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Irrigation Practices and Norms in Sri Lanka

by the 5 Century CE:

A Survey based on the Samantapasadika

!

by

Chandana Jayawardana and Ven. Medagampitiye

Wijithadhamma
Abstract

One of the key elements of water heritage in Sri
Lanka is the ancient water related infrastructure,
generally referred to as the ‘ancient irrigation
system’. The present studies on this system began

‘in the colonial era, especially during the Dutch

and later British times. That encounter was not
limited to reviewing the existing situation, but
attempted to restore it to the original function of
the ancient system. In the absence of clear
evidence, to identify the original function,
colonial designers began to conceptualise a new
system with inputs for their own “colonial”
knowledge. This paper attempts to resurrect the
norms and practices of the ancient system, not
based on the colonial interpretations but based
on the 5 century Buddhist commentarial work,
the Samantapasadika. Its validity as a source in
this endeavour will be discussed in the study. As
the Samantapdsadikd was based on previous .
Sinhala commentaries (Sthalat t hakatha), the
contents of which may cover a period, at least
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from the 3™ century BCE to the 5" century CE.
The irrigation related contents as depicted there,
are discussed under four key elements, (1)
Physical  (hydraulic infrastructure, water
sources, flows, applications), (2) Agro-
productive (soils, crops, technology, -capitol,
labour, knowledge, skills), (3) Organizational
(human organization to govern, operate and
sustain the system) and (4) Normative (rules and
rights, and obligation related to access).

Beginning from the basic Buddhist injunction that “all
the creatures depend on food” (sabbe satta
aharatthitika)', augmenting the food supply is a basic
endeavor in all societies. To achieve this, the focus is on
the potential of water availability at appropriate times in
appropriate amounts. The natural climatic condition in
the Rajarata area of Sri Lanka does not ensure this kind
of water availability naturally, which prompted levers to
write: “It may broadly be stated that without artificial -
irrigation and storage of water, human existence in
North-Central Province would be impossible”® and in
much recent times, Tennakoon to write: “Because of the
rainfall vagaries, rain-fed agriculture in the Dry Zone
undoubtedly remains a gamble with a high risk of
frequent crop losses. Our then farmers in their attempt to
minimize losses because of rainfall uncertainties
developed irrigation systems over a long period of
time™. Several chronicle and epigraphical records imply
the conditions in ancient times. Siriweera® summarizing
the chronicle records notes that some famines occurred
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during the reigns of Dutthagamini (161-137 BCE),
Vattagamini (89-77 BCE), Kuncanaga (187-189 CE),
Sanghabodhi (247-249 CE), Upatissa [ (365-406 CE),
Kitsirimegha (551-569 CE), Silameghavanna (619-628
CE), Udaya II (887-898 CE), Parakramabahu 1I (1236-
70 CE) and Buvanekabahu (1278-84 CE). The following
inscriptional notes highlight the measures adopted to
address this natural phenomenon and augment the water
availability. :

... ket-kam sulab-kot siri-Lak Jondurvay sa-biya
nivay (by attending facilities for the cultivation of
fields by means of tanks, he dispelled the fear of
famine in prosperous Lanka), Kashyapa V, 929-
939 CE’

... gang-kad band-vay ... (pd)vit-vii diyen Hel-
divd dubik [nivay] (he repaired the dilapidated
tanks and ponds and by means of the water thus
supplied, he put an end to scarcity of food in the
Island of Ceylon), Mahinda IV, 1026-1042 CE®

Bdridd ni gariga vavu Sirvi Lakd da ket karava
siyal diya rafidavid (having dammed streams and
rivers (and constructed) reservoirs, and also
having caused fields to be made in Sri Lanka,
Parakramabahu I, 1153-1186 CE’

... boho dla avunu vivu bandava durbbhiksa
bhaya duru- kotd (be dispelled also the famine by
the construction of many canals, embankments
and tanks) Nissankamalla, 1187-1196 CE®

1
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As above records highlight, the timely availability of
water for cultivation was considered as a prime
responsibility of rulers, thus paving the way to an
irrigation system developed through the centuries.

The present form of studies on this ancient
system evolved since the colonial era, especially from
the Dutch period. During this period, efforts were made
to ‘repair and restore’ ancient reservoirs like Giants’ tank
(in Northern province), Mulleriyawa reservoir (in
Western  province), Kondawatuwana, Kantale,
Vendrason, Ampara and Irrakkam reservoirs (all in
Eastern province), Bandagiriya reservoir (in Southern
province) while “‘works like Kudu villu, Amban villu,
(both in Eastern province) and Urubokka (in Southern
province) were newly started. During the earlier part of
the British period, some isolated attempts, like
‘restoration’ of Giants’ tank and initiating. Kirama
scheme (in Southem province), were made. It was not
until mid 19" century, the irrigation activities acquired
some recognition through legal and institutional reforms.
In 1856, “Paddy Lands Irrigation Ordinance” was
passed, followed by “an ordinance to promote the
maintenance and extension of paddy cultivation in this
island” in 1861. In 1860 irrigation section of Public
Works Department was established. Years 1884 and
1887 marked the formation of Central Irrigation Board
and Provincial Irrigation Boards respectively. Officers
attached to these institutions as well as the provincial
administrative officers recorded their first- hand
observations on the ancient system in diary notes,
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inspection notes, sessional papers and administrative
reports.

The later part of the 19® century marked a new
phase of technical documentation, started with the view
of ‘repairing and restoring’ the ancient system back to
functionality. In 1896, it was decided to assign the
responsibility of the execution of irrigation works to the
Director of Public Works. For this purpose, a special
irrigation assistant (Henry W Parker) and several junior
engineers were added to the Public Works Department.
Due to the extended scope and diversified functions, a
* dedicated institution for irrigation activities, Irrigation
Department, was established in 1900. Planning and
implementation of major irrigation works were exempted
from Government Agents’ scope and assigned to
technically competent personnel working under the
Director of Irrigation. Mere observatory remarks were
replaced by technically based material including detailed
drawings, surveyor reports, ‘cost-benefit financial
analysis, irrigation manuals and hydraulic engineering
‘interpretations. These formed the basis of ‘restoring’
ancient works as well as interfacing them to the newly
designed schemes. However, scarcity of information on
the original system would have adversely affected this
expedition. Kamaladasa correctly notes:

When the colonial rulers started exploring this complicated
and comprehensxve process of resuscxtatmg the lmgatlon
infrastructure in mid 19® century in order to review the
system, there was neither written documents, for them to
refer nor a locally accepted or developed directions or
guidance for them to follow. Except the scattered physical
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evidences at the field there was no record available at least
giving the basic location data let alone the complicated
engineering information.’

_This narration presents two immediate questions. First,
in the absence of written documents, locally accepted or
developed directions or guidance, how the colonial
designers understood the function of the ancient
‘scattered physical evidences’. Second, were such
information really absent or merely their presence was
not known to those colonial designers, in their attempt to
‘to review the system’. For the first question, a possible
answer is that the modem irrigation and hydraulic
engineering knowledge to which those colonial designers
were exposed to, was used to understand the original
function of the ancient system. Superlatives and
achievements of the ancient system were measured by
comparing to what extent it complied with the modemn
principles. Notions like ‘Invention of European type
valve pit tower 2100 years ago’'?, Jaya-ganga having
‘gradient of 6 inches per mile for the first 17 miles’!! and
finding ‘old work and the new are never more than a few
feet from one another’'? emerged as totems of ancient
irrigation knowledge and skills, inferring that modern
hydraulic principles are the standards according to which
the local ancient system should be evaluated.

The answer to the second question is not that
straight forward, as even after more than a century from
colonial encounter, ‘written documents’ exclusively
dedicated to the ancient irrigation technicalities could
not be located. However, the absence of the dedicated
literature may not readily imply the absence of relevant

6
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technical information. Although technical literature
could not be traced, a large volume of literature that was
developed at least from the time of introducing
Buddhism in 3™ century BCE is still available. Many
religious and historical contents were included in the
Sinhala commentaries (Sthalatthakathd), which were
subsequently rendered into Pali, Later, a series of sub
commentaries (fika) were composed either to elucidate
the points in the commentaries or to give additional
information regarding the discussions in the
commentaries. Despite the fact that the core themes of
these works cover Buddhism and its practice and history,
it is possible to locate an enormous body of information
related to technical subjects like engineering,
architecture, medicine, etc., embodied therein.
Commenting on this possibility, Chintamani and
Subbaryappa note:

A cursory study of some of the Buddhist sources like the
Jatakas and their commentaries known as Affakathas
indicates that they contain not a few scientific idea as well
as technological practices which, if critically studied, might
throw ample light on the general level of science and
technology during that period."

It is in this background, that some extracts of the
Samantapasadika will be discussed in this paper to re-
examine the irrigation practices and norms in ancient Sri
Lanka. Attempts would be made to address the ‘locally
accepted or developed directions or guidance’ related to
urigation matters which were not available to colonial
designers due to the lack of ‘dedicated written
_ documents’ on the subject. According to Beccar ef al',
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conceptualization of any irrigation system should be
based on four key elements, (1) Physical (hydraulic
infrastructure, water sources, flows, applications), (2)
Agro-productive (soils, crops, technology, capitol,
labour, knowledge, skills), (3) Organizational (human
organization to govern, operate and sustain system) and
(4) Normative (rules and rights, and obligation related to
access). Samantapasadika contents on irrigation will
also be analyzed under these subtitles as it provides a

proper integrated format to cover a system with
diversified fields.

Locating the Samantapasadika

The Samantapasadika is one of the numerous works of
Acariya Buddhaghosa, the renowned commentator who
rendered the then exxstmg Smhalese commentaries
(Sthalatthakathd) into Pali in the 5t century CE. The
mere fact that some non-religious material available in
Sinhalese commentaries does not imply that such
material is applicable to Sri Lanka. At least three
possibilities could be presented in this regard. Firstly, as

the commentaries were considered to be introduced to
Sri Lanka by the Arahat Mahinda himself, the non-
religious material should be of Indian origin. Secondly,
as the commentaries were translated into Sinhala at the
time of Arahat Mahinda (3™ century BCE) and handed
down in the same language till the 5 century CE, there
were ample opportunities of accumulating Sri Lankan
information into the commentaries. Describing the
methodology adopted in rendering Sinhala commentaries
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into Pali, Acariya Buddhaghosa says in the introductory
verses of the Samantapasadika:

“And in commencing the exposition, I shall practically
base it on the Maha-atthakatha as well as the
Mahapaccariya without discarding the relevant statements
and the rulings given in the recognized commentaries such
-as the Kurundi and thenceforth I shall proceed with the
correct exposmon of the Tradition of the Elders embodied
therein™"

-

If that was the case, the Sri Lankan information should
also be available in commentaries as we see today. This
is the background in which recent studies ly
Adikaram'®, Rahula'’, Ellawala'® and Gunawardana®
exclusively used commentarial contents in their efforts
to reconstruct the religious and social history of Sri
Lanka. Thirdly, considering the extensive forelgn
relatlons that existed among the Asian societies prior to
the 5% century CE, and the possibilities of knowledge
transmissions thereon, the non-religious material in
commentaries may not be able to restrict to any
particular locality but a representation of secular
knowledge in the region.

These possibilities compel us to observe due care
when considering irrigation related information in the
Samantapasadika in the Sri Lankan . context. Another
limitation in this respect would be the core theme of the
work. Being a commentary on the disciplinary code of
Theravada tradition and composed with the monastic
readership in mind, the contents may only cover the
mrigation practices under monastic control and not
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present a general scenario. One obvious measure to
address these aspects is to subject the Samantapasadika
contents for further scrutiny under the findings of
ephigraphical, archaeological, literary material and other
historiographical studies. These would provide the
necessary corroborative evidence to generalize findings
from the Samantapasadika to the Sri Lankan scenario
and broader irrigation norms of the time. The sub
commentaries mark a valuable contribution in this
expedition.

There are three sub-commentaries written on the
Samantapasadika: (i) Vajirabuddhi tika, which is
considered to be written by Ven. Vajirabuddhi in the late
11"™ or early 12" century, (ii) Sdratthadipani, work of
Ven. Sariputta, of the fratemmity of Dimbulagala
Mahakasyapa, composed soon after the convocation held
in 1165 under the patronage of Parakramabahu I (1153-
1186 CE) and (iii) Vimati-vinodhini which was authored
by Ven. Kassapa, whom the S@sana-vamsa-dipa calls a
poet of the Cola country, but regarded in Burma as a
native of Ceylon.

In this paper, the irrigation related matters will.be
discussed under four topics, physical, agro-productive,
organizational and normative, the categorization
proposed by Beccar et al as discussed above. Other
chronicle, ephigrapical and literary material will also be
addressed parallel to the Samantapasadika contents, so
that its historical validity could be further established.
Modern irrigation practices and socio-technological
aspects in large will also be considered where necessary,

10
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to highlight the similarities and deviations in the past and
present.

Contemporary Irrigation Scenario

As the study is based on 5™ century CE work, it would
be appropriate to consider the contemporary status of
irrigation at least briefly. Studies by Nicholas®,
Brohier’! and Gunawardena??, summarized the irrigation
works that were in existence by that time based on the
chronicle and ephigraphical records. Accordingly, apart
from the minor works and storage, they occupied the
Anuradhapura city complex (Abhaya vidva, Tisad viva
and Nuwara viva), there is no sufficient evidence
available to conclude that there were major irrigation
works before the 1% century CE. However, records on
larger scale works begin to appear by the 1% century CE
which include damming of perennial rivers (Amban
Ganga diversion at Alahira) and. larger reservoirs like
Mahavilacciya, Manakittiya, Noccipotana, Hirivagunna
and Naccadiiwa.

During the 3™ century CE, Alahiira canal was
augmented to feed the newly constructed Minnériya
vidva. The Kavudulla vidva, Vahalkada vdva and Hurulu
viva were constructed by damming the Kavudulu Oya,
Yan Oya and Tavalam Halmillava Oya respectively.
Inter-reservoir canal was built connecting the Minnériya
viva and the Kavudulla vdva. In addition to the
Mahavili-Amban Ganga complex, Mahavili waters were
further tapped downstream via Pabbatanta ila, feeding
the Dimbulagala area. The Kanadarava viva, fed from

11
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Kanadarava Oya, and some tanks, utilizing the
tributaries of the Dédduru Oya at north-western plams
were also constructed during this period. During the 5t
century CE, major works at Kala Oya basin took shape
by combining the Kala viva and the Balalu viiva to form
the composite water storage. The inter-basin canal, Jaya
Garnga was constructed connecting the Kala viva and the
Tisa vidva at Anuradhapura which also fed an intricate
network of small canals in between. The Malvatu Oya
was further tapped to feed the Yoda viva and the
Akattimurippu tank in the Mannar district. Further to
works mentioned above, some small, medium and large
scale works are mentioned in the chronicle and
ephigraphical records.

This array of irrigation works should represent
only the discovered and the listed lot. As such, this does
not serve much purpose in locating .the irrigation .
scenario by 5 century CE, other than highlighting the
broader view of technical capabilities at the time. The
irrigation enterprise had developed to divert perennial
rivers which included the Mahavili — Amban Ganga and
Diduru Oya basins and damming several other non-
perennial rivers like Malvatu Oya, Kala Oya and Yan
Oya. Apart from the diversions, inter—basin canal
systems  were also in operation augmenting the major
storage facilities and feeding network of small tanks. It
could be safely assumed that by the 5" century CE, the
irrigation scenario in Sri Lanka possessed the basic
potential of developing into an advanced state of an
interconnected system. Therefore, any snapshot view of
that scenario would reveal valuable information

12
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regarding the irrigation system in Sri Lanka, the task
attempted in sections to follow.

Physical Structures
'~ Water storage |

Before going into details, it should be clearly demarcated
the scope of irrigation as illustrated in the
Samantapasadika. Both normative and physical
exposure shed some light in this direction. Being a text
dedicated to the discipline of the Sangha, the
Samantapasadika should basically cover the irrigation
works related to monasteries. As concluded by
Siriweera?®, these should be only minor scale irrigation
works and not major infrastructure of which the
operation and maintenance would have been under the
state control. The technical and economic exposure as
evident in the Samantapasadika would only be limited to
the field level water users and their immediate suppliers.
If the storage is small tanks, then the other irrigation
works should not be extended to the structures like large
reservoirs, trans-basin canals and their associated
hydraulic structures. Therefore, the following sections
only illustrate the context of minor irrigation works, i.e.
field level utilities and their immediate supply storages.

The rainfall in the area, generally referred to as
dry zone of the island is confined to about four months.
Except'the Didduru Oya, Mahavili Ganga and the Valave
Ganga, other rivers flowing across the region do not
receive a continuous flow of water throughout the year.

13
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The nature of the dry season in this area is expressed by
Nicholas“,

“During the annual drought the temperature rises, the grass
turns to stubble and the vegetation becomes parched, the
smaller tanks shrink to muddy pools, the streams and
watercourses run dry, and the larger rivers, except the
Mahavili Ganga and the Valavé Ganga, are reduced to
trickles or break up into disconnected pools.”

It is not certain whether the same climatic conditions
prevailed in the 5™ century CE, but the
Samantapasadika’s following passage indicates some
resemblance. There, watercourse which amounts to a
‘river’ is defined as:

During the reign of righteous rulers, it would rain once a
half month or ten days or five days. When it rains in this
manner with preferred amounts, if the flow in a stream
ceases as soon as the rain stops, that could not be treated as
a river (nadh). If the water flow in a stream prevails during
the four months of rainy season (vassanassa cdtumase),
wetting two inches of a bhikkhuni’s attire, covering
timandala, then that stream could be treated as a river.”

A part of the water received from rain enters into natural
flows. According to the Samantapasadika, only
continuous flows for more than four months could be
categorized as a river (nadi). The streams with flows less
than four months would have been non-perennial, which
quickly carry off heavy fall of rain and then become dry
afterwards.

Water thus received either directly from rain or
stream flows need to be captured, stored, maintained and

14
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distributed in an appropriate manner to assure a reliable
supply of water for human requirements, specially for
cultivation. The starting point of this flow is talaka,
(hereafter ‘tank’), the immediate storage before field
level. Some topographical observations would have been
prerequisite when locating suitable sites for tanks. The
Samantapasadika indicates to this effect:

Even without a ridge (pali), a large tank (mahato talaka)
retains a certain amount of water. When a ridge is
constructed, the water which was not retained due to the
unavailability of a ridge also retains.?®

Apart from such topographical surveys, adherence to
some geophysical investigations is also noted:

In the region of Hatthikucchi, a basket full of soil (parhavi)
was taken and washed in a trough and observed it was
consisting large amount of stones (sakkhard). Bhikkiis
themselves excavated a pond (pokkharaniam) there.”’

Recent observations emphasise the Samantapasadika’s
above concerns on the geophysical settings. Parker®® and
Blair®® observed that the natural rock formations were
selected to form the foundations of the embankments of
large reservoirs like Mahagalla and Kavuduluviva.
Pattiarachchi*® commenting on the foundation profiles of
some ancient tanks, both large and small, notes that they
follow the geological strike of the country rocks. Citing
several reservoirs, Giritale, Minn€riya, Sorabora,
Galgamuwa, Maha Usviva, Karangahavela, Tungiriya
and Mayalanvela, Pattiarachchi concludes that the
ancients assured the continuity of rock types for the
foundations of the tank bunds. Although the reference in

15
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the Samantapasadika was for a pond (pokkharani), dam
construction of any water retention body would have
been after a rational and systematic study, rather than
primitive trial and error methods.

- Spillways

Water releasing either to canals or to natural streams
from the tanks are made through spillways or sluice
works. Spillways provide the capability to release high
flow rates during floods without damage to the
embankment and appurtenant structures. The
Samantapdsadika’s notion to this effect:

If any person closes (pidahati) the spill (udakanibbahana),
the place where the embankment (mariyada) is weakened
in order to protect the tank (ta/a@ka),... and that leads to
breach the embankment, then the damage ... is considered
to be incurred by that person himself*'

And,

If any person closes (pidahati) the spill (udakanibbahana)
of a dried up tank (sukkhatalaka) where the embankment is

" weakened ... and water flows during the rai'ny season and
breaches the embankment (mariyadari 2 . that person has
committed the offence of bhandadeyya’.

Accordingly, it appears that a control structure
combined with a breaching mechanism was used as
spillway. A particular section of the embankment would
have been constructed in such a way that the excessive .
pressure due to the water, breached that section, and

16
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water was released safely. However, elaborating on this
passage in the Samantapasadika, Vimati-vinodhini notes:

nibbahana udaka means the excess water (adhika jalarn)
that is discharged at a lower elevation of the tank
(talakassa ékéna uttanéna passena)™.

And to the same effect, the Sarattha-dipant notes:

nibbahana udaka means the water discharged through a
side, in order to protect the tank (ta/aka) by keeping the
embankment un-damaged (mari 3yadam achindi), when
floods (mahodakarh) follows in _

Most probably, a dedicated structure would have been
provided by the time of the Vimati-vinodhinT and
Sarattha-dipani for spilling water, contrary to the
Samantapasadika notion of weakening embankment.
This may mdlcate a change in spxllway technology in Sri
Lanka from the 5® century CE to 11 century CE.

- O'utlets

Another important notion in the" Samantapdsddikd
regarding the water releasing from the tanks is its
reference to sluice mechanism:
An openly accessible (sabbasdadhdrapa) main canal
(udakavahaka) ... is fed from a tumba type sluice
(niddhamanatumba) of an openly accessible main tank
(mahatalaka)®>.

And,

17
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If any person ... closes (pidahati) the tumba type
sluice (niddhamanatumba) ... and the flow thus
created breaches the embankment (mariyadam),
then the damage ... is considered to be incurred
by that person himself*®.

The Vimati-vinodhini sheds some light on understanding
the  construction features and function of
udakaniddamanatumba. Accordingly:

niddamanatumba means the pipe (panali) made out of
materials like bricks (ifthakadini) through which water is
released for cultivation (sassadmarn)’’.

Several literary  works  subsequent to  the
Samantapasadika elaborate the meaning of Pali words
udakatumba®® and niddhamana®®. Amalgamating those
references to form a generalized interpretation,
udakatumba and niddhamana could be considered as ‘a
vessel with openings at both top and bottom’ and ‘path
of water flow through a sluice’ respectively. As such,
niddhamanatumba should mean a sluice consisting of
series of water vessels. The control of water flow would
have been achieved by a plugging devise inserted into
the upper most unit. Unlike the sluice type generally
known as bisékotuwa sluice, the water released through
this type of sluice is from the surface of the live storage.
The importance of this methodology is recently noted by
Madduma Bandara ef al.**. Accordingly, the top water
surface of the tank is least affected by the salinity and
drawing such water to field will not degrade the field soil
condition. This may be one contributing factor for the
sustainability of those ancient lands for several centuries.

18
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On the contrary, the most modern mechanical sluices
have been designed to convey bottom saline water from
tanks, thus salinity accumulates in the fields degrading
the soil condition.

Another type of water release mechanism
mentioned in the  Samantapdsadika is  the
udakaniddhamanapanali:

If any person ... closes (pidahati) the tumba type sluice
(niddhamanatumba)... and the flow thus created breaches
the embankment (mariyadam), then the damage... is
considered to be incurred by that person himself ... The
same applies to a person who opens the panali type sluice
(niddhamanapanélim)“.

Further elaboration on this sluice arrangement could not
be found in the sub commentaries making room for only
a conjectured opinion. As the term pandli means a tube,
this might be a horizontal outlet devise again closed by a
plug from the tank side. Alternatively, niddamanatumba
and niddhamanpanli might have formed the horizontal
and vertical segments of a composite discharge structure,
where both could be opened or closed from the tank side.
When the water level s high, water is discharged
through the niddamanatumba (the vertical segment) and
as water level decreases and reaches the minimum tank
level, niddhamanapanali (the horizontal segment) would
have started to discharge water.
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- Water distribution -

From tanks, water is released to main canals and from
there to secondary canals:

An openly accessible (sabbasddharapa) main canal
(udakavahaka), is excavated .passing through different
provinces (janapada). This canal is fed from... an openly
accessible main tank (mahdralaka). From this main canal,
secondary canals (khuddaakamditika) are drawn out and at
the end of those secondary canals, water holes (Gvata) are
excavated for the use by individuals.*

Considering the two main types of canal layouts,
bifurcating and.hierarchical system, it is evident that the
above notion closely resembles the latter. An interesting
feature of this layout is the existence of water holes
(avata), owned by 1nd1v1duals at the tail end of
secondary canals.

In contrast with other infrastructure systems,
modern irrigation is characterized by the strong
dependency of the users on the supply authorities. Users
of most infrastructures such as drainage, roads, domestic
water supply, electricity systems, etc., can make use of
the system deliveries at their discretion or at least, the
system is designed in' a manner which facilitate such
usage. However in most cases, the user of irrigated water
is dependent on the supply authorities with regard to
frequency, period and quantity of water release. Horst
notes this dependency occurs at two levels®. Firstly, at
group level where the individual farmer is dependent on
the group members and secondly, the group as a whole
depends on the operation of the major system mostly
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govemned by the authorities. From the Samantapasadika
contents alone, it could not be concluded the social
relationships between these parties existed in the 5™
century CE. However, from a technical point of view,
the existence of individually owned water holes, and
hence 'buffer water stocks would have made the users
‘more independent from the co-farmers as well as from
the major systems in their water utilization patterns.

As the water flows through the irrigation canals
(or natura] streams to that matter) under the force of
gravity, the elevation at the head end of the canal must
be higher than the command area. In some instances, the
level of the stream from where the canals get water may
be below the canal bed level. In such instances, weirs (or
barrages) are constructed across the stream to raise the
water level so that the water can be diverted to the canal.
The Samantapasadika provides evidences of this type of
water dlversxon

If the river (nadi) or a canal (matika) starting from the

river, is dammed (a@varanam karonti) using wood and if the

water. still flows through it, then at such locations, the

] kamma could be performed. If the water flow is fully

o ceased either by a dam (@varapa) or by constructing an

- enclosure (koftaka), then at those locations where the water
is not flowing, the kamma should not be performed*,

Another method of diversion from streams to canal is by
the -construction of a dam across a stream and

' mq)omdmg the water. The Samantapasadzka mentions
ghas type of diversions also:
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If a tank (talaka) is constructed by ceasing the river flow or
a ridge (pali) is constructed at the downstream and if the
incoming water fills the tank, kamma should not be
performed there®. :

- Water lifting mechanisms

Machinery for raising water from one level to another
was an operation of immense importance in any
civilization based on irrigated water supply. The
Samantapasadika indicates the existence of at least three
implements used in this encounter:

tulan is the balance used for lifting water, similar to