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INTRODUCTION

The history and culture of ancient Andhradesa has been studied by several
scholars dealing, often in a compartmentalized manner, nainly with its
political, religious, artistic, literary and to sone extent, its socio-
econoni c aspects. In our opinion, nonunental art nust be seen as an
expression of political and econonmic power and therefore, its study can
highlight this interaction. Further, this can best be done by focussing on
a study of technical skills and materials needed for construction. Wereas
the elite in society has the resources for maki ng nonurmental buil dings, the
construction work however, as is well-known, is done by various groups of
artisans and skilled and unskilled labour. A study of the evolution of
building technology has been a much neglected aspect of study in the
witings on ancient Andhradesa. By focussing on this aspect in the
di ssertation, we hope to not only fill in this lacunae, but also suggest
that the history of any region would be enriched by locating the evolution
of technical skills in their particular material and ideol ogical setting.
The extant buildings we highlight upon are infact a testinmony to the fund
of scientific and technical know edge that was developed and nurtured in
ancient Indian society. This is often assuned to have existed but never
fully discussed in relation to the evolution of building technol ogy. Qur
subm ssion is that these material renains, we today proudly display as the
collective heritage of our country, were rooted in an intellectual
framework that viewed technology as part of a system of thought interlinked

to universal urges and not merely as mechanics of covering physical spaces.



Peopl e desire buildings not just for individual use and protection but
al so because they represent their ideological ethos and their social,
ceremonial  and community life. In other words, they want these buildings
to be nore than a functional fulfilnment. Mn seeks the expression of his
aspirations in ‘Monumentality’'. This desire to create buildings, which are
not purely neant for utility, are left as records for the future
generati ons. This has always been felt in all ages and as an outcone of
which we see all over the world sone of the nost beautiful buildings built
in different eras. ! In pre-modern societies such ‘Monumentality’ is al nost
invariably inter-twined with the religious ethos of the people and
therefore, to see the material fromthe cultural as separate entities is
wel | nigh inpossible. 2 These buildings naturally also reflect the social
and political power of their patrons. They further reflect the econonic
resources that were necessary to build them and last but not Ileast, the
availability of technologies known to sone specialised groups of people
involved in their construction. The survival of sone buildings pertinently
reflects the superior materials and technol ogies that were used to build
t hem It must be mentioned at the outset that we do not nerely want to

study the exceptional and nonunental buildings though these are the large

majority of surviving historical monunents.

The proposed dissertation entitled, Evolution of Building Technol ogy

in Early Andhradesa is selected with a view to take up an analytical study
of various technical skills involved in the construction of both sinple and
sophisticated dwellings. It is found necessary to attenpt a thorough study
of not only the details of different types of buildings but also materials
used to build themlike wood, stone, rock, brick, [line, iron objects,

tiles, etc. To analyse the technology at the disposal of society at |arge,



the enpirical information on such public nonunents like stupas. chaitvas.

viharas. tenples, house structures, dams, and fortifications for the
various centuries has been placed in the context of broad phases of
historical change and continuity. |In early historic and early nmnedieval

tines, the region of our study, namely Andhradesa, can be best understood
in its broadest sense to be larger than the present day linguistic

boundaries of the state of Andhra Pradesh [Map |].

To set the introductory agenda for our discussion we first proceed to
anplify the meanings of various terns and concepts that confront us both in
the Western and Indian intellectual traditions. |In the words of Afred
Lokta 'Evolution' can be understood as 'history of a system undergoing
irreversible changes'. ’ Sinmlarly, in the English |anguage, a 'building
is that what is built and the termis also used to cover the practical
activities necessary for erection and naintenance of the structure that is
thus nmade for shelter or use of a hunan being. ! The term ‘technology’ is a
conbination of the Geek terns 'tekhne', and 'logos'. From 1its very
inception and use in the Geek language it neant a discourse on the arts,
both fine and applied. The root 'tekhne' infact denoted 'an art or craft'.
According to Raynond Wlliams it was only in the nineteenth century that
"technol ogy became fully specialized to the ‘'practical arts'

The newy specialized sense of science and scientist opened the way to a

famliar nodern distinction between know edge (science) and its practical

5
application (technology)". Thus science and technol ogy, though closely

associated concepts, began to be seen throughout the course of Mdern
history as separate, wth technology being used in an alnost residual

sense. Science began to be oriented towards the expansion of know edge and
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the wunderstanding of both natural and social systens. The concept of
technol ogy has today come to be commonly understood as a human activity
consisting of the application of the processes, procedures, nethods of
science to evolve patterns of organisation oriented towards making things.
In the tradition of the social science disciplines, technology is often
defined as "the neans or activity by which man seeks to change or
mani pulate his environment”. Thus according to Anthropol ogist Walter

Goldschmidt, technology is the "learned nmeans by which nan utilises the

6
environment to satisfy his animal wants". In this sense technology, in
its broad neaning, connotes all practical activities, viz., hunting,
gat heri ng, agriculture, aninal husbandry, mning and nanufacturing,

construction, transportation, etc. that man acquired gradually since time
i mrenori al . e of the nost persistent themes in the social sciences,

history and humanities has been to study the inpact of technology and

7
technol ogical change on all aspects of social life. The role of

technology can be considered central to the history of man. In fact it
would be correct to say that social and economc, cultural and political
systens in all periods of history are permeated by technol ogy. ° Each
society practices its own technology and this production is greatly

influenced by the kind of culture, econony and naterial setting that it is

located in.

It is suggested by scholars that to conpensate for the relatively poor
bi ol ogi cal equi pnent, nature gave man an efficient hand and a fertile brain
with which he produced technology. A human has the ability to use |anguage
because he has a brain capable of self examnation. According to Henig,

9
"the human brain is the only organ on earth that is aware of itself".



Technology is in fact man's extra corporal organ and it is a cultural

phenomenon. The larger area of the human brain that controls the hand,
10
control s a truely marvellous mechanism Bernard Canpbel | has a

delightful description of the hand in shaping technol ogy when he wites:
"not needing our hands for support, we have been able to use them for nore
conplicated and nmnore creative tasks. Wth twenty five joints and fifty
eight distinctly different notions, the human hand represents one of the
nost advanced nechanism produced by nature. The hand itself nay be a
marvel lous tool but it is used to full value only when it manipulates still
other tools Humans are not only the only aninals that enploy tools,
but they are the only ones that do so to any extent and wth any
consi st ency". Canpbel | al so suggests that the larger brain size enhanced
the capability for attention, span and mermory. It is in the context of the
menorizing of social traditions of tool naking that the cultural traits of
a particular people emerged. This greater capacity for nenory facilitated

the culmnation of know edge within specific world views that were then

1n
transmtted to tool making and tool using in equally varied ways. Humans

have thus not only conplenented the 1ife-sustaining conditions through the
devel opnent  of technol ogy that has made environments habitable for their
ki nd, o but have also enriched human society by providing a multiplicity to
technol ogi cal traditions. It would be thus appropriate to suggest that
technol ogy was devel oped and adapted by society in order to solve specific

problens or to satisfy specific social needs. The various conponents of

society, the -econony, the production system the culture and so on all
13
interact with technology. Scholars like Tavis wite, "technology inposes

its own nature and logic on society so that there is alnmost one-to-one
correspondence between patterns of technical organisation and patterns of

soci al organisation."



The interaction between technology and society has a long history
indicating that nan has used his tools at work fromprinitive tines. Ever
since then the various stages he reached in his evolution marks the |evel
of his know edge about methods and materials of construction, the effect of
climate on it, the state of society and the devel opment of his aesthetic
sense. Every successive stage shows his never-ending search for better
forns and materials of construction to fulfill his social and spiritual
aspirations. It 1s inportant to enphasize that technology is dynamic and
open ended. The greater physiological ability for tool using, conbined
with the nature of tool using itself, gave rise to new and imporved tools.
These imporvements in tools and tool use then fed back to give further
selective advantage to those nenbers of the population with inproved
capabilities for tool using. For exanple, the colossal nonuments of Egypt
express the social conditions of the country under the Pharoahs. Wt hout
the forced |abour of a vast popul ation of slaves and captives such nassive
structures would have been inpossible to build. It also points to the
availability of, and access to certain materials of construction and the
surplus wealth necessary for its purchase. On the other hand, absence of
stone in Babylonia, of around the same period, led to the developnent in
brick construction, which resulted in the evolution of arches and vaults as

a necessity instead of the use of sinple trabeated constructions.

14
As suggested by Thomas R De Gegory it is difficult to understand
the history of architecture and architectural achi evenent wi t hout
conprehending the history of construction technol ogies and materials. As

has been stated above, |anguage and technology were the two attributes that



set human beings apart fromanimals. Al over the world from Palaeolithic
times onwards the parallel growh of social and technol ogical progress is
possible to trace. However, it is only fromthe Neolithic tines that we
obtain evidence that, 1n the social group or tribe, the technologist finds
a special position. The nedicine man, the potter, the weaver, the arns
nmeker and so on were considered technicians. Buildings in this period were
probably nmade by the community as a whole. Man's discovery of his
abilities led to explorations, acquisition and a devel opment of an increase
of skills, ' whi ch, further expanded through a remarkable continuity of
efforts throughout the various phases of Qvilization to produce new and
better products and systens for use. It led to a discovery and invention
of materials and devices for newy perceived needs. Artistic perceptions

gradually cane to be influenced by technol ogical i nnovati ons.

Technol ogi sts in nost pre-modern societies sought to conbine functional
16
useful ness wth what was considered beautiful. Wth this begins a long

relationship between art and technology. The artist experimenting in
various nediuns, experiences on his ow and he 1s conparatively free, but
the architect, on the other hand, is closely linked with society. The
expression of the latter's art depends upon the state of social devel oprment
and wupon the environnent in a way which is far more intimate than in any
other form of art. This is one reason why we find that in different
regions, the forns of buildings have taken different shapes. The nature of
buildings and their survival depends on climate, their functions and the

17
use they have been put to and finally, the state of technol ogical growth.

In our country, there has been devel opment in building technology in
consonance wth its ideological world view, with the spirit of the tines

and in consonance with the environmment and |ocal background. India, from



tinme imenorial, has seen the construction of a variety of spaces such as
living spaces, defence spaces, burial spaces and religi ous spaces. Though
India has its own problems in the conservation of buildings due to its
tropical climate, the earliest evidence of a rich repetoire of technical
skills goes back to 3000 B.C. The buildings constructed at the different
sites of the Harappan civilization were mainly oriented with their sides
towards the cardinal points. The walls of private and public buildings

were constructed with a pronounced batter. The bond adopted for

18
construction of walls was the same as the nodern English bond. There

were narket halls, offices, palaces, religious buildings and al so bathing
establishments and each city was divided 1into different wards for
protective purposes. The builders of these cities were well-skilled in
town pl anni ng. The systenmatic way in which buildings of the Harappan

civilization were nmade lead us to infer that technicians were controlled by

19
sone formof ruling authority. Alternatively, it can be suggested that
20
political power tended to gravitate towards technol ogical elites.

The geological conditions on a sub-continental scale afforded
excel lent variety of building materials for later Indian builders to pursue
their skills. Further, the intellectual and spiritual advancerment of the
peopl e can also be seen reflected in the types of building found throughout
Indian civilization. These ideas were fornulated, transnitted and shaped

into formby a specialised group of people called Silpins or Sthapatis in

south India and Viswakarmas and Sompuras in north India. The Silpins can

be defined as technologists trained within the framework of an ideol ogy
deep rooted in netaphysical linkages. An attenpt to understand and

appreciate the ethos, values and skills of these people responsible for



making both sinple and sophisticated buildings such as dwel lings, stupas.
tenples, forts and other public utility structures is the next focus of
attention in this introduction.
21

The roots of the indigeneous science of building in India has been
explained as the centre of the consciousness of an individual and its
relationship with the Universal being. The resultant Union in the form of
obj ects experienced at that level are then understood to take physical form

in the material world to be processed and shaped in a variety of ways

22
through an unique spiritual technol ogy.

Under colonial rule, the study of the traditional vastusdastra suffered
a set Dback. It was neglected because of the absence of patronage and
support needed to continue the practice of the indigenous science of
bui I di ng technol ogy. Mre fundamentally, there was a conflict with nodern
science and technology that was introduced in India by the colonial
nmasters. As a result these traditional skills and their application for
the construction of nonunental buildings came to a near stand still.
However, some aspects of this technol ogy continued with local support. For
instance, in the princely States patronage for such artisans was not
conpl etely absent. In south India, in particular, architects still
retained and received the training based on the Sastras, since this was
confined to their famly nmenbers through oral transmission. After India
got independence there was an urge which was aroused to uphold the age-old
tradition of Vastu-Silpa that enbodied the ancient civilisation's spiritual
val ues. Consequently, the Government of India and the State CGovernment of
Tam| Nadu in particular, began to pronote vocational education and started

separ at e institutions for inmparting training in the indigeneous

10



architectural and technological traditions. Thus came into being the
Governnent Col | ege of Architecture and Scul pture in 1957 at Mamallapuram jn
Tanil Nadu. Following the sane pattern, the Tirumala Tirupati Devasthanam
also started in 1960 an institute called the Si Venkateswara Institute for
Traditional Sculpture and Architecture at Tirupati in Andhra Pradesh.
These two institutes becane conmtted to the aim of spreading and
popul arising traditional techniques and skills. They have been able to
produce an alumini of skilled and trained persons at present engaged in
constructing several new tenples in India and abroad [Figures 1 & 2] and
also in renovating the ancient tenples, in accordance with the principles

laid down in the SilpaSastras.

I wish to locate nyself anong these trainees. | received training at
Tirupati between 1973-77 and this has had a significant inpact on ny
professional activities ever since. It was during the early 1970’s that an
inpetus was simultaneously provided for the resurgence of the traditional
skills initiated by the Government of Andhra Pradesh, in connection wth
the salvage archaeol ogical operations. A promnent aspect of this
operation involved the transplantation of ancient tenples by way of first
dismantling them then transporting themto elevated places and finally,
leading to their reconstruction. This becane a necessity because otherw se
they woul d have been subrmerged as a result of the building of the Srisailam
Hydro-El ectric Dam that had been taken up across the river Krishna.
Fortunately, | have been in association with these rescue operations, right
from the inception of this project and have had the opportunity of
docunenting the nature of building technology that was enployed by the

traditional architects, particularly in building tenples, mandapas. gopuras




FIGURE 1

:;.1
{0 Vs
e .'(,W' ,m"% Iﬂl'\:ﬁ ST 7
—_— .

pergetirees

—'i'?.-\:ﬁ;(q)_-!:}y €Y

1’-&‘.@“‘!’ 'chb a;‘

i
h—_—
i
-
v
LA
L 1
L A | |

-

i}

foipey
The Hindu Temple of Creator Chicugo, Lemont, Hlinols, US.A.
DESICN OF SRI GANESHIA/SHIVA/DURGA TEMI'LE
Design of a modern Hindu Temple at Chicago

(Reproduced from Vastupurusha, Vol.1, No.3, October, 1993,
Madras, Front Cover)



i3

- - JIf . ) :_ | !

|
o =< i il | Ll | 2 .~
: f Il 1T = I : 1 ot H
= Uy !
TRt —— Bt g Taman = ) _r.s-ll_ .
[2e0e neren) . l &l.-

h.-l.-l - ]

HOITAVLIT 109¢ iTROU
——

1qmaT ubiallf adT
OV EETH

S3TAIDD22A & ITAGAHTZ ITASAMAD.Y 1NQ batuds

aununos wh)

%3 bak bangieQ
0ps2ird 18 elgmsT ubniH msbom s 1o noilsvsls shiz merihol

.£eer edofoO €.0M ,LloV sdzuuquizsV moil bsouboigef)
(19voD Aoe8 2sbsM



and conpound walls fromtheir foundations to the roof level and above.

M/ training as a Sthapati. coupled with the experience | got in the
sal vage operations in the Krishna-Tungabhadra valley, enabled ne to |ook
into the ethos and val ues of the technol ogical and architectural traditions
of early India in general, and south India in particular. To further
understand the inmportance of the spiritual background of the traditional
architects and appreciate their values, | personally nade it a point to
contact some living experts engaged in practising the age-old tradition,
anong whom mention nust be made of the renowned Sthapati ‘Padmasri’
S.M.Ganapati, fornerly Chief Sthapati of the Government of Andhra Pradesh,
and Professor V.Ganapati, formerly Principal, GCovernnent College of
Architecture and  Scul pture, Mamallapuram, besides ny nentors,
Silpakalanidhis S K Achari and T.Ramamurthy, both Sthapatis at Tirupati.
These neet i ngs enriched ny know edge about i ndi geneous bui | di ng
technologies and | was also able to collect a plethora of information
concerning the nmethods, the education, and training as envisaged in the
Vastu Silpa traditions preserved in several palm |leaf manuscripts handed
over to themby their ancestors. This revealed that mnute precision was
the hallmark of the traditional architects and those who were still
practising the sane techniques inherited fromtheir ancestors continued to
lay enphasis on it. Another aspect of their world view that had not
changed, was their aesthetic value systemand the ethos in which they
wor ked. A well-known Vastu-Vedic scholar, V.Gnapati Sthapati observes
that the western scholars who have studied the architecture of India
synpathetically sensed a kind of divine anbience in the built-in spaces

related to the ancient achievenents in art, architecture and town
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pl anni ng. However, he opines that few attenpts have been nade to expound
the inner nature and spirit behind this art formor 1lay bare the hidden
sources of inspiration of the traditional art and architecture. In his
opinion, any creative urge emanating fromthe inner being nust be seen as a

result of experience of Rasa which then turns out 1into artistic expression
24
in a variety of forns. Mbst western and rmodern Indian scholars, on the

other hand, could understand and appreciate it only in terms of its
synbolic representations at a superficial level and see parallels of it in

I ndi an phil osophy and religion.

Thus, for instance, about the formand origin of the Brahmanical
tenple, early literature provides us with the perspective that this infact

originated fromthe human body. The Chanddavfpanisad propounds that the
25
hurman body has to be conceived as the tenple of Brahna. The
26
Skandopanisad further specifies: dehddevalavam proktah iivo deva

sanatanah and suggests that the assimlation of the external with internal
and the synthesis of nmacrocosm and nmicrocosmwas inmportant which led to the
identification of the individual soul with the Universal soul. Stella
Kramrisch was one of the first scholars who el aborated on these aspects in
her witings, nanely, that in the shape of the Garbhaarha. the sanctum of
the tenple, the innermost macrocosmic and microcosmic conception can be

27
seen to be conj oi ned.

Jyothindra Jain 1s also of the viewthat it is due to the enbodinent
of sonme of the cosmological and nythol ogical ideas and that the traditional
Indian architect's practice was inspired by his beliefs so that the two
interacted with each other. On the other hand, the traditional Indian

dwel lings of the countryside, it is suggested by him represent a whole

15



uni verse, packed with beliefs and ritual practices, which become a synbolic

replica of the cosmic structure of spaces representing the worlds of nen,
28
Gods and ancestors. The traditional architect had borne this in mnd
29

while drawing the plan of dwellings of the Chatussala variety. Here, in

the centre was an open space synbolized by akasa which was then surrounded

by living roons. R.Nagaswamy conmenting on the origin of the tenple seeks
to explain that in order to establish an apparent relationship between the

formess akasa and the human mind, the tenple as an architectural franework

30
was brought into being by the ancient technologists. More enphatical ly

scholars like, V.S Agrawala opine that the stupa and Prasada were devel oped

from an identical religious consciousness and that both were synbolic
representation of the manifest cosnbs and unmanifest divine. . These
nmodern scholarly witings have based their deductions on the ancient
literary traditions, which are quite explicit in their understanding of the

links between physical and metaphysical space.

Mbst of the treatises on Indian $ilpa and vastu are said to have been

witten or conpiled by the saints or Rsis. whose experience was based on
the realization of the Individual and the Universal spirit and this is said
to have had a great inpact on their creative behaviour. The creative
feelings of not only Rsis, who are attributed to be the authors of these
texts, but also of the practicing Silpins had to activate the centre of

their inner space which was also the primal creative centre called 3kisa or

at man. The prinary pattern of this centre was configured as a square,
whi ch was then supposed to turn into an octagon and finally, into a circle.
Al these basic geonetrical forns emanated from and were manifestations

of, primal energy. The outer space was called as paramakasa Wwhich was
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finally transformed into the objects of the universe. Makim Malville

thus sees the tenple as an affirmation of the co-evolution of inner space
33

and outer space

In the ancient texts the atman was synbolically represented in a
square, dynamsmin an octagon and execessive dynamsm 1n a circle.  These
basic patterns of formwere in turn supposed to represent satva. raiasa and

tamasa el ements called the triqunas and these were applied in the plans of

34
the tenples. The physical drawing of the vastuourusamandala on which the

plan of the tenple was drawn and constructed was thus symbolic of the
net aphysi cal doctrine of an all pervading cosmc principle. Scholars like

D.N.Sukla elaborate on the vastupurusamandala as one consisting of three

parts; vastu. ourusa and mandala and these three terms are said to define

the cosmological, the metaphysical and the architectural implications,

35
respectively.  Stella Kramrisch further elaborates this philosophy of

vastubrahma, in the words: “purusa. cosnic man, the origin and source of

existence (apara orakrti) 1s to be His substance as its material cause

(upaddna). This is how He was known in the world, the manifested aspect of

Himsel f, the opara-prakrti. beyond existence, the avyavapurusa, the
immutable one (uttamapurusa). The plan nekes the site of the building in

his image which is his form'

Thus it can be suggested that the monunents that follow the ritual
architectural patterns have been erected by the architects patronised by
different religious sects, to replicate the cosms in these physica
structures. Both Brahmanical and Buddhist philosophy and religion

influenced the plan and execution of these buildings

iy



In the Buddhist tradition, the architects, called as the Navakammika.

represented the Buddhist thought of the cosmos 1n stupas which were in the
36
shape of a circle, that depicted the Buddhist philosophy of the world.
37

In the Mbhavansa a dialogue between a King and architect is worth-
mentioning here. Wen Duttagami, in the 2nd Century B.C. inquired of the
architect as to what shape the stupa was to take, the latter replied that
it should synbolize, a golden bow which could be filled with water. He
further informed that when water fell on the surface of the earth, a great
bubble rose in the shape of a half globe of crystal. This semi-circular

bubbl e shaped stupa becanme the symbol of the unreal nature of the world and

al so synbolised the cosnos.

The Indian art and architectural traditions were thus bound by the
injunctions of code, customand spiritual concepts. The artists and
architects had full liberty to generate creativity in their works by
highlighting its spiritual quality, to give sublinity so that an eternity
was echoed. In many cases they succeeded in expressing their ideas through
architectural media which enhanced their appeal 1n a manner that
contributed to the enrichment of the outer forms of life in relation to the
inner growh of the mind.38 This neant that ancient Indian technologists
and architects found value 1n looking at the functional aspects of their

activity, as also in sinmultaneously enphasizing its fundanental

39
relationship to the Universal essence of Atman and Brahman. Madhu Khanna

witing on the revelation of form 1n the creative process says that the
Siloasastras clearly articulated the psychological techniques of aesthetic
vision that formed a foundation of all creative endeavour. Thus she

el aborates that ancient India had devel oped the technical discipline of

18
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Yoga in which the practice of dhvana or meditation played a central role.
Yogasastra explained a psychol ogical process of drawing into oneself the
dynamcs or the logos which controlled the Universe and this was part of
the curriculumwhich also inspired the Sthapati with his creative skill
wherein ethics and aesthetics were synthesized and applied to building
structures. Further, V.Ganapati Sthapati goes to the extent of saying

“that if a part of the energy space is enclosed by a four walled structure
41

it is called building and this building becomes a living organisn

It is also felt essential to enphasize that the symbolism of various
materials wused to particularly make religious structures, was equally
embedded in various conceptual moorings. For instance, earth, clay, wood

brick and stone, the basic substances used for erecting the tenple and

42
their structures, were regarded as Prakrti 1n the Indian concept. C ay

was the first material used in building sinple structures during proto-
historic times, though, in its exclusive use as a material, its life was
short. It was prolifically used for walls, floors and as an essentia
binding material during all periods. People believed that they lived 1n
utter closeness with nother earth in a deep sense and therefore continued
the use of nmud and clay. The external coolness of space was also
experienced by the occupants in the interior, without the wuse of any

artificial contrivances, to condition the atmosphere, inside the clay or

43
mud  built-in space. Wod was also a prime material used for
construction. In the Vedic texts this was significantly regarded as
44
Brahman as noted in the Taittiriva Brahmana. According to the Skambha

hymm of the Atharva veda. wood was considered a substance of the principal
45
essence of the three worlds. The tree was worshipped as a CGod of Gods

and commonly used as a substance to make imges of deities, pillars for
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monumental structures and for beams, roofs of dwellings and tenples. Stone

was also regarded as part of Prakrti, Since it was extracted from the
46

mot her earth

Bricks were solid masonry units made of burnt clay. Since the clay
had a plasticity when mxed with water, the clay particles fused together

when subjected to high tenperatures. In the Indian context, the brick made
47
of clay was regarded as sacred. |In the Satapatha Brahmana it is

mentioned that the brick which had four4§orners infact represented the four

cornered earth. The TaittirTya samhitda identified the brick with Goddess
49

earth. Bricks were also distinguished as male, female and neuter

However, highly sophisticated brick technology was already known to the
builders of the Harappan civilization that had wushered 1n the first
urbanisation in India. The technology was conspicuously absent during

early Vedic period but was re-introduced in a hig way for building

50
structures fromthe later Vedic tines

The source material for the study of Evolution of Building Technol ogy

in Early Andhradesa. comprises of primarily archaeological data

suppl enented by information from literary works and inscriptions. W found
it extrenely necessary to explain the extant nonuments and other data on
structures revealed from archaeol ogi cal excavations, in the light of the
existing literary information available on building technology. Recent
ar chaeol ogi cal excavations and explorations conducted by the State
Departnment of Archaeol ogy and Miseums, Archaeological Survey of India

Birla Archaeological and Cultural Research Institute, and severa

Universities have brought to light valuable data pertaining to various



technol ogical aspects of different types of buildings. Some of this, has
hitherto not been used and it is possible to take this opportunity to study
and interpret, at first hand, this material, since much of ny professional
duties in State Department of Archaeol ogy, Government of Andhra Pradesh are

related to identifying these remains in a systematic manner.

The inscriptions, engraved nostly on copper plates and stone slabs
have been primarily wused to provide information about the political,
social, religious and econonmi ¢ aspects of the history of the region. They
have also helped in a considerable way to corroborate data on different
types of buildings and the materials and tools used to build them Most
importantly, we have wused themto describe the various social groups

involved in building activity 1like Silpins. Sthapatis and so on.

Literature for the various phases of study was found useful, as it not only
provided prescriptive norms, on the basis of which various buildings and
structures were built, but was most forthcoming on understanding the spirit
and ethos behind the early notions of building technology. Such references
have been found fromearly times, such as fromVedic literature, Buddhist

literature, the Dharmasastras. the Arthasastra. Puranic and Epic

|iterature, the Silpa and Agama texts and contenporary Telugu literature.
Thus, an attenpt has been made to utilise and assess all the information

contained in various types of sources for the present study.

Nonet hel ess, 1t would be true to say that the dissertation has been
primarily  dependent on enpirical data available from archaeol ogy. Based
on explorations and excavations conducted by various agencies, a list of
sites (arranged in alphabetic order) and their location has been prepared

by us as Appendix to this dissertation. Relevant data on individual
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buildings from these sites fornms the core of our enpirical information
which is discussed fully in the various chapters of this dissertation. For
ready reference, the chronol ogi cal sequence of the material renains found
at each of these sites is indicated 1n this list in terns of the four broad
periods delineated by us. The sub-region in which they are located has
also been indicated. This inclination towards archaeol ogical sources has
been deternmined by the nature of data on technol ogy reveal ed by each of the
different types of sources listed above. For 1instance, it would be
pertinent to point out in this regard that no single Iliterary text
describes a known extant nonurment in early Andhradesa. Further, though
rel evant and near contenporary texts discuss elenents of bui | di ng
technol ogy known at that tinme, they do so primarily from a prescriptive
point of view, by advising si loins and sthapatis on how they should
progress in their works. Further, it must be enphasized that, the work
undertaken by me in the last decade of the transplantation of tenples in
Andhra Pradesh offered nme valuable data on the ancient techniques of |aying
foundations, know edge of building naterials used, quarrying and dressing
techni ques, methods of water-proofing and other such constructional details
pertaining to the religious structures of early historic, early nedieval
and nedieval times. The fruits of excavation work carried out at nany
sites have thus been laid bare by us. 1In the presentation of our data, we
have gone beyond the existing rudinmentary nethod of sinply putting
nonunents into typological and classificatory categories so as to avoid
discussing and analyzing only architectural styles. In each of the
following chapters, our focus has been to go behind the buildings and
enphasi ze on an evol ution of the possible techniques and materials used to

build them In fact, descriptions of the outward facade of different types
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of buildings find mnimal place in our discussions.

Though physical space occupied by building structures will form the
mai n bul k of our discussions and descriptions 1n the dissertation, we shall

begin with anplifying the background to this study in Chapter | called ‘The

Cont ext ' . This chapter is also divided into spaces at a different |evel,
narel y, I.1:Interpretative Space, 1.2:Geographical Space and
|.3:Hlstorlcal Space. |In the first of these we note that existing witings

on building technol ogy of early Andhradesa are sparse. Even those at an
all-India level are few Thus, this section is basically a survey of the
overcrowding of 1interpretative spaces by enpirical studies on the

architecture of mainly nonumental buildings like stupas and tenples under

various shades of detail and angle. This can be contrasted with a
consistent lack of interest 1n describing other types of old structures
like sinple dwellings or even large structures like forts. Part of our
discussion in this section also focusses on the methodol ogi cal paradi gm
initiated by scholars, who first started studying Indian nonuments under
the protection of «colonial rule during the eighteenth and nineteenth
centuries. Qur discussions in this context have suggested that this
method hardly changed, as successive generations of scholars have continued
to apply it to reveal new data for the various cultural regions of the
I ndi an sub-continent. The nodern nethods of observation, docunentation and
description thus gave new neanings to the nonunent that had been
commenorated and built centuries ago. The human imagination enshrined in
these nonuments could only be retrieved when scholars turned to the
literary accounts, which constituted the ideological layer of the past.
Schol ars who used these accounts during the early twentieth century gave an

interpretative dinension to the structure within a prescriptive dinension.
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The latter half of this century has seen a keen scholarly interest 1n
giving inportance to these |literary accounts, as they give explicit
evidence of the views that the ancient Indians had about building
t echnol ogy. Such studies are few when conpared to the continually
increasing space of those efforts that enphasize on docurentary and
conservatory aspects of nmonunent description. Qur own effort in this
dissertation is to relate the enpirical data, got fromthe study of extant
bui I di ngs and archaeol ogy and explain its relationship to the know edge on
technology that they represent in an area of Indian civilization which is
nmost prolifically dotted by old structures, buildings and nonunents. This
woul d necessarily mean looking at the prescriptive textual dinensions of

our sources as well.

In the section on I.2:Geographical Space, it has been felt necessary
to elaborate on the intimate relation that structures have to their
imediate locale. In the earlier zest for docunentation of different types
of buildings, archaeol ogists, historians, and architects tended to overl ook
the wvariations in geographical space, that infact, to some extent,
deternmined the location and construction of nmonunents in  conducive
ecol ogi cal niches. The geographi cal context of nost historical studies in
post-independent India is alnost naturally taken to be the present day
linguistic boundaries of the respective states of the Indian union. Thi s
is done largely as a convenient nmode of addressing questions of regional
identity and its historical roots. Qur attenpt at defining the
geographical space in this dissertation has deviated from this rigd
classification, keeping in nind the basic premse that adnmnistrative and

political boundaries change in time. Therefore, Andhradesa nust be defined
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as a broad geo-political and socio-linguistic entity that can best be
el aborated upon by taking prine geographical boundaries, as determinants to
be ultimately linked up with a broad cultural definition of Andhradesa. In
this sub-section we thus necessarily focus on the changing definitions of
Andhradesa from ancient literary and inscriptional records followed by a
delineation of the physical space in terns of four geographical sub-
regi ons. These sub-regions have been used by us throughout t he
dissertation as a sort of physical stage, to elaborate upon the various

experinments in building technol ogy that were enacted on it.

The last sub-section [I.3] of Chapter | on Hstorical space sets the
chronol ogi cal scope of our discussions in terns of the socio-economic and
politico-ideological dinmensions of change. Thus, whereas hitherto schol ars
have defined monumental structures within the purview of either dynastic
appelations, or, religious affiliations, we have sought to nove away from
such classifications for the purpose of the current discussions on building
technol ogy. Technol ogi cal changes, we argue, have to be perceived in terns
of broader levels of historical change. In this section therefore, we
explain the four najor periods of historical change and how recent
interpretations of history have configured them These discussions form a

critical background to the presentation of details on building technol ogy.

In the nain body of the thesis [Chapter |l to V], the evolution of
building technology has been focussed upon 1n a thematic way, 1isolating
each type of building under separate chapter heads, which 1s then put into
a chronological framework wthin each chapter. The thenes of t he

technol ogi cal survey have been understood by us as those covering public or
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secular spaces [Chapter I1] to include ordinary structures of habitation
and those for comon community use [Chapter I1.1] and irrigation related
structures [Chapter II.2]1. This is followed by areas of building activity

which allude to political space [Chapter IIl] indicated by forts and other
defence structures and to burial space [Chapter V] available through
remanants of funerary structures. Finally, the religious space [Chapter V]
has been divided by us into that defined by the evolution of different
techniques and material used to build these monumental structures.  There
is no sinple chronological transition in this regard. Rock-cut technol ogy
[Chapter V.1] thus co-exists in some areas with brick technology [Chapter
V.2]. Simlarly, brick use for tenple constructions co-exists with stone
technol ogy [Chapter V.3]. Nonetheless, each of these energes to domnate
the religious space of the early historic, early medieval and nmedieva

tines respectively

W close the dissertation with a chapter on details of the various
social groups [Chapter VI] that |aboured to conceive, plan and execute
these constructions.  Thus, rather than concluding with the physica
remains of the building we enphasize on the human 'facade'. In literal
terms they are today absent but the extant building itself enshrines the
i magi nation, know edge and technical skill that was transmtted by these

peopl e to make the building possible in the first place

Before we conclude the introductory remarks a brief outline of the
nmethod and format of data presentation 1s given herewith. Though in each
of the Chapters [II-V} on physical space, the types of buildings have been
separated for description and discussion, within each of these, it is

intended to highlight aspects of technological evolution in terms of the
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criteria set forth 1n the several Charts [I-VII] acconpanying each chapter.
It is inportant to nention at the outset that the format of description is
done neither sitewise nor, buildingwise. Rather, this is done 1n terns of
the various individual elenents that went into constituting each type of
building and in relationship to the material used to construct each of
these segnents. This has the advantage of enhancing the evol utionary
pattern at a micro level and, at the same time, not ignoring the snall and
fragmentary pieces of evidence that enmerge, especially for the earlier
periods of our study. It is well-known that those buildings that survive
in their nost conplete formare the ones that have the largest anount of
resources available to wuse the best and nost durable naterials for
construction. Such survivals are known to us frommost periods of history
but it would be erroneous to inply that the level of technological growh
applied to these structures, was also applied to all other types of
buildings in the past. It is for this fundamental reason that built-in
spaces have been studied by us not necessarily as nonolithic structures but
as parts of such edifices which, 1n sone cases, may not have survived in

their full form today.

Adopting the above nethod has neant that for charting out the
enpirical information in each chapter, care had to be taken to enphasize
the elenents of variability, available for each type of building. At the
sane time, there were certain points of commonality which Ilinked the
charted information across chapters. W detail these highlights so as to

explain further the format of the presentation of our data.

First and forenmost, a maxi numof four charts acconpany each chapter,
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namely, on the basis of the four Periods that they represent. These are

numbered with Roman numerals indicating each type of building and with

al phabets  acconpanying them indicating the period which is being

represented. The pattern of charting information is as follows;

Chart I  A-D ... Habitation and Public Wility Structures
Chart Il B- D ... lrrigation Structures

Chart 111 B- D ... Defence Structures

Chart IV A ... Funerary Structures

Chart V. B- D ... Rock-cut Monunents

Chart M B- D ... Brick Monunents

Chart Vil B- D ... Stone Monunents

Except for habitation and funerary structures, information on other
types of buildings for Period | is absent and therefore, the chart
numbering itself indicates that they begin fromPeriod Il, i.e., with the
letter 'B'. n the other hand, there are no funerary structures for
Periods 1I1-1v and therefore, there is a solitary chart representing
information for Period | marked with the alphabet "A.  Further the
magnitude of data on religious buildings has meant that the type of
material used for different religious buildings, be put into separate
charts.  However, care has been taken within this format, to indicate the
religious affiliation which gave rise to the formand shape a building
took, depending on the individual needs of worship. Each chapter is also
acconpanied by a set of four maps 1llustrating the distribution of diferent
types of buildings in each Period and each sub-region. These enable an 'A

a Gance' concentrated in some areas and some periods and not in others.
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The min thrust of the various chapters while describing and
interpreting the data fromthe charts, has been to enphasize the elenents
of wvariability 1n the ways different building materials were used, to
inprove the efficacy, stability and longevity of the relevant building
structures.  Chapter |l which 1s a discussion on the built-in areas of
secular space presents the greatest variability and therefore, in this
context our intention has been to elucidate the evolution of building
technology of dwellings, their appendages and places of public wutility
[Chapter 11.1] in terms of primarily their plans and existence of post-
holes, their foundations and floors and finally, their walls and roofs. In
the section on irrigation related structures [Chapter II.2], this 1s done
in terms of each different type of irrigation facility, from tanks and
well's on the one hand, to canals, drain channels and sluices on the other
This is intended to highlight the nost efficient nethods of water control

wat er conservation and water managenent

In Chapter Ill the charts enable us to describe not only the different
types of forts and their plans but the additional facilities each of them
had devel oped over a period of historical time. A vast corpus of existing
know edge on the strategic qualities of different types of fort
construction was already available to the builders fromliterary accounts
Thus, the charts help 1n identifying the multiplicity of styles available
to the political elites of early Andhradesa which does not necessarily
indicate preference to one kind over the other. Similarly, in Chapter IV
the variability of funerary structures can best be highlighted through the
charts in terns of pit burial, cistburial, rock-cut burial, dolnmen and

nmenhirs. It is intended to discuss the evolution of each type of funerary



structure and the way each of these was inproved upon to make the burial

remains as safely gaurded as possible.

The Chapter V on religious space is divided in such a way so as to
enable us to look at the evolution of technology wthin each type of
material used, rather than in terns of structures located in the sane
period but using different naterials. In this case too the evolution of
technology is not intended to highlight it only in terns of the total

structure like chaitva. stupa. vihara. cell, mandapa but also in terns of

the different parts like foundations, floors, walls, beanms, roofs, vimanas
and so on. The plotting of the information 1n the respective charts to
each section of this chapter on Rock-cut Mnuments [Chapter V.1]. Bri ck
Monunments [Chapter V.2] and Stone Monuments [Chapter V.3] has significantly
facilitated an analysis of the fact that different types of religious
monunents with their respective affiliations, adopted nore than one
material to construct. At the same time, in terns of an evolution of the
building nmaterials used ultinmately, a strong preference for stone had

energed probably because it ensured the greatest durability.

This brings us to the final point of elaboration pertaining to the
data presented in the charts. It has been consciously attenpted to depict
the material wused in each type of segnent that went into making the
different forms of buildings. The results of this depiction at once brings
to the forefront, the elenents of conmonality across chapters and across
the various charts. Wiile describing this in each of the chapters
delineated by us above, we enphasize in the concluding part of each of
them the extent to which the use of one material gave way to another. It

is also our considered intention to highlight repeatedly that certain
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tinme-tested techniques, with a few inportant innovations fromtine to tine,
continued to be used for all types of buildings and by all sections of
peopl e. This is, for instance, particularly relevant for identifying how
collective skills on such fundamental aspects as laying foundations,
pl astering walls or even organizing dormestic and public spaces was started,
across sub-regions, across periods and across different types of buil di ngs

undertaken for our study.

V& nove to look at the hunman el ement that was necessarily involved in
the construction of buildings 1n Chapter VI. The data for this chapter has
been heavily dependent on literature of a pan-Indian nature and
inscriptions which are locally available. These details reflect on aspects
of building technology froma different angle and we highlight them in
terms of the various kinds of skilled professions known, their node of
soci o-econom ¢ organi zation, their status and subsistence in society to
finally reflect on how know edge and tools known to themwas transnitted to
other regions and over generations. The conclusions of the thesis are
franed against the background of a recapitulation of the najor issues dealt
with. It is hoped that the maps acconpanying the various chapters defining
the area of study, its physiographic, geological and cultural identity will
enhance the presentation of the witten naterial. Simlarly, photographic
illustrations and figure drawings also acconpany the different chapters
which essentially enphasize on the important issues of technol ogical
acheivement, change and innovation. A conprehensive Bibliography has been
prepared, based on the different types of sources used to wite this

t hesi s.
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CHAPTER | THE CONTEXT

1.1 | NTERPRETATI VE SPACE

Htherto, adequate stress on the evolution of the technological aspects
involved in the construction of the buildings of different periods has
received little attention by scholars. However, it nust be stated that
descriptions of nonunents, their line drawi ngs and neasurenents have been
done in sone of the earliest witings, authored by pioneers in the field of
archaeology in India. It is necessary to begin the present description of
the subject with a review of the works done by earlier scholars even though
these do not enphasize on aspects of technology. For convenience of the
present study, they have been divided and described as those witten in the
pre-Independent period and those after it. This division has been
primarily made on the basis of the differences in the nmethodol ogical
approaches and the dom nant issues, tackled by the scholars witing on
monurments of historical inportance. During the pre-lndependent period
prelimnary studies were published nmainly in the Annual Reports of the
Archaeol ogi cal Survey of India. Today, this kind of literature is
indi spensable, as it gives valuable information regarding the structural
remains of ancient Andhradesa and lays the enpirical foundation for all
types of  historical research. Since there are no known 'Indian' or
i ndi genous accounts about surviving buildings and their descriptions, these
surveys were infact the first constructions of know edge about particular
ancient buildings and can be considered as the beginnings of a new

awar eness in India to docunent ancient remains. The  pioneering



archaeol ogi sts, both excavators and conservationists, collected and wote
about the archaeol ogical artefact and structure with an exactitude nurtured
by scientific positivism This became such a powerful nethod of analysis
that future generations of scholars on Indian art studies could not shed it
off. In the post-independent period though these methodol ogical paradignms
continued, it can be seen that a greater enphasis was given to an
interpretation of the remains found in various regional contexts. Further

emphasis on the use of ancient literary texts to understand concepts in
Indian architecture and identifying major technological achievenents in
this regard also began to be increasingly witten about. W next turn to

outline these broad trends in the witings on buildings of different types

The study of buildings in pre-independent India fall into three broad
groups: 1. the traveller's perceptions and brief notings, 2. the
administrator's zeal for precision and inperial state's early initiative
and 3. witings of both Indian and Western scholars, inspired by the early
discoveries and their attenpts to interpret. These early witings taken
together primarily focussed on describing the status of the building, its
period and dynastic affiliation. They did not give nuch stress on
discussing the nethods of construction, materials used in construction and
the techniques enployed in the execution of the building studied by them
A major trend that emerged fromthe 18th century onwards was to look at the
archaeol ogical site as a whole, rather than at only the individua
bui | di ng. There was no clear cut method 1n this regard to study the
evolution of the technology used to construct the different buildings
located at these sites. However, architectural styles were vividly
descri bed. Infact, most of these early scholars did not think that study

of technology was central to any analysis of the buildings that they
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descri bed. It was apparently accepted as a tacit factor which nust have

existed to produce the nonumental art and architecture.

It can be said that the first European notices of the extant ancient
monurments of India are found in the witings of travellers and scholars
from the sixteenth century onwards a trend that continued upto the mddle
of the eighteenth century. It has been suggested that these records
constitute the first group of archaeol ogical witings on Indial. In the
begi nning nost of the observations and studies by these observers were
limted to ancient nonunments on the Vst coast of India. The study of
Indian architecture was an offshoot of these observations on nonuments that

were recorded by the European travellers. They reveal the contenporary

European attitude to Indian architecture and scul pture which has been

2
sunmarised in Partha Mitter’'s work Mich Malianed Monsters . The travellers

however, recorded their observations in great detail and often over
burdened it with personal opinion. For instance, Dan Joaode Castra3 came
to India in 1538 A D. and his attitude was one of unabashed admration for
Elephanta and Kanheri. Hs study for the first tine offers an
understanding of the plan and measurenents of these caves. John Hui ghen
Van Linchotien, a Dutchnan, published his work on India in 1596 A D. which
was later translated into English in 1598 A D. It was nainly a

description of tenples and inages. Pietro Delia Valle travelled to India

between 1623-1625 A.D. and also refers to tenples on the Wst coast of

4
India, for which some plans of tenples have been given. The seventeenth

century FEuropean travellers continue to describe the magnitude, of the

ancient nonunents, in particular, the fanous Sun tenple of Konark and the
5
Jagannath tenple of Puri.



The same tradition continued well into the 18th century. Towards the
mddle of this century, however, systematic scholarly attitude towards the
nonunents began, which narked a significant historiographical turn in the
study of early Indian nonunents. South Indian tenples figure in the
witings of the French scholars like Le Gentil la Galasiere and Pierre

Sonnerat. Le Gentle who cane to India in 1760 A D., toured South India and

6
studied tenples near Pondicherry and the South Indian gopura styles.

Sout h Indian gopuras were also studied by Pierre Sonnerat, who toured India

in 1774 A D. He further described the famous tenples at Tirupati,
Srirangam and Kar‘ocheepuram.7 Francis Leguet referred to some places in the
south and observed the formof South Indian tenples 1n 1776 A D. ° Col onel
Colin Mackenzie, ° a mlitary engi neer who was renowned to be a specialist

in the siege of forts, organised the Survey of India as its first Drector
General from 1783 A.D. onwards. He visited alnost every place of historic

interest in Peninsular India and in the process prepared 2630 neasured

drawings and 78 plans all laid to scale. He also prepared the first plans

and drawings of the great stupa at Amaravati, which are still unsurpassed
10

for accuracy and finish. Witers |like Mackenzie had both a scientific

idea and a benign interest 1n reproducing the art and architecture of
ancient India to be preserved for posterity. For the Deccan and South
India his work is invaluable, as, it for the first tinme, described the

hi storical geography of the region.

The foundation of the Asiatic Society was a land-nmark in the history
of studying antiquities, arts, architecture and literature of ancient India
in a systematic manner. n the 15th of January, 1784 Sir WIIliam Jones

founded the society in Calcutta. Till the nmiddle of the 18th century
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observations on a few accessible nonurents had been nade. To sone extent
these surveys helped 1n understanding the historical geography of the
region where the nonunents were located. In this regard there was great
enphasi s on the discussion of classical sources as a possible aid to locate
ancient sites. The European travellers knew nost of the ancient nonunents
for India as a whole by the 18th century. During the 18th century interest
in aspects of Indian technol ogy al so began, since the historical origins of
India, in their manifold dimensions came to be a matter of considerable
theoretical interest to western scholarship. Thus, in this regard,
witings on the origin of iron technology emerged in a significant way.
The iron-smelting procedures in different parts of South India in

particular, were discussed 1n detail to conclude that the indigenous and

1
uni que nmethods of metallurgy were well-known in India fromancient tinmes.

There was another aspect of the witings of the mid-eighteenth century,
narmel y, the tendency to conpare the Indian nmonuments in style and aesthetic
appeal to those of Geece and Ronme. N eubuhr's witings around 1786 show

12
this tendency.

At another level the relationship between India and the Western world
was sought by showing the linguistic affiliation of Sanskrit with European
languages like Geek and Latin. WIlliam Jones and several of his
contenporaries were proponents of this view and for Indian studies in
general, this had a great inpact because, it tried to integrate |Indian
history within the contenporary notion of universal history. Fromnow on
this began to be done within various interpretative spaces. The earliest
of these are today encapsuled by the term'Qientalist Discourse’ which has

brought to the forefront the realization that OGientalism had generated
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authoritative and essentialized statenments about India's texts, nonunents
and institutional practices. They helped in creating a know edge about
India which was seen as the opposite of rati(r)nal Europe's norns and
practices. 13 However, from our point of view what 1s inportant to
enphasize is that extant monuments now began to be placed 1n new contexts
for analysis overriding the existing contextual and textual frane works
that they had been originally built in. It can be observed that this new
theoretical exercise was done at a time when the nature of British rule in
India was undergoing a change frombeing a trader to a territorial ruler.
The docunentation and reporting on Indian nonunents during the latter half
of the eighteenth century, was thus done nore precisely and accurately than

the earlier attenpts. A this stage this was nainly done by Wstern

schol ars.

The nineteenth century had inportant implications for the British in
India as their rule becane stabilised. The listing of momuments with
scientific precision began in earnest. o Buil dings, arts etc. were
inportant cultural manifestations and to nmap them and understand them was
in a sense, to show a superiority over the conquered people. Janmes Princep
who was the Secretary of the Asiatic Society of India located in Calcutta,
wote about his attitude towards field research in the words, "what the

learned world denmands of us in India is to be quite certain of our data, to

pl ace the nonurmental record before themexactly as 1t now exists, and to

15
reinterpret it faithfully and literally". Though the nmonurments and

antiquities did not earn any revenue, the official interest in exploring,
studyi ng and publishing on themwas the need of the tines. Indian reality
could now only be percieved in ternms of how the admnistrative docunent

described it so that colonial rulers could appropriately use it to know and
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understand the 'alien' Indian culture and society which they had col oni sed.
From 1830 A.D. onwards specific archaeological witings on a variety of
subjects are noted increased. Apart from descriptions of the observations
on nonurents, individual sites were also excavated and reported on.
Accurate and precise description of nonunents began to appear in the
context of narked archaeological sites. e nust wunderline that in
contrast to the earlier witings, there was a conscious attenpt to achieve
accuracy on the docunentation of ancient Indian nonunents by the mddle of
the 19th century. This had a natural extension in that a new methodol ogy
of witing emerged during this period, wherein technical details were
incorporated in these witings of the admnistrator scholars. The
i deol ogi cal frane work of know edge within which this was done was totally
alien to the society that produced the nonunents being studied. However ,
as the descriptions below indicate these were not only done by Wstern
scholars but Indian scholars too began to adopt the same nethods of

docunent ati on.

WIlliam Erskine wote a paper 'observations on the remains of the

Buddhists in India" in the third volume of the Literary Society of Bonbay

in 1823 which included a detailed account of major Buddhist remains known
to that period. 0 Col onel Janes Tod in 1830 tried to explain the origin
of the Indian Rock-cut caves. He was the first scholar to cite a reference
to the Silpa Sastram i.e., the indigenous texts on ancient technology and
crafts. According to him "The architecture and scul pture of India present
a wide and interesting field for research, and nuch valuable information on

these subjects may be expected fromthe translations of the Silpa Sastram

which is said to contain the principles of themand of other arts and
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17
sciences of the H ndus". From this statenent it can be gleaned that

such know edge was not readily available to western scholars though they
were keen to wuse it and link it to their observations on the existing
nonurments. It is significant to note that an Indian Judge, Ramraz had in
1834 witten a theoretical paper on Indian architecture. Ramraz’s essay

was announced as marking a significant step in witing about the history of

18
the science of architecture in India. Ranraz had drawn Information from

contenporary worknen in tenples and the priests inorder to be able to
explain the fanous Silpa text, the Manasara. To nake the neaning of the
text clear, he further utilised 48 plates of neatly nade and |ithographed
drawi ngs of tenples.
19

Janmes Fergusson, (1808-1886) was inspired by Ranraz's essay though
he was one of the nost inportant scholars who used the tools of modern
scientific methods to study Indian nonunents. He began to wite on the
monunments after he had travelled extensively and conducted what can be
called a one man architectural survey. He spent nonths at particular
nonunents and took extensive notes on them while simltaneously sketching
them Hs drawing plans are astonishing for their accuracy. Fergusson in
1843, presented a paper on the Rock-cut tenples of India at the Royal
Asiatic Society which resulted in the Governnent passing orders for a
systematic preservation, drawi ng and copying of antiquities. Later in

1845, he published his first work, Rock-cut Tenples of India with the

explicit aimof attenpting to bring architecture within the donmain of the

sci ences. H's Hand Book of Architecture was published in 1855 which is

considered as the first illustrated history of Indian buildings and

monunent s. Hs nost quoted work today 1s Hstory of Indian and Eastern

Architecture which consists of a description of the architecture of famous
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Buddhi st monunments and that of the Dravidian and Chalukyan styles of
tenples. Wth all his enphasis on scientific precision, Fergusson however

made no attenpt to focus on the technological skills involved in the
construction of these buildings. The post-nutiny period gained nonentum
for the listing and systematization of details on buildings to understand

their outward manifestations.

Al exander Cunningham basically a mlitary surveyor and engineer who
was a close associate of Princep, stressed the need of a systemtic
archaeol ogi cal investigation at Governnent initiative. This culnminated in
the establishment of the Archaeol ogical Survey of India in 1861 under his
charge. The 23 volumes of his reports were published from 1863-67 which
are now considered as indispensable source materials for the students of
I ndi an architecture.20 Cunningham s own particular contribution to the
study of Indian architecture was his work on the temples of the GQupta
period, in which he, for the fist time, traced the broad outlines of the
evolutionary  hypothesis of tenple building. The newy established
Archaeol ogi cal  Survey of India, however, left out of its scope a whole
range of nmonuments and sites in South India during this period. Since
Cunni nghants primary concern becane the topograpical details of various
archaeol ogical sites, the latter half of the nineteenth century, saw a
neglect of studies on Indian architecture especially in the context of
South India. In fact the earliest architectural surveys were linited to
Western India and the Central Deccan because of their accessibility and
also due to the fact that they had been reported by earlier scholars

through their perfunctory notings and observations
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A hallmark of these early reports of the Archaeol ogical Survey of
India was that, they were purely admnistrative 1n nat ure, only
highlighting the formof the architecture. This can be contrasted with the
reports of the later adnministrators of the survey, who wote scholarly
reports touching on the aesthetic values of the building and its art, duly

incorporating the traditional literary references to themas well.

A greater stress on building activity of ancient South India and the
Deccan rather than on only a study of its tenples, is noticed in the
witings of Burgess. One can also suggest that with his taking over the
Directorship of the Archaeol ogical Survey of India, a concerted effort at
the docurmentation of different styles of architecture began. Burgess cane
to India as a Professor of Mathematics in 1855 and subsequently got
interested in the study of Indian architecture. In 1874 he was appointed
as Archaeol ogical Surveyor and Reporter to the Governnent for Wstern

I ndi a. During this phase he published his Report on the Antiquities of

Belgam and Kaladgi Districts in 1874, Report QQ the Antiquities of

Kathiawad and Kachch in 1876, and Antiquities of Bidar and Aurangabad

Districts in 1878. In 1880 Burgess published, jointly with Fergusson, a

monurental work on the Cave Temples of India and in 1881 he was appoi nted

as Architectural Surveyor and Reporter for South India. Hs tenure as
Director General of Archaeological Survey of India was marked by several

inportant architectural surveys, which resulted 1n the publication of

volunes entitled 'New Inperial Series' by the Archaeological Survey of

21
I ndi a. In this regard Burgess wote two inportant monongraphs, nanely,
Notes on the Amaravati Stupa and The Buddhist Stupas of Amaravati and
22
Jaaqavvapet. which were published in 1882 and 1887 respectively. In

23
1884, A exander Rea followed suit and published South |Indian Buddhi st
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Antiquities which included a discussion on the stupas of Bhattiprolu
Cudi vada and Chantasala and other ancient sites in the Krishna District of
the then Madras Presidency. This work 1s significant because it 1included

inmportant notes on the methods used for done constructions of the stupas

He also published a monograph on chalukyan Architecture in 1896 with plans

24
and drawings of the tenples. Robert sewell's Listfif Antiquarian Remains

in the Madras Presidency published in 1882 and Lists of Inscriptions and

Sketches of Dynasties of South India in 1884 are other important works of

the later half of the nineteenth century, focussing on individual monuments
of South India. In this regard 1t nust be mentioned here that these also
happened to be the first detailed studies of nonuments of  ancient
Andhr adesa

Al exander Rea's 'Excavations at Amaravati’ was published in the Annua

Report of the Archaeol ogical Survey of India for 1905-06.  This was an
inmportant one being the first excavation report of Amaravati, unveiling
many inportant technical details of the stupa located here. It was only
after this excavations, that he was able to reconstruct the plan of the
stupa along with drawings of the gateways. He also made notes of Jaina
structures at Danavul apadu and sone tenples of the early nedieval period at
Pedamudiyam in the same report. The Buddhist remains at Sankaram were
studied by him next and published in the report of 1907-08. These remains

included details of a rock-cut stuoa. caves, and brick built nonasteries

which were all dated to between the 6th-7th century A D. In the succeeding
year Rea surveyed the nmonastic conplex at Ramathirtham hill in
Vi sakhapatnam district. The early 20th century was thus marked by

inventing or reporting on new monuments in specific regional contexts



Most of the witers 1ike Rea followed the earlier pattern of witing their
reports and also gave plans of the nonunments visited by them  Though there
were no mjor theoretical shifts 1n interpretation, the early twentieth
century was marked by a tremendous increase 1n know edge about different
types of monunments. Sonme of the sketches and line drawings of this period
became indispensable for a comparative study of new discoveries made later

in the century.

As a policy matter of surveying ancient remains and nonunents at a
regional and local level, different States of British India began to
establish their own Departments of  Archaeol ogy. The  Hyderabid
Archaeol ogi cal Department was constituted in 1914 to study the ancient
monuments and sites in the former Nizam's Dominions. Since its inception,
a large nunber of tenples, Buddhist sites have been systematically studied
and described 1n detail in the Annual Reports26 of the Departnent. The
first report was published in 1916. Yazdani as the Director of the
Department, surveyed the nonuments of the Nizam's Dominions and offered
remarks on their architectural features. In particular, he surveyed and
studied the tenples at Pillalamarri, Palampet, Warangal, Ditchpally,
Nagul apadu, Alampur and so on. Principal forts in the Dominions |ike
El egandal, Wrangal and Koyal konda were also studied, with the details on
such aspects as trenches, trap doors, draw bridges, ranparts, walls, gates,
bastions, cellars and secret passages. However, 1ike other surveyors of
the time, he did not discuss aspects of the technological skills invoived

In making either tenples or, fort buildings.

G.Jouveau-Dubreuil’s contribution to the study of Indian architecture,

particularly in south India is nost significant. He conbined the first

46



hand know edge of the actual nonunents and living traditions of the Silpins
by subjecting these to a logical and systematic application of an

appropriate nethodol ogy. This study was published as a Hstory of
27
Dravidian Architecture in 1917. It excelled previous achi evenents from a

stylistic point of view by thus interpreting every aspect of Indian
Architecture. The concern to understand indigenous techniques gained
nomentum around this period with a good nunber of inportant texts bearing
on architecture being brought to light, edited and published. Anong these,

the ISanaSiva Gurudevapadhati published from Trivandrum between 1920- 24,

the Silparatna also from Trivandrum in 1922, the Samarangana Sutradhara

from Baroda in 1923, the Manasdllasa from Mysore in 1926 and the Vastuvidva
from Trivandrum in 1940 are significant to mention as they facilitated
researchers to understand the relevant termnology of architecture within
the Indian tradition. They had another far reaching inpact in that it
opened the door to appreciating Indian technol ogical achievenents along
with appealing to the aesthetic sensibilities of the art that went along

with the building.

28
According to Pramod Chandra, "many of the short comngs of the

scholarship of Indian tenple architecture such as the failure to explore
Indian sources and understand the inner nmeaning of the nonunents, the
purely literary studies of the silpa texts, wthout reference to the
surviving nonunents of its living practitioners, the study of style
conceived only in terns of the devel opment of ornamental notifs and without
a grounding in architectural or religious history, were al largely
overcone 1n the works of Ananda Coonaraswany". Coomaraswamy’s endeavours

have been credited wth re-establishing the study of Indian art and
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architecture on a new basis. The 1920’'s saw a great spurt of witings by
Nationalist scholars in various fields of ancient Indian Hstory. This was
not unrelated to the contenporary concerns of the anti-colonial struggle.
One of these was to show that India as a nation in the making had had a
glorious past and its intellectual achievements had to be docunented. It
was realised that the study of ancient buildings had not been negl ected per
se by the Oientalists but that they had sinply been projected as inert
passive objects of study, being thus regarded as lacking in dynamsm
Indian art historians |ike Coonaraswany who wote between the 1920's and
30’s thus injected these studies with a spirit that gave value to the
i ndi genous wi sdom This they did by consciously focussing on [ocal
literary sources as central to their interpretation of buildings. They
incorporated in their witings the aesthetic values that highlighted the
innard nanifestations of the Indian buildings and thus provided their own
nmeani ngs to defining the cultural achievenents of an ancient <civilization.
Coomaraswamy’s witings on Indian architecture reflect this characteristic
yearning to know the conceptual franework and the multifarious
mani festations of Indian architecture through the ages. Hs first

inportant work was Hstory 9of Indian and |ndonesian Art which was published

in 1927. Hs Earlv Indian Architecture was published in 1930 which is

29
indeed a master piece. W find in it a brilliant discussion on the

Prasada based on the evidence of literary sources and on early Indian
scul ptural exanples, which were integrated to the architectural form for
the first time. In another context he described the various parts and
conponents of the palace, the walls, gateways, different quarters and
apartments, pillars, wndows, etc. like a professisonal architect. He

further exanined the material enployed 1n the construction of the multi-
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storied prasadas and the devel opment of gavaksha or the arched wi ndow which
was a characteristic feature of Indian architecture. Thus one can conclude
that an inportant feature of Coomaraswamy’s interpretations of Indian
architecture was his profuse citations fromancient Indian literature to
arrive at appropriate explanations of the buildings, different structures
and their conponents and an elucidation of many obscure architectura

30
terms.

Coomaraswamy's Work left an inedilible mark on writings of later
scholars.  His work also opened up avenues for serious research on the
Siloa texts. The ethos of his work in portraying the essence of ancient
Indian  buildings was carried forward by Stella Kramrisch. Her

31
authoritative work on the meaning and symbolismof the Hndu Tenple in

two volumes, was published in 1946. This contains valuable informtion on
the principles and methods of construction of tenples with direct focus on
South India. Her scholarly endeavours took pains to describe all aspects
of tenple building fromthe selection of site to laying of its foundations

the spatial organisation of tenple layout, the construction of the

upapitha. adhistana and other aspects of the superstructure. In giving

these details, she heavily depended on ancient Silpa texts which were

utilised so as to supplement her views on the description of extant
tenpl es. Fromour point of view it is pertinent to note that her work is
one of the first to embody discussions on technical details of building
temple conplexes and information on building materials and bye-laws
necessary to build structures which thus enable us to have a wholistic view
of the inter-relationship between architecture and technol ogy. Necessary
details for the latter and the terninology used for 1t was brought out in a

systemtic way by P.K Acharya. His, An Encvclopaedia of  Hindu
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32

Architecture was al so published in 1946 and provided detailed notes on
the tenple building activity according to the ancient Mnasara Silpa
Sastra. This was supplenmented by making drawings to illustrate the
relevant termnology used to describe various facets of tenple building.
This ranged from soil testing before executing the building to plastering
which ultimately lent finishing touches to the building. Principles lad
down in connection with the construction of other types of buildings such
as common dwel lings, palaces, roads and defence structures have also been
el aborated wupon and critically discussed. Wiat is significant from our
point of view is that aspects of building technol ogy such as procurement of
materials for construction, dressing of stone, erection, joining of beans,
providing roofs have been fully explained based on information provided by

the Manasar a.

Just before |ndependence many scholars in their witings lay enphasis

33
on the wuse of literary sources. H.D.Sankalia, in an article entitled
‘Regional and Dynastic Study of South |ndian Monuments’ published in 1941

was primarily concerned with methodol ogi cal questions and heavily dependant

on Dubreuil's work on A Hstory of Dravidian Architecture published

earlier. Sankalia's basic am was to develop a nore conprehensive
classification of South Indian nonunents on a regional level, since the
34

dynastic know edge about them was often inconplete. Percy Brown's first
volune on Indian Architecture was mainly a conpilation from previous work
but with its nunerous photographs and drawings it becane a useful text book
on Indian Architecture for a study of both Buddhist and H ndu nonunents.
Hs focus, |like other scholars before him was prinmarily on religious

bui I di ngs.
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The early twentieth century was also significant fromthe point of
view of an increase in archaeological excavations. Excavations were
carried out at Aluru and Gummadidurru in the Krishna district and at

35
Nagarjunakonda in Guntur district between 1926-27 by M.H.Khureshi.

Later, between 1928-29, and between 1929-30, fulfledged excavations were
conducted at the same site hy A.H.Longhurst36 revealing the existence of
three monasteries, sixteen tenples and small stupas. This is an inportant
excavation, which laid bare a good nunber of ancient buildings which had
served different purposes. For a study of early historic building
technology, the mterials brought to light from these excavations are
i ndi spensable.  However, the Archaeol ogical Survey of India over a period
of time became nmore interested in the investigation of pre and proto-
historic sites. This tendency linited the scope and progress of the study
of Indian architecture for several years. It has been observed that during
the pre-independent period rmost of the northern and western Indian
monunents had been surveyed by the Archaeological Survey of India with sone
initial attenpts at incorporating south Indian monuments into the survey.

Andhradesa, the present region under study was still marginally documented

In the post-independent period, a shift is noticed in the study of
monuments and this is now done mainly by Indian witers. By and large they
followed the methodology laid down in the scholarly works of the colonia
period. However, monuments and buildings began to be studied in a thematic
way, wth focus of study being either Brahmanical tenples or Buddhist
structures or, 1n some rare cases, forts.  Secular namely, ordinary
structures of a non-religious nature were hardly taken up for critica

study, in separate nmonographs. A significant tendency in the post-

51



i ndependent period has been the focus to study nonunents 1n a regional

cont ext.

A brief survey of works done on the Brahmanical tenple architecture
shows that there was a great enphasis on this thene of study in the post-
independent period and this 1s seen to continue even today. The
Archaeol ogical Survey of India too launched an Architectural Survey of
Indian tenples with Krishnadeva and K R Srinivasan incharge of North and
South India, respectively. This was intended to conduct a detailed survey
of regional styles in architecture and to distinguish their simlarities
and variations. W list bel ow some é)f these descriptive studies pertaining

7

to  Andhradesa. P. Sr eeni vasachar of the Hyderabad  Archaeol ogi cal

Departnment published a snall book, The Ramappa and Cher Tenples at

Palampet. in 1953 in which he described the |ocation, history and salient
features of tenples and scul ptures of Palampet, which had been constructed
during the Kakatiya tines. QGound plan of the main tenple and some
illustrations of tenples and sculptures were also included in this work.
Like many other works for the different regions of India, it lacks any

details on the techniques used for the construction of the tenple building
38
activity of the Kakatiyas. K V.Soundararajan published his nonurental

work on the Architecture of the Early Hindu Tenples in 1965. This was

followed by two other works, namely, Indian Tenple Styles in 1982 and Early

Kalinaa Art and Architecture in 1984. In the first one, the Brahmanical
tenples at Nagarjunakonda, the rock-cut caves at Vi jayawada  and
Bhairavakonda and the tenples at inportant places like Chejarla, A anpur,
etc. were studied with their plan, elevation and measurenents. His |ndian

Tenple Styles subsequently becane a standard text on the Indian tenple as
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1t encapsulated neatly classified tenple styles and described salient
features of the architecture devel oped during various centuries with sone

of the typical exanples. It was however, in his work on Early Kalinga Art

and Architecture that he nmade an attenpt to study the building materials

used for building activity and, to sone extent, the nechanics of tenple

39
construction. n the other hand, MRama Rao's Select Kakatiya Tenples in

1962, Early Chalukyan Tenpl es of Andhradesa in 1964, and M Radhakrishna
40
Sarma’s Tenples of Telinaana published in 1972 focussed nainly on

describing the form of architecture and did not at al rmention the
technology that lay behind these monunental edifices. These microlevel
studies were valuable since they tapped an hitherto unknown naterial about
the extant tenples in the different sub-regions of Andhradesa, but they
hardly differed fromeach other, 1n their node of presentation and anal ysis
of the new data. Such a method becane typical of tenple based studies and

continues to be a standard format, identified for topics of research in the

41
various universities of Andhra Pradesh.

At the same time we continue to note an interest in the publication of
42
many Silpa texts. Sone of these like Aparaiita Prichcha. Visvakarma

Vastu Sastra. Pramana Maniari and Tantra Samuchchava affected the study of

art history, as they provided information on hitherto unknown details,

extrenely valuable for preparing technical reports on the extant nonunental

43
bui | di ngs. The appearance of these publications by Sompura and others

have strongly influenced our current understanding of the traditional
met hods of tenple construction and the termnol ogy used for doing so. For
instance, Bruno Dagen's critical edition of the Mavamata44 gives a
conparative study of tenple architecture. It is a useful work for scholars

to acquaint thenselves with the ternminology used in the methods of
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construction with special reference to South Indian tenples. Chapter X
of this book exclusively deals with techniques on which the foundations of

the tenples were made. Sompura 1n an article entitled 'The Vastuvidya of
45
Viswakarma’ presents briefly the terminology which was used for the

construction nmethods of tenples in the past. Details discussed begin with
the laying of the foundations of tenples to the construction of the
vimanas.  The prescriptions of the texts comply with the nethods probably
used for construction of the medieval tenples. The Kakatiya temples 1n
particular, nmost certainly, wused some of these works on ancient

architecture

From the 1970's onwards a trend energed wherein sone scholars began to
wite about the technology of buildings but still considered it as
peripheral to the overall discussions on ancient styles of architecture and
their characteristics. The thrust of these witings did create scope for a
change in the existing nethodological framework.  The new perspective
focussed on technological aspects such as nmethods and skills used for
construction, the invention of new materials needed for building activity
and a study of the shapes and patterns of buildings. Despite these
relevant  concerns to understand the evolution of ancient  building
technology, mny articles and books on tenple architecture continued to
appear prolifically. W highlight some of the inportant ones in this
regard and then finally, narrow down on those exclusively dealing with

anci ent building technol ogy

46
H. Sarkar, inan article "A Study of Adhistanas in Early Tenples of
Andhradesa’, traces the origin of the adhist3na or the basenent of the

54



tenple to differentiate the individual types enployed 1n the rock-cut and
structural tenples of early nedieval tenples in Andhra Pradesh. However ,
barring the description of the decorative elenents he does not nention the
technical aspects of how these basements were nmade and how inportant they

were to the building as a whole. R.Subrahmanyam’s article 'Brahmanical

47
Structures at Nagarjunakonda', on the other hand, provides infornation

regarding the Brahnanical tenples constructed during the 3rd century A D.
along with a discussion on materials used to make them and the devel opnent

of plans and engineering skills of the period. I.K.Sarma, in his book, The

48
Devel oprent  of Early Saivite Art and Architecture. traces the origin of

Saivite architecture fromthe 4th century B.C onwards in Andhradesa. This
book is based on the available archaeol ogi cal sources gleaned from the
excavations conducted at Amaravati and Gudimallam. He goes on to discuss
maj or devel opments on this theme during the Satavahana, |kshvaku and
Vishnukundin peri ods. Hs major conclusions are on specifying the
evolutionary hypothesis of how structural buildings of the Brahnanical
faith in the Krishna Valley energed during the early historic period.
However, technology involved in tenple building, does not forma topic of
di scussion in this study either.

49
Rajendra Prasad in his work Chalukvan Tenples of Andhradesa shifts

the focus to the early nedieval period but simlarly ains at only giving
full details of the tenple forns built during the tine of the Chal ukyas of
Badami in Andhradesa. An architectural survey of the tenples at A anpur,
Kudavel Ii, Panyam, Mahanandi, Satyavolu and Kadamarakalva has been done
with a view to evaluate the art and architecture exenplified in terns of
the evolution of the history of what he calls Chal ukyan Architecture. A

brief description is however, given on the mnaterial wused in tenple
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50
construction. Gpal Reddy on the other hand, in his book, The Ghanpur

QGoup of Tenples while giving nuch descriptive architectural details also

classifies the Kakatiya nonuments. These are put into Ekakuta. Owikuta.

Trikuta and Mandapa varieties. He further discusses the spatial

organisation of the tenples, their plinths, basenents, walls, roof and
super structure but does not explain the techniques enployed to achieve

aspects of tenple building nor, does he have a discussion on the building

materials used to construct them Encyclopaedia fif Indian Tenpl e
51
Architecture edited by Mchael WMister and MA Dhaky is basically a

Series which systematised, in two volumes, a discussion of the styles of
tenple buildings in terns of those found in |ower Dravidadesa and those in
Upper Dravidadesa. They initiated for the first time, a focus on the
Deccan by enphasizing a Deccano-Dravida node of Dravida Architecture,
which, they saw had survived from as early as the 1st century A D. to the
10th century A D. In these volumes the tenple building activity of
Andhradesa was done dynasty-w se including discussion on the Satavahanas,
| kshvakus, Vi shnukundin, Eastern Chal ukyas, Telugu Chdédas, and Nolambas of
Hemavati by two of the nost prolific witers on the subject, nanely,
K R Srinivasan and K V.Soundararajan. The inportant features of tenple
architecture noticed at the mmjor tenple sites of Rangapur, Kudali
Sangamesvaram, Veerapuram, Nagarjunakonda, Pondugula, Biccavolu, Chebrolu,
Draksharama, Amaravati, Samalkota, Bhi mavaram Papanasi and Somasila have

been highlighted. Plans, Adhistana rmouldings, plinth cuttings have been
el aborately discussed. Except for a clear exposition of the stylistic
4

affiliations of the tenples to the different dynasties no indepth analysis
of the evolution of technical details over historical time in early

Andhr adesa was visible in this work.
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A good nunber of studies on buildings of Buddhist affiliation were
also published during this period. | npor t ant among  them were
52

R.Subrahmanyam’s Salihundam A Buddhist Site in  Andhra  Pradesh;

H.Sarkar's Studies in Early Buddhist Architecture of India: Waheed
54

Khan's A Monograph on the Earlv Buddhist Stupa at Kesanapalli: Debala
55 56

Mitra’s Buddhist Monuments. and I.K.Sarma’s FEarlv Buddhist Mnunents

and Brahmi Inscriptions of Andhradesa. Like the aforementioned studies on

Brahmanical tenples, these reveal descriptive details on the Buddhist

structures such as stupas. chaityas and viharas of Andhradesa illustrating

them with plans, elevations and sectional draw ngs, besides furnishing
details on their nmeasurements. It goes without saying that these works too
do not deal with the skills involved in the planning and construction of
Buddhi st buildings. A recent work which focusses on engineering skills,
building materials and methods enployed in the construction of the Buddhist
structures at Thotlakonda has been nmade available in the formof a report
by Krishna Sastry, et al. o

In reviewing the historiographical literature of the post-independent
period, it has been noticed by us that though the |argest number of works
were on different types of religious buildings, the study of defence

buildings received some attention. N S Ramachandra Mirthy's unpublished

58
thesis, Forts ip Ancient and Medieval Andhra: A Study is an unique

attenpt on the defence architecture of Andhra Pradesh. He has traced the
origins of the defence system fromthe proto-historic times and sought to
discuss their devel opnent during the early historic and medieval tinmes in
Andhr adesa. Select forts such as Dhulikatta, Keesaragutta, Bhongir,

Warangal and Gandikota have been thoroughly docunented for the first tine.
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He has added literary references to understand the concept, lay-out and
devel opnent of the fortifications. However, stress on how an evol ution of
defence building took place from period to period in early Andhradesa is

| acki ng.

59
T.V.G Sastry's work on the Veerapuram Excavations adds new data to

the concept of early fortifications by describing those at Veerapuram in
60
Kurnool district. Krishna Sastry has simlarly described the new data on

early forts noticed by himat Kotilingala and Dhulikatta during the course
of his excavations there. The standard nethod in these works is to

describe the physical features of these forts, such as bastions, gates,
61
guard-roons and noats. Margabandhu in his broader classification of

architecture elaborates upon select forts and fortifications of Andhradesa

under a chapter called 'Defence Architecture'. Amaravati, Dhulikatta,
62
Sat ani kota and Nagarjunakonda figure in this connection. Ramamohan Rao

studied the fortifications of Nagarjunakonda, Keesaragutta, Nelakondapalli,
63

etc. and R Subrahnanyam has exclusively studied the plan, elevation and

building naterials used at the fort at Nagarjunakonda which he defines as a

Sthala and dri Durga. dvilian architecture 1n the fortifications has

also been studied in his article 'Secular Remains at Nagarjunakonda'.

64
N C Ghosh in the Satanikota Excavations: 1976-80 has brought to light new

data on the early historic fortification at Satanikota. The inportant
feature described here is an unique rock-cut noat around the fortification

with a draw bridge on the noat not reported earlier fromany other site.

65
Recently, Ramakrishna Rao has al so discovered an unique rock-cut fort

datable to between the 8th-9th centuries A D. provided with rock-cut gate

and guard-roons at Gndharikota in Adilabad district. Though the above
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works deal with the defence buildings of the early and nedieval periods and
reveal interesting information, the pattern of studying the evolution of

bui | ding technol ogy of the defence building is yet to be taken up

In comparision with religious and defence structures, we find that
separate nmonographs on habitations and public utility structures is rare
Those scholars that have drawn our attention to these do so by making a few
contextual references to them 1n their works.  Allchin's The Rise of

66 T
Civilization in India and Pakistan describes town planning and types of

individual dwellings in proto-historic India as a whole and discusses sonme
technical aspects such as brick making, quarrying of stone and its
transportation, sanitary arrangements and netal technol ogy. This work
differs fromthe other general works which usually confine thenselves to

only a description of the buildings in a superficial manner. Kulkarni in

67
an article, 'Engineering in Ancient India has attenpted to trace

references from Vedic and post-Vedic literature to explain the building of
forts, bridges, roads and irrigation structures while also describing
skilled workers l|ike masons, smiths, etc. He does not, however cite any

surviving structures to correlate his discussion of the literary evidences

Pertaining to Andhradea in particular Allchin in his,  Utnoor
68
Excavations describes pit-dwelling activity as revealed through this

excavation. In this regard he wites a small note on the construction of
wooden cattle-pens. Amita Ray's, The Villages. Towns and Secul ar Buil di ngs

69
in Ancient India. is the first systematic work on data discussing

different types of dwellings fromthe Vedic period onwards. This work is
based on literary, archaeological and ethnographic sources. She has traced

the origins of village architecture and also discussed the devel opment of
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towns and other secular structures, supported by the evidence of the
scul ptural reliefs from Amaravati and other places. She has succeeded 1n
connecting the early house plans to the proto-types of what the present day
tribes of the Krishna Valley and coastal areas of the Andhra Pradesh live

in. R.Subrahmanyam’s contributions on the Nagarjunakonda excavations were
70
published as Nagarijunakonda-I (1954-60) in 1975 enbodying the results of

the excavations at the site pertaining to various phases of habitation.
Dwel lings such as pit-dwellings and houses made of stone have been

discussed here at length. Amita Ray's other work Life and Art of Early

71
Andhr adesa al so discusses settlement patterns, buildings and nonunments.

Rural house types, and city buildings are both elaborated upon and building
material s used with special reference to Amaravati and Nagarjunakonda have
been detailed. Besides laying enphasis on town planning and country
pl anni ng, she critically evaluates different surviving proto-type

structures 1n Andhradesa. Krishna Sastry's The Proto and Early Historical

72
Cultures of Andhra Pradesh 1s a work mainly dealing with the proto-

historic cultures of Northern Telangana. He traces the developnent of
settlement patterns and discusses the house types of the Neolithic and
Megalithic periods. This book also discusses aspects of «civil buildings
during the wurban phase of early Andhradesa, giving details on building
materials, drains, wells, roads and residential buildings from pre-
Satavahana to the Vishnukundin tines. Margabandhu73 in his book has a
chapter on civil architecture. He describes the different buildings used
by individuals as well as royal palaces, buildings of public wutility and

irrigational works with exanples from Dhulikatta, Anar avat i and

Nagarjunakonda as noted from the excavations conducted at these sites.
74
Ghosh's Excavations at Satani kota 1977-80. 1s also an excavation report
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which provides information on civilian structures and building materials
used such as tiles, bricks, iron nails, etc. of the Satavahana period in
Andhr adesa. R.Subrahmanyam’s  article, " Secul ar Remai ns at
Nagarjunakonda‘75 el aborates the secular structures found here such as
public buildings, roads ang6anphitheatre. Krishna Murthy’s book Early

Indian Secular Architecture enphasises on the architectural patterns in

early India with reference to select sites on the basis of [literary

evi dence

The review of the above works leads us to conclude that the authors
like Allchins and Krishna Murthy informus about ordinary housing patterns
and dwellings at an all India level. Krishna Mirthy's attenpt in citing
literary references to such structures, however, lacks corroboration of the
material with archaeol ogical data available in plenty both at the all India
and regional levels. Margabandhu's survey on the other hand, deals with
such descriptions in the Deccan context whereas Krishna Sastry narrows the
spatial scope even further to deal primarily with Telangana.  Subrahmanyam
and Chosh, as excavators of the sites reported the extant archaeol ogica
remains pertaining to different types of utility structures as noticed at
Nagarjunakonda and Satanikota, respectively. Amita Ray's works provide
anple information on habitation buildings, beginning from hutments to
sophi sticated buildings of the proto and early historical periods, in early
Andhradesa.  She uses contenporary classical literature to understand the
bye-laws for making such buildings. An inportant aspect of her work is
that she has successfully corroborated the archaeol ogical data with the
literary references and has also connected the ancient house types with
those of the present day tribes of Andhra Pradesh. Her studies are however

mai nl'y focussed up to the early historical times. A conprehensive study on
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the evolution of building technology of sinple housing structures from
proto-historic to medieval times in the context of Andhradesa is |left

unresear ched.

These works have interestingly used such terms as 'secular', ‘'civil’
to club different types of buildings which do not fall into the category of
religious  buildings. Basically they have culled information from
archaeol ogy, on sinple structures and ordinary housing patterns. In this
sense, these are valuable studies but it has been noticed by us that such
studies are only available for the proto and early historical environnent.
None of the aforementioned works delve into the early nmedieval or later

medi eval period to continue their concern with identifying the building

technology of ordinary public utility structures. It can ofcourse be

reasoned out that enpirical data on this subject is lacking for these later
77

periods. In this context, it is interesting to note that Jyothindra Jain

in a recent article called 'Parallel Structures' explains the spatial
organi sation of the traditional dwellings in to kitchen, bedroom living
room  pen-place and courtyard that have continued to be built throughout
history in a same manner. In his study on the Rathva and Bhilai tribes of
Gujarat and Mdhya Pradesh and the Savaras and Kondhs of Orissa, he
postulates that the method wused for constructions also seem to have
remai ned unchanged. Jain observes that the synbolic replica of the cosnic
structure as understood at the tribal level was equally inportant to them
as its functional and utilitarian aspects. These sinple structures were
usually built in wood and reeds, supported by a central pole and often
supporting poles on the periphery with ridge pieces on the horizontal

frame. DRRaju in his work, TIhe Stone Age Hunter-Gatherers (an
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78
Et hnographic Study of Cuddapah District) also tells us about the means

and methods of building sinple and tenporary structures 1n vegetable
material by the sem-nomadic tribes of Andhra Pradesh called the VYanadis
This work, in explaining the sinple building technology of the tribals on a

regional |evel, does valuable docunentation on the subject

The discussions above reveal that though they do dwell on the
technol ogi cal aspects of sinple building structures they do so as margina
to their larger concerns of describing layouts and types of buildings
This leads us on to the final focus of a review of the works that
explicitly discuss the technological aspects of architectural edifices
This pertinently brings to the forefront, the fact that the existing
interpretations have only highlighted the technological aspects of
monunental buildings, particularly tenples. It can be noticed that such a
trend was the natural culnmination of a concentrated effort to read textua
material pertaining to tenple architecture rather than sinply describing
existing temple structure. Such endeavours had therefore revealed a
plethora of information on techniques and technol ogical skills. Most  of
these interpretations are found in books and articles published in the past

few years

In a discussion of articles and books exclusively dealing with
bui I ding technology, we necessarily have to focus on India as a whole

There are no studies of this kind in the context of Andhradea. Andhr eas

79
Valwashen’s Living Architecture: India begins his work with an

understanding of the origin of the Hndu tenple and its evolution |eading
to dynastic variations in style. At the end of this description he

supplies valuable information regarding such technol ogical aspects as the
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transportation of huge stones and their erection with the help of
scaffolding and earthen ranparts. This book also gives a clear idea about
the engineering and technical skills 1involved in tenple building of South

I ndi a. Kirit Mankodi in an article, 'Scholar Enperor and a Funerary

80
Tenpl e, H eventh Century Bhojpur’ , nentions the details of the

construction of the Bhojpur Tenple. Evidence of planning involved in such
a work is found in draftsman's diagranms engraved on the rock. He
identifies an earthen ranp laid between the stone quarry and the tenple for
carrying the slabs. Sonme light 1s also thrown on the qualifications of an
architect and matters related to the nechanics and the organisation of the
tenple construction during the nedieval times based on the Samarangana

Sutradhara which was witten by Bhoja.

81

Alice Boner and Sadasiv Rath Sarma are said to have identified a
plam-leaf nmanuscript called the Bavachakada. which, according to them
details as to how one of the greatest undertakings in the history of |ndian
tenmple building, i.e., the Sun Tenple at Konark, was constructed around
1250 A D It provides interesting information about how the work
progressed, the organisation of labour and their relationship with the
patrons, and the admnistrators and artisans connected with the execution
of the work. It further discusses the qualifications of the architects and
scul ptors, building materials and the methods of quarrying, transporting,
lifting of huge stone blocks and scaffolding arrangenents have also been
published in the work. It is equally interesting to note that the above

wor k has been considered a forgery according to some scholars.

82
K. S. Beher a, is one of the many scholars who has questioned the
authenticity of the nanuscript and after testing the historical value of
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the manuscript by cross-evidence, argues that the reliability of the text
should not be taken for granted. Besides, many statements of the
manuscript consulted by Alice Boner and others, such as the survey of the
tenple, the nanme of the Sutradhara who constructed the tenple are also

contradicted by MH Chakravarti, in his study based on another literary

83
source on the Konark tenple called the Madala Pafii. After careful and

critical scrutiny, K S Behera suggests that the manuscript published by
84
Al'ice Boner and others belongs to the 20th century. On the other hand, a

few scholars |like Christopher Tadgel, while witing on the tenples of
85
Orissa in his work A History of Architecture in India. appreciates the

work of Boner and others. He says "Alice Boner, New Light has shown that
the tenple at Konark took twenty years to build and was finished for
concentration on Surya's birthday in 1258 A.D." % This statenent reveals
that Tadgel had relied upon the work carried out by Boner and others.
Tadgel does not seemto have been aware of the rejoinder putforth by

K. S.Behera in this regard.

Tadgel's above work is a new approach on the evolution of Indian
architecture. Technol ogi cal aspects such as the foundations of tenple
structures and the building materials used, load bearing and distribution,

trebeated system of arranging the beams, alongwith other engineering feats

87
of the ancient architects are described. CGerald Colas in his article,

"Some  Remarks about the Construction of the Tenple according to Marichi
Samhita’ discusses different aspects of tenple construction such as
selection of site, nmethods of soil testing, laying of foundation and
basement and the hearthing materials to be used. This 1s an unique attenpt
at studying a nedieval Sanskrit text, to unveil many nysteries of the

traditional techniques in tenple building. He 1s among the first few
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witers who has delved into such details and also gives descriptions of
ancient  bye-laws needed for tenple building at every level. The
qual i fications of the architects and skilled persons are some of the other

aspects thoroughly discussed

In the context of studies on South India, Parabrahma Sastry's The

88
Kakatiyas of Warangal. though primarily a study of the political history

of the Kakatiyas, gives significant citations fromepigraphic sources to
aspects of tenple construction. He thus informs us about how the selection
of stones was done for the Kakatiya monuments, their dressing, the joinry
techniques and its development and finally, on the skills of the

architects. In an article 'Tanil Tenple Architecture and Art' Soundara

89
Raj an focusses on the techniques of tenple construction in general and

explains several features such as the extraction of stone from quarry by
"blocking technique' and 1ts transportation to the site to be finally

dressed at the site before the erection of the tenple. In 1991, the

90
Regional Engineering College, Warangal, 1In collaboration with the

Archaeol ogical ~ Survey, conducted a survey of the geological, geo-physical
and geo-technical studies at places like the Thousand Pillared Tenple at
Hanamkonda, the Keerthi Toranas at Wrangal fort and the Ramappa Tenple at
Palampet in \arangal District, to identify details on how the foundations
of these structures were made and evaluate their performance 1n relation to
the total structure. The survey found certain technical flaws and
suggested some renedial measures like grouting and the construction of
retaining walls, around the tenples with deep foundations. It also
suggested that total reconstruction of certain tenples could be taken up

These survey reports interestingly, do not throw nmuch light on the



met hodol ogy and technol ogy that was originally in practice at the time when
Kakatiyas built these tenples. 'Materials and Techniques of the Kakatiya
Tenpl es' . an article by Sva Nagi Reddy and Subrahmanyamis the first of
its kind, in which, they have studied the Kakatiya nonunents from the
technical point of view keeping the style of Kakatiya buildings in mnd.
The building naterials and tools used has been discussed to show how the
huge and massive slabs wused for pillars, beanms and roof slabs were
quarried, transported, dressed, lifted and arranged in position. It is
also pointed out why in the first course of the foundation and basenent,
sand or earth was used to serve as cushion bed for foundation of these
tenples. In this paper, both literary and epigraphic references have also
been used to corroborate the existing evidences fromthe standing nonunents
in evaluating the engineering skills and building technology of the
Kakatiya peri od. Nornms for tenple construction as laid down in the

Manasara. the Mavamata. the Marichi Samhita and the Vastuvidva have been

used to corroborate it with the archaeol ogi cal data.

A few works which describe the techniques of rock-cutting in the
bui I ding of ancient nonurments have been taken up by scholars fromthe early
1970’s. An attenpt to explain the process of rock-cutting is nmade by

0.C.Kail with reference to the caves of northern India in his work
92
published in 1971 as The Cave Tenples of India. In the follow ng year,
93
Vidya Dehejia’s study appeared as Rock-Qut Tenples of India in 1972, in

whi ch, she explained the technical aspects of rock-cut tenples of India in
general . Her other work gives a clear idea about how rock was hewn into
caves and how fagades and mandapas in early historical times were nade in
Western and Central Deccan, with special reference to Ajanta and Ellora.

The method of drawing or narking on the rock before starting the excavation
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in required sizes and shapes by the craftsmen with the help of variety of

tools and training of the artistis are thoroughly discussed in her work

94
Looking Again at Indian Art. Subsequently, simlar studies on rock-cut
architecture were carried out by several scholars. These  include,
95
S.Nagaraju’s Buddhist Architecture of Wstern India. S P.Qupta's The
96 97

Roots of Indian Art. R.P.Mohapatra’s, Udavagiri and Khandagiri Caves.

all published in 1981. Among the schol ars nentioned above, Vidya Deheja
and S.P.Qupta discuss the rock-cutting process of some Buddhist caves in
Andhr adesa, especially the ones at Quntupal li.

Among  excl usive studies on Andhradesa, I.K.Sarma’s, Studies in Early

98
Buddhi st Monunents and Brahmi |nscriptions fif Andhradesa. provi des sone

technical details on rock-cut technology, based on his observations of a
few unfinished caves at Guntupalli and cut-out nonoliths at Rampa
Errampalem. The rock-cut caves discovered at Gopalapatnam for the first
time by us, this year offer a few clues to assess that how the cells were
cut into, the type of tools used for the purpose etc. These have been
dealtwith in an unpublished report entilted ‘A Report on the Discovery of a

few Rock-cut Cells around Gopal apat nam near Tuni, Visakhapatnam District’
99
based on our survey conducted in April, 1994. However, the study of

evolution of rock-cut technology in Andhradesa as a whole still renains

unattempted.

The study of the buildings 1n the pre-independent period outlined by
us above has therefore reveal ed that know edge about them increased with
the wdening of interpretative spaces. Fromthe brief notings of the

travellers' accounts to detailed reports of the admnistrators along wth
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their zeal for precision, ultinmately culnnated in scholars |ooking beyond
the buildings to the cultural ethos that inspired the building construction
in the first place. Thus, it has been noted by us that those monunents
which were observed by the travellers were described only fromthe outward
architectural point of view This was followed by scientific exactitude
bei ng introduced for doing the same thing with the backing of the col onial
state. Finally, scholarly insights found it necessary to describe the
monumentality of buildings as initiated earlier within the purview of
literary sour ces so that they could be understood nuch nore
conpr ehensi vel y. It can further be concluded that during the earliest
phase of witing on buildings, technological skills 1involved in their
construction, were not identified for analysis and discussion. Later,
however, the initiative by admnistrators resulted in an allusion to these
skills being nade to a limted extent. However, it was only during the
later half of the 18th century and during the 19th century that diffusion
of ideas had resulted in great interest in conparing the skills and
monumentality of the buildings found in India to those of the classic
western type, found in the ancient Geek buildings. This became a standard
marker of comparision. Technical details while describing buildings were
an integral part of those witings using literary data. Above all, the
works of the pre-independent period provide first hand information of the
details on the dynastic affiliations of nonumental structures since the
focus in this period was nmainly on big buildings like tenples and stupas.
Further, nost of these early witings looked at the buildings only in terns
of their aesthetic and artistic form and were not concerned wth
understanding what went behind the making of these buildings, from a
technol ogi cal point of view The enpirical foundations that they laid for

| ater studies cannot, however, be denied.
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In the post-independent period scholars lost sight of witing on
archaeol ogical sites as a whole whereas there was a proliferation in the
writings about individual religious buildings particularly tenples. Indian
scholars tried to replicate the methodological framework.  They had
inherited, especially in terns of the documentation of new buildings
surveyed by the Archaeol ogical Survey of India. Fromthe 1970’s onwards the
interpretative space shifted to a study of buildings on a regional scale
Simultaneously, the earlier pre-independence interest of witing on
Buddhi st and Brahmanical nonuments increased. In these, studies too, the
focus was on the description of the outward facade, its decorative and
stylistic details and its religious and dynastic affiliations. This
gradually led to a tendency of describing the individual buildings
alongwith a brief discussion on the materials used to build them The
engineering skills needed for construction, were however, dealt with only

in a perfunctory manner

The above survey of scholarly works gives us an idea that very few
scholars attenpted an understanding of the evolution of building technology
on a broad scale, covering different types of buildings. Those who have
taken a keen interest in this direction have done so in the context of
looking at the various discussions of tenple construction as literary texts
provided valuable data on this subject. There were however, two other
areas of technological interest which covered the interpretative space in
the last few years. The first was the interest shown by scholars to
understand the house patterns of dwelling, especially 1n the proto and

early historic times. The other was a keenness to understand rock-cut
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technol ogy as developed in early historic tines.

In reviewing these works we concluded that in the particular context
of Andhradesa no major witings have dwelt on understanding the evolution
of building technology not only in ternms of different types of buildings
but also in terns of being spread over a long span of historical time. The
proposed dissertation hopes to fill in this gap and lay the enpirica

foundations for other studies in the future.
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1.2 GEOGRAPHICAL SPACE



\2 GEOGRAPHI CAL SPACE

For any witing of regional history the definition of the geographical
space is an inportant dimension. However, these geographical spaces of the
past nust necessarily be highlighted in the context of the historical and
cultural landscapes that give nmeaning to it fromtime to time. In one
sense vivid images of ancient geographical spaces can only be understood
either, when historical texts tell us about themor, when nonunents | ocated
in particular localities indicate to us ancient |andscape patterning.
Though historians and archaeol ogi sts have for quite sonetinme been aware of
the inportance of geography for the study of past cultures and events, it
is only recently that theoretical and conceptual approaches of how this

should be done have energed in publications pertaining to different
1
countries. In the particular context of our study of building technol ogy,

the archaeol ogical potential of indentifying past hunman occupation and
activity has been fully exploited. This has been done by way of mapping
historic structures at a regional |evel which preserve certain essential
features of ancient environnents. In explaining the inportance of ‘applied
historical geography', Denecke inforns us that one of the best ways of
doing this is wth the help of conservationists of old buildings and
architects, who can docunent themin the best possible way. These

structures then manifest thenselves as a "visible past" and "represent

2
human activity and thought fromthe past”. More importantly, he inforns

us that historical geographers nust appreciate that all kinds of past
structures are "integerated parts of ancient |andscape" and therefore, in

his opinion such endeavours, 1i.e., "Research on past |andscapes and
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vani shed places of forner human occupation then becones an obligation of
| andscape conservation and of preservation and restoration of field

3
nmonunent s".

The attenpt in the following pages of this chapter is to define the

region of study with the help of ancient literary sources, inscriptions and

nore recent docunents |like gazetteers and census reports. Most
significantly, it is attenpted to locate the extant nonunents against the
geographi cal  background of four sub-regions delineated by us. Wher eas

historical change is perceivable 1n the nature and variety of monunents
that dot the cultural |andscape fromtine to tine, geographical change is
directly less perceivable but is inplicit in surviving structures of old
centres of towns or villages. This historico-geographical survey of early

Andhradesa has been plotted by us in the maps acconpanying the various

4
chapters of this dissertation [Maps | to XI]. VW would like to enphasize

at the outset that though definitions of Andhrades'a as a political and
adnini strative entity have been many and ever contestable, the boundaries
of its geo-cultural identity have been changing only to be nore
integerative and incorporative as far as it has been possible to do so.
The spread of the Telugu |anguage has been taken by us to be an inportant
criteria to define this space. |Interestingly, this spread coincides with
certain deliniting geographical boundaries which, in sone directions, are
nore severe than in others. Nonetheless, if these are firm at the same
tine flexible, geo-cultural boundaries that have enabled us to identify the
area of our study, rather than the contestable political boundaries, which,
in any case, have always been changing and defy a stable definition for the
period of our study which covers a long span of time from the earliest

habitations in the region upto the 14th century A D
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Based on archaeol ogi cal sources it can be suggested that Andhradesa
has seen continuous hurman habitation since pre-historic times and the
antiquity of terms Andhra/Andhradesa can be gleaned from literary and
epi graphical sources. The term Andhra to denote race or people has been

found recorded in sone of the earliest literary works known on the |Indian

sub-conti nent . The earliest reference to the termAndhra is the nane of
5
tribe and this is made in the Aitareva Brahmana. This speaks of them as
the exiled sons of Visvamitra who were considered outside the pale of
6
civilised life. The sane Brahmana counts the Andhras to be socially

parallel to other tribes such as the Pundras, Sabaras, Pulindas, etc. (o]

these, it is suggested, that the Sabaras can be identified with the present
7
day Sabaras of the Visakhapatnam-Srikakulam tract. The term Andhra to
8
denote a race is also nentioned in the Sankhyayana-Srauta Sutra. Anong

sone of the later historical works, Megasthanese notions that the Andhra
9
were a seperate race. Even to this day there is an aboriginal tribe known

by the name 'Andh’ in the Adilabad district of Andhra Pradesh which is
10 1

believed to be an off-shoot of an ancient race. Gopal achari
enphatically affirms that the country Andhrades'a derived its nane from the
people called the Andhras, whom he has defined as a tribal group nost of
whom according to him had settled down in the valleys of the Godavari and
the Krishna. Thus, the nane Andhra is comonly established in an
ethnol ogi cal sense; a nane derived from an autochthnous tribe called
12

Andhr as.

Early Buddhist literature contains nmany references to the Andhras and

their country. The Suttanipata story of Bavari nentions Assaka as an
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13
Andhr a j anapada. In sonme of the Buddhist texts, the Andhakas are
14
mentioned along wth the Mindakas, Kalakas and G nas. The Kunbha and

Samkicca Jatakas. refer to the Andhakas as well as to Andhra country and to
15
an Andhra city. The Bhimasena and the Serivani.ia Jatakas describe the
16
Bodhi satva's journey to Andhradesa. Bhandar kar suggests that Andhapur a,

mentioned in the Serivani.ia Jataka is to be placed on the river Televaha,

identical with the nodern Telugu or Telingiri, a tributary of the Mhanadi
17
in the Eastern Deccan. In the Suttanipata the land of domicile of the

Andhakas is identified on the banks of the Godavari and it was referred to

as Andhakaratta.

In the classical accounts of the Geeks too the Andhras as a people
18
have been nentioned. Megasthanese noted that the Andhras were second

only to the Mauryas in mlitary mght, having possessed 30 fortified cities
with an arny which consisted of 2000 el ephants, 3000 horses and 1,00, 000

infantry. Charaka who 1s generally believed to be the court physican of

19
the great Buddhist nonarch Kanishka nmentions the Andhras. The fanous

Indian epics also refer to the Andhras as a people. For instance, in the
20
Mahabhar at a. it is said that Sahadeva, the younger brother of the

Pandavas, conquered the Pandyas, Dravidas, Udaras, Keralas and the Andhras.
21
It also speaks of the Andhras and Odhras as nei ghbours of each other.

The Prakrit work, Kuvalavamala of Udyotana Suri refers to the Andhras and
22
their |anguage. The Markandeva Purana nentions the Andhras as a southern
23 y

people.

Andhra country too finds frequent nention in the ancient texts.

According to a Buddhist tradition, the Andhra country had rich and fertile
24
soil . Varahamihira has nentioned the Andhra country as situated towards

81



25 26

the south of the vidarbha, Videha and Chedi countries. H eun Tsang 1n
the 7th century A D refers to Andhra as An-To-Lo, which was said to be
situated to the south of Kosala within a distance of 900 1i. Jayanmangal a,

the commentator of the Kama Sutra. locates the Andhra country to the south

27
of the Narmada and to the east of Karnata Vishava within Daksinapatha.
Dandin in his Dasakumaracharitra speaks of the country as lying to the

28
south, west of Kalinga and calls the capital of Vengi as Andhra nagari.

29
The nane Andhra as a river has been nentioned in the Bhaaavata Purana

which is datable to roughly between the 8th and 9th centuries A D. Yadava

30
Prakasa's Vaiiavanthi located the Andhra country in Eastern India. The

Prataparudrivam of Vidyanatha describes that the land surrounded by

31

Srisailam, Draksarama and Kalesvaram was known as Trilinaadesa.
32

Kumarilabhatta, the comventator of Jaimini’s PUrvamimamsa Sutras witten

during the 8th century A D., refers to the Andhra-Dravida Bhasha. A Jaina
work, Jinaviiava in reference to Kumarila says, that he was an Andhra, born

in village called Jayamangal a, situated on the border land of Utkala and

33
Andhra countries. The Anargharaghava nentions that the river Godavari

passes through the country of Andhra and its chief deity is Mahadeva

Bhimesvara. The Saktisangama Tantra draws the distinction between the
34
Andhra country and another land which it calls Tailanaa desa. It has to

be noted that the author of this work for the first time separates Andhra
from Tel angana and also fromKalinga. A the same tine, the work refers to
Andhradesa as the country which stretches fromJagannatha (Puri) to the

35
shrine of Bramarambika of Srisailam

Inscriptions also provide considerable information on the term Andhra

and its various connotations as a people, a language and as a country.
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Among the epigraphs, the earliest is their mention in the Asokan Rock Edict

XII1, which refers to Andhras along with the Bhojakas, the Pitinikas and
36
the Pulindas. The next record that refers to Andhras are the Mayidavolu
37
plates of Pallava Sivaskandavarma dated to the 4th century A D It

mentions the tract of Andhrapatha and its capital Dharanikota which is

considered identical wth the nodern Dharani kota, near Amaravati in the
38
Quntur district of Andhra Pradesh. In the Haraha inscription of the

Maukhari King Kumara Qupta 111 (554 A.D.), a certain lord of Andhras is
said to have given the Maukhari King great trouble by his thousands of
three-fold rutting el ephants. The identification of the Andhradhipati of

the inscription is with a King of the Vishnukundin period and the K ngdom
39
was known then as Andhra according to D.C.Sircar. In the Jaunpur

inscription of Isvara Varman, the Maukhari King refers to a victory over
40
the Andhras on behalf of I|svara Varnan. In the Eastern Chalukyan

records, the nane Andhra has been applied to a wide region bounded on four

sides by the Eastern Ccean, the Kalahasthi hill, the Mahendra nountain and
41
Srisailam. The Udayendiram Pl ates of Vikramaditya Il also nention the
42
land lying to the west of Andhrapatha.

The Indian Meseum Plates of the 9th year of Narayana Pal adeva of the

j— /—

Pala dynasty refers to Andhra VYaishayika Sakva Bhikshu Sthavira
43

Dharmamitra. who erected an inage of the Buddha. It is stated in one of

the inscriptions of the Velanagu chief CGonkaraja, that Andhradesa consisted
44

of fifty lakhs of villages. Velanafi Kulottunga Rajendra Chola Il in his

records called hinself, the general and vassal of Rajaraja |l, the

Chalukya-Chola enperor, and has also mentioned that he received from him

the Andhra country bounded on the four sides by the Eastern Ccean, the
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Kal ahasthi hill, the Mahendra nountain and Srisa1‘1am.45 In an inscription
of the vakataka King Harisena46 there is mention of his conquest of the
Kalinga and Andhra countries. The patron god whose tenple was built at
Srikakul am was called Andhra-Visnu, either, because his worshippers were
the Andhras and their enmpire is said to have extended upto the banks of

river Krishna with their capital at Dhanyakataka or because a nythical

47
personage of that name was said to be the progenitor of the Andhra King.

A record dated to 1192 A.D. in the tenth year of Kulottunga Chola Il issued

by Vvelanati Gonka at Draksarama, nentions the king as the supreme Lord of
48

Andhr as. In a 13th century inscription, Hanumakonda is described as the

49
"ornanment of the Andhra country".

Throughout the early historic and early nedieval period we notice a
change in the meaning of the term ‘Andhra’, initially as a name of people
or tribe. The name as a suffix to a country devel oped later and the extent
and limts of this country also underwent change fromtine to tine. Most
often inscriptions referred to the political boundaries of Andhra country
In relationship to the Kings that ruled over this territory. The above
references clearly show the faniliarity of the Andhra people and country to
contenporary writers, located every where in India and to political chiefs
in their inscriptions through the centuries. The broad geo-cultural as
well as territorial delineation of Andhra country however, has not been
specified in mny of these early sources. W& next turn to examne this
aspect from the nmedieval period onwards as sources are relatively nore
specific fromthe 14th century onwards. The references discussed bel ow for
the nmedieval period, for the first time, bring out clearly the question of

the relationship between Tel angana and Andhra.
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By 14th century A D., the nane Andhrakhandamandala came to be

restricted to the territory that extended fromthe Gautaminadi to the
50
border of Kalinga. In the Srirangam Plates dated to 1358 A D., it is

stated that the Telinga country is bounded 1n the north by Kanyakubja, on
the west by Maharastra, on the east by Kalinga and on the south by Pandyaka

and there is also a reference to the enperor of the Kakatiyas in these

51
Pl ates. Kakatiya Rudra's realmwas called Tillanga in the Vratha Khanda

of Hemadri. He also mentions the term Andhra as applying to the same
52
country when he refers to Queen Rudramba, the daughter of Ganapatideva.
53
In an inscription of Midukidare from south Kanara dated to 1429 A.D., it

is stated that Devaraya Il of Vijayanagara, besides vanquishing a large and
poverful body of Mislimcavalry, destroyed the elephant forces of the
Gajapati and the vast arny of the King of the Andhras. > The Andhra King
of the above inscription has been identified with the Velama ruler of

Rachakonda. It is however, in an inscription of the 16th century A.D.,

that the two names of the kingdom are combined in the expression, Andhra-

55
Trilinga-Madhyama country.

The earliest form of the name Telangana is perhaps Trilinga
corresponding to the Trilingon of the classial witer Ptolenmy and Trilinga
of the Purle Plates of the Ganga King Indra Varma dated to 647 AD A
Kurgod inscription of the later part of the 12th century A D. had the form

Tel unga. Amir  Khusro has reference to Tilung and Abul Fazl to the term

56
Tilingana.

It is only very recent history, when the Andhra and Tel angana regions

highlight their identity in absolute terms. Thevenot, a 17th century
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travel ler notes that Tel angana was the principal province of the Deccan and
its boundaries reached as far as the Portuguese lands towards Goa and
Bi j apur . It was bordered on the east by the kingdom of Golconda, on the

west by the provinces of Baglana and Bijapur, on the north by the Balaghat

57
range and on the south by the Vijayanagar enpire. After the collapse of

the Vijayanagar enpire and the gradual decline of the Bahmani kingdom with
the exception of certain parts of southern Andhra, the entire Andhra region
was under the Qutub Shahi rule. °8 From 1687 A.D., ol conda becanme one of
the provinces of the vast Mighal enpire. > The kingdom of Gol conda
included the districts of Kaulas, Elgandal, Medak, Warangal, Mihamadnagar,
Bhongir, Nalgonda, Khammammet, Koilkonda, Devarakonda, Ghanpur, Pangal,
BEluru, Rajahmundry and Srikakul am including Kondavidu and Kondapalli. The
®l conda province of the Mighal empire conprised of the land between the

two rivers, odavari and Krishna, and a small territory to the south of

river Krishna upto the Gundlakamma rivulet. The fall of Colconda ushered

60
in a new dynasty of rulers called the Asaf Jahis who ruled over the

districts of Nalgonda, Pangal, E gandal, Wrangal, Kondapalli, Huru,
Machilipatnam, Rajahnundry, Chicacole, Quntur, N zanpatnam Khamanmet,
Bhongi r, Medak, Ghanpur, Koilkonda, Ramgir, Ml angur. The above districts
conprise the then Andhradesa, exactly the land between the two rivers
Krishna and Codavari, in addition to Chicacole on the north-eastern border
of present day Andhra Pradesh. The British East India Conpany concluded an
agreenment with the Nzamin 1765 A D., in which the Qrcars of Srikakul am
Raj ahmundry, Huru, Mistafanagar and Mirtujanagar, except the Quntur Qrcar

were given to the N zamis government. Later on, the authority in the

Quntur drcar was transferred to the East India Gonpany in Septenber
61
1788. In 1800 A D, the Nzamof Hyderabad ceded the districts of

Quddapah, Kurnool, Bellary and Anantapur to the British. These districts
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were called the ceded districts of the present day Rayal aseema region of

Andhra Pradesh. Subsequently, the British occupied the Nellore and

Chittoor districts defeating the Karnataka Nawab. However, it was only by

1815 that the British succeeded in restoring their order into the coastal
62

districts of present day Andhra Pradesh by incorporating them under their

rule.

The Andhras at the time of independence thought that the exit of the
Britishers would facilitate the early formation of the Telugu speaking
areas as a separate State but this was del ayed. The agitation for a
seperate Andhra province therefore took a long tinme but as early as 1913, a
resolution had been passed by the Andhra Mahasabha demanding a separate
provi nce. In the neanwhile, due to the policy of Sardar Patel, a
denocratic government was introduced in the dom nions of the Nzamin 1952
and this kindled the hopes in the hearts of Telugu people that a full-
fledged Telugu speaking State would certainly materialise in the near
future. Si Potti Sriramulu (1901-1952 A.D.) took up a fast unto death for
the achievement of the formation of such a separate State. The Ui on
government responded to the peoples' denand, and the Andhra State was
constituted by separation of the undisputed Telugu speaking territories of
11 districts and 2 taluks fromthe Madras State in 1953. Later, as a result

of the decision of the Union Government on the report of the States
63
Reorgani sation Conm ssion on 1st Novenber, 1956, the State of Andhra

Pradesh, which conprises the Andhra area of the Andhra State and Tel angana
area of the Hyderabad State was inaugurated by Jawaharlal Nehru, the Prine

64
M nister of India.
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The recent historical changes in the fornation of the present day
state of Andhra Pradesh can be contrasted with the situation of this region
in nedieval times. It can be noted for instance, that the term Andhradesa
during the post-Kakatiyan period was applied to the region around the
present-day Codavari, Krishna and Quntur districts, whereas the term
Tel angana was applied for the Telugu speaking area of the northern part of
the State, bordering Maharashtra. The State in its present formwas never
entirely ruled by a single nonarch nor, had it cone under the sway of a
single dynasty but was ruled simultaneously by nore than one ruler from
different centres. The above study leads us to conclude that the term
Andhra, over a historical tine had different connotations alluding to
either a general termfor a people, or a specific tribe, or yet again to a
territory or language fromthe different sources dealt with above. The
territorial and admnistrative division of Andhra, underwent many changes
at the hands of various political powers and we can notice that there was
instability even 1n ternms used to describe the admnistrative boundaries of
Andhradesa fromtime to time. A broad political definition coinciding with
a cultural indentity of the region energed gradually, and can be gl eaned
from inscriptional sources of Andhra till about the 13th century A D
Thus a regional identity of the Telugu speaking people in a full-fledged

manner energed from the medi eval period onwards.

Agai nst the above background of the changing definitions of Andhradesa
in the indigenous literary and inscriptional sources, we may observe the

definitions given by Canpbell and QGierson for the Telugu speaking areas at

65
the turn of the 19h century. In 1898 A.D.,Campbell defined the

Andhradesa, in terms of the linmts of the Telugu |anguage. Sir George
66

Qierson of the Linguistic Survey of India also gave inportance to this
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factor and defined Andhradesa as follows: "The Telugu country is bounded
towards the east by the Bay of Bengal from Barua in the Ganjamdistrict in
the north to near Madras in the south. FromBarua, the frontier line goes
westwards through Ganjam to the eastern ghats and then southwards, crosses
the Sabari on the Sunkam and Bijji taluks in the State of Bastar, and
thence runs along the range of Bela Dilla to the Indravati, it follows this
river to its confluence with the Codavari and then runs through Chanda
cutting off the southern part of that district and further eastwards
including sourthern border of the district of Win. It then runs southwards
to the Mnjira and thence farther southwards towards Bidar where the
Telugus neet the Kanarese. The frontier line between the two forms of
speech then runs almost due south through the dominions of the Nzam  The
Telugu country further occupies the north-eastern edge of Bellary and
greater eastern corner of Mysore. Through North Arcot and Chingleput the

border line then runs back to the sea" [Map I1].

This description has given a broad geographical location of the
country known fromits linguistic affiliation to the Telugu |anguage. It
therefore, includes those areas of bilinguism within its purview, which
does not exactly coincide with the present day |inguistic boundaries of the
State of Andhra Pradesh. Infact, it is larger than it. The above
definition broadly helps us to undersand the cultural formation of this
region in border zones where two |anguages co-exist. These cultural
boundaries are very different fromthe political or admnistrative ones
described in the earlier sources and as noted above these have been
changing fromtine to time. (Qultural boundaries too change but they are

closer to the geographic delineations of regions and sub-regions which are

89



MAP I

78 gd 87 84°
MAHARASTRA ™S wuN §
TN e N
:Q GAL TS .\ / 2 A
’ e DR}SSA
19° (R gopavity E}Aunf s i OALLe
. 2 /SUNKUM =\ e-—7
. .. p o LS '
NN oORHANESS X " g 8 .
'M'J;I;_.. £ . " q.. iJJI :
BIDAR: /[ _ware 'noul'_- " ':éﬁan%
7. i’ / '.?YUEB_AAD. . . s et \ e ;'
1 &) i Ry A (kekimada i
L - ."-: Ey
oy 7 IGHME .
ﬁ./";é:b 5 urnaol ' BAV OF
[ 'RAICHUR
g Dt i, fongole BENGAL
5"l ! BEU--IP-Y e SO S . fNDEX {15
f ,A ntapur R br, ; [—--‘ 30UNDARY OF
i A U .. 3 Nellore
g : 3 ANDHRADESA
‘\ ) {_,l .E‘- : gt ‘.,q Nl.kal ===7 BOUNDARY oF
" ; A lake A P STATE
'l -\“_5 il *+*[DIST 30UNDARY | .
MYSORE .t 7 ’ @ | CAPITAL
TAMIL NADU | MODERN TO
7 & ez’ a

LINGUISTIC

IDENTITY OF ANDHRADESA

(A191H CENTURY DEFINITION)

90



rooted in a particular specificity and we turn to examine this next. It
nay also be noted that geographical changes take place at a slower pace
when conpared to any historical, political and admnistrative change that a

regi on under goes.

It is necessary to study the physical setting of ancient Andhradesa to
suggest that the geographical background had changed at the slowest pace
and therefore, this is the nost appropriate way to describe the cultural
delineation of ancient Andhradesa. Hstory is influenced to a larger
extent by its geographical features since nman has conditioned his life and
subsi stence pattern by exploiting nature. The influence of geography can
be seen not only in economc prosperity but also in the political and
mlitary spheres. The conmunication systens of any region of any period

had a great influence of the geography of that particular area. Accordi ng

67
to B. Subba Rao, the cultural devel opment in space and tine was controlled
by the geographical features of the regions and the relative effectiveness
68
of its barriers, physical and hunan. E WG| bert al so opines that,

"Geography is the art of recognising and describing the personality of
regions". In a brilliant analysis of the relationship between [ndian
Hstory and  Geography, R char d569 has indicated that the nmain
transcontinental conmunication systemwas based on the geographic factors
of the region. Subba F&ao70 further rightly observes: "the horizontal

expansion of the cultures has to some extent been retarted by the
geographic and factors of a particular region". The technol ogi cal

attainnents of a society, fromtime to time, are also deternined by the

interaction of geographical factors, with the level of naterial existence

71
which, in turn, shapes the economc structure of that society. A proper
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understanding of any particular region demands the know edge of its

cultural traits in addition to its geographical extent.

The geographical linits of ancient Andhradesa naturally include the
present day boundaries of the State of Andhra Pradesh but, in the
particular context of this study, enmbedded as it is, in an ancient and
early nmedieval period, the contiguous regions bordering the State have also
to be taken into account. In other words, we have not adhered to a rigid
boundary, for making ancient Andhradesa coincide with the nodern State
boundaries.  This is a nust because to understand the broad parameters of
the development of building technology, those in the adjacent States of
Karnataka, Maharashtra, Madhya Pradesh, Orissa and Tami| Nadu cannot be
lost sight of. Buildings located especially in the border regions of
various present day linguistic States, have features which are simlar to
each other and this calls for a conparative study. The study of building
technol ogy in Andhradesa has to be therefore, projected against the salient
geographi cal features of the land we undertake to describe phsiographically
which nust include the border regions cutting across present day State

boundaries of Andhra Pradesh.

Since the present day State of Andhra Pradesh is essentially part of
our definition of ancient Andhradesa, a brief topography of the State is
furnished below for convenient reference. Andhra Pradesh, a State of the
Indian Union, lies between 12° 46' and 19° 54' north latitudes and 76° and
84° 46' east longitudes. Excluding the natural nautical boundaries of the
Bay of Bengal on the east, the State is bound by the States of Maharastra
on the north, Mdhya Pradesh and Orissa on the north-east, Karnataka on the

west and Tanmil Nadu on the south. The State has an area of 2,76,754 sq.km.
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formng 8.4x of the total land of the country, with a coastal line of 970
kms.72 Topographically, the State has three geo-political regions, viz.,
Coastal Andhra, Telangana and Rayal aseema. Coastal Andhra consists of the
present day districts of Srikakulam Vizianagaram Visakhapatnam  East
CGodavari, West Godavari, Krishna, Guntur, Prakasam and Nellore. The
Tel angana area situated on the north-western part of the plateau is
conposed of the nodern districts delineated as Adilabad, N zamabad,
Kari magar, Medak, Hyderabad, Rangareddy, Warangal, Khanmam Nal gonda and

Mahboobnagar. The Rayal aseema area on the south-western part of the State

73
consists of the districts of Anantapur, Kurnool, Cuddapah and Chittoor.

To make the physical configuration of Andhradesa far more inclusive we
must recognise that it presents varied geographical regions with their

attendant historical and cultural peculiarities. As a Wrking outline, we

74
draw upon Gierson's definition of the cutlural linits where the Telugu

| anguage had existed at the turn of the last century to begin to delineate
this geographical region. W have divided the area, with its heterogenity
into four sub-regions. The rationale for our sub-regional denarcation lies
in the fact that there are geographical and topographical differences and
variations wthin the broader region of Andhradesa. The four sub-regions
denoted as A B, Cand Din the accompanying maps [Map [11] have been

defined in the following way:

Sub-region A on the north side is bordered by the river Penganga from
the Satmula range and continues upto the neeting point of the river
Wi nganga and fromthere onwards it is called as the river Pranahita. The

eastern border line falls on the river Pranahita which crosses the river
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Codavari and then runs along the river Maner which further continues
crossing the rivers Paler, Aler, Misi, where it turns in the southward
direction and proceeds further crossing the river Hatia until the point
where another river Dindi meets the Krishna and takes the line along the
river Tungabhadra until the river Hagari meets it and finally, the western
border starts fromthe merging point of the Hagari and passes northwards
crossing the rivers Manjira and Godavari upto the Penganga [Demarcated on
Map 1117,

Sub-region g: The northern boundary of this sub-region starts from
the Pranahita river, crosses the river Indravati, further runs eastwards
along its course touching the Bela Dilla ranges and then noves towards the
east, crossing the rivers Langulya, vamsadhara and Nagavali into the
Eastern Ghats and then to the sea coast. |Its eastern linit starts fromthe
Mahendra hills on the east which takes a southward direction all long the
eastern ghats on their western side crossing the rivers Godavari, Krishna
and Pennar upto the river Swarnamukhi in the south. The southern border of
this sub-region takes its line fromthe neeting place of the rivers Krishna
and Tungabhadra, then goes towards the south along the Kunderu river course
cutting across the Nandyala valley and then towards the east by the Pennar
river, upto the velingondalu ranges which again take a southward direction
upto the Swarnamukhi river and finally, the western border falls exactly on

the eastern border of sub-region A described above [Denmarcated on Map I11].

The western border line of sub-region C falls on the eastern border of
sub-region B described above and the coast 1ine fornms its eastern boundary
The southern linit of this sub-region starts fromthe veligondalu ranges

crosses river Swarnamukhi and further extends upto the sea on the east
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Sub-region D The northern boundary of this sub-region falls on the
southern boundary of the sub-region A which follows the river Tungabhadra
upto its confluence with the river Krishna, then takes a slope towards
south-eastern direction following the Kunderu and Pennar rivers upto the
western side of the Eastern Chats, where 1t turns towards the south
ultimately on the northern side of the Pulicat lake. The eastern border
becones the coast line between the Pulicat lake and the nouth of the
Swarnamukhi river. The southern boundary of this sub-region tallies with
that of the southern border of Gierson's definition of Andhradesa defined
above. The western linit of sub-region D starts fromthe confluence of the
river Hagari with Tungabhadra on the north, which cuts across the north-

eastern portion of the Mysore plateau.

Sub-region A broadly lies to the south of the river Penganga and north
of the river Tungabhadra and this includes the western and northern
Telangana area of the present day districts of Adilabad, Nizambad,
Karimagar, Medak, western part of Warangal, Hyderabad, Rangareddy,
Mahboobnagar and parts of Nalgonda.  The contiguous regions of the
nei ghbouring States are southern parts of Nanded, Yavatmal and Chandrapur
districts of Mharashtra, the eastern parts of the districts of Bidar,
Gul barga, Raichur, Bellary, Chitradurg, the northern parts of Tumkur and
Kolar districts of Karnataka, and the northern parts of North Arcot and
Chingleput districts of Taml Nadu. In terms of geology sub-region A [Map
IV] is conposed mainly of granitic rocks that differ markedly from the
basaltic rocks of the Mharashtra region. The Peninsular gneissic conplex

is wdely distributed. The Gondwana rock belt of 60 km width is found



adjacent to the river Godavari and Pranahita in this sub-region. Maj or
geol ogi cal formations occupied are Archaeans, Deccan traps and laterites.
The granites are the predomnant rocks in the southern and eastern parts of
this sub-region. The Deccan Trap which originated during the Mesozoic and
Kenozoic eras has got a few extensions in the western and northern parts of
the Telangana region. The formation has to be seen in the context of the
physi ography of the Deccan Plateau as a whole. The Telangana peneplain
covers a major part of Hyderabad, Rangareddy and Nal gonda districts along

75
with a few adjoining stretches in Mihboobnagar and Medak districts.

There occurs in this sub-region, an eastward projected table Iand,
narmel y, the Hyderabad pl ateau, conspicuous by its inmposing position wth
laterite and lava deposits. The Quddapah sediments occur along the
northern bank of the river Krishna. A laterite cap is seen devel oped over
the trap in the Anantagiri hill area of Hyderabad and Rangareddy districts
and in the Chinnamarur area of Mahboobnagar district. The sub-region is
drained by the major river Godavari with its tributaries, Penganga, Wardha,
Pranahita, Manjira and Maneru in the north and the river Krishna and
Tungabhadra and its tributaries, the Bhima, Misi and Dndi in the south.

Anmost all the area has rugged and heavy undul ating topography and nost of
the prevailing soil is reddish brown to brownish red sandy |oam known as

76
Chalkas. These are stated to have developed under severe |eaching

conditions and they are almost free of soluble bases and plant food
elements. Thus the area is generally poor in plant nutrient reserves. The
other soils are nostly found in low valleys. The soils vary very much in
colour, depth and physical and chenical properties from area to area.
There are many patches of black soil, both deep and light, dispersed

throughout the sub-region. These are generally encountered as narrow
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strips and at places, wider patches are also met with in Adilabad,
N zamabad and Karimmagar districts and in the Krishna-Tungabhadra doab
area. The alluvial soils are met with along some parts of the course of

the river CGodavari.

Sub-region B includes the southern part of the Chandrapur district of
the Maharashtra State; Bastar district of the Madhya Pradesh State; Koraput
and Ganjamdistricts of the Orissa State; and parts of Warangal, Nal gonda,
entire Khammam district, the western half of the districts of Srikakul am
Vizianagaram East Codavari, \est CGodavari, Krishna, Quntur, Prakasam and
Nellore districts and the eastern parts of the Kurnool and Cuddapah
districts of Andhra Pradesh. This sub-region is drained by the rivers,
vamsadhara, Nagavali, CGodavari, Wra, Krishna, Gundlakamma and Pennar. In
terms of geology [Mwp IV], the major formation of this sub-region consists
of the Archaeans, which include the charconite series and the granites.
Lower pre-cambrians consisting of Khondalites are nost extensive fornations
along the eastern boundary of this sub-region, particularly in Srikakul am
Vizianagaram and Visakhaptanam districts. Dharwars are the oldest rocks
belonging to the pre-cambrian period, consisting of schists which are
highly  netanorphosed occuring 1n the Nellore, Prakasam and  Guntur
districts.  The lower Condwana rocks consisting of shales and sand stones
occur mostly in the costal area in between the rivers Godavari and Krishna.
Tertiary formations, also called the Rajahmundry sand stones, belong to the
Miocene-Pliestocene period and are found on the eastern border of this
sub-region, especially in the East and West Codavari districts and are
considered very useful as building materials. The relief of the sub-region

consists of the Eastern Ghats on the eastern border which are a continuous
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chain of hills spreading fromnorth to south. They separate the coastal
plains of the east fromthe plateau which lies to the west of the sub-
regi on. The river Krishna and Godavari flow through the gaps of these
hills. The uplands of the coast forming part of the eastern ghats reach an
el evation of 3000-6500 ft. Beyond the Krishna lies the Quddapah range of
hills. This region fornms a great crescent, the heart of it being the wide
Nandyal valley drained by the Kunderu river, a tributary of the Pennar.
The eastern linb of the Kunderu basin is forned by the parallel ranges of
the Nallamalai and Velikonda hills, separated by a longitudinal valley
drained by the Sagileru stream which joins the Pennar. The sub-region
consists of peneplains devel oped on the gnessic plateau which covers the
Kurnool, Nalgonda and Warangal districts. The general feature everywhere
is that of graded valleys and isolated hills or groups of hills breaking
the nonotony of the plains. The soils of this sub-region are red soils.
Red soils can not retain the noisture for long, which is necessary for
continuous cultivation. Black cotton soil patches are scattered here and
there in the Telangana area. These are residual soils which are brown,
black or red, pebbly and porous and are found nostly in the dry districts
of Kurnool, Srikakulam and Nellore. The vegetation includes noist
deci duous types of forest which contain teak, maddi and yepi in the agency
tracts of Visakhpatnam, Srikakulam Vizianagaram and East CGodavar i

districts.

The sub-region C is nothing but the coastal plain east of the Eastern
Chats starting right fromthe Srikakulamdistrict inthe north to the
Nellore district in the south. Regarding the soils of this sub-region, the

coastal alluviumstretches as a belt throughout the length of the coast,
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excepting for a short interruption of few kilometers near Visakhapatnam in
the north. In places where the Eastern Chats approach the sea, only a
conparatively narrow sandy tract remins. The costal alluviumis generally
not rich in plant nutrients and organic matter. These soils are usually of
sand and sandy loam Here, we also see soil known as deltaic alluvium [Mp
IV]. This is to be met with in the double delta of the rivers. Codavari
and Krishna extending over hundreds of kilometres around the lake Kolleru.
The deltaic alluviumis nostly with plant nutrients. Therefore, this mcro
region becomes the nost fertile part of Andhradesa. This is an area of
high agricultural productivity based on triple cropping pattern which has
throughout history, always supported a dense population. In the costal
belt the Krishna-CGodavari alluvial expanse is occasionally marked by rich
mango groves, swanps and clusters of tall palmtrees, big and small Lagoons

and low sand dunes near the sea. This alluvial expanse constitutes the
77
agricultural nucleus of the region. Further up the coast in the

Srikakulam-Visakhaptnam region, there is an occurrence of outcrop rocks
which come close to the sea. The valley floors of this region are
constituted of black soil, which grade upwards into poorer red soil.78 In
the extreme south, along the coast, that is in the Nellore region, a narrow
belt of alluvium intervenes between the rugged interior and the sea.

79
However, generally speaking Nellore region is a poor |and.

The chief river basins of this sub-region, the Godavari, Krishna and
Pennar, have however, been penetrated and exploited by large scale
agricultural comunities, driving the earlier inhabitants with a nore

primtive econony into the forested nountains.

Depending upon the way physiographic formations of this region are
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percei ved and their consequent inpact on the political, economc and social
structure from time to tine, various geographical entities have been
classified by scholars wunder different headings. e such is the
termnology given to us by B Subbarao and known as 'nuclear' regions or
"areas of attractions', areas of 'relative isolation' and ‘'areas of
i solation'. %0 Regions with vast tracts of fertile lands which have direct
impact on the devel opnent of civilization, have been defined by himas the

"nuclear areas' or 'areas of attraction'. Sub-region C is one such area.

These areas, according to Subbarao are to be called "the areas of

81
attractions". The core area of periodic and persistent political power

was the Telugu speaking deltaic area of Codavari river centered around
Raj ahrmundry. % The lower valleys of the rivers Krishna and Godavari
falling within the gnessic-metamorphic zones supported wi de spread pre and
proto historic settlenents. % O the other hand, the nore wooden upper
reaches of the GCodavari were first exploited by wdely distributed
Chal colithic comunities. QGadually the centre of political power and

economic acitivity shifted to the less fertile tracts of the interior,

i.e., from Andhra to Telangana during the 11th-12th centuries A D and

84
afterwards.

Sub-region D can be identified with parts of the nodern districts of
Kurnool, Quddapah and the entire districts of Anantapur and Chittoor. This
sub-region also occupies the eastern parts of Bellary and Chitaldurg
districts of the Karnataka State on the western border of the sub-region.
The northern parts of Tumkur and Kolar districts also form the sourthern
border of the sub-region in addition to parts of Dharmapuri, North Arcot

and Chingelput districts of Tam| Nadu. The Wstern part of this sub-
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region has a long belt of peneplains chiefly developed on the gneissic
rocks wth common |evels between 300-600 nmetres. Mre than three-fourths
of the area is occupied by Archaeans belonging to Dharwarian system [Mp
IV]. The Dharwar formations chiefly consist of the schists. The Quddapah
systens conprising of quartzite and shales are found in huge hill masses.
The spread of the Nallamalais starting in Kurnool district, a section of
Eastern Ghats, end in the CQuddapah district of this sub-region. The
Seshachalam and Palakondalu ranges occupy Anantapur and Cuddapah districts.
Nurrer ous wor kabl e deposits of barytes and asbestos occur al ong the Papaghni
river in Quddapah district. The sub-region is drained by the river Pennar
which is joined by the Kumudvati, Jayamangali, Chitravati, Papaghni,
Sagileru, Swarnamukhi, Kaundinya, Arni, Bahuda, Kalyani and Kusasthali.
Black cotton and red loany soils occur in this sub-region. Bl ack cotton
soil, mostly occurs in patches along the river course. Residual soils of
the lateritic type, vary fromdark reddish to brown or black and these
also occur in the sub-region. The bulk of dry deciduous forest, tropical
thorn forests and the scrub jungles are confined to the outer edges of hill

sl opes in Quddapah, Chittoor and Anantapur districts.

The above sub-regional divisions facilitate us to make a conparative
study of the various ancient buildings located in themand the reasons why
specific building naterials have been found prolific in a particular sub-
region and found absent in other sub-regions. It is also possible to study
the buildings in terns of how they were influenced by technol ogical skills
prevalent in adjoining zones. For exanple, the buildings in the north-
eastern parts of sub-regions B and C were promnently influenced by the
skills in the Kalinga region and in the western and northern parts of sub-

regions A and D by the skills in the areas ruled by Wstern Chalukyas in

103



northern Karnataka. Sinilarly, in the southern parts of sub-regions C and
D the influence of the technical skills prevalent in the Pallava-Chola
ruled Tam| Nadu areas was ranpant and in the sub-region C the styles and
skills of the Chalukya-Chola ruled areas of Karnataka and Tam| Nadu were
predomi nant. Many kinds of forces, external and internal, have influenced
the political formation of the region under study. The geogr aphi cal

85 86
features as argued by Subbarao and Manzoor Al am have always been

determnant factors in this regard.

The continental and naritime |ocation of Andhradesa has been one of
the most inportant factors that has shaped its destiny. Unlike the Konkan
on the western side of the Peninsula, the eastern coastal plains with easy
access to the plateau, had a fertile hinterland. This is because the
Eastern Ghats were neither too high, nor so continuous as the Western
Chats, and communications were easy across them The nouths of the East
Coast rivers have always served as locations for inportant ports upto the
nodern age. This facilitated the develoment of ancient Andhra as a
maritime country. From an early period the Andhra people navigated the

seas and their bold sea faring exploits carried themto distant parts of
87
wor | d. The double delta of the (Godavari and Krishna nmade the traders,

along with their religious Bhikshus fromnorth and south, gather here in
88
ancient tinmnes. The ports at Dharani kota and Nagarjunakonda are the best

exanmples of their order. The epigraphs of the Satavahanas and |skvakus
refer to a good nunber of such ports and narket centres.89 The Indo-Roman
trade helped the rearing of a chain of coastal port-towns and these nust
have inspired the growth of a nunber of inland narket towns. % Sarkar91

is of the opinion that many Buddhi st centres were found to be along the
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trade-routes and situated close to places of comrercial intercourse. Most
of these occupied the major part of the so-called 'area of attraction' in
early Andhra as delineated by Subbarao's definition. As trade and religion
drew people fromall parts of India to Andhradesa fromearly times, close
contacts naturally brought about cultural assinilation which becane a
characteristic feature of Telugu culture during the medieval times as well.

It can be said in general that the pattern of Indian culture that evolved
92
here was the result of a creative synthesis between the north and south.

It is necessary to identify the location of sone of the inportant
building structures right fromproto-historic tines onwards that had an
inpact on certain geological and geographical factors, in determning the
shape and nature of these buildings. Some of the pit dwellings of the
Neolithic period have been reported from sub-regions A and B. This is so
because the region during the Neolithic tinmes may have had dense forests
with wild animals and in order to protect thenselves fromthe predators and
also to withstand the then climatic conditions this type of pit dwelling
was evol ved. Pit dwellings have been noticed at the sites of Utnoor in
sub-region A, Veerapuram and Nagarjunakonda in sub-region B [Chart | A].
Megalithic burials of various types have been reported from alnost all
sub-regions as tabulated in Chart IVA Al types of burials such as cairn
circles, stone circles, cists, pit circles, dolnens and menhirs have been
noticed in sub-regions A° B and D [Chart |V A]. These primarily needed the
use of different types of stone for building, which were found in easy
accessibility of nost of these burial sites. It 1s true to say that
Menhirs and nonolith stones used in Dol nens, are nmore common in the P ateau
regi on. For instance, a unique type of rock cut burial has only been

reported from Jonnawada 1n sub-region C  Burials with cruciforms have al so
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been reported fromsub-regions Cand D It is singificant to note that in
sub-region C however, no structural burials have been found for this

period, probably because of its location on the sandy coast.

The Early historic period in Andhradesa is nmarked by such buil dings,

viz., religion-related structures |ike Buddhist stupas. chaitvas. vibharas.

Brahmani cal tenples, and habitational buildings and irrigation structures
and finally, defence buildings like forts, ranparts, etc. Al these
indicate that there was a greater exploitation of the environment for rich
agricul tural settlements to energe. It was only because of this
devel opment that surplus, needed for expenditure to execute these building
structures, could have been nmet with. The Buddhist Stupas and nonastic
bui | di ngs have been found at a good nunber of sites as tabulated in [Chart
VI Bl Maxi mum nunber of Buddhist establishments are found located in sub-
region C this being an 'area of attraction' and well-connected to trade
routes leading to other parts of India. The locational tie between

Buddhi sm and the political-merchant conplex is apparent in the period from

2nd century B.C to the 1st century A D During this tine there was a
93

spread of Buddhism fromcentral India to the Krishna Basin. The three-
fold wunion of Buddhism trade and enpire continued into the follow ng

94
centuries of Christian era and this further saw an increase in nonastic

sites in the Krishna delta of sub-region C In sub-regions B and C a
sudden junp in the nunber of Buddhist centres has been noticed during the
| kshvaku tines, whereas, in sub-region D, only a single Buddhist centre at
Nandalur has been reported because this area was a sem-arid zone and not
conduci ve for agricultural expansion. It was also not congenial for trade

activity. This region falls into the category of a 'area of isolation’ as
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defined by Subbarao. On the other hand, sub-region B falls under the
category of ‘area of relative isolation' which constitutes a few pockets
of fertile areas and was nore anenable as a region of trans-continental
communi cation and trade. This had only an indirect inpact on the
devel opment of Buddhist buildings in this sub-region as they emerged on
inportant trade routes connecting eastern Deccan with the western Deccan.

Therefore, a greater nunber of centres have been found in this sub-region

95
when conpared to sub-region D. Subbarao in defining the regions of

‘isolation’ and 'relative isolation’ has pointed out that these were not
fertile zones like the "nuclear’ areas but the latter was inportant because
it was a crucial region of communication and nigration connecting

econoni cal |y well-developed zones.

Brahmani cal brick tenples have been noticed in various sub-regions as
tabulated in Chart M B. However, it has been noticed that they have not
been prolifically distributed, as the religious structures of the Buddhi st
affiliation during the early historic period. This structural feature is in
turn indicative of the fact that econom c devel opnent went hand in hand
with the relization that the surplus thus generated had to be controlled
and channelized for distribution. Thus early State formation was first
seen in the rise of localities energing as small centres of political
control . This is the reason why so nany defence structures are found
located even in sub-region A which is an area of ‘relative isolation'.
Sub-region D has not reported any defence buildings of the early historic
period partly because it was an area of ‘'isolation' wthout either large
tracts of alluyial soil, or port towns facilitating as outlets of trade, as
in the case of sub-region C This sub-region was a peripheral area under

the rule of dynasties like the Mauryas and Satavahanas.
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The growing prosperity of the early historic period is found reflected
through a nunber of buildings such as houses, shops, roads, cisterns which
have been found located at sites as tabulated in Chart | B. From the
early medieval period onwards no structural remains of this type have been
reported in terns of archaeol ogical remains. However, existing epigraphs

and  comtemporary |literature do give considerable data on  building

technology of this period. They also describe housing patterns and
material used to construct. It is interesting to note that for the sane
period, i.e., fromearly nedieval times onwards evidence of structural

tenples increases nanifold. The great spurt in tenple building activity at
the local and sub-regional levels in Early Medieval and Medieval periods,
i.e., Periods IIl and IV, is pertinently indicative of the expansion of the
agrarian base into areas which had not been habited in the early historic
tinmes [Charts M C&0; MI C&D]. It is also relevant to note that nuch
of the agrarian surplus went into the hands of local elites, who in turn
supported the building and mai ntenance of tenples. Such large structural
remains also involved the exploitation of natural resources like different
types of stone and wood. It is noticed that apart from the earliest
stages, a major tendency arose to build tenples in stone in preference to

the use of brick.

The occurrence of several buildings of specific nature only in a
particular sub-region and their absence in other sub-regions may be
expl ained due to geographic, economc, political and ideological factors.
O these, the availability of suitable building naterials like stone, |ine,

sand, fine clay and wood which determnes the shape of buildings is also
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important to enphasize upon in the present context. For exanple, alluvial

and black cotton soils of sub-region A/ B and C were nore preferred to make
fine bricks than the gritty and morrum soils found in the senmi-arid area of

sub-region D. Therefore, subregion D has a very few structural renains in
all periods of history. Likewise, the main building material for the early
structural tenples in these sub-regions was red sand stone brought from
Satani kota. The architects of the later Chal ukyas, Chalukya-Chola and the
Kakatiyas used the locally available stones such as granite, sand stone,
basalt, shale and khondalite in addition to brick for various buildings in
the different sub-regions. Sub-region C 1n particular, with the fertile
alluvial soils and port towns and well-connected hinterland by both Iand
and water ways, pronpted the ruling elites to raise magnificent buildings.
Apart from a sound econom c background the ideological beliefs of both
kings and laymen influenced the style of buildings. The r ock- cut
structures of the early historical period were said to be excavated on
lines suggested by the taste of the donors coupled wth skill and

creativity of the artisans.

Geol ogi cal considerations certainly played a great role in the
I ocation of various buildings, especially nonunental ones. The quantum of
economic surplus of a society in different historical periods, also

determned the nature and nunber of buildings that were erected.

96
S.J.Knudson suggests that geographical features directly influence the

material cultures of a society and thus technol ogy, with the interaction of
geographic factors, produces the economc structures. The study of the

Evolution of Building Technology in Early Andhradesa in different sub-

regi ons of Andhradesa, has been taken up in the light of the geographical

variations of these localities. This enables us to postulate an analysis

109



of building technology, which was intrinsically related to the way the
geographical context determined the given socio-economic formation of
different periods in early Andhra history. W shall focus on sone of these
aspects in the next section of this chapter. The present study of building
technology thus generates an interesting relationship with past
geographi cal  spaces that enables us locate possible old Iandscapes in the

visible present.
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1.3 HI STORICAL SPACE

The above del i neated geographical space thus becomes for us an appropriate
background to now focus on historical space which nust necessarily be done
in terms of tinme or, nore sinply, within a chronological frane work.
Htherto studies on nonunents, which have prinarily been done on
identifying styles of tenple architecture, have wused the political

chronol ogy of the rise and fall of dynasties as a convenient way to

understand the long process of the devel opnent of these styles. Thus
wites Chanpakal akshm: "the commonly used nmethod is its periodization
under dynastic appellation = = = This division has a fortuitous

coincidence with the mjor changes that occurred in architectural
1
evol ution" (enphasis added). It must be nentioned that her witings in

this regard were focussed on Tam| Nadu and such a conclusion may not be
applicable to all cultural sub-regions of the sub-continent. However, nore
pertinently, in the present dissertation we are concerned with delineating
the historical space of a large variety of buildings fromsinple dwelling
structures and public buildings to nonunental structures like forts and
tenpl es. Therefore, to visualise change in the evolution of building
technology only in terms of transition in political periods of governance

would not be a wholly appropriate frame work.

2
The Annale School of French Hstorians had succinctly explained to us
that political changes envisage the nost visible and fast nmoving elenents

of change which are easily identifiable as they are often docunented
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clearly in literature and inscriptions. Significantly, econom c and social
change is said to take place at a slower pace and is also less easily
di scerni abl e and recogni zable. In other words, it nust always be analyzed
on the strength of a given broad range of trends. H storians do not
necessarily agree on how this change should be divided as the criteria for
doing so would differ in the respective methodol ogi cal perspective adopted
by them In this sense historical space and tine continually change
because the enphasis on interpretations of history lend it different
chronol ogi cal frame works. Further, in any case, it has come to be

generally considered that history is an on going dialogue between the

3
present and the past in which the enphasis is not on what actually

happened in the past but an account of what happened in the past.

Recent researches on the ancient and early mnedi eval periods of history
pertaining to the Indian sub-continent as a whole, have made us sensitive
to wunderstand historical space and tine at a broader |evel, incorporating
several elenments of change in the society at large. W have thus noved
anway from sinple historical representations of the political and mlitary
achei verrents of kings and their nobles or, of the history of religion and
monurents, affiliated to the nyriad faiths and belief systens that India
gave birth to. For our current research on the history of technol ogy,
therefore, it has becone necessary for us to look at the rise of Ilocal

cultures and kingdonms and their prosperity and decline in an integrated way

to define historical time both in ternms of changes in the nature of polity
4
and the attendant social and econom ¢ changes.

The whole period of the present study, i.e., fromthe proto-historic

to the nedieval times (roughly fromthe second mllenniumB.C to about the
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mddle of the fourteenth century A D.) has been divided by us into four
periods for convenience of historical analysis. They are named as Period
I, Period 1II, Period IlIl and Period IV. Among them Period | basically
deals with the proto-historic period, its chronological frame ranging from

the second millenium B.C. to the third century B.C This is followed by

Period |1 which can be identified as the early historic phase from about
the fourth century B.C. to the third century A D. The next period, i.e.,
Period |Il is defined as the early medieval phase ranging from about the

fourth century A D to the ninth century A D. and Period IV, is considered
by us as the beginning of the medieval phase proper fromabout the tenth

century A D. W terninate our study around the fourteenth century A D.

Each of these periods do not sharply differentiate the stages of
technol ogical growth and devel opnent but they do enable us to reflect on
the new el ements that were added to the already known skills and techni ques
known to a particular period. In India, the continuity of technological
skills is a hall mark which has sonething to do with the corporate nature
of the organizations known to the people who were involved in protecting
and transmitting these skills. However, what is significant in the
adoption of the above schene of periodization is that both the types of
buildings found in each period and the skills inherent in their
construction, can be related to the changes that took place in the polity,

econony and ideol ogy of the tinmes.
It is to elaborate on some of these ideas, that before enmbarking on a
discussion of the wevolution of building technology wth respect to

habitation, irrigation, defence, funerary and religious structures, it was
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felt necessary to dwell upon the nature of state, society, econony and
i deol ogy of each period of our study, beginning fromPeriod | to Period IV.
It is pertinent to do so because, for instance, the nature of state and
polity had a great inpact on the forns and types of different defence
structures that were built fromtine to time. Likewise, the nature of
society, econony and ideology are closely related to each other and
influenced in shaping the different types of habitational, irrigation and
religious structures repectively, and the technol ogical inprovenents made

fromtine to tine.

Further, within the periodization envisaged by us above, the dynastic
changes at the level of not only the major famlies has been taken into
account but, side by side, also the activities of chiefs of the smaller
localities have been considered. In the followng pages we primarily focus
attention on the interpretative dinmensions pertaining to. (a) transition
from pre-state to State society, (b) issues associated with the
characterization of early historical society, particularly the historica
environment in which Buddhism flourished, and (c) the econonic and
i deological aspects of transition to the early nedieval and nedieva
periods. Each of these aspects enphasize on recent interpretations of the
historical space.  They particularly lay stress on the periods of
transition and also help us to highlight those el enents which are necessary
for a background to detail the evolution of building technol ogy pertaining
to the different types of structures taken up for discussion in the

subsequent chapters

W begin with a brief description of the origin of socia

stratification in a pre-state society as this is a necessary background for
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understanding the rise of early State. Differentiation in stages of a

tribal society in ternms of band, ranked society or chiefdomand stratified
5
soci ety have been discussed at length by Mrton Fried. Service defines a

band as "an association nore or less residential, of nuclear fanilies,

ordinarily nunbering 30-100 people allying it with one or a few other
6

bands" . Service's views of a tribe are that it is an association of a

much larger nunber of kinship segments which are each conposed of
7

famlies. In the view of Sanders and Morino a tribe has a common cul ture,
8
| anguages and territory. Sahlins enphasi zes that tribes live in perpetual
9

state of warfare. The devel opment of sinple headship or leadership in a
tribe was strengthened by being in conflict with other tribes. These
conflicts increased with conpound headship along wth larger antagonism of
race wth race. 10 These schol ars therefore suggest that differentiation
energed in this society by which there first arose a tenporary nilitary
head. Initiated by conflict with adjacent societies it naturally happened

that his political power increased as mlitary activity continued. Thus,

the sinple leadership in the band stage led to the energence of a ranked
11
soci ety. According to Fried, a ranked society grew out of an earlier

egalitarian society without the conscious awareness of the menbers of the
society in which it occurred and he is further of the opinion that later a

12
stratified society and the state energed in much the sane way.

The late neolithic society has often been described as a ranked

society. A distinctive feature of ranking society is the enploynent of all

13
individuals in labour tasks on the basis of their age and sex. War f are

increases in a ranked society over that in an egalitarian society and

increases still nore in a stratified society, over that in a ranked society



14
and crests after the appearance of the state. In primtive society no

one possesses a special mlitary technology but all menbers use ordinary
tools and the weapons of the hunt when they fight nen. The evolution of
warfare and mlitary statuses during the earliest breakthroughs to a nore
conplex form of society was followed by, and was dependent upon,
devel opents in technol ogy, economic organisation and other non-military

15
aspects of social organisation.

The social organisation of the chalcolithic phase reflects an
adaptation to the environment. Agriculture brought large comunities
together for creating new subsistence patterns. This nmeant that a division
of labour was necessary for efficient farmng and craft specialisation.
Irrigation was al so devel oped and this helped the incipient redistributive
econony. It enphasised the need of a centralised autority for the control
of water or for storing of the surplus. On the characterisation of ranked
societies in the Wstern Deccan, Dhavalikar explains that increased

accurmul ation of surplus clearly nust have resulted in the formation of a

16
ruling elite separated from specialised craftsmen and tillers of land.

These developed chalcolithic societies have been considered by him as
ranked societies since there had energed in themthe inportance ,of the
control of surplus by a few as corroborated by the existence of public
buildings such as fortifications and irrigation structures along wth

17 18
granaries as noticed at both Diamabad and Inamgoan.

The econony of the neolithic phase in Andhradesa is characterised by
besi des hunting, a mxed econony of agro-pastoral production. Excavat i ons
conducted at Chinnamarur and Chagatur in sub-region A Veerapuram and

Gandlur in sub-region B and Hulikal in sub-region D indicate the
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donestication of cattle, sheep and goat fromthe early levels of neolithic

19 20
occupat i on. Cattlepens which have been reported from W noor in sub-
region A also attest to the above. Incipient cultivation nust probably
have begun with the help of hoe and digging sticks. The occurrence of
corn-crushers, mealing stones, nortars and pestle from Hulikal,

Veerapuram, Chagatur, Chinnamarur and Ieej indicate a prinmtive agriculture
and a subsistence econony. . The recovery of copper toe rings, bangles
from Chi nnamar ur 2 in sub-region A and Pal akonda23 in sub-region B
respectively and wunique discovery of a copper antennae sword from
Qitti konda24 in sub-region B speak of the economc status of a few groups

in society who could own these |luxury goods.

The sinple subsistence level of these early societies neant a linited
anount of agricultural surplus and therefore, during this early period we
do not have evidence of nonunental buildings. Sinple structures were taken
up for construction even by the ruling elite. Neolithic technol ogy
however, developed and proliferated fromthe use of stone to the expanding
use of clay for various constructional purposes. The know edge of wood,
reeds and other such material as rice husk for building sinple habitations

becone icreasingly evident in the archaeol ogical record.

During the Megalithic phase, there was a significant change in the
protohistoric society of early Andhradesa with the introduction of iron.
During this period both donestic and sepul chral buildings emerged and the
use of non-perishable materials like hard stone began to appear.
Agriculture along with donestication of aninmals and hunting fornmed the main

basis of the econony of the people during these tinmes. Agriculture is
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attested to by the discovery of iron sickles, ploughshares, etc. from the

burial sites

The burials provide an exanple of structures which were large in size
and the constructions were nade to meet practical needs. Al of these
structures testify to the ability of powerful individuals or chiefs to

engage skilled people, to own material resources as well as control a large

25
anmount of ordinary |abour. Bruce Trigger is of the opinion that

monumental architecture is an expression, in a public and ordinary manner
of the ability of an authority to control materials, specialised skills and
labour required to create such structures. Major megalithic monuments

could have only been buggt by sone centralised and coordinated society, g;

the kind which, Renfrew has called as a chiefdom society. E.R.Service

has discussed at length that the chiefdonms were particularly distinguished
from tribes by the presence of centres which coordinated economic, socia

and religious activities. That specialisation of crafts grew in the
megal ithic chiefdom society are inplicit in the monuments. In fact they
could only have been erected with an organisation in an integrated society
which had centres that were able to coordinate social, religious a well as
econom ¢ acitivity. This involved pooling of individual skills in large
cooperative endeavours, organisation and deployment of public |abour for
building its monuments and above all, collecting resources to do so.  The
chief in such a society was the seniormost descendant of the tribe's
ancestors or the ancestor's gods. The chief was considered to be in the
best position to influence the latter and thus, he along with the religious
specialists, became the managers of the cult and responsible for its wel

28
being and prosperity. This ritual status according to Shereen Ratnagar

enabled the chief to transcend his imediate kinship/obligation and gave
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himauthority to conmand non-kin |abour as well.

The inportant aspect of the material culture of the negalithic phase
was the intensification in the exploitation of iron deposits. The
negal i thic people generally preferred habitation on hilly sites, near sone
perennial water sources, since stone for building nmegalithic burials was an

absolute necessity. Inportantly, these plateau areas and hilly tracts were
29
also rich in iron ore. The level of iron technology attained by

megalithians can be discussed by the range of tools found 1n their burials
which indicate the use of these for a variety of crafts based on material
requirements. The anount of objects found in this media is fairly large
implying the availability of raw materials. These are particularly
pertaining to agricultural inplenents such as axes, hoes, ploughshares,
coulters and objects of offence like swords, daggers, lanceheads,
arrowheads, tridents and long sulas and apparatus for carpentry and
quarrying work like chisels, crowbars, etc. Scholars like S B Deo opine
that the level of craftsmanship reflected in the nanufacture of nmetal
objects and beads suggests that the negalithic people maintained a

specialist group of artisans who catered to the needs of the conmunity in

respect of basic and |uxury requirements.30 Agriculture was one of the
forms of subsistence in the economy of the society which has been attested
by the existence of sickles, and plough -coulter - in the excavated
naterial . Iron strapped hatchets have been recovered at Pochampad,32

while the prong of a hay fork or ploughing inplement was found in a cairn

33 34
burial at Hashmatpet. The discovery of pulses at Serupalli, rice and
35
pul ses at Veerapuram frommegalithic levels suggests that these people
36 37
were primarily agriculturists. At Ggjjalakond in sub-region B, decayed

124



grains were found in pots frommegalithic burials. The association of
38

irrigational tanks with the negaliths, as has been noticed at Budigepalli

in sub-region A also indicates the possibility of a megalithic culture

having a strong agricultural bias.

The nmegalithic econony and society is also reflected in the recovery
of ornaments in precious netals 1ike gold, silver, copper and bronze
alongwith ivory. Nearly 35 gold beads have been reported from the cairn
XV at Nagarjunakonda39 in sub-region B. Colden bangles and objects have

been recovered from negalithic burials at Janampet and Polichetty

40 41
Cheruvugadda in sub-region B and Kadambapur in sub-region A Al ong
with gold, silver was also recovered in the shape of studs and spacing
42 43
beads from Nagarjunakonda. At Karapakala in sub-region A a bronze

bell with a bone tongue was noticed 1n a pit circle. Copper rings/ hands
44

for tying round the neck of the cattle have been reported from Raigir in
45

sub-region A Recovery of an ivory conmb froma burial at Pochampadu in
sub-region A further speaks of the craft specialisation and economic well-

being of the megalithic society.

The study of the building technology during megalithic has to be
discussed not only in the broader socio-economc context but 1n the
ideological context as well. It has to be stated that the ideological
context cannot be seen as different fromthe fornms of polity and control
mechanism that each society asserted either, through coercive force or,
spiritual conquering. W know a considerable amunt about the negalithic
ideology especially their religious beliefs as this firmy led to the
erection of huge monuments like dol mens, menhirs, etc., for the dead. An

aspect of ancestral worship 1s evident in these different types of burial
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practi ces. Thus in a sense the ground was prepared in the negalithic
period for the rise of institutional religion during the early historical

peri od.

In this connection we felt 1t necessary to have a brief description on
the origins of religious trends in hunman society. These were responsible
for leaving a great |egacy of nonumental building known atleast from the
late phase of protohistoric period, i.e., Period |, corresponding to the
Megalithic phase in Andhradesa. The noted British anthropol ogi st Edward
Burnett Tylor, who has often been called the father of anthropol ogy, has
presented a hypothesis of the evolutionary developrment of religion,
beginning with sinple animsmand belief in spiritual beings and then
proceeding finally to monotheism He has interpreted it as a cognitive
attenpt on the part of prehistoric man to explain the differences between

life and death, sleep and wakefulness and states of unconsciousness and
46 47

normal ity. According to Edward Nor beck, religion is also regarded as
the creation of nman that has arisen by whatever psychol ogical processes,
fromman's experiences of daily life and serves himvarious functions. The
concept of life after death was responsible for the energence of prinitive

religion which is evident through the disposal of the dead right from the

prehistoric tinmes. During the Palaeolithic times dead were buried in
caves. In course of tine the late Neolithic peasants developed their
econony which led themto erect sone tonbs for the dead. During the

megal ithic period, tonbs continued to be built, but on a larger scale by
people inspired by a certain faith. The fornms of these tonbs varied from

sinple pit burials to the erection of Menhirs and Dolmens by cutting
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monolith stones from local quarries to be transported and erected on the
48
burial s.

It has been pointed out by the scholars that in an ethnographic
present, there are parallel instances of the practices of live Megalithism
in India among the ‘Savara’, ‘Gadaba’ and ‘valmiki’ tribes, while they
celebrate their respective mortury funerals like 'Gaur', ‘Kudamala’ and

" Akkara'. In these cerenonies they arrange stone slabs or monolithic

49
menhirs, dolmens and stone circles respectively. The Kurumbas of North

Arcot district erect small dol mens even today. The Chota Nagas construct
little dolmens to cover the pots containing the skulls of their dead

Khasis in Assam and Mundas in Chota Nagapur region are also said to erect
menhirs on their burials.51 It was during the Megalithic period that the
worship, veneration and conmenoration of the dead expanded on large scale.
A wide variety of megalithic menorials indicating forms of religious
behaviour intermingled wth the way of life of the Megalithic folk.
However, these memorials in the shape of different burials known as the
megalithic monuments, not only speak of their belief in after life, but
also suggest the essential commitnent of the megalithic folk involved in
expending of finances, labour and energy required for installations of
monuments in menory of their dead. Wth this overall description on the
pre-state society, econony and ideology of Period | we now turn to discuss
state formation and the nature of society, econony and ideology of Period
[l and assess how the building construction of this period could be related

to these changes

As mentioned in the earliest extant literature of India the Rig Vedic

society was essentially a pastoral one. Leadership 1n this situation
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required the ability to protect not only the herd since cattle were the
chief form of wealth, but also one's clan and to defend its claim to

ownership of cattle and control over the grazing ground. Hence, we have

52
the synonyns of Gopa. Gopati and Janasvya Gopati for the word raia. A

group of clans consituted a Jana and the territory where they settled was
referred to as the Janapada. In the post Vedic tinmes peasants produced
much nore than they needed for their subsistence. This created conditions
for the rise and upkeep of large territorial states called Mahajanapadas.
Once the tribal traits of equality had disappeared conpletely by later
Vedic times, in due course, there energed a social stratification based on

class and Varna. This has been considered as the first pre-requisite for

the rise of State in early India.

53

In the view of Thapar, the basic unit in such a system was the
extended famly based on a three or four generation |ineage controlled by
the eldest male who represented it on both ritual and political occasions.
She focusses on data fromthe Vedic texts to explain that a nuclear unit in
a lineage society was the Kula. the family and a group of such families
made Gama or village which was a large unit than the Kula by snaller than
aVis. > Before the energence of full-fledged Stat5<;, Ganasangha chi ef shi ps

were known in north India as metioned by Panini Once the State had
energed it had an obligation to defend its citizens and its territory,

impying an identification of 1its citizenship over others and a nonopoly
56

over the use of force. For scholars like R S Sharnma, the ancient Indian

state acted as a functional and structural power entity. It is well

understood that State nust be defined as a collection of specialized

agencies and institutions, both formal and non-formal, which help in
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mai ntaining an order of stratification. Stratification has been viewed
as a precondition for the energence of the state since stratified groups
became involved in internal conflicts, resulting in the evolution of a
powerful elite. Thus according to Fried, the State is a conpl ex anal gam of
institutions by neans of which the power of the society is organised on the
basis of superiority in kinship. % The state is also explained as the
product of a particular social condition, whereby society is divided into
opposed social classes which produces a central organisation of political
authority within its mdst. > Magadha in north India witnessed the first

state fornmation with Ajatasatru as its king and Rajagriha the first capital

which was later shifted to Pataliputra.

In north India the breakup of old tribal wunits during the 6th century
B.C. saw the emergence of the first territorial states which led to the
growth of certain places as seats of political authority. Wth the grow ng

compl exity of the admnistrative set-up large nunber of royal officers were

60
appoi nt ed. This process was rather late in the Deccan and south India.

Sudershan Seneviratne views the energence of a stratified society in which
the producer was subordinated by the elite with the rise of the Satavahana
power.61 Prior to this period, witing in the context of Andhra and
Kalinga, he visualises and refers to "Chiefdons" wherein the expansion of
settlements from the highland peripheral areas to deltaic plains show a
transformation from a pastoral-cum-subsistence econony to a oprimarily
agricultural one in the technique of production. %2 The Sangam texts for
south India pertaining to TamilaKam also reveal sinple segnentary tribes
living as decentralised autononous comunities 1n  snall di sper sed

settlenents. It is generally suggested that sinple segnentary tribal

states energe into a |lineage society and these are defined as a corporate
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group of unilinial kin with a fornalized systemof authority.

Seneviratne, further opines that "the process of secondary state
formation in Kalinga and Andhra was an outcome when the autochthonous
forces conbined wth consequences resulting froma period of political

64
subordination to the netropolitan states of Mauryas and the Satavahanas"”.

The process of state formation in Andhra and Kalinga was thus understood by
himto be one of a rapid progress froma ranked society to a stratified one
with the consolidation of the ruling power through their direct access to
surplus production and its distribution. Hs study ains at focussing on
the dynanics of socio-political transfornmation in Andhra and Kalinga in
pre-Satavahana tines and visualises this as a congenial background for the
devel opment of early state characterized by the profusion of iron-age

settlements, denographic expansion, social groups representing new and

65
conpl ex subsistence patterns and the rise of the el enents of [eadership.

The period between the third century B.C to the third century A D is
inportant for the study of the processes that led to the transformation of
the pre-state situation to that of early state in Andhradesa. Mauryan

intrusion into the Deccan during the 3rd century B.C is well docurented

66
giving a spatial dinension to the extent of the Mauryan influence. The

Second, Fifth and Eghth rock edicts of Asoka refer to the tribal people of

the Deccan. A Rock edict at Eerragudi in Kurnool and a ninor rock edict at

67
Rajulamandagiri attest to Asokan rule in Andhradesa. The black and red
ware found at Amaravati is said to have graffiti marks simlar to the
68
Asokan Brahmi. The small Brahmi inscription found at Mlekonda in

Prakasam district, according to I.K.Sarma, also suggests the Mauryan
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i nfl uence. Besi des, Mauryan punchmarked coins from Amaravati,

Peddabankur and Kondapur reveal that Mauryan influence had been widely felt

in the area.

Mahar at hi  coins have been reported from Veerapuram suggesting that the
70
Maharathis mght have been prominent here since the Mauryan rule.

According to the excavators of Veerapuram "the stratigraphic sequence of

Maharathi  coinage of Veerapuram over the Mauryan level suggests the

71
i ndependence of the Mharathis for the first time after Asoka". The
Kondapur coins of the Mhisha dynasty attest to the evidence of the |ocal
72
rulers with Swasthika marks and who had Mahasenapathi titles. It can be

suggested that Mauryan political authority had co-existed with the snall
independently insulated localities in the Deccan. In the opinion of

I.K.Sarma, "Andhras, |ike the Rathikas and Bhojakas forned an integral part

of the Asokan enpire and had subordinate status. Smal |l i ndependent

principalities nust have cropped up after the downfall of the Muryan
73

enpire and the notable anong themwere the Satavahanas". After the

downfall of the Mauryas, no kings with dynastic appelation or an extent of

territorial authority like the Mauryas are known from Andhradesa for nore
than two centuries. s One KubTrakaraja occurs on a relic casket found at
Bhatti prol u. * One Raja Asoka of the first century B.C. occurs in a record
found at Salihundam.76 One Somakaraja occurs in an inscription recently
discovered on a hillock in the outskirts of Vaddamanu near Anaravati " in
2nd century B.C. characters. One Alra Manasada in the Velpuru epi graph78

and Aira Sirisakasada on some coins preserved in the Araravati nuseum are
sone nore exanpl es which nention chiefs who exercised political authority
in the Krishna valley during the pre-Satavahana period. One Sirisada, the

Lord of the territory of Kalinga and Mahisaka, possessing the title
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Mahaneghavahana, occurs in the pillar records found at Guntupalli datable
79
to the 1st century B.C

In the Tel angana part of Andhradesa some coins issued by Kings such as
Gobhadha, Samagopa, Kanvaya and Narana have been discovered in the

Karimagar district and these have been ascribed to the pre-Satavdhana
80 81

peri od. According to B.D.Chattopadhayaya, these kings ruled sone
Janapada like localities and he further observes that a kind of proto-state
formation existed before the rise of a Pan-Deccan enpire of t he
Sat avahanas. In the opinion of P.V.P.Sastry in pre-Satavahana times there

existed only a kind of Ganaraiva under the nane Andhras or Andhrajativas. a

82
termapplied to an ethnic people and also to a political unit. It can be

said that anong the snall kingdons that had cropped up notable were the
Sat avahanas, the earliest indigenous regional rulers of the Deccan who
established an enpire ruled fromabout the 1st century B.C to the 3rd
cnetury A D The political rise of the Satavahanas as a royal house has
been taken to be the first manifestaton of the traits of «civilization
though the pre-Mauryan cultural and naterial traits continued along in

83
ar chaeol ogi cal terms. In the light of the above discussion the growh in

the political authority of this dynasty can be highlighted keeping in mind

the various sub-regions which we have delineated for Andhradesa.

The Satavahanas established their control first over the central and
84
western Deccan and this then gradually spread to Krishna-Godavari valley.

Here it nust be stated that though their origin is shrouded in uncertainty,
recent archaeol ogi cal evidence tends to suggest that the early Satavahana

chiefs belonged to the Kotilingala region. These kings began to weild
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superior authority as is indicated by the high sounding titles, they began
to acquire. Pai than and Dhanyakataka were their earlier and later capital
cities respectively. Early defence buildings and fortifications of the
period have been noticed at Kotilingala and Dhulikatta in sub-region A at
Dharanikota in sub-region C and at Satanikota in sub-region D and this
gives credence to the fact that the Satavahanas attached great imporatance
to mlitary control in order to domnate the destinies of various
comunities in Andhra for nmore than three centuries. By the 3rd century
A D the fall of the Satavahanas from political power resulted in the
di smenbernent of the enpire into a nunber of snaller principalities
occupi ed by several so-called feudatories. Among the main successors of
the Satavahanas were the |kshvakus who, under the |eadership of Chantamula
I (220-240 A.D.), exercised authority over the fertile area around the
Krishna valley in the present day Quntur, Nalgonda, Krishna and some parts

of Prakasam districts. There were in all, four menbers in the dynasty who

ruled for 75 years with Vijayapuri as their capital. The excavations at

85
Nagar j unakonda have revealed that the city was surrounded by a ranpart

wall and had a nmoat with pal aces, bathing ghats, houses, roads, soakpits
and water channels inside. In an over view of the transition from pre-
state to state society in Andhradesa 1t can be said that sub-region A
witnessed the rise of pre-Satavahana kings under the dynastic names of
Mahisha as attested by the Kondapur and Peddabankur coins; sub-region B
witnessed the rule of minor dynasties like Raja Somaka and Sirisada as
nentioned in the epigraphs of Vaddamanu and Velpuru; sub-region C was under
the petty chiefs like Raja KubTraka, Asoka and al so under Mahaneghavahana,
the Lord of Kalinga and Mahi saka dynasty as recorded 1n the Bhattiprolu,
Salihundam and Guntupalli inscriptions. Prior to their rule and sonetines

contenparaneous to it some parts of all sub-regions were under the
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influence of the Mauryas. Later Satavahana rule had co-existed with the
rule of mnor chiefs in sone sub-regions and this was followed by Ikshvakus

gai ning supramacy in sub-region B after the decline of the Satavahanas.

It can be clearly explained that Period Il was represented by a well-
stratified society which was a fullfledged state society with a sound
economic basis and which could support significant religious institutions

of the time like those of Buddhism Witing wthin the Mrxist
86
net hodol ogi cal franework, K Satyanarayana says that agriculture was the

nmai n occupation during the Satavahana period and irrigation facilities were

provided to pronmote agriculture. He also adds that trade guilds played an
87
inportant part in the life of the comunity. Qoups like the Gahapatis

and Kutumbikas which are nentioned in the inscriptions are largely seen to
88
have derived their wealth fromagricultural acitivities. At the sane

time, the fourfold division of the society based on varna seens to have

been propagated by the Satavahana rulers. Further, the Brahm ns occupied a
89
pl ace of promnence in the society.

Technol ogi cal and econom c changes were significant during this period
and evolved in stages to reflect the increasing prosperity of early
historic society. This can best provide the broad chronol ogi cal paraneters
within which nonunental buildings in particular were constructed since
these required large amounts of financial and material support. The
gradual change in the economc and social conditions of Period | in
Andhradesa, had an inpact in noulding the econony and social structure of

90

period I1. Agriculture was the main stay of the econony and it has been

argued that the state took interest in the extension of agriculture and in
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imporving the irrigation facilities. It was iron technology that

provi ded the necessary tools for cultivation of crops, trade and comrerce,
arts and crafts, mning and netall urgy.92 The exi stence of an expanded
agrarian econony was clearly visible in the proliferation of early historic
settlenents with evidence of noney circulation and craft production and an
organi sed local nerchant group. % Many early historic settlements were of
the village type being located along the alluvial banks of the nmajor
rivers. The agricultural surplus as well as technol ogical devel oprents
gave inpetus to the rise of urban centres in the period which resulted in
the growth of systematic building acitivity of all kind. The early

historic settlements in Andhradesa survived from about the 3rd century B.C

to 3rd century A D

Further, with an increased agricultural surplus and specialised craft
production there were trade contacts within the sub-continent as also with
foreign countries. These settlements were well-connected by inland and
coastal trade routes. A significant trade route from Ter went southwards
to the Hyderabad-Medak region via Akkanpally in Nalgonda distrct where a
large hoard of Ronan coins of the 1st century A D. has been found. The
sane route was also said to have continued via Nagarjunakonda, Goli,

Rentala, Kesanapalli and Amaravati all on the southern bank of the river

94
Krishna, to reach the sea-coast. Trade and urban centres were connected

to a systemof navigation at port towns for ships to land and facilitate

communi cati ons. At Dharani kota we have the evidence of an inland port

where a navigational channel connected to the river Krishna is datable to

between 400-100 B.C and this strongly suggests a brisk trade in early
95

Andhr adesa. Qccurrence of quite a good nunber of Ronan coins associated

with indigenous coinage at Amaravati, Peddabankur, Dhulikatta, Gnantasal a,
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Veerapuram, Thotlakonda and Bavikonda, is a clear testimony to naritine
trade contacts with western countries during the early historic period in
Endhrades’a.96 It can be said that trade transactions gained an ascendancy
under the Satavahanas as the potential of the Mediterranian narket came to
be fully realised. o Thus Period Il was marked by an agrarian expansion,
with considerable surplus production and craft specialisation, growh of
trade and noney circulation. Al this had an inpact on the nature of the

settlenents which becanme increasingly urban in character with a sound

econoni ¢ backgr ound.

Regarding the ideology of the period, the rulers and admnistrators
had an interest in Brahmani sm and Bhagavathism, though Buddhism clearly
flourished during this period. The Naneghat inscription of Naganika gives

a long list of Vedic sacrifices performed by her husband Satakarni | in the

98
2nd century B.C It has been suggested that the early Satavahanas were

devoted to Saivism. This is deduced on the basis of the Siva Lingas found
at Gudimallam and Amaravati.99 Besides, early Saivite brick tenples have
been noticed in the Krishna-Tungabhadra valley datable to the 1st-2nd
centuries A D At Nagarjunakonda, Saivite tenples have been unearthed
during the course of excavations datable to the 3rd century A D. 100 The
Ast abhuj a Narayana tenpl e at Nagarjunakonda al so indicates that Vaishnavism
was favoured during the period. However, nore inportantly Buddhist
establishments flourished during this period and can be seen at Anaravati,
Bhattiprolu, Dhulikatta, Chandavaram, Thotl akonda and Bavi konda. Buddhi sm

continued to be a popular religion till the 3rd century A D. A good nunber

of stupas. viharas and other nonastic establishments have been unearthed at

101
Nagar j unakonda.
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The growth and spread of Buddhi st ideology has been seen as the result
of the changes that took place in the soci o-economc spheres during Period
. In this connection, Mx \Wber has argued that "Buddhism presents
itself as a product of the tine of urban devel opment or urban kingship and

102
the city nobles". The religious establishments could not have been

raised, reared up and naintai ned without the active patronage or support of
the Gahaoat15.103 Period Il represents an increase in the nunber of
settlenments both on the coast and on the pl ateau. 1ot The protiferation of
the Buddhist nonastic establishments along with a growth of urban centres
was a very inportant feature of this period which was directly related to
the econony of the period. The kings extended their patronage to the
Buddhi st establishments for the consolidation of sever al econom ¢
activities. Sites like Amaravati, Bhattiprolu and CGhantasala were thus
patronized as nmentioned in the inscriptions available from these sites.
This shows that the Satavahanas tried to retain their econonic hold on
these places and effectively used their patronage of both Buddhist and
Brahmanical religious ideologies to buttress their power over different
sub-regions of the Deccan. A large cross section of society also actively
indulged in gift making activities to the Buddhist establishments and this
indicates that, along with the royal patronage, Buddhism particularly
enj oyed popul ar patronage.
105

According to Amita Ray, i nproved communication routes, nining
operations, noney econony, establishment of a Provincial seat of
admnistration and introduction of Buddhism all these together nust have

created a social situation which provided a good base for the growh of

urban centres. It is further suggested that the services of the artisan and
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the nerchant comunities to Buddhismwas nore inportant than those of the
106
royal patrons. Mbst of the epigraphs from Amaravati record the gifts by
107 108 109
mer chant s, arti sans besi des Upasakas and Upasi kas. Many of the

Buddhi st sites occupied a nmajor part of southeastern Deccan called by
110
Subbarao as an 'area of nuclear attraction' constituting the deltas of

Krishna and Godavari rivers and the fertile coastal belt.

W next take a look at different aspects of Buddhismand its spread in

early historic Andhradesa and also on the origins of the stupa and vihara

structures in India. According to the early Buddhist tradition, Buddhism

entered Andhradesa during the life tinme of Lord Buddha itself. A later

111
Buddhi st text, the Kathavatthu, deals with the Andhras who played a

promnent role in the third Buddhist Council. In addition to literature,
sonme  archaeol ogical sources also provide information regarding the

popul arity of Buddhismduring the 4th-3rd centuries B.C. in Andhardesa.

112
Recent digs at the Mahastupa at Anaravati have yielded Northern) Bl ack
Polished ware datable to the 4th century B.C. D scovery of a fragmentary
113
pillar inscription of Asoka at Anaravati along with a few upright

pillars of the granite railing with Mauryan polish attest that an early

Buddhi st stupa here nay have been built by Asoka Maurya. The eighth rock

edict of Asoka further mentions that the Andhras were within the Raiva
114
Vishaya of the Mauryas and fol | owing the Dhamma.

Andhradesa, however, significantly becane the home of different
Buddhi st schools and sects and they devel oped their own set of religious
practices. Al the sects nore or less agree in believing that one nay

attain merit by erecting, decorating and worshi pping the chaitvas or stupas




and hence the building of stupas and vi haras gained nonentum right fromthe

4th century B.C. in Andhradesa. This ideological intent was perhaps also
responsible for the active participation of different strata in the society
in raising Buddhist monunents. This cane to be indicated in a plethora of
evi dence. The Buddhist buildings constructed during this period were

mai nly stupas. chaityas. viharas. podhis and silamantapas.

The conceptual essence behind the origin of building the stupa in the

Buddhist religion is inportant to enphasize. The word stupa neans ‘to
115
praise', 'to worship' or 'to heap', in funerary association and was thus

primarily a nound containing ashes and charred renmains of the dead. Sone

of the Buddhist texts nention the erection of a stupa over fire enbers
116 117
known as Angara Sthupa. In the Su.iatha Jat aka. there is a reference

to the erection of a Mattika-Sthupa enshrining the relics of Sujatha's

grand father. Stupa was also related to the ritualistic and conmenorative
118
aspects of social life. The Stupavadana describes the conmenorative

aspect of stupa. W have earliest epigraphical reference to a stupa from
119
the Asokan pillar edict of N galisagar whi ch mentions the reconstruction

of a stupa. The Buddha hinsel f approved the construction of Stupas on his
corporeal remains. As an answer to a question, the Buddha replied "Ananda,

that his remains should receive the honours of a wuniversal nonarch by

120
stupas being erected over themat crossing of four major highways".

According to Buddha four kinds of men were worthy of a Stupa. a Tathagata,

121
a Pratyeka Buddha, a disciple of Tathagata and a Universal nonarch. It

is intersting to note that the practice of raising stupas at burial places

122
has also been nentioned in Satapatha Brahmana dated to around 800-700
123
B.C W get references to stupas in the Aswalayana Grhvya Sutra and
_ . 124 125
subsequent literature like the Arthasastra and the  Manusmrti
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V.V.Krishna Sastry is of the opinion that the concept of a Buddhist
stupa mght have originated fromthe Aryan twin funerary practices of
burning and burying the dead. K Krishna Murthy is further of the opinion

that the stupas were orginally known to the Brahmanical faith and this idea

was  subsequently appropriated by the Buddhists with all their

127
appendages.

128
According to Debala Mtra the Buddhist stupas can be classified

into four categories viz., SarTraka. Paribhogi ka. Uddesika and Votive ones.

SarTraka stupas signify those erected over the corporeal relics of the

Buddha and his disciples. The Paribhogi ka stupas were built over the

objects wused by the Buddha. The Uddesika was commenorative of Buddha's
life including the places of his birth, previous births and associated with
his visits. Votive stupas were small 1n size and were erected at sacred

pl aces of the Buddhists by pious pilgrins to attain religious merit.

Like the stupa. the vihara. a place of residence of the Buddhi st nonks

nust also be seen prinarily as a religious structure built by the affluent

who financially supported the Buddhist sangha. Vihara structures occupied

a promnent place in Buddhist settlenents as residential areas with all the
buil ding appendages required for a healthy habitation. |In the beginning,
it is said in Buddhist texts that the nonks stayed here and there in the
forest, at the root of trees, on the hill side, in glens, on nountains, in
cemetary areas, in the open air and on heaps of straw 129 O the request
of the nonks, the Buddha allowed themto spend the entire rainy season

known as Varshavasa at one place. This gradually led the nonks to have

permanent habitations such as rock-cut and brick built dwellings called the
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viharas. A place where several viharas were clustered together was called
130
a Sanaharama. During the life time of the Buddha itself since the

Buddha was regarded as a teacher of Dharma. his followers began to invite

himto their places for his discourses and accordingly, they had to provide

sonme arrangerments for his stay in the gardens known as aramas. Bimbisara,

the king of Magadha was the first to offer a garden Veluvana for the stay

131
of the Buddha. Ananda Pindada, a merchant invited the Buddha, to
Sravasthi and on his request the people built sone rest houses for the stay
132
of the master and his disciples on the way to Sravasthi. Ananda

Pindada also built dwelling roons provided with fireplaces along with a
133
gandhakuti intended for Buddha's stay in the Jetavana. A setti of

Raj agri ha happended to see sone bhikkus coming hither and thither from the
woods and he took pity on themand offered to build dwellings for them but
the bhi kkus refused saying that the Buddha did not agree with this. O the

request of the bhi kkus the Buddha accepted the building of sixty dwelling

134
places at Rajagriha for use of the sangha of the four directions. Then

Buddha delivered a discourse, allowing themfive kinds of abodes, viz.,
135
vihara. addayoga. prasada. hammiva and guha as Varshavasa retreats.

Building constructions of monurents in Period |1 were therefore,
substantially determned by the support, the followers of Buddhism gave to
them The urban environnent of the period fostered trade and commerce and
this neant that the merchant community was quite prosperous. These groups

were also ardent supporters of Buddhism

Period 11l in Andhradesa was distinguished by the formation of new
regional kingdons called ‘segmentary’ by sone scholars and 'feudal' by

ot hers. But the majority of scholars continue to characterize these as
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centralized enpires. These were those of the Brihatpalayanas, Salankdyanas
and Anandagotrins Vishnukundins, and other smaller ‘'chiefs' ruling in
various localities of early nedieval Andhradesa. During the second stage
of period |11, beginning around the 7th century A D., there was the rise of
regional kingdons in the Deccan as a whole such as those of the Wstern
Chal ukyas, the Eastern Gangas, and the Rastrakutas who ruled over certain

areas of nedieval Andhra as well.

136
The Ananda CGotrins ruled over the Quntur region. The Sal ankayanas

ruled over the Vengi region around the 4th-5th centuries A D. Recent
ar chaeol ogi cal operations have reveal ed the existence of an earthen ranpart
at Pedavegi . o The Vi shnukundins rose to power in the 5th century A D.
Based on the provenance of their records, their authority may be said to
have extended upto Kalinga in the north, the Quntur district was the

sourthern limt of their power and besides the coastal districts a najor

part of Telangana forned their ki ngdom

The next inportant epoch in political history of Andhradesa begins
with the Chalukyas of Badami who ruled from about the 6th to the 8th
century A'D. Their activity in Andhradesa was confined to its western part
known as Chalukya vishaya, 1 i.e., the present day Rayalaseema region
conprising Anantapur, Kurnool, Quddapah districts and the Mahaboobnagar
district of Telangana as evidenced by the location of their inscriptions.

Pul akesin |1 (610-642 A D.) was the first ruler who brought this region

under the sway of the Chal ukyas.

Pul akesin Il after his conquest of the eastern Deccan, appointed his
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younger brother Kubja Vishnuvardhana as his Viceroy. He becane the founder
menber of a seperate line of the dynasty that broke away from the main
dynasty and cane to be known as the eastern Chal ukyas of Vengi. They rul ed
the entire coastal tract of Andhradesa from 624 A D to 1026 A D Thei r
ki ngdom conprised the area between the Mahendra nountains in Kalinga and
the Maneru river in the present day Nellore district and its western

boundary ran along the eastern ghats.

The Rastrakutas of Malkhed, the sucessors of the Chalukyas of Badami
continued to rule over the present day Rayal aseena and Telangana regions
with their feudatories, viz., the Venul avada and Midugonda branches of the
Chal ukyas. The early Medieval period has been considered as one of
transition, wth fundamental changes having occurred in the social,
economc, political and ideological spheres and these marked a significant
turn in the change from an ancient econony. 139 These  structural
transformations which have often been terned 'feudal' in character have
been considered as an outcome of the systemof land grants which had
prevailed alnost all over the Indian sub-continent during the period.

140

According to Kulke the process of the territorially segmented
devel opnent had entered its formative phase with the fifth century AQ
when donations of villages to brahmns becane frequent and this is
applicable to a simlar tendency which began in Andhradesa al so. Thi s
phenonenon was fully developed during 7th century A D. when the
inscriptions bear evidence of a steadily increasing nunber of these
principalities. From this period onwards, the kings of the |oosely
structured regional kingdons, in the absence of a centralised bureaucracy,

tried with their traditional patrinonial power, to counter balance the
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feudal forces by ritual means achi eved through royal patronage of places of

pi I gri mages, encour agi ng large scale settlements of Br ahm ns and
141
construction of new tenples. Tenples were built for i ncreasi ng
142

religious nerit of the persons responsible for construction.
143

Kulke al so holds that the early medieval Hndu Kingdons tried to
integrate the locally powerful groups through the adoption of the religious
cults of various indigenous tribes which enabled the nedieval state systens
to survive with an expansive social and ideol ogical base. The agraharas
being the nucleus of agricultural expansion had a tremendous soci o-econom c
inpact by bringing the aborginals of the neighbouring forests of hill
tracts into closer contact with centres of civilised life and gradually
absorbing theminto the different strata of the society. In the context of

medi eval Andhradesa this has been el aborately discussed by B.S.L.Hanumantha

144
Rao. Though there was a relative decline in trade and industry during

the period 4th century A D. to 6th century A D., which coincided with the
issue of land grants to brahmins and resulted in the expansion of the

agrarian base. An expansion in agriculture led to an increase in rural

145
settl enments and there were a concomitant decline in different types of

urban centres between 500-1000 A D.

It has been systematically researched on the basis of archaeol ogi cal
sources that nost of the early historic towns which began to disintegrate

from the close of the 3rd century A.D., finally disappeared towards the

146
close of the 5th century A D I'n Andhradesa, desertion of towns is said

to have taken place at several sites such as Kotilingala, Dhulikatta,

Peddabankur ~and Polakonda in sub-region A  Veerapuram, Yeleswaram,
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Nagarj unakonda in sub-region B, Dharanikota and Kesarapalli in sub-region
C and Satanikota and Nandalur in sub-region D In early Andhradesa,
therefore, urban occupation of the early historic period lasted upto the
3rd-4th centuries A D. only. The nature of decline was sinlar and all the
sites have revealed a lack of ordinary habitations and public wutility
buildings after this date. The probable causes for the decay, decline and
desertion of towns and narket centres has been el aborately discussed by
R S. Shar na. As the nain proponent of the urban decay theory for this
period, he holds that the fall of stable enpires, decline of long distance

trade, foreign invasions, the kali crisis of social upheaval and w despread

unrest caused the decay and desertions of towns during the 3rd-6th

147
centuries AD.

Sore attenpts have been made for understanding the process of urban
gronth and the nature of urbanisation during the early nedieval period as
well for wvarious regions of India in general, and for south India in
particul ar. In the absence of significant archaeol ogical sources for the

study of urban decay and revival of urban centres during the early nedieval

148
and nedieval periods, B.D Chattopadhyaya suggests epigraphy as a

probabl e source to undersand the nature of early nedieval settlenents which
enmerge as urban in character. He enphasizes however, that these are
different from urban centres149 of the early historical tinmes since this
period is marked by an absence of structural remains and indigenous

150
currency in large parts of south India.

In contrast to Chattopadhyaya’s view, for the sane period, but in the
context of western India and based on numsmatic data, K.M.Shrimali

expl ains that the cash nexus under the Silaharas was marked by linited use
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of noney despite the revival of trade, spurt in agricultural activities,
growi ng tendency of urbanisation and multiplication of exchange centres in
western India between the 9th and 13th centuries A D o Simlar studies
have been nade to understand the nature of urban growth in the early
nedieval period for other regions of |ndia. For exanple, V.K Thakur's
study152 for the eastern part of India shows that urban centres in this
period were only centres of political and religious consunption wthout any
organic links wth the agrarian hinterland. Like Shrimali and Thakur,

R.N.Nandi also works within the Marxist framework and in broad ternms,

agrees with R.S.Sharma’s hypothesis of a decline in urban centres between
153
the 3rd and 9th centuries AD. In fact his study shows how there was a

mgration away fromtowns in this period and therefore, new nethods of
ritual patron-client relations had to emerge in the early nedieval period

which gradually came to revolve around a tenple centre. However, unlike
154
Shrimali  and Thakur, his study on Karnataka argues that because of

agrarian expansion from roughly around the 6th century A D. due to the land
grant econony, there was a gradual inprovement in irrigation techniques and
know edge of crops and this naturally created an increase in agricultural
sur pl us. This in turn is said to have led to a re-energence of narket

econony and towns in early medieval Karnataka after the 10th century

155
A D

156
Simlarly, for Tam!| Nadu, Champakalakshmi’s writings show that
there was a pattern of urban growh from Pallava-~Pandya to Chola tines in
early medieval south India but this urbanisation in her opinion was
necessarily different from the early historic urbanisation. She does

concede that the latter declines because of the decrease in overseas
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trade. It must however, be stated that no conprehensive work has been

done with reference to the decay and growth of towns in Andhrades'a for the
early nedi eval period which covers aspects of analysis that are related to
the growth of rural settlements and the particular nature of the land grant
econony of the period. Increase in tenple centred narket tows and
especially after the 10th century, the revival of trade and currency along
with energence of cities in medieval Andhradesa can be suggested on the
basis of T.Venkateswara Rao's premilinary study which deals wth sone

aspects of village assenblies, medieval narket centres and other such

158
i nf ormation.

In the transition fromthe ancient to the early nmedieval period
therefore, scholars generally agree that there was a decline of early
historic urban centres. However, there is a difference of opinion on what
caused this decline. Wile the above cited Marxist scholars view it in
terns of primarily econonic forces like decline in trade, etc., there is an
approach that looks at nore specific internal reasons for this abandonnent
of towns and urban spaces. At a general level, one of the earliest
scholars who wote about this was K.A.Nilakanta Sastry who suggested that
the burning down of villages wth their standing crops and the

indiscrimnate slaughter of households including that of the Brahnins was a

159
recurring feature of feudal warfare during the early nedieval tines.

The Brhatsamhita. a sixth century A D. text, has also enunerated drought,
scarcity, invasions and shifts in river courses as the reasons for
desertion and destruction of towns in the early nedieval period. 100 The
accounts of the foreign travellers further attest to the desertion of

t owns. The Chinese traveller, Heun-Tsang had reported that he could not

approach the nonasteries at Dhanyakataka because these nonasteries had
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already been deserted by this tinme. In excavating one of the fanous

towns of early historic Andhra, Yazdani attributed the decline of Buddhist
162

religion as powerful reason for the desertion of the site of Kondapur.

Many of the above reasons are in fact, interconnected. For instance,
decline in trade meant that the merchant groups that patronised and
supported Buddhism financially were adversely affected and therefore, the
religion could not thrive as it had done earlier. Fromour point of view
this had serious inplications for funding building constructions on a large

scal e which was now not avail abl e.

R N Nandi  suggests that the burning of towns by the invading Kings
coul d have been another cause for the decay of prosperous urban centres. 108
The destruction of towns in his opinion would mean conpl ete snapping of the
admnistrative links between the town and the country. He further
el aborates that earlier priests had depended on towns for their dana and
were patronised by urban elites. As a result of these changes they now had

to turn to a new rural elite for the same patronage. This was linked to

their being given remuneration in land by kings of all early nedieval

164
dynasti es.

The desertion resulted in the nigration of artisans and urban elites

to snmall village settlements during the period. The early nedieval
165

Aanipurana says that even a group of five famlies and the headnan

could constitute a village. T. Venkateswara Rao, in his survey of

Andhradesa gives information on four kinds of villages, viz., Racha Ullu,

Nayamkara. Brahmadeva and Devadeva villages and these villages were

166
grouped and organi sed into Nadus. To deternmine the nature and types of
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settlenents in early nedieval period, when archaeol ogical data is absent,
167
B. D. Chat t opadhyaya proposes a nethod which is dependant on the

contenporary perceptions contained in the inscriptions. In  these
inscriptions references to villages and other settlenents are nmade in the
context of land grants. He also says that the use of the terns grama. on
the one hand, and pura and naqara on the other, in the epigraphs denote two
kinds of settlenents, viz.

, rural and urban. A sinilar attenpt in

identifying the types of settlements in early nedieval Andhradesa based on

168
Vishnukundins records is made by J.Krishna Prasad Babu. According to

his study alnost all the Vishnukundin records nmention grana and village

169
settlenments, whereas very few refer to the pura and nagara settlenents.

The period between the 5th and 9th centuries A D in Andhradesa

witnessed the expansion of large scale agricultural operations which forned

170
the basis for the growth of tenple towns in the succeeding centuries.

However, some scholars suggest that during the early medieval period it is
the tenple that energed as a legitimator of political power and an
instrunent of peasant subordination and surplus accumul ation. o Many
scholars have discussed the growh of tenple centred settlenents that
sprang up particularly around agrahara or brahmadeva grants and in due

172
course becanme  market t owns. In her study on Tanil Nadu,

Chanpakal akshnm  explains how the tenple as the institutional base for

socio-economic and political integration, assumes great significance from
173
the period the 7th to 10th century A D She further says that the

tenples as sacred pilgrimage centres receiving nmoney endowrents which Ied
174
to the trade and urban devel opnent in the subsequent period.

Fromthe 7th century A D. onwards in Andhradesa too sonme tenple towns
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becanme inportant religious and pilgrinage centres. Around them evolved
huge urban conpl exes and subsequently other settlements also rose around
t hem During the early medieval period, a few of the decaying towns were

transforned into TTrthakshetras or holy centres situated on sacred river

175 176
banks where inportant rituals had to be perforned. In the Visnusmrti
it is nmentioned that performng Sraddha ritual and dana at these centres
177
was neritorious. The early Puranas also agree with this view In
178 179
Andhr adesa, Srisailam known as  Sriparvata, Al anpur and
180
Tripurantakam , were the famous TTrthakshetras during the early nedieval
peri od. sone nore holy places of I|ocal importance included were the
181
Pancharamas. Chebrolu, Pithapuram and Vijayawada. Mbst of these centres

grew up as narket centres with urban settlenents.

Between the 4th-5th centuries A D. Buddhismlost its ground and becane
practically extinct in Andhradesa by the end of the Vishnukundin period.
Mst of the rulers started donation of land and aaraharas to Brahmns.

Many agriculturists who were engaged in tilling the land of these gifted
182
lands becane loyal to the Brahmanical religion. The process of the

accul turation of local tribal cults into the main stream of Brahmanism was
a conplicated process and took a considerable time to manifest itself in
183
various forns of sectarian worship in nedieval Andhradesa. éaivism was
the predonminant system of belief during this period and many Saivite
- 184 185
tenples were built all over Andhrade8a during the peri od. V. K Thakur
points that the tenple building activity was aided by the energence of
certain religious beliefs and this, in a way, tended to provide the very

i deol ogi cal sustenance to the feudal systemitself. The Pasupatas were the

earliest of the Saivite sects in Andhradesa and were popular during the
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7th-8th centuries A D and fromthe 9th centuries A D onwards the
186
Pasupatas were replaced by the Kalamukhas.

The Anandagotrins followed Saivism and constructed an apsidal tenple
187
at Chejarla. The Sal ankayanas clained that they were the devotees of

Chitrarathaswamy, i.e., Surya and constructed a Chitrarathaswamy tenple at
Vengi pur a. Recent archaeol ogi cal operations here have also revealed the

188
exi stence of a Buddhist Stupa at Vengi pura. The Vi shnukundins were

called Parama MaheSvaras but they patronised Buddhism too. Govi nda
189
varma enbellished all the quarters of his kingdom by constructing

tenpl es, stupas. nonasteries, halls, drinking houses, ponds, wells and

gar dens. Madhava Varman || patronised the Brahnanical or der and
190

const ruct ed several tenples. The archaeol ogi cal excavations  at

Keesaragutta have brought to light a good nunber of brick tenples, palace,

residenti al bui | di ngs surrounded by a huge fortification of the
191
Vi shnukundi n  peri od. Somre schol ars believe that the rock-cut caves at
192
Vijayawada were excavated by the Vishnukundins. Buddhi sm di sappear ed

fromthis period as Brahmanical religion gained nomentum and flourished on

a large scale henceforth.

The early Chalukyan rulers favoured Vaishnavism until the tine of
Vikaramaditya, though they were tolerant to Saivismand Jainism as well.
The Pasupata cult of Saivismwas dominant in this aspect. Al the nine
Nava Brahma tenples at A anpur are dedicated to Siva. Sakta and Harihara
cults also received due attention during the period. Tenples in the
Rastrakuta style were constructed during this period as seen at Kudali

193

Sangamesvaram, Kadamara Kal uva, Mahanandi, Panyam and Sat yavol u.

Tenpl es constructed in Kadambanagara style, i.e., in stepped pyram dal
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order of the period are also located at Panchaiingala, Maramunagala,

Somasila, etc. The Rashtrakuta tenples in Andhradesa are seen at Al anpur,
194

Tandrapadu, Sanganeswaram Mallesvaram, Miyapur and Veldurti. In these

tenples the proliferation of subsidiary shrines indicates the incorporation

of lesser deities at the local |evel.

In political terns, Period IV witnessed the rule of the Chalukyas of
Kalyani, the Eastern Gangas, the Chalukya-Cholas and the Kakatiyas of
War angal . The Kakatiyas were a major nedieval power in Andhradesa who
ruled over it fromthe mddle of the 11th century to the first quarter of
the 14th century A D. Beginning as the Commanders of the Rastrakitas in

the Koravi region, they slowy rose to inperial position, wunder the
195 196

Chal ukyas of Kal yana. The Kakatiya governnent was a nonarchy.

C V.Ramachandra Rao analyzes the Kakatiya state to describe it as a
netropolitan state which maintained relationships bet ween central,
internediate and peripheral zones. He also argues that this netropolitan

state naintained segnentary units of power within the internmediate and

197
peripheral zones. M Krishna Kunari, following the nmethodol ogical

framework of German scholars |ike Kulke, opines that with the devel opnent
of popular Bhakti cult and increase in nunber of tenple festivals which
blend the religious ideologies of the elite with those of the masses, the
tenples becane the centres of continuous integration of territories was
operated during the nmedieval period in anhradesfa.198

Between the 10th and 11th centuries A.D., the Brahmanical tenple
energed as a landlord on a large scale. This phenonenon went hand in hand

with the spread of the bhakti cult and the tenples supported by local bases
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199
of power became centres of this devotional ideol ogy. Besi des the royal
menbers, the lesser Chiefs also made grants nostly to the tenples. By
providing patronage to such institutions, the state system could
effectively establish its hold over society. Thus "the contributive
potential of the tenple in the legitinmsation of a political power based on
social differentiation is clearly discernible with active participation of
the agencies of political power with the creation and promotion of a
200

network of tenple centred nonastic groups".

Besi des, urban activity also began to be centred around the
Brahmanical tenples which became the main focus of the commercial
activities for the cluster of villages around it.201 Politically and
econonical ly highly devel oped nuclear areas yielded sufficient surplus crop

202
for the establishment and the maintenance of a sub-regional power.

Apart from Kulke, several other scholars have tried to characterize
nedieval Indian polity. Nuclear areas of sub-regional power as conceived
by Burton Stei n203 in south Indian context, has been applied to the
Kakatiyas of Andhradesa since they superinposed their inperial power on
various snall kingdoms of the Malyala, Viriyala, the Kondapadumati, the
Kanduru Chol as, the Cherakus, the Chal ukyas of Vemulavada and the Tel ugu
€hodas of Nellore. In this context, a regional kingdom based on an

amal gamation of the already highly devel oped nuclear areas with their own

cultural and socio~political loyalties was described by Burton Stein as a

204 205
‘multicentered system of power'. Kul ke agrees that the nuclear

areas were regarded as an integral part of a continuous process of

political devel oprent.
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206
James Heitzman sees a rapid decrease in the penetration of all

aspects of royal influences with an increasing distance fromthe centre of
the polity in nmedieval south India. This is based on his study of state
formation in south India with special reference to the Cholas. He further
explains that south India during this period was dotted with the |andscape

of fertile agricultural zones that encouraged ritual nmanifestations of

207
aut hority. Studying ritual polity and econony in nedieval south India,

Heitzman argues that by donating to learned brahnins or to tenples, the

donors protected dharma. in the nanner of a king and thus Ilegitimately
208
shared political power.

The social structure of the Period IV was ideologically perneated by
209
the concept Varna. The Brahmins occupied a foremost place in the

soci ety. They held lucrative posts under the government. However, there
were significant changes in the ordering of society. The Ksatrivas had

lost their past glory and Sudra rulers also cane to power for the first

210
time. The Kakatiyas were sudras. This inplies that all warrior groups

were not assimlated into the category of the Kgatriva varna. The ruling
Sudras enjoyed power or status in the society whereas on the other hand,

the Sudras who belonged to the lower strata of society acted as

211
agricultural [|abourers.

In the econony of this period, the organisation of functional groups

such as the Panchananvaru, weavers, etc. of the society as a viable
212

econom c institutin is a significant devel opnent. The guilds of the

period traded in different kinds of agricultural products and other

comodities and had a wide network connected with religious-cum-commerical
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centres like Al anpur, Tripurantakam Krishnapatnam Pedaganjam, Motupalli,

and \Warangal . The Kakatiya Ganapatideva revived the sea-borne trade of
Andhradesa as indicated by the Mtupalli inscription known as Abhayasasana
of 1245 A D 2 The Venetian traveller Marco Polo visited the port of
Mtupalli during the closing years of Rudramadevi’s reign. Besi des
Motupal Ii, Krishnapatnam Chinaganjam, Nellore and Dvi also played a very
inportant role in fostering the sea-borne trade. 21 Wth regard to the

craft organisation of the period, nention should be nade of the
215

Panchananvar u or Panchali conprising of goldsniths, bl acksni t hs,

carpenters, braziers and stone cutters. This guild received royal

patronage and the econonic stability pronpted the building of tenples in

| arge nunbers.

It was the desire to spread a certain religious ideology that also
pronpted the activity of tenple building during Period |V. As nentioned
earlier this period covered the rule of the Eastern Chal ukyas, the Eastern
Gangas and the Kakatiyas. The Eastern Chalukya tenples of the period, wth

a distinct style, are seen at Draksharama, Samalkot, Bhinavaram Amaravati

216
and Chebr ol u. The Eastern Gangas had al so constructed tenples in their

kingdom as noticed at Mukhalingam, Jayati, Narayanavaram, Galavelli,
Arasavelli and Simhachalam in their own distinctive style. The religious
scene of Andhradesa from about 1000 A D. to the 14th century A D. was as
nmomentous as that in the contiguous Karnataka region. The growth of the

Kalamukha centres, viz., Amaravati, A anpur, Srisailam, Tumbalam, Nadendla,
217
Vi jayawada, Hanunakonda and Pushpagiri, Vaishnavism spread very slowy

and Ramanuja’s contribution accelerated the growth of this religion in
Andhr adesa. Jainism was also in a flourshing state. The rule of the

Kakatiya kings saw innurmerable tenples being built not only by them but
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also their subordinate officers all over Andhrade§a. The rise of new
religious novenents of devotional ismand the general prosperity in the

econonic conditions of the period was conconitant with a stable political

218
order. That a great amount of public noney went into tenple building
and their maintenance during this period is nmentioned prolifically in the
219
contenporary literature. The Pratapa Charitra nmentions that the

Kakatiya king Prataparudra spent every year one crore of coins for the
upkeep and the grandeur of the tenples of Eka§ilanagara. besides spending

another three crores for the maintenance of Saiva and Vaishnava tenples
220
situated inside and outside Andhradesa. The Siddheswara Charitam states

that, this nmonarch set apart 2000 villages, besides the amount nentioned
above, for the various expenses of the tenples. Saivite tenples were
predominant in nunerical strength’during this period. For exanple, the

221
Pratapa Charitra gives the nunber of tenples situated in the city of

Warangal during Prataparudra’s time as tenples dedicated to Siva being 5500
and to Vishnu being 1300. These nunbers however, seem to be an
exaggeration but they do indicate the popularity of the forner vis-a-vis

the latter.

Saivism was the predomnant faith during the Kakatiya period.

Vi svesvar a 51v§ch§rya was the religious Quru of Ganapatideva. Vai shnavi sm
222

also received equal patronage of the rulers. The Kakatiyas took a

special interest in building tenples which are distributed throughout the

length and breadth of the kingdom The 1000 Pillared Tenple at Hanumakonda
223

constructed during the time of Rudradeva in 1162-63 A D. was a land mark

in the evolution of the Kakatiyan style of architecture. The clinmax of the

Kakatiyan style of architecture is seen at the Ramappa tenple at Palampet
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constructed by Recherla Rudra, the Commander-in-Chief of Ganapatideva.
Qher inportant tenples are Ramanujapur, Katakshapur, Jakaram, Nagul apadu,
N di konda, Nagunuru and Tripurantakam.224 Al these tenples were able to
acquire funds nmainly fromthe munificient gifts made by the pious donor
which included kings, Queens, subordinate officers, noble and corporate
bodies such as guilds of nerchant and artisan commnities and private

225
i ndividuals both rich and poor.

In an overview of the above discussions on historical space it would
be appropriate to highlight the significance of each of the dinensions of
interpreting historical change that we have focussed upon. First and
forenost, understanding the transition frompre-state to state society
provides us the essential background to explain the inportance of snall
kin-based forns of social organization as a precursor to the socially
conplex and stratified relations during early historical times. This went
hand in hand with the growth of a nore integrated econonic system which was
absolutely necessary for the generation of enough surplus wealth in
soci ety. Further, the accunulation of political power in the hand of
organized ruling elites enabled this to be galvanized in such a way that
resources could be effectively used by urban elites. These changes were
ultinately linked to, and manifested in, far-reachi ng i deol ogi cal
i npl i cations for society in early Andhrade$a. The institutionally
unorgani zed, but focussed, belief patterns of groups responsible for the
negalithic culture gave way to a full-fledged novenent of Buddhism
flourshing in nany parts of the Deccan. Thus, whereas socio-political
forces of organisation have a considerable bearing on understanding the
particular nature of monunental defence structures, the growth of Buddhism

dotted the |landscape of early Andhradesa wth the first nonunental
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religious buildings. On the other hand, 1n terns of the ordinary housing
structures and the naterial used to build them there is a renarkable
continuity fromproto-historic tines indicative of the fact that some of
the comunity based skills gained in strength and were collectively

transmtted over generations.

A major shift in the economc nodes of surplus appropriation takes
place during early nedieval times and the social groups involved in this
process, as well as the institutional base of the new ideol ogy, gives vent
to the rise of a new socio-political structure of governance. Sonme of
these interesting changes lay the foundation for the new character of the
nmedi eval state in Andhradesa. Thus, our discussion on Period IIl and 1V
above nust be seen together. These have prinarily highlighted the possible
interpretative angle on the basis of which it is possible to understand the
tremendous growth of tenple building activity. Agrarian growh during this

period also had a great impact on increase in irrigation related structures

and inproving upon their techniques. Wiat is however, particularly
significant in the context of these two periods (IIl and V) is that there
were powerful local organisational bases to distribute the resources like

village assenblies, the tenple, trade and merchant guilds and so on.
Further, it was crucial to focus on recent interpretations of the
integerative forces that led to state organisation as the old inages of
centralized enpires in the nedieval context are fast waning in historical
witings. By far the nost rel evant hi stori cal interpretations,
particularly for Period 111, have been those pertaining to the recent
debates about the decline on the one hand, and growth on the other, of

urban centres which we have focussed upon in our discussions above. They
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gain relevance prinmarily because archaeol ogical data for ordinary housing
structures and dwellings is lacking for these two periods. Thi s
necessarily raises the question of the nature of early nedieval settlenents
particularly in the context of the growh of tenple centred agrarian
settlements. Housing patterns and dwel lings in such an environment must be
located as being alnost permanently around these major tenple settlenents.

In our assessment therefore, to explain the total context of historical

space we have tried to highlight the key areas of recent historical

interpretation on facets of the relationship between the econony and

ideology with socio-political devel opnents for the various periods under

st udy.
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CHAPTER I SECULAR SPACE

1.1 HABI TATION AND PUBLI C UTILITY STRUCTURES

The term 'Secular' is used in the present context to sinply convey the
nmeaning of that "not involving or belonging to religion". ! In this sense
all those buildings used for non-religious functions and purposes have been
placed together for discussion. The indigenous texts percieve secular
space in terns of dwellings and public utility structures. The early
Brahmani cal works refer to such structures through terns like griha. nivasa
for ordinary houses, salagaras for stored buildings, kostagara for
granaries, nishadya for rest houses, gdsala for cattle penns, setubandha

2
for dam adhara for reservoir, tataka for tank and kupa for well. O the

other hand early Buddhist texts have ternms such as nagara for city, arama
for garden, nevesana. geha for house, kuti for hut, kottaka for granaries,

vissamanasala for rest house, apana for shop, kildaara for sports hall,

tadaga for tank, wupadana for wells and niddamana for drains alongwth

3
different types of building in the above category.

The first part of our discussion is highlighting the various
technol ogi es used for habitation buildings. These buildings can be defined
as any building used by either an individual or by a comunity for dwelling
or other purposes of conmmnal use. They include, besides the dwelling
pl aces, their appendages such as hearths, dunping pits, cattlepenns,
granaries or silos, enclosures, shops and pathways. These have been
noticed in all Periods of our study (I to IV) which includes the Neolithic,

Megal i t hi c, Early Hstoric, Early Mdieval and Mdieval levels of
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habi tation as excavated at various sites of Andhradefa.

As a background to the present study it has been noticed that
primtive dwellings of the prehistoric and the early proto historic

societies as indicated by the archaeol ogical investigations conducted in
4 5

the Krishna- Tungabhadr a, the Manjira and the odavari Valleys, has
reveal ed that the earliest palaeolithic human habitations, in some natural
form or the other, were concentrated on the banks of the rivers, rivulets
and forested areas. This was necessary for the purpose of easy collection

of food, as hunting and gathering was the nmain occupation of the period.

6
In regions outside India |like England, France, Italy, GCermany and

Czecoslovakia, where cold was intense due to long periods of ice fall
during the palaeolithic period, man had to resort to living in natural
caves and take shelter under overhanging rockshelters. However, so far, no
caves of the Palaeolithic period have been reported from India. Sorre
evidence of cave dwelling is evident in the finds of remants of fossils of

human teeth in association with the upper palaeolithic tools from the

7
Billasargam caves of linestone formation in the Nandyala basin in sub-
region D of our study.
In the next stage, known as the mesolithic, nman was still a hunter,

but he made sonme efforts to make semi-permanent habitations especially on

the banks of rivers. Recent excavations conducted at Mucchatla
Chi nt amanugavi , in sub-region D have reveal ed evidence of a prolonged
occupation of the |limestone caves by nen of the nesolithic period.

Besi des, some open air sites near Belum, also in the sane sub-region, have

been located. At Muchchatla Chintamanugavi, the excavations have yiel ded
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sone microliths and bones of donesticated animal, at the lower |evels.
During the mesolithic period, the hunters and gatherers wusually had to
scout over an extensive territory, exploiting animal and vegetable

resources. Since they were on frequent nove, they nade their shelters from

]
locally available naterial. The evidence found at the rock shelters and
10
natural caves at Kethavaram and Bollaram in sub-region D Durgam and
u
Uppair in sub-region A prove beyond doubt that these caves served as

tenporary shelters during this period. The walls and ceilings of these
shelters have been found painted with red ochre and white coloured pigmnent
depicting hunting scenes mainly of aninmals and some geonetrical designs,

suggesting their tenporary stay. The presence of several rock shelters at

12
Budi gepal | i, Kadambapur, Regonda, Kokapeta and Gandharikota in sub-region
13
A and Pandavul agutta in sub-region B in association wth microliths,

neolithic celts and rock paintings, also indicate the occupation of natural
protected areas as the earliest habitations of Andhradesa datable to

mesolithic tines.

The next phase of habitation characterized as the early neolithic, saw
a systematic exploitation of flora and fauna and shift in basic subsistence
patterns. This led to a tendency to settle nore or less permanantly at

open air locations and to nake seasonal migrations to potential open air
sites. 1 This phenonmena is clearly observed in Period | of our study, when
man attai ned the know edge of food production. According to Chﬂde15 this
transition from hunting and gathering to food production can best be
described as a 'neolithic revolution'. People began to use ground and
polished fine grained stone tools. They sonetimes noved from caves and

rock shelters to open plains specially to cultivate the nearby alluvial

soils on the banks of the rivers and rivulets. They cultivated with their
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stone hoes, and felled trees with axes and dressed tinber wth stone
chisels and adzes. Binoy Gwosh16 has proposed three fundanental needs
which a hunan, dwelling served since the dawn of the hunan society, viz.,
the need for protection fromweather and eneny or wild animals, the need
for storing food and tools and the need for free famly life. Thus we find

that during the neolithic period, people began to live in pits cut into the

ground, known in archaeol ogi cal parlance as pit-dwellings. These have been
17
noticed in nany parts of the Indian Subcontinent at Burjahom in Kashmr
18 19
Val | ey, Iznoamgoan in Mibharashtra, Piklihal in Karnataka and

Paiyampalli in Tam| Nadu. In Andhradesa the pit-dwelling activity has
21 22 23 24
been noticed at Utnoor, Veerapuram, Nagar j unakonda and Gandl uru

[Chart | A].

After acquiring adequate know edge in food production, the people had
to nmove to open areas for cultivating fertile lands near river beds.
Shelters were nade to neet the needs of protection from unfavourable
natural climate and to provide conforts which were suitable to varying new
envi ronnment s. Wth the beginning of settled life in neolithic tines, the
natural caves becane inconvenient since they were located far from the
lands that could be potentially used for cultivation. Peopl e therefore,
nmoved down to the open air sites where there were no natural caves. It is
possible to postulate that in order to suit the environnent available in
caves, people dug out pits bel ow the ground I|evel. 2 Probably, the cold
and windy climte mght have al so encouraged themto dig pits to use as
dwel I'i ngs. These pit-dwellings not only helped themto be protected from

nature but also from predators and enemes from other neighbouring hunan

comuni ties.
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As nentioned above pit-dwelling activity in Andhradesa has been
noticed at Wnoor in sub-region A and Veerapuram, Nagarjunakonda and

Gandluru in sub-region B. The pits at Veerapuram and Nagarjunakonda were
26
cut into the ground whereas, the ones at Wnoor were only half-
27
subt erranean. The plans of the pits varied fromcircular to oblong and

oval at Nagarjunakonda and Veerapuram pot bellied, cylindrical, shallow,
bipartite, tripartite and quadripartite at Gandluru. The neasurements of
these pits also varied both in diameter and depth from 1.1 to 4.80 netres
and 1.20 to 2.0 metres respectively. Sone pits were provided wth roofings
supported by wooden posts, as post-holes on the periphery of the pits have
been found at Nagarjunakonda. The mouth of the pits were nore or |ess
circular at Nagarjunakonda, Veerapuram and Wnoor and at Gandluru they were
neatly dressed. The entrances were nade fromthe natural stone outcrops.

This phenonmena was observed at Nagarjunakonda. At Gandluru, on the other

hand, the entrances were arranged and controlled by sone sort of closing,

28
as we noticed here two deep cut post-holes meant for wooden posts. The

pits were cut into the natural disintegrated shale deposits at
Nagarj unakonda and into the calcarious schist at Gandluru. The pits at
Veerapuram and Wnoor were dug into the soils. Some pits were used as
soakage or refuge deposits as at Gandluru. Qher accessories of the pit-
dwel l'ings included hearths, fireplaces, and cattlepenns. Cattlepenns with
wooden barricades near the pit-dwellings have been reported from Wnoor.
The bottom of the pits at Gandluru were expanded to facilitate room for
cooking and this is indicated by the existence of hearths here. At
Nagar j unakonda, the occurrence of dwelling pits in an alignnent and also in
clusters suggests the existence of both snmall and extended fanmily wunits

that lived in them
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To cut the pits into the bed rock the technology used must have
enployed different types of tools of dolerite like pointed chisels, adzes
and celts. The sides of the pits at Gandluru were found smoothened to a

neat surface. The floors here were somewhat |evelled and soretimes dressed
29
neatly, over which a thin coat of lime and earth mixed |layer was applied.

It seens that they had felt the inconvenience of danpness on the floors of
the pit-dwellings and this was probably the reason that led them to lay

neat floors of lime and earth.

The early builders opted for only circular or oblong shaped pits since
that was the only plan that could be easily excavated as the cutting was in
all probability done frominside the pits. Absence of netal tools and with
only printive tools of stone to cut themit was not possible to nake
shapes with angles at this stage. In order to be protected from the sun
and cold, they nmade sone roofings of skin or thatched material supported by
wooden posts. Al the sites with pit-dwellings have attested the existence
of postholes on the periphery of the pits. At Nagarj unakonda, a
devel opment in technology can be seen in that the natural rock-boul ders

were nmade use of as entrances to the pit-dwellings.

The above discussion reveals that during the early neolithic period
people lived in subterranean and deep cut pits into the ground in the
shapes which ranged fromcircular to oval. |In al the above nentioned
cases, these pit-dwellings were located within the vicinity of water
sour ces. The pits at Veerapuram and Nagarjunakonda were just on the bank

of the river Krishna, whereas, at Gandluru they were near the perennial
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wat er rivul et called Gundlakamma. The necessity  of suffi ci ent
acconmodation in pits made peopl e expand the size of pits to house four or
five people at a time and also to provide space to cook food. Thus fire
pl aces and hearths were built within the pits. The pits were provided with
steps and the side walls were neatly dressed, the floors were laid wth
line plaster and finally, they were all covered by some sort of roofing

supported by wooden posts.

In contiguous regions to ancient Andhradesa the evidence of pit-

dwel ling activity at Inamgaon in Maharashtra is datable to c¢.1600-1400

30
B.C., at Tekkal akota and Sanganakal | u in Karnat aka, it is datable to 1300
31
B.C at Paiyampalli in Tanm| Nadu, it is datable to 1100 B.C These are
32
all later than the evidence found at Utnoor, which is datable to 2100

B.C The evidence fromall the above sites suggests that pit-dwellings
tended to be square and rectangular and then gradually changed to being
circular and oval. This is in contrast to what is found in AndhradeSa, as
here, only the latter type of shapes were preferred. The fact that the
early neolithic man had no know edge of georetrical calculations for naking
pits, along with his primtive tool kit inpeded himto obtain angles nore

33
accurately. Simlar pit-dwelling activity was also noticed at

34
Pai yanpal | i in Tam!| Nadu where the floors of the pits were rammed with
fine earth. The pits here were provided with approaches by raising ranps
at the entrances. (ne of these pits was partitioned by planting a row of

st ones. The postholes around the periphery further indicate conical

that ched roofs.

A change occurred in the plans and shapes of the pit-dwellings from

being circular to square or rectangular. The pit-dwelling activity
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di scussed above synbolises the earliest human endeavour in building
t echnol ogy. This entailed either digging or cutting into natural soi

while making the natural boulders as entrances. These efforts successfully
created an artificial living environment though with miniml facilities

Nonet hel ess, this enabled man to discard living in natural caves, caverns
and rock-shelters. Therefore, it can be looked upon as a land mark in the
initial experiments in building technology of habitations in early
Andhradesa. However, as proposed by Muller—w111e,35 based on his theory on

duration of early site occupations, it afforded people an opportunity to

stay at a site only for some months

In Period | of our study the evolution of building technology of the
early habitation buildings and public wutility related structures is
effected by new technol ogical discoveries of the neolithic-chalcolithic
phase in early Andhradesa. Some new el ements such as technique of painting
on redware, opreparation of parallel sided blades wth cristed ridge
techni que, copper metallurgy, channeled lipped bows in greyware, and other
such material traits got merged into the main stream of the existing early
neolithic culture, which came to be defined as the neolithic-chalcolithic
culture in the Deccan. These technological innovations changed the very
structure of the society. The people discarded living in pit-dwellings and

began building houses on hill tops, slopes, as well as on the plains

This, led to the process of first building houses wth perishable
material and there is now a concern to build houses above the ground
rather than under the ground. In the mture phases of a neolithic-

chalcolithic culture, building of houses on the top of the granite hills
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or, on the levelled surfaces of hills or at the foot of hillocks became
common. This has been noticed at Budidapadu in sub-region A
Nagarj unakonda in sub-region B, Palavoy and Ramapuram in sub-region D. The

contiguous regions to ancient Andhradefa have also been reported with
36 37

simlar activity of building dwellings at Piklihal and Tekkalakota, in
the neighbouring state of Karnataka. During the megalithic phase of period
| the early farmng and pastoral comunities introduced the use of iron
resulting in a total change in the social setup which unleashed new
econom ¢ processes that culmnated in urbanisation during the early
historic period. The intensified exploitation of iron ore and the smelting
of iron led to the manufacture of sophisticated tools and these could be
fruitfully enployed for quarrying and dressing nonolith stone. This, n
turn, facilitated the people to build structures in stone which is a
notabl e change that occurred during this phase. \ile this meant that the
buildings were constructed with non-perishable materials such as stone

perishable materials like mud, reeds and so on continued to be used side by
side for floor, roofings, etc. The introduction of iron technology was
linked to the spread of agrarian settlements which also neant that
permanent houses became a form of housing desired by nost people. However,
it has been pointed out by A Ghosh, "the negalithic builders spent all

their masonoic skill on building nmonuments for the dead but none on
providing firm houses for the living. This illustrates the point. that nere
possession of technology does not lead to its application to all spheres

unless it is encouraged by social institutions which can take advantage of

38
that technol ogy". These iron age settlenents were largely concentrated

on river banks and sometimes, were located near irrigation tanks which were
built as seen at Budigepalli in sub-region A  Though data on dwellings for

the megalithic phase is limted, we do find informtion on associated
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structures such as platforns, hearths, floors and enclosure walls. Funerary

structures of this period are discussed by us separately in Chapter IV.1.

The evolution of building technology in all these phases of Period |
can be studied under the classification of: (1) habitation buildings, i.e.,
dwel lings and their appendages such as hearths, cattlepenns, barricades,
enclosures and (2) public utility structures such as pathways, though the
latter are not found on a large scale. Evi dences of house building
activity during the neolithic and neolithic-chalcolithic phases, has been
39 40 41 42

reported from W noor, Chinnamarur, Hulikal, Budi dapadu, and
43 44 45 46

Chagat ur in sub-region A, Veerapuram, Nagar j unakonda and Gandl uru
47 48 49

in sub-region B, at Jami in sub-region C and at Palavoy and Ramapuram

in sub-region D Mbst of the habitations and house buildings of the

megal ithic phase were nore or less on elevated places or river banks as

50 51 52 53
noticed at Serupalli, Pydigutta, Chinnamarur Peddamarur and
54 55 56
Pol akonda in sub-region A, Veerapuram and Gandl uru in sub-region B

57
and at Ranmapuram in sub-region D [Hap V and Chart | A].

The houses of the first phase of period | were built of Ilocal
materials, which played a considerable role in determning the plan and
construction of the buildings in geonetrical pattern. The houses were
either circular, square or rectangular in shape, floors were rammed with
earth and morrum and then sneared with cow dung. Sonetines, they were
planted with Ilime on stone chips nmxed with earth and laid as a |layer.
Posts were planted on the periphery of the floor to support the roofs.
Encl osures were provided on all the cardinal directions and these varied in

each case. Walls were built of nud, wattle and daub. Hearths and fire
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CHART T A

Period I: Habitation and Public Utility Structures

S.No Name of the Site Sub-  Type of  Foundations/  Post -Holes Walls  Roofs Associated  Public Utility

region  House Plan Floors Structures Structures
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pl aces were built inside the houses. Sonetimes, houses were arranged in a
linear pattern and occassionally, they were clustered. Wl laid pathways
have been noticed for the first tine belonging to neolithic-chalcolithic
period. The periphery of the houses was planted with stone slabs as a sort
of border. Central posts supporting conical shaped roofs have also been
noticed. It is well-known that technology and the availability of raw

nmaterials were closely inter-related as they affected the nmethods of house

58
bui | di ng. The plans of houses of the neolithic and neolithic-

chalcolithic phases on circular plan have been reported from Chinnamarur,
Veerapuram, Hulikal, Budidapadu, Jami, Chagatur, Palavoy and Ramapuram
[Plate I']. At Chagatur and Gandlur, a semcircular plan of houses was al so
encount er ed. Plans of oblong houses have been seen at Veerapuram
Chi nnamarur and Ramapuram  The houses constructed on square plan have been
reported from Nagarjunakonda only. The rectangular plan was preferred at
Utnoor, Nagarjunakonda, Gandlur and Palavoy [Chart | A]. The foregoing

information leads us to observe that there was a change in house plans from

circular to square and rectangular. It has been suggested that this
indicates that gradually the sedentary Ilife of the  agro-pastoral
comunities began to becone permanent in nature. In such a situation

people preferred square and rectangul ar structures whereas the earlier
comunities having to mgrate on a seasonal basis were accustoned to the

circular plans.

The plans of the houses of the negalithic phase were both circular and
rectangul ar. The circular hutnments were noticed at Serupalli [Pate I1],
Veer apuram Chi nnanmarur, Peddamarur and Polakonda. Semi-circular ones were

also in existence as noticed at Pydigutta. A lone exanple with an apsidal
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PLATE |

Period ). A hutment, Neolithic - Chalcolithic Phase, Chinnamarur,
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plan has been found at Ramapuram. The rectangular plans were found
preferred at Veerapuram and Gandluru [Chart | A]. In this connection it is

appropriate to recall that in the neolithic period too there was a co-

59
existence of all these plans. Scholars like Kent V.Fl annery opine that

"circular dwellings tend to correlate wth nonadic or seni - nomadi ¢
societies, rectangular dwellings tend to correlate with fully sedentary
soci eti es". Grcular or oval hutnments are raised even today by the

Chenchus of Amrabad-Mannanur valley and circular hutnments are used in the

60
coastal areas of Andhra Pradesh. The tribal people pitch up their

seasonal canps by way of erecting the posts in a circular fashion. In the
coastal area the circular houses were especially preferred so as to

withstand the powerful w nds of the coasts [Figure 3].

The contiguous regions of ancient Andhradesa also provide inportant

evidence of house building activity which were supported by postholes as
61 62 63 64

noti ced at Nai kund in Maharashtra, Brahmagiri, Maski and Hallur in
Karnataka and Paiyampalli in Tanmil Nadu. Woden posts were usually put
into the dug out holes by dressing the bases with stone chisels, but at
Chagatur, the posts were driven and erected into the holes cut into the
bedr ock. The posts were made of wood of the Acasia or Dal bergia species.
They were earlier circular in shape but one finds square and rectangular
ones as well. The latter inplies that the bases of these posts were
chiselled by the early carpenters in this way because they offered nore
firmess than the circular ones. They varied from20 to 80 centinetres in
diametre and 14 to 36 centinetres in depth as noticed at Palavoy.
Interestingly, at Chinnamarur [Chart | A.3], a shale stone of size 75 x 70

centinetres was kept at the centre of the hut, probably to serve as a base
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FIGURE 3

A TYPICAL CONICAL HUT

IN

VISAKHAPATNAM DISTRICT

i) T _///
\ m ) /

B W
o

A modern hut with conical thatched roof, Visakhapatnam,
Sub-region C

(Reproduced from Census of India, 1961, vol.l, Part |v-A
Delhi, 1964, Sketch No.3)
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for a central pole supporting the frane of a conical roof. The stone at
the base nust have been put to counter the danpness of the black cotton
soil here and to see that the base of this lone post which being the nain
support to the entire hut, was protected frominsects like termtes, etc.
This also reveals that they learnt fromtheir earlier experience based on
observation when building naterials, particularly wood nust have
deteriorated and therefore, precautionary neasures had to be taken to
rectify this. Thus, technological inprovements in the erection of wooden
posts has been observed during the megalithic phase. Dwellings at places
like Serupalle, Veerapuram and Peddabankur were all supported by wooden
post s. An interesting feature to note in this context is two unique
postholes at the entrance of a circular hutment at Serupalle. Their base
was strengthened by the insertion of quartz pebbles. This was in all
probability meant to not only provide additional support for the wooden
posts so that they would last long, but they did so wthout tilting to
sides. This feature can be said to have been a significant inprovement to
the earlier methods of erecting posts, affording a longer duration to

withstand wind and other pressures.

No nmajor changes in the types, plans and building materials used for
constructing ordinary dwellings during the negalithic phase have been
noticed by us. Mre or less the sane types and plans described for the
neol i thic phase continued with narginal changes in the appendages that were
added to the houses. However, a conbination of perishable and non-
perishable materials such as stone, wattle and daub were used together and
these structures were supported by the wooden posts and rmud walls. The

roofs continued to be made of vegetable materials as was done in Neolithic
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times. The floors were ranmmed and sonetines lime plastered. It has been
observed by us, that to nake stone paved floors, was an innovation of the
period. Further, for the first time, houses were enclosed by conmpound
wal I's. The settlenents were still dependent on natural water sources only.
Therefore, so far no evidence of using ground water has come to light for

negalithic levels of habitation.

The megalithic people in Andhradesa like those in other parts of South
India lived in these sinple dwellings though evidence of these habitation
sites is not very prolific. It nust therefore, be stated that despite an
economcally stable background, coupled with a growh of agricultural
settlements and the spread of iron technology, there was no ngjor
breakt hrough during nmegalithic tines in transfering technological skills
of making houses to ordinary people nor did it give rise to major public

utility structures.

The walls and the roofs of these dwellings were supported by wooden
posts as postholes have been found on the periphery of the floors of the
dwel | i ngs. Posthol es of the neolithic phase have been found at Hulikal

[Plate I'], Nagarjunakonda, Jami, Palavoy, Ramapuram [Chart | A],

The walls of the dwellings of the neolithic, neolithic-chalcolithic
and negalithic phases were nmostly built of nud. Later, these were perfected
by wattle and daub and a further evolution of building technology was
observed in building themw th non-perishable material such as stone. The
wall's of the dwellings in the contiguous regions of Karnataka were nade of
split banboo mattings, plastered with nud and cowdung, supported at

65 66
intervals by wooden posts, as seen at Piklihal and Tekkalakota. The
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periphery of the houses were sonetimes planted with shale stones placed
vertically to demarcate the circular plan. These probably served the

purpose of preventing the unwanted entry of insects. This feature has
67 68

particularly been noticed at Chinnamarur and  Budi dapadu. A
Ramapuram69 and Hu]ika170 on the other hand, the stone pieces were erected
vertically inside the already dug out shallow channels and care was taken
to prevent the entry of snakes by digging snake pits. A further
developrent in this aspect has been noticed at Pa1avoy,71 where unhewn
granite boul ders of considerable size were placed around the floors of the
houses. They were collected and brought from nearby areas not only to
demarcate but also to protect the house from big predators and human
enem es. As a stage in the evolution of human societies when the first

ranked and stratified society had enmerged it necessarily neant that signs

72
of conflict and warfare had become apparent. Therefore, protection

against eneny communities began to emerge in the settlement area. In the
last phase, i.e. in the megalithic context, the houses were buttressed with

stone slabs. The walls nore or less, continued to be built in the same

73
manner as noticed in the neolithic phase. The walls at Pol akonda |ocated

in sub-region B were made of nmud and rubble. This indicates no significant

change in the building of walls of the negalithic phase

The roofs of dwellings were probably made of vegetable material during
the neolithic period. The plan of the structure at Chinnamarur which

suggests a conical roof, was in all probability made of reed and grass

74
bundl es, tied to the top end of the pole to forma cone [Chart | A.3}. The

sloppy sides facilitated draining off the rain water beyond the periphery

of the mud wall. The early builders took keen interest to protect their
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mud walls, as which otherwi se they would have denanded frequent repairs
after the rainy season. This arrangement can be said to be an inportant
achi evenent of the early building technol ogy. Vitruvius, the fanous
engineer of Italy who flourished during the early centuries of Christian
era, has summed up man's earliest efforts in house construction in the
following way. "Some of them began to make roofs of |eaves. Gt hers, to
dig out caves under the hills, some imtating the nests and constructions
of swallows made places into which they night go; out of nud and tw gs.
Finding then other shelters and inventing new things by their power of
thought, they built in time better dwellings. At the beginning, they put

up rough spares, interwove themwith twigs and finished the walls wth

75
mud".

The floors of the houses of the neolithic period were rammed with clay
nodul es, morrum and occasionally, were plastered with nud and line
concretions. Paved floors with shale stones were al so innovated. Fl oors

76 77
of rammed earth have been noticed at Chinnamarur, Hulikal and
78
Ramapuram. At the last site, the floors were raised above the

surrounding ground level, by digging out earth fromoutside the hutnents.
Floors were also rammed on the cal careous nodul es and stone chips at the
above sites. It was only at Chi nnalmarur79 that rubble floors have been
encount er ed. The floors were found plastered with clay at Chagatur. %0
Further a paverent of cut shale stone for floors was noticed at Ranapuram
The areas outside the hutments were also paved sinilarly, probably to be
used as working places for donestic purposes. This arrangenent of raising
the floor level, levelling the surfaces, paving chips and then ranmng

after which a pavenent was made of shale stone all bespeaks of their

know edge in keeping the floors at a higher level so as to be water proof.
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This highlights an aspect of a sound technol ogical achievenent of this

early period of hunan habitation.

During megal ithic phase, the floors of the dwelling places were ranmed

and then nmade wup of shale stone chips and plastered with line stone
81
concretions as found at Chinnamarur. A sinmlar feature was noticed also
82
at Hallur in the neighbouring Karnataka. A further inproverent in |aying
83

the flooring has been observed at Serupalli [Pate 11] where cut shale
stone slabs were paved in two courses in order to protect the house floor
from danpness, since this site was located on sticky black cotton soil.
The surface was treated with a thick layer, nixed with shale stone chips

and nud, to achieve firmess. This was a well-known practice of those

84
times and in Taml| Nadu. A the site of Paiyampalli, we find that

circular houses also had such floors, made of stone chips covered wth

morrum and plastered with line.

The neolithic people had sone amenities both inside and outside the
habitational buil dings such as hearths or fire places, facilitating themto
cook food and refuge pits to dunp the waste which were dug just near the
huts. Besides these, sone appendages to the dwellings such as cattlepenns
or stockades were also built with a sinple technology geared to easy access
and use. The associated structures, found along with dwellings of the
megalithic period include platfornms, built for different purposes, and
granaries. The public utility related structures of the late neolithic
period are rare and we find evidence of only a pathway in the habitational

ar ea. Construction of compound walls surrounding a group of houses in
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PLATE Il

Period I: Circular pattern of hut with stone floor, Megalithic phase Serupalli,
Sub-region A
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megalithic phase was a new aspect of commnity protecton which was not

known earlier.

The hearths were single, double and sonetines conplex ones found in
large nunber. Sone denote that nore than one pot would be kept at a time
with a mnimum of two varieties, so that cooking could go on
si mul t aneousl y. This, not only saved a lot of time, but also indicates
that large famlies probably lived together. Saving tine on domestic work
was in any case inportant, as, during this early period both the
agricultural and pastoral activity used community based |abour. The fanily
was therefore, required to work for long hours outside the house.

85

At Chinnamarur, the hearths were noticed in the  south-west
direction. They were built with cut shale stones, which were planted
vertically to earthen hearths to a height of 36 cns. probably to protect
the circular hearths fromthe gale. This technique was also enployed
because, with the help of vast experience in nmaking use of the fire, they
wanted to conserve the heat and not let it go waste. In another hut at the

sane site, the hearths were formed by arranging shal e stone pieces. At
86
Jami, a double hearth looking like twin basins sunk into the ground has
87
been found. Some nore interesting infornation comes from Ramapuram,

where the hearths of burnt clay had a separate fuel chanber and a deep fire
place with tripods. It also had a side oven connected by a snmall tapering

hole. Two pots could be kept on this and the cooking done sinultaneously.

88
Jay lined hearths and fire places have also been noticed at Gandluru and
89

Veerapuram [Chart | A]. The above information leads us to conclude that

the neolithic people had their fire places made of clay lunps in the
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beginning which were then inproved technologically by lining them with
st ones. Still later, inorder to offer permanancy, the shale slabs were
planted to protect the hearth. This also helped to utilise the fire to the
maxi num extent. Necessity was the prime notive force to bring about these
i nnovat i ons. Their sound know edge in building technology is also
indicated in the expert way in which the fire places were made with single

and double hearths, which were provided with separate fire chanbers.

Sone shallow pits dug outside the houses were meant for dunping the
waste and other used material during the neolithic period. This also can
be said as an inportant aspect of the early building technology to keep the

habitation areas clean and mmintain good sanitary conditions. The chief
90 91

evidence regarding this aspect comes from Nagarjunakonda and Gandluru,,
where pits were cut into the ground and these were found during the course
of excavations to be containing waste material.
Plans of cattlepenns, denoting the inportance of the upkeep and
92 93
management of donesticated animals come from Utnoor  and Nagarjunakonda.
At Utnoor in the neolithic settlenent, a double line of postholes of 9" in
diametre with an interval neasurement of 1'-0 to 2'-0 in between two poles
has been noticed, indicating a stockade. Occurrence of postholes in front
of the stockades inplies a verandah or an area used to reinforce struts set

at greater interval, denoting sone sort of wooden barricade for the small

94
cattl epenns. This type of evidence proves that the neolithic people were

masters at not only building dwellings for thenselves but also equally
responsible for building wooden barricades to facilitate sonme sort of
protection for the cattle fromwld animals. They also had to see that

they were not let |oose to cause damage to the crops which, in a mixed
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farmng economy were also being raised by the people.

Among the prominent associated structures or appendages to the
megalithic dwelling units figure platforms which were built both inside and
outside the house. They were probably used to keep household objects of
daily use and have been noticed in particular at Ramapuram.95 CGranari es,
circular and oval shaped, dug to a depth of 10 to 35 cms. and then ramed
with white sticky clay, have also been found at Ramapuram Sonet i nes,
stone slabs have been seen projecting out fromthe pit, to serve as bases

for the thatched bins and these have been recorded at Ramapuram A very

significant and wunusual find for this period is the occurrence of nud

96
bricks of size 30 x 17 cms. at Gandluru in the context of a dwelling

[Chart | A.4]. This is for the first time that sun-dried bricks have been
discovered froma late phase of the megalithic period. The houses built
with these bricks were rectangular in plan. In the evolution of building
technology the last phase of Period | is thus marked by the discovery of

early brick making technol ogy.

Another  significant aspect of the building technology of the
megalithic phase was the construction of enclosure walls for clusters of
houses, inorder to provide security and protect the habitation from wild
animals or fromeneny clans and tribes. Two exanples have come to [light
from Chagatur and Chinnamarur [Chart | A.2 & | A.3]. The circular wall at
Chagatur was 1.5 netres in thickness. They were built using shale stone
slabs enclosing the hutments and found to an extant a height of 1.0 netre.
The one that enclosed some houses at Chinnamarur was of 1.00 netre in

97
thickness. Scholars like B.Subrahmanyam opine that this sort of building
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barricades or enclosure walls should be considered inportant precursors for
the construction of fortifications around settlenents found common during

t he succeedi ng early hi storic times in Andhr adesa.

The concept of building houses in clusters or groups arose during the
neolithic-chalcolithic phase as noticed at Ram::npuram.g8 Sites I'ike
Chinnamarur, Gandlur, Veerapuram, Hulikal and Nagarjunakonda also had &
group of hutments within a linted space of the habitation, indicating the

formation of a small village dependant nainly on a snall scale agricultural
99
and pastoral econony. According to Bhattacharya the Deccan neolithic

houses occurred in snall clusters of nud and stone at a time when the
western group of such settlenents had devel oped into larger ones which he
calls chalcolithic urban centres. In his opinion in the southern Decccan
this growth mght not have been possible, due to lack of contacts with the
devel oped comunities w th whom econom ¢ exchange could have devel oped on a
large scale. The Wstern group of the chalcolithic and late neolithic
settlenents on the other hand, had vigorous cultural contacts with well-
devel oped centres in north-western India. Therefore, wth a largely
village environnent of settlements in proto-historic Andhradesa, we do not
have much evidence of public utility structures or nmonurmental buil dings.

In this connection a very interesting and unique evidence conmes from

100
Ramapur am Here, it has been noticed that a pathway was laid to a

length of 40 metres in north-south direction, with a varying width of 2.60
to 3.60 metres. For the first tine such a pathway has been found bel ongi ng
to the neolithic-chalcolithic period in Andhradesa. The roadway was laid
with central rib and was found sloping to the sides. The total width was
paved wi th rubble stone which served as a soling to the road, quite sinilar

to the nmodern way of laying roads. The width of 3.60 metres was quite wide
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probably enabling the nmovenent and crossing over of two carts at a tine.

The foregoing part of our discussion on the building technology of the
neolithic, neolithic-chalcolithic and negalithic phases of Period | in
Andhradesa reveals that the technology used to build 1n the habitation
areas was still in its incipient stage. It gradually took shape with sone
narked devel opnents in identifying appropriate |locations and building
materials and these further led to inprovenents. Arenities inside and
outside the dwellings proliferated and wooden structures, for purposes of
the domestication of cattle, were not lost sight of indicating the
energence of permanent settlements in these early villages. The
distribution pattern of sites in al the sub-regions reveals that the
neolithic and chalcolithic people inhabited the fertile areas, often called
as the 'areas of attraction' lying on the banks of rivers and rivulets,
with a potential to expand agricultural production. These early
experiences have been passed on through generations so that many features
of the circular plans of houses and the nature of building hearths continue
to be known to many nonadic and settlenment communities of the Deccan and

Andhr adesa even today.

The houses built as an imediate precursor to Period | were, pit-
dwel lings made under the ground. This tendency in the late neolithic and
neolithic-chalcolithic phase shifted to build over the ground in varied
plans with locally available building materials. The walls were mainly of
wattle and daub and sonetimes of nud. The sane was continued in the |ast
phase known as the megalithic. The roofs were laid wusing prinarily

vegetable nmaterial such as reed and |eaves. Use of unhewn boulders of
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granite and shale stone for flooring, hearths with separate fire chanbers,
digging pits outside the houses to dunp the waste were some of the
innovative aspects of the habitation areas of this period. Laying of a
pathway facilitating easy walk especially during the rainy season was
anot her innovation of the building technology of these early societies. It
is inportant to note that this printive and sinple technol ogy built houses
primarily of perishable naterials. There was also only a limted
exploitation of natural resources in this context and it was prinmarily

wood, reed and other natural grasses that were effectively put to use.

During the negalithic phase, the gradual use of stone emerges.
However, during the proto-historic period as a whole, nud and wattle and
daub remained the predomnant materials for building houses and other
structures. For the first tine, in a late negalithic phase, sun-dried
bricks were manufactured, which were replaced by burnt bricks in building
the bhabitational and other buildings in the succeeding period, i.e., the

early historic in Andhradesa.

The evolution of building technology of the habitation and public
utility related structures of Period Il of our study in Andhradesa begins
with a brief introduction on the socio-economic and, i.e., politico-
religious changes that took place in early Andhra during in the transition
from the proto-historic. The know edge in netallurgy and other
technol ogi cal advancenents achieved in the last phase of proto-historic
tines paved the way for the manufacture of netal objects and tools, of
various sizes and shapes, on a greater scale during Period Il. This easy
avai lability trenendously helped in catering to the needs of the conmon

people in building habitational and public wutility related structures,
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101
during the early historical tines. It has been opined that it was iron

technol ogy, rather than changes in the political system though the latter
may also have had its share, which provided the necessary tools for the
cultivation of crops and the proliferation of arts and crafts. 102 In the
beginning many early historical settlements were not very different from
the village settlements of Period | but later, they got transformed into
towns. Sone of these cities were significantly located al ong the banks of
the major rivers or rivulets and thus provided with alluvial tracts in the
vicinity. This led to an increase in agricultural surplus which provided
the necessary financial backing for a proliferation of crafts and
technological skills. The locale for the latter were the wurban centres,
which, during this period, were also the najor locales for systematic
building activity. In this context, Amita Ray has put forth her ideas that
i nproved communi cation routes, extensive mning operations, the increase in
noney econony, the establishment of provincial seats of admnistration and
the introduction of Buddhismall created a social situation, which, in turn

103
provided a base for the growh of urban centres in early Andhradega.

In early historic Andhradesa, settlements in the various sub-regions
such as Dharani kota, Kotilingala, Satanikota, Veerapuram, Nagarjunakonda
were located close to major rivers whereas, the sites like Dhulikatta,
Peddabankur, Kondapur and Nelakondapalli were situated in the interior on
small rivulets. Some of these were located on inportant trade routes which
neant interlink wth devel oped areas of the region as a whole. A devel oped
town planning has been observed at Dharani kota, Amaravati, Kotilingala,
Dhuli katta, and Nagarjunakonda. Some of the early senmi-urban settlenents

retained their traditional agrarian nature while'the others energed into
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well-organised fortified cities.

Against this background it is necessary to highlight different types
of habitation buildings to wunderstand the |evel of t echnol ogi cal
devel opnents during this period and to delineate the various nmaterials used
for construction, from roughly about the 4th century B.C. to the 4th
century A D. The settlenment patterns show an expansion and the size of the
individual structures also increases with several inproved facilities in
the dwelling houses when conpared to habitation structures in Period |I.
Oh the whole, the early historical settlements conprised of well-laid out
house plans which included conmon dwel Ii ngs, building conpl exes surrounded
by enclosures, water supply and sanitary structures, workshops, roads
besides public utility constructions such as an anphitheatre, rest houses

and public baths and ghats.

The excavations conducted in Andhra Pradesh have revealed nany
interesting aspects of building technology of this period. The sculptural
representations particularly from Amaravati, and the contenporary
literature have also supplied anple infornation to correlate the factual
information with the literary descriptions. The habitational structures,
prinmarily meant for dwellings ranged fromsinple huts to sophisticated
dwellings, along wth many associated structures. The walls were made
either of wattle and daub, nud, brick, or stone. The roofs were either,
thatched or, nade with brick and stone paved or tiled. The floors were
either made of rammed earth, line plastered, |lime concreted or paved wth
brick and shale. The buildings were raised on sinple foundations of rubble
st ones. Water was drawn fromwells sunk into the ground. Storage tanks

and brick cisterns were also built within the houses. Waste water was
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taken away by drains both covered and uncovered. To provide snmooth spaces
for walking and easy transport, a good nunber of roads intersecting one
another and connecting the entire settlement were laid. Public utility
structures such as workshops, amphitheatre and public baths were also built
during this period. Well-laid out town planning has been observed
particularly at Dhulikatta and Nagarjunakonda with almost all amenities
available in the cities.
104

An early Buddhist text, the Milindapanha provides us a clear
account of the essential features of building a new tow or city. This
entailed first and forenost the selection of a good site and ended with
laying of roads to ultimately give the habitations and public wutility
structures a good finish. These textual traditions nmust have been
available to the architects, town planners and engineers of early
Andhradesa as many of these ideas are found in cities excavated here. The

above cited naterial is available to us in varying degrees of survival and
105 106 107
has been reported from Kotilingala, Dhul i katt a, Peddabankur,
108 109 110 111 112
Kappar aopet , Kondapur, Pol akonda, Peddamarur and Kyat hur in
113 114
sub-region A Veerapuram and Nagar uj unakonda in sub-region B;
115 116

Dhar ani kot a [Map V] and [Chart IB] and Amaravati in sub-region G and
117
Sat ani kot a in sub-region D

The plans of the different types of dwellings varied fromcircular to
square and rectangul ar. e Grcular houses have been reported from
Kotilingala, Amaravati and Peddabankur. Rectangul ar plans have been found
at Kotilingala, Kondapur, Satanikota, Peddamarur, Kyathur, Veerapuram and

Nagar j unakonda [Chart |B]. Houses on square plan have been found seen at



Kotilingala, Sat ani kota, Kapparaopeta and Nagarj unakona. A typical
119 120

chatu§§3la variety has been noticed at Dhulikatta and Nagarj unakonda.
The Amaravati sculptural reliefs provide some information regarding the

plans of the contenporary houses. [Figure 4] The Mattavindaka. Kavikumara

and Somanassa jataka panels illustrate, for us, «circular, square and

121
rectangul ar huts. Royal buildings of two and three storeed buildings

have al so been seen provided w th doors, w ndows, bal conies, staircases and

conpound wal | s.

The architects of the period had selected suitable sites for raising
the housing structures for dwelling. Some houses were built directly over
the soils and bedrock while some were laid with good foundations below the
ground |evel, which were arranged in such a manner so as to transnit the

loads on the structures to the soils below This was done inorder to

prevent unequal levelling of the settlenents and also increase the
stability of the buildings. The structures at Kondapur 12 and
Dharaniko\:a123 were raised directly on the soil surface and did not have
any foundations below the ground level. At Dhulikatta, 1 the houses were

built over the well rammed earth since the architects nust have observed
the instability of settlenents laid directly on the soils and thus wanted
to provide adequate foundation for the buildings. The foundations for the
brick structures below ground level were filled by rubble stones in one or
two courses set in nud nortar. Rubble foundations have been noticed at
Kotilingala, Dhulikatta, Kapparaopeta, Polakonda, Peddabankur, Kyathur and
Nagarj unakonda [Chart [1B]. At Kyathur, the foundations were laid from
natural morrum |evel. At Peddabankur and Satanikota the natural bed rock
served both as a foundations and basenent to the buildings. The architects

selected such a site for building activity keeping in view, the fact that
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FIGURE 4

Wat
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(©) A hut with doors

@ A hut from Kavikumara Jataka (b) A hut with matted walls
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(d) A Rectangular hut from (e) A Parnasala or hut
Kavikumara Jataka with a thatched roof. 0 A but from Mattavindaka Jataka

Sketches of huts from sculptural reliefs on panels found at
Amaravati, Sub-region C

(Reproduced from A.Ray, Villages. Towns and
Secular Buildings in Ancient india. Calcutta, 1964, Figs. 12,

11, 6, 26, 28 and 10)
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CHART [ 8

Period [I: Habitatiom and Public Utility Structures

§.No Name of the Site Sub-  Type of  Foundations/ Post-Holes Walls  Roofs Associated  Public Utility

region  House Plan Floors Structures Structures
1, Awaravati ¢ 0 - - - I\ ' -
¢, Chandavaram 8 . - - - - . B
3, Oharanikota t - = N = (-~ (] 1
G Dhlikatte [N 0= - M - =~ '
5. Kapparaopet A 1 N = m
b, Rondapur ] 1 UU - - - I ]
1. Kotilingala [ R N - gm - e 1
8. Kyathur A 1 R - N - -
9. Majery 3 = - - - - I
10, Nagarjungkonda B 111 RO A J MR sa[] 4 w1, 8T, R, B
11, Peddabenter A 0 w & - M & ) i
12, Peddamarur A T * - 4
13, Polakonds b X N J i - - -
14, Satanikonda 0 T N J 1 t
15, Yeerapuraa B 1 - - - []
16, Eelleswaram B £ . - ~ - = 86
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the rock bed would act as a raft foundation. At Satanikota, the depth of
foundations for another building conplex was 0.44 netres filled with morrum
and small pellets of Kankar. The rammed packing had served as a firm base
for the standing walls as the |oose gravels were not suitable for carrying
the load of the heavy brick wall. The foundations for the buildings were

mostly two or three layers of randum rubble stones, set in nud nortar over

125
which the brick or stone walls were constructed as at Nagarjunakonda.

The M lindapanha cited above clearly nentions that the selection of a

suitable site before building the structures of a city was needed and this
126
was heeded to by the contenporary architects of the tine.

The walls of the habitation buildings of Period Il of our study vary

from either being wattle and daub or nud walls to brick and rubble walls.
127
Wattle and daub ones have been reported fromthe Amaravati excavations.

A wall of wattle and daub with nud and white washed called as
128
Sudhamattikalepana has been nentioned in the Buddhist text Cullavaaaa.

Mud wal I's, by way of piling or placing wet clay clods to forma wall, have
been reported from Peddabankur, Kondapur, Kotilingala and Nagarjunakonda
[Chart |B]. Postholes have al so been noticed on the periphery of walls
meant for wooden poles set in mud walls which were needed to support the

wooden frames of the thatched roofs.

On the other hand, houses built of bricks have been reported from
Kotilingala, Dhulikatta, Peddabankur, Pol akonda, Kapparaopeta, Satanikota
and Nagarjunakonda [Chart 1B]. The lower brick course at Pol akonda has an
offset of 10 cms. wide projected fromthe wall serving as plinth or

Kudyapdda [Plate Il11]. This arrangement facilitated the walls to diffuse
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the superinposed load onto the ground of the basement. The thickness of
the walls also varied from 0.50 netres to 0.90 netres. At Satanikota and
Polakonda, the width was 0.50 and 0.55 netres whereas, at Dhulikatta and
Kotilingala the thickness was 0.80 nmetres. There were non-load bearing
partition walls as well neant for the purpose of dividing one room or
portion of a room from another. These walls were built with single bricks.
The width of the partition walls was 0.40netres at Satani kota. The bricks
were laid in two stretchers followed by a header and thus the width of the

wall including its nmortar canme to be about 0.90 netres at Satani kot a. The

walls formed into square and rectangul ar roons, which varied in size from
129
4.0 x 4.0 netres to 12.0 x 17.0 netres. At Dhulikatta and
130
Nagar j unakonda a typical plan of what can be called as a chatussala was

noticed. It had four rectangular halls on the four cardinal directions with
a central open courtyard. A slight change in this plan has been seen at
Nagar j unakonda. Bt Here a spacious square hall at the centre, had four
roons on four corners and the entire structure was surrounded by a row of

five cells on all sides. The other buildings conprised of 1 or 2 roons

with a narrow front, and a verandah. At the rear there was sufficient open
132
space which was perhaps left for the kitchens.

The richmens' houses at Nagarjunakonda were built of brick walls,
133
encased with Quddapah sl abs. This was a devel opnent, probably nmade as a

protective course to prevent the walls from danpening. After this, the

walls were plastered with line. Inside the walls, chases were cut and

soneti mes, postholes was noticed on the top of the walls as at
134 135 136 137

Pol akonda, Dhar ani kot a, Sat ani kot a and Nagarj unakonda to

receive the wooden franes of the roof. However, the load bearing brick
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wall can be seen as the nost common formof building construction during

this period.

Walls built of rubble or shale stones have also been reported for
sites like Kyathur and Nagarjunakonda. At Kyathur,138 the structures were
built of dressed laterite blocks of medium size nmxed with cut shale stones
and pebbles set in nud mortor [Plate I11]. Rubble built houses wth 2.0
nmetres thick wall have been recorded at Nagarj unakonda139 at site no.13.
The change of the nmedium for these constructions was due to its easy
availability at the sites. The walls nust have been built with the help of
pl unb-bobs which carry the perpendicular line to the required height.

Terrocotta Pl unb-bobs have been recover ed from the Eeleswaram
140
excavat i ons. Scaffol ding was al so necessary for making stone and brick

walls. The walls of the houses of the rich and royal people were built to
satisfy the functional requirenents of stability, strength, durability.
They were also nore fire and weather resistant than the hunbler dwellings
which were prone to fire and other accidents and denanded periodical

repairs, since they were built of perishable materials.

Mid nortar as a binding material was used to spread horizontally
between the various layers of walls. For nost of the walls of brick or
stone, nud was invariably used as nortar. However, a solitary exanple of

using linme nortar for the construction of a wall has cone to light from
141
Sat ani kot a. The engineers had gradual |y become aware that the potential

tensile strength of the individual units of brick work could be devel oped
further by the forces induced or enhanced by a strong nortar at the
horizontal bed joints. Hence, they used strong linme nortar at Satanikota.

It has been rightly suggested that line nortar, having the property of the
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PLATE Ill

Period II: Brick walls of a rectangular house, Polakonda, Sub-region B

Period II: Rubble walls of a rectangular house, Kyathur, Sub-region A
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ability to spread, and to retain water against the suction of brick, was a
process that led to a significant devel opnent of bond with the brick and

142
further it was resistant to cracking and rain penetration.

The roofs of the buildings also varied depending on the economic
status of the people from sinple thatched ones to tiled roofs and their
slopes varied from being conical to flat roofs. In case of the houses of
the poor, the roofs were invariably of vegetable material whereas, it

differed in case of the houses of the rich where they were nmade of

143
different types of tiles. The Amaravati panels provide us the evidence

of different types of roofings. Huts in circular, rectangular and square

pl ans had hemi spherical, barrel vaulted and curvilinear roofs respectively
144
as seen fromthe Kavikumara. Somanassa and Mattavindaka Jataka panels

[Figure 4]. Huts with roofs of palm |eaves, Pannasala. domical in shape

145
can also be seen fromthe sculptural panels at Nagarjunakonda and
146
Goli. An attenmpt in copying a thatched roof in rock cut architecture
147

can be seen at Mahabalipuram in Tam| Nadu during the 7th century A.D.

Different kinds of thatched patterns for roofing have been nentioned
clearly in the early Buddhist works. 1o The actual roof, cadana, was to be
either thatched with leaves called panna. grass or reed called trna or
covered with tiles, called ainiaka and also could be covered with skins.
The cottages were said to be made partly of tinber, darukutika. reeds,

nalagara: straw, tinaadra. tinakutika: |eaves pannakutika. The roofs were

also called Sudh3chadana covered by |ine; |stakachadana covered by bricks

, 149
and Silachadana covered by stone.



For thatched roofing, use of |long wooden beans fixed to the posts was
necessary. On these wooden beans, wooden pl anks nust have been placed, as
the spaces between the beans were generally very wide. Reed natting was
then laid over the planks and covered with a layer of nmud as a water
proofing course. In case of conical and hem spherical roofs, the grass
bundl es were probably placed overlapping the earlier ones and then spread

150
SO as to drain out the rain water. This practice of m13I5<i1ng roofs can

still be seen in nost of the coastal areas of Andhradesa. Some  houses
at Nagarjunakonda had flat slabbed roofs over wooden rafters with proper

152
s1ope.

Buildings laid with terracotta tiles have also come to light from

153 154
Dhar ani kot a, in sub-region C, Satanikota in sub-region D
155 156
Peddabankur in sub-region A and Nagarjunakonda in sub-region B
These tiles were double and triple grooved and soretines, perforated. The

tiles were rectangular on plan with rounded corners and a flat upper side.
They had three or four channels in the form of grooves. O the
undersurface the groove ran lengthwise for receiving the ridge of the

adjacent tile. They were kept in position by driving nails into the holes
157

at the breadthwise top into the wooden rafters of the roof. At

Nagar j unakonda, the tiles were either fixed by inserting nails in the hol es

and fixing them into the wooden rafters covering the roof or, to tie them
158

to the rafters with thread or copper wire. The tiles were nmade very

finely, mxed with straw and sone lustre was also given. After preparing

them in noulds they were well-burnt in the kilns. The kilns of brick and

tiles have been wunearthed at the University area at the site of

159
Nagar j unakonda.
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During this period one can notice that there were no chronol ogical
stages in the building of different types of houses. Some buildings were
built with sophisticated technology as they were multistorged dwellings and
were necessarily provided with all the amenities as seen in the panel
scul pture of Amaravati cited above and as indicated by the extant renains
found at Nagarjunakonda. Oh the other hand, huts built of sinple
technol ogy co-existed side-by-side with these sophisticated buildings.
Only a few people in the society had access and control of resources to be

able to afford the sophisticated technol ogy.

The larger part of society had to enploy sinple technology for their
dwel lings using naturally and easily available building naterials. Huts of
different types have also been portrayed in the contenporary scul ptured
panels cited above. The archaeol ogi cal evidence of postholes on the

periphery of the huts attest that large nunbers of huts were built to house

the conmmon peopl e. In the beginning there were huts as noticed at
Amaravati, whereas in the succeeding phase conmparatively nore devel oped
dwel Ii ngs have  been reported from Satanikota, Veerapuram and

Nagar j unakonda. Further, in the last phase, i.e., 3rd century A.D., huts
are seen built on the debris of the earlier dwellings as seen at Polakonda

and Dhulikatta denoting the urban decay at the end of this period.

The houses received light and air through the doors and w ndows.

Wndows  of three kinds, viz., vedikavatavana. jalavatavana and

salakavatavana [Figure 4] are known to be from the sculptural

160
representati onal panels of Amaravati and Nagarj unakonda. Provi di ng ot her

anenities which neke life easier, also formed part of the planning that
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went into inproving the building technology of the period. Arong the
anenities, floorings, hearths, granaries, water supply and sanitary

arrangenents and roads are inportant to enphasi ze upon.

The floors were made up of rammed earth, line plastered and concreted,

brick and stone paved. Rarmed nud floors have been noticed at
161

Nagar j unakonda where gravel was laid to a depth of 2 to 4 inches thick

and plastered with line. Due to the short span of life of these type of
floors, inprovenents have been seen in the flooring which were laid wth
brick or, were stone paved. Floors paved with brick have been reported
from Peddabankur, Dhulikatta [Plate IV], Kondapur and Nagarjunakonda.Pebble
floors have been noticed at Nagarjunakonda only. Stone paved floors have
been seen at Satani kota and Nagarjunakonda. To meet long term performance
requirement floors were laid with concrete. Line concrete was laid as
flooring at Dhulikatta. Thus we see that there was a gradual devel opnent
in technology of laying the floors fromthe earlier sinple ranmmed floors to

the nmaki ng of concrete floors.

QGanaries to store food grains were built of bricks on well-laid

162
foundations as seen at Satani kota and Dhulikatta [Plate V] . Partitioned
granaries have been found at the latter site. They were built in an

inverted funnel or pyramd shape with bricks in receding tiers. The roof

was laid with tiles. A Satanikota nails and tiles were recovered by the

163
side of the granaries [Chart | B.14]. v

The architecture and technol ogists of the period took care to see that

a good water supply system and sanitary arrangements were nade inside the
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PLATE IV

Period II: A brick house with partition walls, Dhulikatta,
Sub-region A

Period II: Brick floor of a house, Dhulikatta, Sub-region A

215



PLATE V
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Period II: A brick granary, Dhulikatta, Sub-region A
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houses. To get clean and healthy water, the people dug wells into the
ground. This is an innovation of the period whereas people in Period |
purely depended on the natural water sources. To avoid seapage and
contanination of the habitation surface, the foundation of these wells was
taken right into the virgin soils. In order to make them round at the
opening, wedge shaped bricks were used. As nentioned earlier, drawng
water from bel ow ground level was an innovation of the people of Period II.
Habitations situated on the river banks had naturally used river waters,
whereas the habitations away from natural water resources could not depend
upon the ground water. The technology of digging well was very significant
for early historic society and therefore, even though some of these
habitations were situated by the side of the rivers, water for donestic
consunption was derived mainly fromthe wells dug nearby. Wells were sunk
into the ground, cased with wedge shaped bricks and sometimes, lined wth
terracotta rings. Every dwelling had its own well. Wells of bhig size
meant for public uses were also dug. They were provided with steps to
access the water. Pavements in brick were made all around the wells.

Every care was taken to prevent seapage of water and the sagging down of

the foundations. The wells dug into the ground for drawing water have been

164 165
brought to light in large numbers at Kotilingala, Dhulikatta,
166 167
Peddabankur and Nagarj unakonda [Chart T BI.

The wells at Kotilingala, Peddabankur and Dhulikatta were built of
wedge shaped bricks [Plate VI]. At Dhulikatta, a brick well square in plan
was exposed. Adjacent to the well was a platform with tw postholes
evidently for erecting wooden posts to support a pully. Water was drawn by

means of a rope tied to a pot or nmetallic vessel. A unique illustration of
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PLATE VI

Period II: A circular well with wedge shaped bricks, Peddabankur, Sub-region A

Period II: A well with terracotta rings, Majeru, Sub-region C
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a brick built well is found represented on a Gandhara scul ptural panel,
which shows a girl drawing water fromthe well, by a rope keeping her legs
in characteristic pose. 108 An inprovenment in the technology of building
the wells has been noticed at Peddabankur, 109 where a well dug to a depth
of 4.10 metres was lined with terracotta rings. Wells lined with terracota
rings have also been reported from Majeru o [Plate VI] in sub-region C.
Though this cannot be a superior technique to lining it with bricks, but it
is cheaper than the latter economically. The rings were of convex body, 76
cms. in diametre, 38 cms. high and 25 cms. thick. Altogether 21 rings were
used fromtop to the level of the morrum bed. The earthen strata was cased
with rings because there was every possibility of collapse of the walls.
These rings went upto hard soil, i.e., to the norrum levels. To ensure
safety, the top most course of the terracotta ring well was lined with
square bricks. Often the top course of the parapet wall of the well was
built wth coping stones. This arrangement also reveals their thorough
observation in using the wells. These coping bricks facilitated them in

preventing the entry of rain water. Hard norrumwas ramed all around the

wel | .

The process of excavating the wells around the houses can be explained
thus. After the construction of the house was over or when it was in final
stages of conpletion, a suitable place in the conpound for digging a well
was selected on the advice of the water diviners or with the know edge of
the inhabitants about the local water table. Then a set of three or four
persons mght have been put to work on the job of digging the well with
crowbars, spades and baskets. The earth was dug out and lifted from the

wel |, while digging was in progress and the process continued till the
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171
water level was nmet. The nouth of the well was narrowed with a
projection of sufficient width to encase it with bricks. The people were
able to prepare wedge shaped bricks, which were best suited in order to get
a circular shape. The know edge of making pottery enabled people to
design, and prepare burnt circular earthen rings. The gap between the
bricks or rings and the earthen wall was filled with conpact earth and
ramed. The top portion of the wells was built with parapets as a safety
neasure. Finally, wooden posts were erected on one side of the well so as

to fix a pully, facilitating the drawing of water by means of a rope and a
172

bucket . .
At Kotilingala near the wells, platforns, cisterns or tubes and
bathroons were built in brick [Plate VII]. Qen or conceiled drains were

also built near the wells, to carry the used water away as at

173 174
Peddabankur . At Nagarj unakonda, circular, square and rectangular

wells were built with stones. The above descriptions of wells lead us to
conclude that the people of Period Il were careful to consume hygeinic
water for drinking purposes and therefore, took great care in seeing that
no seapage was allowed into the wells. Well making technol ogy was nastered
during this period and renmained the sane upto the 5th century A D. barring
m nor changes. Water cisterns and tanks near the residential areas is
being discussed in the next section of this Chapter on Irrigation

Structures.

Anot her i mpor t ant aspect of the building technology in the
habi tational area during this period was the sanitary arrangenent that was
laid out. The objective was to provide the occupants of the buildings with

a safe and healthy environment. The increase in the nunber of houses in
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PLATE VII

Period 1l: Brick wells and cisterns, Kotilingala, Sub-region A

Period II: A soak-pit with terracotta rings, Peddabankur, Sub-region A
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many of these urban centres infact demanded that attention be given to the
standardi sation of hygiene. Thus, drains to carry dirty water away from
the living areas were devised. In the early phase of Period Il open drains
were built as seen at Amaravati175 databale to about the 3rd century B.C
Since it was observed by the people that uncovered and open drains were
unhygi enic, they gradually began to build drains which were covered either
with brick or stone. These coverings could be removed at anytinme in case
there was an obstruction in the flow Drains were also connected to
soakage pits as noticed at Peddabankur. Drains inside the houses were
often connected to soakage pits. At Dhulikatta was found one such drai nage

channel  which was connected to a soakage pit and it was partitioned into

t wo. Since the earthen canals often collapsed, they were projected by

brick constructions. At Peddabankur, a deep pit was cut into the Ievel
176

natural morrum to a depth of 1.90 metres. Here, another drain was

connected to a soakpit lined with terracotta rings [Plate VII]. Thi s

arrangenent reveals that the people had taken utnost care not to allow the
drainage to enter into the subsoil as this would spoil the surrounding

ar ea.

Drains attached to houses, bathroons, wells or enclosures have been
noticed at Dharanikota, Amaravati in sub-region C at Kotilingala and
Peddabankur in sub-region A and at Nagarjunakonda in sub-region B. The

177
drains connected to soakage pits have been noticed at Peddabankur wher e

a covered drain built in brick was found to a length of 13.30 netres. The
side walls had three courses. The bottom ones were paved with brick and
covered by a single course of brick. Side vents were provided at varying

intervals of 1.70, 2.20 and 2.90 netres to allow excess water to overflow
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It was finally connected to a deep pit. A huge drain connected by snall
178
drains has also been noticed at Nagarj unakonda. This was probably the

main sewer drain of the city. A drain or sewer which led out of the city
179
has been nentioned in the jatakas as niddhamanamaaga. An encl osure wall

at the sane site was provided with nany outlets of 2°-0 wide and 7' depth
180

at different places, probably to provide a flow for the rain water.

Wrkshops of blacksmths, scul ptors, potters, bangle and bead nakers
181 182 183

have been reported from Dhulikatta, Kondapur and Nagarj unakonda.

An interesting feature was noticed at Kondapur where a house consisting of
an underground chanber ranging in depth from 1.52 to 7.62 netres was found
and identified as a workshop area. Cccurrence of beads in different shapes
and sizes, coin noulds and iron furnace with platformand cisterns reveal
that these underground chanbers can be considered as sone sort of workshop.

At Nagarjunakonda, workshops of goldsmths, ironsmiths, potters and
184
scul ptors attached to residential quarters have been brought to [ight.

Availability of noulds of gold jewellery, iron furnace, water cisterns and
terracotta pipelines, potters kiln and a good nunber sculpture show ng
different stages of carving denote that these were workshop areas which

were nostly built in stone.

A hallnmark of the building technology of the period was that
habitation areas had enclosure walls to provide safety and security.
Enclosure walls, rectangular on plan were noticed at Dhul i katta,
Peddabankur, Veerapuram and Nagarjunakonda [Chart IIB]. The thickness of
the brick walls varied fromO0.65 netres to 2.00 nmetres and they were raised

on rubble foundations. At Veerapuram and Nagarjunakonda, enclosures were



built in stone and this can be seen as a development in building
construction. It is nore difficult to build stone walls since the quarried
rough stones need to be dressed evenly to suit the plumbline, whereas
construction of conpound walls with brick was easier because of their

premoulded regul ar shapes. Construction of conpound walls has been
185
mentioned in the iatakas and can also be seen in sculptured panels at
186
Amaravati and Nagarjunakonda.

An inportant aspect of the building technology of Period | was the
construction of large public utility structures such as anphitheatres,

common baths, resthouses and roads. The anphitheatre and stadium at
187
Nagar j unakonda are an indication of the ability of the people during

this period to undertake large scale monunental constructions which were
not religious in nature. Both engineering skills and financial support
were needed for this. These buildings were built mainly for the [leisure
pursuits of the elite in society. An oblong stadiumwith a central arena
datable to the 3rd century A.D. was a massive building neasuring 300'-0 x
259'-0 in length and width and 15'-0 deep. Al around the inner side of
the stadium brick was used with a flight of steps of 2'-0 width. A
pavillion was built on its western side. Plain platforns were constructed
on all the four sides. Corridors were also provided in the stadium The

central arena was levelled up and kept free from pebbles. Another stadium

rectangular in plan, was found with flights of steps on three sides and an

188
entrance on the fourth side. Scholars like K Krishna Murthy opi ne that

the location of this stadiumon the hill slopes and the gallery arrangenent
speaks of the sound know edge of the builders in accoustics. The necessity

of spacious walls and arena for performng sports activity have been
189
mentioned in the early literature as kilagriha.
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To execute such buildings it was necessary for the architects to have
a pre-conceived plan and first and forenpst select a suitable site. Then a
big trench was excavated according to the design, and steps were built with
landings fromthe bottomto top in ascending manner. The gaps were duly
filled with earth and dressed waste. The flooring and steps were

systematically executed so as not to allow their collapse due to

190
erosi on.

The excavations at Nagarjunakonda have also brought to light a
191

pillared pavillion attached with a green room These two structures

were enclosed by a conpound wall. Rest houses known as vissamanasdla or
192

punvasala were also built at the same time to facilitate the

accommodation of the public, visiting Nagarjunakonda which was a
significant centre of Buddhist |earning. They were built with lime stone
pillars and slabbed plain roofs and floors. Keeping in viewthe fact that
the public would be frequently visiting the place, the architects with
foresight had the floors made with a mixture of pebble and concrete, over
which a smooth plastering was then done. This would prevent their constant

repair and maintenance and thereby save finances.

Ghats or bathing places were built with beautifully arranged flights
of steps, for easy access and for the use of all the people to take baths
on  cerenoni al occasi ons. These are promnently in evidence at

Nagarj unakonda and Eeleswaram, hoth sites being situated on either bank of
193

the river Krishna. Recently one nore bathing ghat has been brought to
194

light at Chandavaram in sub-region B [Chart | B]. Besides, a commn bath
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built with a well paved platform water tank, steps and water tub have also
been found inside the habitation. 1 Construction of massive structures
provided with steps and |andings, facilitated the public at large to take
baths even when water level in the river fluctuated in sone seasons. This
is a significant feature in building technology of the period in which the
know edge of the masons was put into practice, in securing the banks with
steps especially since they were constantly being washed by the water of

the river.

Roads became inportant to lay out with devel opment of different types
of transport during the period. Well-laid and made up surfaces of the
roads have been noticed at Dhulikatta, Satanikota and Nagarjunakonda. At
the last nmentioned site, there were five roads parallel to each other
running between the river Krishna and Phirangimotu on the east. 1% Roads
were flanked by rubble stones on either side to wthstand the lateral
thrust produced by the heavy traffic. Side lanes or byeroads were also
provided for. These |anes connected the habitational area to the religious

and public utility buildings. Unfortunately, hardly any excavation report

contains detailed information on how these roads were laid. Literary
197
ref erences of the period nention main streets as raiamdaga. mahapatha.

toéranamagga. ordinary streets, as veedhi and by-lanes, as antharveedhi. For

laying roads the intended paths were first levelled. Then boulders and
pebbles were picked up and finally, they were paved with hard morrum to

withstand the wheeled transport.

The above information on building technology of the habitation
structures and public utility related structures, reveals that two types of

building technologies co-existed side-by-side, viz., sinple and
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sophisticated, to suit the needs of both the comon and rich people
respectively. The archaeological data, literary texts and sculptural
panels provide us enough information that the common people had circular
houses of wattle and daub covered with thatched roofs whereas, the middle
class and rich people had square and rectangular houses built with brick or

stone walls and covered with slabs and tiled roofings.

The royal palaces were usually multistoreed with flat roofs having
bal conies, windows, staircases, doorways and enclosure walls. Wor kshops
were provided with all the necessary appendages such as working platforns,
water cisterns and furnaces. The residential quarters were built in both
brick and stone and enclosed by conmpound walls. Workshops were public
utility structures oprimarily linmted to use by the artisan and merchant
classes, who generally were part of the urban elites. Regarding water
supply and sanitary arrangements, every housing unit had its own system of
dug out wells built with brick or lined with terracotta rings and drainage
canal s which were also lined and covered by brick. They were appropriately
connected to ordinary soakage pits which were sonetinmes lined wth
terracotta rings. To enjoy the leisure pursuits, public utility structures
such as the anphitheatre, stadium and public baths/ghats and resthouses
were built, with permanent building materials. The earthen rammed floors
from the earlier period were inproved with the use of lime concrete and

were also paved with both brick and stone.

The evolution of building technology in this period can thus be
sunmarised in the following manner. The wattle and daub walls of the

sinple dwelling structures were perfected with a better technology by
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erecting mud walls and this was then followed by the use of the nmedium of
brick and stone for construction. This offered a better stability to the
dwel ling structures and a longer duration of their existence. The roofs at
the beginning of Period Il were thatched ones but over a period of tine
they too changed and soon brick, stone and tiles became nmore popul ar nodes
of roofing. The fornmer however, continued to exist side-by-side. Tiles,
grooved and perforated were nmanufactured and used for roofings and were
fixed to the wooden frames. The technology of brick making was perfected
and innovated upon during the period. They were well-burnt and roul ded ones
in rectangular shape. \Wedge shaped bricks to suit the circular periphery
of the wells were manufactured for the first time. Brick and stone walls
were raised on well-laid foundations, below a ground level according to the
nature of soil. Some structures were directly raised on the bed rock.
Brick and stone walls were invariably built with nud nortar while line

mortar was used mainly for plastering the walls and floorings.

Upto the 3rd century A.D., the structures were built with brick walls
only. However, from the second half of the same century we witness an
inmprovement in technology as the brick walls were strengthened by encasing
them with stone slabs. This added a significant ampunt of stability to
the structures and prevented the danpening of the building through the
entry of rain water. Houses were provided with front verandahs and
partitioned walls, built by a single brick course inside the houses. This
reveals the econonmic aspect of the building technology. Since the
partitioned walls were not load bearing conponents, the architects used
only a single course of bricks in order to divide the halls into separate
cells. As a safety nmeasure, the houses were enclosed by conpound walls.

Valk away pathways laid in traditional manner were perfected and inproved
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with well-laid roadways connected to sublanes.

It can further be said that the role of the architects in building
technol ogy had been to design buildings that reflected the interests of the
public. They became the meeting point between the society and technol ogy.
The architects in their enterprises had to have a sound know edge of the
soil mechanics, topography and location, before building the structures.
Planning and designing of all types of buildings revealed their
organisation of space for different purposes, according to different rules
that reflected the needs, values and desires of the people. The architect
had to coordinate wth other consultants, experts and craftsmen in
different fields of building technol ogy. However, he controlled the
different aspects of the design and the structural process of arranging for

lighting, water supply, sanitation and even accoustics.

Period Il thus witnessed inportant developments in  building
t echnol ogy. The evidence for habitation buildings and public utility
structures for this period is substantial and enables us to conclude that
it reached a watermark by the end of this period in Andhradesa. After this
period such information is rare to come by. Sone of the above delineated
descriptions of ordinary housing patterns and material used to build them
are valuable since these traditions continue even today in rural areas.
Material evidence of the survival of such techniques in archaeology thus
enables us to evaluate their time tested efficacy which the collective

experience and know edge of the people had preserved.

Information on habitation and public utility buildings of Period Il
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and |V is scanty and not forthcom ng, because the sites that have been
tapped for archaeol ogi cal excavations have been very few In this regard
it must be nentioned that only future excavations may provide evidence of
ordinary housing patterns and public utility structures for Period |III.

This absence has, at present also to be understood against the background

198
of the debate that is raging anong scholars on the nature of wurban

decline and growth from the early nedieval that we have outlined above in

Chapter |. Some scholars suggest that urban decay was caused by decline in
199
trade, both internal and external, and the collapse of stable enpires
200
and religion. These factors had in the earlier period generated

finances which was mainly responsible for the existence of different types
of building structures that had been concommitant and prolific with early

historic urbanisation.

Despite this general absence, a few sites in Andhradesa have yielded

data on habitation buildings and these are discussed bel ow. Excavati ons
201

conducted  at Keesaragutta [Chart | C & I D in sub-region A have

brought to light a conmplex of residential buildings [Plate VIII] in Trisala

Vasthu pattern, belonging to the 4th-5th centuries AD. Al these
structures have been enclosed by a massive wall. Anmong these, there was a
huge brick structure containing five cells prefaced by a common verandah
which was provided with a square portico in front and a flight of steps to
approach it. Considering the width of the wall, it is likely that this
must  have been a storeed building. The flat roof mght have been covered
with terracotta tiles and plastered with lime. It was supported by wooden
posts as is indicated by the presence of post-holes. The bricks used
measured 46x23x7 cms. Another three celled structure here has also been

identified, wth a portico and a flight of steps, which ended with a
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nmoonst one. The exterior surfaces of the walls were finely plastered with
lime. Sone houses at this site had rubble basements. The partition walls
measured 0.75 metres in thickness. The flooring was brick paved. The
excavations conducted in the contiguous region at the site Paunar in the
wardha district of Maharashtra, have also laid bare brick structures, tiles

and ring wells, for soakage and well-built houses wth excellent
202 203

foundations belonging to 4th-5th centuries A D Amita Ray's st udy
on the 'Uhbanisation in Bengal’ reveals that fromthe sixth century A D.
onwards cities grew up in Bengal, with a recognizable urban character,
backed by the growh in socioeconomic aspects which accelerated the
developnent in the agrarian base. In this connection she cites two

archaeol ogi cal sites, viz., Pundranagar and Kotivarsha, both of which were
204
fortified and had pal ace and religious establishments. Keesaragutta is

thus one such site of the Period which did not decline as other centres did

after the third century A D.

The above information leads us to conclude that the building
technology of Period Il was nmore or less continued into Period Il but
enpirical evidence for this at the nonent is linmited only in sub-region A
from the above mentioned site at Keesaragutta. However, infornation on
habitational and public wutility related structures such as dwellings,
mathas and hospitals attached to the tenples can be described from a few
excavations conducted in Andhra Pradesh at sone tenple sites. Contenporary
literature and epigraphical sources have al so been used to construct a

pi cture of such habitational structures.

At Aanpur in sub-region A a habitational deposit was noticed by us
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on the southern side of the present town. Unfortunately, excavations

have not been conducted at this early medieval tenple town. Wi l e
dismantling sone tenples datable to 7th-8th centuries A D which were
located on the left bank of Tungabadhra river that were threatened by
subnergence due to the building of Srisailam dam | observed a deposit of
1.00 netre thick occupation. This layer was of pati earth mixed with stone

and brick bats and abundant pottery pieces resenbling exanples of the
206
Vishnukundin Period [Chart | C& I D]. Here again, unless fullfledged

excavations are done, the true nature of urban settlement in this tenple-
town wll not be possible to delineate. In another case, ruins of early

nedieval habitation in the shape of fortifications, foundations of

207
residential buildings are still seen at Mukhalingalm. However, because

of the nodern houses that have arisen over the debris of the above ruins,
details are not clearly available regarding the nature of these settlenents
ei ther. In fact, it would not be an exaggeration to say that nost of the

early nmedieval town settlements have been superinposed by subsequent

208
habitations and therefore, have been difficult to excavate. A sinlar

evidence cones from sub-region C at Asanapura, identified as Achalapura,
near Yallamanchili in Visakhapatnamdistrict. This has also yielded huge
quantities of potshreds and pati earth. Both these pieces of evidence

testify to the fact that this town was in existence fromthe 7th century

209
A D. onwards. K.Suryanarayana suggests it mght have been burnt down by

the Eastern Ganga Kings during their invasions. A 7th century inscription
of the King Jayasimha-I nentions that he made provision for a dwelling
place in Kudivada near Asanapura and this proves beyond doubt that there

210
were dwellings here before its decay.

Therefore, since the enpirical evidence from archaeol ogy on habitation
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buildings is very poor, we can draw upon the contenporary literary works,
for India as whole regarding the descriptions of various types of buildings
and the possible technology used to build them The /ﬁxmarakoéa\211 furni shes
us infornmation on towns and houses. The Puranas compiled nostly during the

early centuries of Christian era and sone during the early nedieval Period

(600-1200 A.D.), deal at length with the subject of building houses. The

212
Matsvaburana in its Chapters 259 and 260 deals with the descriptions of

bui I dings and their conponents such as plans, neasurenents, classification
of pavillions, halls, etc. Building materials have al so been described in
Chapter 257 of the same work. The Brhat,sari\hita.213 a text of the 6th
century A D., has descriptions on Vastuvidya. where sone rules have been
prescribed for the selection of a site for the proposed buil ding. It is
stated that the site was to be soft, even and of sweet odour and taste. It
was, on the other hand, not to be hollow frominside. Further, it was good

if it abounded in commendabl e herbs, trees and ores. It also prescribes

varying sizes of houses for the different grades of ruling Chiefs and also

214
for nenbers of the four varnas. Some of the houses are described as

single storeed while the majority are noted as multistoreed and this,
therefore, inplies that a sound technol ogy was available to the architects
and builders of such big houses. It can thus generally be suggested that
house structures of the Period IIl were nainly multicelled and storeed
buildings with front verandahs and built in brick. F oors were rammed and
roofs supported by wooden frames and posts supporting the walls. The walls
were plastered with linme nortar. The entrances were approached by flights

of steps.

For Andhradesa there are inscriptional and literary references which
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describe public utility buildings such as mathas, hospitals and al chenical
| aboratories. The inscriptions from A anpur describe sone of the these in
detail . Mathas are nonastic establishments, separate from the tenple,
specially built for the residence of religious teachers, who had to inpart

education. Mathas also served as feeding houses for the students, ascetics

and pilgrins. In this connection, the existence of a Saiva matha at
Talamanchi in Nellore district which falls in sub-region C dated to the
7th  century A.D., can be cited from the inscription of Chal ukya
Vikramaditya, wherein he donated sone land to his preceptor Si Meghacharya

215
for the said purpose.

Another interesting information regarding public utility constructions

of the early nedieval period is the nention of rasasala. i.e., a chemcal

| aboratory which is found at Alanpur [Chart | C &I DJ. According to
216

|.Sanjiva Rao, the rasasala at Alanpur was built in accordance with the

rules laid down in rasasastra. It is said that netallurgical operations
requiring the use of fire, were to be taken up on the south-east quarter,
grinding operation on the southern quarter, surgical operations on the
south-western quarter, washing operation on the western side, drying up
operations on north-western side and finally, alchenmcal operations were to
be taken up on the north-east side. The storage of the raw naterials was
said to be done in the centre. This description tallies exactly with what
has been found in the formof the roandapa like, closed stone building
situated on the northern side of the tenple at Alanpur. At present these
structures serve as a Mseum The above Iliterary citation on the
construction of the said building pertaining to infornation on industrial

and technical activities is a rare piece of evidence and one of its kind.
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The period from the 10th to the 13th centuries A D. provides the
institutional framework for great agrarian expansion and urban growth in
the succeeding centuries. However, many scholars have attributed this

period with enough econonic expansion for rural settlements to be

217
transfornmed into sem-urban or fulfledged urban settlements. The former

grew around Brahmadeyas which were prominently brahnin habitation areas.
Revenue from these lands were often offered for the naintenance of the
educational institutions and tenples. 218 Thus, it is argued in the context
of Tam| Nadu, that during this period, due to the devel oping trade between

the town and country, villages which earlier were centres of fairs and

markets, now came to be developed as towns. In the context of Andhradesa

219
the Basini konda epi graph from sub-region D dated to 1050 A.D., states

that an assenbly of merchants converted the village Siravalli into a town,
Pat t ana. 220 The sanme inscription nentions it as an erivirapattana or an
inland port and as an inportant trade centre, so nuch so that it came to be
provided with armed protection. Continuity of settlenent and the grow ng

prosperity of villages in some regions of Andhrade§a has been observed from

several epigraphs of the period which speak of urban influence in sub-
221
region D. Another inscription dated to 1187 A D. records that a nunber

of gavundas (village headnen) who came from nagarisima (the border of town)

with their carts, settled in several rural settlenents.

Thus, during Period IV, the study of habitation structures is clearly
related to the revival of towns and cities, as found nmentioned in the
contenporary literature and epigraphs of the 11th to 13th centuries A D
It has been observed that there was brisk trading activity, and as a

result, some coastal port towns such as Kulottunga Chddapattana, identified
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with nodern Vi sakhapatnam Cholapandyapuram, i.e., present Ghantasala and
222

Desi vuyyakonda pattana identified with Mtupalli, all situated in sub-
region C rose to promnence. Mny inscriptions fromMukhalingam, datable
between the 8th to the 11th centuries A D., nention tows and cities such
as Simhapura, Dant apura, Draksarama, D rghasi, Vengi , Vijayapuri,
Bhogapuram and Dharmapuram. 223 Further, a text of the 11th century A D.,
the Manasollasa. enunerates inportant early nedieval Andhra urban centres
with textile industries located at Podanapura, present day Bodhan,
Chirapalli, present day Chirala, and Allikakula, nodern Srikakul am 224
Instances of towns founded by Kings and ninsters are also nunerous from

inscriptions. Jagadala Mummadi, the younger brother of Ganapatideva,

claimed to have constructed a town on the banks of a charming lake called
225
Ganapapura in 1245 A D Al these towns nentioned in inscriptions have

to be understood agai nst the background of the re-devel opnent of the market
econony of towns fromthe beginning of the 1lth century A D in nmany parts
of south India. It has further been pointed out that this coincided with a

recogni zabl e increase in the circulation of metallic noney as indicated by

226
noney payrments for constructional | abour. Regarding the evidence of
coined noney and its re-energence in medieval Andhradesa, information can
227
be gleaned from literary, epigraphic and archaeol ogi cal sources. Thi s

kind of wurban activity was conducive for the growth of habitation and
public wutility buildings. However, nost late nedieval townships renain
under continuous occupati on. This makes excavation work exceedingly

difficult and therefore, there is a dearth of infornmation on such

constructions which were a necessity for every day use. ly if these

228
townships had got deserted, as in the case of Hampi, t hat
archaeol ogi cal information would be available in a substantive and rich
nmanner .
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Wthin Period |V the Kakatiya phase of rule saw a very prosperous
regime energe in nedieval Andhradesa. People could exercise power through
their assenblies which was nore than that exercised by the mandalikas.

The village assenblies were called as a aseshapraia. samasthapraia and
229
occassional |y QLIM G all these local bodies, a bigger

conmttee called sthalasamava representing all the people of the sthala or

group of villages has been inportantly mentioned in the epigraphs of the
Peri od. 230 The strong local econony is indicated in one instance by the
fact that to donate land to sone tenples, the early Chiefs of the dynasty
had to obtain permission of the village gavundas. the village heads of
Sanigaram and Bezavanka, 2t a place situated in sub-region A Li kew se,
the ma@ndalikas sought permssion of the village assenblies to donate I|ands
and to collect additional dues, as recorded in an inscription found at

232
Taduvai which is located in sub-region B

This background enables us to describe, based on both Iliterary and
epi graphi cal sources, sonme of the habitational and public utility buildings
for the latter half of Period IV such as dwelling places, mathas, satras.
colleges, hospitals roads and highways. There is only a solitary exanple

from an archaeol ogi cal source that reports public utility buildings from
233
the excavations conducted at Mtupalli in sub-region C [Myp V].

Inscriptions provide us the termnology used, to refer to buildings and the
donations of house sites, called niveSsana sthala. to various groups.
Literature on the other hand, offers infornmation on the different types of

bui I dings of the period. An epigraph from Sanigaramof 1052 A D. refers to

234
a donation of 12 house sites. The inscription found at Sirur in sub-
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region A inforns that a mahasamanta called Aggal ayya nade a gift of ‘tand,
235
garden and a house to one Siddhantadeva. The Nagul apadu inscription

dated to 1303 A D. refers to a gift of some land for house sites, sthana
236
ni vesana. The thousand pillared tenple inscription of Hanunakonda dated

to 1163 A D refers to the fact that Brahmins were living in bhavanas.

237
i.e., storeed buildings. Sone inscriptions also provide infromation on
238
the layouts of market centres and cities. A Peruru, a narket town in
sub-region B, there were separate quarters, i.e., residential buildings for

the brahmns, the Telugu and Arava nmerchants, Gollakampulu. Telikis. and

local officials. A Nellore, known as Vikramasi mhapuri, the capital of the
Telugu GChodas there were constructed many quarters belonging to the

239
Brahm ns, nerchants, artisans, cultivators, weavers, and others.

The Ganapesvaram inscription of Ganapatideva nmentions that the
different localities of the city were built and devel oped by Rudra and were
naned after the OChief towns of the centres he had conquered such as
Panugantivada, etc. Further, it states that he peopled these newy
devel oped colonies or satillite towns with the inhabitants of these
respective towns conquered thus, making the capital city truly metropolitan

240
and cosnopolitan in nature. An inscription found at Hanumakonda dat ed

to 1170 A D. refers to the fact that King Rudra burnt the pura of Medaraja.
Fromthis, it is possible to infer that the houses in the capital tow were

probably built with perishable materials, such as thatched roofings and

241
wooden frames which nust have burnt easily. The Mogulutla i nscription
of the 13th century refers to Warangal city with saudhas and harmyas. i.e.,
buildings built by lime mortar and refers to themas storeed ones. The

Bayyaram Tank inscription datable to the 13th century A D. refers to the

fact that Mailama built three new towns, viz., Mhadevapura, Bayyaram and
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Dharmavaram and 1n the last nmentioned one she is also said to have built
public utility constructions such as hospitals and rest houses

242
(visramanasalas).

The Chebrolu inscription of Jayapa Senani, the Commander-in-Chief of
Ganapatideva, nentions that after the defeat by Jayapa, the vilasa harmvas.

the luxurious storeed buildings of the Kings, were found ruined and were
243
seen with grass grown on their terraces. In the descriptions of a 13th
244
century inscription called as the Nirosthyakavya, found incised on
Ursgutta near Hanumakonda, there are a few references to contenporary
bui l dings such as a storeed building with bed rooms. The sane inscription
also nmentions that the whole of Andhradesa of that period had countless
cities which outshone the nunmerous divine cities. It further goes on to

el aborate, with sone exaggeration, that the assenbl age of nunerous dansels

with noon like faces, on the top nost floor of the houses in the city nade
245
it difficult to see the existence of the real noon in the sky. These

inscritpional references to cities and the habitation and public wutility

buildings are corrobrated by descriptions in an important text of the
246

period called Kriddbhirama. This work portrays the contenporary life of

Warangal city with all its details and glory during the first quarter of

the 14th century A D The text nentions inportant trade centres like
Madisanta, Mailasanta. Akkalawdda, some roads and storeed buildings and
also hutrments. It describes a painting hall of Mchal devi, where paintings

of Palnaticharitra were done, on the snooth surface of the walls which were

247
plastered with fine Iime. It further inforns us that the Warangal city
248
had 300 large and snall conmercial establishments and shops.
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The archaeol ogi cal sources for Period |V are few but fortunately we
have structural renains of some unique buildings identified as a custons
house fromthe site of Mtupalli [Chart | CS| D], This was a fanous port

town during the nedieval times and excavations were conducted here during
249
the 1971-72 season. These excavations have revealed a huge brick

structure, rectangular in plan, constructed of burnt brick in nud-nortar
and plastered with line [Plate VIII]. The thickness of the wall noted was
50 centinetres, the total length of the building measured 22.20 netres
with a width of 531 netres. The height of the extant walls was 3.0 netres
on the south-western side. Al the four walls had off-sets, slightly above
the floor level. Four doorways facing each other of the size of 1.07
metres broad, were noticed in the mddle of the walls. Long iron hinges of
door leaves were also found. Inside the building were tw rows of
pedestals constructed of brick and lime and provided wth rectangular
sockets, each with a depth of 20 cns. Woden pillars mght have been kept
over these pedestals for supporting the roof which was covered with
channelled tiles. A small stack of tiles was found at the floor |evel,
outside the building which nmeasured 24x13x8 centinetres. The site has al so

yiel ded Chola coins of Rajaraja and Chinese coins of the early Mng period.

The above structural remains give us sone idea on public utility buildings

250
and building materials of the nedieval period in Andhradesa.

There was no continuous habitation at this site, though it was the
rain gullies which were responsible for bringing the renmains to light.
Initial explorations conducted at this medieval port town further led to
systemati c excavations. On the other hand, nedieval settlements such as at
Warangal , Al anpur, Vengi, Visakhapatnam Ghantasal a, Hemavati, Kanduru and

Var dhananapuram have been occupied continuously. Therefore, the type and

240



CHART 1 Ct D

Period II1 ( IV : Hibititioi ud Public Utility Strictures
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PLATE VI

Period 1y:Brick Walls with lime plaster, Customs House, Motupalli, Sub-region C
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exact nature of settlement of the period is difficult to discern because of

later day superimpositions.

Further, on the above mentioned archaeological remains found at
Mtupalli it can be assessed that the plan of the building and building
materials used were simlar to those of the buildings in the early historic
period. Despite the lack of systematic nedieval archaeology the buildings
of a opublic utility are often found attached to extant tenples such as

mathas. satras. colleges, hospitals and roads. As we shall examine in a

subsequent chapter, tenple building activity in Period 1V was quite
prolific and therefore, such constructions that come as appendages to the
tenple structures are also found in good nunber. The nost comon was the
matha which played a prominent role in serving as a seat of learning and
place of living for the priests and their young students. The Eastern
Chal ukyan King Amma || granted a village called Tadikonda in 954 A.D. to a

Saivite matha designated as a separate dwelling place for nonks at Bezewada

which was said to have been a three storeed building decorated with
pictures and paintings.251 Ruins of mathas built in stone during the
11th-12th centuries A D. can still we seen at Jalalpuram Kannekallu,
Amarabad, Mallesvaram, Omkareswaram, Udmilla, Laxmanapuram, Velur and
Ka1uvako)anu.252 There is an inscription which describes that one
Visvesvara Sivacharya the Rajaguru of Ganapatideva, is said to have

established mpathds at Kalesvaram, Ponnuguru, Mantrakuta, Chandravalli,

Nandapur, Kommuru, Elesvaramu, Nivrithi Sangamesvaramu and Uttara
253
Somasila. Branches of Golaki matha also established by Visvesvara
Sivacharya were set up at places like Mal kapuram Srisailam, Tadikalapudi
254
and Tripurantakam. Vai shnavites too had mthas and one such is
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nmentioned to have been located at Simhachalam. An epigraph from
256

Pushpagiri dated to 1300 A.D. mentions panchamathas

General ly, as seen at Mallesvaram and Ramathirtham, situated in sub-
region A, the pathas were built in stone and were rectangular on plan with
a hall on the front side and an ante-chamber at the rear. The religious
teacher mght have lived in these chanbers, whereas the front open hall
closed on three sides, was used as a place of learning and recitation of
scriptures by the young students. These mathas as observed at the above
two sites, were raised on randum rubble, flat foundations of red sand
stone. The stones were joined very closely and their top portions were
clanped with iron dowels. These might have been erected by using
scaffolding materials as was done for the tenple building. Above the
walls, the roof was laid with long stone slabs fitted very closely, over
which a concrete mxture of lime, stone chips and river rolled pebbles was
laid as a water proof course. The floors were laid with neatly dressed
sl abs. The above information leads wus to infer that the building
technology of the public wutility buildings such as mathas was not

essentially different fromthat used in building tenples

Feedi ng houses called satras where food was arranged free of cost for

saints, students and public on pilgrimage were simlarly attached to
temples, and likewise, built in stone during Period IV. In this regard we
have anmple references to them in the epigraphs of the period. satras as
appendages to the tenples utilised for public purposes have been mentioned
in the inscriptions  found at Vemu1awada,257 Agast hyesvar am

258 259 260 261
(Malleswaram), Draksharama, Pillalamarri, Peddagarlapadu,
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Malyal a, Juturu and Simhachalam.

A Simhachalam tenple inscription dated to 1291 A D. nentions that the
commander of Narasimhadeva, the eastern Ganga King, established a college
to provide instructions to the students. B Hospitals were also set up as
appendages to the tenples. The Saidapur and Mal kapur inscriptions give
information regarding hospitals established at a Jaina basadi and at a
Saivite matha. respectively. The Draksharama inscription informs us of the

existence of a medical and health centre attached to a local tenple. I't

was also mentioned that a certain Vaidya Suryadeva Pandita and Annaya

265
Vai dyendra, visited this place and made sone donations. An inscription

from Mandaram registers a gift of two villages by Ganapatideva to
Visvesvara Sivacharya who founded a matha,, a college, a choultry a
maternity hospital and a general hospital.266 The above references prove
the existence of these inportant structures neant for public ultiltity which
were mostly built of stone because of the permanance of the material.
Being attached to primarily religious nonunental buildings they have

survived intact in contrast to ordinary dwellings which were nost probably

made of perishable materials like mud, reed, tiles and hay.

Roadways and highways which form part of our discussion on public
utility structures, and which facilitated land transport, are found
commonly nentioned in the inscriptions of the period. An epigraph from
Bodhan of 1056 A.D. mentions different streets of the town as Indranaravana
veedhi. Brahmapuri veedhi. artisans' streets and the street of the dancing
girls.267 A 13th century AD. literary work called the Andhra

268
Bhashabhushanam of Ketana speaks of a highway connecting the northern

region from Ayodhya to Kanchi, running through Warangal and Nellore. There
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were also routes from Mtupal li to Karnataka through Yanamadala, Vinukonda,
Tripurantakam  Panyam, Alanmpur and Raichur.:e69 As there was nothing
mentioned about the materials used for laying roads we can not assess the
level of building technology in relation to road building activity during

this period as was done by us for the early historic period.

In an overview, the evolution of building technology of the
habitational and public wutility structures, i.e., buildings used by
individuals or by a comunity for dwelling or other purposes of comunal
life, can be assessed from Period | to Period IV in the following manner.
During prehistoric times, men had lived in natural caves or caverns.
However, his nmovements to the plains in search of food during the course
of his evolution and made him build sem permanent habitations with locally
available mterials. Natural rock shelters however, continued to be
occupied for dwelling purposes. In Andhradesa, during the early phase of
neolithic stage we noted interesting constructions for dwellings. These
were pits cut into the ground. During the later phase of the sanme
Period, rectangular houses with thatched roofings supported by wooden posts
cane into existence. During the last phase of Period I, i.e., the
Megalithic stage, iron was introduced and people started building their
houses with non-perishable materials such as stones. The houses of the
neolithic and megalithic stages were circular, square or rectangular in
shape. Floors were rammed with earth or morrum, some times, plastered with
lime on stone chips. Walls were built of nud, wattle and daub. Hearths
and fire places were built inside the houses. The prolific use of stone
that could be quarried by use of iron enabled floors to be paved with shale

stones. Compared to the rammed floors of the earlier period this was a
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significant development in the evolutionary process of making good floors.

The associated structures or appendages to the habitation for Period |
included cattle pens and refuge pits which were made with a rather sinple
technology at this stage. W find only one evidence of a pathway which
represents the public wutility structure of Period I. This comes from
Ramapuram belonging to the late neolithic period. Construction of conpound
wal I's around houses in the Megalithic period, was a new aspect of community
protection which was not known earlier. Single, double or even conplex
hearths, lined with clay were found inside the habitation. The technology
used to build in the habitation area was still in its incipient stage and
was primarily done with only perishable materials at first. Though there
was a gradual use of stone in the Megalithic context for the first tine,

sun dried bricks were manufactured as observed at Gandluru,

During Period Il called the early historic, roughly around the 4th
century B.C. to the 4th century A D. the settlements show an expansion.
The size of structures with several inproved facilities in the houses cane
into being. These settlements were laid out in well planned towns and
included, apart from common dwel lings, building conplexes, enclosure walls,
systems of water supply and sanitary structures. Besides, sone public
utility structures such as an anphitheatre, rest houses, public baths and
ghats have also been found. The walls were of wattle and daub, brick and
stone and sone times, were plastered with lime. Roofs were laid with tiles
for the first time. Inprovement in covering the floors was observed by
covering themwith line plaster or concrete. WAlls were raised on sinple
foundation of rubble stones. Water was, for the first time, drawn fromthe

ground by sinking wells. Waste water was taken away by drains both covered
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and uncovered.

The plans of houses now changed from circular to square and
rectangul ar. Some houses were built on firm foundations. During Period |
some buildings were also built with sophisticated technology as they were
multi-storeed dwellings with all the amenities. On the other hand, huts
buil't of sinple technology co-existed side by side with these sophisticated
bui | di ngs. Nonet hel ess, there was a marked inprovement in building
technology of this period and we have a variety of buildings known to us
not only from archaeol ogical remains still extant, but also from literature

and scul ptural representation on contenporary buildings

The limted information on building technology of Period Il and 1V
hel ps us only to make sonme general inferences. At the beginning of Period
Il we have habitational buildings built with brick, lime, wood and tiles
as has been seen fromthe details of the Keesaragutta excavation. The
inscriptional and literary evidence suggest beyond doubt that there were
buildings of different types used by the common people but due to lack of
archaeol ogi cal evidence the techniques of construction at each stage and in
each type of building could not be assessed as was possible to do for
Periods | and Il. However, we can postulate that some of the dwelling
structures nust have been built of perishable materials, though the
evidence of a considerable nunber of nonunental buildings like tenples
which were built during this period indicate that permanent and durable
building materials were available to the technologists of the periods. In
this connection 1t is inportant to indicate that since resources from |Iand

and trade were available mainly to the King and Chiefs and other elites
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who were the main patrons of tenples, they were in a position to experinment
more freely wth sophisticated building technology. Furt her, the
technicians and artisans were also under their control. During Period 1V,
there was a proliferation in the building of nonunental structures but the
evidence for the houses of the common and poor people is again negligible.
Inscriptions and literature do refer to different types of houses and sone
of them nust have been made of perishable materials such as nud walls and

thatched roofs, as a thirteenth century text Sukti Muktavali of Jalhana
270
suggests. This text also alludes to humble dwellings and the harrow ng

poverty that people lived in. In contrast, it was natural for the public
utility buildings such as mathas. colleges and hospitals to be built with
stone because of the munificient grants that were available fromthe |anded

elites for building and maintaining them
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[1.2 [|RRIGATION STRUCTURES

The prosperity of any country depends upon its econony supported by
agricultural revenue. To inprove agriculture the States resort to
artificial means of irrigation for the betterment of the econonic
st andards. The energence of State with a capacity to set apart huge
amounts for the devel opment of technology was one of the factors that led
to the building of irrigation structures in early India. Private
individuals, certain comunities and local lords also helped financially
and materially in this regard. In Andhradesa a nunber of irrigation
related structures, originally located in the vicinity of religious
structures, were dug and built, after a proper survey and selection of
suitable water sources and conmand area under the guidance of technica

experts who managed |arge nunber of ordinary |abourers. In the follow ng
pages an attenpt is made to explain the different stages of development in
building technology of irrigation structures in Andhradesa beginning from

Period | to Period IV of our study

Irrigation is the artificial application or process of supplying water

to crops in countries where the rainfall is insufficient or comes in the
1
wrong season. In modern terms it is understood as a scientific practice

which deals wth the operation or system of conveyance of water through
channels. It is comonly assuned that today irrigation represents a mgjor

departure fromearlier agricultural practices involving radical changes in
2
techni ques. The earliest forms of irrigation were indeed small scale

wat er-spreading techniques involving mnimm amounts of investment and

| abour . The water resources for irrigation can be classified into two
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kinds viz., npatural and artificial. The former includes rains, rivers,
tributaries, streams and small gullies, while the latter includes nan nade
structures such as reservoirs, ponds, ditches, tanks, wells, canals and

river channels.

The wearliest irrigation activity fromthe archaeol ogical record has
been noticed at some of the Indus Valley sites. Witing on water sources
of the Indus Valley people, Shereen Rat nagar3 points out that they m ght
have depended on ground water, available in the formof aquifers as noticed
in Kutch or in the remmants of summer inundations found at Larkhana, or in

the courses of small spring-fed rivers like the S nd Kohistan. The Indus

people are also said to have used lift irrigation systens for agricultural

4

pur poses.
The irrigation techniques after the end of the Indus Valley
civilization, are known to us fromstatenents in the earliest literary
sources. In this regard we have sone of the first references to irrigation

facilities in the Vedas, the earliest literature available. For instance,

5
the Rigveda mentions four sources of water, viz., fromsky, sea, rivers
6
and wells. The Yajurveda nentions additional sources of water from
7 8 9
reservoirs and canals. Irrigation by wells, tanks and canals is also
described alongwith earthen damns. Transport of water through large bags
u 12 13
of skin, a wat er - wheel and a noat have al so been described in the
14

Vedic literature. Panini mentions in the Astadhv3dyi the yuaavaratra to
mean 'yoke' or 'rope' or 'strap', by which the bullocks were driven for
drawing water. A long earthen bucket used for irrigational purposes has

al so been nentioned.
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Among the various physical regions of the Indian sub-continent, the
Deccan is relatively dry area with limted seasonal rainfall and with a
shortage of perennial rivers. The need to have water easily available and
to avoid stress caused by draught and other causes nust have led the
earliest neolithic and chalcolithic comunities settled in this part of the

country to develop irrigation systens and also produce earthen water

storage vessels. In this regard we have the first evidence of an

irrigation canal from Inamgoan, a Jorwe site, in the western Deccan
15

belonging to chalcolithic tines. This channel was excavated in trough

shape, running to a length of 420 meters with an average width of 6 neters
at the bottomand 8.70 neters on the top. It probably received water from
the stream coming fromthe north-east of the site. Its construction
explicitly denotes the innovative skills of the chalcolithic people in
creating an artificial irrigation facility to pronote agrarian production

inthis area

In proto-historic Andhradesa however, neolithic people had lived near
places where water was easily available, i.e., near rivers, rivulets and
wat er basins, as noticed at places like Budigepalli, Peddabankur
Kadambapur, Polakonda, Chinnamarur, Chagatur, Utnoor, Uppair and Somasila
in sub-region A Veerapuram, Belum, Billasargam, Ramapuram, Eeleswaram,
Nagarj unakonda, Gandlur and Gangivaripalem in sub-region B, Jami and
Kesarapalli in sub-region C and Hulikal and Kundili Cherlopalli in sub-

16
region D

It is therefore, only fromthe megalithic phase of Period | of our

study, that we see the emergence of an indigenous tradition of water
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engineering, using a run off storage system such as reservoirs and cisterns
to ensure an annual water supply within the perimeter of habitation sites
as a neans of supplenenting naturally occuring surface water sources. The
Megalithic people led a sedentary life and possessed a broad based
subsi stence econony, supported by a specialised technol ogy which included

the construction of large scale water controls. In this regard,

17
N R Banerj i points out that in south India, megalithic nonuments are

found located near large tanks which accommodated the rain water flowng
fromthe slopes of the hillocks nearby. On this basis, he opines that the
megalithic people possibly introduced tank irrigation in the south.
Scholars like B.K.Gururaja Rao al so observe that the nmegalithic people

lived in villages consisting of a sizeable population indicated by the nass

of organised |abour, required for construction of huge sepul chral monunents
18
and large irrigation tank bunds. E.H.Hunt is also of the opinion that

the econony of the negalithic people was based on agriculture which was
carried out by irrigation. * Based on the evidence of palaeobotanical
remains of rice and sugarcane obtained from south Indian negalithic sites,
T.M Srinivasan suggests that lift irrigation was in vogue towards the end

20
of the period.

In Andhradesa too, Megalithic burials at a few places have been
noticed in close proximty to the irrigation tanks or perennial rivers.
This led Krishna Sastry21 to presune that these people were prinarily
agriculturists. My of the burial sites of Period | have been noticed in

the proximty of large irrigation tanks as at Budigepalli, Torruru,

Kanukol | u, Kadambapur, Polakonda, Rajagopalapet and Kethireddipalli in

22
sub-region A Mly a single site with simlar kind of tanks have been
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23
reported from Nagarjunakonda in sub-region B. It may be presuned that

these tanks must have supplied drinking water to the house holds |ocated at
these sites, as well as used for sustaining their crops. In our recent
survey conducted at a negalithic site called Damaravai24 in sub-region B,
we noticed a large nunber of dolmens, scattered on a chain of hillocks
around the village. The slopes of the inner side of these hillocks gave
rise to forma large tank, which was presumably utilised for both drinking
water and for irrigational purposes. On the basis of the above evidence it

is fair to surmise that large scale tank irrigation was initiated by the

Megalithic people in early Andhradesa. [Map VI]

During Period Il, i.e., fromthe 3rd century B.C. to the 3rd century
A.D. of our study, which is characterised by the rise of state and
urbanism, irrigation structures are found prolifically. Artificial resorts
of water supply for irrigation purposes were initiated on a large scale to
meet the water needs of the ever increasing agrarian and urban settlements
of the early historic period. Water was collected during the rainy seasons
in artificial reservoirs in order to tide over the situation during the
|ean period. W get considerable information on this subject from the
literature of the period and epigraphs, which describe a variety of
irrigation works for India as a whole. According to the Arthasastra of
Kautﬂya.25 the chief nmeans of irrigation during the 3rd century B.C,
were rivers, lakes, tanks, reservoirs and wells mentioned through such

terms as nadi. sara. tadaka. kipa. utsa and adhara.

Kautilya generally uses the term setu or setubandha. i.e., reservoir,
built by putting up dams on streans in the general sense of an irrigation

work and refers two types of setus. viz., sahodaka. wells and tanks which
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could be fed by such natural sources as springs, and aharavddaka. tanks and
26

enbanknents where water was stored. A clear reference to canals for

irrigation in the Arthasastra is found in a sutra which points out that

water was set in notion by digging a khatapravartim. or a river dam and
27

nadinibandhavatoma or a tank. It further details for us four different

nethods for ‘'setting water into motion' in order to have the Iland
irrigated. On the basis of their efficiency the nethods in ascendant order

were hand-noved or hastapravartim. shoul der-nmoved or skander pravartim,

lifted fromtanks, rivers or Udghatam and nmachi ne-moved or strotavantra.
Hand noved, obviously neant irrigation through nanual |abour probably
suggesting that water was carried in pitchers fromhand to hand. Shoul der
nmoved probably meant the use of animal power, i.e., yoking bullock for
drawings water with the help of a long rope. Udghatam in all probability
referred to the nethod of lifting water fromtanks, wells, etc., with the

help of a contrivance with a long banboo bal anced on a level with a heavy

load on one end and bucket on the other. Strotavantra was probably a kind

28
of hydraulic machine with a wheel and buckets.

Kautilya further gives considerable information on supervision and
mai ntenance of irrigation works. He nentions that one of the duties of
nagaraka or city superintendent, was to have constant vigilance and
inspection  of places of water supply, roads and water cour ses.

STtadhvaksha. was supposed to have anong other things the know edge of
29
"water divining' . Samaharta was expected to record the nunber of water

works (setubandha) and the sheds for drinking water in the area in his
30
char ge. The private ownership of irrigation works is evident from the

fact that Kautilya considers tanks and reservoirs as imovable property of
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an individual. The conmunal activity 1n building irrigation works is also

noted by Kautilya. He suggests that all local people should cooperate in
31
bui I ding dams, etc. He al so points out that all those who build new tanks

and dans (tatakasetubandhaname navapravartane) should be given the benefit
32
of exenption fromtaxes.

The nmethod of construction, organisation and management of hydraulic

machinery in oriental countries, including India, led to a debate which
33
hinges on the theory of 'Qiental Despotism as envisaged by Wittfogel.

The essence of Wittfogel’s argunent focusses on the nature of the tasks in
large scale irrigation, including canal construction. He points out that
for proper irrigation, a large quantity of water had to be channelled and
kept in bounds and this could only be done by the use of mass labour. This

labour had to be coordinated, disciplined and led by a controlling

authority. % Many schol ars however, disagree with the theory of Karl
Wttfogel, the proponent of 'Qiental Despotism. According to Romila
Thapar , % the type of irrigation needed in any country is dependent on
ecol ogy, crops, land size, climate, water bal ances, soil and the actual

nechanism of obtaining, transporting and storing water in addition to
calendric activities. Irrigation in some cases, could thus be used both to
supplement rainfall, in other cases to cultivate a second crop. In the
early historical period infact, the major formof irrigation was carried
out by building bandhas or dans across snall streans and converting them
into tanks. These traditional small-scale irrigation works therefore, did

not need a despotic centralized political authority to execute them In the

36
sane way V.K Jain, opines that in ancient India irrigation was

provisionally conducted by such minor works as wells, tanks, ponds, etc.,
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which did not require either the nobilisation of labour on a large scale or
a powerful bureaucracy to organi se and manage them These works were owned
and naintained by local people, individually or collectively. There is,

however, evidence for the early period in India that K ngs also took

37
interest is providing irrigation facilities. Nanda Kishore points out

that to cope with the famne both the people and the kings took special
care to construct irrigation works of snall as well as enornous size. The
nunber and size of huge water works began to increase with the introduction
of feudal elenents in Indian polity during the early centuries after the

38
Christian era.

A direct proof of the active interest taken by the Mauryan Kings in
providing irrigational facilities is the Grnar rock-edict:‘;9 wherein we
learn that in Saurastra, Sudarsana |ake was constructed by the Governor of
Chandra Qupta Maurya and then repaired by the Governor of Asoka. Except
the Sudars'ana |ake, there is no large scale irrigation work which may

justify state enterprise in irrigation for the ancient Indian context,

prior to the sixth century A D

The inscriptions of Period Il throw some light on the nethods and
works of irrigation in the Deccan as a whole, which can also be taken into
account while dealing with the irrigation techniques of Andhradesa in the

early historical context. Satavahana inscriptions refer to the term hala
40
both in the sense of a neasure of land and an iron plough. The Nasik
41
inscription of Madhariputra speaks of the guild of ©Odavantrikas. the

makers of the water machines. Usavadata is eul ogi sed as the maker of tanks

42
or tadaka. and wells udapana. The Amaravati epigraph of the time of
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Rajan Siri §ivamaka Sada, nentions a panivagharika. i.e., superintendent of
wat er houses, possibly for controlling the distribution of wat er.43 The
Myakadoni inscription of Pulumavi records the construction of a large tank
nmeant for irrigation. Synbol s on the obverse of sone early Satavahana
coins from Kol hapur, represent the water-wheel used for irrigation. %
Further, the contenporary literature to Satavahana rule al so furni shes some
information on the irrigational techniques corroborating the epigraphic and

nunisnatic data nentioned above. The early Buddhist text Cullavagga refers
46
to the wuse of water machines for lifting water. The Gathasaptasati
47
mentions a water lifting device called rahattaghadia. The above

discussion leads us to surnmise that agriculture was the main stay of the
people and that both kings and wealthy elites in society took interest in
the extension of agriculture by creating and inproving irrigational
facilities. HP. Ray48 rightly observes that judicious use of irrigation

was responsible for increased agrarian productivity during the Satavahana

period.

For early Andhradesa archaeol ogi cal renains shedding some |ight on how
water supply was organised are available fromalnmost all the subregions of
our study. These wells and cisterns dug near and around the habitation
area found at Kotilingala, Peddabankur, Kondapur, Kudalisangameswaram in
sub-regi on A Nagarjunakonda in sub-region B, Majeru in sub-region C and
at Ramapuram in sub-region D have been dealt with above in the habitation
buildings and public utility structures section of this chapter [Chapter

II.1]. The excavations at Peddabankur in sub-region A have brought to |ight
49
a good nunber of brick wells and cisterns. As many as 22 wells, all built

in brick were noticed here. One of these was lined with terracotta rings.

The wells were built with wedge shaped bricks of size 30 x 20 cns which is
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a myjor technological breakthrough of the period. [Plate VI] Brick
cisterns square and rectangular 1n shape were also brought to light in the
50

Peddabankur excavati ons. Brick wells have also been reported from
51 52 53

Kotilingala, Kondapur and Kudalisangamesvaram in the same sub-
region. These wells enabled individual famlies and seperate residentia

quarters, to have access to their own water supply and avoid draw ng
drinking water from surface water sources which nust have been liable to

54
pollution.

Interestingly, rock-cut cisterns and tanks neant for water supply and
storage for Buddhist settlements are noted prolifically on the hills and
hillocks in sub-region C These have been found at Pavurallakonda,
Bavi konda and Thotlakonda and Gopalapatnam. As these Buddist settlenents
are located on hill tops and away from natural water sources, the
Buddhists preferred to scoop the rock into troughs to collect and store
rain water for drinking purposes during the period after the rainy season
These cisterns involve techniques of scooping the rock first, by levelling
the rocky terrain, then marking the size of the cistern to be excavated and
finally proceeding to excavate by renobving the mass using the iron tools
such as pick-axes, chisels and hamers. Steps were provided on one side to

facilitate the Bhikkus to get into the cisterns in order to get the water
55
by vessels. There are 16 such troughs at Pavurallakonda, six at
56 57 58
Gopalapatnam, el even at Thotlakonda and three at Bavikonda

The techniques of scooping the rock into cisterns can be explained in
59
the followi ng manner based on the Thotlakonda exanples. At Thotlakonda

[CHART IIB] a series of rock cut cisterns were excavated which were neant
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CHART Il B

Pariod I1: Irrigation Structures
Type of Irrigation Structure
. Name of tha Sitas Sub- wall Tank Embankment / Canal/ Sluice/

region Dam Channe 1 Gate
Myakadon i D s = m = -
Nagar junakonda B = (2% 0 E W, _/
Thot lakonda c M M AN - -
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for collection of rain water for use of the Buddhist settlenent. Channel s
were provided where ever necessary along the gradients for a free flow of
water, from the higher contours. Channels cut in the rocky surface
connecting one cistern to another were apparently used for regulating the
excess water fromthe cisterns at the higher contour. The floors of the
cisterns were plastered with line to arrest seepage, since the walls of
cisterns could have fissures. Al the cisterns were provided with steps
[Plate I1X], Al around these a rectangular dry masonary rubble wall in [inme
mortor was constructed for probably preventing the animals access to the
troughs. Cccasional occurrence of post holes on the periphery of some of
the cisterns indicate some sort of roof over them The wells or cisterns

covered with a shade are nentioned as udapanasala and podhis in  Buddhi st
60
literature. In inscriptions found |ocated near the rock-cut cisterns at

Junnar, Ganeshpahar, Kanheri, Kuda and Nasik Caves of Western India, these
water cisterns are specially called podhis. Drinking water cisterns were
called paniyvapodhi and bathing cisterns are called as sananapodhi as has

61
been noticed at the Junnar and Kuda Caves.

The situation of these troughs suggests that the selection of slopy
parts of the sumit for collection of maximum rainwater. On the southern
side of the settlement at Thotlakonda, there is a big tank which was also
probably fed by rain water. Attenpts had been made by the experts to scoop
the slopy inlets into the tank by trimming the bouldary surface of the
hillock, for a free flow of rain water into the tank which formed the min
source of water for the entire settlement.

62
At Bavi konda, another site along the north Andhra coast there are
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three tanks on the hill top. The tanks are oval in shape and vary in size
from 30 x 50 neters to 135 x 90 neters. Here also the rocky terrace was
chiselled as inlet channels to collect rain waters into the rock cut

cisterns.

VW have the earliest evidence of the construction of a large tank
neant for irrigation from Makadoni 63in subregion D. [CHART 1IB] Being a
sem-arid region, the cropping pattern in sub-region D nostly relied on
the artificial irrigation facilities such as tanks and wells since the

rainfall in this region even today is low The sub-region has been called

dry zone according to the study of M.Ramudu who has done research on the

64
area and its irrigation facilities. This large irrigational tank at
M/akadoni  still serves as the main water storage system for agricultural
pur poses. The selection of the site for such a huge tank denotes the

foresight of the people of the early historic period that it had a very
wi de catchnent area for collecting rain water. The tank bund was
constructed by earth not only fromthat which was dug out but also from
that which was carted fromthe nearby areas for the purpose. Hundreds of
bullock carts and a few hundreds of ordinary |abourers supervised by a
Timited nunber of foremen, mght have been enployed in the work denoting a
collective effort wunder the control of well trained and experienced

technical people in building tanks.

During the 3rd century A D., the people of Nagarjunakonda had tapped
many sources for providing water supply to the city, both for donmestic and
irrigational purposes[CHART 11 B]. They primarily relied on natural
sources of water. The river Krishna which is a perennial source of water

must  have been utilised to the maxi mum extent for this purpose. Besi des
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this, canals, wells and tanks were excavated. Canals were dug from rivers
to feed tanks of small sizes which in turn were used as the main source of
water supply to the fields by means of branch channels. Irrigation by
means of inundation was also popular during the period. Evidence of an
ancient canal on the eastern side of the valley reveals the engineering
skill of the people during this early period. Farrington defines an
irrigation canal as, "a delicate artifact, designed wth engineering

precision to transport a required amount of water from source to field in

65
order to maintain an adequate soil noisture environment in the later".

66
According to R Subrahmanyam the above canal at Nagarjunakonda nust

have served as a substantial source of water for all the people. The water
trickling down from the surrounding hills, through gullies was tapped and
diverted into this canal by constructing a rubble cross wall. On either
side of the canal, thick randum rubble embankment walls were built on a
good foundation of hard gravel. The bunds seem to have been raised to a
height of 2'-0 over the wall. The excavation in this canal have yielded
typical lkshvaku antiquities. This canal ran to a length of 100 neters
with an average width of 50-0 and 6'-0 in depth. The building of this

canal stands as testimony to the skills of the engineers of the [Ikshvaku
67
peri od. I1.K.Sarma, opines that this canal night have served both

domestic and irrigational purposes.

Peopl e of Nagarjunakonda did not allow the water flowing from nearby
hill  to go waste. They built a number of tanks with earthen enbankments
in sem-circular fashion as noticed on the southern fringe of the valley.

[CHART Il B] The enbankments are found to be of morrum or red earth nixed
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with rubble and gravel. The tank found near the wuniversity area, at
Nagarj unakonda nmight have been fed by the waters of the canal already
described above. At the foot of the Phirangimotu hill, some vestiges of

anot her embankment of rubble with a sluice and drain have been noticed.

A rubble wall 17 feet in length with a sluice of brick msonry
provided for regulating the out-flow of water was also noticed. Sl ui ces
are generally mechanical contrivances in the formof gates by which the
flow of water can be controlled fromthe main canal into other branch
channel s. They are usually costructed on the tank bunds to allow the
surplus water tﬁg flow out and keep the tank intact from devel oping cracks.

R Subrahmanyam opines that these tanks found at Nagarjunakonda were used

for storing water for irrigation purpose.

Construction of wells in circular, elliptical, square or rectangular
shape either in coursed rubble or brick, associated wth residential
structures have also been noticed at Nargarjunakonda. A well of huge
proportions is found on the Nagarjuna hill area. This well about 160 feet

in diameter, probably served as a water source for the garrison stationed
69
at the fort on the hill top as R Subrahmanyam opines. It is 80 feet

deep and stands as a monunental exanple of the labour used in the execution
of such a large scale excavation in rock. Al round it had a retaining
wall in Dbrick. An Abhira inscription dated to the 30th regnal year of

70
Vasusena refers to this excavation of a huge well called Vesisa Mahatada.

During Period Il, a marked devel opment is thus evident with advanced
techniques in providing water supply to domestic and irrigational purposes

through artificial means. To distribute the water, canals were excavated
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which were provided with sluices for the first time in the early historical
context of Andhradesa. The contenporary literature and epigraphs also
provide information on the various nodes of irrigation systens initiated by
the royalty as well as wealthy individuals in society. The management of
these water works was however, kept under the control of the local rural
comuni ti es. It is only during this period that natural water was
systematically tapped into low lying areas by building earthen enbanknents
and stored for future use. Wells were also dug into soils where rain fall
was low  The people possessed know edge in excavating the wells and huge
tanks in hard rock, as noticed at Thottakonda and Pavurallakonda in sub-

region C and Nagarjunakonda in sub-region B. [MAP VI]

Period IIl is considered as one of transition, from an ancient to

early medieval econony. The latter has been described as feudal in
71

character as an outcome of the land grant system It is also to be noted

that there was a growth in rural settlements as a result of the decline in
trade and industry and these settlements became the nucleus of agricultural
expansi on. A recent study, on the Vishnukundin records made by Krishna
Prasad Babu, reveals that all the records of the Vishnukundin period
mention grama and village settlements, whereas only a few refer to wYZ
R N.Nandi while studying the neighbouring Karnataka, during the period says
that because of agrarian expansion due to the land grant economy there was
also a gradual inprovement in irrigation techniques. " The  extant
archaeol ogical remains relating to irrigation structures for this period
are absent, save one or two exanples. Hence we have to depend upon the

contenporary perceptions mentioned in the epigraphs and literary works

wherein references to excavation of tanks and wells are nmde.
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Irrigation was carried out by wells and tanks during the Vishnukundin
period as the Tunvnaiagudem charter of Govinda Varma describes him as
bui I der of wells and tanks 74[Chart Il C]. The Vilavetti plates of Pallava
Simhavarman (A D. 436-460) records the collection of tax from kupa darsakas
which further reveals that there were sonme experts in water divining who
approved of the sites proposed for digging wells. " The British Miseum
plates of Charudevi, the queen of Pallava Yuvaraja Buddha Varma, record an
irrigational tank called raijatatéka.76 meaning the king of tanks. The

above references show that irrigation was carried out by wells and tanks.
77 78 79

The tanks at Turimella in sub-region B, Chilamakuru and Kondapalli

in sub-region D [Chart Il C] were constructed during the period in order to

bring the waste lands under cultivation, according to the inscriptions of

places nmentioned above. An inscription datable to the 9th century A.D

found at Gudimallam in sub-region D informs that the local tank was
80

desilted by the Pallava king Danti Vikrama Varnma. Another inscription
from Avilala in subregion D dated to 867 A D. of Nandivarma Pallavamalla

[l refers to a tank named Avi]a‘lerigl[l\/hp VI]. The above inscriptional
evidences provided us information that in all nmost all subregions,
agriculture was carried out only by tank irrigation. W have no other
information as to how these tanks were excavated or built. On the other
hand we have some information on these aspects available for the contiguous
region of Tamlnadu. A Pandyan record82 datable to the 8th century A.D.
shows that two distinct technical advances were made in building the
enbanknents of tanks and the banks of canals. According to this
inscription, dressed stones were pitched to the earthen enbanknents in
place of the traditional rubble and laterite material, and these dressed

83
stones were arranged to a stringline technique. Probably the sane
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nethod of construction mght have been adopted for the tanks of this period

in Andhrdesa too.

Regarding the nethods of irrigation, we have a few literary evidences
anong which Medhatithi (825-900 A D.) docunents a nmethod of irrigation

known as the Upamitibhavaprapanchakatha, the early prevalence of [lift
84
irrigation by Persian water wheel and |eather buckets. For this period

in our area of study we have only one extant tank where we see a new
irrigation technology, that resulted in the construction of a rock-cut and

masonry dam with underground channels, which were provided with sluice
85
gates. This has been noticed at Gandharikota [Plate 1X] in sub-region A

At the foot of the hills of Gandharikota was a conceal ed a rock-out channel
with a sluice of the early medieval period, datable to the 8th century A D
The sluice was actually cut into the natural rock of Gondwana series to a
depth of 12'-0 to 15’'-0 in semi-circular form and connected to a rock-cut
rectangul ar channel of the sane depth, and provided with a gate. Another
sluice, cut into the well above the earlier one at a height of one netre,
was intended for the outflow of water, froma higher level when the tank
was full. Over this rock-cut channel, lay the ceiling slabs, serving both
the purpose of covering the channel and also preventing the debris and
other vegetable nmatter from falling into it. Interestingly, one of the
ceiling slabs has a hole of 0.45 netres in diametre, probably neant for
manual operation of the sluice gate. The above information leads us to
surmse that the people had sound know edge of surveying the surroundi ngs
before selecting the areas to be utilised as tanks. The arrangerment of the
sluice gates, and rock-cut channels for inflow and outflow of water can be

taken as a technol ogi cal advancenent in creating irrigation facilities and
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PLATE IX

Period Ill: Rock-cut canal, Gandharikota, Sub-region A
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indicates the engineering skill in regulating water without letting it go

wast e. These nark wunique achievenents in the rock-cut technology for
irrigation purposes. The water supply system of Gandharikota is an
excel lent exanple, wthout parallel, of a well-planned and superbly

realised hydro-technical project, which has denonstrated its capacity to
resist the destructive powers of nature and human disasters and thus
survives till today. The same technol ogy has been in operation for nore

than 1000 years and still serves as a working water nanagerment system

To assess the building technology of the irrigation structures of this
period, we have only epigraphical information for Andhradesa on one hand
and the solitary exanple of a unique rock-cut tank on the other hand. As
the epigraphs of the period refer to excavation of tanks and wells it can
thus be surmsed that nost of the area in all the sub-regions was irrigated
by tanks excavated and we can notice an increase in the nunber of tanks
when conpared to Period |II. The earthen enbankments were nmade by
depositing earth either by cart or head loads with an invol venent of |arge
anount of labour. The only extant archaeol ogical remain of a rock-cut tank
at Gandharikota reveals that the people of authority were responsible for

financing to create such a unique hydrological project.

The building technology of irrigation structures of period IV can be
studied based on literary, epigraphic and extant remains, found in our
area of study. This period sees changes in two stages, nanely, stage | and
Il i.e., from 1000 to 1200 A D. and from 1200 to 1400 A D. respectively.
During stage | of the period, only digging of tanks, canals and wells was

known, whereas in stage Il, mssive earthen dams were built for
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irrigational purposes besides continuing the earlier nethods. This
classification also facilitates us to conpare and contrast the
technol ogi cal devel opments from one stage to another in each sub-region.
During stage | irrigation technology was continued or developed with new
devices such as construction of large scale reservoirs with a net work of
controlling canals and distributary channels. It nust be enphasised that
nmany of the tanks and |akes of the period even today continue to supply
water to sone thousands of acres in sub-regions A and B. Mst  of the
tanks, wells or canals were dug at the instance of kings, queens, chiefs
commanders, local comunities and even private individuals. The state
during the period IV had its econonic base in agricultural productivity
which was subsequently achieved through proper water managenent. The
facilities for year round storage had intensified cultivation through
irrigation of second crop. The rulers realised that irrigation was a major
technical innovation to inprove the efficiency of the local agricultural
syst ens. The hydraulic modifications of the environnent had included
enbanknents to expand the water catchnent area, danms to inpound water for
surface storage in order to recharge ground water and to transport water

through canals for cultivation.

In Stage Il i.e., specifically during the Kakatiya period there was
an acceleration of irrigation by tanks, reservoirs, dans or canals.
Irrigation water was considered as a catalyst for bringing a change in
production through use of better technology of dry land agriculture. Since
wat er nanagerment technology is location specific technology and has to be
developed in different soil or climatic environments, the Kakat i ya
adm nistration, through their feudal |ords spent huge anmounts on creating

irrigation works. For providing irrigation to the farmer's satisfation on
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the one hand, and ensuring better use of water on the other, many methods
were used or strategies evolved by the Kakatiya monarchs particularly since
the choice of irrigation nethod depended on land topography, soi |

characteristics, quantity of water available and so on.

During the period, excavation of large tanks and canals was also
evident from the contiguous regions to Andhradesa. In this regard we have
sonme evidences of such works executed by the later Chalukyas in Karnataka
and Cholas in Tam|nadu. The Later Chalukyan queen Rayamati built a large

reservoir which was connected to river Saraswati by a 300 feet long

channel . Recent archaeol ogi cal  operations have brought to light
86
arrangements of stone sluice gates to inlet the water into the |ake.
87
Likewise in Tam |nadu, according to Tiruvalangadu plates, Rajendra |

(A-D. 1012-1044) had celebrated his victory in the north by constructing a
large irrigation tank Cola-gangam. and an enbankment 24 Kkilometers |ong
and was provided with sluices and canals for the irrigation of a larger

area.

The literature of the period also provides us information about the
excavation of tanks, canals and sluices along with some technical details.
Narmada classifies the dykes into two types, i.e., kheya which were dug
into the ground and the other called bandhva which were constructed above
the ground level. The former represent wells and canals whereas the latter
represent the enmbanknents, i.e., tanks, Vijhanesvara (1076-1126 A D.) in
his Mitakshara nmentions that building of tanks and other égrrigation wor ks

was | ooked upon as of fundamental requirenent of society. According to

anot her nedieval work lekhapaddhati. the government had been divided into
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32 departments anong which the variarihakarana functioned to |ooking after
90

the construction, maintenance and repairs of water works. The Pratapa
Charitra91 mentions that Ganapatideva had built big tanks at Nellore,
Ganapuram, Elur, Gangapuram and Ekasilapuram. The Sivaydgasaram mentions
that Annaya the minister of Induluri family has constructed many tanks

92
along the banks of Krishna and Codavari rivers respectively.

For the second stage of the period under study in Andhradesa we have
some information on hydrology and irrigation facilities recorded in sone
inscriptions, which reveal the traditional systemof the wuse of water

sources and methods of dam construction in South India. In this regard an
93

inscription from Porumamilla dated to 1369 A. D. [CHART.IID.29) in sub-
region D records that a reservoir called Anantasagar was built by Bhaskara
Bhavadura, by enmploying 1000 |abourers and 100 bullock carts every day to
get stones fromthe quarry for the masonry dam This dam was built to a

length of 500 rekhadandas. 8 rekhadandas in width, and seven in height.

The inscription also quotes the verses from Hemadri’'s Vratakhanda and
enunerates as mny as 12 sadhanas which were essential for building a
reservoir. They included such things as a king with righteousness, a
Brahmn  having knowledge in hydrology, i.e., Pathas sastra, the
availability or ground with hard clay, a river with sweet water, a hill in
contact with the reservoir, a dam built of stones in between the hills, two
extreme points, a deep and extensive bed, a quarry with straight and long
stones, level and fertile land in the neighbouring area, a water course
i.e., @ sluice built of strong stones and finally, a gang of skilled men in
the construction of dams. The inscription further says that with these
essentials, an excellent tank could easily be built. It also enumerates

six faults to be noted while constructing a reservoir such as water o0o0zing
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from the dam saline soil, situation at the boundary of two kingdons,
elevation in the mddle of the tank, scanty supply of water or extensive
stretch of land and scanty ground and excess of water. Al the above
criteria to build a good tank tally with the extant reservoirs of the

Kakatiyas.

The epigraphical records of the period provide information, that tanks
of enornmous size were built by the Kings and his subordinates. For
instance, the Chiefs of Kanduru, Velanadu, Chagi, Parichchedi, Eastern
Ganga, Chola, and Kakatiyas have directly taken up excavating the tanks for

irrigation purposes. An inscription dated to 1041 A.D. mentions that a

Kadamba Chief has constructed a tank in Sabbinadu in sub-region A " The
Kanduri  Choda King Udayana Choda has built a tank at Nelakondapalli in
sub-region B. »® Kul ottunga Choda Gonka of Velanadu has constructed a tank
at  Timmapuram in sub-region C in 1161 AD. The Parichchedi King
Kusumayudha had built two tanks in 1222 A D. at Prattipadu in the sane
sub-region. 7 A Chagi Chief Potaraja had excavated two tanks in 1230
A.D. » The Eastern Ganga King Indravarma built a tank called Raia Tataka
at  Achutapuram in sub-region C » The Chola King Rajendra Chola | had
excavated a tank at Mekalachampalli in sub-region D in 1016 A D. e The
Kakatiya King Prola | is credited with construction of a tank at Kesamudram
in sub-region B. o Rudra had built a big tank at Panugallu in sub-region
B. 12 Ganapatideva had built tanks at Nellore, Elur, Ganapapuram and
103 _ 104
Ekasilapuri in sub-regions B and C [Chart Il D]. The Nirostvakavva  of

Hanumakonda reveals "In the country are hundreds of tanks". The Kakatiya

Kings excavated hundred of tanks throughout the length and breadth of their
105
country. The ideology of the period might have pronpted the Kings



because construction of a tank was regarded as an act of a charity and one
106
of the seven neritorious acts called as the Saptasantanas.

In addition to the State's direct involvement in constructing
irrigational works, there are also a few instances to show that the |ocal

bodies such as Prabhus and Nadu assemblies have also contributed their
107

mte. An inscription from Nandi kandi in sub-region A databale to the

12th century A D. refers to the excavation of a tank called madivdianakere

and a gift of some land by the Prabhus. the local body of the village, to

those people who actually dug the tank. In another instance, the Attirala

108
I'nscription records that the nadu assenmbly, i.e., an assembly of |ocal

bodi es governing at district level called Pottapinadu decided to construct
a bund on the river Cheyyeru by raising contributions fromeach of village
the said assembly, to prevent the possible damage to the tenple at
Attiral a. In this case it is clear that though the tenple was built by
royalty, it was considered as a common property of the entire district.
This type of evidences mentioned above proves beyond doubt that the
construction and maintenance of such works were also wundertaken at the

comunity level.

Information available from inscriptions of the period regarding the
different types of irrigational works has been thoroughly wutilised in
writings that have emerged fromthe 1960’s onwards on the social, economc
and cultural history of the period under study. 109 The study  of
technol ogi cal aspects of these irrigation structures however remain
unresear ched. Hence an attempt to understand the level of building

technology of these structures is nmade by us. Special enphasis was given

to the remarkable hydro-technical installations in the Kakatiya Kingdom
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among which the huge |akes at Ramappa, Pakhal, Ghanpur, Lakhnavaram and
Bayyaram are inportant built during the regnal period of Ganapatideva
[Chart 11D 23, 24, 10, 16, 5]. According to an inscription110 the Ramappa
|ake at Palampet was built by Recharla Rudra, the Commander-in-Chief of
Ganapatideva in 1213 A D. The Pakhal |ake was built by Jagadal u Mummadi in
the 13th century A D. H Suitable sites were selected as at Ramappa,
Ghanpur and Pakhal where the embankments were made to inpound rain water
and to capture it froma relatively gentle slope drawing fromthe ridges
behind these |akes. In each case the bunds were built in between two hills
connecting both. The length of the bunds at Ramappa, Chanpur and Pakhal
measure 2000 ft, 7000 ft, and 4500 ft, with a width of 30ft, 25 ft and 50
ft respectively. The height of the bund at Ramappa was 56 ft, at Chanpur
it is 48 ft whereas it is only 30 feet at Pakhal. There are 4 channels at

Ramappa and CGhanpur, whereas the Pakhal |ake has 40 channels [Map VI].

During the period the embankments were always raised by throwing up
earth, all around the tank bed, on the plains and level areas. In the
hilly tracts, the task was much easier than in plains and a group of hills
could be easily joined together. W now discuss the details as to how the
dam at Ramappa was built during those days. The basal width of the dam at
Ramappa cones nearly to 100 ft. This enmbankment which stretched for 1 km
long was connected to two hills on either side. The engineers planned that
the rain waters fromthe hills and ridges, automatically collect and form
into a reservoir. The tank bund at Ramappa was designed in such a way that
it had a slope both towards the inside and the outside with a flat top
facilitating the excess water to overflow, what we call now a days a

spillway [Figure 5]. To avoid any type of erosive cutting of the earthen
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CHART 11 D contd...
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FIGURE 5
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Period IV:Details of an irrigation structure at Palampet, Sub-region B
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pp.58-62)
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dams of the period, which would divert water from human use, the
hydrol ogi sts planted trees and pitched stones on the inner face of the
bund, to protect it fromthe ravages of periodic floodings, a feature

noticed at Ramappa and Chanpur lakes. In this regard we have an
112
inscription which nentions that rows of trees called Kattava were

planted on the tank bund of the period with a viewto add strength to it
and also to preserve the bund fromerosion. The sluices were built on
either side of the bund not only to regulate the water supply but also to

protect the foot of the spillway from erosive action.

Removal of silt deposit fromthe reservoir's bed continued as a
recurrent activity when situation demanded and this was organised by
individuals or, collectively, at a communal |evel. The above observations
on the tank at Rammppa reveals that the people who were actually involved
in building it possessed high degree of technical know edge. This tank
still serves as a water source for nearly 4,350 acres. P.Sreenivasa Char
rightly quotes the description of this tank as given in the Palampet

Inscription of Recherla Rudra that states: "which stands like an ocean that

has come either from fear of the submarine fire and looks like a mrror of
113
the city". Qul am Yazdani simlarly speaks highly of these tanks. He

writes: "Warangal, the netropolis of this dynasty (Kakatiyas) abounds in
magnificient tanks and the titanic dykes and sluice gates of Pakhal,

Lakhnavaram and Ramappa |akes are object lessons even to the nodern
114
engi neers". The above study reveals that mgjor irrigational works were

built in stage Il of period IV and it is interesting to note that all these

hydrol ogical projects were invariably located in sub-region B only.
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Canals were dug to feed the tanks fromthe rivers and rivulets or to
carry water fromtanks to the fields. |Inscriptions of period 1V also
refer to canals and channels dugout fromthe rivers and streans for
irrigation purposes. Evidence of canals or channels dugout fromthe rivers

vamsadhara, Saptagodavari, Krishna, Gundlakamma, Naguleru and Swarnamukhi
115
in sub-regions A,B,C and D are available. [CHART.IID], Two canals,

Ravasahasramalla Kalva and Gandapendera Kalva were excavated fromthe bed

of the Cheyyeru river at Lembaka and Tadlapaka in sub-region D during the
116
13th century A D At Kolanupaka in sub-region A, a canal by name

Vansavar dhana Kalva was drawn from Aler river to feed a tank which was dug

117
in 1279 A D The Amarabad Inscritpion dated to 1290 A D refers to a
118
canal dug fromthe local stream called Pogasirivagu. Canals were also
119
excavated at Palampet, Ghanpur and Pakhal in sub-region B The nethod

of excavating canals can be deduced on a close look of those found at
Ramappa lake. For this a low gradient was selected and these canals were
dug out accordingly, to a length depending upon the discharge and storage
water of the respective tank. Sonetinmes these canals were cased with stone

which were called as Kattumgommus. The others which had earthen enbankments
120

were called as Ana-Kalvas in the inscriptions of the period. Sevar al
121

such canals used for irrigation purposes have been descri bed. Maxi mum
nunbers of canals were excavated in sub-regions B and D where the rainfall
was low and the fields purely depended on artificial irrigation

facilities.

As in the earlier periods irrigation was also carried out by well
water during the period IV. eIl irrigation was preferred in the areas
where there was water scarcity or low rainfall, particuarly in painadu area

of sub-region B and Rayal aseena area in sub-region D Excavation of
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wells was mainly taken up by private individuals as this was small scale
irrigation. Information on state's participation in excavating wells is
not forthcoming. A few inscriptions from sub-region C and D furnish data
on well irrigation fromstage | of the period [CHART.IID.4,11,12). A well

was excavated by certain Malla at Gumudur in sub-region B according to an
123

inscription datable to the 11th century A .D. found at the same place.
An inscription from Badnehalu124 near Adoni in sub-region D dated to 1055
A.D. refers to a certain Pergade virarakshasa who caused the construction
of awell in the black cotton soil. The inscription also nentions that a
gift of 12 mattars of land was made by himfor its maintenance to attend
to frequent repairs.
125

An inscription dated to 1237 A.D. from Gudivada in sub-region C
[CHART IID. 11] refers to the construction of a well with bricks by Gudivada
Pdt anaboya, who appointed a person to draw water fromthis well and supply
it into a Kalugadi. neaning a downward water channel, built of stone for
easy flow of water into the fields. There was an explanation as to why the
wel | was cased with bricks. The soil around Gudivada was black cotton soil
where the well was dug and the earthen walls of the well are liable to
col l apse anytime causing inconvenience to draw water if they were encased.
Potanaboya who bel onged to an agro-pastoral comunity nust have had earlier
experience in this regard, which led to the construction of the well with
bricks to prevent its collapse. Simlarly, the earthen bunds of the canal
were also liable to breach and collapse, especially when the canal carried
water to its full velocity. In order to overcome this casuality, the inner
sides of the canal were lined with stones as a permanent measure. The

construction of wells and canals lined with brick and stone denotes a



devel opment in building technology in stage Il of the period as unlined

wells were found in stage |I.

Certain devices were used to draw water in well irrigation among which

etam and ratpa are nentioned in the inscriptions of the period. The
126 127

Hanumakonda inscription mentions etam while the Dosapadu epigraph

refers to a ratna. These are found mentioned in the form of a gift
alongwith necessary wood and bullocks. In addition to the above, other
devices called auda and nbta were wused to lift the water. The term gida
is a device made of palm leaf or banmboo matting, in the shape of a bucket
either end of which was tied with ropes and these ropes are held by two
persons. To fill the bucket, the operating people bend their bodies to the
front and then draw the ropes in order to enpty the water in a channel dug
at higher level. Etamwas a device in which an iron or leather bucket was
tied to a pole fixed horizontally in between two vertical posts. At the
other end of the horizontal pole, a counter weight, probably a stone was

tied. A single man could operate it manually by pulling it up and pushing

128
down. Irrigation by means of draught animals was known as mota. In

this systemwater was drawn by buckets which were tied to the yoke. The
bull's rmoved forward and backward while drawing the water. In order to do
this an earthen ranp with a downward slope was necessary at the well. In
the last systemcalled ratna, a pully was fixed to a wheel arranged with a
number of small buckets. The wheel fixed vertically was mechanically
rotated by a horizontal wheel whose novement was made by a pair of oxen
rotating around the well. Maxinmum water could be drawn by this method when
conpared to the above methods. Al the above devices are still in use to

draw water in dry land and seni-arid agricultural zones in sub-regions A B
and D
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W do not have clear cut evidence on the exact cost involved in
building irrigational works of the period. Only a few inscriptions mention

the ampunts spent for raising some of the tank bunds. An inscription

129
datable to the 13th century A D. from Amarabad in sub-region A inforns

us that a certain Mallisetti met an expenditure of 30 madas towards the
charges for constructing a bund of a tank belonging to Swayambhudeva.
Simlar evidence cones froman inscription dated to 1272 A D found at
Attirala in sub-region D which records that the residents of Pottapinadu
met in the premises of Parasuramesvara tenple at Attirala and they decided
to raise on mada fromevery village in the district to neet the expenditure
for constructing an enmbankment on the side of the river Cheyyeru in order

to prevent the damage to the tenple fromthe floods. Another inscription

130
dated to 1293 A D. from Tripurantakam in sub-region B refers to the cost

of construction of tw tanks in the village of Pedapul acheruvu. The
inscription also nmentions that a certain Reddy had spent 241 gol den
Gadvands. for building a tank called Kumarasamudra and one lady Potasani
had  spent 156 golden Gadvanas for building another tank called

Tripurasamudra at the same place

The evidence from the above inscriptions reveals that the amounts were
spent by individuals and the cost in each case varied depending upon the
quantum of the work done. As there was no unitary rate available for a
standard quantum of work nentioned in either literary or epigraphica
source, we can not assess the exact cost involved for the execution of a
particular work. The cost included the payment towards the wages of the

people, both technical and non-technical, engaged for the supervision and
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digging and bunding; the charges for the bullock carts engaged and the
expenditure incurred towards the purchase of necessary material in this
regard. In the absence of the evidence of the cost of the construction of

tanks taken up by the state, it can be fairly surmised that all the above
131
expenditure mght have been met in kind or land. In one inscription it

is nentioned that Kakatiya Ganapatideva granted lands to the priest

Manchanarya for the construction of a fine tank.

Big hydraulic works required expert people and one such was called a
Jal asutr ada. Though we do not have any direct reference to them from
Andhradesa, an inscription from contiguous region or Karnataka dated to
1388 A.D., speaks about the accomplishments of the hydraulic engineer,
Jal asut r ada. Singaya Bhatta who was the mster of ten  sciences,

dasavidvachakravarti. The inscription further mentions that he led the

river Pennar, through a channel from Kattudi to the Siruvella tank at

Penugonda in sub-region D and gave it the name of Pratapa Bukkaraya

132 133
Mandal akal uva. The Porumamilla Tank Inscription of the same time

also nentions the requirement of a Brahmin who was well versed in Pathas-
sastra i.e., knowedge in hydraulics. Based on the above information we
can surnise that the Kakatiya Kings who built massive danms at Palampet,
Gnanpur, Pakhal and Lakhnavaram seemto have utilised the services of

experts in hydro-technol ogy.

The construction of large tanks and big dams of the Kakatiya period
further indicated the involvement of different social groups. These
specialised groups engaged in building large tanks and irrigational works
were called Upparas and Vaddars. Some records from Nellore district

134
provide information in this regard. A Machavaram record of the 16th
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century A D. mentions that some grains were collected fromthe farmers who
raised crops fromthe wet lands that were distributed water from the tanks
of Machavaram, Kandukuru, Mopadu and Kondamudempalli. The same record also

says that the grain was to be given to the people called Upparas. Vaddars

and Pedabovas. who were |ooking after the works of digging, mintenance and
repairs to the tanks. Even today the sanme people are largely engaged in
mpjor irrigational projects in Andhra Pradesh. These people tenporarily
pitch up their tents at the work spots and stay there until the work is
completed and after that they return to their native place and attend to

agricultural work. For the maintenance of such people, land grants called
135
dasabandha were given. An inscription dated to 1387 A.D. from

Mareddipalli in Anantapur district of sub-region D refers to a dasabandha
grant to two persons who dug a feeder channel to a tank of that wvillage

136
fromthe rivulet Chitteru.

The above study reveals that natural irrigation by way of run off-
storage systemwas practiced at sone alluvial pockets in Period |I. During
Period |1, in order to have nore secure supply of water, the people
exploited ground water by diggiing permanent wells and tanks for the first
tine. Techniques of cutting through rock to top acquifers were the
innovation of the period as applied at Thotlakonda in sub-region C These
irrigational works were built with linted technology financed by people at
local, regional and central levels. A further development in building
technol ogy was observed during Period IIl in the form of excavatiing large
scale tanks with canals and control systems. Spread of irrigation tanks in

almost all sub-regions has been noti ced.
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The evolution of technology of the irrigation structures of Period |V
reveals that the irrigational works were built by the Kings, mnisters,
feudal chiefs and individials. The irrigation structures included wells,
tanks, |akes, canals and sluices. During stage | of the period, irrigation
was carried out by wells, tanks and canals. During stage II, major hydro-
technological projects were taken up in the whole of Andhradesa. Local
bodies had also contributed for building and maintenance of these
structures. A mjor change fromstage | to Il was selection of hilly
tracts to locate large tanks by building massive earthen dams in between
the hills. The bunds were built by earth and sometimes pitched up with
stones. Trees were planted on the bunds to protect them from erosion.
Lengthy canals with distributary channels were connected to the stone built
sluices of the tanks. Canals were also dug from rivers and rivulet to feed
the tanks. Canal bunds were lined with stones. Major irrigational works
and canals are located in sub-regions B and D. Wells were also lined with

brick during thiis period. Water lifting devices like etam and ratnam were

employed to draw a large quantum of water on economical basis. Experts in
hydro-technol ogy and specialised groups for digging and making enbanknents
were engaged. During the period a large area of land was brought under
active cultivation by building many irrigational structures throughout
Andhradesa. Thus in a study of the evolution of the building technology of
irrigation structures it can be concluded that sinmple and linited
technology was available for protohistoric period when water was used for

irrigation purposes by run off storage system

During Period II, a notable development in water supply and storage
systems was observed in the excavation of wells and tanks which were

encased with bricks and cordoned with high bunds repectively. \then
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compared to the earlier dependence on natural water sources in Period |,
these were definitely a marked achievement. A further inprovenment in water
supply was observed at a good nunmber of habitations situated on hills. To
conserve the water for further use, where natural water sources are wthin
their reach, the people excavated tanks and cisterns in hard rock as seen
at  Thotl akonda, Pavurallakonda, Gopalapatnam and  Bavi konda. The
technol ogi cal  devel opnent in netallurgy also facilitated in manufacturing
iron and steel inplements used to excavate the hard rock. A good nunber of
well's and tanks were also excavated as small scale water works continued to
be supported by royalty and wealthy individuals who had the services of

specialists at their disposal.

Mst  significantly, many of the tanks built or excavated in early
medi eval times in Andhradesa are still in use irrigating several acres of
lands as noticed at Tummalagudem and Gandharikota in sub-region A

Turimella in sub-region B and Avilala, Chilamakuru, Gudimallam and

Kondapal Ii in sub-region D. Noteworthy progress had been made in the field
of irrigation technology in Period IlIl in providing large scale water
controls, in the form of especially tanks and their discharge channels.

The culnmination of irrigation technology in Period |V has to be
related to the state's ability to spend large amounts of nobney on these
installations, with the help of both technical and non-technical people.
Thus, the final operation of hydraulic installations at huge |akes 1like
Palampet, Lakhnavaram, Ghanpur, Bayyaram and Pakal are a few exanples which
hel p us assess the extensive basis of water storage that was devel oped and

these can be said to be 'object |essons' to nodern irrigation engineers.
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CHAPTER I11: POLITICAL SPACE
IIl11 DEFENCE STRUCTURES



CHAPTER 111 POLITICAL SPACE

1.1 DEFENCE STRUCTURES

"Political Space' here nmeans the actual place where political organisations
operate the process of decision maki ng1 and regulate the use of force and
| eader shi p. ’ The early Indian text on polity, the Arthasastra enunerates
that protection of the kingdom and his subjects was one of the main duties
of the Ki ng.3 The desire to defend the people fromexternal dangers led to
the building of forts in ancient India. Defence was one of the functions
of the forts. In this context, political space physically enbodies the
seats of power, i.e., defence buildings and their accessories. The
discussion on the evolution of building technology of the defence

structures begins with understanding the nmeaning of defence mechanism

Defence is defined as any action that constitutes resistance against
attack. It is also regarded as a need requiring the erection of a physical
barrier against aggression. This may include the protection of gardens and
fields, particularly during the planting and growing seasons, the
protection of stored food, the protection of human habitation areas and of

animals, the protection of tools, working areas, such as raw materials and
4

route of communication for trade. Early prehistoric people built their
dwel lings on stilts, piles, on trees or platforms and raised terraces as
protection against wld animls and intruders. It can be regarded as
fairly well-established that the early Hono Sapiens in the  Upper

Paleolithic times nust have been living 1n social groups and that these
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5
groups probably defended sone kind of territory against intrusion, In

the beginning the presence of traps, pitfalls and barricades along the
approaches to a settlenent may have been thought of as sufficient to impede

attackers and give a warning to the defenders.

In general, however, the tenporary habitation areas of nobile hunters
and gatherers were not dermarcated and were no more than inaginary |ines
drawn between natural features. A settlement could nost easily be
protected if it is located in, or near, a naturally defended position, as
for instance, on a higher ground, anongst rocks, 1n dense vegetation or on
river bends. In prehistoric societies, as Ruth Tr1ngham,6 points out, the
mni mum requirenents of the denarcation of a habitation territory may have
been met by natural boundaries. Were there were no natural barriers
avai |l abl e, the mninal neans of denarcation appear to  have been
suppl enented by an artificial demarcation of a barrier. It is further
likely that there were neasures taken against threats and aggression by
animal or human agencies, and that they had a defensive or protective

function in addition to being a passive denarcation of the habitation.

dear exanples of such kinds of defence can be identified as an island
7

surrounded by a fence, a hilltop or pronontory settlenent surrounded by a
ditch, bank or V\.all,8 a settlenent conprising concentric circles of houses
whi ch could further be surrounded by a strong physical barrier ? or a nound
surrounded by a physical  barrier. The existence of these in the
prehistoric societies may be attested through the excavation of ditches and
noats surrounding habitation sites. Their intended function could be
either to protect people fromaninmal or human attack, or, only to demarcate

the settlenent. The width and depth of these would also depend on the

soils or rocks into which the ditches were dug and the tools used in their
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excavation. In many societies the provision of walls around the dwellings
and courtyards served to retain the privacy of their occupants which could
also have been wused as a neans of regulating social relations and
preventing the entrance of undesirable visitors into certain sections of a
dwelling or settlement. Finally, environment could have provided natura

advantages for defence and this nmust have influenced the choice of the site
for a settlement. The reasons that have influenced people to defend a

particular place or territory fromtime imenorial are therefore, likely to

10
be complex to explain and analyse. According the Row ands, the degree to

which settlements may be defended seemto depend on the following four
facts: (a) their permanance, (b) the availability of alternative refuges
(c) the intensity of warfare, and (d) the value attached to staying in and

defending a settlement by its inhabitants

Gordon Childe’'s main criteria to distinguish the early city from a
pre-urban settlement was the absorption of a major share of surplus by the
non-producing city-dwelling ruling class, which in turn, conferred
substantial benefits wupon themin the planning and organisation of the
city. The institutionalisation of warfare along with the increasing need
to protect the wurban settlements finally led to the energence of

fortifications in ancient times and this was true of ancient India as
11
wel | . The planning of the defence buildings mainly depended on the

availability of building materials 1n the area. Variation in the pattern
of planning of defence buildings was, however, chiefly due to loca
limtations of the geographical |ayout of where the forts emerged. It has
been suggested by scholars that the technical skills and materials used for

construction of habitations have a tendency to be adapted for the needs of
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12
def ence. In some cases, the defence of settlements night require the use

of different materials than normally used for building habitations.  The
Mentifiq tribe of the Euphrates delta, for instance, lived 1n reed huts

that were vulnerable to fire but they constructed small nud forts beside
13
each home for protection against attack

Physical barriers which could be used for defence 1f necessary, also
served as a clear demarcation between the administrative, political
religious and the market areas of a seltlemsnt.14 Scholars 11ke Trigger15
have opined that fortresses, city walls and enclosures around public
buildings indicate a concern with defence that was already present 1n
tribal societies but, which in the early civilisations, was directed
increasingly against potential internal as well as external enemes. These
structures were evidently designed to impress foreign enemes as well as
potential theives and rebels with the power of the authorities who were

able to build and meintain them

In focussing on Andhradesa, archaeological 1investigations have
revealed that human habitation 1n the Palaeolithic period was concentrated
on the banks of rivers, rivulets and forest areas and 1n natural caves and
caverns.  These natural caves served bhoth as habitation areas and for
defence purposes. In pre and proto-historic societies the defence
structures nust be seen necessarily as part of the habitation buildings and

the details of the latter have been discussed above [Chapter II.1].

16
Recent excavations conducted at Muchchaatla Chintamanugavi in sub-
region D has revealed a prolonged occupation of the caves by nmen inhabiting
the Mesolithic period. In the next stage, the Neolithic folk mostly
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selected terraces of the hill for settlement in the beginning. After
acquiring adequate know edge in food production the people had to live on a
more or |ess, permanent basis in open areas near their agricultural fields.

Some times, they lived in pits and it might be interpreted that this was

done so that they would protect thenselves fromwild ani mals. Excavations
17 18 19 20
at places like Unoor, Nagar j unakonda, Gandlur and Veerapuram have

attested to this kind of pit dwelling activity during the Neolithic phase.
These pit dwellings helped to protect them from nature as well as from
predators and other human comunities. However, these early exanples do
not help wus to clearly distinguish between the natural and built areas.
Further, whether they were exclusively made in this way for defence against
enemes is difficult to suggest because political activity was still
organised by the tribal comunity as a whole and therefore, to
differentiate between the social and political areas cannot be envisaged.
It can thus be surnmised that caves provided 'natural protection' to early
man and later on, when man began to make pits, they served both as
dwellings as well as protective areas. In the Lower Krishna Valley a
number of Neolithic sites have been located on the terraces of granited
hills. The locations indicate that the Neolithic people also selected such
naturally protected areas surrounded By ranges of boulders and hills for

21
their habitation.

In early Andhradesa, the idea of creating a fence for a cluster of
houses or burials can be found from Period | of our study. The
construction of a barricade or a fence with wooden posts for cattle penns
in the Neolithic context has been well-attested at Ut noor  and

22
Nagar j unakonda. In Period | and Il of the Neolithic site at Utnoor,
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post-holes implying stockades have been noticed suggesting barricades for
small cattle penns without any additional support. A fence of upright
wooden posts must have served several purposes, to control the novement of
domestic animals, to protect themfromwld animals, and also to defend the
inhabitants from sporadic raiding or surprise attacks. Fences also served

as demarcation lines but may not have been effective barriers against a

23
concentrated human attack. One of the nethods used to strengthen wooden

fences in prehistoric tenperate Europe was to construct a bank of earth
24 25

backing on to the fence. At Jambuladinna  1n sub-region D, two small
hillocks locally called Chinnadandukonda and Peddadandukonda, about 1
kilometre east of the village were noticed. Here, were found manmade
lincets wth crudely fabricated retaining walls that dated back to
Neolithic times. The occurrence of Neolithic greyware, stone artifacts and
stone blades enable us to fix the chronol ogical horizon of this site.
These lincets notably served both residential and defence purposes.

Simlar structures built around habitations and burial conplexes have been

26 27
seen at Chinnamarur and Vvaligonda and a group of hutnments at
28
Chagat ur. These exanples clearly show that not only the Neolithic folk,

but the Megalithic people in Andhradesa too had constructed barricades
around their dwellings for safety and protection. These incipient walls

were further perfected by the inhabitants to plan a dry masonry wall as at

29
Chagatur in sub-region A In course of time these early protective walls

gave way to the construction of fortifications during the early historic

period in Andhradesa.

Defence mechanism began to proliferate in settled societies. The
reason for this is that political authority now had to be exerted by a

State. In order to protect people from other States, new defence
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strategies were evolved. In this context aggression definitely created an
environment 1n which new forns of defence associated with different

technical skills and materials had to be adopted, particularly in the face

30
of an eneny wusing new mlitary tactics and weapons. The earliest
evidence of fortifications, it has been pointed out, are a tower and wall
31
that were excavated in the pre-pottery Neolithic village at Jericho. It

has been suggested that the fortifications here were constructed to control
trade and resources and also for the demarcation of a narket area as early
as 7000 B.032 These early fortifications were nade of mud brick followed
by baked brick during the mature phases of the Bronze Age. Barriers of
stone, on the other hand, were not preferred because they took nuch | onger
to construct and required greater manpower to quarry and nanufacture.

33
Apart from exceptional settlenents in Iberia and G eece, dated to circa

2300 B.C. by Cl4 nethod, where conplex encircling bastioned walls of stone
were built, factors of tinme along with skill and manpower seem to have
prevented the exploitation of stone in the construction of denarcation
barriers in Europe until the Iron Age and the Ronan conquest. This was

when there was a need for strong indestructible walls to defend against

34
large scale hunan attacks with a conpl ex war nachinery.

In the Indian context the Harappan Qvilization of the third
mllennium B.C gives the earliest exanple of defence structures. A recent
study suggests that the buildings of the citadels were confined to the

large centres of dominance in the core area and to those centres

35
establ i shed anmongst ‘alien’ peopl es. At fifteen Harappan sites such as

Mohenjodaro, Harappa, Gonweriwala, Banawali, Kalibangan, Milanthatl,

Rakhigarhi, Balakot, Sotka-koh, Sutkagen-dor, Desal pur, Kotara Junikaram,
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36
Dholavara, Surkotada and Lothal there were citadels. A citadel 1s
defined as a fortress or castle near a city intended to keep the
inhabitants in subjection, or to provide a final point of defence. At
Mohenjodaro and Harappa the citadel was a parallelogram whose buildings
were laid on nud or nud brick platforms respectively. Wheel er  has

unearthed at these places strong and massive fortifications built of
37
hardened earth and nud bricks, with high strong and wide ranparts
Ratnagar argues that citadel sites represent the enmergence of small

and independent seats of power at safe distance fromthe core zone, when

the Harappan states or ruling houses branched and fissioned or

disintegrated into small units. In such situations some  anbitious

individual s cast off their ties with the centre and built their own centres
38

in emulation of the central seats of domination. The Harappans surely

had defence in nind when they provided such massive walls for

fortifications. The enclosures with adjacent towers such as we see at
Harappa, Mohenjodaro, Kalibangan, Banwal i, Suthagena-dor, and Surkotada had
definitely served defence purposes. At Banawali, the peripheral town wal

al so had rectangular bastions, an elaborate towered gateway 1n the east and

39
a surrounding noat. Kesarwani who has studied the Harappan gateways
adnits that the elaborate south gateway at Surkotada shows provision for
40
very closely guarded entry. Here, the entry was gained by a short flight

of steps, a right angled turn, then nmounting of a ranp, at the top of which
another right angled turn gave access to a second flight of steps and a 1.7

meter wide entrance way flanked by a guardroom At the Sutkogen-dor
41
citadel the southern entrance was flanked by massive stone towers. The

citadels of the Harappan sites were mlitarily defended at high places

which saw cerenpnial storage and other activities and contained presunmably
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elite residences. On the India sub-continent these above exanples are
some of the best illustrations of the wearly evolution of defence
structures. In contrast to the Indus Valley, the Ganges valley from the

second mllennium B.C. also witnessed the construction of different types
of defence buildings. However, these descriptions are based on literary

sources.

It is also felt necessary to introduce the literary references to fort
constructions in order to understand the common fund of know edge that the
early Indians shared. Early literature provides sufficient information on
the defence buildings right fromRigvedic times onwards. According to this
early literature the defence buildings would mean all kinds of structures
made prominently for nilitary purposes. This includes accessories such as
earthen ranparts, enclosure walls, npats, gateways, guard-rooms, etc. The

Rig Veda nentions the words pur, durea and dehi to nean ranpart, fort,

43
stronghold or defence wall. Villages, towns and cities wth hundred
44
enclosures and fortifications have been referred to. It also nentions
45 46
forts made of asmamayi (Stone) and avasi (lron). The Atharva Veda

points to the existence of the Vapra or ranpart. The Rig Veda further

mentions Agni and Indra as destroyers of forts and invokes them in several

hyrms  to display their process in order to destroy the forts of the dasas
47

and asuras. It calls Indra as Purandara , 1.e., the demolisher of the
forts. The Atharva Veda describes forts of Gods as ‘impregnable with eight.
circles and nine portals'. * Panini mentions terns for towns, town
pl anning, fort, ranpart, noat, gates and watch towers.49 According to him

the nmost inportant parts of a city were moats, ranparts and gates which

served as the main defences. The plan of the city was usually square or
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rectangul ar, pierced with four gates, one in the mddle of the wall on each

side facing the four quarters

In the Deccan the earliest mid fortifications can be dated to between
1500 B.C. - 1200 B.C. 1n the Jorwe phase at the sites of Diamabad  and
Inamgoan.51 These have been reported as the earliest attenpts at the
construction of defence walls around the habitational area South of the
Vindhyas. At Inamgoan, besides houses, there were sonme other structures
which were exposed during the course of excavations.  These included a
ditch and the fortification wall around the site, a Jetty on the river
front, and an enbankment and irrigation channel which are all specinens of
public works.  The excavator opines that the ditch was probably dug 1n
period Il (c 1400 - 1000 B.C.).52 since the stone clusters which probably
represent bastions overlay the Mailwa level of habitation. The ditch
measured 195 metres long and 20 metres wide. It is likely that a nud wal
was constructed of stone rubble alnmost parallel to the ditch running
north-south. The heap of stones found here were considered the remains of
a bastion of the fortification wall. [t is likely that the wall itself was
of nmud but, at regular intervals, had bastions built of stone rubble set in
mid mortor. A massive wall which measured 240 netres in length and with an
average width of 3 metres, was constructed for protecting the habitation

designated as  Inamgoan-I fromriver floods. The existence of these

defence structures suggested by a noat and fortification, have led

53
Dhavalikar to opine that the Chalcolithic settlements represgzt a strong

mlitaristic nature. At another Jorwe phase site of Diamabad, a defence
wal | around the habitation area also attests to the abhove view.

Around the 6th century B.C. after the rise of early State 1n India,
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stone walls around the political centres began to be regularly built. The
earliest architectural remains of the historical period in India which
throw sone light on this type of evidence is the fort wall of Rajagriha55
dated to the time of Ajatasatru which was built of heavy boul ders. The
wall is faced with rough massive blocks in dry stone walling and has

occasi onal salient bastions. The outer nost wall may date back to the 6th

56 57
century B.C According to Chosh after the downfall of the Harappan

civilization in about 1500 B.C., India appears to have lapsed into a
village econony since there are no significant architectural remains giving
information on forts. Ancient Rajagriha therefore provides the earliest
evidence of the kind in the Ganges Valley. These fortification walls at
Raj gir have bastions at intervals and extends about forty-five kilometres
along the crest of the surrounding hills. The bastions are built of
massive pieces of undressed stone, one to two nmetres in length, carefully
fitted and bonded together. No mortar, cenent or clanps of any kind have
been wused in the stone work. These cyclopaen walls, though devoid of any

aesthetic merit, are one of the architectural wonders of India

That there were nmany such forsts is evident from literary references
to them Buddhi st literature provides copious references to defence
bui | di ngs. The Digha Nikava nentions a border city defended by strong

ranparts and towers and provided with a single gate. This leads us to

58
believe that cities of strategic inportance were strongly fortified. The
59
Samyutta Nikava and the Anguttara Nikaya refer to forts. The Jatakas

al so suggest the existence of forts around the towns and cities. The towns

as mentioned in the Jataka tales were surrounded by walls and noats

interspersed with gates and watch towers while the villages were sometines

320



60
protected by banboo palisades. The Mahaummagga Jataka points out that

the city of Mithita was surrounded by a ranpart with watch towers at the
gates. The ranpart was provided with three moats, and it was outside of

the ranparts that a water mpat, a nmud npat and a dry noat existed. The

61
Milifidapanha also refers to different types of moats like the deep mmats

and triple moats. The comentary on the text informs us of an utkinnatara

udaka or a water noat, kaddamma or a nud nopat and sukha or a dry noat. The

same text also describes the nagara. called Sagala with a ranpart, watch

tower, and city gates. It 1s significant to note that the M lindapanha

preserves an account of how a city was to be built.

Apart  from the early Buddhist texts, [literary references on
fortifications sone valuables details on types of fort constructions are
available from Kautilya's famous treatise on polity, i.e., the
Arthas;—:\stra.62 As a political strategier he realised the inportance of a
fort in its true sense. According to him at all the four quarters of the
boundaries of the enpire defensive fortifications against an enemy in war

were to be constructed on grounds naturally best fitted for the purpose.

These have been described as a water fortification (audaka) which was [like

an island in the mdst of a river, or a plain surrounded by a low ground, a

mount ai nous fortification, parvata which was a rocky tract or a cave, a

desert fort dhanvara. which was situated in a wild tract devoid of water
and over grown with thickest growing in barren soil or a forest
fortification, vanaduraa. which was to be full of wagtail; khaiana. water
and thickets. O these Kautilya preferred a river or nountain fort. For
Kautilya, the fort occupied a central place in his saptanga scheme as an
element of the state and he enjoins upon the King to rear up adequate

63
defence on all four quarters of the boundaries of the Kingdom Anot her
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notworthy work on society and polity for the early historic period is the
Manusmrim‘.64 Manu  also mentions that hill forts were the best ones.
Manu was specific in nentioning that a King should build a town wth
fortress for safety. ® On close observation of the above literary
references it has been observed by us that the defence buildings in early
Andhradesa were built strictly following the textual prescriptions. Most

of the early historic fortifications followed these specifications. Sone

important ones reported from regions contiguous to Andhradesa are found at
66 67

Si supal garh in Oissa and Sannathi and Banavasi in Karnataka. For
conveni ence, the evolution of building technology of the defence buil dings
in Andhradesa can be studied period wi se taking the evidences from all
sub-regions in account. Defence buildings were made with nmud in the
beginning and then strengthened and perfected with a better technology by

constructing themw th brick and stone.

The earliest fortifications of mud, brick and stone in Andhradesa
have been found at Kotilingala, Dhulikatta, Bodhan, Budigepalli, Vadluru
in sub-region A at Nelakondapalli, Veerapuram, Eeleswaram and
Nagarjunakonda in sub-region B, at Dharanikota, Dantapura, Kotamitta,
Puduru in sub-region C and at Satanikota in sub-region D [Mp VI and Chart
1118].

The forts of Period Il in their first phase of construction were
minly of md with earthen ranparts, which were strengthened by brick
revetment or construction of brick walls over the existing mud walls.  The

plans of the forts varied fromsquare to rectangular and elliptical to

68
circular. Rectangular  forts have been noticed at Kotilingala,
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69 70 71 72

Dhulikatta, Budigepalli, Veerapuram and Nagarjunakonda . ly at
73
Dhar ani kot a do we find a fort square 1n plan. The Hliptical plan was
74 75
preferred at Satanikota whereas it was circular at Kotamitta . Forts

built of nud and gravel as building naterial have been reported from

76 7 78 79 80
Kotilingala, Dhar ani kot a, Bodhan, Vadluru, Budigepalli,
81 82
Dantapura and Nelakondapalli. The brick forts of the period were seen
83 84 85 86
at Kotilingal a, Eeleswaram, Veer apur am Kotam tta and  Puduru.

Stone forts were built in a limted scale as noticed at Satanikota and

Nagar j unakonda only [Chart |II B].

The fortifications were provided with noats dug into the ground or cut
into the rock. Sometimes, the builders planned in such a way that the
natural rivers or streams forned noats on one or two sides. Myats dug into
the ground all around the ranpart walls have been reported from
Kotilingala, Kotamtta and Nagarjunakonda whereas the forts at Satanikota

and Nagarj unakonda had rock-cut noats.

The associated structures of defence buildings of this period such as
gates, guardroons, bastions have also to be discussed as part of this
bui I ding technol ogy. The forts at Kotilingala, Dhulikatta, Eeleswaram
Kotamtta and Satani kota had gates and gateways provided to restrict and
regulate entry of the people as a security measure [[Chart [Il B]. The
forts at Kotilingala, Dhulikatta, Eeleswaram Satani kota and Nagarj unakonda
had  guardroomns. Buttresses or bastions have been reported from
Kotilingala, Satanikota and Nagarjunakonda. The foundations of earthen and
brick forts were built with randum rubble as seen at Kolilingala and sone

forts have been built directly on the sheet rock, a feature observed at
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. Name of the Site Sub- Plan of
region Fort
Bodhan A 0
Budigapalli A X
Dantapura C 0
Dharanikota C 0
Dhulikatta A X
kondapur A 0
Kotamitta C 0
kotilingala A X
Nagarjunakonda B X
Nelakondapalli B 0
Puduru C 0
Satanikota 0 [
Sasanikota D 0
Yadlury A 0
Yeerapuran B X
Yeleswaran B 0
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Satani kota and Nagarjunakonda. The forts were built on plains 1n the
early phase of period Il and in the second and l|ast phase sone forts were
bui | t on hills, as at Nagarjunakonda. The forts at Koti | ingal a,
Dhulikatta, Bodhan, Kotamitta, Dharanikota, Dantapura, Pudur u, and

Nelakondapalli were built on the plains [Chart |l B].

To wunderstand the techniques, plan and strategies 1n fort naking at
greater depth we have to go into the details of sone of the early
fortifications in Andhradesa. The recent excavations conducted at
Kotilingala in sub-region A have revealed a fortified city datable to the
4th-3rd centuries B.C. which continued its existence upto the 2nd century
A D. with two phases of construction. The first phase is characterised by
a mud fort along with the occurrence of the coins of the pre-Satavahana
Kings,87 black and red ware datable fromthe 4th century B.C. to the 2nd
century B.C The second phase datable fromthe 2nd century B.C to 2nd
century A D has also yielded rich nunisnatic data and structural activity

of the fort in brick. The rich cultural mlieu and the fortification with

bastions and guardroons renind us of the towns of the Mahaianapada sites in

88
northern India. During the second phase some parts of the earlier nud

fort were found to have been strengthened by bricks. This was a significant
devel opnent in fort making as noticed at Kotilingala for the first time 1n
Andhradesa [Plate X]. A conpact rubble foundation to the fortification was
also traced. The fortification wall running east-west with 11 courses of
bricks built in offset fashion with nud nortar belonged to phase |1,
neasuring a total length of 19 metres and a height of 1.10 netres. Another
inportant structure was a bastion or watch tower at the south-east corner,

rectangular in shape. This is also noticed for the first time 1n
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Andhrade$a as a techni que in fort making. The size of the brick used was
50 x 29 x 8 cns. This is the earliest fortification so far reported from
Andhradesa constructed with mud in its first phase and later strengthened

and perfected by brick layers in the succeeding phase on a well lad

89
foundati ons of rubble stones.

90
At Dharanikota in sub-region C also several structural phases have
been identified in the construction of the fort wall which served as an
enbankment cum warf connected to the river Krishna by digging a

navi gational channel. This is the earliest structural evidence of a port
91

attached to a fort walled city so far reported from Andhradesa. Simlar
evidence of an early historical wharf built of brick was found in the now
defunct Rajbandar port on the Hephanta island dated to the 2nd century
AD.92 At Dharani kota, the first phase was an earthen ranpart [Chart |1
B]. In its phase Il the earthen wharf was replaced by a brick one. A new
ranp was provided on the enbankment. Sone structural modifications were
made in phase |V. The fort was strengthened by providing a retaining wall
of laterite blocks arranged on its top portion in phase V. The excavations
at the sane site yielded NBP ware, redware and iron objects along wth

brick structures fromthe early phase of period 1 A datable to about the

4th century B.C This has also been corroborated by the nethod of Cl4

93
dating, which gives a tine frame of 405 + 100 B.C to 145 + 100 BC

30°-0 high and 60'-0 wide walls running to 500 netres were found on each
side which was a renmarkable feat of the times and speaks of the utilization
of huge amounts of expenditure and control of nmanpower by a stable
political authority. The earth was probably brought fromthe surroundi ng
areas by cart loads and was dunped at the site marked for raising the

earthen ranparts. As the height of the walls was gradually raised head
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loads of earth were bought to neet the required amount. The builders took
keen interest in making the section of the wall into a trapezoidal shape
which could withstand seasonal rains and was also difficult to climh. At
Amaravat194 a coping stone of a railing offers a clear description of the
outskirts of a city with a gatehouse surrounded by a fort wall.  However

it is the details from Dharanikota which clearly show us the different
stages in the perfecting of a walled fortification especially one which was

located near a river and also functioned as a port. The absence of a moat

95
my be explained due to its situation on the river bed of Krishna. At

Dantapura in the sanme sub-region, the mud for has walls of 60’-0" wide and

38°-0" high. The earth was well ranmed and made conpact

96

Excavations at Satanikota in sub-region D revealed advanced
techniques in making mats which were now cut into the natural rock [Plate
X].  The walls were now built with brick and stone which 1s a devel opnent
from the earlier use of nud for walls and moats. Phase | of Period Il at
this site is represented by a fortification wall built on a promontory
datable to the Ist century B.C. The fort was built in 5 hectares of area
elliptical on plan. It was enclosed by a stone wall of 3.20 rmetres wide
built of Cuddapah slabs in nud mortar. The rugged external face of the
wall was with well made baked bricks facing of 1.45 netres width.  Except
for some parts on the north side, the ranmpart was defended by a deep mat
Chisel mrks in the noat are a fine testimony to the hard and sustained
work of the stone cutters, to scoop out the channel from a hard living
rock.  The cutting itself was a great feat of rock-cut technology when
explosives for blasting rocks were not available. This is an advancement

in the building technology of the defence buildings. In order to cut the
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Period II: Brick wall over a mud rampart, Kotilingala, Sub-region A
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Period Il : Rock-cut moat around a Stone fortification wall faced with brick,
Satanikota, Sub-region D
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moat in rock, large amounts of skilled |abour and material were involved
and this can be contrasted to earlier fortifications at Dharanikota,
Kotilingala and Dhulikatta which had the moats excavated in the clayey
soils. There was a berm i.e., an offset cut into the rock in between the
moat and the base of the wall. No other of its kind is so far reported
from any other early historic fort. The gateway of the fort was approached

by a flight of steps. The post-holes near the gateway indicate the

97
existence of a draw bridge over the npat. Kautilya too had proposed a

movabl e Dbridge over the noats. Construction of square bastions abutting
the walls indicate the provision of a regular buttress for strengthening
the fort wall. At Satanikota the provision of gates, deep noat and
buttresses further indicate the expansion of technology 1n planning the
fortifications of Period II.
98

At Eeleswaram the entire early historic site 1n its Period II,
datable to between the 1st-2nd centuries A D., was enclosed by a
rectangular brick fortification wall. The enclosure wall here was found to
be simlar in construction to that of s1supalgarh.99 It had a nud core

reinforced on either side with burnt brick. The northern side was pierced

with a large gateway, flanked by guardroons.

During the second half of the 3rd century A D. construction of forts
on hills began, though the building of fortifications on river banks and
plains continued side by side. This is evident in the continuance of
earthen embanknents which have been noticed at Nelakondapalli in sub-region
B. The excavations at Nagarjunakonda, also in sub-region B, have revealed

some advanced and sophisticated techniques 1n making hill forts by
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locating 1t near the river bend and on the hills. The low Ilying portion
was raised either, with mud or, stone. The excavations laid bare the
remains of a citadel of the city of V1Jayapur1100 with a fort, ditch, gates
and barracks. The enclosure wall was 3000 x 2000 ft. 1n a trapezoida

shape, which ran along the right bank of river Krishna. The builders built
amd fort, a sthaladurga. on the plains and the hilly tract was fortified
to serve as airidurga to take refuge in times of siege and offer
resistance. The sthaladurga was located on the right bank of the river
Krishna and was flanked by the low Iying hillocks. On 1ts western side

the river Krishna served as a natural defence and only certain portions
were built by brick to complete the shape of the nmud fort. It was
quardrilateral in shape and roughly confirmed to the karmukha or bow shaped
citadel, described by Kautilya. The ranpart walls which were built in two
phases, were 16'-0 above the ground level. The first phase was represented
by an earthen ranpart, about 80 feet wide at the base. The brick structure
in its second phase was built during the 4th century A.D. The entire
hillock was fortified by rings of walls built of solid granite blocks
around the hill. Both at its base and on its top, there were four main
gates at the four cardinal directions. The thickness of the walls varied
from 15 to 20 feet. The builders also excavated a ditch or moat, 12 feet
in depth and with a varying width of 74 to 132 feet. Some portion of the

ditch had been cut into the natural rock. The main gateway of the citade

was on the eastern side and a narrow postern gate was on the northern side

101
which possibly served as an energency exit. Subways on either side of

the gateway were also provided. There were guardroons on either side of
the gateways. Zig-zag passages provided through the gateways were

technically planned to operate the traffic of people with tight vigilance
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in order to properly gaurd all direct approachizzand further they rendered

entry into the fort conplicated and difficult

The foundations of the fort walls so far discussed were always
constructed of natural rock itself. The surface was prepared either by the
rough levelling of irregular ground or by the filling in of cavities with
small  stones held firmy together by clay which made the bed of the
foundations level. The first massive stone layers supported the rest of
the wall. These were made of large sized irregular boulders dragged into
position wupon an artificial ranp with the aid of rollers and crow bars
These boul ders presented a unified and vertical surface. Selection of a
naturally suitable hilly area, the accessibility of a river bank which
served as a natural noat, flat areas on hills which would serve to build
barracks, parade grounds, water supply, storage facilities, bastions
enclosures to gates, guardrooms to safeguard the gateways, zig-zag passages
to enter the fort all developed from simple to sophisticated constructions
by the 3rd-4th centuries A.D. The above-cited exanple of Nagarjunakonda in
particular, can be marked as one such fort where the nost conplicated
techniques were applied. They exhibit not only sound technical skills but
the ability of the society to provide resources to build it. Further, the
mlitary strategists of the time were careful to follow the textua
prescriptions on making well-guarded forts that were an absolute necessity

when States vied with each other for supremacy

During Period Il of our study, defence structures have not heen found
prolifically In the archaeol ogical record because of the then prevailing
political and econonmic situation in early medieval Andhradesa. This period

saw the emergence of smll States, rise and spread of 'feudal' like
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tendencies and degeneration 1n the economic well-being of the people due
to the fragmentation of land holdings and the decline 1n trade and towns

Some of these aspects have been discussed 1n depth 1n chapter 1.3 above

A major tendency of the period was the formation of new agrarain
settlenents. Around these, major tenple conplexes began to enmerge. Though
many of these small kingdoms used substantial resources to build nonumenta

buil dings like tenples, evidence on forts for the early nedieval period is
[imted. In the absence of enpirical data based on archaeol ogy we have to
rely upon the literature and epigraphs of the period 1n which some
description on the various types of defence buildings is available. The
few archaeol ogi cal evidences of defence structures that are available are
at Keesaragutta and Tummalagudem in sub-region A and at Pedavegi in sub-
region C all datable to 4th-5th centuries A'D. The fort at Gandharikota
in sub-region A and Qutti in sub-region D databale to 8th-9th centuries
A D. are the other surviving exanples. A new type of fort built of wood
with sinple technology known as Bovakottams and datable to the O9th-10th
centuries A.D., are interesting exanples of the building technology of the

defence structures during this phase [Chart Il C].

Early Medieval texts that reflect on architecture like the

Brihatsamhita. datable to 6th century A D and the vVisnudharmdttara.

datable to the 8th century A D., provide some Information regarding the
103
layout and construction of defence buildings. The Brhatsamhita

considers three types of forts, wviz., qiridurgqa. sailadurea and

atavikadurga. The Visnudharmottara in its second khanda (chapter 26)

entitled 'Durga Sampatti Varnanam’ describes various layouts of forts

different types of forts, the disposition of various structures in the fort
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and so on. The terms vapra and chava find frequent nention to nean
104
ramparts of earth or nud 1n the Mahabharata. The Aranvakanda contains
105
an interesting account of defence against siege. The Ramayana mentions

that the city of Ayodhya which means impregnable or unassailable, was
surrounded by a deep nmoat and guarded by a huge gateway and towers.
Klsklndha, the abode of Sugriva was a forest fort provided wth golden
gates, moat and citadel. Lanka, the capital of Ravana, was a typical nmixed
fort, furnished with four huge gates and four bridges across the npat

running around the town. The gates and bridges were provided with vantras

or mssiles like Sataahni.

106
The Hatsya Purana. refers to six different kinds of forts, viz.

dhanusa. mahi. nara. vriksha. jala and giridurga. According to it, the

castle was to be surrounded by ranparts and a ditch. Four roads were to be
laid out to form squares. The place selected for a fort was preferably to
be located on the banks of a river in the shape of a crescent. In addition
to the main gates, it is advised to have secret doors to the fort as well.
Some of these textual prescriptions had an inpact on fort building activity

in early nedieval Andhradesa.

107 108 109

The forts at Pedavegi, Gutti and Gandharikota
Tumma]agudem110 in sub-regions C, D, and A respectively, were built on
circular plan where as the one at Keesaragutta In sub-region A was
rectangul ar. Regarding the materials used for the buildings, the forts at
Keesaragutta and Pedavegi were of brick, and the forts at Tummal agudem and
Qutti were built with stone. The unique fort at Gandharikota in sub-region

A was of a rock-cut variety. The Boyakottams in sub-region C were built of

333



wood. The forts at Keesaragutta, Gutti, Pedavegi, and Gandharikota all had
gateways. Bastions were reported at Keesaragutta and Gandharikota only. A
mat was noticed only at Pedavegi. The ones at Keesaragutta, Qutti and
Gandharikota belonged to the category of hill forts 1.e., airiduraas
whereas the one at Pedavegi was a sthaladurea. The Bovakottams, being
located in forested areas can be said to belong to the vanadurga type
[Chart Il C].
112

The fort at Keesaragutta  was built on a hill spread out to 3 to 4
square kilometres, datable to the 4th-5th centuries A.D. It was provided
with four gateways on four sides prefaced by a strategic secondary wall in
the shape of a crescentic bulge to stop the onslaught of the enemies. This
brick fort was raised on a 3 netre wide stone foundation. Plans of the
guardrooms near the main gate have also been traced. Some gates were also
found towards the local water pond on the hill. There are still traces of
pathways inside the fort in between the civilian and the religious
structures.  The selection of the site here was on a hill and the uneven
surface of the area was used for raising walls. Construction of a fort on
the hill with all the accessories such as secondary wall, gateways
guardrooms  can be said to be an inportant devel opment on the technol ogy
that was used in the earlier forts. The crescentic shaped strategic wall
was added to safeguard the main gate. The location of the fort on the hill
facilitated the inhabitants to be vigilant and enabled them to keep a
vigilant eye on the eneny coming towards the fort. As indicated 1n texts
like the Arthasastra, the builders had accordingly selected a very
strategic place for building this hillfort, i.e. airidurea. It was a
fort was built with burnt bricks, though the gateways, steps and bastions

were built with stone. The foundations of the fort were constructed with
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stone over which brick walls were raised. The existence of forts at

Vengi, Kudura and Pistapura 1n sub-region C during the 4th-5th centuries
114

A.D., can be noted from Allahabad pillar inscription. Pi stapura, modern

Pi t hapuram was al so mentioned in Aihole inscription and Maruturu plates of
Pul akesi Il both referring to his capture of this fort.  However, at
present only the remins of earthen fort at Vengi and Pithapuram can be
seen and thus not much can be discussed on the building technology of these
two forts

Excavations at Pedavegi115 have revealed a fortification, datable to
the 4th-5th centuries AD.  The rimof the fortification had encircled an
area of one square kilometre. The walls here are extant to sone extent on
the southern and western sides. The gravel make up of the fortification
wall was to a thickness of 7.1 metres above the first working |evel
Subsequently, a brick veneer was found at a depth of 0.35 nmetres along the
western edge of the fortification wall. A npat with sitt and a water borne
layer was also traced. Vengi continued to enjoy a place of politica
importance in the history of Andhradesa and Eastern Chal ukyas are often

called the Chalukyas of Vengi. Though the administrative officers of the

eastern chalukyan Kingdom included a Durgapati. an officer-in-charge Of

116
forts or defence, there is no archaeol ogical evidence of a full-fledged

fort that could have been their capital

A uni que rock-cut foHHYdatable to the 8th-9th centuries A D. has been
noticed at Gandharikota In sub-region A [Plate XI]. The natura
boul dary outcrop has been neticul ously cut. The stone was renoved by the

"blocking technique' and chiselled to give an even and uniform appearance
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of a rock-cut fortification. On the southern side of the fortification, a
door way portal neasuring 2.75 x 1.50 netres was also cut in the rock

Another interesting feature is that the hillock from where the dressed
stones have been quarried for construction of the walls has been done 1n
such a way that the quarried hill face appears like a square bastion

After clinbing the rock-cut steps on the western side of the bastion, lies
a bhig gate or royal portal, the approach way of which was cut into the
hi |l ock. Lines were also grooved into the hill for scooping it for
guardrooms  but left unfinished. This is a rare exanple in the
technol ogical evolution of building fortifications and departs from the
traditional nmethod of building the earthen, brick or dressed stone forts
which had been prolific in Andhradesa and el sewhere. Experts in scooping
or quarrying the rock were enployed to work on the naturally suitable hil

for building an ideal defence structure probably because it was more stable
and permanent than the mud, brick or stone forts. Rock-cut technology was
available to specialists of the time as the Buddhist cave tenples of the
early centuries AD. all over the Deccan had been scooped wusing this
technol ogy. These aspects of rock-cut technology have been discussed by us

in detail in Chapter V.1.

Forts built of wood called Bovakottams were also known datable to
between the 7th-8th centuries AD. from sub-region C The Addanki

inscription  of Pandaranga nentions his  expedition against the
118

Bovakottams when he dismantled them These were essentially strongholds

of the Boyas who were a war like tribe. The homeland of the Boyas has been
119 120 121
referred to as Bb5vaviharadesa. Bovavidu and Bovavila in the

inscriptions. The Bovaviharadesa of these inscriptions, according to
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Hanumantha Rao, roughly corresponded to the eastern taluks of the present

day Nellore district, viz., kanigiri, Atmakur and Udayagiri. Politically
122
the Boyas had been organised into 12 kottams by the 7th century AD
123
The neaning of the word kottam is a fortress and each of the Kkottams

mght have developed around a fgrtified form and were under a Boya
124
Chieftain known as Simhasana Bova

Since the BSyas were essentially known as a tribe, their origina
homel and was probably 1n the forested regions. The above ZInscrlptlona
reference to the Bovakottams being dismantled indicates that these defence
structures were primarily made of wood because of its ready availability in
the forests. A possible way of making themwas by piling wooden logs one
above other. This 1s a rare indication of defence buildings constructed
with materials of a malleable nature. Interestingly, these co-existed with
strong forts of stone and bricks that have been described by us above
Lack of financial stability probably because of their inability to control
large agrarian tracts meant that, unlike other Kingdoms, these tribal

comunities continued to construct Kottams with a primtive technol ogy

During the Period 1V, we find that trade re-energed which in turn led
to the rise of urban centres once again. Now these energed on a large scale
around tenple conplexes. Both inland and sea-borne trade was carried on
The political authority also expanded to new areas and major Kingdonms
energed with vast tracts of lands under their control. By atleast the 12th
century A.D., the entire Andhradesa came under a single rule having many
mnor dynasties as vassals. In this context, a wide network of building
new forts began to appear. For this period as well we have to, to sone

extent, rely upon the nedieval literature and inscriptions for Information
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on the existence of forts and how they were built in the different sub-

regions of Andhradesa. The literary and silpa texts particularly the
125
Manasar a mentions seven types of forts, viz., giri. vana. salila. panka.

ratha. deva. and misra durgas. They were said to be circular, square or

rectangular, surrounded by moats, enclosure walls and ranparts and
furnished with various entrances, exits and gateways. It is also suggested
that circumambulating flight of steps and secret staircases in the walls
were to be constructed. Towers were said to be built on enclosure walls.
In the interior were constructed tanks, ponds, canal, etc. The texts
further elaborate that inside the forts various kinds of roads were to be

laid and buildings for different castes and professions were to be created

126
in a suitable manner. The Samarangana Sutradhara. witten by King Bhoja

( 1000-1055 A.D.) in its Chapter 10 called Puranivesa deals wth town
planning of three sizes of cities each having its contingent of moat, city
wal |, gateway, towers, roads and buildings. The \/ukt1ka1nataru127 al so
witten by the sanme King, deals with a description of mlitary buildings as
akrtam. natural and krtam. artificial. The N1t1’v5kv5mrtam128 of Somadeva
Suri adopts an altogether different classification. According to him,

forts were of two kinds, svabhavika and aharva. The svabhavika forts were

those endowed with natural facilities 1ike high hills, water resources,

etc., while the aharva or artificial ones were those provided wth

ranparts, mnmissiles and fire weapons. In these cases entry and exit ways

were to be strictly guarded by adept soldiers.

W next detail some information from inscriptions which provide

information on forts before discussing the archaeol ogical remains of the
129
period in the different sub-regions of Andhradesa. The Kalidindi plates
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of Rajaraja refers to capture of the forts of Bezawada, Dharanikota and

Chebrolu, indicative of the existence of these forts. But the extant
130
renmains are visible only at Dharanikota. The Chebrolu inscription  dated

to 1006 A D. of Satyasraya, son of Taila Il of the Western Chalukyan
dynasty records his title as Durgatrava Malla while referring to his
capture and burning down of the Dannala and the Enamadala forts

Regarding the ancient fort at Rajahnundry which came into promnence during

the early medieval period, Sewell has observed "there existed an old fort
131
with walls of great size and height made of earth faced with stones"

Thus it is only his observation that informs us of the existence of an

earthen fort at Rajahmundry

Besides references to the existence of nud, brick and stone forts from
various sources, Wwe have interesting evidence of the existence of water
forts or ialaduraas. Water forts at Kolleru and Divi are well known.  The
Al'lahabad pillar inscription calls Kolleru as the Kunala lake while the

Aihole inscription of Pulakesin |l refers clearly to the existences of a

132
jaladuraa. Its continued existence in the subsequent period is known

through the Chelluru plates of Chalukya chola King Kulottunga Il dated to
1234 A.D. wherein it is referred to as Sarasipuri of Kolanu whose Chief at
that time was Katananayaka.133 The Timmapuram plates of Vishnuvardhana

inform us that the fort of Pistapura was captured by himand since then he
was known as Vishamasiddhi. As early as the days of Kautilya it had been

prescribed that the King should cause a nature made fortress, a water fort

134
surrounded on all sides by water. The Matsva Purana while describing

six types of forts had mentioned the importance of a ialadurga. Divi Was

built into a beautiful ijaladuraa and later developed by Narayana, the
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135
brot her of Jillaboya who was conferred the rulership of Divisima.

Ext ant eart hen ranparts have  been noti ced at Kanduru,

136
Var dhamanapuram  Puduru and Kaluvakolanu 1n sub-region A datable to
between the 11th-12th centuries AD [Map M| and Chart III D]. These

nassive earthen ranparts were raised to a height of about 20 feet with a
basal wdth of 40 feet spread in 2 to 3 square Kilometres. The

Hanumankonda inscription dated to 1163-64 A D. refers to the caputre of the

137
Var dhanmanapuram fort. At Ramakrishnapuram, in sub-region B there was a

square fortress wth four bastions at the cardinal points connected by
rubble and nmud walls datable to the 11th-12th centuries AD. A nud fort is

also noticed at Kol anupaka which was referred to as Kollipaka-7000 and

138
whose walls were said to have been surrounded by tall trees. At present

only remants of nmud walls are visible on the outskirts of the same
vi | | age. Bhuvanagiri in the sane sub-region was known as Tribhuvanagiri

was a hill fort built wth stone. The Kol anupaka inscription of

139
Vikramaditya M dated to 1106 A D. nentions it as a fort. The local

hillock was selected to erect the fortification. Stone walls were
constructed on the hill wth gateways provided with steps on either side.
Massive stone blocks were used in the construction wthout any binding

material as the extant renains reveal.

Remmants of a rectangular stone fort built connecting the tw |ocal

hillocks with a circular bastion at three different |evels has been noticed
140
at Mallikudurla in sub-region B datable to between the 12th-13th
141
centuries AD. [Chart IIl D]. The fort at Musalimadugu also in the sane

sub-region, datable to the 13th-14th centuries A D., had gateways and
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bastions which were constructed with bl ocks of shale, while the inner core
of the wall was filled with nud and stone pieces. It had its main entrance
on the east and had a nunber of rectangular and circular bastions. The
fort was surrounded by a moat. The width of the wall measured 8.00 netres
and its height was 1.20 netres. A rectangular bastion was cut from stone
and measured 6.0 x 30 netres which revealed that it was constructed with
bend stones connected to the main wall. The inner edge of the wall was
vertical and consisted of well packed earth and stones. The outer face
showed a curve. This fort at Musalimadugu was nentioned in the

142
Somadevaraijivam. a text of the 14th century A D.

The best fort of the period, built with advanced techniques in plan
and execution can be seen at Warangal e [Plate XI]. It consisted of
three ranpart walls. The first was built of nud and was about 10°-0 in
hei ght . According to a tradition, the nmud fort was provided with seventy
five bastions, the protection of each being entrusted to a Nayaka in the
service of the King. The second fort was the huge mud wall outside
Warangal city which had four gates. The wall was surrounded by a deep
moat, filled with water. The outer nud fort covered an area of 19
kilometres in circumference. As the Warangal fort was approached from the
north, it had a wde and deep moat which encircled the nud ranpart.
Imediately after the noat, within 4 to 5 netres distance, stood a high and
inposing mud ranpart. Built of heaped up soil, it rose to about 14 to 17
metres high with a basal width of 4 to 6 netres. On the top, it had a
narrow wall walk of 3 metres wide. The Wrangal fort was built in

concentric circles designed to sustain any attack. According to the

description of Amir Khusro, the perinmeter of the nud fort was 12,346 yards.



PLATE XI

Period Ill: Rock-cut gateway, Gandharikota, Sub-region A

Period IV: Earthen rampart, Warangal, Sub-region B
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The fort consisted of several bastions and was built very strongly.  The
inner nost ring was built of stones, finely fitted 1n irregular fashion
without any nortar, to a height of no less than 6 metres. Regularly spaced

45 bastions rectangular in shape measuring 12 x 16 netres, projected
144
out ward. In brief, the fort of Wrangal consisted of two noats, two

ranparts of nud and stone, eight gateways and a number of bastions

interspersed at regular intervals

On plan the outer fort appears to be circular in plan, whereas the
inner stone fort was rectangular [Figure 6]. The nethod of construction of
the stone wall was the use of cyclopaen masonry, i.e., piling up stones one
above the other in horizontal and vertical order alternately so as to
bal ance the enormous weight. There was thus no use of lime mortar as a
binding material. A staircase of 18 steps in the formof a gallery was

built along the inside of the stone fort rising to a height of 7.4 metres

In an overview, it can be concluded that since time imenorial defence
mechani sms were established by the erection of a physical barrier against
aggression. For pre-historic societies the natural caves served both as
habitation areas as well as for defence purposes. During the proto
historic times, i.e., period | of our study, defence structures nust be
seen as part of the habitation buildings. Sometines, people lived in
underground pits so that they could protect themselves from wild aninmals
and other human communities. W can not see a mpjor difference between
natural and built areas during this phase because political activity was
still organised by the tribal comunity.  Therefore, structures built

around habitations by the whole comunity served as barricades for safety
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Period IV:Circular plan of Warangal fort, Sub-region B
(a) Outer earthen rampart.

(b) Inner earthen and stone forts.
(Reproduced from G. Michell, 'City as Cosmogram: the
Circular plan of Warangal', SAS No.8, 1992, p.p. 1-18)
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and protection as noticed at Chinnamarur and Chagatur. .-

In Period 11, as the State energed in a settled peasant society,
def ence nechani sm began to proliferate. Fromthe 4th century B.C  onwards
a well-developed town planning with a spurt in building activity pronpted
by the availability of agricultural surplus led full-fledged defence
structures being nade strongholds of the elite in society. The defence
buildings of Period Il were at first mainly mud constructions. In their
second phase they were strengthened by brick revetments which were overlaid
on the existing mud walls. A nost all forts of this period were provided
with moats dug into ground or, cut into the rock. The builders also
utilised the natural rivers as noats on sone sides as at Kotilingala,
Dhar ani kota, Satani kota and Nagarj unakonda. Varied plans were experinented
with while making these early forts and this explains that a store house of
technical skills and know edge was available for them Gates, guardroons
and bastions and pathways were the other associated structures to these
early defence buildings. Advanced techniques were used in nmaking nmoats
which were cut into the natural rock when expl osives were not available to
blast the stone. The provision of a draw bridge on the water filled nmoat
and the fort walls built with brick and stone are significant devel opnents
in fort building and are first seen at Satanikota. Earlier nud walls had
been built at Kotilingala and Dharani kota. Mst of the forts were built on
the plains excepting the one at Nagarjunakonda which was a hillfort. The
plans, elevations and details of the nmost of the early historic defence
buildings tally with the contenporary literary and scul ptural descriptions
of them The archaeol ogi cal evidence of defence buildings of the period
reveal that they were built with a sophisticated and sound building

technology and with a variety of building materials. Selection of a
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naturally suited hilly area, use of a the river as a moat, the availability
of water all the year round, the construction of bastions enclosures for
the gates, guardrooms near the gateways, zig-zag passages are sone of the
features which are outstanding at Nagarjunakonda. Therefore we can say
that the developnents in fort building here saw a climax for the early

historic period

The beginning of Period Il was marked by a fall of stable enpires
urban decay, decline in trade and the energence of small Kingdons.  This
necessarily meant that fragmented pockets of  political control emerged
all over Andhradesa. Therefore, we have few extant defence structures for
this period like those found at Keesaragutta, Gandharikota in sub-region
A, Pedavegi in sub-region C and Gutti in sub-region D. Building forts on

hills was continued. The concepts of sthala. giri. vana. and ialaduraas of

the early medieval literary works can be attested at places like Pedavegi

Keesaragutta, CGutti, Boyakottams, Divi and Kolleru respectively

Interestingly, at Gandharikota, a new development in the building
technol ogy of defence structures can be noticed. Here the entire hill was
cut, i.e., chiselled out of rock and shaped into a fort with gateways and
bastions.  On the other hand forts built with sinple technologies using
wood were also known in this period called as the Bovakottams. Thus two
contrasting mterials of malleable wood and insitu stone co-existed with
each other as material that were used for building forts during the early

medi eval peri od.

During Period IV, mgjor Kingdoms once again emerged with politica

authority in Andhradesa beconing increasingly centralized and this was
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coupled with the rise and growth of trade and agriculture. Al this gave
impetus to construct defence buildings with pernanent building materials.
During this period, in addition to the use of mud and stone for building
forts, water forts became an inportant nmeans to defend settlenents. D vi
and Kolleru are well known in this regard. Wnlike the early historic
exanpl es in which the earthen ranparts were cased with bricks, the defence
buildings in Period IV were pitched with stone blocks on their inner sides
as noticed at Musalimaduga in sub-region B. Construction of stone forts on
hills was also continued and the one at Bhuvanagiri in sub-region A and
another at Hanumakonda in sub-region B are the best exanples. A
significant devel opment in the building technol ogy of the defence buildings
of Period |V was the construction of forts with concentric circular walls
surrounded by moats in which two outer walls were made of earthen ranparts
and the inner nmost was built of stone as seen at the Kakatiyan Capital city
of Wrangal in sub-region B. The architects in planning the circular
fortification here fulfilled both the cosnological as well as nilitary

consi derati ons.

Al the accessories of defence buildings as enunerated in the
contenporary literary works are found at the Warangal fort. The cyclopaen
masonry wall built with heavy stone blocks is a fine testimony to the
engineering skills of the period. Provision of bastions, noats, guardroomns
and gateways all bespeak of the care taken to nake defence buildings as
protective as possible. It is also inplicit that the defence technology is
related to ideology but in a different way, fromhow it affects religious

bui I di ngs in nedi eval Andhradesa.

V% have argued above that evolution of building technology pertaining
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to defence structures, particularly forts, was fundamentally related to the
nature of the State in the four phases of our study. Therefore, only in
Period Il and Period |V, when State systems tended to be strong and
centralized and have enough resources to build monunental structures Ilike
forts. It is in both these periods that we also note considerable
technol ogi cal devel opments that inproved the strategic quality of forts and
the security that rulers expected fromthem Not with-standing the several
changes, the strong tradition of fort building in early Andhradesa,
faithfully drew wupon the rich know edge of technique known in several
literary texts of ancient India. Forts therefore, occupied a significant
place in the political space of the region which, in turn, cannot be
detached fromthe political ideology that motivated the various rulers of

early Andhradesa.
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CHAPTER IV BURIAL SPACE

V.1 FUNERARY STRUCTURES

Burial space occupies the uneasy area between life and death in the sense
that nankind intervenes to commemorate the dead in this space. A}l hunan
societies do not do so in the sane way and in India sone of the earliest
endeavours were those of the Neolithic-Chalcolithic and Megalithic
conmunities. For later comunities followers of Brahmanism and H nduism it
as the cremation ground, and not the burial ground, that held significance

and the smasana was a space that not only meant the end of physical life

1
but was also considered the pre-requisite of every new creation. In the

present context therefore, funerary structures are only available to us for
study during what has been delineated as Period |I. It is necessary to deal
with them under a separate chapter as they clearly do not occupy the
secul ar space of Chapter Il. Nor does it occupy Religious space of Chapter
V since it is difficult to talk of the rise of institutionalized religion
in the negalithic phase of human habitation. Further, whereas religious
structures energed in human society as sacred spaces where the veneration
of different dieties was done, the burial space, though equally sacred, was
an area where the veneration of the human dead was done. |t has been noted
by us above that extant remains of habitations of dwellings was relatively
scant in megalithic tines. |In contrast the quantity of data on funerary
structures is quite substantial and would ot herw se renmain undi scussed. By
far the nost inportant resaon for taking up a separate discussion on funer-
ary structures is that this is the first available evidence that enabl es us
to docunent and understand monunental stone technology that was evolved by

people who were still part of a pre-state society. The nen, material,
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tools and skills 1n such a society were necessarily nurtured by a segmented
social set up which had, however been able to master its local environnent

and nade val uabl e use of sone of the hardest rocks available around them

In the perception of the earliest Indian literature, the last
sacrament in the life of a man was called anthvesti or the funeral. After
the death of a person, his survivors consecrated his death for his future
facility in the next world. In this connection, the Baudhavana Pitrmedha

2
Sutras say "one conquers the earth through the samskaras after the birth

and through the sanskaras after death, he conquers the heaven". The
deconposition of the dead body mght have also led the people either to

free it for vultures, bury in the ground or burn it. The tenth mandala of

3
the Rg Veda nentions that at the tinme of burying the dead body the priest

says "G to the thy nother, Earth, the wide spread, delightful Earth;
covers himup, My the earth heaped over himlie light; may thousands of
particles of dust envelop him | heap up the earth around thee placing

(upon thee) this clod of earth; Let the paitra sustain this thy nonunent;

may Yana make thee a dwelling here". However, after sonetine this custom
4
of burying the dead was replaced by cremation anong the H ndus. It is
5

interesting to note that the Rg Veda nentions that the bones of the de-

ceased person were collected and buried and in some cases a funeral
6
nmonunent was erected. Sutras like Baudhavana Pitrmedha hold that there

was to be another funeral cerenony called Pitrmedha or smasana i.e., the

bui I ding of a nound over the renains of a dead person. Satapatha Brahmana

al so describes this smasana cerenony. However, archaeol ogi cal evidence for
such practices are not available to us. W therefore, confine our

di scussions on the technology of building funerary structures in the
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context of the megalithic remains available 1n the Deccan and South India.

The tradition of burying the dead in and around Andhradesa goes back
to the Neolithic-Chalcolithic tines. During those early times people
buried their dead either in urns or in extended burials inside their
houses. Sonetimes they are found in the interiors of the caves and at
other times, away from habitation areas. This was a practice not only in
AndhradeSa, but also in regions contiguous to it. The Neolithic burial

practices have been seen through extended burials in pits and urns at

8 9 10 1
Brahmagiri,  Tekkal akota, Hallur, and T. Narsi pur in the neighbouring

region of Karnataka. In Andhradesa, in one instance, the Neolithic people

appear to have buried their dead in the interior of the caves. This was at
12

Qut hi konda where hunan skeletal renmains in association with hand nade

pottery having mat inpressions and an antenna sword of copper were found in
13

the dark interior of the cave. At Chinnamarur, burials were found both

within and outside the habitation area. Wn burials of the Neolithic-

14 15
Chalcolithic period have been reported from Chagatur, Ieej, Nagar j una-
16 17
konda and Palavoy. Neolithic-Chalcolithic burials have also been
18 19 20
reported from shallow pits at Utnoor, Pikh1ihal and Veerapuram.

In course of time, this devel opnent of burying dead in the pits and
urns was a tradition continued in the succeeding phase called the
Megal ithic period. Besides, various types of burial structures in the form
of stone monuments al so cane into existence. They were funerary in nature
since they contained skeletal remains, hence the terninology funerary
structures to describe them The continuity of burial practices from

Chalcolithic times to Megalithic tines cannot be discounted in Andhradesa.



The Megalithic funerary structures in Andhradesa are spread over a
chronol ogical period fromabout 600 B.Cto 200 A.D., if not [later. In
fact, it is not rare to find an overlap situation fromthe megalithic to
the early historic period. Over this long period of time, the skills
involved in making these structures gradually evolved. It began with the
filling of sinple pit burials denoting the first stage of technology and
culmnated with the erection of huge nmenhirs over burial areas in certain
cases. Qur task is to identify the changes in the building technology from

one type to another within the above nentioned chronological frame. Since

21
nmost excavators and scholars have already dealt with describing the

different types of burials, and thus have provided us with valuable data
on the megalithic culture in Andhradesa, in this chapter, our emphasis is
on understanding the technological skills and changes involved in making

these funerary structures

The word ‘megalith’ is derived fromthe Geek words, viz., ‘megathos’,
nmeaning ‘huge’ and ‘lithos' nmeaning ‘'stone' ultimately denoting huge
stones.22 It may be nore elaborately explained as a grave or a nmenoria
erected in stone, dressed or in its natural form confined, enclosed or
erected over the funerary assenblage. Graves without any lithic appendage

containing cultural mterial of the period have also been called as

23
megal i t hs. The entire assenblage of nmegalithic burials can be studied

under the following catagories, each having their 1individual building
techniques. They are : plt-burials, rock-cut pit-burials, cairn circles

stone circles wth, or without, cist chambers, passage chambers or cist
burials, dolmens and dolmenoid cists, menhirs, stone alignments and
avenues. These different types cannot be attributed as belonging to a

particular ethnic group. Though attribution of authorship to the megaliths
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is avery difficult task, scholars |ike Haimendorf, Childe, Qururaja Rao,
24 25

and the Allchins' have tried to do this. Hai nendor f and Childe

postulated that the diffusion of the megalithism night have taken place

through nmigrations by sea, along the western coast and thence into South
26
I ndi a. According to Qururaja Rao the origin of this culture was

sonewhere to the east of the Mediterranean sea and he opines that the
megalithic people mgrated fromthe North-Western border of |India into

South India. Simlarly, the Allchins' propose that the South Indian

Megalithic tradition cane fromthe direction of the Caucasus, Iran and
27
Central Asia.
Wsually a negalithic burial involved post-excarnation, conpl ete

i nhumati on and extended inhunati on of dead bodi es which were then laid in a
North-South orientation in nodes of burials like dolmenoid cists, wurn
burials, cists with port-holes, plt-burials and circles and sarcophagae.
These are particularly some of nost common types found in Andhradesa.

The funerary offerings in these burials included pottery, alnost invariably
black and redware, iron objects, personal ornaments and terracotta

29
figurines.

The study of the techniques, nen and materials involved in the
bui I ding technol ogy of the megalithic burials of different types mentioned
above is taken up for discussion against the background of their
distribution pattern. Met hods of arranging these burials varied from
region to region. The techniques enployed depended on the naterial
avai l abl e in each sub-region, which, in some cases, was different. Thus the

devel opment  of technology and availability of raw materials were closely
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associated and these in turn, affected the methods of burial construction.
W begin our study with a description of pit burials and their distribution

in each sub-region of early Andhradesa.

30 3

The pit burial termed as Meg. | at Site | at Uppalapadu in sub-
region A was a pit circle enclosing a rectangular pit. Funerary objects
like pottery of redware, black ware, black and redware had been deposited
on the floor. An iron rod, and one chisel were placed along the southern
edge of the pit. The pit was filled upto 1.30 metres with light brown soil
mxed wth fine sand and silt. The rest of the pit was filled with black
sticky clay. Finally, the pit was marked by a rubble packing encircled by
longer stones. Meg.VII at the same site was also a pit burial and was dug
into the natural soil and covered by a capstone in the centre of the pit in
order to be a protective measure for the burial goods. At the sanme site,
in Meg.II of Site Il the floor space inside the pit was paved with cut
shale stones making a platformto performthe burial practices. [Plate XII]
On the eastern side of Meg. VII the pit was provided with a ranp which led
to the pit proper. Either side of the passage was lined with stones. The

pits were also filled up with earth and capped by a heap of shale stones

32
and rubble. Congl omerate blocks naturally available were arranged as

circles in order to keep the filling of the pits intact and in some cases

these burials were capped by huge capstones.

The circular form of the pit might have been drawn with a rope tied to
a stick or rod fixed in the centre of the proposed grave and then the earth
was probably dug out with the help of crowbars, spades and reed baskets.
After this was over, the skeletal remains and other funerary material were

kept in the pit. The pit was then filled with earth or cairn packing. The
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depth, shape and size of the pits varied according to the conditions of the
site and the funerary requirements. The entire operation required a
certain nunber of persons to excavate the pit and fill the earth as well as
for collecting the cairn filling locally. This nmeant the adoption of a
fairly sinple technology and this type of pit burials have been noticed at

several places as tabulated in Chart IVA.

The rock-cut burials are the other type of burials found in the
nmegal ithic context. Scooping of rock or sheet rock for burying the dead or
depositing the burial contents was initiated by the negalithic people.

This was a further development in the pit-burial activity as noticed first
33 34

at Uppalapadu whi ch took fulfledged shape at Jonnavada where uni que

rock-cut burials have been noticed. A the fornmer site Meg.IV was scooped

out in rectangul ar fashion. Its floor was rammed with black clay m xed

with |ine concretions. Marks of crow bars are significantly seen on the
35

vertical wall of the scooped pit. Jonnawada in sub-region C [Pate XI1]

is an inportant site in understanding the earliest rock-cut technology in
Andhradesa. Here, three burials were carved into the lateritic bed-rock in
the shape of a jar with a flat base and an elongated opening with a narrow
neck. The vertical section appears like an inverted funnel. A sarcophagus
was placed on the eastern side of the burial. Burial | was excavated into
the lateritic bed-rock with a diametre of 80 centinetres at the neck. The
chamber was cut deeper towards the eastern side, where the sarcophagus was
pl aced. The peopl e who wanted to keep the skeletal remains of their dead
in a safe enclosure, this tine selected the hill slope and excavated into
the lateritic rock. This was a difficult task and could only have been

done with chisels and hamrmers to a depth sufficient for a man to enter into
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PLATE Xl

Period 1: Rock-cut Pit-burial, Jonnawada, Sub-region C
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it in order to keep the funerary material. The opening of the chanber was
finally sealed by a capstone. Sinilar kind of rock-cut tonmbs sunk into the
lateritic soil, with single or multiple chanbers and a conmon open front
court with flights of steps leading up to the surrounding ground |evel,

36
have also been noticed at Kakkad in Trichur district of Kerala State.

Single and multiple chanbered rock-cut burials have infact conmonly been
found in Kerala at places like Feroke and Perunimgulam Ansam.37 In the
case of Andhradesa we have only two exanples to suggest that people were
specialists 1n dressing or scooping shal e stone at Uppalapadu in sub-region
A and laterite rock at Jonnawada in sub-region C Tools like crow bars,
pi ck-axes, chisels and hamrers were put to use in both the cases. This is
a marked devel opment fromthe earlier sinple pit-burial making technol ogy
which did not require major tools and specialised skills.
38

The negalithic burials at Pochampadu in sub-region A belonged to
yet another category of funerary structures nanely cairn circles. % Meg. |
at the site consisted of a single circle of untrimmed 14 nassive granite
boul ders and neasured 3.60 netres in diametre. The space in between the
boul ders had a very thick scattering of rubble which was spread to the
centre of the burial. The pit contained redware and black and redware
bow s and dishes. The bottomof the pit was levelled up by a deposit of
loose earth to act as cushion for the pottery. Two crushed skulls were

noticed in the centre of the pit. The whole pit was then filled up wth

dug out earth and alluvial clay clods up to the brimlevel.

The constructional nmethod at the pit however, reveals that after

digging out the pits, the floors were neatly levelled and paved with fine
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earth collected fromthe river bed to act as cushion bed for the ritual
of ferings. Then the skeletal remains of the dead were kept in the pits
along with other materials like iron objects, pottery and aninal bones.
Inportant to note anong the objects found at Pochampadu is the recovery of

40
an ivory conb from under the skull of a skeleton put in Meg.I. The

stones for nmaking circles around the burial were nostly unhewn and
collected locally. They were arranged in a circular fashion to keep the
cairn intact fromthe burial so that the burial remains were protected from
di st ur bance. This nethod of arranging the cairn circle denoted a further
devel oprent  in planning the funerary structures and perfected the earlier
pit burial activity. Simlar cairn burials either, in single or, double
circles have been reported from a nunmber of sites as tabulated in

Chart 1V A

The burials encircled by huge dressed or undressed stones are called
41
stone circles. In the first stage they were sonetimes arranged with

rough and naturally available boul ders. Subsequently, dressed or trimred
stones were enpl oyed which denoted an inprovenent in arriving at a regular
circular shape on the already narked portion. They were also arranged in

double and triple circles. Some burials were arranged with stone slabs

planted in circular fashion by being trimed on the top and sides. The
slabs were inmportant as they held the cairn filling of the burial firmy.
Stone slabs of thin sections were also used to plant in the circle. Thi s

type involved sinple know edge of planting the slabs locally available and
could be built and set-up in a short duration when conpared to those that

had to be cut from the boulders [Chart |V A].

42
The excavations at Chagatur have revealed a full-fledged negalithic
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phase in period I1. The negalithic conplex consisted of nassive port-hol ed
43

cists, with or wthout passage chanbers, and these have been considered
to be structurally unique. They include cists having circles, port-holed
cist chanbers, conpartnents and sone cists in senblance with a proto type

44
Buddhi st stupa. Further, the orthostats found here have graffiti marks.

There are two inpressive cist burials which have a passage chanber on the
north enclosed by a rectangular dry stone masonry wall. These two cist
burials have been termed as Meg.I and Il. Interestingly, based upon their
sizes the excavators have called themas the King's and Queen's burials
respectively. Meg.I is a cist burial in swasthika pattern arranged with
four orthostats enclosed by dressed stone slabs in a circle with a diametre
of 11.0 nmetres. The cist was dug out to a depth of 3 netres and was
divided into two conpartments. To the northern half of these conpartnents,
a bench like structure, supported by vertically planted stones on either
side was also exposed. The other half of the burial was wused for
deposition of funerary material like skeletal remains along with redware
bow s. The cist burial was enclosed by a rectangular wall with an entrance
on the south side. This is a rare feature noticed in the negalithic

context of South India as a whole [Plate XII1].

These two burials described above which were enclosed by a rectangul ar
dry masonary wall in perfect right angled corners clearly testifies to the
engi neering know edge in marking the plan on the ground by the negalithic
people. Digging the pit to such a depth and arrangi ng stone benches inside
the burial for excarnation of bodies through the port-hol ed passage chanber
are also significant technological details to be noted. Further, cutting,

transportation, dressing and planting huge vertical slabs for orthostats,
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constructing the portion around the cist with a dry masonry wall above

ground level and filling the gaps with the debris and providing a capstone

on the orthostats cannot also be over-looked as technical achievenents.
45

Soretimes, as at Chinnamarur, the floor of cist-4 here was nade up of a

dressed slab and covered with fine clay in order to provide a thick snooth
bed for the dead body as well as to provide extra support to the vertical

46
slabs preventing their collapse. The cists at Peddamarur were enclosed

by circles of vertically planted slabs. The space in between the cists and
slabs was reinforced by a circular dry masonry wall a feature also noted at

47
Uppalapadu and Gondimalla.

Transcepted cists or nultiple .chambered ci sts have al so been reported
from sub-region B at Huzurnagar. 48[F’l ate XII1] The cist burial exposed
here has 9 chanbers arranged in three rows with 1, 3 and 5 chanbers in each
r ow. Conpartment | is a passage chanber. Compartnent Il was forned of
four large slabs neasuring 5.64 netres long with the inclusion of 0.87
netres |inb extended towards the east. The height is 1.45 netres wth a

thickness of 0.23 nmetres and has a flat even surface with chisel narks on

the edges. This conpartnent was subdivided into three chambers with the

partition slabs laid in north-south direction. Conpartnent |l was the
largest of the three. The northern orthostat of this served as the
southern orthostat of Conpartnent |11, which was further divided into 5
chanbers. Except in chanber 7, the renaining chanbers were provided wth

flat dressed floor slabs. The floor of the 7th chanber was further filled
with gravel. Portholes were provided for all the chanbers. The orthostats
were planted in an inwardly inclined position to prevent their collapse and

49
further strengthened by piling up a cairn heap up to the capstone.
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PLATE Xl

Period |: Multi-Chambered Cist-burial in a Stone circle, Huzurnagar,
Sub-region B
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The builders of the cists were experts in laying out the plan and in
arranging a nine chanbered cist. The above descbribed burial was a unique
one noticed exclusively in sub-region B. The builder in this case had
mai ntai ned an equl-distance for each chamber with the aid of the centerline
nethod and a measuring rod. The accuracy of angles and measurenents
bespeak of the calculative genius of the megalithic builders of the sub-
region. For orientation of the burials they mght have followed a uniform
system with the help of sticks planting themin such a way so as to know
its shade on either side at dawn and dusk.  This nethod was perhaps
necessary and served as an alternative to gnomon or conpass which was not
available during this early period. Gt burials encircled by stones
single or nultiple chambered ones, sometimes, with capstones, have been

reported frommny sites in Andhradesa as tabulated in Chart IV A

50
Another type of megalithic structure called Dolmen has been found

in three groups within a radius of 1 kmand located on a local hillock
called Galabhagutta, near Ga]abhagudem51 in sub-region B. Similar dol nens
have also been located at the nearby site of Kachanapalli. The height of
each dolnen at Galabhagutta is 1.20 metres with 2.62 x 2.13 netres of inner
neasurenents. The dolnmen has a circle of 4.65 netres in diametre arranged
with dressed stones measuring 2.5 x 0.66 x 0.20 nmetres in size. The
capstone over the dolmen neasured 3.0 x 28 x 0.25 metres.  Both at
Gal abhagutta and Kachanapalli there are crudely depicted female figures
erected in front of the entrance without hands and legs measuring 1.85
metres.  Recently, in ny field survey52 some dolmens were found near
Damaravai in sub-region B. The dolmens have circles with dressed stones in
wedge shape on the outer side to forma perfect circle. The stones used

for the circle were dressed with an offset at the base so as to rest firmy
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on the ground and then external surface was chiselled into concave or wedge
shape to forma perfect circle. This arrangement remnds us of the stone
veneered stipas at Thotlakonda in sub-region C using the sanme technique of

53
dressing, Jjoining and construction. Dol mens of various types have been

reported fromalmost all the sub-regions as tabulated in Chart IV A The

Dol mens at Padra [Plate XIV] in sub-region A are noticed in clusters.

Attenpts to extract cruciformfigures probably of the dead have also
been noticed at Damaravai. These were cut to a depth of 10 cm in living
rock but the fissures in the rock did not allow the megalith builders to
lift themintact. Sone circles have two, and even three dolnmens, in a row
The diametre of the circles varied from8.0 to 18.0 nmetres. The length of
the dolnmen varied from4.0 to 4.5 nmetres where as that of the capstones
from 4.10 to 4.50 netres. The thickness of the capstones nmeasured O0.50
netres. Simlar cruciforms or, nale and fenale figures, had earlier been
noticed at the dolmenoid cists |located at Dongatogu, Domada, Tottigutta,
Kaperlaguru, Katapur, Mallur and Mamgapet,54 all in sub-region B.

Regarding the cruciforns, E QJanes has opined that the images may have

been enployed as a substitutes for those who were buried. These have also

55
been called Statue-menhirs. The statue-menhirs have been reported from
56
outside India as well in particular fromthe Channel Islands in Querusky.
. . 57
The alignment of menhirs locally known as niluvurallu often

consisted of blocks of stones about 14 to 16 feet in height and 6 to 11

feet in girth. It is significant to note that they were without any chise
58 59
marks as has been noted about these at Mudumala and Muraridoddi in

sub-region A Krishna Sastry is of the opinion that these huge blocks
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mght have been quarried by the fire setting method. These nenhirs were

arranged in a diagnol fashion. The even and odd nunbered rows contain 6

and 7 nenhirs respectively. There were altogether 7 rows. This
denonstrates for us the skill in planning as well as the accuracy of their
pl acenent . The nenhirs night have been erected and placed in position by

arranging a sloppy ranp with crow bars, wooden stakes and a rope operated
by 20 to 30 people wunder the direction of a skilled person. The

construction of these nmonuments, often of col ossal proportions, must have

involved both enormous labour and technical skill. The nenhirs at
60
Ramanuthala and Wukonda in sub-region A and at Lebarthy in sub-region B

[Plate XIV] were planted and were packed with a heap of cairn at their
bases. o The sanme 1s the case with those at Pikliha162 1n the contiguous
region of Karnataka. The nenhirs at Sanganakal lu in Karanat aka63 had four
stones planted at the bottomon the four sides arranged so that they did
not tilt. The Menhirs have been reported from several places in Andhradesa

as tabulated in Chart IV A [Mp VIII].

The construction of dolnens and erection of menhirs requi red
particular kinds of specialists in the field. The work involved quarrying,
cutting, transporting, dressing and erection of massive slabs for use to
make circle, walls and to be used as capstones. Besides, cruciforms or
ant hroponorphic figures required the further know edge of first draw ng the
required shapes. The method of quarrying the granite slabs for the
construction of tonbs as practiced by ancients has been described by
Newbol d. o He suggests that, granite being a lanminated naterial needed the
stone to be burnt by piling up with wooden logs as this enabled extracting
slabs in which the sound of splitting was to be judged. After this, iron

65
tools were used for breaking the stones into necessary shapes. GKeis
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PLATE XIV

Period I: A Menhir with supporting stones in the foundation, Lebarthy
Sub-region B
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CHART [V A

Period I: Funerary Structures

§1, Name of the site  Sub- Type of Fuserary Structure
Ko, region
Pit  Rock- Cairns & Cist Dolmen/  Memhir  Avenue Alignment
ot stone Ooleenoid
circle cist
1. Agiripalli L = ~ A ol = = = -
2 Ay D ®) = # = = = = =
3. harabad A . = 4 - = «
4. hanasagaran ] - - - - 5 - -
§, Bairampalli A “ = = = = B =
6. Barrelaguden ] - - . J _ B
1. Basinikonda ] = & & b = - =
B. Bheemavaran A - - - J - - - -
9. Budavada b - - Jd - = 3 - -
10, Buddhan ¢ - o) - - - - =
11, Chagatur [} = = J J - - - @
12, Chinnamarur A - - - A - - - -
13, Chintalacheruvy B ~ - - - - = =
14, Chintapalli A - = J = J = — -
15, Cusbun ] J - = = = " =
16, Dachur ] - J = = - - -
11, Dameravai § - - - - " "
18. Domada ! - - - - i o= = “
contd...



contd...

§1. Nase of the site  Sub- Type of Funerary Structure
No region
Pit  Rock- Cairns & Cist  Dolmen/  Meahir  Aveaue Alignnent
at  stone Dolnenoid
circle cist
19. Dentatogu } - - - - 4 - = =
20, Ellampalli ] = = = = J = - -
M, Gudiganamala ] - - - - i - = ==
2, Gajjelakonda b = = b = = - - -
23, Galabhaguden ] - = - = J - = -
24, Gangapervr D - = i - - - - -
25, Garikapadu B - - i = == - - =
2. Goli i - - _ - _ ~ i
2. Gollepalli ] A - - - o = s
2%, Gondimalla A - - ¥ J - -
24, Govindareddipalli D - - = J - = .
30, Guatakal 0 - - J - - s " -
31, Hashsatpeta A = - J J _ _ _ _
12. Wilikal 0 I - - - e < = -
3. Iriabanda 0 s = J = J 5 E i
. Jaggayyapets ] == - J - = " _ B
3, Jonnavada L - o) - - - = - .
3. lachanapalli B - - - 5 - . _
37, Kadambagur A _,' - - - - - - .
38, Kalakatur 0 - - - = J - & =
3. Kalavagunta ] - - N - - - . -
40, Kalyanadurg ] - - ] = = a2 - =
contd. ..
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contd...

§1. Name of the site m—_ Type of Fumerary Structure
Ko, region
Pit  Rock- Cairas & Cist Oolmen/  Meahir  Avemue Klignaent
it stone Dolsenoid
circle cist
i1, Kanbadur b - - J = = —~ - -
42, Xumepalli § = - - - o = = &
43, Kanyathirthan ] - - J - e - -~ =
A4, Nepertagury ! - - - - i - - =
45, Narapakala A - - J - - - - scs
46, Karempudi B == = f = = - - -
41 Karlapahad ] - - J - - - - =
48, atapur ] = - - - o - - -
49, Kuchidabba t - - o - - s o =
50, lan t - - J N = . - =
§1. Lebarthy ] - - - - -~ J = =
52. Nadhira ! - - J = - - - =
§3, Nallapuran 0 = = = - J - = =
54, Nallepadu ¢ J = = - . - - "
5. Nallerw B - - = = = = _
§6, Nangapeta B - = - = - a 5
51, Nanikesvaran i = = = - _ _ )
58. Maulali A - - - - o L = N
5. Nedipalli ) - & = - ; _ R
60, Mekelsbalayyapalli D o = J & = - - -
§1. Nudumala A = = S - J J J
contd. ,,
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contd. ..

§1. Nase of the site  Sab- Type of Funerary Structure
ho. region
Pit  Rock- Cairns &  Cist Dolmen/  Nemhir  Avenue Alignment
ot stone Dolmenoid
circle cist
§2, Mukthyala i - - J = = = *
§3. Muraridoddi A - - - - J L 4
0. Nagarjunakonda 3 - J J - - - -
85, Nallaguata B - - - J - - -
§6. Padra A = = - - - i
§7. Paloneha ] = = = " 2 _
§8. Pandavalumetta C - - . J = s =
§9, Panyan ] - - - - = - 2
10, Pedasanagally ¢ = J - < = = =
11, Peddamarur A = J J - - - .
12. Pochampady A = J = =3 _ - _
13, Raigir A - J - - -~ = -
14, Rajampet [ i i . J _ _ =
15. Remanuthala A - . = = J E -
16, Ramathirthas ¢ . . _ _ _ _
T1. Ravipady 8 = = B - - 5
T8. Ravirola 8 - _ _ _ " =
19, Serupalli ) - o = = N "
80. Sivapuran B R - - e - = -
B1. Sundaragiri A < ¥ _ .
82, Tadikonda A - - J = = = :_
contd...




contd. ..

wumﬁmnusw Type of Funerary Structure
Ko. region
Pit  Rock- Cairns & Cist Dolmen/  Wenhir  Avenve Alignment
ot stone DoTwenoid
circle cist
8. Tadipatri D - J - - - e .
B4, Taticherla ] - - i == o= = %
5. Tavala [} - J - - - - -
B6, Tavanampalle D - = - Y . 5 o
81, Telghir A - R = = = = o
88, Tenneru ( _ J _ _ N _ _
89. Tottiguita B = = _ i ~ ~ ~
90. Undrukonda ( - = i _ . _ )
§1. Uppalapadu A J - J _ _ B R
52, Urykonda A _ _ _ N _
83, Yaligonda A - _ _ _ i
94, Velokury 0 _ - -
95, Yengimadury B & » - _ _ i
96, Yaguvacherlopalli 1D - - - = =g =
81, Yarragondapalea B = e J - . =)
98, Yelesvaran B J J - = - r=
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has proposed another nethod of splitting the stones through what he calls
as the "tongue and groove' nethod. After observing the scooping marks cut
near a hillock at Benekal near Raichur, he proposed that this particular
type of quarrying method might have been applied only by the dolnmen
builders. Splitting rock by 'tongue and groove' nethod using wooden plugs

and iron wedges has hitherto been understood by Kies to be of a much later
date. % Keeping this in mind, Keis fixed the chronology of the dolnmens to
be later than that of the pit, cairn and cist chanbered burials. o
Quarrying of stones for the negaliths nust have been a recurrent activity
and this know edge is indicated in various degrees by the finish displayed
in the stone slabs produced out of the local rocks at the different sites

di scussed above.

68

Cerald S.Hawkins  has proposed yet another method of quarrying while
describing the stone henges of the Salisbury Plains in England. Here, he
found that the splitting could have been done by wedging into cracks. He
has suggested that sonetimes the wedges were soaked with water to swell
them or, alternatively, they could have been split by direct pounding.
These methods nmight have been used as a conparatively advanced technique.
Anot her nmethod of cutting into rocks called the 'hot-cold-bash' meant that
along a desired line of cleavage, fires were to be 1it. Then, along these
lines cold water was poured suddenly on the heated surface. Thus, whil e
the area was 1n hot-to-cold stress 1t was bashed by maul s or heavy stones
and the chunk of the stone is said to break off or, the 1ine would open
into a crack. The stones thus extracted were transported by wooden rollers

69
to the site. The site was then cleared, levelled and the plan of the

dol men was marked on the ground, followed by the dressed stone slabs being

marked on the ground and finally, the dressed stone slabs were erected in
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posi tion.

Usual |y, the stones were neatly dressed and the heights of each course
of dolmens was standardised so that the top of each course served as
bedding for the next course. The vertical joints were placed at right
angl es. Sonetinmes, the stones were dressed in such a nmanner that each
stone would be fixed in the grove cut vertically in order to receive the
other resenbling a swasthika pattern. This hel ped keep the stones firm and

70
tight. This pattern was noticed at Damaravai in sub-region B. In nost

cases the finishing of the outer faces of the stones was only done after
they were kept in position. |In the next stage, the flat huge stones were
placed on the vertical supports of the dolnens by nmoving them slowy from
outside of the circles with the help of crow bars, wooden stakes, and
rollers, from a sloped earthen ramp already laid for the purpose.
Sonetimes, wooden scaffolding mght have also been laid to nove the

capstone which weighed nearly about 15 tons as 1n case of the Damaravai

71
exanpl e. The fine dressing was normally confined only to the exterior

faces of the blocks of the circle that would ultimately be concealed wth
cai rn packi ng.
72

Gerald S Hawkins gives us an idea as to how these huge stones were
erect ed. According to him "before erecting the stones, the builders dug
the holes to the portion to be buried and the three sides of the hole were
made vertical. The fourth one was sloped at 450 angle to forma reception
ranp. Qpposite to this the hole was lined with thick wooden stakes to keep

it frombeing gouged by the end of the descending stone which was rolled

over the hole and tipped into the ranp its end sliding harmessly down the
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stakes".  He further wites "Then, with the aid of whatever hide or
vegatable-fibre ropes and tackle, they could think of and make, some 200
men could have a 30 ton stone upright. And as soon as it was vertical, al

enpty space around its foot was filled, in an understandably frantic
hurry. . . . | It is significant to note that the hottom of the uprights were

careful ly cut down to dull points, so that they were packed into thin holes

73
and the stones could sti11be adjusted slightly by turning"

The quarrying, cutting and dressing further required some marking
materials such as a triangle, a measuring rod of a certain standard, a
plumbob, hammers, either wooden or, of iron and iron chisels besides a good
nunber of skilled, semi-skilled and ordinary |abourers led by an expert in
building such structures who also had organisational skiils. During early
stages of the meagalithic culture, the expert must have been a senior

menber of the tribe or clan.

The tradition of building or making funerary structures of sinple
pit-burials Wwth a prinitive technology of only digging a pit into the
ground, and filling it with dug out earth up to the ground level was not
difficult to execute in the first stage by the people of the early
megalithic society. In the secondary stage, especially in the case of
cairn burials, pits were packed with pebbles, cairn, rubble, shalestone
pieces mxed wth earth in the formof a hemispherical nmound. In this
method the henispherical mound was arranged so that the rain water flowed
very quickly from the structure enabling the funerary structure to last for
a long time. This is obviously an inportant development in building the
early funerary structures. On the other hand, the pit burials which were

without any protrubarance above ground level naturally tended to disappear
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due to stagnation of water that was allowed to seep inside thereby causing
damage to the burials and funerary material. By experience, the megalith
builders overcame the above drawback by providing a mund filled with
cairn.  The floors were levelled and the top portion of the funerary
objects were sealed by stones preventing the possible crush of skeletal

remains and other associated funerary material

A further devel opment in this technique was observed in the making of
stone circles. Wth reference to the cairn burial, since the nound was
found disturbed during a course of time due to the occurrence of annua
rains, a better method to preserve the structure had to be found.  This
resulted in building the stone circle which prevented the dislocation of
the cairn packing. In the early stage, unhewn and naturally available
boul ders were brought and arranged into a circle. In the next stage of
building the stone circle sinmply, trimmed stones and then finally perfectly
dressed stones were enployed denoting a still better technology than had
been used earlier. To keep the funerary structure intact even double and

triple circles began to be arranged with dressed stones

The know edge of extracting the stone fromquarries or sheet rocks
according to the geology of the sub-region helped the negalith builders to
face the earthen walls of the burial pits with cut shale stones in square
or rectangular shapes called the cists. Milti-chambered cists were also
made.  Neatly dressed slabs of considerable size, enployed as orthostats
were planted in an inwardly inclined position to prevent their collapse and
further strengthened by cairn fillings. The cists were arranged in

swasthika pattern I1n such a way that the orthostats supported each other
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frominternal collapse. In the oblong cists the orthostats had projections
to the longer ones and in between the small orthostats were arranged in an
inter-locked system  The latter orthostats were finally covered by
capstones.  To reach the cist chanber a passage 1ined with dressed slabs
was also provided. The orthostat at the entrance had a porthole through
which the burial contents were offered without renmoving or disturbing the
structure. Sometinmes, the inter-locked cist burials were further
strengthened by construction of dry stone masonry which acted as external

buttress. Besides, planting vertical stones on all the four sides of

menorial nature, they also served in revetting the orthostats from
collapsing.  Taking all the precautions to keep the burial intact and to
assure longevity, these arrangements revealed the depth of engineering
know edge of the megalith builders. The plan and life of a structure was
determined by their discovery and the know edge about the strength and
durability of materials used. The side thrust and the lateral pressure of
the heavy packing leading to collapse of the burials mght have been the
reason for their bettering and perfecting the funerary structure with a
nore advanced technol ogy of enploying non-perishable material. The latter
went hand in hand with an increase in mthematical calculations and
precision. For the entire famly, or clan, funerary structures were

enlarged and we find multi-chanbered cists arranged in a single circle
denoting advancenent in building the burial structures as at Huzurnagar in

74
sub-region B [Plate XIII].

Another unique feature noted in the construction of these structures
was the scooping of natural rock for ensuring funerary practices. Scooping

into laterite rock bed in shape of an inverted funnel is evident in some

75
cases, as at Jonnawada in sub-region C [Plate XII1]. This was with a
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flat base and the neck portion was covered by a capstone arranged as a
protection for the funerary remains. This could be removed for re-using
the rock-cut burials whenever necessary. Their non-preference for this
kind of burial revealed their ability of undertaking the difficult task of
mastery the scooping technique. Cften the rocks were very hard and these

nmust have taken a long time to build

A common feature found at many megalith sites was the erection of free
standing funerary structures viz., dolnens, menhirs, avenues and
alignments.  Menhirs can be understood as long stones extracted from the
different methods of quarrying as nmonoliths which were erected in front of
the hburials as appendages to the funerary structures. Transportation and
erection of nenhirs with scaffolding arrangements and packing them tightly
with cairn or, planting small stones on all sides prevented their collapse
This is a feature that has been observed at Muraridoddi in sub-region A.76
[Chart IV A.63] The erection of these nenhirs revealed a distinct level of
building technology. The erection of nenhirs was a land mark in the
history of building technology. The experience and skill of making these
menhirs was inherited by sucessive generations in erecting the massive
pillars of the Buddhi st mandapas and the same knowhow was adopted in the
subsequent early historic period. This also denoted a radical change and
marked evolution in the building technology of the megalithic people who
had earlier made their funerary structures primarily below ground Ieve
and, to some extent, with a small elevation in the shape of nmounds or cists
arranged visible above the ground level. The nenhirs which stood
elegantly, naturally commanded a velw froma very long distances. The ones

at Lebarthy 1n sub-region B are the best exanples for this type of erection
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[Plate XI'V] .

In the same category of monolith rock constructions described above,
the construction of dolmens using a larger nunber of dressed slabs is
evident during this period as well. These constructions were covered by a
big capstone and finally, enclosed by well dressed wedge shaped stones
revealing their sound know edge in structural engineering. Mst of the
dol mens were located either on hill slopes and tops as noticed at Damaravai
in sub-region B77 and on the plains as found at Padra in sub-region A78
The quarried stones were neatly dressed and they were arranged in a
cyclopean system of construction, 1i.e., placing the stones one above the

ot her.

Sonetines, the corner of each stone had an offset-cut accommodating
the other stone resenbling the later day nandvavartha type of joinry
t echni que. The uneven surfaces of the ground on the granitoid hills were
levelled to arrange the dol mens. The stone sacrophagae placed in themwere
also neatly dressed and sonetimes had a smooth finishing. The place
between circle and the dolnen was filled with nedi um sized pebble and chips
of dressing waste mixed with clay for conpactness. This has been found at
the dolnen site at Damaravai in sub-region B.79 Bui | ding of the dolnens
with dressed stones, and covering themw th a massive sheet rock night have
denmanded a sl opped earthen ranp on which they could have been haul ed. Both
the inner and vertical forces were dressed and the walls stood to
pulmbline. Al these achievenents no doubt paved a way for the devel opnent

of building structural edifices in stone during the subsequent period,

i.e., Period Il of our study. Building of dolnens, as they were found in
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clusters and groups, mght have been taken up as a collective project wth
specialists in the field being assigned the job. Likewi se, the nmenhirs
were often arranged in alignments and avenues. This required preconceived

plans to erect them in straight or diagonal lines, which are still standing

80
at  Mudumala and Muraridoddi in sub-region A This existing fund of

know edge rmust have paved the way for erecting free standing §ilamandapas

of the Buddhists in the inmediately succeeding peirod.

The above discussion reveals that the building technology in making
funerary structures was first sinple and primtive in case of pit-burials
In this case it was observed that to perfect the security of burial remains
the community had to develop inproved constructions like cairns, stone
circles and cist chanmbers. In the next stage, free standing appendages
were constructed to give permenance to the burials and anplified through
dol mens, nenhirs, avenues and alignments. The building technology of stone
initiated by the negalithic people further continued during the early

historical period in Andhradesa

The evidence at the megalithic burial sites such as Miktyala and

Galabhagutta has revealed the fact that the tradition of building the

funerary  structures continued into the early historic period. At
81
Muktyal a on the orthostats of a cist burial, Sastry has identified a
8rahmi |abel, incised on the port-hole which reads as ‘Loovisri’ and one
82

more letter Ja below the porthole. At Galabhagutta on an orthostat of a
dolmenoid cist burial were witten Brahm |letters of Ma, Cha, Na, Iha. The
above two instances are indicative of the fact that the wearly historica

people continued to perhaps follow the megalithic practices
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Some evidence in the constructional features observed at Chagatur,
Uppalapadu and Gondimalla also lead us to conclude that the negalithic
burial practices, being local traditions of making funerary structures, may
have contributed a few structural ideas for the origin and devel opment of
building the sariraka type of Buddhist stupas in the early historica
context of Andhradesa. Further a dolmenoid cist apsidal on plan at Padra
has been noted as striking feature of the Buddhist renains.84 At
Chagatur85 [Plate XITI] the orthostats of the burials were constructed of
heavy blocks, cut to size which, 1n turn encircled the other stones in a
circular fashion fromthe base to support the heavy blocks. To this raised

base was added a pavenent of stones which can be conpared to the

86
oradakshinapatha of Buddhist stupas. Further, at the same site, four

huge vertical stones at each of the cardinal points were found.  The
vertical stones nmight have served as nenorial stones and the intentiona

arrangement al so satisfied some cerenonial function as noticed in case of a

mnor stupa at Thot| akonda

Another inportant find fromthis cist is a menorial stone depicting
footprints probably neant for worship. The techniques in making the

funerary structures at Chagatur and the structure of stupas found at

Vaddamanu and Thotlakonda are observed to be sinilar in dressing and
arrangement of the rimportion in circular form The stone pavenent around
the orthostats of the megalithic burial at Chagatur and the stone venered
stupas built at Thotlakonda have close resenblances the process involved in
making both the structures. Thus we suggest that there was close
rel ationship between building funerary structures in the negalithic period

and the subsequent devel opment of the stupas constructions especially those

1



that were nmeant to contain funerary remins.
88
The negalithic burials at Gondimalla also bear sone architectural
features resenbling a Buddhi st stupa. The circles wth horizontally
paved shale slabs around the cists are found to be simlar to the one found

89
on the drum of the Buddhist stupa at Kesanapalli. The circular dry wall

of horizontally piled up shale slabs and the cist faced with wvertically
planted casing slabs was another simlarity found between the two. The
projection at the cardinal directions in the shape of an avaka platform was
yet another striking feature of the Buddhist stupa. Besides, we have

important evi dence of the construction of stipas on negalithic burials. A

90
Amaravati, an urn burial was noticed below a subsidary Buddhist stupa.
91
T.V.G.Sastry has opined that the stupa at Vaddamanu was constructed

following the local negalithic tradition as the central hub of it was made
of boulders filling as is usually done in case of the negalithic cairn

circle.

In another case, we noticed 1n the megalithic context the stones used
for the circles of nost of the dolmenoid cists at Damarava1‘,92 were in
wedge shape. Here, for the first tine, an offset was provided at the
plinth level offering a firmgrip so that the stones of the circle could be

neatly joined. This is a feature observed in case of stone veneered stupa

at Thotlakonda, an inportant Buddhist site 1n sub-region C

A1l the above evidences such as construction of megalithic burials in
hemisperical section, planting of nenorial stones at the cardinal points,

provision of projected platforms in the shape of an avaka platform
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construction of dry stone masonry 1n shape of a c¢ircumambulatory path

planting stone slabs of thin section to the outer face of burials
resembling the later casing slabs and the use of wedge shaped stones with
an offset at the footing, lead us to conclude that the local megalithic
tradition of building the funerary structures that prevailed in Andhradesa
formed the basic sub-strata of technical know edge inherited by the
architects who built early historic Buddhist stupas. It can be suggested
that the inpact of megalithsm is clearly seen in the architecture of the

Buddhi st stupas. The Buddhist literature also mentions that stupas should

be erected over the bones of the dead persons. The Mahaparinibbana sutta

says that the stupas mght be erected over the corporeal remains of revered

personalities {0 commeorate them In layout, marking,  making
hem spherical mounds over the corporeal remains, abutting the core with
stone or brick and finally, the portion between the outer and inner circle
of a double circled burial, which probably evolved as the pradakshinipatha
of the later day stupas in early historic Andhra, were all features of
structural  importance that were taken up and perfected in building these
early historic structure which had links with funerary remins of the

megalithic period

393



10.

11.

12.

13.

14.

15.

16.

17.

18.

FOOTNOTES

Siva, The Lord of creation, is often shown as sitting in the cremation
ground which synbolizes the correct attitude of a Yogi. Indu
Inderjit, Science of Synbols. New Del hi, 1977, p.68; p.143.

Bavdhavana Pitrmedha Sutra. III.1.4.

Ra veda. X.18.10-13.

R B. Pandey, Hndu Samskar as Socio-Religions Study of the H ndu
Sacraments. Del hi, 1982, pp.240-241.

Rg Veda. X.18.11-13,

Baudhavana Pitrnedha Sutra. III.1.18.

Satapatha Brahmana. XIII.8.

R.E.M.Wheeler, ‘Brahmagiri and Chandravalli’, AL, Vol.4, 1947,
pp.201-203.

MS. Nagaraja Rao, Proto Hstoric Qultures @f Tunaabhadra Valley.
Dharwar, 1971, pp.29-30.

M S.Nagaraja Rao and K.C.Malhotra, The Stone Age HIIl Dwellers of
Tekkalakota. Poona, 1965, pp.27-33.

M Seshadri, Excavations at T.Narsipur. Mysore, 1971, pp.19-20.

E Sivanagi Reddy and B. Subrahnanyam ‘A Copper Antenna Sword from
Proto-historic Andhra: A Study', PAPHC. 16th session, Karimagar,
1992, pp.9-11.

B. Subr ahnmanyam Protohistoric and Early Hstorical Qultures of
Mahboobnagar Regi on (unpublished Ph.D. thesis) University of Msore,
M/sore, 1986, p.118,

V.V.Krishna Sastry, Ihe Proto and Early historical Cultures of Andhra
Pradesh. Hyderabad, 1983, p.38.

B. Subr ahmanyam Ob. Cit.. 1986, p.121.

R Subrahnmanyam et al, Nagar.lunakonda-I: 1954-60. Del hi, 1975, p.105.

V.Rami Reddy, Prehistoric and Prohistoric cultures of Palavoy. South
India. Hyderabad, 1976, p.12.

F.R.Allchin, Neolithic Cattle Keepers of South India. Canbri dge,
1963, p.65. . e

394



19.
20.

21.

22.
23.
24.

25.
26.

27.

28.

29.
30.

31
32.
33.
34.
35.
36.

37.

38.

F.R.AY1chin, Piklihhal Excavations. Hyderabad, 1960, p.143.

T.V.G.Sastry, Brief Resultsfif Veerapuram Excavations. Hyder abad,
1981, p.3.

R Subrahmanyam et al, Op. Cit.. Delhi, 1975, V.V.Krishna Sastry,
Op. Cit. 1983, pp.51-56, B.Subrahmanyam Opo. Cit.. 1986, p.120.

V.G Childe, 'Megaliths', AI, Vol.4, 1947, p.5.

A.Sundara, Early Chanber Tonbs of South India. Delhi, 1975, p.1.

C.V.F.Haimendorf, ‘New Aspect of the Dravidian Problemt, IC, Vol.
I'l, 1953, pp.127-135.

V. CGordon Childe , Op. Cit.. 1947, p.1t2.

B. & R.Allchins, The Rise of Civilization ip India and Pakistan.
Del hi, 1983, p.342.

B.K Gururaja Rao, The Megalithic culture in South India. Msore,
1972, pp.325-326 and 330- 334.

Bridget and Raynond Allchin, The Rise of Civilization in India and
Paki stan. New Del hi, 1983, p.342.

S.B.Deo, Problem of South Indian Meqaliths. Dharwar, 1973, pp.35-38.

The Pit burial is a sinple nethod of disposing the dead in which the
skeletal remains and other funerary goods are kept. This is later
filled with earth and cairn packing, sometimes covered by a huge
capstone. See K P.Rao, Deccan Megaliths. Del hi, 1988, p.10.

B. Subrahmanyam Op, Cit.. 1986, pp.202-203.

ARAP. 1976-77, pp.31-32.

B. Subrahmanyam Qp, Cit,. 1986, p.206.

ARAP. 1976-77, p.30

V.V.Krishna Sastry, OP. Cit.. 1983, p.67.

K. V. Soundar Rajan, Megalithic Architecture in South India. M ssouri,
1975, p.6, f1g.6.

Lawence S.Leshnik, South Indian Meaalithic Burials: The Pandukal
Conpl ex. Weisbaden, 1971, p.77.

V.V.Krishna Sastry, Qp. Cit., 1983, pp.82-83.

395



39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

In cairn burials, the pits after the dead are kept was sealed by
cairns, i.e., small pebbles or stones and raised like a semcircular
nound. This is called a cairn circle also known as a cairn burial or
bar r ow. Below this cairn are kept the UWns or Sarcophagus for
pl acenent of skeletal renains and other funerary assenbl age. St one
and wooden coffins have also been known below these cairns. See
K P.Rao, Ob. Cit.. 1988, p.13.

E S vanagi Reddy and B.Subrahmanyam ‘'Conbs in Proto and Early
Hstoric Andhra: A Study', PIHC. 51st session, Calcutta, 1992,
pp.822-827.

Stone circles can be defined as burials enclosed by huge dressed or
undressed boulders arranged on the ground formng a circle. The
nunber of boulders used in the circle and the diametre vary from one
circle to another. The boulders arranged in circular fashion served
the purpose of keeping the Cairn filling of the burial intact. See
A Sundara, Op., Cit.. 1975, p.30.

B. Subrahmanyam Op. Gt.. 1986, pp.211-215.

The cist burials which are al so known as passage chanbers are boxlike
constructions nade of slabs arranged 1n such a nanner that each stone
wll hold the other finally to support each other from internal
col | apse. The cists were divided into two or nore chanbers by the
insertion of dividing slabs in the cists and these are known as
transcepted cists or chanbered cist burials. See KP.Rao, Op. Qt..
1988, p.10.

B. Subrahmanyam Qp, Gt.. 1986, p.212.

—

Ibid. p.177.

Ibid. p.151.

Ibid. p.159.

ARAP. 1982-83, Hyderabad, 1988, pp.38-43.
B. Subrahmanyam Qp, Gt.. 1986, p.221.

Dolnens are burials built of stone partially buried and partially
exposed above the ground, covered by a broad capstone. Stone sl abs
are boulders arranged in a square or rectangular plan with a capstone
which is called a dolmen. The word dolnen 1s derived from 'doV
neaning table and 'men' meani ng stone which consisted of a nunber of
upright supports and a flat horizontal roofing slab. See J.Meringer,
Hstory of Religion: The Gods of the Prehistoric Mn. (Eng.Tr).
London, 1960, p.159.

ARAP. 1982-83, pp.T-8.

396



52.

53.

54.
55.
56.
57.

58.
59.

60.
61.

62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.
74.

E.Siva Nagi Reddy, ‘Explorations at a Megalithic Site at Damaravai in
\Mr angal district, A.P.", (Unpublished report) Departnment  of
Archaeology and Miseuns Hyderabad, 1993, pp. 1-6. Survey  was
conducted under the guidance of N Ramakrishna Rao of Wrangal Office.

V.V.Krishna Sastry, et al Thotlakonda (A Buddhist site in Andhra
Pradesh). Hyderabad, 1992, p.28.

K.P.Rao, Qp, Cit.. 1988, pp.20-34.
E. O James, Prehistoric Religion. London, 1957, p.130.

Ibid, p.170.

A huge dressed or undressed stone erected vertically on or near a
burial is known as a menhir. A group of menhirs arranged in a line are
called alignnments and these lines are arranged in parallel order they
are called the avenues. See K P.Rao, Op. Cit.. 1988, p.10.

V.V.Krishna Sastry, Op, Cit.. 1983, p.58.

' Archaeol ogi cal  Finds', JHGS. vol.Iv, Hyderabad, 1941, pp.85-89,
pl.X, no.1.

B. Subrahmanyam Op. Git. . 1986, pp.169-170.

| have explored the Megalithic menhir site at Lebarthy in Warangal
District, during ny field study 1n June, 1993.

A Sundara, Qp, Cit.. 1975, p.132.
[bid. 1975, p.T71.

Captai n Newbold, JHAS. 1916, Hyderabad, P.213.

G.Keis, *Archaeological Finds', JHGS. vol.11 Pt.I., 1934, P.12,13
and pp.76-82. -

Ibid. p.79.
Ibid. p.122.

CGerald S. Hawkins, Stone Henae Decoded Fontana, 1972, p.96.

Ibid. p.97.

A Sundara, Qp, Cit.. 1975, p.219.

E Siva Nagi Reddy, OP. Cit.. 1993, pp.1-6.
Gerald S.Hawkins, Op,Cit.. 1972, p.98.
Ibid. pp.98-99.

ARAP. 1982-83, pp.38-43.

397



75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

V.V.Krishna Sastry, Op, Gt.. 1983, p.67, p1.23.
Ibid. p.58.

E Siva Nagi Reddy, Op. Gt.. 1993, pp.1-6. =% 5.
V.V.Krishna Sastry, Op. Gt.. 1983, pp.54-55.

E Siva Nagi Reddy, Op. Odt.. 1993, pp.1-6.
V.V.Krishna Sastry, ©Oo. Ot.. 1983, p.58, pl.13(d)

V. Sankara Sastri, Buddhaijavanthi Special Souvenier. 1956, pp.13-24.

ARAP. 1982-83, p.10.

V.V.Krishna Sastry, et al, Q. Ct.. 1992, pp.18-20; Leshnik also
says that stupa and Megalithic Cairn burials are sinmlar in plan and
execution and further he adds that the funerary traditions of the
megal ithic peole were responsible in building the later day stupas.
See Lawence S.Leshnik, Op. Ct.. 1971, pp.31-32.

B. Subr ahmanyam Qp, Cit.. 1986, p.167.

Ibid. p.270.

Ibid. p.198.

V.V.Krishna Sastry, Qp, Gt.. 1992, p.28.

B. Subrahmanyam Op. Gt.. 1986, pp.161-162.

A.W. Khan, A Mnograph on an Early Buddhist Stupa at Kesanapalli
Hyder abad, 1969, p. 12.

A Rea, ‘Excavations at Amaravathi’, ARASI. 1908-09, Madras, 1912,
pp.88-91,

T.V.G.Sastry, Exvacations at Vaddamaru in Krishna Valley. Hyderabad,
1984, p.3.

E Sva Nagi Reddy, Opb. Gt.. 1993, pp.1-6.

398



CHAPTER V: RELIGIOUS SPACE

V.1 ROCK-CUT MONUMENTS



CHAPTER V RELIGIOUS SPACE

V.1 ROCK-CUT MONUMENTS

'Religious Space' here neans the place where auguries are made and worship
perforned to God or supernatural powers. In this sense, 'Religious Space'
in ancient India includes all the structures built exclusively for

religious purposes such as the Buddhist stupas. chaitvas. viharas. jaina

nonast eri es and Brahmanical tenples. These religious structures were nade
in different building materials viz., brick and stone in case of free
standing nonunents whereas sonme were made in the formof caves cut into
the rock. Chronologically speaking the last category of nonunents were
caused to be excavated first and then the technology inproved and they
began to be built in brick and stone. Archaeol ogi cal evidence for
religious buildings in early Andhradesa conmes forth only from Period Il
onwards, though we have some perceptions of an early form of Brahnanical
structure nentioned in the Vedic literature. In the follow ng sections of
this chapter the evolution of building technology of these religious
nmonunents is studied, dividing theminto three categories viz., Rock-cut

nmonurent's, brick monunments and stone nonurents.

W begin our discussion on the nonunental buildings of rock-cut
technology with a brief introduction on the origin of rock-cut technol ogy
in India in general and Andhradesa in particular, taking into account its
prevalence in the contiguous regions around Andhradesa. Ar chaeol ogi cal
investigations in Andhradesa have reveal ed that human habitation during the

Pal aeolithic period was concentrated mainly along the banks of rivers and
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in the forests as this was convenient for collecting food materials and
taking shelter in natural caves or caverns. The Mesolithic people also

continued to Tlive in natural caves and sub-terranean passages Wwhich have
1 2
been noticed at Muchchatla Chintamanugavi and Belum 1n sub-region D

During the Neolithic period people continued to live in natural caves and
3

under  serpenthood shaped rock-shelters as noticed at Dupadugat tu
4 5 6

Sanganonpalli and Uppair in sub-region A and at Kethavaram in sub-
region B. During the course of the evolution of Neolithic society people

began to live in pits, cut into the ground as dwelling pits which have been
uncovered at Utnoor7 in sub-region A Veerapuram,8 Nagarjunakonda9 and
Gand]uru10 in sub-region B. Evidence of scooped or dressed activity during
the Megalithic period has been noticed under the serpent hood shaped
natural rock-shelters at Budigepal]ill in sub-region A Scooping and
cutting the rock for funerary buildings is also known fromJonnawada12 in
sub~region C. The people who wanted to keep the skeletal remains of their
dead in safe enclosures, selected the hill slopes and excavated the
laterite rock. These early evidences attest to the know edge of scooping
and cutting of [live rock, which had its origins in the later phase of
Period | of our study. Earlier, as is well-known, the nost natura

instinct of man for many centuries during the pre-historic period was to
find shelter in caves and rock-cut shelters. This was no exception in the
case of Andhradesa. There were no nonumental buildings consciously built
by man, but naturally availble in nature. As the dawn of history energed
in early India, natural caves or caverns began to be selected for the
dwelling of the nonks or ascetics during the rainy season known as

vassavasa when perigrination was not possible



13
e of the early Buddhist texts states: "as in olden tines the

bhi kkus dwell now here and there, in the woods, at the foot of trees, on
hill sides, in grottoes, in natural caves, in ceneteries, in forests, in
open lands and in heaps of straw'. The sane text also inforns us that

"there were sone viharas and nonasteries but these were thatched; in the

14
cold season they were cold and in the hot season hot". On the request of

the bhikkus. the Buddha was said to have allowed the nonks to use guhas or
caves anong the other five kinds of dwellings. 15 The Buddha hinself is
said to have stayed in the natural caves of Saptaparni at Rajagriha. 0 The
Buddhi st nonks nust have thus lived in natural caves upto the 3rd century
B.C if not later, when they shifted to rock-cut caves soon after the
excavation of caves was initiated during this period. During the Mauryan

period excavating of rock-cut caves can be seen in the natural caves of the

17
period at Ramgarh and Budhani . Simlarly, in Andhradeéa also, natural

caves at Kapparaopet in sub-region A, seemto have been used by Jaina
ascetics as dwelling places and hence the hill in which they lived is
called as Munulagutta, 1 nmeaning 'the hill of the ascetics'. Here, the
natural rock inside the cave was fashioned into four rock-cut beds to be

used for sallekhana. a ritual practiced by Jaina nonks during their last

days. Based on the recovery of the coins of Simuka Satavahana near the

19
caves, these caves are dated by P.V.P. Sastry to the 2nd century B.C

Apart fromthese early natural caves which were used for habitation,
Tive rock was cut into caves for dwelling and religious purposes. The
secluded location of the hills, far away fromhuman habitation, with the
tranquility necessary for the meditation and religious practices of the
Buddhi st and Jaina monks, was responsible for the selection of this kind of

site. Soon there was the proliferation of rock-cut monastic and ritual
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20
retreats.

In India the practice of rock-cut technology for monumental  buildings
was, for the first time, initiated during the Muryan times and the
earliest caves excavated are the caves called after Lomas Rishi and Sudama

caves at Barabar and Nagarjuni hills in Bihar. These were scooped during
21
the reigns of Asoka and his grandson Dasarat ha. These earliest exanples

of rock-cut buildings are the exact replicas of, probably the then existing
wood and thatched structures. The caves 1n Barabar and Nagarjuni hills
were excavated by quarrying into the hardest rock.  Their carving and
polishing was wth a unique technique, which began and ended there within
the same century.  This method of rock-cut technology of the Mgadhan
region in all probability, served as nodels to the early exanples of such
rock-cut activity in the Western Deccan, coastal Andhra and Orissa.  The
begi nning of rock-cut technology 1n the Western Deccan has been noticed at
Ajanta, Bhaja, Kanheri, Kondavite and Pitalkhora and this goes back to the

22
3rd century B.C The Orissan exanples at Udayagiri and Khandagiri on the

other hand, were excavated by the Chedi King Kharavela 1n the 1st century
23
B.C Rock-cut technology in early Andhradesa can be considered co-eval

with the Mauryan experiments or be attributed to a slightly later date.

The monunments nmade with the help of rock-cut technology in Andhradesa

can be studied in several varieties such as chaitvaarihas. stupas. viharas.

and cave tenples. Al the major religious faiths, viz., the Buddhism
Jainism and Hinduism have been affiliated to nonunental buildings made with
this technology. These nonuments are studied bel ow sub-regionwise in the

different periods categorised by us above. These monuments have been found
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distributed in alnost all the sub-regions of our study. The earliest
rock-cut monunent has been reported in the form of a chaitvaariha at
Guntupalli in sub-region C and the earliest vihara in the sane technique,
has also been reported fromthe sane site. Those at Rampa Errampalem and
Sankaram have al so been found in the sane sub-region and belong to an early

period. Mnolithic stupas cut-out of rock-boul ders have been reported from

Karukonda in sub-region B [Map | X & Chart V B]. Rock-cut tenples of the
Brahmanical faith have been found near Vijayawada and its suburbs in sub-
region C at Bhairavakonda in sub-region B and at Gandharikota and Adavi
Somanapalli in sub-region A In Period IIl [Chart V C]. A few Jaina rock-
cut caves have been noted at Sangamayyakonda in sub-region C belonging to
Period IV [Chart V D]. Thus it can be seen that rock-cut technol ogy began
to operate fromas early as the 3rd century B.C and continued upto the
12th century A D. It is however significant to note that it is coterminus

with the brick and stone built technologies in early Andhrade$a.

The earliest sites of rock-cut caves in Andhradesa are located in a
fertile tract which has its ow economc implications. A general increase
in the wealth affected the devel opment of rock-cut technology in that,
donations began to be made for it. The building of rock-cut nonunents and
their maintenance needed noney and patronage. 2 The menbers of the royalty
and chieftains and inportant officers of the State contributed to the
excavation of the caves. 2 Besi des the ideol ogical concepts of the nonks
and the availability of suitable nass of rock, trained architects and

scul ptors, under the supervision of a Navakammika. assisted by

Silavaddhakis. Mthikas and Avesanins, smths and painters were factors

responsible for the excavation of these caves which Geoferry Scott calls:

26
"Wseful satellites of architecutural history".
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The earliest rock-cut chaitvagriha of  Andhradesa found at
207
Qunt upal | is simlar in plan to the circular chaitvas at Mahakali and

Junnar. The entrance facade of the Guntupalli rock-cut chaitva arch

resembles the facade of the Lomas Rishi cave [Plate XV]. The chaitva
consists of a small circular chamber containing a rock-cut stupa in the
centre with a domed roof, surmounted by curved stone ribs resenbling an
unbrella frane.29 The vaulted roof seems to have been a copy of an evol ved
form of wooden structure, with long radiating rafters running downwards
froma single point and crossing at regular intervals through horizontally
laid rafters.30 This treatment shows that an earlier practice in wood was
transferred into stone which turned out to be more permanent. A large
curved arch, above the main entrance, was cut out to forma chaitva w ndow,
through which light was admtted which fell directly on the stupa inside.31
Percy Brown32 has rightly observed, "it is here that a small circular
chanber has been found which explains the kind of shelter that was first

erected over the stupa the beginning of chaitya hall"

The neasurenents of the various parts like the height, width, the
radius and centres of the doorway and the arch of this chaitva could be
said to have been derived froma 'grid pattern'.33 The pattern was evol ved
with the help of a ball of string and certain nails. S Ganesh Rao  who
has observed and studied the arch of the facade of Lomas Rishi cave has
concluded that "it was carved on the grid pattern, where mathemtica
calculations and scientific precision was applied'. In our recent survey
in and around Gopalapatnam, a Buddhist site 1n sub-region C the rock-cut

cells along with a few natural caves were provided with rock-cut beds,
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35
wi ndows and doorways, the caves are to be datable to the 2nd century B.C

[Plate XV]

Another site, where rock-cut stupas 1n Andhradefa have been noticed is
3%
Karukonda  in sub-region B [Plate XVI]. This is the only site which has

stupas of Dbig size cut-out from living rocky boulders. Based on

architectural style these cut-out stupas have been dated to the 3rd-4th
37

centuries A D. At salihundam, a 4th century A D. Buddhist site in sub-

region C  nearly 30 small votive stlibas were cut-out in sinilar nethod.

Here, the stupas did not require nuch scaffolding because the scooping of
the natural rocky terrace was started fromthe sheet rock of one netre
height.  Cutting out the natural outcrop was entirely different from the
cut-in technology. In the case of the former, the selected boulder was to
be first provided with some scaffolding all around so as to draw the
elevational plan in the first instance and its cutting would begin fromthe
top itself, after removing the unnecessary mass through a slow chiselling
process. Probably cane rings were used to the required diametre of the
stupa and also a henispherical cane frame in elevation might have been used
to achieve the perfect circle and hemispherical shape. It is also possible

that a pre-drawn scale nodel of the stupa on cloth was consulted while

cutting out these stupas.

Apart fromthe stupas the rock-cut technology was also used to build

viharas in Andhradesa. Here, we notice certain interesting features in

plan and execution. The vihara sonetines became both a monastic dwelling

and a sanctuary as has been observed at Guntupalli, where rock-cut chaitva

and vihara were excavated side-by-slde.
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PLATE XV

Period Il: Rock-cut Vihara, Gopalapatnam, Sub-region C



As mentioned above, caves were preferred for dwelling by the Buddhist
monks and probably permanance may have been one of the reasons that led

them to choose excavating of rock-cut viharas in preference to wooden

structures and even, brick or stone built structures. Indeed, this has
been stated by a donor at a cave in Kanheri. He states in an inscription
that the excavation of a chaitya could be ensured until the end of the
cosmc era. * Fromthe technical point of view, to select a cave dwelling

meant that it had to be cool during summer and warm during cold seasons.

Rock-cut viharas in Andhrades'a have only been found located at places
like Guntupalli, Rampa Errampalem and Sankaram in sub-region C. It is in
this sub-region that the geological pre-requisite of the existence of

suitable rock for excavation of caves was readily available. At
39
Guntupalli five rock-cut viharas with rectangular halls and cells have

been reported. The front facade was carved with three doorways, and two
cells had windows on either side. The portion above the doors and w ndows
was decorated with horse-shoe arches with finials. The ceiling portion of
the facade looked Iike a chaitva window, wth radiating ribs again,

40
resembling a wooden structure. The rectangular halls were pierced wth

openings into cells, sometimes containing raised beds and pillows which

were also cut in rock. Niches were provided in the walls probably to keep
41
the |anps. Scholars like TI.K. Sarma opine that these cells were

residential in nature. It has also been suggested that there was an

evolutionary pattern fromsingle cell to a row of cells in quadrangul ar
42

form found at Guntupalli. Smal | channels were seen on the floor, in all

probability meant for drainage. A drain or sewer known as niddhamana or
43
niddhamanamdqaa has been nentioned in literature. Based on the
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pal aeography of a Brahmi inscription found on the steps leading to the
nonasteries and the crude finish of the vihara with its plain walls bereft

of any decoration, it has been suggested by scholars that a date of 2nd

44
century B.C.  be assigned to these constructions

Three rock-cut residential cells intended for Buddhi st monks, square
rectangular and circular on plan, have been reported from Rampa
Errampa1em.45 The square cell here has a screen wall at the entrance to
shed light into the interior of the cell. This is a new technologica
innovation when conpared to the Guntupalli caves where windows were
provided with cavities in the wall to probably fix wooden frames with

wooden door |eaves

A few Jaina caves with their entrances carved with sinple jambed
designs have been reported from Sangamayyakonda in sub-region C.  These
caves are plain and bear the carvings of the Jaina tirthankaras. Based on
stylistic grounds of sculpture and architecture, these caves are dated to
12th century A D. The absence of decorative motifs denote that the rock-
cut technology discontinued fromthis period onwards, for, we do not have

any rock-cut monument excavated after this period

Some caves being unfinished or semfinished, furnish good clues for
the study of the different techniques adopted in scooping, chiselling and
smoothening the walls, celling and floor surfaces of these monumenta
buildings. For this we have evidence coning fromthe caves of the Barabar
hills, Nasik and Ajanta in the Western Deccan, from the udayagiri and

Khandagiri caves in Orissa and nost importantly from our point of view from
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Guntupalli in Andhradesa. Based on their individual observations different
47
methods of scooping have been proposed by scholars |ike Dehejia,
48 49 50 51

Nagar aj u, Gupta  and Mohapatra. According to Qupta the work was of
two types: One type of scooping was used for removing the matrix of the
rock so as to obtain a hollow interior. The other type of scooping was
used to chisel out the rough surface as per the plan, in height and depth.
In the first type the work involved 'blocking' and 'rough chiselling'

t echni ques. In this connection Cupta cites the exanple of the Barhut
52
Scul pture which depicts the nmethod of rock-hewing in  'blocking
53

t echni que' . The Scul ptural panel  from Barhut shows the nmethod of

excavation of a hill for making a cave. The sculptors were using |ong
pointed tools and chisels for scooping the rock. For cutting the upper
portion, the workers had made landing steps by fixing nails at regular

intervals without using ladders for scaffolding [Figure 7].

After conpleting the process of blocking and rough dressing, fine
chiselling was undertaken with pointed chisels, as seen fromthe walls of
the Quntupalli exanple. The sculptors have left extant sonme marks on the
wal I's and al so sonme stone ridges to follow up on the work. However this is
| eft incomplete.  The chiselling of ridges were gradually renmoved with
grooves to obtain a flat surface. Gupta54 calls this work of renoving the
ridges as ‘pecking’. In this nethod, the final shape of the cave arch,
ceiling, walls and flooring was obtained, after which a fine snooth
surface was attained by using the flat chisels. The walls and ceilings
mght have been rubbed with stones, nixed with sand and water so as to
renove all the chisel marks. Fi ni shing was probably done sinultaneously
on the outside when the interior work was going on. CQutting of the mass

between the architectural members, probably went on side by side, as Vidya
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FIGURE 7

Period 1I: A Sculptural panel showing sculptors excavating a cave
Bahrut

(Reproduced from S.P.Gupta, The Roots of Indian Art, Delhi,
1981, p.206, Pl4 (b))
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Dehejia has observed fromthe unfinished cave V at Ajanta. & The cutting
of the cave according to her, began fromthe ceiling, downwards, thus
mnimsing the n%%d for scaffolding 1n the prelimnary stage. On the other
hand, S.P. Gupta has opined that the work of cutting the cave progressed
fromthe bottomto the top upwards. Kail  however, agrees with Dehejia in

this regard.

On observing some of the unfinished rock-cut cells at Guntupalli, the
process and techniques of excavation can further be explained. In the
first stage, the design was drawn on the rock which was then cut to get a
perpendicular line so as to obtain a clear vertical face. This enabled the
workers to proceed with the plan into a verandah or hall or the cells
inside. After making the initial arrangements for mninum scaffolding, the
cutting was probably started fromthe ceiling. In the next stage the
horse-shoe projected gables over the doors and wi ndows were taken wup for
wor kmanship and these were blocked out. Raised beds and niches were also

carved accordingly.

There is no evidence to learn, on how nmuch time it took for
excavating these caves. This probably varied fromplace to place. At
Guntupalli, for instance, it nust have taken at least four to five vyears

for completing both the chaitva and the viharas. This is on the basis of

an estimate provided by S. Mizuno and T. Nagahiro in the case of the
Buddhi st caves at 'Yun-Kang' 1n northern China, excavated during the 5th

century A D.

During the period fromthe beginning of the 5th century AD. the

activity of cutting the rock for building Brahmanical tenples has been

m



noticed at the Undavalli, the Mogalrajapuram and the Akkanna- Madanna caves
60 61

near \ijayawada in sub-region C the caves at Bhairavakonda 1n sub-

region B belonging to 5th-7th centuries A D, and the caves at

62 63
Gandhari kota and Adavi Somanapalli in sub-region A which belong to the
9th century AD [Chart VC & Map | X].

After a lapse of four centuries, the rock-cut tradition was revived
for building religious shrines, this tine those of the Hndu faith. The
caves at Mogalrajapuram and Undavalli were cut in sandstone while at
Bhai ravakonda the rock cut into was a schistose intrusion, in the hill
particularly chosen, owing to its soft nature for scooping. Here, it
shoul d be nentioned that the earlier Buddhist caves were cut in Khondalite
st one. There are two rock-cut caves in the Akkanna-Madanna group, five
each at Uddavalli and Mogalrajapuram. The cave tenple in each case,
contains a rectangular pillared hall with a single shrine chanber and
sonetimes with three cells. At Bhairavakonda the rock-cut caves are eight
in nunber, simlar in plan, with a square chanber in the rear and a
pillared hall in the front. |In the early caves at Vijayawada the beans,
brackets and pillars were short and massive, devoid of scul ptural

decoration and wth mninuminter columar space like the Pallava cave

64
tenpl es. The pillars of the early phase of rock-cut activity initiated

by the Pallava architects were massive and short and there was a tendency
for the pillars of the latter phase to becone thinner and taller. Sonetines
they were flatter with an oblong section and the space between them was
wi der . The mandapas of the Pallava cave tenples were divided by an inner

65
row of pillars and pilasters into artha and mahanandapas. The pillars of

the facade clearly resenble nore the conventional type of contenporary
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CHRT Y, Ca8

Period I1: Rock-cut Wonuments

Type of Rock-cut Nonuments

S.Mo  Name of the Site Sub-
region Buddhist Juing Brahmenical

doors vindows beds
chaityagriba stupa vihara cells  mantapas  cells wmantepes

1. Gopalapatnan ¢ - - 4 - - . B J 4 J
2. Guntupalli ¢ o I . . % & J J
3. Karukonda 8 “ J - - - - 2 a s
1, Nunwlagutta A - = & . A s & &

. Rampa Erramptlen I: =

L.
[N
e

§. Sankaran ¢ J J i - - - . Y

Period III: Rock-cut Nonuments

1. Mavisomanapelli & - - - J - J - J

2. Bhairavakonda B - - - - s b J J g B

3. Gandharikota A - - - - - J J £ e

4, Nogalrajapuras ¢ . - - - = J J4 =

§. Undavelli ¥ - - - = ! J J J “
Period IV: Rock-cut Moauments

1. Sungamayyakonda ¢ - - - J - = . J i 4
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66
structural tenples. The mandapas of the cave tenples at Vijayawada were

divided into proxinmal and distal sections, the outer corresponding to the
mahamandapa and the inner to the arhtanandapa. The front elevation of the
facade was often cut to a varying depth into the sloping face of the rock
according to the degree of the slope. The required height of the facade,
was cut with an adhist3na as at Mogalrajapuram, having a flight of rock-cut
steps in front. The top of the pillars were cut wth nassive taranga
capitals wth beans. The overhanging |edge projecting above the beam was

left as a kapota and was sonetinmes nade with decorations.

67
The Durga cave at Vijayawada is the earliest, followed by the

Akkanna- Madanna caves, with archaic features such as plain pillars. The
devel opnent is seen in the next stage of rock-cut technology in these caves
where the triple shrine cave was provided with taranga type of capitals for

the pillars. Besi des a spacious open front and decorated noul dings, on

68
adhistdna and prastara were also noted as inprovenents over the earlier

caves. The Undavelli caves being the largest of the group at Vijayawada,
reveal further devel opments in the rock-cut technol ogy when conpared to the
Buddhi st caves of Guntupalli in terns of plan, elevation, execution and
anenities provided, Ilike having stepped entrances with balustrades,
spacious pillared halls for congregation and festive occasions, a broad
opening on the front side, allowing sufficient light 1into the interior
mandapas and even into the cells. Access fromone storey to another was
possible through the rock-cut steps [Plate XVI]. Excavated in three
storeys in receding order, excluding the unfinished ground floor, these
69

caves are akin to the Do-tal and Teen-tal caves at Ellora. The pillars

of the ground floor were massive and without bases or capitals whereas the
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PLATE XVI

i

T Vs e S5

Period IIt: Storied Rock-cut Temple, Undavelli, Sub-region C
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pillars of the upper storeys had the taranga capitals. The portion above

the beams was carved like a cornice with Kudu decorations.

The softer nature of the mass and low tensile strength naturally
allowed the sthaoatis and workers to go deeper into the rock as at
Undavalli whereas the hard granite rock at Mamallapuram70 restricted the
size of excavation. The process of excavation was done by the blocking and
pecking techniques, as denoted by the chisel marks in the unfinished caves
After excavating the ground floor, some portion on the top was removed by
scooping to obtain the vertical face. The design of the first floor and
other floors was done by this nethod in descending order. The door |anbs
were carved with dwarapglas. The elaborate plans, elevation of storeys and
expanse, fluted nmiddle sections of the pillars, with corbels on the top and
scul ptural  decorations when conpared to other caves at Vijayawada were a
substantial technical advancenent fromthe earlier period. Since the caves
were excavated at different heights, the excavators saved both |abour and
expenditure by following the configuration of the rock and by connecting

different caves wherever necessary by rock-cut steps.

71
At Bhairavakonda in sub-region B, a further devel opnent in rock-cut

technology is observed, as, here the hill was scooped into caves at
different levels presenting a panoramic viewto the visitors. The front
side slope was cut and totally removed to attain an open terraced front
court, giving access to the tenples and to acconmpdate nmore people on
special occasions. The pillars of the facade were carved with a4wapada.
fluted shaft and there was a special arrangement of the kudam, disc and

taranaa podikas. Sone times the front pillars were carved with lion bases
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simlar to the ones found in the caves at Mahabalipuram. An 1increase 1In
decoration and creating additional menbers to the pillars is a mrked
devel opnent here in conparison to the Undavelli examples. The pillars

support the wel | -defined uttaram and kapota decorated with hamsa. vali and

ngsi motifs.  The sthapatis who were adept in structural engineering
recognised that the pillars at the wall side were non-functional 1ike the
central ones and hence, provided half or engaged pillars. The size of the
pillars was also reduced allowing sufficient light inside, in contrast to

the massive pillars of Vijayawada caves.

72

At Gandharikota there are two rock-cut cells hewn into the natural
rock on the southern face of the local hillock. n the hind wall were hewn
some triangular niches for keeping lanps. The presence of nortice holes in
the door sills indicates sone sort of wooden doors for the cells. The roof
portion was constructed with dressed stones above the rock-cut walls.  The
door-ways were carved wth designs suggesting a date of about the 9th
century A D

73

At Adavi Somanapalli a new technol ogical devel opnent can be seen as

In the case of the first cave. The rock surface here has been cut

perpendicul arly and then scooped into the plan of a mandapa supported by

two non-functional crude pillars. In the second cave a beam and cornice
were introduced and the pillars were cut with square bases, octogonal
sections in the niddle, and a square block, topped by taranaa type of

podikas below the beanms. In the third and fourth caves, shrine chanmbers

with a door-way were added by scooping. Some art motifs such as purnaghata
on the door janbs have been depicted. The next stage of developnent is

seen in the fourth cave where its flat ceiling was plastered with line to
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obtain a snooth surface and then painted depicting some Puranic themes in
different colours. On close observation it is noticed that the process of
cutting the rock was the sane as in the case of the above examples. The
walls and ceilings were dressed flatly and were rubbed with stones to
attain a smooth finish. Pillars were cut to a height of 2 metres whereas
the height of the ceiling was 2.20 metres. Based on stylistic grounds

these caves have been dated to the 9th century A D

To sum up, the origins of rock-cut technology in Andhradesa can be
traced back to the 3rd century B.C. and it continued to be used for
excavating religious structures upto the 12th century A D.  However, its
continuity was broken in two spells, i.e., fromthe 1st to 5th centuries
AD. and from the 9th to 11th centuries AD.  In other words, this
technology gradually becane less inportant and then totally disappeared
after 12th century AD. This is because, activity of building the tenples
with stone as well as brick had gained nomentum by the 7th century AD..
The latter were now distributed over the plains whereas rock-cut technol ogy
was restricted to religious structures that were spread over hilly areas

especial |y Buddhi st and Jaina nonasteries.

The above descriptions were taken up sub-reglonwise against a site
wise detailing of the various aspects which facilitated us to enquire the
diffusion of rock-cut technology fromthe contiguous regions and highlight
variations from one sub-region to another within the Andhradesa.  The
activity of using rock-cut technology was found in building different

monument s such as the Buddhi st chaitvas. vihara conpl exes and cave tenples

of Brahmanical faith. Among these, as discussed above, the Buddhist
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chaitya at Guntupal U74 1n sub-region C belonged to the 3rd century B.C
and is the earliest nonunent cut into the natural rock, imtating the
contenporary wooden structures, in shape and the Mauryan exanples of Lomas
Rishi cave 1n plan, elevation and execution. The rock-cut technol ogy m ght
have originated to create permanance. Further, nonks needed to be away from
posh habitations.  The caves were cut with arched entrances and halls

finished 1n vaulted roofs with radiated ribs.

Though the buildings of rock-cut technology are distributed in sub-
regions A B and C it is seen that 1n sub-region Cthere were a large
mgjority of themconcentrated. It was because of the rock deposites of
Khondalite and Scists that facilitated the architects to scoop rock-cut
monuments in this sub-region. The probable techniques enployed in cutting
these nmonuments included drawing of the plans and removing the stone in

"blocking' and ‘pecking’ techniques followed by chiselling.

The rock-cut technology initiated by the Buddhist architects during
the 3rd-2nd centuries B.C. in sub-region C disappeared fromthe 1st century
A.D. because of the lack of patronage that had been mainly fostered by
royalty and merchants. This in turn was due to the decline in trade on the
coastal port towns of Andhradesa. It was during the 5th-6th centuries A D
that the rock-cut technology was resumed in the same sub-region in the
excavation of some Brahmanical cave tenples. The caves in and around
Vijayawada, and after two centuries, at Bhairavakonda have been scooped
into pillared halls, with ante chanbers and sonetines, with three levels of
excavated structures. The techniques enployed at Bhairavakonda were nore
akin to those found at Mahabalipuram in Tam| Nadu, a region contiguous to

sub~region B There were few rock cut caves in sub-region A as noticed
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only at Gandharikota and Adavi Somanapalli. After a lapse of three
centuries the activity was found at some Jaina caves at Sangamayyakonda in
sub-region C. Artistic and architectural embellishments to  provide
sufficient light in the interior could not be fully achieved in rock-cut
technology as a linited scope was possible for these. Further, from the
early nedieval times onwards building of free standing stone tenples in
almost all  sub-regions gained momentum supported by munificient grants
offered by the local chiefs, nobles, and royalty. This hindered the
progress of rock-cut technology and finally it disappeared by the 13th
century A.D. 1n Andhradesa.
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V.2 BRICK MONUMENTS



V.2 BRICK MONUMENTS

A change in the technology fromrock-cut to brick has been noticed in free
standing brick buildings which began 1n Andhradesa fromthe 2nd century
B.C., i.e., Period Il onwards and continued upto the 13th century A D.,

i.e., Period IV. Rock-cut technology had to give way to brick because the
former could only be located where natural rock was available whereas,

bricks could be wused any where, i.e., plains and hills. These brick
buildings can be studied in their different forns ranging from

chaitvagrihas. stupas. and viharas of the Buddhist faith and tenples of the

H ndu faith.

W begin our discussion with the chaitvagrihas built in brick as these
are the earliest brick structures known in the region under study. The
chaitvaariha at Guntupa]h‘1 in sub-region Cis datable to the 2nd century
B.C This circular chaitvaariha was raised on an adhistana. having

nmoul dings of wupana. iaaati and prati. Inside it, the wall portion was

built to plunmb, whereas the outer wall had projected nmouldings from the
wal | . These noul di ngs have served as the footings of the basenent and have
also given beauty to the building. As the brick technology was in its
initial stages, the masons provided heavy walls though this does not seem
to have been necessary. Bricks were of the wedge shaped type and set in
mud nortar with thin joints. Chamferred bricks were used for the noul di ngs
denoting that the brick nakers followed the designs intended for the pro-
posed buildings and al so prepared noul ds accordingly 1n required sizes and
shapes. These bricks mght have been manufactured at the foot of the

hillock, where, it is noticed that fine clay free fromsand and gravel and
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water were easily available. Burnt bricks nust have been carried to the
hill top by head loads since the way to hill top was only meant for walking
as no cart track can be located here. Wt clay paste was used as binding

material . The constructional features of the circular brick Chaitva at

Guntupalli reveals that the circular plan was alnmost copied fromthe [ocal

rock-cut exanples.  Circular chaitvagrihas have also been reported from

2 3 4
Bavikonda , Thotlakonda and salihundam in the same sub-region [Chart V B

3, 25, 28] [Mp X] .

The surroundings of the Chaitvas at Bavikonda and Thotlakonda were

paved with rubble and plastered with lime [Plate 8]. The floors of the
Chaityas were also plastered. Usage of lime was a technol ogical inprove-
ment than the earlier use of nud nortar as line offered longevity to the
structure and also arrested the |eakage of water. Lime nmust have been
adopted by the builders after thoroughly observing the weathering effect on

the unplastered ones

Besides the circular ones, apsidal Chaityas were also built for

Buddhi st worship.  The earliest apsidal Chaitva built in brick has also
been noticed at Guntupalli. This is followed by the ones at Ramatirtham,
Sankaram, Bavikonda [Figure 8] and Thotlakonda, all located in sub-region
C, and at Chandavaram and Nagarjunakonda in sub-region B [Chart V B 14A
23, 26, 3, 28, 6, 18]. The apsidal Chaitva at Guntupa111? dated to 2nd
century B.C., was located on a levelled terrace of the hillock which
nmeasured 16.75 x 4.40 nmetres in length and width respectively. The
thickness of the side wall was 1.30 metres. A partition wall was

constructed to separate the apse fromthe hall. Both circular and apsida
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FIGURE 8
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(@ A circular brick Chaityagriha, Thotlakonda, Sub-region C

(Reproduced from V.V.Krishna Sastry et al, Thotlakonda,
A Buddhist Site in_Andhra Pradesh. Hyderabad, 1992,
Fig.No.8)

BIDE gNTRANCE

(b) An apsidal brick Chaitya, Bavikonda, Sub-region C

(Reproduced from N.R.V.Prasad, Bavikonda: A Buddhist
Site_in_North Coastal Andhra Pradesh, Hyderabad 1994,
Fig.No.7)

428



Chaitvas were built sinmultaneously. Niches were provided in the wall
probably to keep objects of worship or |anps. Door jambs were also
constructed with brick in sem-octagonal plan. The basenent was decorated
with moulded bricks. The roof of the Chaitva was of brick and lime in
barrel vaulted shape. A notable development in the brick technology
noticed here was the reduction of the thickness of the wall to 1.30 netres

when conpared to 2.14 metres in the case of the circular Chaitva described

above. Perhaps the masons might have constructed the latter with nore
width than the required for the sake of stability. Though it was difficult
to make the apsidal chaitva. the shift fromcircular to apsidal plan may
have beeen nmmde as the latter acconmpdates nore nonks and worshippers

inside it, than the forner one.

Some interesting constructional features have been noted in an apsidal
chaitvaariha at Chandavaram‘3 in sub-region B datable to 2nd century B.C
The walls were constructed with brick courses whose niddle portion was
filled with rubble and pebble set in nud mortar. This can be said to have
been an inprovenent in the building technology as the use of brick was
curtailed and excessive wastage of it was saved. Interestingly, the

entrance was constructed ternminating into a sem-circular plan with a

narrow entrance, an innovation noticed only in this exanple. In the later
exanpl es of apsidal Chaitvas found at Thot!| akonda, ! Ramatirt;ha\m,8 Sankaramg
and SaHhundam,lO moul ded bricks were used at the plinth |evel. Recovery
of terracotta finials within the Chaitvas lead us to surnise that the
barrel vaulted roof was decorated with finials mde by specialists in the

field.

429



During the second phase of Period Il of our study, the apsidal
Chaitvas at Nagarjunakonda11 in sub-region B of the 3rd century A D. [Chart
V B 18] were constructed on well elevated platforns. These raised floors
were approached by fiights of steps. This might have been due to the low
lying profile of the area near the river, with possibility of water
stagnation and to overcome this, the floors were raised. The interior
floor and the surrounding area of the Chaityas were laid with [ime concrete
or, sometimes paved with dressed slabs. Laying of lime concrete on the
floors was also an inprovenent in the building technology of the period as
in the earlier period only lime mortar was used to plaster the floorings
Stone pebbles and brick bats were mixed 1n the lime nortar probably to
attain longevity of the floor so that 1t did not demand periodical repairs
A further development in the building technology of the brick structures
was noticed here as the outer walls were encased with stone slabs.  This
was an engineering technique applied to arrest the rain water from entering
the structure. For an earlier period at Thotlakonda12 stone slabs were
planted only wupto the plinth level whereas here the slabs were arranged

upto the wall portion

Construction of partition walls was continued with a view to probably
provide a clear background on the rear portion for the votive stupa or ido
in the chaitvagriha. The architects, after careful consideration and
observation, wanted to transnit the super imposed load of the roof by
arranging the lime stone pillars duly inserted into the longitudinal wall
Every care was taken to relieve the walls fromreceiving the load.  Wedge

shaped bricks were used for the apse portion, of the Chaitva. the votive

stupa and the moon stones. In constructing the walls, scaffolding probably

of wood and ropes nust have been used. Foundations bel ow the groundl eve
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were laid by excavating a pit into the ground to a depth of 1'-0 and this
was filled with random rubble stones set in nud nortar as a level course

upon which the brick courses were raised

The above discussion reveals that the brick built Chaitva plans were

circular and apsidal and had nmoul ded basenments which probably provided for
additional strength to the structure. The floor levels were raised to

considerable height and were approached by steps. Mid and line were used

for msonry, flooring and plastering. Later, the Chaitvas Were provided
with stone basements as seen at Nagarjunakonda, B a new devel opment not
noticed in the brick basenent at Guntupam.14 The doors were provided
with brick jambs.  Wedge shaped, rectangular and square bricks were
manufactured. The vaulted roofs were made of bricks and lime nortar.  The
vault shape was probably arrived at by arranging a wooden frame or using
the centering technique. The walls were invariably plastered in the early
exanpl es and were then encased with stone slabs in the later periods. Over
all an inprovenent is seen with regard to the brick technology which was

evolved in the construction of chaitvagrihas

A simlar devel opnent is underlined in the next part of our discussion

which dwells on the building technology of the brick stupas. The antiquity

of building stupas in Andnrade§a goes back to the 4th century B.C. It can

be stated that below a later dated stupa. at Amaravati, a megalithic buria

was found followed by the evidence of NBP ware and Mauryan polish which

suggests the early beginning of stupa construction. A sinple building

technol ogy was involved 1n meking funerary structures in case of the pit

burials and dolmenoid cists which were constructed above the ground Ievel
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in hemispherical shape. For instance, the funerary structures noticed at
15 16 17

Chagat ur, Peddamarur and Gondimalla in the formof the construction
of the circle with dressed stones and cairn filling were in henispherica

shape. At Chagatur there was a raised basement resembling a
Pradakshindpatha. U timtely, these developments contributed partially in

laying the foundations for the devel opment of stdpas from the technica

point of view  These emerged in the early historical context of

Andhrade$a. In this context, it is interesting to note that a small stupa
18
at Amaravati was raised exactly on an urn burial

& have some evidences on how stdpas were to be built in the

literature of the Buddhists. It is significant to note that the techniques
involved and the process of building a stupa has been fully explained in
Buddhi st texts like the MahévamSalg datable to 3rd century A D.  According
to it the stupa construction should be supervised by a superintendent of

works called as kammadhittdva or Navakarmika. In this connection the first

step suggested according to the above work was to select a proper site for
the proposed stupa. Next, this site was to be marked by putting a post on
the ground. On an auspicious day, the people and the King were supposed to
attend the site for laying the foundation stone. The foundations were to
be filled with pulvarised stones mixed with slabs. This system contributed
to the making of a solid base for the construction of a henispherical done.
The text further adds that a Pradaksinapatha was to be provided all around
the dome, which was to enable the pilgrim to circumanbulate the dome. In
the second stage the drum was supposed to be constructed with bricks and
then encased with stone for stahility. It can be said that for the early

stupas. the anda was constructed of nud which was covered with brick or

stone later as observed at Chandavaram. This formed the third stage of the
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construction.  After that a harmika with a post in the centre, crowned by
unbrellas was to be kept as the last stage of construction. The text
continues to describe that a second Pradakshinaoatha. around the base of

the stuoa was to be constructed subsequently. Railings of wood or stone

were to be erected around the oradaksindpatha and harmika. To reach the

drum a sopana Or staircase was to be constructed.  The Mahavamsa also
suggests that the stupa construction nust be considered as a collective
project, in which everybody joined hands and its conmpletion, the text says

was to be a source of joy for ever

In all probability keeping in view the textual traditions and taking
into account the nethods delineated therein, the architects of early
Andhradeéa normally selected a suitable site in close proximty to where
bui Iding materials such as stone were available or, near the river bed for
collection of alluvial soil for making fine bricks and nortars.  The
availability of water needed for construction and lime deposits also
deternined the choosing of a site. Aternatively, the hilly tract was also
often selected as the terrain served as a good foundation for the buildings

saving a ot of expenditure on making the foundations

The Buddhi st stupas built in brick, both solid and wheel-shaped types

have been found mainly in sub-regions B and C.  These two sub-regions have
fertile tracts and were well connected by trade routes both land and sea
and therefore, they became the locales where Buddhist pilgrins

concentrated.  Very few stupas have been noticed In sub-region A this

being an area with largely sem-arid soils. For probably the same reason

only one Buddhist stupa has been noticed in sub-region D stupas



constructed on hills, exploiting the natural sloped terraces have been
noti ced at Bavikonda, Thotl| akonda, Pavurallakonda and Gopalapatnam in sub-
region C at Chandavaram, Phanigiri and Nagarjunakonda in sub-region B, and

at Nandaluru in sub-region D

In sub-region C the earliest stipa was constructed at Amaravati.
20
Sone of the earliest donative records nentioned it as mahdchaitva datable

to the 3rd century B.C. Recent excavations at the site conducted by I.K.
Sarma21 have revealed a two period sequences in which Period IA is
characterised by early Mauryan building activity datable to the 4th century
B.C., and Period | is, which, said to be Asokan, i.e., the 3rd century B.C
The latter has yielded a good nunber of Northern black polished shreds and

some structural additions. The above evidence reveals that the stipa at

Amaravati had its foundations right fromthe pre-Mauryan peri od.

The stupa at Amaravati was a solid variety type, filled with brick

[Chart V B 2]. The vertical portion of the dome was al so enbel lished with

sl abs. The curved portion was plastered in lime and had stucco

decor ations. Qver the top of the drumwas a harmika railing from the
22

centre of which rose the shaft of the Chatradvali. It's size was the

largest of all the stupas of Andhradesa and nmeasured 168' -0 in diametre at
the dome and 198’-0 including the |ower Pradaksinapatha. The drum had a

projection of 32'-0 by 6'-0 avaka platforns built of brick at the cardinal
23
poi nts. There was a Pradakgindpathg around the drumwith a width of

11'-3" paved with slabs on a well 1laid brick flooring.

24
The stipa at Vaddamanu (area vDM |V) has also yielded NBP ware

during the course of excavations. There 1s a label inscription found on
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the rock reading Raia Dd(So) maka which, along with the NBP ware, indicate

that the beginning of the stupa construction can be datable to the Mauryan

period. The method of construction here, however, varies fromthat of the
25
Amaravati exanpl e of the sinilar period. The Vaddamanu stupa has three

concentric circles with a width of 120 netres, each arranged with stone
bl ocks and brick linings on either side. The solid variety of stupas have
also been found at Dhulikatta, Bhattiprolu, Chandavaram, Bavikonda and
Thotlakonda [Chart V B] .
26

The stupa at Bhattiprolu was built of brick with the central portion
in wheel -shaped plan. Scholars 1ike I.K. Sarm&l27 opi ne that the beginning
of the wheel -shaped plan nust be traced to the Mauryan time. The tube like
brick body at the centre of the stupa was intended for marking the centre
of the dome in order to facilitate the laying of brick courses according to
pl an. In this connection a passage in the MahévaméaZS describes that a
King Devanampiya Tissa (c.250-210B.C) should be renenbered, as, he
sel ected an auspicious site for the future construction of a Mahastupa and
1n doing so, his first action 1n this connection, was to mark the spot by
the erection of a vupa. The drum and done parts came to shape after the
wooden and axial parts were fixed. The Pradaksinapathg was paved with

bri ck. Wedge shaped bricks were used on the central hub portion. An

inscription in 3rd century B.C. characters has been found on the relic

29
caskets recovered fromthe stupa at Bhattiprolu, which records that the

stuba was constructed by one Raja Kuberaka probably a local Chief or

30
King.

31 32
The stupas at Dhulikatta and Chandavaram datable to the 3rd-2nd
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centuries B.C. belong to the solid variety type. An inportant aspect which

can be said to be a technol ogical inprovement in constructing brick stlpas

has been noticed at Dhulikatta. Here, the stupa was constructed on a

raised platformof bricks built on rubble foundation, whereas the stupa at
Chandavaram was built on a levelled terrace of a hillock [Plate XVII]. In
both the cases, the core was filled with brick and nud. At Chandavar am
the architects, with foresight, took advantage of a natural hill slope in

arranging the terraces of the stupa 1n order to obviate erosion which woul d

have caused seepage of water into the foundation of the stUipa during the

rainy season. Bricks were paved in header and stretcher nethod. \dge
shaped bricks were used at Chandavaram whereas, at Dhulikatta the nasons
filled the gaps between the rectangular bricks with earth and brick bats to
be able to get a perfect circle. Plastering was done in both the cases.
Anot her technol ogi cal achi evenent which can be seen in case of the stupa at
Garikapadu that belongs to the 3rd Century B.C., was that its central core
was filled up wth line concrete, which afforded stability to the

structure. This is a rare feature to be noticed at such an early date.

stupas constructed with simlar constructional technology have also been

33 34 35
noti ced at Qudi vada, Thotlakonda and Bavikonda in sub-region C built

between the 2nd century B.C. and the 1st century A D.

From the next phase of Period Il, i.e, fromthe 2nd century A D
onwards stupas were built in brick in wheel-shaped or in concentric circles

with radiating spokes connected to the hub sone times, in Swastika shape

or, in square shape enanating fromthe hub at the centre. The stupa at
36 37
Pedaganjam had its hub in Swastika pattern. The stupas at Ghantasala,
38 39
and Alluru, in sub-region C and the stupas at Nagar j unakonda
40 41 42 43

Phanigiri, Jaggayyapet a, Gummadidurru and Nelakondap1li [Plate XVI1]
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PLATE XVII

Period ll: Solid type of brick Stupa, Chandavaram, Sub-region B

Period 1I: Wheel-shaped brick Stupa, Nelakondapalli, Sub-region B
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in sub-region B were built in wheel-shaped plan. A mgjority of the stupas
44
at Nagarjunakonda were built in wheel -shaped plan with avaka platforns

[Chart VB]. Here the stupa at site 43 had a brick rimon the outside and

the interior was packed with rubble and earth. They were provided with 4,
6, 8 and 10 spokes. In highlighting sone of the technological aspects
noticed by wus, it can be pointed out that the wheel-shaped plan had
gradual |y evolved and cane to be selected as it provided better structural
stability. It also minimsed the expenditure on materials. Based on the

size of the stupa the nunber of spokes were, accordingly, increased as a

constructional technique to ensure stability. |In case of larger stupas the

strength was ensured by the addition of rings connected by further radial
45
wal | s, which were plastered. For exanple, the stupa on site 9 at

Nagarj unakonda had two concentric circles, each 24 ft and 41 ft in
diametres and with eight and sixteen spokes respectively. In the first
instance the first circle was built with 8 spokes and 1n between this was
filled with nud, whereas, the second concentric circle was connected by
sixteen radiant walls also filled by debri and finally, the outer wall was
built with bricks. This arrangement was obviously done for attaining the

46
best possible structural stability.

It has been noticed that stupa building activity began on the

pl ai ns. These were mainly of the solid variety type, filled with earth
inside the brick walls of the drumand the dome. Making of wedge shaped

bricks and their use for stupas was noticed for the first tine in early

Andhradeda at Amaravati. Qeat enphasis was laid on stability and
durability, wthout using stone on the basis of a new technique of
providing internal concentric circles. Pradaksindbathas were also paved

with bricks and plastered. Steps leading to the upper Pradaksinapatha were
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47
built of bricks and plastered as seen at Chandavaram. The stupas built

in brick technology reveal that the builders were experts in layouts,
meking circles with a central axis or tube like yupa. After making the
plan they started building the drumand the dome of the solid variety type.

This was followed and perfected by innovating the wheel -shaped stupas while

ensuring the structural stability. Md was used as binding material. The
inner core was filled with nud, morrum, brick bats stones and sonmetines
with nmud and bricks 1n alternate courses.  Some stupas had rubble
foundations as in the case of Thotlakonda, Bavikonda and Gopalapatnham in
sub-region C and Dhulikatta in sub-region A whereas the stupas at

Chandavaram and Phanlglri were built on hilly terraces [Chart V B].

There was a gradual evolution in the building of stupas 1n early
Andhr adesa. Though brick work was considered inferior to stone masonary,
it was realised that this could be overcome if the bricks were properly
manufactured and laid in layers. Infact, this had the advantage of being
conposed in small units and gave a flexibility of greater constructional
possibilities. This was specially needed for the construction of circular
buildings and the know edge of good brick making techniques was essential
for the execution of such works. Regarding the stability of formation and

48
strength of construction, Percy Brown wites 1n the case of the Amaravati

stuoa. that it "formed a grand structural foundation to the Mhastupa".
Using gnonon for marking the orientation of the building and other such
aspects all speak of the involvenent and expertise of the building
technol ogists and engineers of the age. Regarding the transportation of
materials and execution of stupa buildings, we have sone idea as to how

49
this was done, as, it is found depicted 1n the Barhut Scul ptures. In
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this representation, the bricks, stone blocks and paving stones are seen
| oaded onto carts which were drawn by a pair of hunped oxen. One of these
is seen having arrived at the site and the animals are shown unyoked, while
a porter is shown carrying basket |oads on his head or shoul der between the
cart and the building site. The brick pavers are seen squatted on the
ground arranging the material on the prepared ground in a regular pattern
For this early period such descriptions on technology are rare pictoral
evi dence

Viharas were part of Buddhist religious establishments and the
dwel ling places of the monks. They were also built 1n brick at a good
number of Buddhist sites both on plains and on hilltops. vinhdras situated
on the plains have been reported from Dhulikatta in sub-region A at
Nelakondapalli 1n sub-region B, and Dharanikota, Bhattiprolu, Gudivada
Alluru and Ghantasala in sub-region C [Chart V B]. Viharas on the plains

have not been reported from sub-region D. Brick built Viharas situated on

hilltops have been noticed at Thotlakonda, Bavikonda, Gopalapatnam,
Pavurallakonda, Ramatirtham, Salihundam, and Sankaram in sub-region C  at
Chandavaram, Phanigiri and Nagarjunakonda in sub-region B and at the

solitary site of Nandaluru in sub-region D [Chart V B].

At amaravati in sub-region C, the existence of huts built of wattle
and daub and posts near the stupa have been brought to 1ight in recent
excavations. These formed part of the vihara and are dated to the earliest
structural activity at the stupa site which is said to belong to the pre-
Mauryan Period 1A, i.e., 400-300 B.C.50 At Bhattiprolu, a two winged
brick-built vihara was brought to light which consisted of four cells

rectangular in plan, provided with verandahs, datable to 2nd century B.C
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To accommdate nore nonks the size of the viharas gradually grew and

partitions were made to provide separate dwelling rooms for the nonks
These partitioned roons were known as Parivena.51 The bricks were laid in
course lengthwise on either side of each layer, sonmetimes, widthwise as
stretcher and header, using nud as binding material. The hearthing, i.e.
portion between the two brick courses of a layer, was filled with brick
bats and mud. Brick laying was a fine testimony to the engineering skills
of the period. The bricks used for construction of walls were fine, wel

burnt using the clay soils available nearby

The exterior and interior walls were well-plastered in fine lime. The
presence of seashells in the |line plaster indicates that they were grounded
and nmixed with river sand for preparing lime nortar and also used in ‘lime
concrete. This was noticed in the case of all the Viharas in the north
coastal area of Andhradesa. Even today, people who live 1n coastal areas

use seashells for mking lime mortar, sinply because they are locally

available and serve as a good binding material. Lime making troughs have
52
been reported from Ramatirtham. Slime of trees was said to have been
53
mxed while plastering the Vihara. Trowel s of different sizes had been

used to plaster the walls. The Viharas were decorated with stucco designs

and terracotta finials. Pieces of stucco work and earthen finials
54 55
recovered from Thotlakonda and Bavikonda excavations attest to this.

The excavations also yielded iron nails and revets, suggesting that wooden
56
doors and rafters were used for the doorways and roofings respectively

The floors of the viharas were laid with small nodules of stone
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covered by linme plaster, which were sonetinmes given a brick paving. The
other structures noticed at a good nunber of sites, as at Thotlakonda,
included a store room refectory and a kitchen. The kitchen compex called

57
Kappivabhumi was built outside the Viharas. near water sources as noticed

at Thotl akonda. There was also a refectory near it. The separate entity
for the kitchen conmplex, away fromthe main nonastery was probably neant to
provide tranquility and sanctity for the residential cells. The technique
in laying floor with linme concrete inside the refectory is interesting.
The ground was first levelled and was partitioned with rubbles and bricks
and them ramred. After that, lime concrete was filled up inside the bl ocks
in order to keep it intact. The floor was thus laid, because, usually in a
ki tchen, the usage of water was considerable and could cause damage to the
clay floors, thereby demanding frequent repairs. Oten wet floors
attracted termtes and insects, which would also be unhygenic in the

cooking area. To overcome these disadvantages, the builders opted to lay

such insect or damp proof course, for floors, with lime mortar or Iline

58
concrete as at the refectory at Thotlakonda [Plate XVIII].

59

The Viharas at Chandavaram were constructed on stone foundations and
were provided with verandahs. The flooring was strengthened by a deposit
of conpact mud concrete, mxed with chips of shale stones. These M haras.
on the recovery of Satavahana coins, have been dated to the 2nd century
B.C. Chamferred bricks were used for the outer course of the wall to drain
off the rain water. They also added beauty to the structure. Moul ded
bricks were used for the Purnaghatas. the bases of the pilasters on either
side of the doorways. %0 The cells at Thotl akonda had wooden doors with O-

61
60 netres as openings, provided with thresholds, Ummaras at the doors.
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Thus carpenters and iron smiths played an inportant role in building these

The occurrence of a large number of perforated tiles  suggests that
the roofs of the Viharas were covered by them arranged one above the other
on wooden rafters. The tiles recovered from the excavations at Thotlakonda
were thick, well burnt and light red in colour. They had circular
projections at the top and had deep grooves along the body. They were
slighly convex, so that rain water could pass through the grooves easily.
Each tile measured 18 x 15 x 2 cms. It had a thick edge on one side which
was sloppy and its edge on the other side had a flat underside. Each tile
had a deep side groove to provide better grip for the overlapping tile.

Some tiles had perforation at the upper end which were meant for fixing to

63
the frame of the roof. Simlar tiles have been reported from Satanikota,
64 65
Salihundam and Bavikonda [Chart VI B].

Some anenities were provided in the Viharas to meet the daily needs of
the monks. A wooden peg, a bamboo, or a string was driven into the wall to

hang the robes of the nonks. Some cells had raised benches to keep

66
valuable articles. Stone or brick benches called middis were allowed to

be used as beds for the nonks in the Viharas. Legged saddle querns with
pestles have also been found in the cells.
67
The Viharas at Phanigiri were constructed on the hill top in
different tiers. The walls were supported by brick buttresses so that the
structure did not collapse and could also withstand rain water erosion.

Remains of brick built Viharas raised on rubble foundation set in nud



68
nortar has been exposed to Vi ew at KesanapaTH and
69
Nel akondapal li, [Plate XVII1] both datable to the 3rd century A D.

The Vi haras at Nagarjunakonda70 were constructed during the last half
of the 3rd century A D. They seemto have been built wth definitely
i mproved technical skills when conpared to the preceding exanples. They
had some associated buildings such as kitchen, dining hall, store room

bathrooms with drainage facilities and some of them were connected to the

Viharas with pathways or staircases consisting of balustraded steps. Al
the wunits were enclosed by a conmpound wall. The building naterials were
the same as those of the early phase of Period Il mentioned above. The
outer courses of the brick wall were decorated with nmouldings in Ilime

mortar at the plinth level. The nunber of cells in the Viharas varied from

71
one to the other, ranging fromtwo to thirty cells. The nonasteries

could accommmodate nine to thirtytwo persons according to the space of the
Vi haras. The mmin change of the period was that the Viharas now had |arger
size cells which were also nade nore ornate. Mst of the Viharas were of

the Chatussala type.

The walls of these cells were plastered in Iime whereas the floors
were paved with brick or laid with line concrete. The roofs were laid with
perforated or grooved tiles. N ches were provided in the brick walls for
keeping lanps or books. A new devel opment in the nmonastic buildings at
Nagarj unakonda is that there were three separate chanbers, two of which
were circular in shape externally and square internally, the third one

72

being oblong. H Sarkar opines that these chanbers m ght have been used

by the senior nonks, acharyvas or vinava dharas. Some technical skills were




PLATE XVIII

Period 1I: A brick refectory with lime concrete floor, Thotlakonda,
Sub-region C

Period II: Brick wall of a Vihara on rubble foundation, Nelakondapalli,
Sub-region B
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CHART YL B

Period II: Brick Nonuments
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involved in making these cells and these can be explained as follows. In
the first stage a circle was probably marked on the ground wth tw
diametres pointing to the cardinals being drawn. In the second stage the
square or oblong shapes were derived. These arrangements needed sone
precision and mathematical calculations which the sinple rectangular or
square cells, usually arranged with set-squares, turning the quadrants at
right angle triangle, did not need. This is certainly a developnment in how
building plans were being made nore sophisticated. The necessity to
di stinguish the dwellings of senior nonks fromthe ordinary dwelling wunits

of the other nonks probably led to these innovations being made.

To concl ude the discussion on Viharas in AndhradeSa, it was noted that
brick built ones were found situated on hills and on the plains |ocated
mainly near water sources. They were invariably constructed with brick
using nud and lime as binding materials. Each cell was provided with
door ways. Sills and steps ended with moon stones. Some cells had stone
benches and pillows. The walls were plastered in lime and decorated with
stuccos. The basements of some of the Viharas were constructed with
chamferred or noul ded bricks and the surroundings were laid with concrete.
Vells and drains were provided. The floors were laid either by paving
brick or concrete. Roofs were made with corrugated, perforated and grooved

tiles. Vell laid stone pathways were also noticed at many Vihara sites.

Viharas of all the sub-regions had pillared mandapas. refectory, Kitchen,
bathroom storerooms and other such facilities. The engineers of the
period had a good fund of knowedge in structural engineering and
understanding the relative strength of materials to be used for building

rooms for the everyday living of the nonks. According to Sarkar, the



circular plan of the early stubas mght have been a copy of the existing

prinitive circular hutments, extant by the time of building the circular

st upa. He further noted that the apsidal plan accormpdated nmore nmonks
74

inside the structure and provided a wider area than the circular one

Structures made of brick affiliated to the Buddhist faith were
contemporaneanous with those of the Hndu faith in early historical
Andhradesa. Based on archaeol ogi cal evidence, it can be suggested that the
earliest Hndu tenmples were found mainly in sub-region A and B, in
particular, around the confluence of the rivers Krishna and Tungabhadra and
distributed upto the Nagarjunakonda valley.  The earliest Brahmanica
tenples were square and sometimes elliptical in plan, constructed of brick
in nmud rmortar. To strengthen the walls, projected mouldings were
constructed at plinth level. In the later stage of brick technology the
tenples were notable for their elaboration from having sinple aarbhaariha
and antarala to the addition of mahamandapas supported by monolithic
colums.  Qccasionally, clusters of tenples were enclosed by a prakara
wall. The floors were laid with lime concrete as well as brick and stone
Evidence has proved that the roofs were laid with thatch and tiles as a
comon practice, for the early historical period, i.e., Period IlI. The
level of building technology of the early brick tenples in Andhradesa can
be known fromthe sites of their existence which have been excavated in the
different sub-regions. The inportant anong these are located at Gudimaliam
in sub-region D, Rangapur, Chabolu, Somasila in sub-region A  and
Veerapuram, Nagarjunakonda and Chejarla in sub-region B [Chart VI B] [Mp
Xl

Foundations of a Saivite brick tenple datable to the 2nd century B.C
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75
has been reported from Gudimallam. In the subsequent phase assigned to

the 1st century A D an apsidal brick tenple was constructed around the
Li nga. This is a unique and exceptional evidence in the whole of coastal
Andhr a. It was probably influenced by the Buddhist structures which
existed at this time in Andhradesa and both were simlar in the

technol ogi cal aspects involved in building them G her evidence was
76
noticed at Chejarla in sub-region B, datable to the 2nd century A D.

where the tenple was built on apsidal plan.

A good nunber of brick tenples, datable between the 1st and 2nd
centuries A D have been brought to light recently in sub-region A at
various places. A square brick tenple with a sinple adhi stana having upana

and padmaiagati. constructed out of chamferred bricks, has been reported
77
from Rangapur. The flooring was levelled and paved wth sl abs. The

thickness of the wall was 0.95 netres. The adoption of square plan to
build a Hndu tenple was an innovation here. The bricks were laid wusing
the bond stones very close to each other. Their joints reveal the skill in
fine joinry. The bricks were very fine in course, manufactured with |ocal
alluvial soil of the river Krishna and were well burnt. In ny recent
survey | have noticed for the first time, two brick tenples of the Saivite

faith, datable to 2nd century A D. at Somasila in sub-region A on left of

78
river Krishna. Both the tenples had garbhal aya and arthamandapas.

79
At Veerapuram, in the first stage of construction of brick tenples,

the primtive feature of raising the wall with bricks with a footing has
been noticed. Al the tenples 1n this stage had a circumabulatory passage

around them suggesting an additional developnent in building the early
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temples. They were also provided with well 1laid pathways to withstand the
live load of the pilgrins. Tenples further had drains connected to a
trough, from which the accunulated water of ablution could be renoved.
This arrangement was made to maintain hygiene, an inportant aspect of
consideration for the builders of those times. The adhistdnas were of the
manchaka type, in which the walls were provided with projected noul dings.

The floors were brick paved ones on the level ground inside the tenples.

In the second stage, datable to the 3rd century A.D., sone significant
technol ogi cal advancements were noticed wherein the floorings were raised
to a certain height with brick using lime nortar and the drains were |ined
with stones. Two nore offsets were added at the bases suggesting for nore
strength at the plinth level. The aspects in building technology noticed
in these early tenples here were marked by the existence of square plans,
brick floors, drains of bricks and stone and to the subsequent addition of
mandavas to neet the ritual need of the congregations of people on the

front side of the tenples.

The last century of Period Il wtnesses a spurt in building activity
of Brahmanical tenples at Nagarjunakonda80 in sub-region B. The tenples
here were apsidal, oblong or square in plan with single or double shrines
having mandapas in the front. The architects were experts in spatial
organi sation of tenples and subsidiary temples were built within the
conpound walls. The thickness of the walls varied from 1.00 to 4.0 metres
according to the size of the tenples. The external and internal surfaces
were plastered and stucco decorations were also continued to be made. The

techni que of the construction of walls was quite sound. Vertical straight

joints were avoided and bonding was ensured by laying one header for every
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two stretchers. The brick walls of the tenples were encased by Quddapah
slabs externally, in order to buttress themand also to arrest the seapage
of rain water. This is noticed here for the first time. A brick tenple
altogether in a different plan, i.e., garbhaariha in octagonal plan, with a

rectangul ar antichamber alongwith sone stucco decorative notifs datable to

81
3rd century A D, has been unearthed at Kandi in sub-region A [Pate
XIX] . Floors were line plastered, brick paved, line concreted and stone
I'i ned. Significantly, kilns of tiles and |ime pounding troughs have been

noticed at the site. The technol ogy of naking multi-storeed buildings as

82
in the case of the Sarvadevadhivasa called as Srivilasa was also known.

Roofs were probably laid with bricks and tiles. The flat roofs were
provided with roof drains facilitating the rain water to flow away fromthe
roof as they knew that stagnation of water on the roof nay lead to |eakage.
Thus by the end of Period II, the builders were found possessing sound
know edge in brick built technology and were experts in planning,
organi sing and overcomng the defects of the earlier period. It is further
noticed that though rock-cut technol ogy had been popular around this tine,
free standing tenples were initiated during the same period in brick
technology. In addition to brick, stone was also enployed side by side to
encase the walls or for the staircases and the nain cult objects in the

tenpl es were also of made of stone.

Building the tenples with inproved brick technology was further

continued in Period Ill in Andhradesa. Brick tenples of the Hndu faith
83 84 85
have been reported from Gummadam, Keesaragutt a, and Kudavelli in
86 87 88
sub-region A Yeleswaram, Chejarla and Siddeswaram in sub-region B,
89
and at Pedavegi in sub-region C [Chart M C [Map X]. Al the tenples
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Period Ill: A square brick Temple, Gummadam, Sub-region A
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were built between the 4th and the 6th centuries A D

On plan, the tenples were square at Gummadam [Plate XI X], Siddheswaram
and Eeleswaram, whereas, the one at Pedavegi was in rectangular shape
[Chart M C]. Both square and rectangular tenples were seen at
Keesaragutta. In all the cases nud was used for brick masonry. The floors
were arranged with bricks. Grcumanbul atory paths, all around them were
provided with bricks as at Keesaragutta and Pedavegi. Covered drains were
provided to tenples attached to brick troughs outside. This is a new
devel opment seen at Keesaragutta for the first tine as the earlier tenples

had open drains.

The basements, i.e., adhistanas of the tenples at Siddheswaram
Keesaragutta, Chejarta and Pedavegi were built with noulded bricks and
sonetines with chamferred ones. A significant feature noticed at
Keesaragutta was the arrangement of stone slabs horizontally on the brick
basenment for giving strength to the superstructure and also to transmit the
load equally to the entire width of the wall. This tenple is the best
example for understanding the striking transition from brick to stone
technol ogy. Another significant feature of Period [1l was the construction
of stone tenples over the foundation of brick tenples as noticed at

Si ddheswaram in sub-region B and Pedavegi in sub-region C

The walls were built of bricks set in ggd nortar with their joints.
Postholes inside the tenples at Keesaragutta and Pedavegi  indicate the
existence of thatched roofings supported by wooden posts [Chart VI C6]. A

not abl e devel opnent in building technology of this period has been reveal ed



in that the architects planned buildings to be constructed with elevated
basenments. By this the floor level was arranged at a considerable height
fromthe ground level without allowing the rain water into the structure as

noticed at Pedavegi and Keesaragutta

In the subsequent phase of development fromthe 7th century to tgg 9th

century A'D. tenples built of brickggave been noticed a54Go11attagudi in

sub-region A and at Pitikayagulla and Tripurantakam in sub-region B
[Chart VI C2, 7, 9] which reveal that the brick technology continued to be
adopted, although magnificient stone tenples were also built simultaneously
all over Andhradesa. At Gollattagudi, some interesting features of brick
technol ogy have been noticed. The foundation trenches were excavated and
filled with brick masonry of nud mortar, the remaining part of the
foundation trench was filled with brick bats mixed with nud and finally
ramed for consolidation. In the first phase of construction, i.e., during
the 7th century A.D., the original ground level was raised at the tenple by
spreading the excavated morrum to a considerable thickness, so as to arrest
the seapage of water. |In the second phase, datable to the 8th century A D
another brick tenple was built, on a firnly laid stone basemment of 1.80
netres in height over the rubble foundationsgS. The foundation was then
overlaid with flat dressed granite slabs which were paved all around the
tenple, to give an even surface for marking and building the superstructure
inbrick and also to add strength to it. This is obviously an inprovenent
from the technol ogy known in the earlier period. The walls, however were
built as in the earlier exanples. The brick was given a glazy finish and
therefore failed to retain the line plaster coated on 1t. The walls were
decorated 1n stuccos, duly painted in bright colours. The builders

overcane the disadvantages of small units 1n bridging spaces by using stone
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for lintels, jambs, perforated windows and pillars. The tenple at
Gollattagudi now extant with its full view was built in four storees. Its

interior was built in kadalik3karana fashion, i.e., the walls of the vimadna

were built projecting inwards and leading to the top, to close the ceiling

The bricks were made out of fine and lavigated clay, well burnt and sone
sort of slip was given to offer a lustruous glaze visible even today [Plate
XX]. This speaks of the technical achievement of the brick makers of those
times. The bricks measured 40 x 20 x 7 cms. The bricks were pre-burnt and
moul ded according to the individual requirements. The excavator of this
site is of the opinion that the necessary carved and ornamental details
were chiselled out of the brick work after the walls were built. This view

96
is however, difficult to accept

The floors were laid with bricks and lime. A further devel opment in
the brick technology was marked by the usage of stone as an associate
building mterial. Perforated jallis, windows, carved in style as found at
the Alampur tenples were fitted to the brick tenples for providing

sufficient lighting. The excavator, based on the style of the jallis has

97
dated these tenples to the 7th and 8th centuries A D.

Tenples built in brick were also known from Pitikayagulla and
Tripurantakam, datable to the 8th and 9th centuries A D. respectively,

conparable to the western Ganga exanples of Karnataka of the same period
98 99

Both sites are in sub-region B. The tenple at Pitikayagulla is a
square one with a sinple aghistdna, plain walls surmounted by kapota. talas

with a hem spherical dome. The walls and vimana portions were plastered in

[ime. The top tiers were built with an outward curve on the top portion of
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kapota. facilitating the rain water to drop to the bottom from the

superstructure. The pillars of the front mandapa was devoid of a roof but

bear close resemblance to the one found at a tenple at Satyavolu, a
nearby site, datable to the 8th century A D

The tenple at Tripurantakam101 was also built entirely in bricks and
is simlar to the Gollattagudi exanple in all respects. Niches to keep the
idols were provided for in the walls. The bricks were well noul ded, set in
fine nud mortar. Plastering of the walls was not observed here. As this

tenple has a close resenblance to the stone exanple of Rupala Sangameswaram

102
tenpl e, it has been dated to the 9th century A D

The above features lead us to conclude that brick technology was
enployed in building the tenples beginning fromthe 1st century A D. and
continued upto the 9th century A D. The plans were square, rectangular and
apsidal. The foundations were filled with brick bats and stone. Brick and
mid were the primary building materials. Walls were plastered.  Stone
slabs were also enployed mainly on the walls at the basement level and for
lintels and as jaltis. The builders were experts both 1n the designing and
execution of these structures. Mny of these tenples stand even today
speaking of the technological skills of the people of early medieva

Andhr adesa

In Period IV, though tenples began to be made in stone most of the
vimanas were built in brick, using light weight bricks and fine 1ime
mortar.  Mid as mortar was discarded once for all. Both chamferred and
moul ded bricks were used. The process of brick making was followed as

103
prescribed in the Mavamata  a medieval silpa text
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Sometines, the entire mniature sikhara model was nmoul ded solidly like

dressed stone blocks which were fixed to the vimanas as noticed at
104 105

Palampet  and Pillalamarri [Plate XX] in sub-region B[Chart VI D2, 3]

[Mip X]. The inner portion of the brick vimana was constructed in
Kadalikakarana fashion wherein the sikhara was built generally by
corbelling of courses of bricks overlapping each other inside, until they
net and closed the opening with a stone or brick called Marthnestika.  The

outer faces of the brick sikhara were plastered with linme nortar and

occasional Iy, decorated with stucco. Some sikharas were provided with

sukanasis over the arthamandapas.

The thil%léness of the brick structure of the vimana at Adikesava tenple
at chebrolu [Chart VI D 1] in sub-region C databale to 13th century A D.,
has a wall all around, 1.50 metres in width, sometimes, even nore than the

thickness of the tenple walls of the period. The brick work of the vinmanas

of the period was plastered with line nortar called vairalepa a glue

cenent, made of vegetable substances nixed with several ingredients. The
107
Silpa ratna  prescribes that powder of lime should be mixed with saps of

mlky trees and sand in different proportions. Thus the architects of
Period IV followed the sitoa texts and possessed good know edge of the use

of brick technology which had now been refined for use in vimnas and

sikharas only and these gave stature to the monumental buildings which

survive even today.

I'nnovations 1n manufacturing Sun dried bricks had been made during the

last phase of Period | as observed at Gandluru in sub-region B for the
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PLATE XX

Period Ill: A brick Temple with moulded bricks, Gollathagudi, Sub-region A

Period IV: Brick Vimana over Stone Temple, Pillalamarri, Sub-region B
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CHART YL C & D

Period ITI: Brick Nonuments
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first time, in proto-historic Andhrade€a. It was at the beginning of
Period Il that brick was used prolifically to build habitational, public
utility, defence and religious structures in Andhradesa and this trend
continued upto the end of Period Il. Building of residential, defence and
religious structures in brick technology was done on a very linmited scale
because of the fact that stone technology gained nomentum in Period I11.
During period 1V, as stone became the principal building mterial brick
became an associate to stone, and had been used to only construct certain
parts above the stone roofed tenple structures, i.e., the vimanas. It s
also observed that as long as brick remained in use, thatched or tiled
roofings were common for all types of buildings. As the brick structures
needed frequent repairs such as the plastering of external surface,
thatched roofings supported by wooden frames decayed and mintenance of
these structures became very expensive and their life span was also
conparatively short. Brick technology was therefore not found suitable to
build nonumental buildings which had to last long. To overcome all these
di sadvantages and to find an alternative building material which afforded
longevity to the monuments, the brick technology lost it prominance. It
had to give way for innovations in stone, since basenents, walls, and
ceilings all had to be made permanent. W next turn to discuss the
evolution of building technology in stone which is described in the

foll owing section.
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V3 STONE MONUMENTS

The construction of funerary buildings was initiated in monolith stone
primarily by the megalithic people during Period I. Stone, because of its
permanance Was subsequently adopted for building stubas in the early
historical period not only 1n northern India but also In Andhradesa. It

was initially used either, as a protective, measure for surrounding

1
enclosures or rail or, for structural supports.  The activity of working

in stone for nmonumental purposes began 1n India during the 3rd century B.C
when enperor Asoka was responsible for selecting and enploying stone as a
medium for synbolic nonunents in the shape of free standing pillars near

2
stupas and for the ratilings of stupas.

The origin and devel opnent of building technology 1n stone can be
studied in a variety of structural buildings like Buddhist stupas. viharas.
mandapas. Stone-pathways and tenples of the Hndu faith, which are found in
large numbers located in the different sub-regions of Andhradesa, beginning
from Period Il and continuing upto Period IV. It 1s significant to note
that after the excavation of rock-cut temples, brick is never exclusively
used but it is always used along with stone. Stone was almost always

enployed for flooring, drumand dome portions of stupas railings, pillars,

beans, steps, balustrades and for enclosing the walls of the stupas. viha-

ras and tenples.

Some stupas were built with neatly dressed stones, encasing the solid
3 4 5
md filled varieties as found at Guntupalli, Thotlakonda and Bavikonda

1n sub-region C and at Nagarjunakonda in sub-region B [Chart VI B].  The



7
core was also filled by stones or rubble as noticed at vaddamanu and

8
Gummadidurru  1n sub-region B. The dressed stones used for encasing the
mud core were wedge shaped, which were joined closely with blade 1ike edges

to both wvertical and horizontal joints. Each dressed block was cut in

convex shape vertically, to give the henispherical shape to the stupa.

Mst of the stone veneered stupas had brick body to the drumand dome

portions. This method of construction of stupas in stone is a
technol ogi cal inprovenent when conpared to those only made of brick.  The

stupas at Bavikonda and Thotlakonda were made of locally available

khondal ite stone, whereas the stupas of Guntupalli and Nagarjunakonda were

of the Palnadu line stone. As Percy Brovvn9 rightly opines stone was
probably enployed for stupas and accessories because other materials were
subject to disintegrate owing to the rigours of the climate. Stone, on the
other hand became the nost conmon builders material because it was durable.
Many stuoas constructed of stone are found located in sub-region C and B
only mainly because the geological deposits of |ine stones in the Palnadu
area in sub-region B and around vizianagarm area 1n sub-region C were
easily available [Mp I11]. At Pashigoan in sub-region A the entire
stuoa was built with line stone transported from Palnadu area to a distance
of nearly 300 kms. The other reason why the Buddhists preferred lime stone

in building the stupas was that it was easy to chisel and carve the drum

and dome portions with Jataka tales which were the common nmeans of
decoration, conveying a religious message. Line stones could easily be cut
and polished and as applied for facing the drum avaka platformand done of

the stupas.

The drum dome, avaka platforms of the stupas of Period Il were faced
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with |ime stones and the railings were erected 1n both granite and Iine
stones, as observed in some of the above mentioned sub-regions of
Andhradesa.  The drumof the Amaravati stupa. datable to the 2nd century
A.D., was veneered with decorated slabs alternating it with pilasters which
were cenented to each other with strong lime nortar. The facing stone work
required a frame work with enough strength to support the facing. This was
achieved by the architects by introducing pilasters with vertical grooves
on either side, in order to hold the casing slabs. This technique reveals
perfection in structural engineering and a sound know edge in building
technology.  The linme stone quarried in thick slabs from Palnadu area was
transported to the workspot. The casing slabs were dressed in slight wedge

shape, so as to suit to the circular body of the brick drumof the stioa.

The work of dressing was done with know edge accumulated over generations
of experience of the artists who were adept in handling the stone.  The
stone quarrying methods were nore or less like the ones described while
explaining the -funerary structures of the negalithic tradition [Chapter
[V]. Many stdpas in Andhradesa were encased with dressed slabs of [ime
stone, details of which are tabulated in Chart VII B

The railings that served the purpose of protecting the religious

edifices, i.e., the stuoas. were built of granite, Ilinmestone and

khondalite stones, according to the availability of each variety in the
particular sub-region. The stone used for the uprights of the railing at
Anaravati11 was granite, which was quarried locally. They were carved in
octagonal shape and polished by expert sculptors, by using the grinding
technique, after dressing themwith the help of pointed and flat chisels

There were three internediary cross bars and these were finally crowned
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with a nassive coping stone. The granite uprights bear lenticular sockets

into which were fitted the cross bars recalling the techni ques employed in

the wooden exanples. The uprights, often inscribed, bear typical Mauryan

polish, which reveals that an earlier stupa was built by Asoka here in the
12

3rd century B.C The railings of the Amaravati stupa also have a close

resenbl ance to the typical Hauryan polish, noticed in the stuoa railings of

13
Vaisali and Sarnath. The huge granite slabs here, have footings at the
base, in order to rest firnly on the ground, a feature noticed at a
megalithic burial, i.e., the dolmenoid cist at Damaravai in sub-region B

where, the outer circle was built with wedge shaped sand stones carved with
bases on either side. It is observed that granite stone was used only at
Amaravati in sub-region C in nassive pieces, for the purpose of naking
railing during the 3rd century B.C  Stupas with line stone railings, have
been noticed at Bhattiprolu in sub-region C Chandavaram and Jaggayyapeta
in sub-region B. The absence of the use of granites 1n other sub-regions
was because, it was difficult to quarry, cut, transport, dress and handle
in building operations. The architects opted for line stone which could be

more easily handled and was further economcal to use than the former.

The floors of the pradaksindpatha of the stupas and the inside floors

of the chaitvaarihas. viharas and tenples were laid with dressed stones.
14
The pradaksinapatha around the Amaravati stupa was laid with cut

limestones over the brick flooring. The floors of the viharas at
15

Thotlakonda and Bavikonda were laid with stone nodul es covered by Iline

pl astering. The floors around sone stone stupas at Thotlakonda and

Bavikonda were paved with large sized and dressed khondalite stones closely
fitted [Pate XXI]. Steps and noon stones were also arranged by dressed

16
sl abs. The flooring of the pradaksinapatha at Jaggayyapeta was paved
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with dressed slabs stretched across the interior of the stupa. The
technique of laying the floor with lime concrete inside the refectory at
Thotlakonda IS interesting. The ground was first levelled and partitioned
with rubble and bricks and then rammed. After that linme concrete was

filled up inside the blocks 1n order to keep it intact

The builders knew that the prinmary characteristics of a flooring
material nust be durable and be able to resist inpact, abrasion, water
also be confortable to walk on and finally, be easily mintained. The
arrangenent of floors in or around the structures described above, reveals
the advancement and significant development in building technology of the
period when conpared to the linted longevity of clay, lime or concreted
floors, noticed at some of the sites, viz., Dhulikatta, Pashigaon
Ghantasala, Bhattiprolu, etc. of the sane period [Chart VII B]. The
experience of the builders guided themto go for sophisticated stone floors
so as to nmmke them permanant. Sone of themare still extant in good

condition at sites like Thotlakonda, Bavikonda, Nagarjunakonda, and

Phanigiri.

The mandapas at the Buddhist settlements were also constructed in

dressed stones.  The earliest mandapa in Andhradesa has been noticed at

Chandavaram  in sub-region B, Wwhere sonme interesting constructiona
techniques of a pillared mandapa are revealed In the excavations. On a
strengthened and levelled terrace of the hill, the architects built a 16
pillared mandapa. The lime stone pillars measuring 3.0 metres 1n height
depicted with full and half lotus medallions, were found set up, four in

each row The pillars were found driven into the ground to a depth of 50

472



cms.  To prevent possible slide, a flat shale stone was inserted underneath
and this inturn was girdled with construction of brick in two courses for
affording stability. For fixing of the square bases of the colums, the
shal e bed was scooped to the required depth. The scooped slots measured 82
x 82 x 40 cnms. The above points reveal that the architects were perfect in
planning and utilising the hi1Y terraces, by levelling and stengthening

them so that they could hold the pillars of the mandaba. They also had

sound know edge in erecting the pillars of the mandapas. duly 1inserting

them into the scooped ground and fixing the colums with stones, on which
18

the brick casing could be made. The pillar bases at vaddamanu  in sub-
region C were also reinforced with brick casing, datable to the 3rd century
B.C. There are |literary descriptions which tally with the practica
know edge as noticed 1n the construction of pillared halls just described

In literature, pillared halls, the mandapas are called Sthunavabandha
19 20

harmva. In the visuddhimaaaa. We find descriptions of the setting up
of pillars in the foundations or the structural basement. They are
described as being supported by stone bases and fastened to them with a
kind of cement called silesa.

21
At Thotlakonda, excavations have brought to light a large square

pillared hall, called updsathdaara used by the bhikkus to recite the

pathimokha collectively by the sanaha. This hall measured 23.5 x 23.50

metres and was situated in the centre of the vihara. It had 64 pillars of
khondalite stone with 8 pillars in each row The hall had a raised
platform constructed 25 cns in height above the ground level so that the

rain water would not enter inside.

The foundation details of the pillars throw some light on the
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engi neering techniques known to the people. The pillars, 4.25 netres in
hei ght, were kept on dressed stone bases cut to a depth of 10 cns. inside

so as to insert the base of the pillar. This arrangement, reninds us of

22
the so called ‘underpinning technique' enpl oyed for the foundations of

the pillars at Thotlakonda [Plate XXI]. The depth of the foundation of the
pillars at Thotlakonda was 60 cns. and this was fixed with rubble and earth
tightly in the ground. Since the khondalite stone itself was quite poros
and as such a nonolithic pillar could not be extracted fromthe quarry, two
stone bl ocks were fixed one above the other. Sockets were cut on the top
portion of the pillars for fixing the wooden rafters to lay the roof
covered with tiles. The pillars mght have been extracted either from the
area where the rock-cut cisterns were nmade or the local quarry, and were
erected with a mninumnunber of people, using scaffolding and wooden

pullies with ropes and also earthen ranps. A rare evidence of pillars

23
carved with a capital cones from a ruined mandapa at Salihundam.

Arrangenent of capital 1n '+ shape is a technical advancenent facilitating

to receive the beans.

Mandapas constructed of line stone pillars which are square from
24
bottom to top, fluted 1n the niddl e section, were noticed at Alluru,
25 26 27
Ghant asal a, Ramatirtham, Salihundam in sub-region C and at
28 29 30
Chandavaram , Vaddamanu and Nagarjunakonda in sub-region 8 [Hap IX &
Chart VIl B]. W do not have any report of their existence in sub-regions

A and D probably because the pillars were nostly made of lime stone here
and this bhad to be transported fromsuch a long distance to places like
Dhulikatta or Nandal uru 1n sub-regions A and D respectively. These were

two inportant Buddhist sites situated very far away from the deposit
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PLATE XXI

Period 1I: Foundation of a pillar in 'under pinning technique’, Thotlakonda



quarries of sub-region C The use of line stone here was hence restricted
only to decorate the drumand for a certain portion of the dome of the
stupas. Slabs intended for encasing were generally thin sheets whereas the
stone blocks for pillars were heavy and lengthy needing extensive
expenditure and labour in transporting over a long distance. However, at
Thotlakonda the availability of local khondalite stone, though not of a
fine quality, was able to resist stress and strain. The technology of
quarrying the heavy blocks was by the 'tongue and groove' rmethod. The
techniques that enabled the erection of nenhirs in Period | were probably
the same ones enployed by the Buddhist architects in erecting the massive

pillars of the mandapas.

Foundati ons and basenents of the brick built viharas were constructed
31
of rubble stones. The viharas at Chandavaram were constructed on shale

stone foundation and artificially nade terraces supported by retaining

wal s which were provided with stone and brick steps. The viharas at
32 33 34
Thot | akonda, Nelakondapalii, and Nagarjunakonda were built on rubble
35
foundations [Chart VIl B]. Stone benches were provided in the viharas.
36
The inner walls of the viharas at Nandaluru in sub-region D were encased

with shale stones. A bathroom of the Buddhi st establishment at
37

Nagar j unakonda, constructed during the 3rd century A D., had a stone

trough, which was connected to an underground drain, built of Quddapah

slabs which was once again connected to a soakpit formed by alternate

38
courses of rubble, pebble, sand and |ine. This can be considered as a
nodel specinmen for even a nodern sanitary engineer. Drains constructed
39
with dressed stones and set 1n lime nortar are noticed at Salihundam in

40
sub-region C and at Nagarjunakonda in sub-region B. Each vihara cell at
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41
Bavikonda was provided with a stone threshold with sockets to fix the

doors.

The nost inportant engineering technique enployed was in laying the
pathways connecting the internal structures of the vihara conplex at
Thot‘lakonda.42 The stone pathway was paved and buttressed with dressed
stones with a revetnent on either side [Figure 9]. The end of the pathway
at each level was connected by means of steps preceded by mon stones,
since different levels of the terraces had to be connected. At the
beginning or, end of each, a pair of balustrades was fixed on either side.
The balustrades with rounded tops and rectangul ar shafts, served to denote
the level of a pathway to accordingly step up or step dow.  The
protuberances were dressed evenly and the depressions were filled with
rubble and earth and paved with flat stones, to obtain an even surface. A

pathway paved with flat boulders and a stone revitment on either side was

43
laid fromthe tank to the vihara at Thot!akonda. The buil ding technol ogy

in laying the pathways involved at the first stage was to level the rocky
surface by cutting and removing the undulations. In the next stage the
levelled surface was pitched up, with dressed stones close to each other
and the gaps between the stones were filled up with line nortar. In the
third stage, on either side of the pathway, vertical dressed stones were
planted as buttresses and also, to act as a revetnent 1n order to withstand

the side thrust of the pathway. Stone pathways were also reported from

44
Salihundam  [Chart VI B, 19] Pathways were paved with stone blocks

dressed on top, side and their bottons were roughy hewn. The faces of the
stones are large 1n area than the bed. Lime stones, Khondalites and shale

had average abrasion resistance. Thus, the technology used to build
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FIGURE 8
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A stone pathway connecting the Vihara and kitchen complex.

Thotlakonda, Sub-region C

(Reproduced from V.V. Krishna Sastry, et al Thotlakonda.
A Buddhist Site in Andhra Pradesh.  Hyderabad, 1992,
Fig.No.8)

478



pat hways and roadways was considerably devel oped in Period II.

Stone as a building material was enployed in association wth brick
construction to tenples 1n Andhradesa from Period Il onwards. The earliest
evidence cones froma tenple at Gud1ma11am45 where a $ivalinga of black
basalt stone, was set on the polished buff stone rings and enclosed by a
square railing of lime stones. The carved slabs of the railing around the

linga were fixed on each side into socketed vertical stunps, which, in

turn, stood on flat anvils at the foundations, recalling the 'underpinning
46
t echni que' . This technique nmight have been adopted by the architects

froma simlar tradition found 1n the Buddhist structures specially, since

it had a vedika around 1t. This is a unique evidence to note, in case of a

Brahmanical tenple. The lotus nedallion of the stone upright and artistic

features of the linga and other associated finds have facilitated scholars
47
to date it to the 2nd century B.C Quddapah slab floors were laid for
48 49 50
the tenples at Veerapuram, Chejarla and Nagarjunakonda [Chart VI B].

Massi ve and tall Dwaiasthambhas and pillars were delicately extracted
from the local quarry, by the ‘tongue and groove’ nethod as found at
Nagar j unakonda. . The Dwa.iasthanbhas were cubical at the bottom octagonal
in the centre, cylindrical and tapering at the top and fixed over a high
pedestal . This bespeaks of the fine geormetrical know edge of the
architects. The brick core of the tenples at Nagarj unakonda52 were encased

by Quddapah slabs externally, in order to butress themand to protect them

from the entry of rain water. This is an important technol ogical
advancenent enployed during Period Il. In order to protect the tenples
53

fromfloods, stone walls were raised abutting the river banks.
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GHRT VI 8

Period [1: Stone foments

S.Mo Name of the Site Sub- Situated on  Type of Stone Used in
region Stone
Plains Hills Buddhist Nomuments for Brahmanical Nonuments
. Allure ] J - Llime & m
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CHART YIT B contd.,

S.Mo Name of the Site  Sub- Situated on  Type of Stone Used in
region Stone
Plains Hills Buddhist Nonuments for Brahmanical Monuments
1. Nandaluru ] N J lime él e
. deldodanalli ¥/ Granite @
6. Pashigoan A J - lim ﬁ
1. Phanigiri § - J o Lie é Mil&
18, Rasathirtha  C - J  Ihondalite é. [l @
9. Salitundam t - J Khondalite éx 0 @. -
0. ettt £ - edalite & [T (D @4
2. Vaddamany ) . J trwite £ (1] ﬁll-.i,':
2. Veerapuran ] | - Shale "
Key: é} stupa TT(’ Torama Enclosure
YUTD wandape B Flor
@ vihara A Roof
ﬁ Teaple A= Pathvay
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In Period Ill the sole use of stone in constructing the entire tenple
can now be focussed upon. The tenples at Gumrnadam54 were enclosed by a
prakara wall constructed of dressed shale stone [Chart MII C]. For the
pranala. lengthy stone with a channel cut on the top side was enployed.

The architects took care in selecting stone for the pranala so that the

water did not percolate into the brick structures causing damage to its
55
structural stability. This has been noticed at Siddeswaram in sub-regi on
56
B [Chart MI C 20]. At Keesaragutta a brick tenple of the 5th century

A D. was visible up to the basenent only over which rectangul ar stone sl abs
were placed for giving strength to the superstructure [Chart VII C  8].
This is a significant development in building technology and 1t 1s here
that we notice a slow transition frombrick to stone. b
57

The prakara around the brick tenples at Pedavegi were encased wth
dressed sand stone blocks to the brick walls. This feature was continued
in Andhradesa fromthe 3rd century A D. onwards. A brick tenple terned as
No.2 in importance by the excavators at Go]lattagud1,58 datable to the 7th
century A D., was constructed on a rubble stone foundation of 1.80 nmetres
below the ground level. This as well as the door janmbs were dressed 1n

granite stones [Chart MII €, 4]. Here, both brick and stone tenples were

built side-by-side in the sane period.

From about the 7th century A.D. onwards, a large nunber of tenples 1n
stone were built. This is seen in alnost all the sub-regions. In an
unprecedented manner, royalty as well as officers and wealthy individuals
and dedicated men donated materials to build these tenples. Qur concern is

not with giving details of achievenents of individuals/dynasties and this
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S.M0 Name of the Site  Sub- Situated oo Type of Stone Used in
region Stone
Plains Hills Buddhist Monusents for Brahwanical Nonuments
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CHART VII C contd...

S.M0 Name of the Site Sub- Sitoated on  Type of Stone Used in

region Stone
Plains Nills Buddhist Nonumeats for Brahwanical Monuments
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patronage of tenple building activity, nor, is it with discussing how these
tenples can be attributed to a particular King or his successor. In fact

it is of some significance to note that no tenple under study can be
attributed to have been entirely constructed by a single King. On the
other hand nost of the tenples were constructed with revenues from
different royal lineages and sometimes even from local Chiefs and
functionaries of the area, where they were located. In some cases funding
came from local wealthy people of the community at large. Thus, to
attribute the foundation of tenples to a single authority is difficult to
establish on the basis of the enpirical evidence available. Further, apart
from funds in appreciating the large scale operations involved in building
such monunents, their planning and organisation was infact in the hands of

skilled and unskilled craftsmen and workers

Important tenples built during the 7th century AD were the
Navabrahma group of nine tenples and the Kudalisangamesvaram tenple in
sub-region A These were built in red sand stone brought from a nearby
quarry, located just on the other side of Alanpur town and on the opposite
bank of river Tungabhadra at Satanikota in sub-region D. A good nunber of
carved and uncarved stone slabs are stil1seen scattered at Satanikota
indicating that this was the source for the sand stone. Inscriptions
denoting a guild of architects called as Ytpatbipidugy, datable to the
7th-8th centuries A D are seen at both Alampur and Satanikota, also
attesting the fact that there was considerable construction and stone
cutting activity in the region. The same quarry nust have been wused for
the kKudali Sangamesvaramtenple, built at the confluence of rivers Krishna

and Tungabhadra



Oh close exanination, it has been observed that the tenmples of the
period were built on a levelled surface, after having duly filled the
foundation trench with heavy blocks of stones «called Adharasila which
served the purpose of being equivalent to a concrete bed of nodern tines.
Above this, a basenent of neatly dressed slabs was raised to a height of
one netre with off-sets on either side, so as to diffuse the load of the
superstructure on to the foundation slabs. This phenomenon 1s clearly

observed at Al ampur, in case of a dilapidated tempe built in Chalukyan

59
style. Since it is not a protected nmonunent, its plinth was opened by

us by laying a trial trench on the rear side of the tenple, to observe how
the foundation was laid. The study of foundations of early tenples is a
much neglected aspect, because, in usual circumstances, the foundations
were buried 1n the ground and therefore, it is never possible to study

them A piece of research on the subject for northern Indian nonuments was

60
carried out by V.H Joshi. Thus the data from Al anpur and suburbs, reveals

inportant details of, how the foundations of the early stone tenples were
nmade. As the tenples at Kudali Sangamesvaram and Papanasi, built during
the 6th to 8th centuries AD. were threatened by the waters of the
Srisailam Hydro Hectric Project, they had to be removed 1n order to

reconstruct themat a higher contour. This opportunity also offered us a

chance to examne the foundation 1n detail, even below the ground |evel
after the tenples were conpletely dismantled upto the plinth [evel. In
61 62

this regard scholars like N C Giosh and I.K.Sarma furnish very valuable
and hither to wunknown Information on traditional methods of how the
foundations of early tenples were laid. According to |I.K Sarma, the ground
at the foundation level was levelled at a depth of 7.45 netres and the
foundation trench was filled up with conpact brown earth, alternated by
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roughly dressed shale stone slabs, for the agarbhaariha portion, to a depth
of 3.90 netres * [Figure 10]. The foundations were nmade strong for the
qarbhaariha because of its heavy load and for the pillared mandapa on the
front side of the tenple, they were narrower, in thickness because of its
comparatively less weight. A sinmlar feature of laying foundations was

noticed at the Papanasi tenples, where the foundations of the tenples were

laid in horizontal layers of shale stone and brown earth alternated to a

64
thi ckness of 1.00 netre bel ow the upana. the first layer of the tenples.

This suggests that the sthapathis of the 6th-7th centuries A D  had
followed a uniformpattern of laying the foundations to tenples. To Ilimt

the actual tenple plan, the upana layer had to be marked with a [linear

drawing by chiselling in an incised manner, so as to check the plunmb line
of the superstructure. After that, dressed stones were placed one above
the other closely fitted with their joints duly cramped, with iron dowels
to keep the layer intact and enable a structural stability. After this the

foundation course and the basement called adhistana was built.

In a discussion on the walls and ceiling of the early stone tenples it

is noticed that the walls were nostly 1n single course for the garbhal ava.

the arthamandapa. and the enclosure wall, in case of the sandhara variety
of tenples. In contrast to this pattern, an early stone tenple datable to
65

7th century A D at Pondugula [Chart MI C 16] in sub-region B, was
built in tw storeyes having a great basal width, i.e., awll wth greater
thickness denoting the stage of experinenting with stone. At A anpur
screen walls, i.e., latticed windows were provided 1n different sizes and
shapes for allowing sufficient light inside the tenple. After the walls

were built, the next aspect that was taken up was, erection of pillars set
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FIGURE 10

SANGAMESVARA TEMPLE  KUDAVELLI

DIST MAHBUBNAGAR (AP.)
CROSS-SECTION SIKHARA, GARBHAGRIHA AND FOUNDATION?

7

7

7
. v
7
/
)
. v
%7
SOUTH - , NOR1
77
. 9=
MANDA PR, K MANDAPR
WALL hoA Wi
CLOSTER [/ 1pnd mucgm%’ (Updng) §CLOISTER
b g o 8
. - L =% ew “;I
S fio =S
3 g vgi:m—% .-.':'d
s PHASE - Il o et S =
2 e
Pt = = A, :;', .:._‘."_;:‘..
] T== (I
o F 5 1
S |
I__ NATURAL  lriverie o) 7
oAl o ! E l ! 1 ‘. i ! I , !_;nun-[s

Foundation details of a stone temple, Kudavelli, Sub-region A

Reproduced from IK. Sarma, ‘Alampur Temples: Rare
Evidences on Constructional Modes and Consecrational
Rites' in AV.N. Murthy, LLK.Sarma (eds), Ramachandrika.
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in line with the help of scaffolding material. This also enabled the
laying of the roof, over the walled and pillared structure. The aarbhalava
was provided with a flat roof, supported by four pillars apart from the
wal |'s. This 1s a distinct feature noticed in case of the early stone
temples of this particular sub-region and 1s found at Panchalingala and
Alanpur  which were built during the 6th to 8th centuries A D. Thi s
arrangement of laying the roof supported by pillars in the tenple, denotes
a sound technological know edge of the early sthapathis. They wanted to
distribute the superstructural load of the stone vimanas built either in
Rekhandgara. t.e., parabolic style or 1n Kadamba nagara. i.e., stepped
pyrami dal type on to, not only the walls, but also on to the central four
pillars, affording structural stability to the entire structure. Here, it
should be noted that the vimanas were also built of stone with massive

walls.

Earlier, in the section on brick technology we, had noticed postholes
in and around the brick tenples at Nagarjunakonda66 in sub-region B datable
to 3rd-4th centuries A.D. and at Keesaragutta67 in sub-region A datable to
the 5th century A.D. The post-holes found inside these early brick tenples
were nmeant to erect wooden posts to support the thatched roofs which were
of light weight. Now these were totally replaced by stone and being heavy
their load had to be properly distributed. The roof of the mahamandapa was
sometimes elevated and a slopped bent roof was provided for free flow of
rain water fromthe top of the temple. Linme mortar was used for filling
the gaps 1n between the roof slabs on top side. A layer of lime concrete,
a mxture of lime, sand and small river rolled pebbles was laid as a water

proofing course, on which lime plastering has been done so as to make it
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| eakpr oof . This was noticed at Alampur while dismantling a 7th century
tenpl e; o8 an aspect found on the nain tenples at Alanpur as well. The
Mukhalingam tenpl es, however, differ fromthe A ampur exanples in terns of
the treatment ceiling. The Mikhalingam tenples have no ceilings on the
inside, but instead there is a corbelled roof above. Visible only from
inside, the corbelled arch was arranged over the lintels of the doors
evidently planted to relieve the heavy load over it as in case of the
Oissan tenples of the same period. The sanme technique was followed by the
local architects who built the Mikhalingamtenples. The nahanandapa call ed

as Jagmohana had a flat roof with sides of its outer surface slightly

sloping from the centre so as to drain out the rain water. The tenples
69
during the period were enclosed by stone prakaras as seen at Al anpur.

Every care was taken to releive the load bearing on the door frames and it
was well planned to distribute the same on to the vertical pillars arranged

inside the tenple behind the door janbs. Al these features of building

70
technol ogy are seen at Al anpur, Kudavelli, in sub-region A and at Rupal a
71 72
Sangamesvaram tenples [Plate XXII] in sub-region B, at Mikhalingam in
73

sub-region C and Mahanandi and Panyam in sub-region D [Map XI & Chart M|
cl.

Construction of double storeyed mandapas was an innovation of Period
1. The doubl e storeyed mandapa at Pancha]inga]a74 in sub-region A was
built with roughly carved plain pillars of shale stone. The pillars of the
first floor were erected and set exactly on the ones of the ground floor,
based on centre line and the plunb line nethod. To erect the pillars, roof
and sun shades of the first floor of this storeyed mandapa. an earthen ranp
nust have been probably laid in a slopy manner, which facilitated the

75
builders to climb to the top of the ground floor.
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During the 9th-10th centuries A.D. some new elements in tenple
building activity, such as building tenples on apsidal plan with barrel

vaulted roof and 1n two storeys with an access by staircases have been

76
observed. The tenples at Chilamakuru in sub-region O have been built on
77
apsidal plan during the 9th century A D. The tenples at Attirala,
78 79
Gudimallam, Kanipakkam and Ramagiri in sub-region D, Papanasi 1n sub-

region A Pushpagiri in sub-region B have been built on apsidal plan [Chart
Vil C]. In sub-region C this plan was conspicuously absent for stone
tenples. In the same sub-region, tenples were built in a newway, i.e. in

two storeys on the inside as seen at the Pafcharama sites, viz., Amaravati,
80

Draksharama, Palakollu, Bhimavaram and Samalkota. The ground floor of
these, was neither functional nor solid and the upper storey was reached by
a flight of steps from either inside the ground floor or from the
outside.81 This arrangement was done, in accordance with the height of
the tall linga and to offer worship fromthe first floor. The garbagriha
and pillared halls in the upper floor were provided with windows on the
si des. Absence of the central four pillars in garbhagriha is noteworthy
which was a feature widely prevalent in the case of the tenples, built

during the 6th-7th centuries A-D. in sub-region A and B. Roofing was done

with flat celling slabs.

During Period IV, fromthe 10th century A .D. onwards a spurt in the
activity of building tenples 1n stone upto the roof level and sonetimes the
entire tenple has been observed. Above the superstructure of stone
tenples, the vimanas were some times built in brick.  However, tenples

built to a remarkable height with extended mandapas built prolifically in
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stone have been noticed during the period

82
CGopal ar eddy has classified the tenples of the period into four

categories, viz., ekakuta dwikuta. trikota and mandapas. Recent |y

Sivanagi Reddy and Subrahmanyam have reported another variety, called
pafchakita tenples at Ramanujapuram and Atmakur in sub-region B. Ekakuta

tenples are seen with aarbh@lava and arthmandapa: dwikigta or vugala type

consist of the tenples either facing each other or standing side-by-side in

‘L' shape or facing each other connected by a common mandapa noticeable at

84
Mallesvaram in sub-region A In the trikuta variety, the main shrine is

supposed to be in the centre, the remaining two constructed on either side
are connected by a common rangamandapa. Another variety of trikdta has

three shrines all in a row with a comon nandapa as noticed at

85
Kusumanchi, In pafichakuta variety, two nore tenples, each on either side

to the existing trikuta plan are added with another conmon mandapa.

87 88 89 90
Earlier, scholars |like Yazdani, Mur t hy, Ramarao, Sarma,
91 92 93 94

Srini vasan, Raj endra Prasad, Prasada Rao, and Ramanaiah, have all
dealt with the art and architectural form of the tenples of this period
describing the details in all their grandeur. However, a focus on only
their technological feats is still a dessitram. The architects of the
period preferred a conbination of various building materials 1ike sand

stone, brick, lime, iron and wood, depending on the properties of each

item The geology of each sub-region played prominant role in building the

tenples. The architects used sand for filling the foundation trench and in
preparation of lime nortar and concretes. Sand bed foundations were
95 96

provided for the tenples at Nidikonda, Palampet, Hanumakonda 1n sub-

region B and at Nagunuru and Ma2559n1 1n sub-region A Ganite and sand



stone were chosen for alnost atll the exterior and interior of the tenples
whereas, the load bearing conponents like pillars, beams and floor slabs
were carved in basalt stone. Basalt stone was also used for decorative
purposes such as the door frames, bracket figures, ceilings and scul ptures.
Certain tenples were constructed either in red sand stone or white and pink
granite stones exclusively. The tenples at Jakaram, Ramanujapuram,
Ghanpur, Palampet, all 1n sub-region B, and those at Nagunuru, Mantheni and
Ranjala in sub-region A were constructed in red sand stone during the 13th
century A.D. The tenples at Chebrolu, Kanchikacherla in sub-region C  at
Kothupalli, Kal abgur, Tumukunta and Kaluvakolanu in sub-region A were built

in granite only. The Keerthi toranas and Swayambhu tenple at Warangal were
97
built in pink granite stone. The tenples at Nagul apadu, Nidikonda,

Hanumekonda, Pal anpet, and Ghanpur were constructed in a conbination of
basalt with sand stone and granite. Sedinentary rocks or shale stones were
also wused in construction of tenples at places like Malleswaram in sub-
region A, Siddesvaram in sub-region B and Pushpagiri in sub-region D [Chart
VIl D]. Use of stone slabs of massive size was the characteristic feature
of the building technology of the period. Different types of stone were

preferred to other materials because of their being able to withstand the

98
vicissititudes of the climate and seasonal variations. Ti mber, banboos

and ropes were brought for scaffolding. The craftsmen of  various
categories, viz., the Chief architect, Sthapathi. stone carvers,
blacksm ths, masons, painters and ordinary workers became full time workers

in temple building.

Selection of suitable site was an inportant criterion in tenple

construction. The architects of the period seemto have followed the
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CHRT VI D

Period [V Stone Monuments

§.No Name of the Site Suhj Situated on  Type of Stone Used in
L — BLOM  “esssmsscomunnisis A s s eaan Smnn s mnan e s
Plains Hills Buddhist Monuments for Brahmanical Monuments
1. Ainole ] o - ::::::al . ﬁﬂ:ﬂ' ® A TT -
2. Atmakury 8 ") - Granite - mom| A - -
3. Banda Rameshwarapalli A i - Granite - B A ﬂ E
4. Chebroly ¢ i - Granite - one A - -
5. Duddeds A _f - Granite . T & A E -
6. Gambhiraopeta A - Granite - MmT&E A ﬁ =
T. Ghanpur B g 2 Sand & - ﬁ
Basalt omE A -1
8. Godisala A il = Granite & -
Basalt LI B A - |
9. Hanusakonda b J - Granite - oms Ak
10. Jakaram B J - Sand - me A - -
11, Janagoan A 4 - Sand - nmre A -
12. Kalabagur A J - Granite - mrea & - °
13. Kanchikacherla B J - Granite - ﬁﬂﬂﬂ A = -
contd... |
Key: lél stupa T Torana [ Enclosure
T wandapa B Floor
@ vihara A\ Roof

g Temple

ﬁ §toreyed mandapa

g% Pathvay



CHART VII D conmtd...
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region=======s==semcz=an L -
Plains Hills Buddhist Wonuments for Brahmanical Monuments
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CHART VII D contd...

S.No Name of the Site Sub- Situated on  Type of Stone Used in
region SLOAR smrrrmme e —————— e T
Plains Hills Buddhist Monuments for Brahmanical Monuments
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principles laid down in the Adama and Silpa texts in this regard. Though
the traditions were known earlier many of these texts were witten down
during this period. The tenples were constructed near the confluence of
rivers, in the tanks, on the tankbunds, 1n forests, on hills and hill
slopes and on the plai ns.99 Before the construction work was taken up, the
fitness of the soil was to be checked according to the Silpa Sastras. 100 A
pit was to be dug and the dug out earth was to be filled again into the pit
if it exceeded the height of the pit soil was of good quality. In another

method, water was put into the pit and observed the next norning and then

101
the quality of the soil was adjudged. The soil thus selected was to be
102
tilled and levelled. Details of how foundations were to be laid have

also been described in texts. According to them the foundation pit was to
be dug to a depth of one man's height with raised hands, or should be dug
until  the rock bottom or water |evel was net. 10 The pit was then to be
filled with fine earth to a height of 8" on which a layer of nud concrete,
a mixure of stones and wet clay, was to be laid to a height of one hasta
followed by sand. It was then to be cured with water duly trodden by
elephants and levelled with rammers. The next course upto the height of

the pit, was to be packed with the sane concrete described above and this

was finally followed by stones and bricks as the first course of the

104
tenple. Some other texts prescribe only stones for filling the
foundation pit. On this course, called the adharasila. stood the entire
105 106
tenple. Medi eval texts on tenple architecture, viz., the Mnasara
107
and the Mavamata have prescribed certain nornms for laying the
foundations of the tenples. The use of a saturated sand bed has been
108
mentioned in these texts. The architects of the medieval times in

AndhradeSa followed the sane methods for the tenples that were built at
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Nidikonda, Hanumakonda, Palanpet, Ghanpur and Nagulapadu in sub-region B
The foundation trenches at Jakaram109 and Ramanujapuram  were filled up
with fine earth, collected fromthe rivers or tanks as mentioned in the
MSnasara.  In the MarTchisamhita.lll the construction of a wall, called
Khat akudya in the foundation pit has been nentioned over which the plinth
of the tenple was to be constructed. Had the architects followed the
method in the building of the above mentioned tenmples they would not have

col lapsed.

After the foundations were laid, stones quarried for the tenple

vargams Wwere brought to the site. Some of the quarrying nethods of the

period have been observed by us at places |ike Ramanujapuram  Katakshapur

Palampet and Hanumakonda in our field survey. Heavy to medium sized stones
were extracted fromthe selected local quarry, after marking the sizes in
linear drawings in red oxide. This was followed by chisel marking on the
bouldery surface. Iron chisels, with flat tips of considerable size, were
then inserted with groves already made on the line and were hamered out
one by one progressively to get the stone cut to the required sizes.  This

was done in the conventional 'blocking technique' which was followed by the
112
‘ridge and groove technique’.

In another nethod of extraction, wooden wedges were placed in smll
hol es, carved in the rock and then swollen by sprinkling of water to cause
splitting of the rock. [Instances of lines of small holes prepared for this
purpose on boulders are a very comon sight at the quarries of
Ramanuj apuram and Pal anpet [Plate XXII]. Stone was comonly extracted from
the surface of the rock exposed to the open air, against the principles

laid down in the Silpasastras which prescribes that those stones were to be
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PLATE XXII

s =1 i

Period 1lI: Stone Temple built on a levelled foundation wall,
Rupala Sangamesvaram, Sub-region B

> "t

~
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Period IV: Stone extraction by 'ridge and groove technique' at a medieval
quarry, Ramanujapur, Sub-region B
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selected which were buried in the ground in order to overcome the
weat hering effect. The stones thus obtained were transported by wooden
carts drawn by oxen or el ephants. The technique of transportation of heavy
bl ocks fromthe quarry to the site has been clearly depicted in a |Ilinear
drawi ng on one of the walls of the Raichur fort, the V\a||113 bei ng dat abl e
to the 13th century A D. [Figure 11]. Mention has also been nade in a
Jaina chronicle to this practice referring to the transportation of the
tenple vargams in an ox-drawn cart for the construction of the tenple at

114
Mount  Abu.

The stones thus brought to the site of construction were dressed as
per the plan and elevation. The stones intended for making architectural
menbers |ike upana. iagati. pillars, beans, eve slabs, latticed-windows,
etc. were first marked with red oxide and then chiselled with pointed
chisels of varied size in order to get deep marks. D fferent degrees of
dressing have been noticed. |In the second stage, flat chisels were used to
smoothen the surface and later on, they were polished with grinding stones
specially nade for the architectural menbers such as door-frames pillars,
beans, ceilings, floor slabs, and other vargans. A small wooden cart drawn
manual ly was enployed to transport the finished ones fromthe workshop to
the actual spot of construction. Wile dismantaling the Kakatiya tenple at
Ramanujapur in Warangal D strict we have used a snall wooden Cart to shift
the tenple vargans 1n the sane nethod [Plate XX I1]. For [lifting and
arranging the stones of the adhistang and mandapa. an iron pully block with
ropes had to be used. An earthen ranp according to the required height was

also wused for building the walls and the sikharas. According to a |ocal

legend, the great tenple at Tanjore was constructed by laying an earthen

115
ranpart as well as wooden scaffol ding. Brick work over the roof was
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FIGURE 11

\A
| ‘\ t'.\

{}f“.-‘

Period IVA linear drawing of transportation of heavy stones on a
wooden cart, Raichur, Sub-region A

Reproduced from A.Valwashen, Living. Architecture-India. Cal-
cutta, 1969, p.181)

501



PLATE XXIlI

A small wooden cart drawn by men to transport the Temple Vargams within
the site, Ramanujapur, Sub-region B

Period IV: Adharasiia layer, Godisala, Sub-region A
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attended to by wooden scaffolding and for finishing the bottom sides of the

ceilings and eve slab, shiftable wooden |adder-scaffolding was put in use.

11s

Tenporary ranps such as the one that renains at Bhojpur nust have
been erected at the sites of all the large tenples to facilitate the
transportation of the huge stone blocks fromthe work sites to their place
on the nmonurment. The ranp at Bhojpur is a long sloping structure, raised
behind the tenple, built of sem-dressed slabs of the local sand stone,
topped by conpact earth and sand. It rose fromthe natural ground over
three hundred feet away in the immediate vicinity of workshops and sl oped

gently wupwards to attain a total height of forty feet. One method used in

117
case of the Lingaraja tenple at Bhuvanesvar was an inclined earthen

pl ane, which was constructed towards the west, whose remains are still to
be seen on casual digging. Generally, the ranps at the work sites nust
have been renoved or disnantled after the conpletion of the construction as

is evident in the case of the tenples of the Kakatiyas.

The stones for construction of the first layer, upana. of the
retaining wall pradakshi napatha were long, heavy and broad. The average

stone neasured 10'-0 x 3 -0 x 1'-0. Each stone had an uneven bottom
| evel led surface on the top, fine finish on the front side, while the rear
side was left unchiselled. The uneven bottomwas provided to obtain a firm
grip over the sand bed against lateral nmoverments. According to the plan,
after paving the first layer of stones with fine joints, over the sand bed
foundation, it was again filled with sand to the height of the first
cour se. The sand was pounded and packed beneath this layer. Iron dowels
were cranped at the joints after obtaining the uniformlevel of the |ayer.

At the joints, the stones were grooved to a considerable depth so as to
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insert the iron dowels. The clanps thus inserted were hammered in red hot
to ensure that the joints had fixed firmy. The iron dowels have been
found intact on sone of the inside layers of the tenples in sub-region A
and B as noticed at Nidikonda, Jakaram, Ramanujapur and Godisala visible
even today. A simlar method of construction was enployed for all the
|ayers, wupto the first terrace or pradaksina@apatha. Corresponding to this
level the floor slabs of the pradaksinapatha and the adharasila of the
adhistdana were arranged over the saturated sand bed. Fine nmortar of nud
was used under the floor slabs in order to avoid the tilting of the slabs

in the future and also to fill the gaps inside them This was clearly
118
noticed while dismantiling the tenples at N di konda.

The technique in shaping the adharasila stone was quite interesting
[Figure 12]. In cross section, nost of the stones were nore or less sem -
circular having a broad upper surface and a blunt projected under surface.
The layer acted as a catalyst or a shock-absorber while transnmitting the
superinposed load directly to the ground. The adhistana layers were
constructed on the adharasila in the same manner as explained in the case
of the Pradaksind3patha. The adhistana here acted as another retaining wall
for the saturated sand bed, filled inside, on which the floor slabs of the

garbhalava. arthamandapa were arranged for the second terrace, i.e., the

actual flooring of the tenple. In sone cases the sand stone slabs used for
floor beans were subjected to a very high bending force, which resulted in
a tensil strength of about 150 kg/sq.cm. Infact, the sand stone floor
beams could not take such a high tensil load and invariably failed under

t ensi on. The same was the case with colums as in case of the mandapa at
manc¢aa

119
Palampet. On a prepared platformof stone slabs, kept on the sand bed,

504



FIGURE 12
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Period IV:Sectional elevation of a Kakatiya temple, Nidikonda,
Sub-region B
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the colums were erected at suitable places taking care to see that their
load was distributed on to the sand bed through the floor beans by raft
action. 120 The colums, as well as the walls, of the tenples were not
provided with deep foundations as noticed in case of N dikonda, Jakaram,
and Palampet tenples in sub-region B 1 Pillars are carved out of long
slabs which were extracted horizontally in the quarry and then installed

vertically. In sone case as observed at Jakaram and the Thousand Pillared

tenple, the stone became prone to di squamation and vertical cracks.

The colums were carved out of granite, dolerite and redsand stones.
Dolerite stone was used for pillars where the intensity of load was found
high in case of the Kakatiya tenples. It is observed that the compressive
strength of granites ranged from 1000-2000 kg/sg.cm while the tensil
strength varied from 80-160 kg/sq.cm. For the dolerite rocks, the
conpressive strength varied from 2000-3000 kg/sq.cm. The Chelvai sand
stone strength was found to be ranging from 600-1000 kg/sq.cm while their

122
tensil strength varied from 50-80 kg/sq.cm.

The outer wall of the tenple started over the adhistana kapota |ayer,
whereas the inner wall was raised fromthe floor |evel. The door-franes
were also erected at this stage. The inner wall was constructed wth heavy
stone blocks in horizontal courses, whereas the outer wall had both
horizontal and vertical slabs. The padavaraa was usually mnmade of two
paral l el facings of stone slabs placed on edges, with a filling of earth in
the space between them This was a rule for this entire period. The
thickness of the wall varied from 1.00 mtr. to 1.50 mtrs. as noticed at

Ramanuj apur am CGhanpur and N dikonda in sub-region B whereas the
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Venkat eswara Tenple at Somasila in sub-region A was constructed with a
single course of wall only. There were thorough-stones called as bonds in
sone cases as observed at Somasila tenples built with two [ayers. No
nortar was used for joints in the walls, a common feature for all tenples
of the period. Another interesting feature noted at some tenples of Period
IV was provision of stone bulbs on the exterior surface of the stones of
the wall portion which were used to lift and lead the stones during
construction of the tenples, as seen at Kusumanchi in sub-region B or
Sonmasila in sub-region A These stone bulbs were chiselled off after the
construction of the tenple is over in all respects [Plate XXIV]. This is

considered as an inportant aspect of the stone technol ogy of Period IV.

Further, the stones were placed one over the other and the nonolithic
action was achieved by counter weights in the formof the other nenbers
being placed on them Dowel bars were used to attain the nonolithic
action. As soon as the layer of stones had been set up, stones for the
next layer were cut into shape, carved and marked with nenbers and kept

ready for erection.

The vertical nonolithic wall of the tenples in general was

superinposed by phalikapadma and podika |ayers. At the roof level both the

inner and outer layers were levelled equally. The hearting portion was
filled with earth, sonetines with stone chips. Simultaneoulsy, erection of
the rangamandapa pillars over the floor slabs 1n grid pattern was done.
Then, the beans were placed on the pillars, as well as on the inner walls

and on the uttaram layer so as to obtain a uniformlevel of the structure.

The roof inside the garbhaariha. Arthamandapa and the central span of
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PLATE XXIV

Period IV: Provision of stone bulbs on the walls used to lift and lead the stone
during Temple construction, Kusumanchi, Sub-region B

Period IV: Double storied pillared Mandapa and Temple built with stone sikhara,
Panagal, Sub-region B
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122

the ranaamandapa were arranged in tupa-vitana type, wherein the first
course of four triangular stones, kgnavattas, were arranged over the beans
in rhonbus shape. Similiary, the second course of four slabs chadaravatta
were forned into a square over which the central roof slab was placed.
Probably, this type of roofing was designed to reduce the unwanted | oad,

instead of placing heavy stones, for spacious spans of the garbhagriha and

arthamandapa. This arrangenent also gave an 1impressive look to the
visitors. In case of shorter spans, flat roofings were opted for, often
with a single slab. |In some cases, the roof was arranged in an iverted

bow shaped, cusped and coffered central ceiling. The plan and noul di ng of
the ceilings such as the adhopadma. figure bearing belt, teeth course and

the central padmakesara and drop are noteworthy. Such an arrangenent has

123 124 125
been noticed at Palampet, Jangaon, Mantheni and Chandravalli
tenpl es. This type tallies with the description of the construction of

126
roof in the vastuvidva. a nedieval text. Over the uttaram layer, on the

outside, massive and ornanental eave slabs called Kapota. projecting beyond
the plinth (roughly 5-0 to 7°-0 in width), were arranged all around. To
prevent the cornice fromfalling down by its own weight, a layer, vyéla.
was placed as counter weight and sonetimes, a parapet wall containing

salagaras was al so provided for, on the inner edge of the kapota as noticed
127 128 129

at Pal anpet, Pangal and Pillalamarri. The functional aspect of
the kapota layer was not only to drain off the rain water but also to serve
as horizontal bond which sealed the hearthing portion in between the inner
and outer walls of the tenples. The roof slabs of the tenples at Pal anpet,
CGhanpur, Jakaram and Ramanujapur are of pink coloured medium grained
Chelvai sand stone with silicious matrix, and for the tenples at
Kat akshpur, Hanumakonda, Kothapalli, N dikonda and Nagulapadu, it is
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granite stone [Myp XI & Chart MII D]. The visible bottom sides of the
slabs were well-dressed and polished, while the other side was left

undressed and kept as it is and joined together by linme nortar on top side.

Bvery stone of the ceiling was carved separately and fitted together
temporarily on the ground. Then the stones were hoisted upon to the roof
and arranged in position so that they were interlocked. The designs were
complex and a great deal of skill and patience nmust have been required to

130

produce and finish them The roof concrete of good resistance was laid

over with a mxture of bricks, linme and pebble. Wile dismantling of roof
131 132

concrete at Rananuj apuram and Jakaram, 1t was observed that brick
masonry in line nortar was constructed as a level course upto the vyala
layer and finally, it was sealed with lime concrete using brick bats and

smal | pebbl es.

After the construction of the tenple upto the roof |evel, the vimana

portion either, stepped pyramdal or in the Dravidian style wth
kutakdstas. was started as we notice at Palampel:.l33 During this period,
the vimanas were constructed both 1n stone and brick. Tenples with stone
sikhara are few at places like Pal anpet, Panagal [Map XI & Plate XXIV], and

134
Nagunuru,

In addition to the tenples, separate mandapas were also constructed
during the period, based on the trebeated system in which there was the
use of columms and bearms in short spans. The individual pillared mandapas

constructed in this system have been noticed at Hanumakonda, Aihole, and

135
CGhanpur . The contenporary Hoyasalas had also constructed these mandapag
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136
at Belur, Halebid and Somanathpur 1n this system The architects of the

period also knew the technique of building double storeyed mandapas.
Following the centre line nethod, the pillars of the wupper storey were

positioned on the same alignment of the ground floor pillars. The double

137
storeyed mandapas of the period have been noticed at Mallesvaram,
138 " 139 140
Duddeda, Bandaramesvarapalli, and Ghambhiraopet in sub-region A
141
and Panagal [Plate XXI'V] and Kodavat ur in sub-region B [Chart M| D, 20,

5, 3, 6, 26, 15].

Though the technique of erecting free standing torana was initiated
142 143
during 11th century as seen at Mllesvaram and Vallala in sub-region

A it was inproved during 13th century A D. The toranas at Wrangal and
144 *

A nol e were arranged with double vertical pillars. On the top of the

pillars the lintel beam in three pieces of stone was arranged over which a

decorative Mikara Torana was placed as counter-weight. Single pillar
145 146 147
Toranas at Hanumakonda, Ramagundam and Kolanupaka were provided

with single lintel [Chart I D, 9, 28, 16].

Enclosing the tenples and mandapas the architects of the period
constructed prakaras with neatly dressed stone slabs in single or double
courses and decorated themw th a coping stone. The foundation to the

prakdram wall was provided with massive dressed slabs with 3 -0 to 4-0 in
148 149

width. The prakaras at Ramanujapur and Bandarameswarapalli have the
best exanples of the mgm The primary purpose in erecting a
prakara wall round a religious edifice was that of protecting it fromentry
into its precincts of undesirable agents like cattle or any eneny. The

prakaras of the period range from5 -0 to 12'-0 in height and 3 -0 to 4'-6"
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in thickness. They were constructed with huge well-chiselled blocks of
stone. The conpound wall at Palampet was constrcuted with double |ayers of
dressed bl ocks of stone, sone of which neasure 21’-0 x 3'-6" x 3'-6". They
fitted each other in such a way that even a small pin could not be
inserted. The top stone was dressed with coping for protection against the
rain water. The space between the two layers of the conpound wall was
filled only wth earth. The architectural stability and the artistic

excel lence of the prakara walls of the period have been extolled in an
150
inscription found at Kondaparthi dated to 1241 A D. It is of absorbing

interest to note that in sone cases, apart fromthe stone prakaras. nassive
earthen enbanknments have been found raised round the tenple conplexes to
safeguard them Exanples of this type were found at Chanpur, Katakshapur

and Kondaparthi in sub-region B [Chart VII D 7, 14, 17].

Each conponent of the tenple was so technically designed as to serve
both a functional and decorative purpose. For exanple, the bracket figures
were designed not only to receive the superinposed |oad, but also to add
aesthetic grandeur to the structure on the whole. Bracket figures were

provided to support the corresponding beans and had been carved with human

151
and animal figures, madanikas or vyalas. The bracket figures have been
152 153 154 155
seen enployed at Pal anpet, Ghanpur, Jangaon and Mant heni in
156
sub-region A and at Tripurantakam in sub-region B

Regar di ng load distribution, an inportant factor in bui | di ng
technol ogy, the architects had been careful to design their structures to
be distributed on the tenple walls and pillars. 1In some cases, load was
laid on the door franes, which resulted in the breakage of the lintels and

157
collapse of the door frames as has been noticed at Jakaram and
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158
Chanpur . As per the load distribution calculations, the main colums at

Ramappa tenple at Palampet, with a spacing of 4.75 mtrs, carried a naxi num
load of 45 tonnes. This rested directly on floor bears wth a cross
section of 90 x 40 cm In turn, the floor beamrested on the sand filling.
It is noteworthy, that with its superinposed load, its bending stress went

upto 180 kg/sq.cm. against its usual bending stress of 110 kg/sg.cm on

159
non-uni form section of the floor slabs. This is the reason why they

have succunbed to heavy pressure and have broken. The observation of the
distribution of load on four inner colums of the tenples like the Ranmappa
tenple at Palanpet, clearly shows due to the high intensity of the |oad
transmtted, it collapsed, once it went above the usual stress pernitted.
160

Wile dismantling the tenple at N di konda, it was observed that the
total load of the inner walls of the tenple which consisted of the roof,
beans, and the self weight of the walls was concentrated over the inner
floor slabs of the garbhalava and arthamandapa. The load of the
rangamandapa was received by the four central pillars which concentrated on
the floor slabs that corresponded to the floor level of the tenple. The

load of the prastara. padavarga and adhistana was transnitted on the

161
adharasila. corresponding to the floor level of the pradaksi napatha as

noticed at Nidikonda.

The architects here provided deeper foundations to the outer wall when
compared to the inner walls of the temple. The technical aspect to note
here is that, the two vertical distributing load points transnitted the
loads directly to the sand bed, downwards as well as in the lateral

di rections.
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The inportant technical device enployed here was the balancing of
| oads by providing nmassive retaining walls. The inner retaining wall of
the adhistana acted as a curtain wall to stop the outward thrust that
emnated from the inner wall and facilitated that the load be carried
smoothly and directly to the ground. Simlarly, the outer retaining wall
or pradaksinapatha played a major role in transmtting the entire load of
the superstructure to the foundations arresting the lateral pressure from
the adharasila and the rangamandapa. The entire load of the structure was
balanced in equilibrium over the conpact sand bed and it was achieved by

their perfect method of the joinry of massive stones.

The builders were successful in the joinry technique of the massive
stone slabs [Figure 13]. Heavy and massive slabs were used in order to
mninmse the nunber of joints. The joints of the exposed faces, both
vertical and horizontal, were chiselled in such a manner that even a thin
fibre could not pass through them As nentioned earlier the joint was
cranped with iron dowels. The architectural skill and worknanship of the
architects of the period particularly in stone joinry, dressing and
construction of tenples has been el aborately described 1n the Kondaparti 102
inscription of Ganapatideva’s reign. It is nentioned that the prakara
around the trikuta tenple at Kondaparti was constructed with blocks of
stones closely fitted and uniformy chiselled and it appears to have been
hewn out of a single huge stone block. It seens that the architects

followed certain guidelines prescribed in the Silpa and Agama texts in the

joinry of beans, layers and pillar accessories.

The corner stones of each horizontal |ayer were arranged in the form
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FIGURE 13
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163
of a nandvavartha joint, i.e., the stone placed in the east was to

project towards the south and likewise. In sone cases the stones of the

horizontal layers and the accessories of the pillars, i.e.
164
phalika-padma. podika were arranged in a sukaraghrana  joint. In this

,  kudam,

case the upper stone would have a triangular bulb/projection whereas a
suitable groove would be dressed to the lower one, |like a socket and
cylinder, also called as boar-snout system The tenple varaams at
Ni di konda, the rangamandapa pillars at Palampet, Hanumakonda, Jakaram and

Ramanuj apuram were given such treatment. Sonetimes the corner beams were

165
provided with mallabandha type of joint as seen at Nidikonda, Jakaram

Katakshapur, Ghanpur and Palanpet tenples. This is also called as the
halved joint because the ends of the stones at joint were cut haif

horizontally and fixed.

166

At Nidi konda it is also observed that a few granite slabs, heavy in
size, were planted vertically at the inner corners of the layers at plinth
| evel . A trial trench below the |ower nmost layer revealed the occurrence
of a conpact sand bed mixed with stone chips to a depth of 2’-6" and
exclusively with sand to a depth of 2'-0, below which a layer nmixed wth
sand and morrum was continued in the foundation pit, revealing a well
planned practice of laying foundations known from the 10th to 14th

centuries A D.

167 168
The tenples at Mogilicherla and Somasila were constructed in
169
sandhar a type with closed oradaksindpathas and without latticed w ndows
by the side of the vertical door frames. Later, nirandhara type of

tenples were constructed during the period, having half curtain walls
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171
called the Kakshasanas or asanapattis on the adhistanas with a provision

for latticed windows on the door frames. This facilitated the reduction of
the self weight of the door franes and also allowed sufficient light into
the sanctum sanctorum  Such windows were arranged on the door franes of

the arthamandapa and ranaamandapa walls as seen at Jakaram in sub-region B

and Mantheni in sub-region A

The architects of the nedieval period exhibited their skill and
mastery in maintaining architectural refinenment, unity and compatibility in
the spatial organisation of tenples. The classical exanple of this type is
the Thousand Pillared tenple at Hanumakonda. In the distribution of the
principal architectural nenbers, viz., the tenple proper, nandi pavillion
and the mandapa. Besides these units, other structures |like Dpachanalava
the kitchen, beautifully designed well called Pushkarini. a snall
unicelled shrine and a pillared mandapa were al so judiciously distributed

around the nmain tenple.

Certain drawbacks in building technology of the period have been
observed by us. The detailed investigations conducted at different tenples
of the period in sub-region B have revealed that the architects of the
period relied on sand box method for laying the foundation. Further, the

load bearing walls and colums were directly constructed on the floor slabs

which were resting on the sand box, without taking the foundations till the
172
hard strata was net. However, taking an overall view of the various
173
technical aspects while dismantling the tenples constructed during the

11th-13th centuries A D., it needs to be concluded that the architects
possessed high standards of technical skills, in building massive and

magnificient religious edifices.
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The above discussion leads us to conclude that stone as a building
material was selected for its strength and stability right from Period |
onwards and its use was prolific during the Period Il in almost all the
sub-regions particularly in the construction of religious edifices such as

stupas. viharas and tenples, as also in their accessory units. St one

technology proved to be an inprovenent when conpared to nud and brick
technologies. It also substituted the rock-cut technology since the latter
could only be confined to hilly areas or where suitable rocks were
avail able. Foundations, basements, floorings of the early stupas. pillars,
beams and roofs of the mandapas all came to be constructed with stone.
Rubble stone was used for foundations and filling the inner core of the
stUpas as noticed at Dhulikatta in sub-region A Nagarjunakonda in sub-
region B, Thotlakonda and Bavikonda in sub-region C. Mst of the brick
stupas were encased with |inme stone panels joined closely. The stidpas at
Dhul i katt a, Nagarjunakonda, Amaravati, Chandavaram, Ghantasala, and
Nandaluru, have been built with lime stone slabs as casings to the outer
wall's, a technique enployed to arrest the entry of rain water into the

structure. Railing of the stipa at Amaravati was built with granite stone

whereas at Thotlakonda the stone was khondalite. The early Buddhi st
mandapas at Guntupalli, Chantasala, Nagarjunakonda were built with [ine
stone pillars in contrast to the local khondalite ones, as noticed at
Bavi konda and Thot!| akonda. The pillars were erected on a well laid
foundation of stones in the 'underpinning technique' and the basements were
encased with brick as seen at Chandavaram In case of the building of the
vihdras. stone was enployed for foundations below the ground Ievel,

affording structural stability, a development 1n building technology of the
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period when compared to the ones which were built directly on the ground.
The brick walls of a vihara at Nandaluru were also encased with shale
st one. Pathways were laid with dressed stones which led buttresses on
either side. The technology of building the railing consisting of upright
pillars which were connected by crosshars inserted into the nortices were

also enployed to enclose a Salvlite linga at Gudimallam, and stone was

invariably used for cult objects 1n Brahmanical tenples during Period II.

Above the sloped roof of the mandapas. a thick mxture of [line
concrete was laid to arrest the seapage. Another notable innovation was
building the double storeyed mandapas in plumb and centre line nmethod with
the help of an earthen ranp. This was initiated at Panchalingal a. Wth
this know edge, the sthapathis of the period from 9th century A D. onwards
built the stone tenples in a new and distinct style with two storeys as in

the case of all the pancharamas in Andhradesa.

It was during the Period IV that tenples were prolifically built wth
stone technology all over Andhradesa. Brick was also used to build the
sikharas above the stone structures. Mre elaborated mandapas. tenples
with twins and triple cells and even five celled ones under one comon roof

began to be built. Massive toranas. and prakaras have also been built

using heavy blocks of stone quarried nearby. An inportant feature of the
building technology consisted of sand box foundations for the stone
tenpl es. Al the sides of the sand bhox were revetted with massive stone
slabs, which served as retaining walls also called as ypapeethas that have
been found at Hanumakonda, Nidi konda, Palampet, etc. Floors were also laid
with stones. The walls had two |ayers whose hearting portion was filled

with mud mixed with stone chips. No binding material was used and grip was
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ensured on the top of each layer by providing vertical grooves so as to fit
in the stone bulbs carved on the bottom of the layer that came above the

previous one as observed at the Nidikonda tenple.

From the beginnings of Period IIl stone was used to build conpound
walI's around the brick tenples as at Gummadam. The same was enployed for
the oranalas as seen at Siddhesvaram and as a level course on the basenent
as noticed at Keesaragutta. These are significant devel opments in building
technol ogy and one can notice a slow transition frombrick to stone. From
the 7th century A D. onwards, stone was used exclusively from foundations
to the finial. First experiments in building the tenples in this way has
been observed at Alampur in sub-region A and Pondugula in sub-region B
using red sand stone and shale stone respectively. Foundations were laid
to a depth of 7.45 metres and filled with shale stone slabs alternated by
conpact earth. The depth of foundation and filling varied fromtemple to
tenple according to the load calculation of a particular portion as seen at
Alanpur and Papanasi group of tenples. Single and double course walls were
enployed. Stones in both horizontal and vertical layers were cranped with
iron dowels to keep the layer nonolithic and this was an innovation in
building technology of the period. Since the use of stone was in an
experimental stage, the sthapathis built the walls with great basal width
following the brick traditions, a feature found at Pondugula tenple.
Another point of engineering which speaks of the sound technological
know edge of the sthapathis was the balanced distribution of the load of
the superstructure, 1.e., vimana to the four central pillars arranged in
the aarbhaariha. a special feature noticed at Alanmpur and its suburbs. The

roof slabs were plain in case of Alanpur tenples for the garbhalavas

521



whereas they were corbelled at the Mukhalingam tenpl es.

In case of nost of the tenples built between 12th-13th centuries A D.,
the load bearing and receiving components were of dolerite stones. Thi s
can be seen at tenples of Ghanpur, Kusumanchi, Palampet and \Warangal . To
ensure sufficient light inside the tenples in the case of closed mandapas.
stone windows were provided to the walls and on either side of the door

frames of the arthamandapas. Perforated ijallis with gonetra and swastika

design have been found at Jakaram, Mantheni, Ramanujapuramand at a good
nunber of other tenples. The arrangerment of tiered roof slabs diagonally
for spacious spans speaks of the sound know edge in structural engineering.
Brick technology was also put to use to build the vimanas to reduce the
unwanted |oad over the roofs of the garbhaarihas. a feature that has been
noticed at Pal anpet, Pillalamarri and Chebrolu. Wter seapage was overcome
by arranging the lofty and wi der eve slabs to drain out the rain water and
the roof was laid with lime concrete. A thick concrete of 22-0 in depth
which was dismantled by us at Jakaram and Godisala tenples indicates its
prolific use. The sthapathis had enployed different joinry nethods for
joining the various architectural nenbers. Al the above achievenents are
testinonials to the technol ogical expertise of the traditional builders of
the tenples who were well-trained in tenple building activity right from
the selection of the site to the concecration of the tenple, following the

prescriptions of traditional texts and treatises on tenple building.

522



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

FOOTNOTES

K R Srinivasan, Tenples of South India. Delhi, 1972, p.14.

Percy Brown, Indian Architecture (Buddhist and H ndu Periods). vol.1,
Bonbay, 1965 (5th edn), p.8.

A.H.Longhurst, 'The Buddhist Mnunents at Guntupaalli in Krishna
District’, ARASI (Southern Circle). 1916-17, Madras, pp.30-36.

V.V.Krihsna Sastry, et al, Thotlakonda (A Buddhist site in A.P.).
Hyder abad, 1992, p.27.

ARAP. 1983-84, Pl.12.
Al, no.16, pp.68-70.

T.V.G.Sastry, Excavations gt Vaddamanu. Hyderabad, 1984, p.3.

M.H.Kuraishi, "Trial excavations at Alluru, Gummadedurru  and
Nagar j unakonda, ARASI. 1926-27, Calcutta, 1930, pp.152-156, 184-190.

Percy Brown, Op, Gt.. 1965, p.7.

D.Barret, Sculpture from Amaravati in British Miseum London, 1954,
p.35.

Percy Brown, Qp, Gt. . 1965, p.38.
IAR 1973-74, p.A4,

S.P.Qupta, The Roots of Indian Art. Delhi, 1981, p.4.

Percy Brown, Qp, dt.. 1965, p.37.
| AR 1983-84, p.7.

Percy Brown, Qp, Git.. 1965, p.37.
ARAP. 1976-77, pp.17-24.
T.V.G.Sastry, Qp, Gt.. 1984, p.4.

MW Meister (ed.), A.K.Coomara Swanv's Early |Indian Architecture.
Del hi, 1992, p.15.

Visuddhimagga. 354.
V.V.Krishna Sastry, et al., Qp, Cit.. 1992, p.47.

S.P.Qupta, Op. Cit., 1981, p.44, Fig.18,.

523



23.
24,
25.
26.
217.
28.
29.

30.
31.
32.
33.
34.

35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

46.
47.

T.V.G.Sastry, Qp.Cit.s 1984, p.4.

Debal a Mitra, Op., Cit. » 1971, p.213.

EI, vol.XXVII, p.3.

Debala Mtra, Op. Cit.. 1971, p.221.

R Subrahmanyam Obp.

Cit.. 1964, p.2s.

ARAP, 1976-77, pp.17-24.

R Subrahmanyam Salihundam: A Buddhist Site in A.P.. Hyderabad,

p.29.

H Sarkar, Op. Cit.e

1966, p.33.

ARAP. 1976-77, pp.17-24.

V. V. Krishna Sastry,

et al., oo. Git..

ARAP. 1993-94 (typed report).

N Jitendra Das, Ihe Buddhist Architecture in Andhradesa. Del hi,

P1.XXI.

H Sarkar, Qp, Gt. .

1992, p.40.

1966, p.93.

N S. Ramachandra Murthy, Op. Git., 1981

1964,

1993,

T.N.Ramachandran, 'Nagarjunakonda', MASI. no.71, Delhi, 1953, pp.4-6.

Ibid 1953, pp.4-6.

R. Subrahmanyam Obo.

Ct.. 1964, p.30.

H Sarkar, Op. Cit..
JAR, 1983-84, p.7.

1966, p.33.

V.V.Krishna Sastry, et al., Op, Cit..

Ibid, p.59.

R Subr ahmanyam Op.

I.K.Sarma, The Develooment of FEarly Saiva Art and Architecture.

Gt.. 1964, p.31.

1992, p.59.

1982, p.52.
S.P.Qupta, Op. Git..

|.K Sarma, Op. Cit..

1981, pp.44-46.

1982, p.48.

524

Del hi,



48.

49

50.

51
52
53
54

55.
56.
57

58
59.

60

61.
62

63
64.
65
66.
67

T.V.G.Sastry, Veerapuram: A Type Site for Qultural Study in Krishna
Val | ey. Hyderabad, 1984, p.42.

I.K.Sarma, Op. Cit.. 1982, p.138.

R Subrahnanyam 'Brahmanical Structures at Nagarjunakonda', |[tihas,
vol.VIII, no.1, Hyderabad, 1981, pp.13~27.

Ibid. p.16.
Ibid. 1981, pp.13-27.
Ibid. 1981, pp.13-27.

|.K Sarma, 'Brahmanical Architecture during the Satavahana Period in
Andhra', Itihas. vol.VIII, no.1, 1981, p.37.

I bid. 1981, p.38.

ARAP, 1982-83, p.24.

I.K Sarma, 'New Lihgt on Vengipura: Excavations at the Ancient
Hstorical Oty of Andhradesa’, Puratattva., no.17, Delhi, 1988
pp.15-21.

ARAP. 1971-72, p.5.

Mysel f and Sri Gadiyaram Ramakrishna Sarma of Al anpur, have opened the
plinth of a deprotected and dil api dated Chal ukyan tenple in our survey
during April-Muy, 1992 to observe its foundation below the ground
level.

V.H Joshi, 'Ancient Indian Foundation Engineering for Mnuments' in
Indian Geotechnical Conference, vol.1, Roorkee, 1985, pp.529-593,
However we have a very interesting discussion on foundations of
ancient religious buildings made by Debala Mtra in the early 1970’s,
See her 'The Relics Sagrahawa: A study of the Foundation Deposits and
the Istikanyasa’, JAHRS. vol.XXXIII, Hyderabad, 1973-74, pp.4-5.

N. C. Ghosh, JAR, 1982-83

| . K Sarnma, ‘Alamour Temples: Rare Evidences on Constructional Modes and
Concecrational Rites in A V.NMrthy and [.KSarma (eds), Si
Ramachandrika (Prof. 0.Ramachandriaya Festschrift). Delhi, 1993
pp.352-368, Fig.23 and 24

Ibid, p.356.

Ibid. pp.357-358.

B.R Prasad, Qp, ¢it., 1980, p.90.

R Subrahmanyam Op. Git.. 1981, pp.13-27.
ARAP. 1982-83, pp.24-25.



68.

69.

70.

71.

72.
73.
74.

75.
76.
77.
78.
79.
80.

81.
82.
83.

84.

This feature has been noticed by nme at the time of dismantling a twn
tenple connected by an 'L' shaped front Mandapa, datable to the 7th
century A D, The tenple was built on the left bank of the river
Tungabhadra one kilonetre away fromthe main tenples at Al anpur, See
E Sivanagi Reddy, 'A note on the dismantling of Picchukagullu group
of tenples datable to the 7th century A D. at Alampur', an unpublished
typed paper submitted for inclusion in the Annual Report of the
Deptartment of Archaeol ogy and Musuems, Hyderabad for the year, 1993-
94,

M.R.K.Sarma, Tenples of Telingana. Hyderabad, 1972, p.78;
Vijayaditya’s inscription dated 713 A'D. records the construction of a
faultless enclosure to the tenples at Alanpur by Isanacharya, a
Pontiff. See also £1, vol.XXXV, pp.121-124.

B.R.Prasad, Chalukvan Tenpl es of Andhradesa, Delhi, 1983, p.12., Idem
‘Sivanandiswara Tenpl e at Kadamarakalva', JISQA, vol.VIII, pp.27-32;

Idem 'Rastrakuta Tenple at Bhavanasi Sangam, AA, Vol.XXXIV, no.2,
pp.212-221.

B.Mastanaiah, Mukhalingam Tenpl es. Del hi, 1978, p.30.

B.R Prasad, Qp., Cit., 1983, pp.26-29.

E Sivanagi Reddy, 'Padi Satabdala Panchalingala', Andhra Bhoomi Daily
(Kurnool Suppl ement), date , vol. p.4.

Ibid, p.4.
A.Gurumurthy, The Cuddapah District Tenples. Madras, 1990. pp.15-20.

Ibid. p.21.
B.R Prasad, Op, Cit.. 1980, p.62.
N. S. Ramachandra Murthy, Personal Communi que.

B.R Prasad, 'Vengi Chalukyan Tenples, in V.V.Krishna Sastry (ed.),
Archaeol ogy of Andhra Pradesh. Hyderabad, 1987, pp.41-42,

Ibid. p.42.

Y.Gopala Reddy, The Ghanpur Group of Tenples. Hyderabad, 1985, p.s6.

E Sivanagi Reddy, and B. Subrahmanyam 'A Unique Panchakdta Tenple of
Kakatiya Period at Ramanujapuram, in S N Rao (ed.), Qultural Heritage
of the Kakativas. Warangal, 1993, pp.47-51,

E Sivanagi Reddy, 'The Malleswaram Goup of Tenples', PAPHC. 14th
Session, Warangal, 1992, p.90.

526



85.

86.
87.

88.

89.
90.
91.
92.
93.
94.
95.

96.

97.

98.
99.

100.
101.
102.
103.
104.
105.
106.

K.V.Chalam, 'The Tenples of Kusumanchi’, Itihas. vol.XI, no.1,
Hyderabad, 1983, pp.119-128.

E Sivanagi Reddy, B.Subrahmanyam op. Cit.. 1993, p.47.

G.Yazdani, Early Hstory of the Deccan. vol.1, pt.VIIl. Oxford, 1952,
pp.27-29.

S.Gopala Krishna Murthy, The Sculpture of the Kakativas. Hyderabad,
1964.

M Rama Rao, Select Kakativa Temoles. Tirupati, 1966.

M.R.K.Sarma, Qp.Cit.. Hyderabad, 1972.
K.R Srinivasan, Op., Cit.. Delhi, 1972.
B.R Prasad, Art of South India. Andhra Pradesh. Delhi, 1980.

C. Prasada Rao, TheKakatiya Sculpture. Hyderabad, 1987.

J.Ramanaiah, Tenples of South India. Delhi, 1989.

E Sivanagi Reddy and B.Subrahmanyam  ‘Kdkatiyula Kalasidhilalu-1:
Nidikonda Devalayamu (Telugu)', Aradhana. vol.32, no.9, Hyderabad,
1987.

M Pandu Ranga Rao, Geo-Technical Appraisal and Evaluation of Kakatiya
Monuments. VMrangal , 1991

E Sivanagi Reddy and B.Subrahmanyam 'Mterials and Techniques of the
Kakatiya Tenples', Paper presented at a National Seminar on At and
Architecture of the Kakatiyas. 17-19, Novenber, 1991, Tel ugu
University, Srisailam.

M Pandu Ranga Rao, Op. Git.. 1991, p.33.

S.kramrisch, The Hndu Temple. vol.1, Calcutta, Reprint, Delhi, 1976,
p.121.

Brihat Samhita. L.11, 90-92; Bhavishva Purana. Ch. CXXX, 45-46.
S.Kranrisch, Op., Cit.. 1976, p.14.

Téanasivaaurudeva Paddhati. III, Ch. XXV, 40-41.

Tantrasamucchava. pt.I. 1.59.

Kasvapa Silpa. IV.19; Tantra Samucchava. |. Ch.I, 24-81.

Ibid. Il, XII.3.

P.K Acharya, Architecture of Manas3ra. Mnasara Series, vol.Iv, (2nd
Edi tion), Delhi, 1980,, pp.109-121.

527



107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

Bruno Dagens, Mavamata. Premer Partie, Pondicherry, 1970, Chapter
Xl

See Raghunatha Bhattaraya, (ed.), Marichi Samhita. Madras, 1927,

Chapt er 6. (Jalantam &ilamtam va  khanitva. Salvapdhva.
valukabhiraplirya, Hastipadena ghattam kritvam) and also the details of

the foundations are also dealt in isana Sivaaurudeva Paddhati as
foll ows:

"The depth of the foundation pit should be equal to the height of a
man standing with raised hands,or should be dug to the rock-bottom or
the water level according to the geo-physical conditions of the site,
After the pit is dug, it should be filled with pure earth, 8" high; on
this layer another one is placed of one cubic height which is conposed
of layers of strong stones each enbedded in wet earth and separated
one from the other by sand and earth; it is moistened with water,
trodden by el ephants and levelled wth heavy wooden stanpers. Then the
tenple plinth is started".

E. Sivanagi Reddy and B.Subrahmanyam 'Kakatiyula Kalasidhilalu-3:
Jakaram Sivalayamu (Tel ugu)', Aradhana. vol.36, no.6, June 1991.

E Sivanagi Reddy and B.Subrahmanyam, 'Kakatiyula Kalasidhilalu-2:
Pafichakutdlayamu, Ramanujapuram’, Aradhana. vol.36, no.1, January,
1991.

Cerald Colas, 'Some Remarks about the Construction of the Tenple
according to Ma rich i samhita’, SVUQJ, vol .XXI-XXII, Jan-Dec, 1978-79,
Pt.1-4, pp.43-50.

K V. Soundara Rajan, 'Tanil Tenple Architecture and Art', Mar g.
vol.XXXIII, no.2, 1990, p.16.

Andreas Volwashen, Living Architecture-India. Calcutta, 1969, p.181.

Ibid. p.180.
Ibid, p. 181,
Kirit Mankodi, 'Scholar Enperor and a Funerary Tenple, Heventh
Century Bhojpuri’, in Vidya Dehejia (ed.), Roval Patrons and Qeat

Tenple Art (Marg), Bonbay, 1988, pp.101-112,
A.Boner, et al, New Liaht on Sun Tenple at Konark. Del hi, 1972, p.83.

I have dismantled this Kakatiya Tenple during 1983-84 because of its
di | api dated condition.

M Pandu Ranga Rao, Op. Cit. 1991, p.124.
E Sivanagi Reddy and B. Subrahnmanyam Op. Cit,. 1991, p.17.
M Pandu Ranga Rao, Qp, CGt. 1991, p.102.

P.K Acharya, Op. Gt.. 1980, p.181,

528



123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

M.R.K.Sarma, Op. At.. 1972, p.196.
J.Ramanaiah, Op, Cit,. 1989, p.120.
Ibid. p.108 & 125.

P.O.Sompura, ‘The Vastuvidya of Viswakarma’', in Pramod Chandra (ed.),
The Studies in Indian Tenpl e Architecture. Varanasi, 1975, pp.47-56.

B.R Prasad, Op. Qt.. 1980, p.182.

M Rama Rao, Select Andhra Tenpl es. Hyderabad, 1970; Op. Ct.. 1966,
P1.XXXVIII.

B.RPrasad, QOp., Gt.. 1980, p.182, and also in MRana Rao, Op. Gt.,
1966, p.XL.

V.Dehejia, Qp, Gt.. 1978, p.63.

E S vanagi Reddy and B. Subrahmanyam in Aradhana. vol.36, no.6, June,
1991, p.

E S vanagi Reddy and B.Subrahnanyam in Aradhana. vol.36, no.1,
January, 1991, p.

MR K Sarma, Op. Gt. . 1972, p.120.
J. Ramanai ah, Qp, Gt.. 1989, pp.108-116.
Y. Gopal a Reddy, QOp. Ot. . 1985, p.6.

S.K.Maity, Masterpieces of Hovasala Sculpture. p.8.

E S vanagi Reddy and B. Subrahmanyam "Okanati AgasthesKarame Neti
Malleswaram’, Eenadu (Mahboobnagar District Special). 23rd March,
1991. p.4.

Personal Conmmunique with G Venkata Ratnam  Epigraphy Assistant,
Departnent of Archaeol ogy and Miseuns, Hyderabad.

P.Brahmachary, ‘Srirajeswaralayam- Bandarameswarapalli’, Saptaqiri.
vol .21, no.7, 1990, p.11.

J. Ramanai ah, @p. Gt.. 1989, p.141.

Per sonal Communique with NRana Krishna Rao, Asst.Director,
Archaeol ogi cal and Museuns Department, Warangal .

B.R Prasad, Op. Ot.. 1980, p.144, P1.44,

Personal Conmuni que with Dasarath Reddy, President, Youth Association
of the Vill age.

S.Gopalakrishna Murthy, Op. Cit.. 1964, p.30.

529



145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

Ibid. 1964, p.30.
J.Ramanaiah, Qp, Ot. 1989, p.143, P1.45,
S.Gopalakrishna Murthy, Qp, Gt.. 1964, p.30.

E Sivanagi Reddy and B.Subrahmanyam in Aradhana. vol.36, no.1,
January, 1991.

P.Brahmachary, Qp, Gt. . 1990, p.

Hyder abad Archaeol ogi cal Series. no.13, pp.16, ff. V.42.

Christopher Tadgel, Ihe Hstory of Architecture in India. Delhi, 1990,
p.138,

Y.Gpala Reddy, 'Salient Features of the Kakatiyan Style of
Architecture', in V.V.Krishna Sastry, (ed.), Qp. dt.. 1987, p.45.

Y. Gopal a Reddy, ' Ghanpur Group of Tenples', JAHRS. vol.XXIX, pp. 27-29.
J. Ramanai ah, Qp. Ct., 1989, p.120, P1s.99 & 100.

Ibid. P1.104.

Y. Gopal a Reddy, ' Madani kas of Palampet’, JOI, vol.XXI1I, no.3, March
1974, pp.219-230.

E S vanagi Reddy and B. Subrahnmanyam in Aradhana. vol.36, no.6, June,
1991.

Y. Gopal a Reddy, Op, Gt. . JAHRS. vol.XXIX, pp.27-29
M Pandu Ranga Rao, Op. Gt.. 1991, Appendix, 5.8.1, pp.119-122.

The Tenple at N dikonda in Jangaon Taluk of Wrangal D strict was
dismantled in 1983, under ny supervision, It was thoroghly docurented
fromthe roof to the plinth |evel.

E S vanagi Reddy and B. Subrahnmanyam Op. Gt. . 1991, p. 15.

P.V.P.Sastry, Qp. Cit.. 1978, p.300 (Prakardiavati Trikutamabhitastat
tena Nirmapitah Suslistaih Kramasirshakairupachito NT16palaih kalpitah
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Musuems, Hyderabad, during the years 1983, 1989 and 1990.
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CHAPTER VI THE HUMAN FACADE

The monumentality of structures has so overawed us that scholars often
forget to discuss the people who worked in various capacities to make the
buildings. In our view they are integeral to understanding the form
particular buildings take and therefore, are essentially reflected in the
facade of the building. At several levels the human mind and |abour is
indi spensable for construction work to be launched and successfully

conpleted. Some works dealing with artists and art activity are available
1
for India as a whole examning the role played by various categories  of

skilled and unskilled |abourers and their efforts in the planning and
construction of buildings. At the regional level, for Andhradesa in
particular, no conprehensive study has been taken up throwing light on the
human hand and the creative spirit behind the construction of nmonunenta

bui | di ngs. It is inplicit that without the technical skills of craftsmen
and |abourers even sinple monuments cannot be built. This neglect in
existing historiography can partly be explained by the fact that in the
Indian context the buildings rarely carry information or names of their
bui | ders. Therefore, our present task in this chapter is to cull data from
various literary and inscriptional sources, often fragmentary in nature, to

reflect on this aspect of building technology as well.

It can be suggested that right from protohistoric times some
specialised social groups have been involved in construction work. From

the early historic period, texts informus, that they were known as Silpins

who played an inportant role in different kinds of building activity. e

have used some inscriptional evidence to substantiate the literary evidence

532



of the period wunder study to wite about the people behind building

construction in early Andhradesa

In Andhradesa evidence of the earliest stone cutting and carving
activity began during the late protohistoric times as reflected in the
statue nmenhirs and anthroponorphic figures of the megalithic period. The
statue manhirs2 were carved representing male and female figures and were
erected in front of the dolmens as noticed prolifically in the Warangal and
Khanmam districts of the present day state of Andhra  Pradesh
Ant hr oponor phi ¢ figures3 were with round heads and shoul ders carved outward
as found in the Chittoor and Ananthapur districts of Andhra Pradesh.4
These early pieces of evidence prove beyond doubt the activities of
sculpting figures, out of hard stone began during the late phase of the
protohistoric times in Andhradesa. On the other hand, at an all India

level, we have literary references to the term Silpin or craftsmn

mentioned in the vVedas. datable to around 1000 B. C The earliest
5 6

reference to the word silpa also occurs in the Samhitas and Brahmanas.

The term Silpa in these early contexts has a wide connotation and includes
various crafts, skills and occupations. There are references in the Vedas
to taksaka for carver, rathakara for chariot maker, and karmara for
bl acksmith. It has been pointed out that when stone came into use the

taksakas of Vedic times transformed and devel oped their techniques which
8
hel ped in the growth of this activity

The Buddhist texts also enunerate various professions. The Maiiima
9 10 1 12

Nikava. the Digha Nikava. the Mahavastu and the Milindapanho have
long lists of occupations which indicate organisation of craftman’s guilds
The Arthasastra on the other hand, elaborates these details and gives
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useful information regarding the various types of artisans engaged in

building activity during the Mauryan period. Vardhaki to mean a "Chief

13
Architect" is nentioned for the first time in the Arthasastra, For

Andhradesa the earliest evidence for craftsmen is found in the epigraphs of

the Satavahana period which have expressions like Silakarmanta or
14

Sailakarma indicating that these terms come to denote the activity
commonly known as 'stone work'. Later with specialisation, the sculptors
came to be described by such words as rupakara. sai lavadhaki. &vesanin

15
and rupadaksa.

Among the artists and artisans of authority, navakarmikas16 and
17 18

avesanin  figure prominently. The Cullavaaaa specifies rules regarding
the eligibility of monks in supervising the building work. It is
significant that even in a religious order like the sangha. acquiring of
technical skills for construction work was considered inportant and
rel evant. On the basis of skill and proficiency the technicians were
selected by a group of elder nonks from anmong the nonks located aat
paarticular viharas. Most of the nonks thus selected had probably been

artists or skilled workers before they took to being nonks. Repairs of a

building or construction of a new vihdra or residential building was

called navakamma. The Buddhist sangha used to select a nonk proficient in

building activity to look after the navakamm and he was called a

19
navakarmika. The Milindapanha specifically whpfers to a 'city architect
who laid out and raised a city. The Mahavamsa refers to an Lttakavadhaki

21
or a brick mason. The Mahavastu refers to various classes of artists and

their fields of specialisation and in this text the sthapathi and sutrakara

are nentioned as architects



In the context of our study though there are no early literary
indicators, copious references to siloins are found nentioned in the
earliest inscriptions of Xndhradesa. These echo the information discussed
above from early literature given the large nunber of buildings wth
Buddhi st affiliation discussed in the foregoing chapters. These references
to skilled workmen are significant as they indicate that a high degree of
specialisation was in vogue during the early historic period.

22

Stone workers were called silavaddhakis in the Nagarjunakonda
inscriptions. The Jaggayyapeta inscription mentions an avesanin. the
foreman anpbng the artisans who was associated with the making of five
gzgﬁgzg pillars on the eastern gate of the Maha Chaitva at Velagiri. An
inscription fromthe GCodavari district datable to the 6th century A D.
records the grant of the village of Kattacheruvu by Prithvimula to his son
Harivarma, who in turn, granted the same to a superintendent of renovations

(cf.Navakarmavyapara=adhikrta) living in the Mahavihdra built by the king

on the top of the hill in Gunapasapura

A label inscription in 4th-5th century A D. characters reading
Tuluchuvanru. meaning rock carvers, scoopers, engravers or quarrymen has
came to light from Keesaragutta near Hyderabad. Certain silpins had
place names prefixed to their names denoting the proper place they hailed
from One such exanmple is Kuravadi Acharlu whose name we came across in
the fol | owing Egscription. On the pillars, in the verandah of the caves at

Bhairavakonda, it is nmentioned that the cave tenmples were excavated by

siipins called Sri Velugunta Acharlu and Kuravadi Acharlu respectively. On

palaeographic grounds these inscriptions have been dated to the 6th-7th
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centuries A D.

It is the Chalukyan architects who, for the first time, experinented
with structural temples in Andhradesa. Fromthe seventh century AD.
onwards, we have nunerous inscriptional references to the building of
tenples and to their donors and architects. A record dated to 713 AD.

found engraved on the fort wall built on the left bank of the river
27
Tungabhadra at Alanpur  during the regnal period of king Vijayaditya,

reports the construction of the above enclosure wall, prakara by

Isanasivacharya, probably a si Ypi. Sonme inscriptions throw more light on

how $ilpins were socially and econonically organised. Architects seem to
have had their professional or caste guilds. Inscriptions fromthe Palnadu
area of Guntur district inform us about a famous family of architects who
built some tenples in the area. They were first mentioned in an
inscription fromAingaripalem, witten in Telugu-Kannada characters of the

7th century AD. It states that the tenple Jalapesa was built by one
28 29
Kalgarabharanacharya. In the Madugula village near Ai ngari pal em

another inscription datable to the sane period states that the architect

was known as the pancharathapriva.

Interestingly, a nunber of Iabel inscriptions reading Sri
Utpattipiduau in Telugu-Kannada characters datable between the 6th to the
10th century A D.  have come to light from various places in early
Andhr adesa. These labels are found engraved in caves, on architectural
menbers of the structural tenples and on the boulders in the wvicinity of
tenpl es. Thus they have been noticed in the caves of Akkanna Madanna at

30 31
Vi j ayawada, ina Siva tenple at Satyavolu, on the right door jamb of a
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small shrine in the Nageswara tenple at Prathakota,32 on a boulder in the
fields near the village Satanikota,33 on the outer wall of the Rama shrine
at Mahanandi, on a pillar in the Jogulamba tenple at Alarrpur,34 on a
dwaiasthambha of the Chennakesava tenple at Undrukonda,35 and very
recently, the label was discovered fromthe caves of Regonda in Wranga

district.36 O these labels, those fromVijayawada, Satyavolu, Prathakota

Undrukonda and Regonda areas were associated with a Yine drawing of an
instrument [Figure 14]. The tip of the instrument was conical in
projection and this was placed on a small disc. The small disc in turn

was soldered to a big disc and the latter was depicted with a battle axe in
its bulge. The disc was fixed to a metallic rod, which in turn had a line
of sketches in the center and at the end. The rod had a handle fixed for
the fist to operate the instrument on rock or stone. This comon |abel

literally means Pidugu, i.e., the thunderbolt, for creation or Upatti
caused by sri. an honorific of the head of the artisans. The purport here
could be that this is the creation of the office of the artisans or
scul ptors. The representation of the object or instrument was sinmilar in

most  cases and hints at the fact that it was used for scooping the blocks

of stones out of the hillock for the excavation of caves at Vijayawada or

chiselling pillars, beans and door frames in the case of the tenples

37
mentioned above. The inscription from Satanikota hints at the probable

use of red sand stone out of the rocksheet in the fields for the
38

construction of inportant religious establishments nearby. The [abel is

also inscribed at Alanmpur suggesting that the Alanpur tenples were built

out of this rock as the local tradition holds

In our epigraphical survey we noticed for the first time a term

namely, Saraswatigana. This probably alludes to another guild or group of
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FIGURE 14

1. Vijayawada, Inscription on the 2. Sattevolu, Giddalur Talug,
floor of Akkanna-Madanna caves; Siva Temple Inscription;

Linear drawing of an instrument found along with the label
'Sri Utpattipidugu’

(Reproduced from N.Mukunda Rao, 'Sri Utpattipidugu' in
C.Margabandhu et al (eds.), Indian Archaeological Heritage
(KV. Soundara Rajan Felicitation Volume), Vol.l, pt.l, Delhi,
1990. PI.38.1))

538



architects/sculptors and was noticed in an epigraph inscribed on a pillar
in the wsg of the Chalukya Bhimavaramtenple in the East GCodavari
district. In this eulogical inscription, datable to 1097 A D., it is
mentioned that Si Vpi Viddhachari and his brother Mllachari were bees at

the feet of the saraswatTaana (cf.SaraswatTaana padapafikaja bhramara) along

with other titles such as Bi rudamani darpana. Birudamani Nirghata and

Saraswatiaana mandraniana. i.e., pleaser of the hearts of Saraswat Tgana.

40
This is an unique inscription that mentions the guild of sculptors

called Saraswatiaana. Many scholars have researched on the guilds of
Andhradesa but their works do not nention this particular guild. A simlar
reference is however, noticed fromthe contiguous region of Karnataka. The

late Chalukya and Hoyasala records mention the term SaraswatTganadasa

41
meaning as a guild of the servants of Goddess Saraswati. Settar in this
case opines that the Saraswatiganaddsa seems to have confined their
42
activity to the later Chalukyan area. The Bhi mavaram inscription

tallies wth the description of a Posavur inscription which mentions that
Padmoja, a Chalukyan artist, speaks of hinmself as a bee at the lotus feet

of the Saraswat Tgana (cf.Saraswatiaana padapankaia bhramara). Further, the

honorific titles of Viddachari and Mallachari nentioned above and the
suffix achari to their names also leads us to conclude that Bhimavaram had
an office of artists of high order particularly experts in tenple building

activity in nedieval Andhradesa.

Later nedieval inscriptions of Andhradesa also provide information on

43
the guilds of architects and sculptors often called Parchanamvaru. This
term clearly stands for the artisan groups of braziers, blacksmths,

carpenters, goldsniths and stone carvers whose origin has been traced to
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the legendary Viswakarma. |n Karnataka these five artisans were known as
44, 45 46 47
Panchala I'nscriptions from Bhi mavaram Panchadharla, Simhachalam,
48 49
Sri kakul am and Amaravati refer to them variously as Panchahananmvaru or

Panchanamvaru. Pafichali. Panchanu and Panchadi. The Amaravati inscription

informs us that the sculptors community had its own assenbly with Pendota
as their head-quarters near I:haranikota.50 The Bhi mavaram inscription
mentions one Kase Surachari who belonged to the Panchanamvaru which was
probably a gquild of artisans of five different groups in which the
sculptors and architects were also a part. A record from Nagul apadu dated

to 1303 A D nentions that the pahchanamvaru took part in village
_ 51
administration along with 18 samavas

52
An inscription dated to 1261 A D. from Tripurantakam mentions that

Visveswara Siva established the tenple of Visveswara, a Sanskrit college, a
matha. a choultry, a mternity and general hospital and the persons
responsible for the construction of the above structures were called the
Sthapatis who were well-versed in the five types of professions, viz., the
stone cutters, the carpenters, the braziers, smths and potters (cf.Suvarna

tambra pashana karunapita silpinah).

The aspects of understanding aesthetics, form environment and design
of both religious and secular buildings was an essential part of training
of architects in ancient India. The foregoing study also reveals that the

$ilpins well versed in the subtlties of the religious philosophy and

rendered into the buildings the inplications of the cosnic life. The early
$ilpins were creative and the skillful bearers of a deep religious
experience and realization, which enabled themto translate the reality

behind the appearance into form In this sense they had to be
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philosophers, ritual practitioners and artists all put together in one
per son. Unlike a nodern architect who is a nere executant, the ancient
sthapati was not solely a designer, but both designer and executant. The
stapati was not just an architect, he had to be know edgeable in other arts
and crafts. Oten, he was also a painter, metalsmith, an ivory carver, a
sculptor, a jeweller or a scribe. |In other words, they had to have the
sensi bility of understanding technical aspects of other crafts. They were
also involved in deciding the selection of the site and naterials to be
used for the buildings constructed by them In this context their
knowl edge of the natural sciences and nathenatical sciences had to be

sound. There was thus a total concept of know edge that had to be acquired

53
by the trained architects. Ramraz who was the first scholar to research

on indigenous traditional Silpa texts wites: "our architecture, sculpture

and painting have been for ages confined to a class of people known as
Silpins who were not mere builders of different structures but they were

scientists and technol ogists of exceptional w sdomand talents".

Ancient tradition holds the followi ng nythical geneology of the
§11pins. In the Mahabharata, Viswakarma, the son of Prabhasa, is described

as Silpa Prajapati. neaning the forenost among the artists (cf. Visvakarma
54 55

mahdbhaaga jaine Silpapraiapatih). According to the Manasara. their

origin was "fromthe four faces of Brahma, the creator of the universe,

originated in sequential order, the heavenly architect Ms'wakarma, Mava.

Tvashtr and Manu. Their four sons in turn were called the sthapati.

sutraarahi. vardhaki and takshaka". Viswakarna is said to be the engi neer
56

of the gods, amaravardhaki. It is also said that Viswakarma wote a

treatise on art and architectuFe called Viswakarmaprakasa. He was, over a
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period of tine, deified and even today 1s being worshipped by artisan
communities in nost parts of India. > This tradition was well-known in
early regarding the origin, the Macherla58 epi graph dated to 1111 A D,
mentions that Viswakarma, the son of Brahma, was the progenitor of the
architects. The ancient texts on architecture substantially discuss the
conceptual background, ethos and values of the architects and how each of
them was to try and establish a relationship between the metaphysical
aspects and material forns in the different structures to be built by them

According to Ganapati Sthapati architects had to communicate their val ues

through a considered organisation of the various spaces thus making vastu

59
and vast u.

Vastuvidya. while enunerating the qualification and know edge of the
sthapati. explains that he nust be proficient in all sciences. He was to
be a mathematician, historian, geologist, geographer and above all, was
to possess a sound know edge in the science of architecture. |In order to
sel ect suitable wood, he was also to know botany. For testing of building
materials and for conbination of paints he was required to have an
aquai ntance with chemstry and allied sciences. Simlarly, a know edge of
the clinmate and weather of the locality where a house, tenple or any other
structure was to be built was essential. In addition to these, he was to

be intuitive and have foresight to calculate and decode everything very

60
qui ckly. In one instance it is described that Chitnaka, the fanous
scul ptor of Chandella Kingdom was master of the entire range of $ilpa
61
literature (cf. Sakalasilpa Vidvaku$alas Chitnakas tasyovam). Ravi, the

architect of the early Chola tenple at Tiruvothyur, was proficient in the
62
theory and practice of several texts on architecture and art.
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V& have no clear reference to the wages or salaries paid to the si 1pis

or sthapathis. However, we have a small piece of information regarding the

payment of silpins was made in cash (cf. dravvoparanam Kinchit Sarvada
63
sarvasilpinam) . Like other services in the nedieval society of the tines,

ina mjority of instances they were remunerated in land or kind. I nfact,
there are instances to indicate that the $ilpins were given maintenance
grants 1like other professional groups, nanely the dance masters, singers
and others. The payment depended upon the personal resources of the patron
and the size of the project undertaken by the $ilpins. No doubt, the
payments excluded the cost of the building material which was supplied by
the donors or patrons. W have many references to gifts and grants of
lands to the tenple builders and scul ptors. At tines they were given a

high position even in the royal service. The sculptors and architects were

64
al so honoured by royalty. In the Ramayana it is nentioned that the court

of Rama was adorned with intellectuals in philosophy, interpreters of law,
scul ptors, architects and painters. Bana describes in the Harshacharita.
that Prabhakara Vardhana honoured the Suthradharis by offering garlands,

apparels and sandal smear before he set themon the beautifying of the

65
royal palaces on the eve of the marriage of Rajyasn. Dhanapala in

Tilakamaniari says that honouring of sculptors and painters was part of the
66
ritual before commencenent of their works. Silparatna a late silpa text,

reiterates that the honouring of the proficient in the different art like
67
architecture, sculpture, painting, netal and wood work was inportant.

(cf. tasmad esha sada pUiva sthapatvadichatustavah).

In the data from Andhradesa we have considerable information on the

aspects of their renuneration. An inscription dated to 1104 A D. records
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the gifts of 7land to the mason, Kase Moju who built the tenple of
Swayanbhudeva at Valiveru68 with the mason also undertaking to attend to
the repairs of the tenple fromtine to tinme. Another record dated to

A D from Macherla69 mentions sone gifts of lands at Kambampadu made by
several people to the architect entitled $i Ipikacharva Tippoju who
constructed the Aditya tenple at Macherla. The Kopparam inscription dated
to 1115 A D of Kannarachodadeva, the ninister of Mra, nade gifts to

$ilpis, Eriyachari, Maracharya, Prdlacharya and Kondacharya for excavation
70

and construction of the tanks and tenples at the said village. An
71
inscription dated to 1144 A D. from Parada in Nalgonda district, records

that some land was gifted to silpins Betoju and Neriyamoju who constructed
the local tenples and tanks under the supervision of Mihesvara Surebhatlu.
The Quntur inscription of the 1158 A D states that a certain Pangyaraju

built the Agasthyesvara tenple at Guntur along with a mandapa. parivara

shrines, prakaram and gqooura under the supervision of a certain
72
Ssilpikacharva.

73
The Mal kapuram inscription dated to the 12th century A D. infornms us

that si_ 1 pi acharyas. Guqqdju, akkasal a Bayyoju, kase An6ju, Annapdju and

Ponnoju were gifted with some lands for construction of the Visvanatha
74
tenple at Mal kapuram In the Ganapavaram inscription dated to the regna

period of Kulothunga Rajendrachola, the villagers granted a piece of land

to the tenple builder akkasala kKamoju, son of Kapoju. An inscription from
75
Jalalpuam dated to 1202 A D. registers a gift of one marturu of land to
76
sutradhari Kase Malloju. Sutradhari Bomalaya is nentioned as one of the

permanent staff menbers of a tenple at Mikkamala in GQuntur district in an
77
inscription dated to 1208 A.D. The Durgi inscription of Namadeva

Panditha, dated to 1251 A D. records that the $ilpoi Kagoju responsible
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for the construction of the Vankesvara tenple along wth subsidary shrines,
was gifted with some lands at the time of the concecration of the inage
Vankesvara at Dugyapattana. The Yadavalli " inscription dated to 1257 A D.
records land gifts to the kase people, viz., Gangoju and Anaméju for the
construction of mukhamandapa of the Swayanbhu tenple of the village. The
Mé\‘l]::wolu79 inscription dated to 1280 A D. records that Chamaya Nayaka, the
bodyguard of Prataparudradevaraya made gifts to kase Padoju and Nagoju for
constructing the Samiswara tenple and carving of st one pillars
respectivel y. W have also infornation that the artisan comunity, i.e.,

the Panchanamvaru had to pay a tax called Panchali which was levied by

the state authorities.

The above information |eads us to conclude that in nost cases donors
had gifted only lands to the artisans. The donors were wealthy
individuals, the community as a whole, nobles, ministers and people of the

royal fanmily. The donee artisans belonged to different categories |ocated

in hierarchy i.e., kase. ordinary. stone cutters, gilpins. scul ptors,
sutradharis. supevisors or $§ilpikacharyas., the chief architects engaged in
various stages of tenple building activity. The artisans of distinction
and high order were paid nore than these in the supervisory category who
were inturn, paid nmore when conpared to ordinary stone cutters. In case
of payment, it appears that the individual donors met the expenditure from
thier own resources, whereas, there are also instances that funds were
collected by soliciting contributors fromthe entire village for conpleting

certain projects.

Regarding the training of the §ilpins, they seem to have received

548



their education fromtheir famly menbers by oral transmssion of the texts
or, fromthe teachers of their comunity in silpasalas. at their houses or,
in places situated elsewhere. Mst of the sthapathis of the present
generation have also received their training fromtheir parents and elders
of their famly at their own houses. The son begins to help his father as
soon as he can and in the process he learns the art or craft. The
know edge of the father is thus to be transmtted to the son. The son then

leaves his father for a few years for apprenticeship under sone expert

81
sthapati to learn nore.

82
W have sone literary references to the existence of silpasalas.
83
The Brahnmavaivarta Purana nentions a silpaarha and the commentory of
84

Kulluka on Manu describes a silpageha. The Kamasutra has the information
that persons of taste who practice m in their houses, used to have such
wor kshops. Silpadala also finds nention in the Mavamata. Sone silpins
appear to have been trained in many branches of this profession. They
could for instance, engrave inscriptions, sculpt idols, nake jewellery and
construct tenples and mandapas. For exanple, akkasala. Kamoju son of

Kapoju was a jeweller by profession and caste but he had also built a
86

tenple at Ganapeswaram. Regarding the qualifications and expertise of
silpis it is nentioned in a Macherla epi graph87 dated to 1111 A D., that
the acharvas of the famly of $ilpikdchdrva Ti ppoj u were experts in cutting
lingas. in preparing images, in buildings mansions, in grasping geonetry
and in using all kinds of inplements. The same epigraph further records
that Tippoju was a great expert in experinmenting in new devices of tenple
bui | di ng. G her nenbers of his famly, Banachari, Nagachari, Potana were

also experts in building four types of prasadas. Anot her  set of

sutradharis nentioned in this record are Hal apoju, Bikkoju, Navoju and
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T1pp5j u who  were experts in sel ecting suitable sites

(cf.vdsthukshetravidah) for construction of tenples. A record from Avanasi

in Tamlnadu mentions that the architects carried out ten types of duties

88
(cf.dasa-kriya).

The literary texts also describe the all enconpassing nature of

silpins training. According to the Manasara. the Sthapathi must be well-
89 90

versed in all sciences. The vasthuvidva. a 12th century A D &ilpa

text enunmerates that the sthapathi nust know mathematics, history, drawing,
painting, geography and should posses deep know edge in the science of
architecture.  The texts at the sane time also gives us the various
specialisations of craftsmen. The sutraarahi according to Manasara shoul d

posses general knowedge in all sciences and he nust be an expert in

91 92
measuring accurately. The vardhaki ~ was supposed to have the expert
know edge in practical sciences with specialisation in painting. The
93 94
takshaka was to be an expert in wood carving. The sane text also says

that all the artisans should work within the framework of textual tradition

pertaining to architechture (cf.Kurvanti sastradesena vastu vastu

pravatnatah) and the sthapathi is said to direct and guide the remaining

three catagories (TribhvGaururitismrtah) of artisans mentioned above.

That these literary traditions were practised is known to us from sone
epigraphical references. In one of the labels, there is nention of the
office of the sculptor. This is reported fromthe tenple Mhanandi in
Kurnool district, datable to 7th-8th centuries A D.  The inscription
informs us that pPrithivibhima was enployed in the service of Kamiya who was

head of the office of the sculptors éu Utpattipidugu, The Satanikota

SA7



inscription refers to the architect Arjunan, with the title Lokast labhima.

a follower of Milleswara kalamukha sect who was 1n the service of the office
95
of &i Utpattipidugu

The nmasons and sthapathis used inplenments such as scale, string or
rod, hammers and chisels. The scale was an instrunent used to neasure and
played a vital role in building technology. The traditional architect had

their own systemof scales such as talam. vitasti., kishku. hastam., danda

and raiiu which were all used for specific purposes. These neasures were
derived fromthe snaller angula. that is, inch which inturn, had its origin
formthe paramanu. the atom The ancient saints are said to have converted
this atom which synbolised the subtle formof tinme and space which was

called akasa.

The raiiu. rope or string was first used in nmaking the sulva altars of

Vedic origin. Later on, according to Debiprasad Chattopadyaya, the rajiu

mght have been used by the architects for making the ground plans of the
early brick structures. This raiiu was also called as sutra and was

appropriately linked to Brahma sutra by the silpins. A Vardhaki kasta
96
i.e., neasuring rod or danda is also nentioned in the texts as a tool

that was commonly used by the architects [Figure 15].

Besi des the above, the sthapathis tools and inplenents consisted of a
| arge nunber of chisels and hanmers of varied sizes depending on the work.
To renove the unwanted stone to nmake a required block or scul pture, they

used five kinds of chisels nanely, vettapppu thievu. arappasam. palmunai

and vettirimbu. Vettappu was a heavy chisel used only to remove chunks of

a stone slab. Thievu chisels were sharp and had poi nted working edge and
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FIGURE 15

(@ An Architect with a measuring rod and a set-square
depicted on a Palm-leaf Manuscript.

(Reproduced from A.Valwashen, Living Architecture-India,
Calcutta, 1969, p.54)
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ONE El GHTH OF THE ACTUAL SIZE OF KISHKU HASTAM

(b) A Scale according to Manangula,

(Reproduced from V.Ganapati Sthapati, The scale. Madras, 1993, p-10)



were wused for fine chiseling. Arappasam was another type of chisel wth
flat and sharp working edge used for chiseling the uneven surface of
stones. Palumunai type of chisels had flat bottomwi th many chisel points
used for chiseling even surfaces of the stone. Over a flat rectangular or
square working surrface, several diagnol grooves were cut, yeilding several
sharp edges or points, each one corresponding to the sharp, pointed end of
the chisel. Depending upon the closeness of the grooves across the working
surface of the chisel the Palamunas were called by different names such as

Perumuna. Serumuna. Perum sannam Sannam and Ravasannam. The Perumuna was

the first and contained only a few grooves used for the first line of
dr essi ng. The others contained nore grooves than the perumuna and were
used for snooth furnishing of tenple vargams and for icons as well. The
last one was a heavy chisel with flat sharp edge called vyettrimbu, which
was used in the cutting of the grooves in the palmuna. This clearly
indicates that the working craftsnen were known by the tools and

instruments they used indicating a high level of specialization.

As understood fromthe inscriptions, sone of the silpis were prefixed

by the term kase. meaning the stone cutter who are considered the I|owest
in the rank of workers. In terms of hierarchy, Kasacharya was the head of
stone cutters or quarrymen. Qher groups placed in a hierarchy were si 1pi.
the stone cutter or carver, Silpikacharva head of the stone carvers and
Sutradhari  the supervisor of building works with a neasuring string sutra
in his hand. The sthapathi was the chief supervisor of and naster
architect. Wsual Iy, the names of the craftsnen were prefixed by silpi or

sutrardhari and at tines, suffixed by Oju. A fragnentary inscription in

97
the 9th century A D characters from Sanganeswaram nentions the nane of a
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si 1pi as Ydqaju Kasvdchdrva. the suffix Ka§vachdrya neaning the head of

the kase comunity is noteworthy. K3ses. the stone workers were also
ment i oned in an inscription issued in the 13th regnal year of

98 99
Vi shnuvar dhana Maharaj a from Chal ukya Bhi mavaram A certain Kasachari

by nane ‘Mummadi Linga Bathudu' was nentioned to have carved a Vai shnava

idol at Ganapesvaram in Krishna district.

From literary texts we get a clearer idea about the hierarchy of
100
artisan groups. Thus, one of early references in the Manusamhita fixes

up a hierarchy of artists of the building activity and nentions sthapati.

nmast er architect, sutragrahi. surveyor-designer, taksaka. scul ptor,
101

carpenter. The Manasara nentions architects as, Sthapati. Sutragrahi,

Vardhaki and taksaka. The same work accords to the Sthapati a rank of

"the Director General' and 'consulting architect' and Sutragrahi. a status
102
of ‘'supervisor' over Vardhki and Taksaka. The Samaranaana Sutradhara of

Bhoj adeva describes the gqualifications of a $ilpi. sthapati sutraarahi.

t aksaka and vardhaki.

W next turn to discuss the status of these artisans in early
Andhradea. The word status signifies the regard accorded to artisans in a
society as the basis of the inportance attrirbuted to the part played and

the recognition of the position with reference to the incone they enjoyed.

The low status assigned to the artisans by Manu seem to have
considerably altered by about the 8th century A D. Architects, not only
needed to sculpt, build tenples, but were also responsible to begin the
layout of new townships. In the planning of a city or a village the silpi

was to take a comprehensie view of the whole, lay out the streets, the
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plots for construction of dwelling places, water reservoirs and defence
bui | di ngs. He always assigned the first and forenost place to the tenple

for the tenple was considered the centre of the social unit as life is to

104
the body that it contains. The inscription from Tellapur records the

laying foundation of the township of Telunaanapura together with wells, and

mango groves by the architects namely, Pochoju, Ma116ju and ot hers.
105

Silparatna. a medeival treatise on achitecture enurmerates that in

constructing vimanas. adpburas. choultries, houses and digging wells and

tenple tanks, people of Viswakarmakul a should be enployed and people of
ot her communities should not be enployed for above works because

Viswakarmas were experts in building technol ogy.

Some of the Silpins seemto have won the favour of the ruling kings
and generals and earned positions of considerable distinction. The fanous

bl acksnm th Nukangi, Surana of Viswakarmakul a. and Dakaremi Surachari alias

Virardajendra Cholachari, are some of the exanples. Apart  from the
architects, the artisans also participated in the royal sevices. In an
106

inscription from Nadendl a dated 1141 A D. there is a reference to the
famly of Viswakarma. The fanous bl acksmith Nukdandi son of Kutandi was in

the service of the Velanati chief, Kulothunga Choda Gonka and bore the

title Karnarabharana which neans "an ornament among bl acksnith". Anot her
107
inscription from Chebrolu states that, Surana, of the Viswakarma kula.

son of Kannoju and Prolama, served the King VYerramanda who was a
subordinate of the Chola king Kulothunga |I. Surana as a general of the
arny rendered invaluable services to king Yerramanda in checking the
western Chal ukya depradation of his territory and was rewarded wth the

108
position of the Chief Mnister. There are two Tanml inscriptions,
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inscribed on stone at Daksharama by the scribe naned Surachari alias
Virardjendra Chodachari of Qakaremi. It will be evident from his name that
he was the official scribe and he nust have obtained the surname from Vira
Raj endra Chola(1163-1170 A. D.), the reigning nonarch in whose time he rose
to promnence. The name of the scribe is witten in Telugu script. Thi s

information also denotes the status of Silois in social and administrative

hi erarchy.

The boundaries of  kingdoms or, the change of dynasties formed no
barriers to their novenents. Reference to the architects who nmigrated from
one place to another for constructing tenples or sculpting idols are also
available in the epigraphical sources. They, in all probability, acquired
fame in their particular profession and were therefore, sought after by
other communities. An inscription from the eastern gateway of the
courtyard of the Virupaksha temple mentions that the Sutradhari Gunda

constructed it for Lokamahadevi. The occurence of the name Gundaya as the
109

scul ptor of the Vengi court (cf.Yengindtty Velanadu Gundaya) inscribed

on a dwarapala sculptor of Bejawada, has sonething to suggest about the
mgration of artisan famlies from one kingdomto another in quest of royal
favour and patronage. It is also well known that when the Chalukyan king

vikramaditya || conquered Kanchi, he took some Tanmi| architects with him
110
and got the tenples constructed at Badami and Pattadakal. Anot her

artisan Cattara Revadi Ovajja belonged to the guild of Sarvasiddhi Acharva

of South India and he was said to be the builder of the Lokesvara tenple at
11
Pat t adakal .

There is evidence to suggest that the architects from Qundi karru and

Dakaremi nigrated to work in Kurnool and Nellore districts. In an
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inscription from Sangamesvaram in Kurnool district, it 1s stated that the
112
tenple of Nakaresvaradeva in the village was built by Nadipi Yovoju, son

of Qundikarti Doyuri Achari or the master si 1pi of Doyuru in Gundikarru.
113

According to Venkata Ramanayya, this Gundikarru was situated in south-
western corner of Guntur district which falls in the northern corner of the

present day Prakasam district in Andhra Pradesh. A recent study made by
114
S. V. Padi gar reveals that a guild of craftsmen working at Badami from the

comrencenent of the Chalukyan rule conprised of craftsmen who migrated
from Eeleswaram of Nalgonda district in Andhra Pradesh. Li kewi se, the
names Chal ukya Sundardch3ri, Virar3djendra Chélachari of the inscriptions
denote that there was nobilisation and migration of sculptors from one

place to another during the early nedieval period.

Some inscriptions from the contiguous regions of Tamilnadu and
Karnataka are forthcomng which furnish simlar kind of information. The
inscriptions from Tam I nadu of the regnal period of Kulothunga Chola | and
Raj endra Chola mention the name of an architect as Chandrashekara Ravi who
built the Mahadeva tenple at Purisai and renovated the tenple at
Thiruvotriyur respectively. Ho These inscriptions further informthat the
architect Ravi was known by the titles Cholendra Simhachari and Veerachola
Tachchan thererby denoting that architects were given the titles after the
names of the king or, the dynasty whomthey were serving. A sinmlar

evidence cones from Karnataka in which an inscription of the Hoyasalas

refers to the architect having a title of Poyasalachari after the Hoyasala

116
dynasty. An inscription datable to the 11th century A.D. from
117
Bhi mavar am East Codavari district of Andhra Pradesh refers to one
scul ptor-architect by name, Chalukya Sundaraya Achari. From his name and
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prefix one can suggest that Sundarayachari night have mgrated to
Andhradesa from Karnataka and vice-versa also from Tam | nadu. The prefix
Chal ukya seens to have been offered by the royal people for his position
held in the service of the Chalukyan kings. It can also be suggested that
the guild of sculptors known as Saraswat Tgana nentioned in the Chal ukya
Bhi mavar am i nscri ption e coul d have been the sanme guild known in Karnataka
probably with a branch at Bhi mavaram | ooking after the constuction of
tenples. It is also possible that the persons mentioned in this epigraph

mght have migarted from Karnataka to Bhi mavaram but were still affiliated

to the Karnataka office.

The above survey reveals that we have sone early references to
artisans engaged in the building activity fromthe 3rd century B.C. onwards
as seen in the early literary works on an all India |Ievel. These were

known by several appelations as S 1pi. Takshaka and Vardhakis. The early

epi graphs also contain references to the above and their heirarchy. From
the 7th century A D. onwards on the basis both literary and epigraphical
sources, a clear line of heirarchy was marked anong the various catagories
like Kase stone-cutter on the one hand, and to the §ilpacharya the chief
architect on the other. The artisans were organised into craft guilds

called S8ri Wpattipidugu. Panchanamvdru and Saraswat Tgana. Inspite of the

useful functions which these artisans have offered in society, their status
was always low in a society domnated by the priestly and millitary
cl asses. However, it was from 10th-11th centuries A D., onwards that these
expert social groups were given prominance in the royal courts also. These
builders of different ranks were given lands as their renuneration by
individuals, comunities and people of authority. Many of these architects

mgrated to distant places. Thus the people who were specialised in

555



various crafts were responsible for raising nonumental edifices backed by
financial resources of their patrons right fromearly historic to early

medi eval times in Andhradesa.
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RECAPITULATION AND CONCLUSIONS

The descriptions of the various buildings and their fragments in terms of
their technical evolution made in this dissertation would suggest that
space in early Andhradesa had been organised in such a way so as to include
secular, political, burial and religious buildings which were connected to
the daily private and public life of the people. These spaces were

organized by a group of technologists called §ilpins who were trained in

not only technical procedures undertaken by various grades of professiona
craftsmen, but as Coomaraswamy puts it, they also had: "ment a

visualization and  identification of conciousness with the form
1
evoked, ....". This study has ainmed at |ooking at the details of building

traditions which were bound by the injunctions of custom and spiritua

concepts as have been found in the various extant buildings. W t hout
enphasizing on the perception of the traditional building practitioners
these buildings would appear without the subjective meanings of their

context.

The main purpose in the dissertation has been to document the
traditions of building technology as available wthin the pan-Indian
devel opment of these traditions by highlighting the different levels of
building technology in wvarious historical periods in the geo-cultural
entity delineated by wus as Andhradesa. The study has opened up new
horizons in the rich traditions and practices of building technology that

1. Anand K. Coonmraswany, The Transformation of Nature in Art, Dover
Publications, New York, 1934, p.166.
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had existed in raising both sinple and sophisticated structures and it 1is
interesting to note that both types had co-existed in alnost all the
periods of our study. The structures of every day use denoted different
aspects of the collective endeavours and experiences, resources and
ideologies that nurtured and guided the artisans in society. The evolution
of these aspects, it has been observed by us, were not static though their
evolution has to be seen within the specific context of a historical and
geogr aphi cal space that our study enbodies. |Indeed, this specificity was

deternmined to a large extent both by geographical and historical factors.

In introducing the dissertation it had to be explained that
technological skills were available to only a few specialized groups of
artisans, skilled and unskilled workers whereas, powerful social groups had
resources for undertaking the construction of nonunental bui | di ngs.
However, what was inportant to highlight in the context of India was that
traditional know edge about building technology was brought forth in
existing historiography through techni ques of conservation and building
mai ntenance that was revealed to us in the coloinal period. Therefore, a
highlighting of the meaning of science and technology in both the western
and Indian intellectual traditions was thought necessary to do at the

out set . The ains and nethods of how the Evolution of Building Technol ogy

in Early Andhradesa was to be organized was al so done in this Introduction.
PP

Chapter | began with a detailed explanation of the context of the

present study in terns of existing witings on the subject [I.1:

Interpretative Space], the geo-cultural background [I.2: Geographical

Space], and the chronological framework [I.3: Hstorical Space]. The

review of the witings on the monuments of the pre-independent period
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revealed that initially these were travellers' perceptions and consisted of
sone notes on the formof architecture of the extant buildings. A
considerable change was observed in the witings that enmerged from the
mddle of the 18th century in which Indian nonuments began to be perceived
against their material background though the enphasis continued to be on
the formonly. A further change was observed in the witings on nonunental
buildings from the 19th century by both Western and Indian scholars who
began to be concerned about giving some technical details of the monunments.
The study of indigenous traditions initiated by Ramraz was very helpful in
this regard and though British admnistrators began in earnest a listing
and descriptions of nonuments in their outward manifestations, they now
could not do so wthout consultation wth the [living traditional
architects. VW observed that the South Indian nonuments received little
attention upto the latter half of the nineteenth century though the
Archaeol ogical  Survey of India was established for the purpose of listing
and documenting historical monunents on an all India basis. It was only
during the 20th century that the administrator-scholars started witing on

new monunments at a regional and local |evel.

Several significant contributions in studying the South Indian
monunents were, however, made by scholars fromthe early twentieth century

onwar ds. At the same time, a good number of $ilpa texts were published

during the early half of the twentieth century opening new vistas of
know edge into aspects of traditional methods of building and on their
term nol ogy. The writings of scholars like A K Coomaraswany began a
significant trend to not only document the material context of the

buildings but also highlight its intellectual achievenments, aesthetic
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values and inward manifestations. Stella Kranrisch and P.K Acharya nade
conmrendabl e efforts to describe Indian religious buildings supported by the
perceptions of the indigenous texts. It was, however, noted by us that the
nonunents of Andhradesa received a little attention during the first half

of the twentieth century fromthis perspective.

In the works of the post-Independent period nmonunents  were
prolifically studied by both Western and Indian scholars with special
attention to the regional context. Some aspects of building technol ogy
formed part of the discussion in the works that energed from the 1970's
onwvar ds. Qur review of these works also revealed that techniques of how
religious buildings were nade recei ved maximum attention whereas the sinple
housing structures and even forts had been sparsely discussed from the
technological point of view This review further established that no
singular study with a focus on building technology of different types of
buildings in the context of early and nedieval Andhradesa had been
undertaken clearly establishing a space for our endeavours in the present

di ssertati on.

In Section I.2 we attenpted to locate the historical buildings against
the geographical background to study building technology by dividing the
area of study into four sub-regions dileneated as A B, C and D The
geographical locale of the Andhradesa as delineated in our study had no
rigid boundaries over time. Therefore, we noted that the present day
l'inguistic boundaries of the state of Andhra Pradesh were too restrictive.
Since a nunber of changes took place in shaping the cultural identity of
this region right from the early historical tines, we attenpted to

hi ghlight these as could be culled from ancient and nedieval literature and

566



epi graphs. The nineteenth century definition of Sir Geirson who defined
Andhradesa based on its linguistic affiliation to the Telugu |anguage
indicated for us that the cultural boundaries of a region had to take into
account areas of bilinguilism also. Further, these boundaries also
coincided wth inportant geographical boundaries which we highlighted to
take a nore flexible, at the same time, contained geographical space for
the present study. This was followed by dividing the broad geographica

area of our study into four sub-regions which helped wus highlight the
topographi cal differences in each of these sub-regions. Different types of
buildings built in various materials that were available only in a
particular sub-region was possible to contextually place in the present
survey. In this way technological variations of the adjacent areas to
Andhradesa could also be taken into account. This survey study further
enabled us to locate the possible old |andscapes against a physiographical

background that necessarily looked at its relationship with the present day
surviving monunents and buildings. In the next Section [I.3], the period
of our study was divided into a four period classification delineated as
Period I, Il, IlIl and IV for understanding the evolution of building
technology in the context of historical space as interpreted by different
scholars. It is now recognized in history witing that changes occured in
the political, social, economc and ideological spheres and these are to be
studied in an integerative manner. Thus we highlighted the views of
scholars in this regard to enphasize that from time to time  socio-
political, socio-economc and socio-ideological changes form a necesary

backdrop for understanding their inpact on the evolution of building

t echnol ogy.
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The Chapter on Secular Space [Il] focussed on habitation and public
utility structures especially those pertaining to irrigation networks. Ve
began with how proto-historic people had lived in man-made pits cut into
the ground during the early neolithic period and then noved on to the
plains and built sinple houses. The Neolithic-Chalcolithic people realised
the need for sone public utility structures. O these, a pathway for
communal use laid for the first tine, as noticed at Ramapuram in sub-region
D forns the first public utility structure in the proto-historic context
denoting a collective effort. During the negalithic phase, houses began to
be built with non-perishable materials such as stone. This was possible
since they knew the use of iron technology for quarrying and dressing the
hard stone. Overall, during both these phases of human habitation circular
and rectangul ar houses were built with wattle and daub and nud walls and
thatched roofs supported by wooden posts. This type of house is still
built in nost parts of the forested and coastal areas of present day Andhra
Pradesh. Significant devel opnents in the building technol ogy of this phase
was the considered paving of floors with stones to arrest danpness,
construction of platforms to keep utensils, the building of granaries to
store food grains and the building of enclosure walls for safeguarding the
habi tati on. Evidence of the wuse of sun dried bricks for habitation
bui I di ngs have been found recorded for the first time at Gandl uru bel ongi ng

to this phase.

Peri od I was characterized by the energence of State and
ur bani sati on. These changes taken together resul ted in raising
sophisticated buildings for the rulers and the rich whereas sinple
structures for the common people continued to be built. The wattle and

daub walls of the earlier period were perfected as nud walls, and in some
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cases, these were replaced with well-burnt brick walls. The rooms made
were bigger and began to be partitioned with verandahs on the front side
being provided. The floors were paved with bricks and stones tiles and
were used for roofs though thatched roofs also continued to exist. Mst of
the early historical settlements were connected by well-laid out roads
meant for inter- and intra-settlement comunications. Another landmark in
the history of building technology of the period was drawing water from
well's sunk into the ground which were built with bricks sonmetines, [lined
with terracotta rings. These were located very close to the habitations.
Conceal ed and open drains and sewage lines were laid and connected to pits
cut into the ground and also lined with terracotta rings. Al these
aspects denote that town-planning of the period developed along wth

i mprovenents in building technol ogy.

Surplus in agriculture resulted in the proliferation of various
crafts. To house these, workshops were built both in stone and brick.
Public utility structures included theatres, stadia, bathing ghats and
roads. The present study also corroborates the archaeol ogical evidence of
the plans and types of sophisticated buildings with the literary
descriptions and sculptural panels of the period. The builders were
experts possessing sound knowedge in building technology that they
provided built-in space to the people in accordance to their needs. The
discussion in this Chapter also aimed at locating the existence of the
traditions of building sinmple structures wth naturally available
ecofriendly material for which there are no witten records. This is one
period in early Andhra history when data on these dwellings is available to

a considerabl e extent.
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VW explained the reasons for the absence of habitation and public
utility structures for Period Ill in terms of the collapse in stable
enpires, urban decay and decline in trade. W further noted that most of
the habitation structures of the period were superinposed by later day
occupations in contrast to the surviving examples of the religious
structures for the sane period. In this regard, therefore, a study of
sinple housing structures becanme difficult. Werever possible the use of
literary and inscriptional sources indicated for us the continuing
traditions of building technology and materials used for construction. In
these circumstances to analyze the level of technology systematically on
the bhasis of extant material evidence was not possible. This lack also
raises pertinent questions about the nature of nedieval archaeology in
India and questions of site definition in this regard since archaeol ogists
have hitherto mainly concentrated on a study of tenple sites. Period IV in
Andhradesa was characterised by a revival of urban centres and market
towns, expansion of agricultural settlements and the unification of mnor
Kingdons into a single political unit under the rule of the Kakatiyas
Nonet hel ess, we only have a solitary exanple of a public utility structure
which was noticed at Mtupal i built with bricks with its walls plastered
Post-holes in the structure and the remains of tiles denote that the
structure did not show any significant change in technol ogy as observed in
the earlier exanples. As nentioned above the absence of evidence for
comon dwel lings is marked for this period too and, further, the nature of
habitation buildings for this period was heavily dependant on descriptions

found in epigraphs and literature

In Chapter 1II.2, we have discussed the building technology of the
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irrigation structures which were financially supported for construction by
both the State and private individuals. This support was mainly linked to
an inprovement in agricultural production. Though the earliest Brahmanical
literature provides wus considerable information on the terminology and
types of the irrigation structures, in Andhradesa we have the extant
archaeol ogical remains of man-made irrigation structures from the [ast
phase of Period | only in the formof large tanks as noticed at a good
nunber sites in sub-regions A and B. It was only from Period Il onwards
that literary and epigraphical sources speak nuch about these structures in
terms of their technical aspects. For sites located on the hills, the
people scooped the hill surfaces into cisterns so as to store the rain
wat er . A channel neant for irrigation was excavated at Nagarjunakonda in
trapezoidal section much like how present day irrigation canals are being

excavat ed.

A significant achievement made by the technol ogists in planning tanks
on hills by scooping the rock was made in Period I1l. Here the scooped
tank also had a masonary dam besides as underground channel for discharge
of excess water using rock-cut technology. This was an advanced technique
used to tap the rain water and its durability for future use is marked hy
the fact that 1t is used even today. |In Period IV, large nunber of |akes
with massive earthen bunds designed with spillways resenbling the nodern
dans have been discussed by us. The present study has thus revealed that
tanks and dams, often lying between two hills were judiciously Iocated
during the Kakatiya period. The literature and epigraphs of the period
also mention the criteria for selecting suitable sites for water control

systems. The massive dans were built by the financial support rendered hy
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royalty and, on the other hand, minor irrigation works were taken up by the
local rulers and wealthy individuals. The study thus explains that most of
the people preferred to build medium scale irrigation works in various
geographical zones. This should be a lesson for today's engineer because
maj or dans today threaten many ecol ogical areas and cause nore damage than

benefit.

Vhile studying the building technology of the defence structures in
the Chapter on Political Space [I11], we have argued that fort making was
primarily related to the nature of the State and the political ideol ogy
Infact, these have been built only after the emergence of full-fledged
State though we have evidence of people defending settlements by erecting
barricades even in pre-State society. Therefore, it was in Periods Il and
IV that strong states operated their defence mechanismthrough the forts
builts in various material like mud, brick and stone. Mst of the forts in
Period Il were built on the plains. These were circular on plan built in

mud which were later perfected by brick revetnents

Though Period Il of our study saw political disintegration, some new
techniques were evolved among which mention can be made of a rock-cut fort
at Gandharikota, forts built in water called Jaladuraas at Divi and Kolleru
and finally, forts built of wood called BGvakottams. The last category of
forts were built by a tribe called the Bovas who had controlled sone areas
around the present day Nellore district. They built their strongholds
using sinple and prinitive technology with wood as building mteria
inspite of its mmlleable nature. The study also finds that both

sophisticated and sinple technologies existed side bv side and the

572



availability of resources played a vital role in shaping the defence

structures.

In Period 1V, as State once again became strong as a result of the
political unification of entire Andhradesa, many defence structures were
built and the operation of defence mechanisns also became sophisticated.
Small sized forts continued to be built by the local Chieftians. The
contenporary literature offered valuable information on the inportance of
the defence structures, their types and how they were to be huilt. Wth
resources and a strong political ideology of centralization, the building
technology of defence structures reached its climax during this period.
One can observe these features of devel opnent at the Warangal Fort where
the fort was built in three concentric circles. The outer most ones were
of earthen material and the innermpst one was built wth stone. The
provision of deep mpats, guard rooms, gateways, and battlenments on the fort
wal | speak of the defence strategies in medieval tines. Thus Period IV can
be assessed as a culmnation of resources, technology, ideology and
management of manpower in meking these massive defence structures in

Andhr adesa.

Chapter 1V enbodies a discussion on the building technol ogy of various
types of funerary structures built in areas outside the habitation called
burial space. These are found only in Period | of our study as later
burial practices in early India changed considerably. The dead were buried
below the ground due to the fact that deconposition of the nortal remains
had to take place in the first stage. To commenorate the dead people built

structures above the ground. In the earliest exanples sinple and prinmtive
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technol ogy was used in making pit circles. Later these were perfected by
filling the cairn around the burial. As the megalithic society, often
called a Chiefdom society, becane conplex certain professional craft groups
emerged.  Hundreds of stone cutters and dressers, besides ordinary
| abourers, were put to task in the erection of the huge stones for funerary
structures called dol mens, denoting a collective effort and organisation of
the personnel.  The shapes, sizes and types of funerary structures were

largely effected by the geology of the region

The study in this Chapter enphasizes that the megalithic people were
the first to wuse iron technology and this made it easier for them to
extract stone to erect the massive funerary structures.  Some of these
early techniques of working on rock became part of the collective know edge
that made possible construction of stone monunents particuarly stupas and
Silamandapas in Period Il. [Infact, it would be appropriate to conclude
that many of the traditions that were effectively used to scoop rock and
cut hard stone were learnt in megalithic society and perfected in Ilater

periods

In the Chapter on Religious Space [V], the structures which were built
for religious purposes have been dealt with under three sections: rock-cut,
brick and stone monuments. The study reveals that man used natural caves
to live in during the pre- and proto-historic periods. The inportance of
caves because of their calmand secluded nature soon came to be preferred
for religious pursuits. A further increase in the value of these caves for
religious recluses led the making of artificial caves by cutting into the
rock at several places in Period II. Cutting the rock was initiated during

the 3rd-2nd centuries B.C. by the Buddhist patrons to facilitate the nonks
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in offering worship and also for their stay. The followers of Brahmnanical
sects also excavated sonme of themin Period I1l. The rock-cut technol ogy
became nminimal in Period 1V, and was soon discontinued as structural
nonunents began to be built prolifically in both brick and stone throughout

Andhr adesa.

VW have pointed out in our study [V.1] that rock-cut technology was
initially influenced by techniques used in the caves in Bihar and then by
those followed in the western Indian exanples. Qut-out nonoliths were al so
made for religious purposes. W& have al so discussed the process of making
rock-cut nonunents and the probabl e techni ques used based on the evidence
coming from sone unfinished caves. Rock-cut technology was basically
effected by the increase in wealth and availability of a group of experts
in cutting the rock and finally, the patronage of the royalty, the Iocal
Chiefs and the merchant class. In our opinion, the main reason for
devel oping such permanent structures, even though the technology was
difficult, was the experience of the past in which nost of the then wooden
structures were effected by weather and prone to quick destruction. In the
initial stage the rock-cut monuments were excavated in the wood-carvers
t echni que. However, it is significant to note that rock-cut technol ogy
co-existed with the continued use of wood for ordinary housing and the use

of brick for both sinple and nonurmental structures.

The study of the Brick Mnunents [V.2], indicates that during the
early phase of Period II, the rock-cut technology gave way to brick
technol ogy because of the fact that rock-cut technology was only useful in

the hilly areas thus restricting the scope of distribution of religious

575



structures. Wth the advent of brick technology religious monunents could
be built on both the hills and plains.  The brick monuments included

Buddhi st stupas. chaitvas. viharas and Brahmanical tenples.  Bricks

square, rectangular and wedge shaped were wused. The technique of
plastering with line mortar was innovated upon during Period 11.  Brick
technology was in use upto Period IV but on a linited scale when conpared
to Period |l probably because of the problems of their naintenance and
their short span of 1ife. The study further revealed that the architects
of these structures possessed sound knowl edge in structural engineering
which included the design of walls according to their load bearing capacity
and strength of materials and nost of these above techniques are found in

use even today.

The mjor results of our study in Stone technology [V.3] reveal that
stone as a building mterial was used on a large scale in raising the
sepul chral  nonunents during the negalithic phase of Period |.  This
provided a fund of know edge for its subsequent development in the early
historic period. It was used along with brick in many cases. It was only
from Period Il onwards that stone becane the principal building materia
and was wused to hbuild massive structural religious edifices. The
devel opnent in quarrying technology and the ideology of building permanent
structures led the Kings, Queens, Mnisters and certain wealthy individuals
to undertake the construction of tenples and mandapas. The  stone
technol ogy was continued in Period 1V also and stone nonuments were built
prolifically in the whole of Andhradesa. During this period, a number of
experinents in stone technology such as fine nethods of quarrying
improving transportation techniques for carrying monolith menbers, dressing

and joinry methods, and skills in putting up scaffolding for construction
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were perfected. Inspite of these devel opnents certain drawbacks have been
identified in terms of the selection of stone in certain cases which had
mninum load bearing capacity, the sand box foundations below certain
tenples and the irregular joints in the horizontal |ayers of certain tenple
wal | s. However, we observe in our study that the sthapatis were well-
trained and taught with traditional science of building various structures
right from the selection of site to the erection of tenples wth proper
planning to mnimse the expenditure and offer longevity to the structures.
Al types of stone nanely |imestone, granite, sand stone, khondalite, shale
and basalt were used according to the geol ogi cal deposits of the various
sub- regi ons. The study also leads us to conclude that the technique of
using stone for longevity was best assured in free standing stone built
structures and it is proved that nost of the structures that have been
built in stone are found to be intact whereas the earth, brick and rubble
walled structures have partially or totally crunbled. In the recent
eart hquake that rocked sone parts of Maharashtra and raised to the ground
all recent housing structures, it was found that only a medieval stone nade
tenple was still standing on the ground. It is clear that stone, of all
the naterials offered nore life and withstood the vagaries of nature for
several centuries |eaving behind nonunents which enshrine the hunan skills

invol ved in naking them

In this study we had also made effective use of maps and charts to
show distribution of different types of buildings/monuments and the various
structural elements that went into constructing them W now highlight
bel ow sone of these concl usions which take into account devel opnents across

various periods and sub-regions of study. This has enabled us to assess
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the major technologies related to building mterials that were devel oped
across various periods and used on different types of buildings that have
been discussed by us in separate chapters above. W have deduced this
against the distribution pattern of buildings in their sub-regiona

context.

A maxi mum nunber of habitation buildings were found |ocated in sub-
regions A Band Cin Period I. In the subsequent Period 11, they were
only concentrated in sub-regions Aand B. In Period IIl and 1V, was an
absence of archaeol ogical evidence on these buildings for all the sub-
regions. It is interesting to note that there was no large scale evidence
for public utility structures for all periods and sub-regions. There was a
solitary evidence of a pathway reported only from sub-region D in Period I.
In Period I, there was an increase of such structures which were reported
in terms of bathing ghats, roads, rest houses, a stadia and an anphi-
theatre but all there were known from sub-region B only. In Period Ill and
IV, public utility structures have been reported from sub-region A and C in
the form of mathas and a customs house, respectively. Irrigation
structures have been reported from sub-region A in Period |, and Period II.
Only a few of them few have been located in other sub-regions. In Period
[l sub-region D saw a maxi num nunber of irrigation structures whereas in
Period IV a few of themwere found located in sub-region A, with a maximum

nunber of such structures noticed in sub-region B

Ve did not have evidence of defence building during Period I in any
sub-region because this period characterized as a pre-state society. In
the subsequent period, i.e. Period I, defence buildings were distributed
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equally in sub-regions A B and C whereas only a solitary exanple cane from
sub-region D. During Period Ill, sub-regions B and D were distributed with
few defence buildings in contrast to their prolific occurrence in the other
two sub-regions. These buildings were equally distributed in sub-regions
A, Band Cin Period IV. Their number however, was less in sub-region D

for this period

The evidence for funerary structures was available to us only for
Period I|. Al types of funerary structures, 1.e., pit burials, stone
circles, rock-cut, cist burials, dolemns, menhirs, avenues and alignments
were found located only in sub-region A,Rock-cut burials, avenues and
alignments have been absent in sub-region B, whereas in sub-region C only
three types of burials nanely, pit burials, stone circles and rock-cut
burials have been reported. In sub-region D, pit burials, stone circles
cist burials and dolmens were found located. Rock-cut burials were found

located in sub-regions A and C only

The first and foremost monumental structures discussed by us were the
rock-cut monuments which were built in Andhradeéa from Period |1 onwards

These monuments were excavated in the formof chaitvas. stupas and viharas

prolifically in sub-region C and the best exanple of this was known from
sub-region B.  During Period Il rock-cut monuments were mainly in the form
of Brahmanical tenples distributed in sub-regions A, B and C No rock-cut

monument  has been reported from sub-region D for all the periods. ..

Brick monunents were built prolifically in Period Il on the plains and
hills in sub-regions C and B whereas their nunber was less in sub-regions

Aand D In Period Il they have been are found in the form of Brahmanica
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tenples in sub-regions A and B only. In Period IV these monunents were
absent in sub-region A and D in while a few of them have been found in

sub-regions B and C.

Stone monuments were built in the form of Buddhist and Brahmanica
structures from Period Il onwards found distributed in sub-regions A B and
C. In Period Il these nonuments were found in sub-region also. In Period
IV, there was a culmnation in the building of stone monuments and they

were found in almost all the sub-regions. o "

The above distribution of different types of monuments in sub-regions
can, in some cases, be suggested on the basis of the availability of raw
mterial used to build them For example, in Period |, it has been
observed that funerary structures, i.e., pit and stone circles were found
located in all nost all sub-regions, whereas rock-cut burials were found
only in sub-region A in the proxinmity of rocky areas. In the sub-region C
because of its sandy, loany and clay soils funerary nonuments such as
dol mens, menhirs and avenues were not found as the geology of the area made
it inpossible to have raw materials for such large structures. Simlarly
in Period 11, rock-cut monuments have been found located in the regions

where natural rock deposits were available

In Period Il it has been observed by us though brick monuments were
found in alnmost all sub-regions, it was only 1n sub-regions A and B that
stone was also wused along with brick. During this period due to the
oncentration of resources in the hands of local elites they also invested

in strneghtening brick monuments.  Thus, stone extracted fromthe nearby
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quarries was used in those sub-regions where it was locally available. For
exanpl e, stone nonunments have been found prolifically distributed in
southern parts of sub-region A south-western part of sub-region B,
northern part of sub-region D as sandstone quarries were found located in
these sub-regions. |In sub-region C stone nonunents were located only in
northern part because of the availability of sandstone in that area. In
Period IV several of stone quarries becane known in alnost all the sub-
regions. The only use of brick in stone tenples of this period was for the
sikharas of the tenples. Stone was also ranpantly used for irrigation
structures for lining the inner sides of tank bunds and for sluices and

canals in a few cases.

In many other cases different varieties of stone were used in the sane
sub-r egi on. For instance, it has been noticed that in Period II.
Kondalite stone was used for religious buildings in sub-region C only.
However, |imestone was used to decorate the Buddhist sturctures in all
sub-regions, though it was not a local naterial and had to be transported
to distant places fromsub-region B. On the other hand, it was noticed
that granite stone was preferred for Buddhist nonuments in sub-region B
particularly for railing and flooring. In Period Ill, 1t was noticed that
granite and sanndstone becane common naterials for building Brahnanical
tenples in sub-regions A B and D since they were available in large
quantities. Shal e stone was however, used in the southern part of sub-
regions AL B and C and the norther part of sub-region D as these areas were

rich in its deposits.

The nmnost comon building naterial used over all Periods and for

different types of buildings in all sub-regions was nud. It has been
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observed that nud was invariably used for habitation buildings and
irrigation structures in Period | and Period II. [t was wused in
particular for raising walls and laying floors. In the case of monumenta
buildings it was used to fill the core of the Buddhist structures. Its
most  continuous use was as a binding material 1n brick structures.  This
was later replaced by the use of lime. In Period Il for instance, mud and
lime came to be used together as binding mterials for all kinds of
buildings like habitations, public utility, defence and religious ones
In Period IV, only lime nortar was used for construction of all types of
structures as it was now realized that it offered the greatest durability
as a binding mterial. Brick was another building mterial prolifically
used for all types of habitation, public utility, defence and religious
structures in Periods I, IlIl and IV with the exception of defence
bui I dings during Period IV. Though stone was used right from Period
onwards as in the case of its use for funerary structures, its use was more
prolific in the case of tenples and defence structures during the Periods
[ and IV In some cases it was found suitable to raise habitation

public utility, defence, and religious structures in the all the periods

The change in the use of building material from one media to the other
it has been observed by us meant that technological innovations were often
being made. For exanple, frequent repairs of nud floors led to the use of
lime for flooring. This was further perfected in lime concrete which the
people found more durable and it provided longevity for the structure. The
earlier nud stupas began to be encased with brick and stone to keep the
structure intact so that it could wthstand the vagaries of tine.

Similarly, the earlier use of thatched roofs which were prone to |eaking
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during the rainy season had to be f{nnovated upon and leak proof.
Therefore, roofing material such as tile were discovered. Tiles began to
be used to cover the roofs of habitation and riigious building from Period
Il to IV. The case of perfecting floorings was sinilar and the earlier use
of nud and lime for floors was innovated upon to make better floorings by
paving them with brick and stone. Not all mterials were found in a
natural state. A know edge of combining several raw mterial was also
needed.  This was particularly needed for making bricks. A proper nxing
of mud with various ingredients had to be perfected. In sone areas the nud
was gritty, hence fine bricks could not be made. Therefore, the technol ogy
of brick mking gradually evolved. Similarly, rock-cut technology was
preferred in the areas where soft rock was available. However, cutting of
stone was ultimately mastered in alnmost all varieties and used according to

its avajlability.

The study also revealed that there was a co-existence of various
technologies applied to building different types of structures across
various periods. Though the earlier techniques were sinple, they survived
for a long time as they were techniques and new innovations were rmade in
them fromtime to time. For example, though brick had been invented nud
walls continued to be used and even today they are used because they
provide a cool environnent for living purposes in a hot climte
Simlarly, even though the technology to make large irrigation structures
was known 1n society small irrigation structures in the formof reservoirs
and dans built exclusively using sinpler and more feasible techniques were
preferred.  Hence, even today the small check dans are still in operation
at various places. Some of these time tested techniques have survived not

only because they were found useful by society but also because they defied
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centralization. In other words, local communities werre able to decide on
the use and execution of these sinple technologies.  Scholars tend to
suggest that this inplies no change in society and technology. On the
contrary, we would like to enphasize that there was a co-existence of
sinple and sophisticated technologies. Infact, there was an increase in
the know edge of making sophisticated tools over a span of time and this
resulted in offering better plans and building materials which furthered
the existing fund of knowledge in building technology. This was clearly
apparent in terms of the multiplicity of skills known to the people of
early Andhradesa. The technology at the end disposal of the commn people
who wused it for their every day living co-existed wth sophsiticated
technol ogy used to make monumental buildings which were built by elites and

weal thy people

In our last chapter of study we discussed the relationship of men
involved in building various structurres and their skills in terns of their
organization, patronage and training. Though they were organized into
guilds or craft organizations their talents and they were allowed to be
creative. Contrary to existing generalizations inscriptional data showed
that individual talents were recognized and they were given suitable
positions in the royal service. Mst buildings right fromearly historica
tims to nedieval times did not contain the names of the architects or
engineers who built them In our case study of Andhradesa we have a few
instances of the names of the architects who were credited with the
sthapatis job they did. Thus for instance, we are told that Bhiravakonda

rock-cut caves in sub-region B of our study were excavated by two 3silpins.

namely, Kuruvadi Acharlu and Velugunta Acharlu in a label inscription found
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engraved on the walls of these caves. It was further noted by us that
these specialized social groups were supported by society as a whole and
received donations in the formland grants from different sections in
soci ety. They were usually trained in the famly skills over generations
and therefore, there was a concentration of this know edge in the hands of
a relatively few professional experts. Thus the evolution of building
technology had a lot to do with how this know edge was conserved and
transmtted orally and practically over generations. |Infact, it can be
suggested that the fund of know edge that accrued from generation to
generation enabled the technology to renain dynamc. Mst of the buildings
described by wus had a functional and practical efficacy which gradually
evol ved over tinme. However, it must be concluded that though the §ilpins
and sthapatis were technol ogists, they were also given training in art and
aesthetics which had strong roots in a metaphisical value system that

enabl ed themto have a stable perspective in which to develop their skills.

Thus it can be concluded that our study basically looked at the
collective contributions made to the evolution of building, technology of
India s past. The particular case study of Andhradesa highlighted this at a
mcro level. W have argued that though this can be described from the
avail able witten traditions, the built-in spaces that have survived in the
archaeol ogi cal record offer far nore specific information on the subject.
This interestingly highlights the continuity of certain technical skills
while wunderlining that changes also took place. The rich witten sources
can only be wused to corroborate the building technology of nonunental
structures. An inportant contribution of our study was to identify those
aspects of sinple technology used in the construction of ordi nary

structures which form a valuable part of our collective technological
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know edge that is hardly witten down in texts. This could only be gone
into by not neglecting the partial and fragmentary pieces of archaeol ogica

information especially those that were found in the proto- and early-
historic context. In this regard our study has revealed that medieva

archaeology not only within Andhradesa, but in India as a whole has
neglected undertaking work on site excavations other than those where major
temples are located. e were further able to nove away from understanding
aspects of building technology only in terms of the contributions mde by
political and religious elites as we did not argue within a pattern of
narration confined by dynastic or sectarian history. Though some of the
buildings do reflect religious creeds, they more enphatically and
explicitly reflect skills that went into making them and in turn, are

clothed with the contenporary social ethos and environ in which they stood

Indian material evidence is used, often in fragments, to explain
orderly achievenents of an ancient civilization. W would like to submit
that our attenpt at a descriptive and historical account of the evolution
of building technology cannot be explained by being excerpted out of the
total context. [Infact, we hope that this study wiil enable future scholars
to more fully reconstruct and understand this context whose significance at
present is often mrred by us merely treating its manifestations as

archaeol ogi cal and historical sources of information
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APPENDIX

LIST OF SITES SUB-REGIONWISE

Sub-region A:

S1  ADAVI SOVANAPALLI - 111 S13 CH NNAMARIR - |
Karimagar District Mahboobnagar D stri ct
S22  ALAWPLRR - 111 S14 CHCPPADAND - |V
Mahboobnagar District Kari magar D strict
S3 AVRABAD - I, IV S15 DHULIKATTA - 11
Mahboobnagar District Karimagar District
S4  BANDARAMESVARAPALLI - 1V S16 DUDDEDA - |V
Nizaamabad D strict Medak District
S5  BH MAVARAM - | S17 GAMBH RACPET - IV
Mahboobnagar D strict Karimagar District
S6 BHONGR - IV S18 GANDHARIKOTA - |11
Nal gonda District Adil abad District
S7  BIRAMPALLI - | S19 GHANPLR - |V
Mahboobnagar District Mahboobnagar D strict
S8 BODHAN - |1 520 GDISALA - |V
Nizambad D strict Kari magar D strict
S9  BUD DAPADU - | S§21 GOLLATHAGD - [
Mahboobnagar D strict Mahboobnagar District
S10 BUDI GEPALLI - | S§22 GONDI MALLA - |
Karimagar D strict Mahboobnagar D stri ct
S11 CHAGATLR - | $23 GQUWADAM - 111
Mahboobnagar District Mahboobnagar D strict
S12 CH NTAPPALI - | $24 HASHVATHPET - |
Nal gonda D strict Hyderabad District
contd. ..
Key:
S Nunber of site
I Period |
I Period 11
11 Period Il
v Period IV
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$25

§26

s27

S28

§29

$30

S31

$32

S33

S34

S35

836

JANAGOAN - |V
Karimagar District

KADAMBAPUR - |, I
Karimanagar District

KALUWA KOLANU - |V
Mahboobnagar District

KANDI - |1
Medak District

KANDUR - |V

Mahboobnagar District

KANUKOLLU - |
Krishna District

KAPPARACPET - 11
Kari magar District

KETHIREDDIPALLI - |
Ranga Reddy District

KEESARAGUTTA - |11
Ranga Reddy District

KOLANUPAKA - |V
Nal gonda District

KUDALI SANGAMESVARAM -
Mahboobnagar District

MALLESVARAM - |V
Mahboobnagar District

contd. ..

Key:

S Nunber of site

Period |
| Period 1l
I Period |||
Vv Period |V

614

837

S38

S39

S40

S41

S42

S43

S44

S45

$46

S47

S48

MAULALI - |
Hyderabad District
MUNULAGUTTA - |
Karimagar District
NAGUNURU - |V

Kari magar District
NANDI KANDI - [V

Medak District

PADRA - |
Mahboobnagar District

PANCHALAI NGALA - 111
Kurnool District

PANGAL - |V
Mahboobnagar District

PAPANASI - 111
Mahboobnagar District

PASH GOAM - 11
Karimagar District

PEDDABANKUR - |1
Kari magar District

PEDDAMARLR - |
Mahboobnagar District

POLAKONDA - I, Il
Warangal District



S49

S50

s52

S63

S$54

S55

5§56

S57

558

$59

S60

S61

Key:

PUDUR - IV
Mahboobnagar District

PYDIGUTTA - |
Mahboobnagar District

RAIGR - |
Nal gonda District

RAJAGOPALAPET
Medak District

RANGAPUR - |11
Mahboobnagar D strict

RANDALA - |V
Karimagar District

RAVAGUNDAM - 1V
Karimagar District

SHANKARAMPET - |V
Medak D strict

SOMASILA - 11
Mahboobnagar District

SUNDARAG R - |
Ranga Reddy District

TAD KONDA - |
Mahboobnagar District

TELAHR - |
Ranga Reddy D strict

TELLAPUR - 1V
Medak District

—=v

<=

Nunber of site
Period |
Period 11
Period 111
Period IV

$62

S63

S64

865

S66

S67

S68

S69

S70

ST

S72

S73

S74

TRRR - 1V
Warangal District

TUMMALAGUDEM - |11
Nal gonda District

TUMUGNTA - |V
Mahboobnagar D stri ct

UNDRUKONDA - 1T
Mahboobnagar D stri ct

UPPALAPADU - |
Mahboobnagar D strict

UPPAIR - |V
Mahboobnagar D strict

UPPUNUTHALA - IV
Mahboobnagar Distri ct

URUKONDA - |
Mahboobnagar D strict

VADLURU - |1
Nizambad District

VADLALA - |V
Nal gonda District

VALI GONDA - |
Nal gonda D strict

VARDHAVANAPURAM - |V
Mahboobnagar District

VEMULAVADA - |V
Kari magar District



Sub-region B:

S75

S76

S77

S78

S79

$80

S81

S82

S83

S84

$85

586

AHALYA - |V
Nal gonda District

Al NGARI PALEM - |11
Quntur District

AINCLE - |V
Warangal D strict

ALLURU - 11
Krishna D strict

ANNASAGARAM - |
Nal gonda District

ATMAKLR - 1V
Warangal District

BARRELAGUDEM - |
Khammam District

BAYYAVARAM - |V
Khanmam District

contd. ..

Key:

BHAI RAVAKONDA - 111
Nellor District
BUDAVADA - |
Chittor District
CHANDAVARAM - ||
Prakasham Di stri ct
CHEBCQLE - ||
Kurnool District
S Nunber of site
| Period |
I Period I
11 Period 11
v Period IV

616

S87

s88

S89

$90

S91

§92

593

S94

S95

$96

§97

598

CHEJARLA - |1, 111
Quntur District

CHINTALA CHERUVU -
Anant apur District

QMBI - |
Prakasham D strict

DACHR - |
Prakasham D stri ct

DAMARAVAI - |
Warangal District

DOVADA - |
Warangal District
DONGATORU - |

Khanmam Di strict

DCSAPADU - |
Quntur District

DURGI - |V
Quntur District

GADI GANAMALA - |
Anant apur District

GAJJALAKONDA - |
Prakasham D stri ct

GANDLURU - |
Quntur District



S99 GARI KAPADU - |
Quntur District

S100 GHANPUR - |V
Warangal District

S$101 GOLLAPALLI
Krishna District

S$102 GOLI - |, 1|
Quntur District

$103 GUMVADI DURRU - |1
Krishna District

S104 JAGGAYYAPETA - |1
Krishna District

$105 JAKARAM - 1V
Warangal District

S106 KACHANAPALLI - |
Khammam District

S107 KAMEPALLI - |
Quntur District

S108 KANCHI KACHERLA - |V
Krishna District

S109 KAREMPUDI - |
Quntur District

S110 KARLAPAHAD - |
Khammam District

contd...
Key:
S Nunber of site
| Period |
I Period 11
1 Period Il
|V Period IV

617

S111

S112

5113

St14

S115

$116

S$117

S118

S119

$120

S121

S122

KARUKONDA - 11
Khammam District

KATAKSHAPLR - 1V
Warangal District

KATAPLR - |
Warangal District

KESAMUDRAM - 1V
Warangal District

KESANAPALLI - I1
Quntur District

KODAVATLR - 1V
Warangal District

KONDAPARTHI - |V
Warangal District

KUSUVANCH - |V
Khammam Di strict

LAKHNAVARAM - |V
Warangal District

MACHERLA - |V
Quntur District

MADHI RA
Quntur District

Mallavolu - |V
Nal gonda District



5123 MANIKESVARAM - | $135
Krishna D strict
S124 MUKTHYALA - | $136
Krishna D strict
S$125 MUSALIMADUGU - |V $137
Kurnool District
S$126 NAGARJUNAKONDA - |, I S138
Quntur District
S$127 NAGULAPADU - 1V $139
Nal gonda District
S$128 NALLAKUNTA - | $140
S$129 NAMILE - |V S141
Nal gonda District
S$130 NELAKONDAPALLI - 11 S$142
Khammam District
S131 ND KO\DA - |V $143
Warangal District
S$132 PALAMPET - |V S144
Warangal District
S$133 PALONCHA - | §145
Khammam D stri ct
contd. ..
Key:
S Nunber of site
| Period |
I Period Il
Il Period Il
v Period IV
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PANGAL - |V
Nal gonda D strict

PARADA - |V
Nal gonda D strict

PEDAPULA CHERUVU -
Quddapah District

v

PHANIGIRI - |1
Nal gonda D strict

PILLALAMARRI - 1V
Nal gonda D strict

Pl TAKAYAGLLLA - 11
Prakasham D strict

PONDUGULA - 111
Quntur District

PRATHAKOTA - 111
Kurnool District

RAVAKR SHNAPURAM -
Warangal District

(Y
RAVANWUAPURAM - |V
Warangal District

RAVI ROLA - |
Krishna D strict



S$146 REGONDA - 111
Warangal District

S147 RUPALA SANGAMESVARAM - |1
Kurnool District

S148 SATYAVOLU - 111
Prakasham District

S149 SIDDESWARAM - 111, 1V
Kurnool District

S$150 SI VAPURAM - |V
Warangal District

S151 TATI GHERLA - |
S$152 TR PURANTAKAM - |11, 1V
Prakasham D stri ct

S153 TURI MELA - |11
Prakasham D strict

Key:
Nunber of site
? Period |
I Period 11
11 Period 111
(AY) Period IV

619

S$154 UCHCHURU - |
Nellore District

S155 VADDAMANU — I, 11
Quntur District

$156 VEQ MADUQU - |
Prakasham D strict

S157 VEERAPURAM - [, I
Kurnool D strict

S158 WARANGAL - I,II
Wrangal District

S$159 YARRAGCNDAPALEM -
Quntur D strict

S160 YELESWARAM - |, |1,
Nal gonda D strict

v



Sub-region C

S$161

S162

S163

S164

S165

S166

S167

S168

S169

S170

S171

S172

ACHUTAPURAM - |V
Srikakulam District
AGIRIPALLI -

Krishna District
AMARAVATI - |, 11, IV
Guntur District
ASANAPURA - 111

Vi sakhapat nam District
BAVI KONDA - |1

Vi sakhapat nam Distri ct
BHATTI PROLU - 11

Guntur District

BH MAVARAM - |V
West CGodavari District

CHALUKYA BH MAVARAM - |V
East Codavari District

CHEBROLU - |V
Quntur District

DANTAPURA - |1
Srikakulam District

DHARANI KOTA - 11
Quntur District

Dvi - 111, 1V
Krishna District

contd. ..

Key:

Nunber of site
Period |
Period Il
Period Il
Period IV

(72}

<==-
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S173

S174

S175

S176

S177

S178

S179

$180

S181

S182

$183

S184

DRAKSHARAMA - |V
East Godavari District

GANAPAVARAM - |V
Quntur District

GANAPESVARAM - |V
Krishna District

GHANTASALA -1, 1V
Krishna District

GOPALAPATNAM - 11
Vi sakhapat nam Distri ct

GUDI VADA - 11
Krishna District

GUNTUPALLI - 11
st CGodavari District
GUNTUR - 1V

Quntur District

JONNAWADA - |
Nellore District

KALI NGANAGARA - II, |V
Srikakul am District

KANCH KACHERLA - |V
Krishna District

KANDUKURU - |11
Prakasham District



5185

5186

S187

5188

5189

S$190

S191

5192

S$193

$194

$195

S196

KATTEMU - 111
Nellore District

KALANU (KQLLERY) -
Krishna District

KOTAMITTA - 11
Nellore District

KUCHIDIBBA - |
Krishna D strict

LAM
Quntur District

MALKAPURAM - |V
Quntur District

MALLEPADU - |
Quntur Distrrict

MOGALRAJAPURAM - |11
Krishna District

MOTUPALLI - IV
Prakasham Di strict

MXKHALINGAM - 111, 1V
Prakasham Distri ct

MXKKAVALA - 1V
Quntur District

NADENDLA - |V
Quntur District

contd. ..

Key:

S Nunber of site

| Period |
Il Period I1

Il Period 111

1V Period IV
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5197

$198

S$199

§200

5201

5202

5203

5204

$205

S206

§207

§208

NAVABPET - |V
Quntur District

PANCHADHARLA - |V
Visakhapatnam D strict

PATTIPADU - |V

Quntur District
PAVURALAKONDA - |

Vi sakhapat nam D stri ct
PEDAGANIAM - ||
Prakasham District
PEDAVEQ@ - III, IV
Wst Godavari District
PEDDASANAGALLU - |
Krishna D strrict
PUDURU - |1

Nellore District
RAMATHIRTHAM - ||

East Godavari District
RAMPA ERRAMPALEM - ||
East (odavari District
SALIHUNDAM - |1

Sri kakul am District

SANGANAYYAKCNDA - |V
Sri kakulam D strict



$209 SANKARAM - 1, Il
Vi sakhapat nam District

s210 TENNERU - |
Krishna District

s211 THOTLAKONDA - |1
Vi sakhapat nam Distri ct

s212 UNDAVELLI - III
Guntur District

Key:
? Numher
: Per 1 od
[l Period Il
I Period Il
IV Period 1V

(l)f site
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$213 VALIVERU - |V
Guntur District

s214 VI JAYAWDA - |11
Krishna District

S215 YADAVALLI - 1V
Guntur District

$216 YANAMADALA - |V
Qintur District



Sub-region D

S217

S218

$219

$220

S221

$222

$223

S224

S$225

§226

S227

ADONI - |V
Kurnool District

ALLURU -
Kurnool District

ATTIRALA - 1V
Cuddapah District

CHILAMAKUR - |V
Cuddapah District

GANGAPERURU - |V
Cuddapah District

GUDI MALLAM - I'l, 111
Chittor District

GUNTAKAL - |
Anantapur District

GUTTI - ||
Anantapur District

HULI KAL - |
Anantapur District

KALYANADURG - |
Anantapur District

KANIPAKAM - |11
Chittor District

S228 KANYATHI RTHAM - |
Cuddapah District

contd. ..

Key

S Number of site
| Period |

[l Period Il

I Per iodll

i\ Period IV

623

$229

5230

$231

S232

$233

5234

$235

5236

$237

5238

$239

S240

KONDAPALLI - |
Anantapur District

MAHANANDI - ||

Kur nool

District

MALLAPURAM - |V

Kur nool

MEKADON
Kur noo

VEKALA BALAYYAPALLE -

Chittoor

NANDALUR
Cuddapah

PALAVOY -

District
I
District
District

-1
District

Anantapur District

PANYAM -
Kur nool

[11
District

PUNGANURU - 111

Chittor

District

PUSHPAGIRI - IV

Cuddapah

RAMAGI R
Chittor

District

I
District

RAMAPURAM - |

Kur nool

District



S241 RAVI PADU
Krishna District

$242 RAYACHR - |V
Quddapah District

S243 SASAN KOTA - 11
Anant apur District

8244 SATANKOTA - |, |1
Kurnool District

S245 TADI PATRR - |V
Anantapur D strict

Key:

—-——W

<=

Nunber of site
Period |
Period |1
Period |11
Period IV

624

S246 TAVALAM - |
Chittor District

$247 VELUKURU
Chittor District

S248 YAGWACHERLCPALLI
Kurnool District

S$249 YOd MALLAVARAM -
Chittor District

(Y



