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WATER AVAILABILITY AND ITS USES

“There is only so much of it circulating in
nature and there is no more... Through the
history the water cycle has served humans

as the model of the natural world. Early
civilizations saw in it a figure ‘of the basic
pattern of life, the cycle of birth, death and -
return to the source of being. More recently
science has added to the ancient religious.
metaph_o’r a new perception: the movement.
of water in an unending undiminished loop -
can stand as a model for understandlng thef ,
_entire economy of the nature -

Wetet has been the most important natural resource upon which all kinds
o‘f”l'ife forms depend. Only one percent water constitute as. .fresh water in
»the forms of the rivers, ponds, lakes etc. It is this negligible amount of
water that sustains all forms of terrestnal and aquatic life on Iand

_Th’eptimary importance of water to the humans is that it satisfies )basic
household needs (drmkmg, cooking, washing, etc.) and economic needs
: Th:s is because water has multiplier effects on both agricultural and non
agncultural activities. In agriculture water is not just another input, but a
necessary means of production without Wthh pnmary productlon is
nmpossmle Water also plays a cnt:ca! role in mamtammg ecological -
balances sustainability of water supplies is important for sustamablhty of
the ecosystem (explamed in the chagter V). Control over water also helps

to determme social and polmcal power at all levels?.

Human occupations and migrations have been closely linked to ’.clim"atic

' D.Worester, Thinking Like a River, in W. Jackson (ed),'Meeting the Expectations-of the
Land‘ Northpoint Press, San Francisco, pg. 57

? Wood, Geoffrey, Palmer-Jones, Ahmed, Mandal and Dutta, The Water Sellezs A
Cooperative Venture by the Rural Poor, 1990, Connecticut, p 3. -
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changes throughout known records®. Climate has had d'is;tinct impacts on
human society and its evolutionary dynamics. For instance, it has been
“suggested that increased a}idity in Africa led to the eventual rise of arid —
adapted hominids and their migration to regions'wifh more conductive
climate regimes*. Human response to climate brimarity arises due to
qhanges in regional hydrology, i.e. an assured évailab,i{ity of watér. Rather
water availability appears to be the main 'reéson‘ for all ancient human
civ.i'li_zations to grow and ﬂqu;ish atong méjor perennial river sysf::ézms. For
instance, civilizations in Egypt, Meéopotamia lndia Aan'd China all
developed along perennially flowing -Nile, T|gr|s~Euphrates Indus and .
Hwang Ho rivers systems respectively. '

Récent palaeolimatic, archaeological, and historical evidences across
regions suggest considerable human adaptatiqﬁs, di.spers,é!, and
populaiion dislocation, cyclic spatial and demographfc ”rebrganization su#h
as. ébandonment and expansion, and human milgra‘tions due to climaiic

inducements®.

Besides debendenc'e on natural hydrology huAmans-v slowly developed
water storége systems to suit their needs.The excavations bf the Indus -
va!'léy civilization (3000 B.C. to 1500 B. C.), sites- Harappa and |
Mohanjodaro reveal the prevalence of a water harvesting system Welis
have been found at most house sites. Over seven hundred wells have
been estimated.® Excavations at Allahad‘mo, a small Harappan settlement

near Karachi, have revealed a well, which may have been used for -

8 For details see- Meze, E., Migration caused by climatic change: How vulnerable are
people in dryland areas?, Mitigating Adaption Strategies for Global Changes no. 4,
2004 pp379-406
De Menocal P., Plio-Pleistocene African climate. Sc;ence 1985, 270 pp.53-59
Gupta Anderson, Pandey, and Singvi, Adaptation and human migration, and evidence
of agriculture coincident with changes in the Indian -summer_monsoon during the
Holocene, Current Science, vol. 90. no. 8 257 April, PP 1082-1090.

® Shereen Ratnakar The end of a great Harappan Tradition, Manohar publications New
Delhi, 200, pg. 84

97



irrigation. The well stood at 1 25m higher than surrounding area, which
was paved with stones.’ The excavators were of the opinion that the’
drameter of the Harappan wells was purposely kept small “so that the:
water level could rise higher and would overflow in an artesian fashron
These can therefore be taken to the earliest wells of their kind. Hlstorrans
hotd the opinion that the Harappans must have had. some method of
i’ 1rr_rgat|on because they cultivated winter crops l'rke wheat and Barley®. This
' ;water‘ could have come from'the wells. '

Dhotvrra a major site of the Indus valley crvrhzatron datmg back to the third
mrltenmum B.C. is located in the great Rann of Kutch in. Gu;arat Being
*tocated in the arid area, there were perhaps no perenmal sources of water
m the forms of lakes and rivers. The mhabrtants of Dhot\nra therefore
created several reservorrs to collect the Monsoon runoff water flowing in
the flanklng streams of Manhar and Mansar. Stone bunds were raised
across ‘them at suitable points in order to drvert the ﬂow of water through
mtet channets into a series of reservoirs, which were dug out in the sloping
areas ‘between the inner, and the outer wal!s of the Harappan city of
Dhotvrra . Water reservoirs were: separated trom each other by bund-
cum-causeways, which facilitated access to drfferent drvrsrons of the city.
A network of drains crisscrossing the mtadel was also: tard out to collect -
ramwater in the times of scanty rainfall, the’ causeways enabted the water
to get stored- m the selected tanks. Most of the drains rntersected each
other and fi natly ]omed an arterial drain"’ Thus the entlre system was set
up to optimize conservation of available ramwater |n the city. (See map
A for various ancient hydraullc structures of the lndran subcontrnent)

" Sunita Narain, and Anil Agarwal, Dying Wisdom: Rise; Fall and Potential of India’s
Tradltlonal Water Harvesting systems, New Delhi, 1997 pg.19

8 jbid, pg.19 '
° Shereen Ratnakar, An aspect of Harappan Aqncuttural productron Studies in Hrstory,
vol.ll, 1986, pp.137-153
% Dying Wisdom, pg.19

"' J.P. Joshi and R.S. Bhist, India and the Indus Valley Civilization, New Delhi, 1994, -

pg. 31
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The use of irrigation facilities by agricultural societies during the Vedic
period was _concretely textualised. There are references to artificial
waterways- kulya and khanitrima apah- in Rigveda. These. perhaps
referred to the irrigation channels. The other eXpreSSions used for the
same device were Sushira' and Soormi Lifting devices to draw water from'
the wells were aiso in use called ‘ansatrakoshia’ and ashmohakra These |
were probably made up ofa leather bucket drawn over a pulley for lifting
water from ;he ‘wells. Rigveda also contain many notes on ‘irrigated
-agrioulfure river courses and dyke's The Chandogya, one of the _principal
Upnishads (the phllosophrcal reflections of the Vedas numbenng 108 in
all); points-out':

“The rivers...all discharge their waters into the sea.
. They lead from sea to sea; the clouds raise them to
ithe sky as vapour and release them in the form of
. ram

'Thls is probably the oldest reference to natural processes within the
hydrologrcal cycle It shows that as early as about 1000 B.C. ‘attempts
were being made to interpret and explarn recurrent natural phenomena on

the basrs of drrect experience.

Kautrlya the author of Arthashastra had realrsed the vatue of water in the
expansion of agnculture and the subsequent benefit to the krngdom in the
form of enhanced land revenue. Mauryans, the founder of : one of the
earliest emprres in India attached special rmportance toywat‘er resources..
in.the chapter entrtled “The Activity of Heads of Department’ Kautrlya

regarding the dutaes of the citizen, mentrons

2 Dying Wisdom, pg.13
s lb!d pg.42
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" “He should build irrigation systems with natural water
resources or with water to be brought in from
elsewhere. To others who are building these, he
should render aid with lands, roads, trees and

- implements and also give aid to the building of holy

. places and parks. If one does not participate in the
joint building of an irrigation works, his labourers and

- bullocks should be made to do his share of works and
he should share the expenses but will not receive any -

" benefits from it. The ownership of the fish, ducks and
green vegetables in the rrrlgatron works should go to .

: the king”. : -

ln another chapter, concerning therjudges, he says“‘;

“In case of damage to the ploughmg or seeds in
another’s field by the use of a reservoir, channels ora
field under water, they shall pay compensatron m ,
accordance with the damage '
“Owners may give water in return for a share of. a' .
produce of various kinds from the'sowing in the fields,, -
parks and gardens watered by their dug out channels .
structures based on rivers or tanks, or to others as it
may be advantageous. And people, who use them .on
lease, shall keep them in repair. In case of farlure to-
repair, the fine is double the loss.”

The terms used in the original text relating to' water harvesting systems

are several -‘'setu’ for embankment or dam for storing water; 'parivaha’ for

channel tataka’ for tank; mbandhayatana for canals from a river dam;

and ‘khata’ for a wel%

A few more interesting points emerge from the Kautilya’_s Artha_shastra.
The land on which the tank was built was a state owned pr.operty and
puﬁ'ishmeht was prescribed for a person who failed to co—orﬁerate in the .
bui'lding of an irrigated works. Similarly, fines were im‘pos‘ed‘for the
damage to the embankments, or flooding of the lower tank by a tank

constructed at a higher level. -

" jbid, pg.43 ,
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There are diverse opinions on whether water should be viewed as a need,

a right or a commodity. How water is perceived in a particular context-as a
common pool resource or an economic need ~has ramifications on its
governance. Its ownership, maintenance and uses define social
relationships as well as economic and power equations in a given society.
Recent studies indicate that rules of ownership determine how water will

be shared; marketed; and managed.

In ancient times when the people traveled in groups, whoever discovered
or possessed a particular piece of land first or cleared it for agriculture was

believed to have a right to it and to any property (land and water).

This principle of discovery automatically led to the evolution of “riparian
rights”. These refer to the rights of the landowner to use the water
adjacent to or flowing through his property. A riparian owner had the right
to use water for certain specific purposes such as, for drinking and
irrigation. However he could not deny the riparian rights to the owners of
the downstream properties along the waterway. In other words he could
not dam or channel away the water from its natural course. A landowner

could also create profit by permitting someone else a share of resource'®.

"> Evolution_of Water Rights, UNDP Report, 2004-5, by Jal Bhagirathi Foundation,
Jodhpur.
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in Arthashastra Kautrlya refers to the ownershrp and ‘management of the

village tanks in the following verses

A Waterworks ‘such as reservoirs, embankments and tanks can be

privately owned and the owner shall be free to sell or mortgage

them'®

. The ownershivp of the tanks shall lapse, if they had not been in use

“for a period of five years, excepting in the case of distre'ss17

Anyone leasing, hiring sharing or acceptmg a waterworks as’ a

, grown in the fields, parks or gardens

pledge, with a right to use.them, shall keep them m ‘good
condition’® '

‘ Owners may grve to the others in return for a share of the produce

40

In the absence of owners, either charitable mdrvrduals or the people

Cin the vrﬂage actmg together shall maintain waterworks

oy

3

No one wrll sell or mortgage, directly or mdrrectly, a bund-or

‘ embankment built and long used as a charrtable publrc undertakmg
v except when it is in ruins or has been abanofoned21 5 :

'Tradiﬁonauy“Water resources were generaliy 'managed by the - ioca!

commumtles in the rural India which helped them in achrevmg a degree of

seif sufﬂcnency and sustainability in meeting their water needs ln urban

areas State: p!ayed a more substantial role in the ptannmg and executlon'

of the water management systems. Apart from the . state patronage for

' water bodles came from the generosrty of the phrlanthroprst and rmportant .

H i

18 Kangle R P. The Kautyla Arthshastra 1969, translated by Rangrajan L N, The ~
Arthshastra, Pengurn Books, New Dethi, 1987, (3.9.33). Numbers refer to the book
number chapterand verse number in this book. .

lbfd (3.8.32) ‘ : . o

fbid {(3.9.386) o

/bld (3.9.35)

2 ibid, (3.10.3)

:brd (3.10.12)
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personalities of the society. There was the minimum interference of the

state in the management of the resources.

* As compared to the Brltlsh areas the Princely States had better capacities

o to for irrigation development and malntenance They supported traditional
‘water systems which were eco- friendly and ensured: the repletron of the |
~ground water. These are drscussed later in the form of tank managements.
~Regarding the burldmg, marntammg and ownershrp of artrfrcral water
”storage systems in Gujarat, David Hardiman has made a number of
;relevant observatrons . According to hrm in Gu;arat the fmance of well
. ::;‘bwldmg by merchants capital appears to have a long hrstory In the 16th
47" and 18™ centuries rural Gujarat became a part of the all —India and
‘international expandmg trade. Merchant capital helped to’ fmance the'
fextensron of agrlculture throughout Gujarat to take advantage of this trade
;'Central Gu;arat became the core agrrcultural zone lrrrgated cash crops"
-such as cotton rice fruits and sugarcane were grown on a’ large scale
“Wells were also built and owned by landlords to provrde water for the

'tenants who cultrvated therr lands.

Generally burldrng and maintenance of reservoirs requrres communrty
organization. on ‘a cooperative basis. In rural Gujarat there are evrdences
' of this work bemg done largely on the village level.. If necessary then
funded by sahukars and supported by rulers in the form of tax rellefz" As
land tax was! generally paid by a village as a corporate group through a
sahukar, this would have meant that the usurer would have admmrstered
the fund with the village elites organtzmg labour on the vrllage reservorr by -
the subordinate vrllagers For example in the Parantij Paragana (controlled
by the Gaekwad), two grants of Rupees 50 by the state and the marwari

2 pavid Hardiman, Well Irrigation in Gujarat, Systems of Use, Hierarchies of control,
Economrc and Political Weekly, June 20, 1998, pp 1533-1544. o
lbld pg.1536 -
24 jbid, pg, 1 536
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merchant towards the cost of rupees 300 needed for répairing the Sujra
tank?. An early colonial report on Dholka mentions a talav watéring 150
"to 200 bighas of land, which was kept in repair :by an annual allowance
“deducted for the purpose from the village land-tax®. In most cases the
day to day upkeep was the responsibility of the villagers, Accordmg to
another’ British source, there was ‘a traditional and customary obhgatton'

27 Alexander K Forbes also gives

upon the irrigators to do petty repairs
evidence of the cultivators paying for the mamtenance of the water tanks
in kmd Usually one basket of the produce was charged per culhvator for

tank mamtenance

. The above d'iscussion endorses the idea of strong ‘village based cohtrol
.over irrigation résources in the past. Though the merchénts[séhukars
provided the finance to build wells, reservoirs, and other Watef étorége
. faciliies, they were operated and maintained by the farmers themselves.
The\ water was distributed according to the arrangements médé within the
village?. In stratified villages it was relative small elite which ‘tdok the
responsibility for organizing irrigation, which owned the wells, and whxch
accordingly reaped the most benefit.

Traditionally wells have been the chief source of irrigation in the State.
David Hardiman opines that in the state there have been no records to
show as to how water from a well was distributed and there is further

E inadéquate information- on the form of irrigational water taxation-in cash,' |
kind or labour, if at all it was to be paid. Howevé'f the irrigation tax was

%y H Cherry , collector of Ahemdabad to commissioner of Deccan, March 31, 1824,
Compilation of Papers Selected from the Records of the Government of Bombay
- Revenue Department, Relating to Artificial Irrigation, Bombay, 1838, pp 10-11
% J.-Cruikshank, December 31, 1825, Report of the Dholka paragana, Selections from
Records of the Bombay government, No.10, Bombay, 1853, pg.6. ~

% R G Gordon, The Bombay Survey and settiement Manual, vol 2, Nagpur, 1960, p 462.
28 plexander Kinloch Forbes, Ras Mala, Hindoo Annals of the Province of Goozerat in
Westem India, 1924, LPP 1997, vol 2,.p 247-248.

2 Eor details see well Irrigation in Guijarat, p.1538, col Il.
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levied by the government on the basis of crops grown in‘the field. Different |
water rates were chafged for the Rabi and the Kharif crops®®. |
' There is one refefence to the use of water in the Report of 1885 relating to
the Siyanagar Peta of Amreli district of Sadrasﬁtra, which was under the
rule of the GaekWads of Baroda. It states that the custom of the country is
that if a person wants water he should take it from his neighbour and this
is freely done. 31C)ne has to -remember that the village economy of the
-peninsula at that time was only shghtly monetxzed as compared to the_
malnland Gu;arat , ’
~ Besides the sahukars and the landlords, the: state had a strong mterest in
_ irrigation, as hlgher taxes could be collected from irrigated Iands lt is to be
noted that accessibility and the nature of the lrngatsonal facmtles'
determined the variations in the land revenue rates. The tax’ burden on the -
artificially irrigated land was less. * This reduction probéb!y' was to
kcompensate for the cost of instruments made for the tmgation For
example in Rajasthan, bara or vor (Iand of first quality)- was charged at the
rate of one and a half while the pivial or the piyal land (:mgated)-iands
watered by wells and tanks were charged at a lower rate. In 'thfe same way
when a cash crop like a sugarcane, was naturally inuhdated‘by the river
water it was more heavily taxed (Rs 5/b|gha) than whzch was artificially '
: wngated by wells (Rs 3/bigha)*®. This testifies that the rura! ellte were very -
much aware of the environmental constraints on agncu!ture productlon
'and it was vxSthe in the nature of taxation. Under the Mughals though
there was no specific tax on the irrigated lands, fields ;w:th vaiuabie cash
crops under irrigation were assessed at a high rate™. in the";Chilfdi region

3% ibid, pg.1537 S
3'F A H Elliot, Feburary22, 1885, ‘Settlement Report of the Damnagar Taluka’, part I
Sxyanagar Peta, BRO, HPO. 263/36a

> Mayank Kumar_Claims on Natural Resources: Exploring the role of political power in
gre colonial Raj, Conservation and Society, Vol lll, No.1, June 2005, pg.136.

ibid, pg. 138
* Irfan Habsb 1556-1770, The Agrarian System of Mughal India, Asia pubhshmg House,
1963, New Delhi, pp.207-12 .
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of South Gujarat, for example, the Marathas demanded Ré.8-9 per bigha
for the best rice lands and Rs.5-6 for per bigha for the inferior rice lands®.
“In -Dholka pargana, the Gaekwads levied a _fax of Rs.10 per bfgha on
irigated lands but only Rs.3-4 per bigha for unirrigated lands®. The
determination of the land revenue according to thé means of irrigation aiso
testlfles the extent of intervention made by the ruling section of the socuety
in the pre colonial period. The local officials had considerable discretion
over tax collection, and it seems to have been their practice to encour:age‘
Wen constructioh by granting tax concessions. Duriﬁg the colonial period it
took a more definite shape with the introduction of vanous Water Acts
Wthh have been discussed later in this chapter ' '

It will be apt to locate water bodies and their maint_eg‘)ancéfiafx the British
land revenue systems introduced in India. A distinctiVet feature of the ‘early
cdiénial land registration was the meani‘ng of prbpe,rty. Revenué:earni'ng
purpose determined what was to be fegistered afnd what not.- The
agricultural land that could yield revenue was property worth reéistration
with private parties. The rivers, water bodies, woodlots and grazihg
grounds, were not considered properties as they did not yseld any
revenue . In the raiyatwari areas, settlement of land was made with
individual tenants (raiyats) against paymenfs' of land revenue. Local tanks,
wdédiands ‘and grazing grounds not producing any revenue, were not
settled Of these, the water sources did not exist in the ‘natural state. India
had an mdlgenous need based irrigation system, whach the Bntlsh were
not at all famthar. These ;mgat;on works required regular maintenance.

" Revenue earnings were crucially dependent on the effective working of

3 ¢.J. Prescott, Papers Relating to the Revision Survey Settlement of the Chikli Taluka of
the Surat Collectorate, Sept. 11, 1865, Selections from the Records of the Bombay
Government, no 381- new series, Bombay, 1899, pg.53
3 Reports on the Resources of the District of Dho!ka in Guzerat, Selections from the

Records of the Bombay Government, no.39, new series, Bombay, 1858, p.15.
¥ Brara Rita, Common policy as process- The case of Rajasthan, 1955-1988, Economic
and Political Weekly, October 7, 1989.
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the irrigétion works. This fact compelled the state to become a provider. In
the permanently Settlement areas such a problem did not arise. Estate
“owners were registered, but affairs within their zaﬁ'ti_ndaris did not come
under the purview of public law for at least a hundred years. Private '
“contracts between zamindars and'tenants misleadingly called*c‘ustorﬁary
_ Iaw were effective on the natural resources mcludmg irrtgatlon systems

,ln the raiyatwari areas it was the moral duty of the Collector to look after
‘the then- existing irrigation works. As the revenues fell due to failure of
wéter works, the East India Company government began to ;year mark
large sums of money to organize repair works. The m,o'ney; was . not:
éfﬁciently spent‘ as the revenue officials did not haveitﬁe’ ‘technical
_expertise for this kind. of work. By 1819 a depariment,of civil éhgineers
was created. By 1830s this department could pfodi}ce énginéers who
were fairly well-acquainted with the indigenous f'r,riQation5 works ¥ . By
1 880s the PWD could release a complete list of nelarjiy 34, 000;; tanks in

the raiyatwari areas.

Thé British were more interested in building huge dams and ‘cana‘!s rather
than also maintaining the traditional water harvesting structures which
during the pre colonial period were looked after and taken care of by the
village communities. It was only later that water was given nmportance to
as its availability ensured the huge amount of . money through the
collection of the revenues In the North India, under Canal: and dramage
Act of 1873, a provision was made according to which if the Government
deems it necessary to invade the right of an mdfvxdua} in ,p;ubhcimterest,
proper compensation would be paid to the person whoss rights were

* Nifmal Sengupta, Property Rights, Incentives, and Efficiency: Natural Resources in "
Indian Legal System, Paper presented at the Conference on law and Economics, Indian
Statlstical Institute, New Delhi, January 11-13, 1996, p.5

% ibid, pg.6
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‘invaded®. This provrsron thus granted the State the power to take over
-any water supply in the possession of the mdrvrduai " .
" It was the coming of the easement Act in 1882 and the Land-.Acquisi‘rion~
Act in 1894, that water was dealt legaHy, in connection with the land. The
"' Easement Act of 1882 was the first legrslatrve Act that explicitly provided
for water rights.

_ Accordrng to this Act, the State recognized three krnds of rrghts“‘
L. Customary Rrghts » '
. Those be quested by express grants

. Those granted by status, e.g. trrrgatron taws

The Act also tegrtrmrzed customary nghts of the peop!e and provrded
gurdehnes for the recognrzance of such rights. -

e By Iocal customs

) By tong use of precrprtatrcn

Under the Easement Act, an mdrvrduat acqurred%the right to use water
accordrng to his necessrtres but the State had: . the ‘sovereign rrght of
ownershrp over water whrch could not be either breached or cha!lenged
by the mdrvrdual The tandowner coutd use the groundwater but it was
subjected to the power of the State to regu!ate the use of water. ,

The result of such Acts was that the constructron and devetopment of
water bodies by the communrty steadrly declmed,, as the ownershrp and

I
control was transferred to the. State o :r

Cod

) "Customar}g law_and modern qoverhahce of Naturat Resources in_india- "Conflicts and
Prospects for accord and’ strategies, M.S. Vani, Paper submitted for the Commission on

Folk law and Legal Plyralism, Xl International Congress, Tharland April 2002, pg 24.

“ ibid; pg 26

i
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Water storing structures in Gujarat

' Most of the expressions found in the Arthshastra recur in several ancient
Indian texts. Numerous_ inscriptions of different periods have been found in
~ almost every part of the country with a wide range of information about
dams, ‘tanks and embankments. Two inscriptions engraved‘on a rock in
Junagadh (Gu;arat) provide some mterestmg information about the repalr
of.an embankment, which was destroyed dunng a flood

.Tne‘ first ins‘crilption datesy back 'to Saka year 72 (150-1581 A:D.) .of
Rudrademen,é the Saka ruler. This inscription records the restoration of the
lake Sudarsana by Mahakshatrapa Rudradamana. The lake had originelly»
been constructed during the reign of Chandragupta Maurya by his vrceroy
4 Pushyagupta and was later amproved under the reign of the kmg Ashoka ’
when rrngatron canals from the lake were excavated by-the Yavana king, |
‘Tushaspha. 42 Thrs lake was created by storing the water of streams like'
the Suvarnasrkata and Palasini runnmg form Urjayat (modern Grrnar) hills.
Short!y before 150 151 A.D., the swollen floods of the Suvarnasrka

Palasrm and other streams of Mount Urjayat caused a breach in the -
embankment, ,as a result of which Lake Sudarsana ceased to exrst The
work of restormg the dam was carned out by the king Rudradamans :
‘ mtmster Suwsakha a Pahalava (Parthran) He was the governor of the
provmces of Suvarna and Saurashtra ‘ ‘
Several facts emerge from this inscription. The water from trZIe Iake' was
used for irrigetion through canals which was excavated by 'tne-: kin‘Q
Tushapa Four centuries later the restoration work was camed out by a

.

Pahalava

~-

“ Hasmukh D Sankalia, The Archeology of Gu;arat Natwarlal and Co pubhshers

Bombay 1941, pg. 7
“ Dying Wisdom, pg.62



- This is an evidence ofvthe human skills and knowledge, Which was used
by them for the construct dams lakes and irrigation systems even in the
fourth century B.C. '

‘Three hundred years later, the embankment of the Sudarsana Lake burst .
: agatn as a consequence of excessive rain in 455-456 A.D. “ The'maséive
‘ breach was repalred and rt was renewed under the orders. of Chrakrapalita,
i ‘after two months of work in 456 A.D. Another. mscnptlon at Junagadh at
’}the time of kmg Skandagupta (455-467 A.D.), records the: repairs to the
| ‘embankment of the Sudarsana Lake by Charkrapahta “ ' ‘

I
t

‘ fiThe‘ two inscriptions have .several common feattjres Both mention the
Aiiname of lake as Sudarsana tataka or tadaka The tnscrrptron also’
;mentrons that the lake was created by setubandhana or embankment
;facross the rrver Pa!asmr Kautiya also used the term setu for embankment
:The other terms that have been used in the rnscnptron of Rudradaman are :
- pranali for canal and mrdhawdhana for the removat or cteanng of silt .
from the bottom of the' lake Each of these mscnptlons gives detarled
measurements of the breach caused, and the time taken ‘to reparr and
restore the embankment ~which ongtnalty had an earthen core and stone
: facmgs on both the sides. The Sudarsana Lake - perhaps fell into drsuse
somet:mes in the eight or the nmth century A.D. due to the destructlon of

the embankment and was never restored again.

It -thus was in use. for over a period of more ‘than thousand'years
Therefore we can say that people from the earhest crvrhzatron had |
understood the srgmﬁcance of water and had made several efforts to tap
the rainwater. Examptes of Dholavrra and Junagadh in Gu;arat testtfy to
" this statement. The state of Gu;arat presents a prctpre of a‘nch and varied

“ibid, pg.63
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ecology. While .the southern part of the state receives high rainfall during
the Monsoon lfrequently resulting in floods, the Northern‘ ‘and Western
‘ “parts of Gujarat are Adry recelylng scanty rainfall. Traditionally wells and
r ‘tankshave been the'principal means of wa‘ter_' harvesting in Guijarat.

) fStep wells are found in ali over Gujarat, but they are located more in the

VNorthern and Central part of the state. They are known as vav’ or ‘vavadi
in. Gu;arat whereas in Rajasthan- and Northern India, they are called
‘baolrs and ‘bavadis The term stepwell itself ‘indicate the style of its
?constructlon Both parts of the term characterize its mherent feature (step 2
rand well). The Iong stepped corndor leadlng -down to 5-6 storeys was a
major constructional element . in the building of a stepwell The

o . constructlon of stepwells in the arid climate-of Gu;arat is an example of the .

people $ response to the adverse climatic condmons Stepwells were only
~ next in |mportance to ponds, tanks or artificial lakes in meetmg peoples
_water requrrements in the Thar -areas of - Gu;arat '

iSculptures and mscrlptlons in stepwells demonstrate the importance they
commanded |n the tradrtlonal social and cultural lives of the people It was
- a common custom among the women to make offenngs of coconuts
grams and mllk to the Goddess in the stepwells to obtaln a good husband
progeny and’ prosperlty After marriage, couples would go to pay homage
to the water dexty and recerve a boon of fertrltty Stepwells were used for
: vanous reasons and their locatlon often suggested the way in whxch they
were used. When it was located wrthm or at the edge of the vrllage it was
maxnly used for the utrlrtanan purposes and as a place of social
gatherrngs When the stepwells were located outsrde the vrllage and on
the trade routes they were often frequented by travelers and caravans as
restmg place. One could still find the traces of stepwells on the military
and trade routes from Patan in the North to the sea: coast of. Saurashtra
When they were used extensively for irrigation, a slulce was'constructed



~ at the rim to receive the water and lead it to a trough or pond, from where
it ran through a drainage system and was ‘channeled into the fields.
‘Minerals, salts and other substances dissolved in the water of a stepwell
often had the quallty'of brightenlng or strengthening materials like cloth
and metals. It was widely believed that the water of a stepwell called ‘sar’

in southern Saurashtra heiped to sharpen the swords. Many stepwells
were also constructed in the. State of Baroda Of these the most notable

r are the celebrated Navalakhr (meaning nine lakhs) stepwell at the Baroda

d!stnct of Sevasi, Mandala at the Dholka taluka and Sontra at the Petland

taluka of the Baroda drstnct P ' ‘

The other water storing structures of Gujarat were ‘tank's

The general reasons for building tanks are: low ralnfall increasing
populatron preventmg soil erosion, and stonng water for situations of
‘water scarcrty etc Tanks serve vanous purposes mcludlng the ground
water recharge by reducmg the runoff and enhancmg the water stagnation
time. There is a posmve correlatron between water |mpoundmg in the |
tanks and ground ‘water charge. Ground water w:thdrawal through tube
wells needs . to be balanced by recharge, through srmple technologles
| such as tanks Since: tanks are neglected and remam devord of water for

- most part of the year recharge is a problem Deple: n of ground water
has: serous consequences it not only reduces the avarlabrlrty of potable
water to people and their;livestock, it also reduces the quantum of surplus
: water that can be used' for rrngatron and enhance.i"ent of agncultural
productlwty The dry cllmate in North Gujarat and Saurashtra and the
lrmrted penod of monsoon in South and Central Gu;arat led to the burldrng
of. numerous’ tanks Tanks were elther burlt for dnnkmg Water or for
lrngatron Reservorrs like ‘tala\/ were lmportant not only as a dlrect source

Deep Narayan Pandey Sacred Water and Sanctlfred V g t tlon Tanks and Trees in -
lndla Paper presented at the Conference of the International Association for the Study of
Common Property, in the Panel’ Constituting the prerlan Commons Bloomington,
Indiana, U S A, 31May-4 June 2000, p1. l
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of irrigation, but also becaose they allowed the water to‘rpercolate into the
soil and top up surrounding wells. In close aSSOCiation with the traditional
: “ water managem‘ent, we find interesting practices of plant ethno—forestry.l

Often around the tanks numbers of trees were planted. The oasic-reason
~ for the plantation of trees in the embankment area is that trees protect the
-soil from being_eroded. In India, embankments 'are found to have been

. -planted with pipal. (Ficos religiosa), bargad (Ficus benghalensis), gular

‘(Ficus g!omerataj 'mango'(Mangifera indica), "and neem (Azadirachta
.»mdlca) Age of the tank can be often guessed by the age of the survrvmg
'tree Accordmg to A Mlshra "once the trees are- felled the tank too goes
into peril. If the tanks are rmpenled trees fonow the surt”46

Alexander Forbes throws hght on another advantage of a tank- the
cultrvator used the shme of a dried ~up tank as a, manure, upon lands
intended for rrngat:on and then for cultrvatron"7 Forbes also observed that
small. reservorrs of water catled kunds ‘and more |mposmg wavs, or baohs
and sometlmes majesﬂc tanks are more or less mdrspensable
: accompamments of places dedrcated to the rehgron of the Hindus. Like the
Christian churches of the Mrddte Ages the Hmdu temptes of GUJarat are
'usualty in srtuatrons hrghty favoured by nature The awful gloom of the
grove, the romantlc beauty of the mountam gten the brrghtness of the .
rrvers bank, the wrldness of the cloud-enveloped peak or the solemn
calm of the ocean bay, are the accessones of whrch the rehglons of Shiva

and of Admath know futl well how to a\raﬂ"8

Wells since centunes have been the pnncrpat source of ungatmg the land.
They were elther bunt by Iabour from within a vrllage or by professronats
who. were apt m rdomg this work As the rock cut wells were difficult to
build, skilled wetl constructors were hired to pen‘orm‘the task. They were
normatty from" a :specialist caste, known as the Ods. They” were

46 Mrshra A, Aaj bhi khare hain talab, Gandhl Shanti Pratisthan, New Delhz 1983.
*” Ras Mala, vol. I, pg.244.
*8 ibid, pg.308
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professional reservoir and well diggers. ® The building of a stone lined

well with the elaborate water lifting device was extremely expensive

B costmg anywhere around Rs. 150- 1000 depending upon depth and width,

it was not always. possrble for the ordinary peasants to mange the sum on
therr own. Thus they had to borrow the amount from the moneylenders at
the interest rate ‘of 12 percent. This meant the mortgagrng the future
produce of the land’ and perhaps even the well rtself to the usurers. This is
the reason why the usurers were always encouragmg the- peasants to
~ undertake the constructron of the wells. This also enabled them to dictate
'the crop to be grown by the peasants During the medieval time a large
part of Gurarat was a part of an expandmg all lndla and international trade
-and. the merchant caprtal helped to t" inance a large scale extension of
agnculture through out Gularat lrrrgated cash crops such as cotton, rice,
frurts and sugarcane were produced on a large scale for export to other
‘parts of India and abroad. Wells were oftenl burlt and owned by the
landlords to provrde water for the tenants who cultlvated their Iands ‘
Reservorrs and' the other water stonng structures were also largely
.constructed and ﬂnanced by the rulers as a Iarge scale productron always‘

lead to good revenues

-The Solankr dynasty, whlch ruled from the Anhrlwada Patan m North
Gularat from AD 941 to 1212 developed an extensrve system of
Teservoirs in that area Famous monument of the krng Bhrmdevs reign
was the Ram s vav or stepwetl at. Anhilpur constructed under the ausplces
of the queen Udaymatr The date of its constructron rs placed at 1032 ADS".

. The successor of Bhrmdeva I, Karna (1 064-1094 AD) after defeatrng the
Bhil chreftam Asha . Bhil at Ashapallr (Ashval) _near, Ahemadabad
commerated hlS success by constructmg a reservorr called Karna Sagar:

-

49V K. Jain, Trade and Traders in Western India, AD 7000-1300 New Delhi, 1990 p. 28.
% M.S. Commissariat,A History of Gujarat, With a Survey of its monuments and
inscriptions , vol., 15673-1758, Orient. Longmans, Bombay, 1938, pg.1xii
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and found a new city of Karnavati. The river Rupen was drverted at
Modhera to take water to the Karna sagar reservorr— a distance of about
20 .mrless‘. It is said that the reservoir survived for centuries as a great
irrigation lake, and was in use till the year 1814, When a heavy fall of rain
'caused the River Rupen to break through the great embankment and

-+ Karna Sagar ceased to exist.

‘ Karna Solankl was succeeded by his only famous son Siddhraj (1094-
i 1143) He while fighting a long war with the Parmars of Malwa (the war
continued for almost twelve years) built “Sahashralmga ta/av or. Tank of

o the 1000 temples of lord- Shiva’>. The reservoir was of i rmmense srze with

f numerous shnnes onits banks. The tank was multrlateral and in rts center

, was: an.island on whrch stood .the temple of Rudreshvar. The tank now lies

. in ruins.

In the medreval penod the famous water stonng structure Was Hauz~l-
Qutb or the. Kankarra Tank; built by Sultan- Qutub—ud din |n 1451 in

Ahemadabad 1t was a regular polygon of 34 srdes and enclosed an area

of 76 acres. It had number of sluices to supply water for lrngatlon53 After
the fall of: the Mughal power in Gujarat, when James Forbes Vvisited
' Ahemadabad in 1781 he did not find the tank in a good condltlon It was
in 1872, that the tank was placed under the restoratron work under the
. then: district collector Borradrle The bank of: the, tank was strengthened

by plantmg number of trees. At one point of trme m 1 879 it was proposed_ =

. to connect Kankarra Lake with the River Khan' by a canal 11 mrles long to
‘supply water to Chandola Lake but the plan was dropped Iater

N

SlyV.K. Jain, Trade and: Traders in Western Ind:a "AD 1000 1300, New Delhi, 1990, pp.
30-32 . -
2 A History of Gujarat, Wn‘h a Survey of its monuments and rnscrrptrons pg 1xvi'

53 Achyut Yagnik and Suchitra Sheth, The shapmg of modern Gujarat Pengum books,
2005, New Delhi, pg.14 »
* Bombay Gazetteer, vol. IV, Ahemadabad, 1898, pp. 17- -18
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‘The Mansar Lake in. Ahemadabad contained water throughout the year
and had an area of 6 hectares. Other notabte lakes were the Mahk
"Shaban Sarkhej, Malav, Khan and Sonarla

There were numerous ponds, reservoirs and'we‘lls in the Kaira district.
The Khari River was dammed with earthen embankments, and the water
was used to rmgate rice fields in the vrcrmty Thése embankments.
requrred constant repair, and the rights to the water of Khan were always
a source of conflict amongst the viliagers. ln 1850’3 the British built a
' permanent masonry ‘dams with sluices on the nver

In Baroda wells and tanks were the chief mdzgenous sources of rmgatlon. |
‘Several large tanks and small lakes existed, but number of them shrunk

consrderabty dunng the summer season.

Gopt talav was a famous reservorr built by | Matsk Gopr- a nob!e of hrgh rank
durmg the early years of relgn of Muzzaffar Shah HS"3 This talav had steps
- to reach the water and where there were no}steps there were stopmg
descent to the: basm The reservoir after was fi Ited wrth ramwater flowed
atong the countrysrde through a large canal. When a French traveter Jean
De Thevenot, vrsrted Gujarat in 1666, noted that the reservour had already
-started to silt for the want of proper. care® However no trace of Gopr talav
now' remains in Surat. During the reign of Fargrukhsryar in. 1719 the
stones of the tank were used in burtdmg the outer watl of the C|ty

(
1

t;;;

Khasherao Jadhav a Baroda state official, argued m the report of 1916
that the country north of Gujarat was best suated for !mgatlon through
reservorrs rather than through the wells. The water was at-a great depth

makmg well irrigation difficult. As the area was prone to floods durmg the
Monsoon the reservorrs constructed in the past were able to :both check

(o

>3 A History of Gujarat, With a Survey of its monuments and mscnptrons vol.ll, (1573—

1758), pg.356
% jbid, pg.356
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and store the water for the local use. He felt that they should be restored.”’
Similar systems of lrrigatlon were found in the kingdom of Champaner-
" from Baroda, ruled by the Chauhans in the 14" and the 15" centuries.
. Reservoirs of all sizés were constructed, allowing extensive irrigation in
' this region. It was after the fall of the dynasty in 1484 the works began to
decay and by the end of the 19" century only the traces of the prevrous

‘works remarneds8

James Forbes, who resrded at Dabhor near Baroda in 1777 78 stated that
lthere was generally a tank in each large vrllage They were enclosed with
strong masonry, and thelr banks were adorned by Banyan mango and
Tamannd trees ln Dholka pargana, near Ahemadabad reservorrs were
Iused ona large scale for irrigation. The countrysrde sloped gradually from
znorth to south and the reservoirs were constructed to take advantage of
thls natural : feature There were large and strong embankments The

overflow from one reservorr thus frlled the one below tt59

'Reservorrs can be filled either by rain or by ﬂood rnundatton ‘An
Englishman, Hove a keen observer of the water’ storage system while
'travellng in central Gularat saw many large reservorrs close to rivers
whrch were filled from' floods in the rivers. The bank of the reservorrs was
burlt up above the level of the riverbank,’ berng planted thh trees to
'strengthen them A strdmg sluice was constructed m the bank of the
reservorr adjormng the river, which was left open when the xnver was in full
'flow When the reservorrs were filled with water completely, the sluices
were closed. Then sluices in other parts of the reservorrs were .opened,
allowmg the water to flow into the channels, whlch took the water into the ‘,

57K Jadhav, Jamabandr revision Settlement Report of the Dehegam Taiuka of the Kadi
- DIVISIon May 6, 1916, 1916-17, Baroda 1918, HPO, BRO, Pg.18 '
.l t Jenkins, March 7, 1889 Jarod Taluka Settlement Report', BRO, HPO 263/26 :

6-7.
gng Cruikshank, December, 31, 1825, ‘Report on Dholka ng
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fields. At times wells were also filled by the same method. When the level
“of Water in the reservoir fell below the level of the sluices, lifting deyices
"were used to raise the water into the channels. As the water did not have
’ to be raised to any great heights, a considerabte area was irrigated in this

‘way. Hove calculated that a 12-acre farmii could be watered using an
“araghatta’- type device in five hours.® |

‘Therefore, scientif ic indigenous. system of water storage and management
‘were in use in most parts of the Gu;arat regron In desert areas, like
Saurashtra and Kutch reservoirs were constructed to store rainwater
;whrte in south and central Gu;arat the water storage structures were built,

|e ﬂoods However after the

‘to collect river water also, at the tlme of th
.:advent of the Brltrsh began the process of the burldmg of- Iarge dams and
canals for nngatron Village commumtres began to breakdown and thus
%began the neglect of the mdlgenous system of water management Tanks

were earlier bu:lt and maintained by the vnllage commumtres |

’The number of : tanks began to dechne after the breakdown vrltage
communities: A kund is a small depressron wrth stepped srdes with its
central portron sunk deeper in the form of & well They were pnmanly used
vfor the rrngatron purposes A ‘kundvav’ was a tesser—known form of
stepped tanks It had steps on the three srdes‘ and a pa\ulron on the fourth
WhICh connected the tank with the well shaft The majonty of these
structures were found in the Northeastern Gu;arat

~”Advent of the British E ,
The British in their desire to maximize economlc beneflts assumed
complete control over the natural resources | of India and whrle doing so
they drsturbed the very fabric of sustamabmty of the tndran vmages Thrs a

Ied to a total neglect of the water management systems built by the vrllage

?0 Well Irrigation in Gujarat, pg.1536 -
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,communities of India over the cénturies. Their ‘revenUe systems (Ryotwari

- sySt_em. in Gujarat), denied customary rights to ‘landowners, and
'impoverished the 'peasantryv With the introduction of private broperty in

A' land, vxllage headman and the state approprrated for themselves the

- - ultimate ownershrp of the soil. Tradrtronat Indian arts, crafts and industry
~and the stock of tradmonal knowledge, w;thout the patronage of the state
o and the’ rural gentry began to lose out.” Besides, where communrty

management systems exrsted which were based on an intricate web of
= 5 reciprocal relatronshlps also began to break down under the pressure of
:l ‘the market economy Therefore there was also a decline throughout the

-country i in the locally developed system of. water harvestmg ‘The land |

i frevenue system lntroduced by-the British deprrved the local communities,
Vo 'iespemally, the peasants of any fmancrat resources to contmue or preserve
oy the water harvestmg system. | ‘

| Wiriting about the early land settlements under the Brrtrsh Rule the
; 'natronalrst economrc hrstorran Romesh Chandra Dutt states

“*The: .dominions ‘of the last Mahratta Peshwa passed
" away under the British rule ini 1817; and, from that
year, the land revenue iwas contmuously raised. In

1817, ‘the revenue. realized from the newly acqurre_
,,temtory was 80 lakhs, in 1818, it was raised to 115

+. lakhs and in another’ few years it came up ‘to 150
lakhs . The village communtty system broke  down
.under ; this pressure and the Ryotwan system,
mtroduced by Sir Thomas Munroe suggested the

: introduction of a similar. Ryotwan system in Bombay,
~ieia system of separate settlements and individual

;».,cultrvatom t

o : About the settlement operatron in Gu;arat and Deccan he states

“Every effort was made lawfut or unlawful to get the
outmost out of the wretched peasantry who were

., B B
e N 4 [N

. ' R.C. Dutta, Fammes and Land assessments in Indra, 1900 Kegan Paul Trench
- Trubner & Co Ltd, t_ondon Reprint BR publishing Corperatron 1985 Deilhi, pg. 39 .
62 * ibid, Pg. 32
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subjected to torture in some instances cruel and
revolting beyond any description, if they could not or
would not yield what was demanded. Numbers

~ “abandoned their homes and fled into neighbouring
native states; large tracts of lands were thrown out of
cultivation. And in some districts, no more than a thrrd
of the cultivated area remamed in occupation”. '

. The Brrtlsh took over “without compensatron vast tract of communrty
;forests throughout the country “an act of robbery as ecologlst Madhav
o Gadgll puts |t63

x ;1 : surpassed only by the usurpatton of .continents
lrke North America ‘and Australla by the: European
settlers ;

? r

| 5 The domestlc economrc— ecologlcal system was turned around to produce
=fgoods not: for local people s needs but for the metropolltan markets of the
) ;colonlzmg powers The pattem of agnculture also changed from
: isubsrstence farmmg to cash crops for the colomal market These changes
 to an extent led, to the\ destructlon of the mstrtutrons that managed and
: ‘mamtamed,ithrough oommunrty partrcrpatlon -a serles of tradrtronal water

_ harvestlng structures

thh the progress ot British. rule m lndra there was also a shift in-
’emphasrs from mmor |rngatlon works llke tanks wells ‘and ‘small river
"channels to large” canals oommandlng extensrve areas The latter were

" »large worksa and lrttle tmportance was glven in oompanson to smaller

works The Brttlsh undoubtedly emphasrzed over the development of
. large-scale rrngatlon schemes to promote the productron of export crop,
rather than local food productron ' ' ' '

', 'The Brmsh however at times themselves reallzed and ‘admired the skill of
the lndlans in the constructron of water harvestlng system Arthur Cotton,

. $'Madhav Gadgil, Towards an ecological History of India, EPW, vol XX, 1985, pg.1918
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the p!oneer of modern rrngatron in lndra hrmseh‘ noted in1874, about the
local water storage systems

“There are multitudes of old natlve works in various
parts of India. These are notable works, and show
both boldness and engineering talent. They have
stood. for hundred of years..." When | first arrived in
‘India, the contempt with which the natives justly
.spoke of us.on account of -this. neglect of material
_improvements was very striking, they used to say that
we were a kind of civilized savages wonderfully expert
about fighting but soiinferior to their great' men, that
we would not even keep in repair the works they had
.constructed, much less even ‘imitate ‘them in
f‘extendrng the system ‘ : S

Later Cotton pald tnbute to the skms of the natlve engmeers

“It was. from them (the hative !ndxans) we learnt how to
_ secure a foundation in a loose sand of unmeasured
- ' ' depth. In fact, what we learnt from them made the
‘drfference between fmancral success and failure, for
“the *Madras river rrngatlon executed by our
engmeenng works in the world, solely because we
~ learntfrom" them.." With this Iesson about
"foundatrons we built bndges werrs aqueducts and
every kindof hydrau!rc works . we are thus deeply

mdebted to the native engmeers 1

g

Thus the Indian nati'\'/e works were éven acclaimed:'by the:English but lost
1t out to blg dams and large Jrngatron canals One such example is the
former Baglan kmgdom which durmg the medxevai trmes had an excellent
network of small dams but eventuaily lost out to the apathy of the state.

- g
.x‘;‘-'~

‘ The Small dam system of the Baglan region
, Baglan kmgdom was a regron in the Sahayadn Mountams with fertlle river
valleys in the area runnmg north of Nasik to the Taptr River. The region

.‘mcorporated in rtself the western Khandesh regron (rncfudmg the -towns

N ~

o Nrrmal Sengupta, lrrigation: Traditional Vs Modern EPW, vol XX 1985; pg.1919
6s ibid, pg.1924

121 -



like Navapura and lepalner) and ‘some southern ‘part of the former
Baroda state (Songadh). (See map nB).
“In hrs book, ‘the Agrarian System of Mughal mdra lrfan Habib says®;

- “We are told for example that in Baglana, ‘they have
brought into every town and village thousand- of
canals, cut from the river for the benefit of cultivation,’
and these were managed, probably according to the
co- operatrve phad system, which still survives in that
‘area”.

.Small dams were ce‘ntralﬁt'o_ the irrlgatlon system- in Baglan. The Baglan
ﬁ klngs normally acceptecl the overall oaramountcy of more powerful rulers,
:paymg tributes to them. Between 1317 and 1347 they were under the
.paramountcy of the rulers of Daulatabad In 1370, they were paymg tribute
fto the king of Khandesh. In the 15"‘ century they were under the alleglance
of the sultans of Gurarat and’ in: 1573 they became the tnbutarres of the
king Akbar®’. When British came to this region in 1818; they: found a whole
,lnetwork of dams in the area, locally known as. *bandharas The dams
were constructed of the blocks of black basalt stone with hlgh quallty
cement. They were. thick at the base tapenng to the top. The dams raised
the herght of the water in the rlver (maklng it resemble a welr) Channels
were constructed on one srde takmg water to subsrdlary channels and
: then to frelds These channels were excavated from the earth wrth earth
banks . The channel needed constant mamtenance with silt havmg to be
cleared from their bed and heaped on their banks or adromrng flelds Many
of the dams ‘had fallen into rums by 1857. The largest number of dams
was near to the western border of Khandesh, along the Sahayadn range
towards South Gujarat. Parts of the Baglan kingdom, even lay outside the
boundanes of the British territories. Towards the north of the upper valley
of the Jhakn River was Songhad— a town of the Baglan kmgdom ‘Some

% The Agrarian system of Mughal Indla Pg. 31

¢ D. Hardiman Small Dam system of the Sahayadris; in Nature, c:ulture and Imperialism,
Essays on the Environmental History of South Asia, Oxford Umversrty Press, Delhi, 1995,
pp.190-191

% ipid. 193-194
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parts_ of the Dangs were also a part of thls kingdom. In these areas, the
la;ndscape was suited to the. dam building with rivers ’runnlng off the
‘mouintains down the valleys. Local tradition traces the origin of these small
4 dams to the Muslim rulers, which was perhaps because the Muslims were
~great builder of the canal system.(It could be traced to-the rule by Muslim
‘minister Malik Amber~ 1610 30)%. )

».These small dam and canal system was controlled by the peasant
‘community- known as phad. This defined as "A system of lrrlgatlon under
VWhICh a number of small holders jom together for the economrc use of the
'water supply avallable for the growmg of lrrlgated crops on a regular plan’.
-Thus these small dam systems were constructed ras$ a result of co-
operatron between the State and peasants The ex;stence of small canals
”‘and nvers led to an increase of agncultural productlon ef the reglon The
.‘chref crops were bajra (54. 46 of entire cultlvatlon) and jowar (10 38 of
.entire cultrvatlon)7° When British occupled thls reglon they lmposed a
‘uniform tax per umt of irrigated land. The rate was f xed hrgh the aim
‘bemg to encourage the peasants to concentrate on growmg the most
valuable crops so as to maximize tax revenue. Although the rates were
lower on rice and sugarcane, it was hlgher on less valuable crops (not
,cash crops), which occupied a greater part of the regron To pay new high

rates peasants took credit from the moneylenders and soon became a |
part of a vrcrous crrcle of debt. ‘

Wlth' the passage of time, the :num‘be'r‘of "damsiv sltoWed"a‘continuous
decllne In 1857, there were 97 bandharas |n Baglan in 1881-82; there
were 49 and 31 in 1900- 03", The system therefore dlsmtegrated under
the Bntrsh rule It could be said that small dam system of Baglan regron

was brought due to a number of causes. The Brltrsh hardly took any

e

 ibid, pg. 196
70 Gazetteer of the Bombay Pres:dency vol. X1V, Nasik, Bombay, 1883, pg. 406
" ibid, pg.401 .
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interest in preservtng these small systems they seemed to be interested
only in burldmg large dams and canals. High rate of taxation broke the’
‘peasant communrtres and deforestatron was also an important cause for

the ruin of the bandharas (especially in many parts of Nandurbar~a part of -
the Khandesh :region). | '

}What is srgnrfrcant here is to note that the system of small dams is more

‘enwronmental frlendly than big dams and canals They do not drastlcally

galter the surroundmgs and serve local needs better Large dams and
' canals often have a disastrous lmpact not only on envrronment but also on
ecology The Bntlsh built a huge system of canals and dams in southern
and northem part of the country. lVlost of these works were fmanced by
loan capltal Hence in the sanctioning the constructlons the emphasrs was
'placed on the prospect of their remuneratrveness Blg pro;ects like
Jamuna canal m Punjab the Ganga canal m the Doab area, the Sarda
canal in years were also responsrble for the envrronmental degradatlon |
besrdes provndmg water for Iarge lrngatronal purposes In- 1843 the
westem Jamuna canal was held’ responsrble for the outbreak of Malana in
' Karnal The same canal was held responsrble for the poor dramage water
loggmg, salrmty and fever in Allgarh Accordmg to Elrzabeth Wltcombe

, “The British India’s lrrlgahon hrstory succeeded .
t frnancrally and physically, where the natural

- order permitted. It failed ‘where nature dlctated-- :
* where the techmcal and. economlc resources of -
govemment were ' insufficient - ;to solve ‘the
.. problems. posed by environment "and ‘the
. interaction of perenmal |rr|gat|on with. it
. dld not control the vagarles of nature but :
compounded them”. i o

NEE D
AT e
H t

2 Elrzabeth thtcomb Irrigation, in The Cambrldge Econom/c History of India, vol i,
¢.1757-1970, pg. 682 .
™ Nature, Culture and Imperialism, Essays on the Enwronmenta/ ‘

History of South Asia, pg 92
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Gujarat- Rivers and Rainfalt

The Sabarmati, the Mahi, the Narmada and the Tapti are four principal
rivers of Gujarat Besides, these, there are smatt' riyers like the Khari, the
Hathmati, the Meshva. and the Bhogwa in Ahemadabad the Shedl the
Mul, Kharr the Vatrak and the Mohar in Kheda, the Kim and the Dhadhar
in Bharuch and the: Mmdhola the Purna, the Ambrca the Auranga, the Par
:and the Damanganga m Surat™. Durmg the Monsoon the water in the
"l nver often: reach the dangerous Ievets whrte dunng the extreme summer
Eseason they get comptetety dned up

*:tt has beeninottced byhce’rtain scholars thet the drainage‘ system in 'Gujarat
i unrque and the rrvers generally get flooded. In the 19‘h century the rrvers
,got ﬂooded about nlne times, in 1810, 1822 1833 835 1857 1876, 1884
and 1 89475 The rrver Mahr the Sabarmati- and the Narmada are equally
hable to ﬂoods Srltmg of the Gutf of Cambay is one amongst various
:reasons for the frequent floods in the state”’. All the rrvers in. Gurarat flow
,:rnto ‘the Gutf and consequently, there has been a nse 'in the bed tevel of
the rrvers '

‘ ‘1 . . . ,' ‘ . |
The destructron of the forests is the other reason whrch leads to the

» ﬂoods Forests exercise great - influence on the weather condrtrons |
Besrdes havrng moderatmg influence on the extremes of: chmate and‘

preventmg the subsort water from sinking unduty below the surface they

also ensure the necessary rainfall i in and around regtons in whrch they are
yr'

tocated In the regrons ‘with uneven surface espe allyl the hrlly tracts, the

" R.L. Singh, India; A regional Geography, Ram Prrntograph New,Delhi, 1997, pg.4
7 A 'Study of the Rural Economy of Gujarat containing poss:bmtres of Reconstruction,

% India’ A regional Geography, pg 884

8 ibid, pg.4
"Tibid, pg. 884
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roots of trees and grass in the forests help to check erosion by preventing
4 the speedy runoff of rainwater and by reteasing it slowly and by stages,
thus saving the valuable topsoil from being'washed away. It has been
jestimated that in:India while the surface soil tost -annually per acre in
respect of grasslands is only 1.6 tonnes and that removed from the bare -

‘ iands by running water amounts to 8. 3 tonnes

The British after they anhexed certain parts of Gujarat and made it a part
of the Bombay Pres:dency (Bharuch Surat, Dangs Panchmahals,

Ahemadabad and Kheda) depletion of the forests tock pIace on a Iarge
scale Expansron of. cult:vatlon openmg of raﬂway lines, requlrements of
ttmber for rarlway steepers export of teak to Bntam and: construction of
roads are some of the reasons for the destructron of forests From
perhaps 31% of the total area of Gu;arat in . 1890 ‘the wooded area
(forest\woodlands plus mterrupted woods) of the provmce had plummeted
to 11% by r1910 and contlnued a steady dechne to 9% m 1930, 8% in
' 1950 and 6%, by 1970 Thus much of the destructlon of Gujarat's forests
had taken p!ace in years before 190079 whlch was a perlod of expansion’
of raxlways on a Iarge scale. ' '

Accordlng to M B Desal there has: been a gradual declme in the quantlty
of ram in the Bntlsh Gu;arat though the sumllar tendency is not quite
notlceable from the tabte ‘given on the\next page

i
; .

" Post War forest policy for India, pg.31 - o
™ Edward S. Haynes; Nature and the Orient in The Enwronmental h:sto:y of South and -

South East Asia, pg. 747
% Rural Economy of Gujarat, pg.19
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Table lil A ,
~ Annual Rainfall in British Gujarat 1935 -1944.

Year _ Rainfall {(inches)
1935-36 21.83

1936-37 24.08

1937-38 43,50

1938-39 . 27.56

1939-40° 26.18

1940-41 30.78

1941-42 ' 371

1942-43 | 54.42

1943-44 ~36.97

" However there seems to have been a slight decline in the number of days
for which the rain falls. The table given on the next page testifies the

fact®'.

81 A Study of the Rural Economy of Gujarat, pg.6
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Table mB
Annuai Precrprtatlons and Rainy Day, 191 5-16 to 1943-44

Broach

.| To

Years - Ah'medabad Kaira Surat
1915-16 | Rainfall 2626 . |27.92 |36.74 [40.98 | -
To. | NoofRainy |38 138 |45 |49
{1919-20 | Days" ‘ | 1
1920-21 | Rainfall 2596|2363 | 2525 |38.95
To . |nNo. of Ralnyz ’ ' L :
T Y| a3 32 (517|540
1924-265 days. T e
167526 | Rafal 418 38.35_ | 35.04 : | 41.81
© | No. Of':R.ai'nya o i o

Y 143 40 431 ;|46
1929-30 |days @ ,. i B _
193132 | Rainfall |~ /3824 3539 | 30.26 . |48.84
To - 1-No. ofRamy o a | .
) . |40 41 381 |51
1934-35 | days. S L P D
1935-36 Rarnfa!l 2513|2555 2843 |[4145
To No. of Ramyl e S SN |

c L [ PTRARY gy 33 - |35 |44
11939-40 | days- : : [ RIS
194041 | - | IS .
To: " |Rainfall . |3591.. 3881 |37.81 ||49.47
‘1943-44 S EEERTIRE

From the tabie grven above iti rs found that the Monsoon m Brthsh Gurarat o
as a whole was -spread over 43 days on an average for the five years
begmnlng wrth 1915 16. The ramy seasons came to bel restrrcted to 40
days on an average for the four years 1940-41 to 1943-44 it has been
found:that in most of the areas of the Kheda dlstnct an annual ramfaﬂ of
30—35 inches spread over from 45- 50 days is consrdered necessary for the
successful harvests If we compare these requrrements wrth the -actual
facts in the table rt wm be found that the srtuatron is-highly unsatrsfactory,
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particularly in regard to the duration of the Monsoon. When rainy seasons

are concentrated over short periods two undesirable results follow.

Heavy rains lasting for a short time cause a violent run-offs whl'ch carry
iwith them valuable top soil from the fields. Further such heavy
precrpltatlons of short duratlons leave llttle scope for rainwater to be
absorbed by the sorl wrth the resuit that, soil water level goes down.
Whatever the condmon and possmllmes of rain is, Gu;arat was consrdered
free from the acute fammes till the dlsastrous drought of 1899—1900 There
were agaln fammes m 1911 12, 1915 16, 191819 and 1920»21 Thus
fammes had become a regular feature of GUjarat in the frrst part of the -
twentleth century - ; “ ’
For a region dependent on rain for cultlvatlon its failure became crmcal for
the survwal of the people involved m cult:vatlon ' There is a verse used
among women of Gu;arat fo the effect that lf the rams donot: fall in the

, farst five days of Shrawan a famine wrll ensue

"‘If in the f/rst five days of Shrawun : ' ‘2 S t
© The c/oud—kmg do not begin to scaz‘ter hIS dro,os | '
Husband .do you go to Malwa, o
I shall go home to ‘my fathers house '

When the fall: of raln is Iong delayed the: Hlndus thlnk ’chat83 Indra. W|shes to
lay waste their town or \nllage and to deprecate hrs wrath by submrssron

they qwt the- place for the day, Ieavmg |t oorud’lor waste and cook their
dinner outside. Thrs is called Oojani. In the temtones of *natrve chlefs the
raja issues a proclamatlon by the beat of a drum, the day before the oojani
is to take place that a fine will- be lmposed upon any person who

presumes to lrght the ﬂre within the town

8z - Ras Mala, vol. Il pg 320.
% ibid, pg.321
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" Another method of inducing the rain to fall is to send for one of the
persons called Bhuvas; who are supposed'to be inspired by the local Devi.
"He is addressed as the Mataji and asked,Why the"rai‘ns have not fallen .He
then would flihg his limbs saying that no offerings have been made to her.
He then orders them to r)resent certain kinds of food, which he describes
as berng sacred to the Devi. Next day offermgs are put into broken
earthen vessels,- whlch represent human skulls out of which the Yogini
"detrghts to eat; they must be carrred out side the eastern door of the crty
'and then set down ina crrcle which has been prevrously sprinkled with
'water As each househotder has to present an offenng, the number of

o ‘vessels which are set down ‘is sometrmes very large ‘The dogs or the

Dher“ eat the food and if the rain fall |t is believed that the Devee hassent
it 8, Another mode of inducing a fall of rain — the outlet by which water
passes off from the basm that the symbol of Shrva is set in must be closed
up, and libations made untll the hng is. |mmersed Thls process should be
.repeated for erght days unless ramfalt in the meantrme '

Kunbr and: Bhrt women sometimes parade the streets on these occasrons

smgmg songs addressed to the: goddess of rain®

“The cultivator has abandoned t‘he plough O Meyhoola

| In pn‘y to him do thou rarn theréfore. 0 Meyhoo/a '

| The good man has packed off the good woman home O Meyhoola,
, Separated from her are her I/z‘tle ch/!dren O Meyhoola '

The stream rs dry in the nver’s-bed O Meyhoo!a ‘

A boy: accompames the smgers bearmg on hrs head a basket oontammg
moutd w;th three sprrgs of the. Ilmb tree (Forbes name for Neem

N
I.

(Dher is one of the depressed castes in Gujarat, The posmon of the dher of North and
South. GUJarat vary considerably, In Ahmadabad they are private rather than public -
servants while south of Narbada the case is reverse. For detarls see Bombay Gazetteer
rx part l p 338) .

% ibid! pg 321
B0  ibid, pg 322
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tree/Azadirachta Indica) stuck in it. When the party approaehes a Hindu
house, the women come forth and pour water over the sprigs, so that the
'boy is drenched through they make presents of graan at the same time to
the women who form the process;on '

Irrigation in the 19™ and 20" century Gujarat

tmgatton in a country where the ratn fatis only for three to four months,
occuptes a srgmﬁcant place in the economy of the regton The methods of
l;rngatlon of fre|ds changes wrth the ttme Atong wrth the vanous tevet of
-technologtcal advancement changes came mto the methods of ploughmg,
sowmg and lrngatlon of the fi elds Earher ramwater was stored by the
'people for the drtnkmg and lrrrgatlon purposes |n the form of tanks and
kunds however later wells began to be used m targe numbers Various
methods and devrces were then used to lift water out of the wetls ‘With the
begmnmg of .the modern scientific lnventtons hke electnc:ty, tube wells
and pumps were then began to be used on ‘a targe scale Ieadrng to the
‘ maxrmum extractlon of water Large—scate constructron of dams and

canals were then mmated

Durmg the 19‘h and the 20" centuries, the chlef sources of rrngatron in

‘ ’GUJarat were

Welts L
";‘;“o Tanks and : :
- Canalst o ‘ ’i _

The most |mportant source of- lmgatron |s wetts The drft” culty about
utrhzmg the nvers for irrigation rs that most of. them are very deep, and
bemg perenmat 30 ft. below the sea tevel and are subjected to vrotent and
enormous ' ﬂoods - Gujarat was negtected by the British: regardmg the

rmgatronat fac:htres
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' The evidence before the Royal Commission on‘Indian Agriculture of 1926
_- testrf ies the fact in the followrng figures: - '

‘Caprtal Expenditure on Irrigation’ Works up to 1927%:

Gujarat Rs.24, 63,883

Deccan Rs.Q', 49, 84,574

~Sind. . Rs. 10,22, 49.056

Here the questlon may anse asto why the state of GUJarat was neglected '
by the government? One of the reasons could be that GUjarat was
lconsrdered less fertrte compared to Punjab and Northern india, where
: A many canal s and dams were constructed for the purpose of rrrrgatton _
' ACotton grown in Surat was consrdered of rnferror qualrty

Other reason for the neglect is cuted by Alexander Mackay who visited the
state in mid mneteenth century ln hrs report he states that the Court of
4Drrectors of the East lndra Company always held the opmron that

“There can be no questron about the expedlency of
constructing tanks and wells, where there is
' satlsfactory prospect of’ thelr belng attended with:
adequate advantage C e R

Gmarat been a state of numerous stepwells tanks and oheckdams thus
was not grven attentlon by the colonral government of |ts need of rrngatron
water Later as drscussed earller these modes of stormg water fell into
dlsuse as no steps were taken by the state to reparr the eXIStmg reservoursf
After 17805 there was a decline rn rmgatron m Gu;arat Whereas Hove
had found that crops were regularly wrrgated rn the parts of Central and
North GUJarat wh!ch he visited rn 1787—88 m the mneteenth century, :
crops came to be depended heawly on the rams Thrs declme in irrigation

' could be due to various reasons. Thrs was.a perrod gof regular warfare in

8 Economic Life in Bombay Gujarat, pg.2
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the region, with the British, the Gaekwads, the Peshwas and the local
chiefs struggling for the ascendancy. A'campaigning‘ army did shatter the

o economy of many vmages wrthm few hours. James Forbs marched with a

: Maratha force in Central Gu;arat and observed how the wells and the
* reservoirs of the locality where they had camped during the mght were
exhausted® leadmg to reductron in the carrymg oapacrty of the area. He

i remarked aiso of the Cambay area®

~In this city and its surrounding domain are 50,000 wells: '
- and some very fine tanks: but the nabob (nawabs), t
.. prevent the maharatta -armies from encamping near hrs '
- . capital, dramed most of: the Iakes and cut off therr
L resources :

%

Hove had also mentroned about the members of warlike kathi commumty
: would hmder attacks by the Gaekwads army by burnmg \n!lages and

o "crops and porsonmg wells and’ reservorrs . Further, in the early years .of '

the " 17’“ century, the state suffered due to the number of famines and crop
" fallures The fammes of 1812 and 1813 were severe and affected a large
populatron on a huge scale After 1813 scarcrty of rains led to the failure
© of qrops. The year 1834 was again one of scanty rainfall'and locusts, -

' 'Many sharehold vrllages could not bear such stram Ieadmg to the collapse

‘. of bhagldaﬂ-style (Iand managed on ~the basis of shareholdmg)
- arrangement in many p!aces However the period after 1 834 drd not see

~.'r

| . ‘any major fammes trll the drsastrous drought of 1899 1900

Well wngatro pg 1538 L

By Forbes Onental Memo:rs A narratlve of Seventeen Years Resrdence in India vol.1,
; London 1834, pp. 323 363

Hove Tours for scientific and Economrcal Research Made in Guzerat, Kattrawar and

! _ the Conkuns in 1887-88 Selections from. Records of the Bombay Govemment no.16,
" new series, Bombay 1855, pg.138

o Economrc Lffe in Bombay Gujarat, Pg. 170 ©



The Bntrsh when they ‘assumed the power in Gu;arat in many areas in
”'1817 did not encourage the water harvesting system and also faﬂed to
restore - some excevllent _irrigation system. The large reservoir near
Ahemedabad the Karna Sagar, which has existed since the times of the
Sotankrs — was fed from a dam on the- nver Rupen Th:s was washed
| away in the Monsoon of 1814. The Englrsh who occupied Ahemadabad in
1817, never made any effort to reconstruct this dam and the reservoir
, ceased to exist™. As R. G. Gordon later wrote |

! The repalr of tanks was not attempted by government in the early
years of our rute .

‘Therefore the responsxbmty was left entirely to the’ cuttrvators and wsth the
dtsmtegratron of the vmage communities; the reserv01rs were neglected

;Gu;alrat expenences uncertamty of monsoon tt ‘rnay' »begin’tate or.’

termmate early,,and at trmes there may be scanty showers only which

' show the need of |rngat|on in the area. ‘ i
| ' : " ‘ ;

n 18'49 50, the‘total land irrigated ih;s'u'rat wais™

By Wetls : 7495 brghas v

By Tanks 17,197 bighas

Total ‘ 24;5%2 bxghas

Thus out of 756 603 cumvable iands in. btghas in occupancy, and 426,799
bhtgas actual!y cuttwated onty 24, 692 bhlgas wer '

' 1
. I [ '

Another regron of Gu;arat ‘which was’ mostly depe? ded upon rainfall for
wrsgatcon was Bharuch The geologlcal structure of the region made it
drfﬁcuit to- either smk welt or any other| water stonng structure. The

t\. C - e

82 Trade and Traders in Western India, pg. 30 , ‘
% R.G. Gorden The Bombay survey and Settlement Manuel, vol n, Nagpur 1960, pg.462 -

% Alexander Mackay. Western India- Reports addressed to. the Chambers of Commerce,
. Milford House, London, 1853, pg.177
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absence of extensive beds of sand and gravel (which is extensive in
«Ahemadabad and Kaira) made the sinking of well difficult and expensive.
‘Thus in Bharuch in 1849 out of 1841 wells, 868 were exclusively used for
~ drinking purposes and o_ut of 973 wetls avartabzle for irrigation, only 499
'vwere in use, which made approximately one well available for irrigation per
vittage The same was the case with the tanks Out of 1 237 tanks, in the
' ':regron only 335 tanks were used for irrigation®.
: Accordmg to Alexander Mackay, there. was hardly one tank -per village in
f.:the state of Baroda Even these tanks drred up durtng the month of March. -
N .‘Thus when’the rrngatron rs needed most durmg the summer season, the -
B f’tsupply of water actuatty ceased in most ‘of the' vrllages

‘ :‘,Canal and well Irrrgatron was more common tn Ahemadabad and the
]Kheda drstnct The Hathmatr -and the Kharrcut canats irrigated a tract of
| .tand lying between Sabarmatt and the Khart Rrver
In 1823 accordrng to Mackay, there were 2423 wel!s in Kheda many of
'whrch were not m good condrtron In. 1849 50 out of 691, 756 blghas of
land in cuttrvatton only 28 657 brghas were u'rrgzarted97 (less than 2% of
cuttrvated tand) The Kheda drstrrct had number of tanks. There were the
: QTranga and: Nagrama tanks in the Matar taluka constructed in 1901,

v jhavmg the capacrty of 83 and 115 mlllron cubrc feet respectively. Further

| 5the Wangrolr and Swat tanks in the Thasra taluka supported the crops

, | 5durmg the bad weather The Savli tank in the Kapadvan; taluka was put

- into operatron in: 1908 09

e,

:Ahemadabad today exhrbrts many proofs of the extent of tank irrigation in -

: the state. However durmg the' vrsrt of Aiexander Mackay most of the

'freservo:rs were ln ru;ns wrth state and people not taking any ‘'substantial

| ,.lnrtlatlves in restorrng them

PR

% ibid, pg. 178
%ibid, pg. 179
7 ibid, pg.180
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In the Baroda division too, there were no large-scale irrigation works. - -

There were small irrigation works, especially,"Paddy Tanks”, which were

used extensively for watering the rice, the chief 'of the. monsoon. crop The

number of small tanks in each taluka varied w;th the nature of the staple

crops, soil and the capacity of the culttvators to n'ngate the fields. Navsan

formerty a part of the Baroda State possesses fertile soil and possessed a

targe number of paddy tanks. Betow ts the resume of the various tmgatton

prOJects proposed parttatly carried out, and entxrety completed by the end
of 1907 m the Baroda divisiori to amelrorate scarcxty of water™,

1.

Hanpura Tank tt was a small trngatton tank created in an area by
boundmg a ravine in the Vaghodla Taluka with' an artificial

‘ embankment 6550 tong to retaln water from a catchment area of

5 5 sq mrles It was only a standby reservow used only in.the tlmes.
of scarcnty due to. insuffi cient: ramfatl BN '
Karachra Tank This structure was snmtlar as above constructed for
the: lrngatlon of rice fields. Its: embankment was 8500 ft. long, with a
catchment area of 45 sq mltes and’ was trngatmg an area of about
1000 1400 acres. o ’

Orsang lrngatlon Works: ThtS was a smatl dam build on the River

«Orsang to use the perenmal flow for trngatmg rice . lands in the

Sankheda taluka. The dam was 2700 ft tong on a rock foundatton

'bu1|t6ft above the bed level of the nver

Khokhara Tank: this was a smatt tank fed by perenmal stream of
Vachkadl nver usefull onty m the years ‘of scarc:ty At had a
catchment area of 4. 5 miles w:th an embankment of 7,400 ft.

% Huzur Political Office, Correspondence related to irrigation works in the Baroda State,
Daftar no. 549, section no. 177, and file no. 4, BRO, pp.171-175
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5 Sarsi Tank: it was at Desar in the Savh taluka with a catchment
area of 8 sq. miles, mainly used. for m«gatmg the rice crop

- 6. The Lachraj Tank: it was a small embankment for the i;rigation of
rice crops. The tank was 800 ft. long, with a catchment area of 2.5
sq miles. This tank was constructed during the famine of 1899-1900
for irrigating the rice crops. It was formed. by bunding a naturel
depression, with an embankrﬁent 800 ft. ‘long end impounding an
available quantity of 10.5 million cubic feet from a catchment area

of 2.5 square miles.

Navsarl Dlws:on- Major Works ,
(i) Umrat’ Irngatuon Tank No.10: it was a stand by structure for the
irrigation of the nce crops in the Navsari taluka capable of m’ugatmg 800

‘ acres of land. -

(ii)fThe Bendarpada' Project: The Bandarpada weir end canal were an
earlier works, in the AS‘ongadh taluka. It irrigated apprbximetely 200 bighas.

(i) Chlkh Weir No. 14\A: it was constructed in the Vyara taluka across the

nver and irrigated about 600 blghas

Apart from these Works, there were some other prejects such as ,DoSwada
preject no.11 in the Vyere taluka, the Valvi project on the River Mindhola
in Vakal taluka and the Purna river project on the River Purna in the Vyara
taluka were in the initial stages of their construction. Besxdes these, as
stated earlier Navsari had small tanks in almost all the vnllages

® Huzur.Political Office, Correspondence related to irrigation works in the Baroda State,
Daftar no. 549, section no. 177, and file no. 4, BRO, pp.171-175
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It is noted that in Gujarat the number of tanks was gradually on decline.
Tanks are mostly used during the years of scarce rainfall. Accordmg to
' "R D. Chowksey, there was also a dearth of suitable sites for the storage

reservo;rs“’o

The only feasible schemes were smaller and shallower tanks
or dams with less storage capacity. Tanks are useful but there was little or
no demand for them during the years of good reinfall while in the Srears of
scarcity, the tanks themselves had deﬂcst supplies. The number of tanks in
use for irrigation in Brmsh Gujarat, whtch stood at 4, 721 in 1922—23 fell to
3,064 in 1942-43'%". Another reason for the decline in number of tanks
had been the process of silting up; ove‘r,a_long penod__of use without any

',ma'int'enance and desiltation. As a result the capacity of the tank to hold

; water is bemg reduced by stages thus also reducing the carrymg capacity

of that village on a subsistence bases. While removmg the earth from a

tank in the Baroda district with the intention of deepenmg its bed, it was

ascertained that as much as 30 ft. of its depth had been silted up'®2 The
farmers did not have ehough capital resources to maintain the eondjtion of
tan:ks or to undertake the work of repairs in the absence of help from the
state | or any philanthropic grants. The responsibiii‘ty falls on. to the
goVernment which then never toek'interest in the mai:n'te'nance of the
condition of the tanks showing the. md!fference of the state to the welfare
of . its people The British were more interested in constructlng Iarge
irrigation dams and canals where the soil was extremely fertile (like
Puhjab and Ganga doab area). Gujarai however was,;'nqt considered as-

preductiVe and revenue yielding state as northern and 'Wes:tem india.

By and large in Gujarat, most of the lands were irrigated by-ithe wells. Of
the 1, 16,525 acres in 1939-40, as many as 91 ,500’3Cres were ‘irrigated
from wells. This was little over 78% of the land under irrigation from

e

'% Economic life in the Bombay Gujarat, pg.92
'% Qural Economy of Gujarat, pg.73
1% Bombay Gazetteer, vol. 1l (Baroda), pg.19
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wells'®, Water' from the wells was lifted chieﬂyvby the means of a large
leather bag- ‘kos’.-This was raised by the bullocks, pulling a rope attached
V'to the bag over a pul‘ley. At the top’, the bag emptied into a trough, and
- from there water flowed from the ohannels into the fields. It was common
to work more than one k_os in a 'sin'gte. well. In Ahemadabad, it was
reported that almost all the wells _were ;working‘with four kos and in the
Kheda district, some wells were able to take up to eight kos at one time'®

There was also manually operated: water raISing machine which‘consisted '
~ of a wheel five meters in diameter which was supported vertxcally on four
poles WIth a rope ladder around the nm on whrch the earthen pots were
t|ed The wheel was turned by the human power The pots emptted water -
mto the trough and then through channets into the fields. ThlS de\nce
appears to be similar to the- ancrent water lzftmg apparatus ‘known in
Sansknt as araghatz‘a”05 These dewces were used not only in wells, but
were- atso found frequently on the banks of the rrver to hft the water to the
level of the adjommg fields. The kos— araghatta type dev:ce was worked on
the’ banks of the Rlver Dhadhar in the Bharuch dlstnct

Pohcy of water taxation in 19" and 20" century Gujarat.

Water, because of its importance in the generatron of the revenues soon
began to be taxed Initially the Bntrsh assessed taxes on :rngated lands
according.to the existing practrce m each !ocahty ln some cases rates
were determined according to the crops grown and m others accordmg to
the. lrngatlon carried out. The tax settlement made in. Gularat from the mid
19" century onwards introduced a system of taxmg Iand on the basxs of its
'rrngated status. The village Iands were leverywhere surveyed and
assessed for the tax A dry crop rate was assugned to each fi eld thh extra

i

103 Rural Economy of Gu;arat pg.68 T ‘
'% Annual Collector's Report for Kheda :district, 1851-62 and 1853-53, BA, Bombay

Revenue dept., 1858, vol. 29
'% Well Irrigation, pg.1535.
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charges being Ieyied over and above this amount according to its capaci_ty
for irrigation. Distinctions were made between ‘bhagyat’-land irrigated by
_the: well, “himmayat- land watered from a -channel. through a reservoir,
“dhekudiat- land irrigated by water lifted from t’he "adjoining river, and
akasra (from sky) - terraced rice !ands which were irrigated by rarnwater
dramrng from the higher ground'®. Once the.field was classified, the extra
“tax had to be pard regardless of whether the field was irrigated or not in
that particular year (thrs drd not apply to the case of the dhekudiat land if a
_rlver changed tts course, maklng rrrrgatron of that land lmpossrble) Every
stone well ‘had - to pay additional charges accordrng to its kos capacrty ‘
Even the tax h/mmayat varied from crop to crop ,
_ "When we revrewed the land tenure systems of the British in lndra it was
clear that they asserted themselves to be the uttrmate owners-of the land
and all its naturat resources. In this hght the tand tax became a rent pard to
the gcvemment for the use of the state land Accordmg to David: Hardrman
this rent was further augmented W|th rents on the use of other resources
owned’ by the state So the British appropnated water resources of India '
from the cultlvators who had a customary rrght of use and then charged a
‘ rent for the prrvrlege of extractmg the resource ,
~In taxing the water rate, only precautron was taken that land was not
charged with water rate when in fact water could not reach the land. On
this basis, a Himmayat charge of Rs 2 per brgha was rmpcsed whether ,
the- avarlable water as required or not. tn the extremely hot season a
charge of Rs 4 in addition to the Hrmmayat charge of Rs 2 was 1evred The
latter tax on water was deeply resented by the peasants and it was
actually understood by the’ government that rf‘ the ryct is not usrng the

water given by the state, he is inefficient.

1% Note by FGH ‘Anderson, 1918, in Gordon, Bombay Survey and Settlement Manuet
vol. l! pp. 461-67 .
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In the words of the superintendent of survey of Gu;aratm

“Water in the soil, and very close to the surface is a gift of
nature ‘almost peculiar to the province of Gujarat. It ought,
therefore, to be considered as one of the fertilizing elements
of the soil and its value incorporated and included in the soil
assessment whenever it is possible”. No responsibility was
placed on the government to ensure that there was flow of
water, this obligation lay primarily with the cultivators, and -
they were obliged to pay their water rent whether or not
water was avallable :

QHowever there were protests espeClalIy from the lnfluentlal patldars of
Kheda regardmg the heavy tax on the wells. It was calculated that each
ﬁwell had to pay a tax of about Rs: 95 which was not a: lenlent charge

Rich. landlords- dug the wells in their fields as an investment. Later on
additional resolution of 1884 of the government atated~that occupants of
lands“ were, entitled to enjoy the entire profits of i'mpro’vemente made at
their own cost109 This meant that now landholders had the right to exploit
- water resources under their land to any extent they liked and not be llable.
to any extra taxation. Later in 1890's, all the land was made liable to'an
extra ‘sub soil rate’ imposed in addition to the regular tax The rate was
calculated dependmg upon the depth of the groundwater on a partrcular

place,

The top category was that of sweet water avallable throughout the year at
10 ft. or less, which paid extra six annas in the rupee. Land wnth water
tables lower than this, or with water or poor quallty, paid lower . rates No'
~ .tax was paid, lf the water was 40 ft or more below the ground In thls way
tax was to be paid whether or not water was actually extracted''’. It was
the’sé two measures- the agreement not to tax :‘lmprovernents' and the:
new subsoil rates- gave an immense lmpetus to the development of the

market in well water”.

to7 Bombay Survey and Settlement Manuel, C J. Prescott, vol.| Bombay 1865, pg 157

1% Well Irrigation, pg.1539
" Bombay Survey and Settlement Manuel, Gorden, vol. |, p. 150

1 bid, vol. II, pp. 231-32
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" Well was also a chief source of irrigation in'the Baroda State.

Tatﬂelllc
- Wells in the Baroda State, 1906 07.'11

Year | lrrigation purpose Other than |rr|gatlon
- 4 o : ‘purpose .
Wells Tanks ~ Wells Tanks '
B ‘Kaccha | Pacca - | Kaccha | Pacca ﬁ
At the 18,651 |41,83 | 918 | 2,505 10,826 | 5,657
endof |- . |2 , S D
1905-06. | . ‘ A i
Construc | 95 436 |04 27. 0 (212 |06
ted'in o - ' R *
1906-07 | . , - ne
Deduct | 510 210 31 64 . 271. 47
those - : R N '
became
useless L : ' » N .
. | Balance {18236 |42,05 |891 2,468 |110,767 |.5,616.|
.| atthe . 8 R LR A
endof |
the year

 The problems with the wel!s are that often they become brackish on the
account of msufﬁcrent rainfall. The fresh water from the welt is the result of
surface percolatron and when thrs percolatron decreases or stops on the
account of the scarcity .of rains, the water often turns bracklsh on the
account of the saline layers below. This is one of the hardshrps from which
the cultrvators suffered in the years of drought R '

' In Baroda State too specral rates were charged for the use of welts which
added up to the land assessment. It was notlced that m the Kad| district,

drggmg of well was inexpensive, while in Baroda and Amreh ‘the cost of |
sankmg of well was about Rs.1000- 1500. In Navsan there were ‘subsoil
channets of water along the beds of dried up rrvers and accordrng to the "

""" BRO, Baroda Administrative Report, 1905, 1908, pg. 39 ’-
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district.ofﬁcen Mr. Khaserao Jhadav, the digging of wells along these

channels proved to be more fruitful'.

Table I D
Water rates fixed for the year 1928-29 for the irrigation (tanks) for the
State of Baroda’.
Name of the | Fixed water rates For perennial crops
irrigation o
Tanks in
the district’
All irrigation | Monsoon | Winter Summer
tanks in the | crops crops crops
district’ (Kharif) (Rabi)
Himayat | Compuls | Rs Rs 10/ bigha including
atRs 2/ |orylevy |4/bigha the obligatory rate of
bigha for | of Rs for any Rs 2.
all rice 2/bigha number
lands for | for all of
which survey watering
tank numbers | if water is
water is for which | used.
available |tank This is in
even if no | water can | addition
water is be to the
required. | supplied | obligatory
No extra | for winter | rate of
charge if | crops Rs 2.
water is even if no
supplied | wateris
for the required.
protection | No extra
of the rice | charge to
crops. be levied
up to 2
waterings
after
which Rs

(.

‘"2 Baroda Administrative Report, 1903-06, pg. 39
'3 BRO, Report of the irrigation Committee, Baroda State; 1929, pp.38- 39
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1/bigha
watering
will be
charged
in

| addition
for each
subsequ-
ent
waterings
-provided
that the -
maximum |
of this
levyis
Rs 4,
including
Rs 2 of

| the
obligatory
rate, -

Provision of irrigation facilities, ensured to the government, the
enhancement of revenues. Therefore there is the direct relationship

between irrigation and revenues.
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‘Table I E.

Revenue of Baroda and Navsari district'".

Baroda district .-

o Navsari district.

-

Year
K Assessment | Collections | Assessment Collections
Rs) - |R) | Rs) (Rs)
1907-08 . | 34,115,014 ~['29,40,795 | 17,50, 044 : 17,22,173
1908-09 ' | 35,36,76 34,36,781 17,47,131 17,34,259
1909-10 _ | 34,40,220 34,29,546 . | 17,07,568 16,95,324
1910-11. | 38,90,141. 37,97,518 17,37,925 - 117,15,762
11 1911-12 . | 37,93,516 35,83,760  117,37,925 = | 17,15,762
1912-13; | 41,36,398° | 40,82,731 |:18,60,638 18,22,622
1913-14  141,38,478.  140,94,019  |18,79,90 18,50,152
1914-15 | 41,82,925 41,49,494 119,74,328 18,82,616
1915-16 ! | 42,99,080°' | 42 56,073 19,156,412 19,04,408
1916-17 ' | 43,23,545 42 80,545 .19,00,306 - | 18,91,572
1917-18 ' | 47,06,959 | 46,66,230  |118,89,862 | 18,79,688.
1918-19 ;| 43,08,114. | 34,44,403 19,02,404 = 118,13,914
'11919-20 ! | 43,63,149 42,52:885  119,28,111 = .| 19,20,741
. 11920-21 | 142,02,014 - | 40,33,758 18,93,362 18,80; 508
.11921-22 | | 42,70,109 42,15,273 19,23,403 . | 18,90,235"
| 1922-23 ' | 44,38,822 43,94,787 19,49,004 '| 19,22,663
11923-24 ' | 46,20,215 43,78,116 1 19,82,616 19,75,466
1925-26 - | 46,63,276 48,78,420. 19,89,732 . | 19,78,627
1926-27 . | 46,03,276 45,21,508 20,28, 48 -1 20,25,504
1] 1927-28* | 46.64 46.07. " 19.80 . 119.73
©111928-29 " 142.73 4187. . 15.42;-»‘ - 118.22
'11929-30 . | 47.37 4590 2012 -1 19.86"
.1 1930-31 | | 46.68 45.56. 19.79 119.47 .
'11931-32 | | 46.93 45.71 - 20.01 1119.88
'11932-33 ' | 46.70 | 45.64; 2002 . - 119.84
i1 1933-34 : | 46.82 4582 20.20 - '119.79,
1934-35 | | 46.37 35.62; 10.98 . -1 10.98
1935-36 _ | 46.46 4499 - .. ]19.86 - 19.75.

s

A Compxled from various Baroda Adm/mstratlve Reports from the-year 1906—07 t01935-

39, BRO.

* The figures from th:s year onwards show the revenues and coﬂectson in lakhs of Rs.
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“Therefore can we say that extensive irrigation directly led to the'regutar' )

increase in the land revenues?

Increase in Population and Reduction in Carrying Ca‘pacity '
We have been wrtnessmg a huge i increase in human populatron Increase
' in populatron at times may lead to the reductron in the carrymg ‘capacity of
" an eco system or eco!ogy of a region. Human carrytng capacrty can be
mterpreted as the maximum rate of resource consumptron and waste
drscharge that can ‘be sustarned mdefrmteiy wrthout rmpamng the
functional integrity and productivity of re!evant ecosystems However the-
.mcrease in popula’uon at a large scale and the maxrmum use of earth’ s.
natural resources hamper the equilibrium of an eco. system Thrs may Iead
to- many. changes in the environment of a regron -Growth in human
:populatlon may lead to extensive demand for food products whlch in turn
exhaust the water supply, wooded resources, fuels etc.
In Gu;arat durrng the cotomal perrod the human populatron mcreased at a
:raprd rate, whrch in turn led to the maxrmum use or resources
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The following table shows the increase in the popuiation of the éréa under

study.
Table Il F

Increase in population ,1891-1941'!5 -

Region Population :

. 1901 1911 1921 1931. 1941
Ahemadabads | 722,218 759,796 811,476 900,605 1,249,181
Surat 6,37,017 6,54,109 |6,74,351 8,93,613 8,81,058 -
Kaira 1,037,248 | 1,016,501 | 1,032,490 1,123,196 | 1,338,297
Broach 2,891,736 3,086,717 [ 3,07,745 3,34,170 -

.| Baroda district | 590,338 696,878 754,836 878,436 1,04,537

Navsari district | 300,441 3,35467 | 340,372 404,377 465,923

Growth in population directly leads to the rise in demand for .agricu!tural'

_products, which results in clearing the forests for cultivation. The following

table shows the increase in the areas under different crops in Bharuch.

Table HI G

Acreage of important crops in Bharuch'',

[Cereals 187475 195556
Jowar 78,601 141,712
"Wheat 50,837 59,817
Rice 20,359 67,417
Bajri 16,087 21,607
Kodra 4,176 17,525
vOthers NA 8,042
Total Cereals 1,70,060 3,16,129
Pulses ‘

[Tur 14,250 51,487
Others 21,530 61,912

[

"5 Data collected from various gazetteers of Ahemadabad, Surat, Kaira, Broach, Baroda

and the Navsari districts.
" M.R. Palande Gazeetter of India, Bharuch district, Ahemadabad, 1961, pg.202
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[Total Pulses T [3780 183,399
Cotton ‘ N -~ 11,79,233 - | 564,454

The same trend can be noticed - from the mcrease in the area of
agncultural production in Surat.

_ Table i H .
Acreage of various crops in Surat District"”.

Crops : - . E ‘;188,:0-85!? 1953-54

Jowar . T [#5,527 | 3,00,039
Baji . . (el . [eT1d
"Wheat 27237‘ |46.547
Rice . | | T |e3852 286,160
Rag T ‘ 12z 275,‘7: 34,849
Other . - 1,885 27,736
"| Total Cereals o 272 281 ,;7,08,131
[Totion T 69, 089 L |295562

Enwronmental impacts resuiting from food productton—such as dry land
- sahmty demand for water, runoff of pest:crdes and femhzers made
'necessary by centrailzed product!on/ monocultural agrtbusmess» are
predommantly .generated by the demands of growmg populatlon which

leads to ecologzcal overshoot. Ecologscal Overshoot occurs when human |
demands exceed nature’'s supply at the !ocal natlonal or giobal scale. The
level of overshoot is the amount by which natures blologscal capacsty is
being used beyond its regeneratzon rate lt leads to the large-scale

depletlon of forests as a resuit of the mcrease m the Iands under '

,"l\ ‘

" Gazetteer of Ind:a Gu;arat State, Surat d:stnct M.R. Palenkar Ahemadabad 1962,pp.
329—330 ;



cuttrvatron sett!ement of growmg poputatron and the scarcity of non-.

renewabte resource, like water.

Dernand of‘,_water for “irrigation “and for human consumption ‘ori an
.extensive scale in. addition to defore‘statidn ‘may at times leads to severe
drought whrch can. be termed as the ecotogrcat overshoot of growing :

: populatron

: 'Droughts ground water and water scarclty _ 5

Itis, common knowtedge that droughts usuatty tead to fammes if the water
scarcrty is not dealt wrth at the rrght trme Drought is an old phenomenon
‘in Gu;arat It has been recorded in wntten as welt as oral hrstory of the
regron However the nature of droughts and their tmpact on rurat hfe are
_qurte drfferent today from what they used to be in the past. For Gujarat
jmarked severe fammes were those of 1631, 1696 1718 1731 17471791,
:1812 1899 and1901”8 , -
:Water scarcrty is clearly mentloned for the t" rst time. by the Famine
Commlssron of 1901 which states .that on. account of failure of water'
supply in the ,prmcely states people were often left wrth no alternative but
to |mmrgrate to Bntrsh temtorres during the fammes The descnptron of the
drought of 1911 in ‘Baruch also refers to the drstress of people on - this

acccunt119

tt was in the'! year 1899-1900 that Gujarat suffered from one of its worst
fammes Thrs drsastrous year was known. throughout Gujarat as. chappan
(fi fty six) and used as a landmark for reckoning the dates and Ages |
In most accounts of the chhapanlyo drought aII sought of descnptrons' :
can ‘be found ‘of how people coped wrth hunger but there are no

~

18 Bela Bhatia, Lush Fields and Parched Throats, Polrttcal Economv of Groundwater in -
Gu1arat in Economic and Political Weekly, December 19-26, 1992, pA-142, col. i
Gujarat Rehef Manual, Government of Gujarat 1976 pp 13, 19—24 ’
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'corresponding accounts of the strategies they adopted to cope with water
scarcity'®. This observation also applies to Bhailalbhai Patel's brilliant
. facCOunt of the ‘chhapaniyo’. In his narrative here is no corresponding

21 He 'mentions .

“account of hardshtp“caused by- groundWa‘ter'_ scarcity

large-scale land alienation in the Baroda State where the revenue had not
. been remitted, unllke' in most places under the British' jurisdiction. The
' - Gaekwad governrnent' chose to adopt strict rneasures for the collection of
~land revenue ‘Those who failed to'pay were rmprrsoned fora few days
. while the land of those landlords lrvmg in; the cities was auctroned In fact
very mterestmg rs hrs descnptron of- how the land of the landlords was -
thrown away at a plttance Bhallalbhal uses the revealmg expressron

“panine mule”. Thls GUjaratl expression can be Irterally translated ‘at the

8 ;cost of water'. The use of thrs metaphor is: consistent wrth the contrnued

| ‘:avallabrlrty of groundwater durmg pre»mdependence droughts m Gularat
iodn sharp contrast wrth the present srtuatlon Though Bhailalbhai does
. mention the exrstence of surface—water drought and of - increased

‘dependence on ground—water for water needs122

)
One of the outcomes of this drought was that tt{egroundwater dropped
| cons‘i‘der'ably in many parts of Gujarat This 'made irrigation’by existing; ‘
wells using tradltlonal Ilftrng devrces drffrcult It was to overcome this, the
'government began to encourage the bonng of tubewells at the bottom of
the existing- wel!s To extract water from such wells, a steam or-oil.driven
pump was requrred From 1908 onwards the- Department of Agnculture
.began hiring: out well. borlng equrpment to farmers In the Matar taluka of
the Kheda dlstnct successful bormgs were an average depth of 15 meters
below the bottom of the ex;strng well whereas in the Borsad taluka of the
same dzstnct successful bormgs were on average 24 meters. By 1911, 14

12 | ush Fields and Parched Throats, pA-143 col. land I1. -

12! Bhailalbhai Patel, Bharkakana Sasmarno, Sastu Sahrtya Vardhak Karyataya
Ahemdabad, 1970.

12y Gupta, ‘Devélopment Plans Caused Chaos: Water Problem in Guiarat, The
Statesman New Delhi, May 6, 1988,
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boring machines were in operation in the Kheda district. This W
of poor rainfall, and, in the words of the district Collector'??,

Applications began to pour in by hundreds for boring sets from well
owners.’

It was actually believed by the Bombay government that Gujarat could be
made famine proof by such means'**.

Once again in the draught of 1918-19 the government had to liberally
provide ‘taquavi’ loans for deépening of wells in the wake of massive crop

failures.'®®

Groundwater and Boring operations

In Baroda too, there was a great demand from the cultivators for the
boring of their wells. In 1912-13, 20 boring machines were put up in the
Navsari, Baroda, Petland and the Kadi division. 204 boreholes were made
during the year in 76 villages, as against 119 of the previous year'”*. (See
maplll C). The successful wells now gave 565 koses of additional water'?’,
In 1919-20, the department had whopping 103 applications for boring, of
which 57 wells were bored, out of which 13 were unsuccessful'?®. At this
time the rock boring power machines were particularly successful and
there was an increase in the demand of such a well. The total expenditure
of the boring branch in this financial year amounted to Rs 15,273-11-7 and
the earnings came to be Rs1, 184-0-8'>°.

At times borings on such a large scale led to the reduction of the water
table, which consequently resulted in the scarcity of water. This fact
became obvious in the year 1923-24, when in the Baroda state; there was

""" BA, General Department, 1913, Report of March 16, 1912, 95/77

"** Annual Report of the Department of Agriculture, Bombay Presidency, 1910-11,
Bombay, 1912, pg.13

"% | ush Fields and Parched Throats, pA-143, col. lil

* BAR, 1912-13, 1914, pg.30

"> ibid, pg.31

" BAR, 1919-20, 1921, pg.172

"% ibid, pg. 172
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an acute shortage of water supply in the wetls and the tanks even for the

- "drinking purposes

“This spurred the local boards to adopt measures for meeting the solution,

but the number of applications for the boring of wells kept on increasing.

Tabte i t
Bormg Operattons in the State of: Baroda

131

| Year

Sr. ttem L e f,Yz;e'ar' Year
| No. - |1931-32 | 1932-33 | 193334,
1 Appti,‘cations:received 29 e “ 49 - (45
2 Wells taken up 29" "_ . “42," a4
3 Soccesstul bores } 17 130, - |30
4 [Increase of water in kos B %:28;-5, 385 |3525
16 Total depth bored in feet __ _ — 2,978

1

’Therefore there was a contmuous demand and supply of water through

bormgs No one perhaps ever estlmated then that water in Gu;arat in next

'few decades would become scarce

:Wetl bormg had become very expensrve On an average the cost came to
§be Rs 142 per wetl and this sum had to. pardteven if thel boring failed. If it
’ succeeded then a pump had to be purchased and'mstatled ‘It was -

catculated that the annual operattonal cost (rnctudmg the cost of kerosene)
reparrs and the mterest on the’ capxtal bvﬁrrowed for the tnvestment‘
amounted to Rs 1 284 for the smatter pump : d Rs 3 573 for the !arger

To make the sstuatton worse, the Ftrst Wortd ;War led to sharp mcrease of
prrces of fuet ltke kerosene which made it drﬁrcult for the smatt farmers to

130 BAR, 1923-24, 1925, pg.193 '
3! Data collected from BAR, 1932-33, 1933, pg. 167 and BAR, 1934~35 1936, Po. 152

132 well trngatto pg. 1540
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' };m the vrllage had nsen by a quarte "”

-undertake the boring operations ('l'hey then had to buy water'-from their
rich farmers) On the whole, due to expenses involved in the bonng of the
,'well only nch peasants were benefited. Most of them were too poor to
‘ ’benefrt one. of the chief reason being that land rates were too hrgh The

wealthier farmers to save themselves sold the water of their well at a high

’ A'rate to the poor peasants in the Bharuch district this led to a nsmg by the

poor peasants agamst the rich_ farmers in-1847. 133 This had put severe
pressure on wllage based rrrrgatron works Srgnrﬂcant portion of the

‘peasant communrty became mrred deep m debt, lacking the means to

malntam even thelr own wells As a result many farmers depended on the

'rarns to rrrrgate their fields and thus at times Iands even went out of
‘cultrvatron dunng the drought perrod 13 '

,The owners of the wells had started selllng water to the other farmers to

pay off their debts mcurred during the dlggrng of wells. It was. calculated in

| 1918 that an average bullock powered Kkos, could lift 1,080 gallon in an
= hour and such a kos could rrrrgate on’e acre of land in 54 hours- which
;grven a worklng day of eight hours ‘meant about a week. Pumps on an
' é.average could draw 4,803 gallons per hour rrngatmg an acre in. 12
‘hours'. It was also calculated for one vrllage |n the Charotar tract that in
l ?‘1920 two pumps had replaced 35 palrs of. bullocks and the rrngated area

i

f‘l'he main frndrng was that when a pump was |n use ‘the water level in. the |
:well fell rapldlyl36 In the Borsad taluka in 1 924 rn the charotar tract, the
‘Z'pumps belonged to the wealthy farmers who sold ‘the water at the rate of
,one and a half to two rupees an hour of pumpmg trme Some these pump

i Ibid, pg.1539 -

1 1bid, pg.1539'

133 Annual Reportlof the Department of Agnculture Bombay Presrdency 1917-18,

.Bombay, 19189, pg.87
136 Jamabandi Revision Settlement, Report of the Bhadran Peta Mahal of the Petland

o VTaluka of the Baroda division, Baroda, 1921, pg.68
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~owners were reported to have made losses, as the pumping had rapidly -
exhausted the wellsm reducmg their carrying capacity. The peasants of
‘the Charotar tract did not, on the- whole enjoy the. benefits of irrigation. |
They were. aimost depended upon the ramfall which in an average year
’ produced about’ 750mm of rain. There were no canals in the tract, in fact

. Kheda district as a. whole only a small aréa in the Deskroi tract had such
o lrngatron in the tract of Charotar almost all irrigation was carned out by

5 Gujarat, e

.il,{

. kos and wells We may thus pomt out that the process of over utilization of
i water that began durmg ‘the colontal perrod ‘continued into the post
mdependence era leadmg to the drastlc reductton in the water table in

1 ' . !-‘,

Therefore by the end of 1930’5 water had become a commodlty The

- ) landlords and the nch farmers were’ exhaustmg the groundwater not only

. the colomal penod

by rrngatmg, but also by sellmg it. The knowledge of earlier technrque of
sustamable use that‘was vrsrble in’ the water conservatron through the use
of check dams .reservolrs and the wells were gradually on a decline. In

he ‘major emphasrs was on the wells. The introduction

i - of mechamzed pumps encouraged by the Engllsh did prove harmful in the
g long run for the ecologlcal balance of lndra After mdependence with ~

S Green Revolutton technology contmued leadmg to the extractron of water

on a large scale prevarled and water was: extracted on a large scale
- forgettmg that lt |s a non—renewable resource :

l-' .'l?
o i;«

e,

' Large dams versus small dams ,
ln the early years aﬁer mdependence big: dams have been promoted as -

the temples of modern India. The advantage of building a large dam;,_
seems to be numerable but the long-term effects lnvolved in such a

-

K . - 'massrve constructlen leads fo greater number of problems in the long run.

M

Well irrigation, pg. 1540
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The latest studies and experiences seen to favor small dams for example
in Japan the trend is shifting toward small and easily manageable dams,
whrch if. struck by a drsaster would lead to small scale envrronmental

economic and human damages.

_'The Narmada Va!tey project has remamed rntensety controversra! ever
since detarls of it first became pubtrc Envrronmentahsts all -over the
country have been firmly opposing the pro;ect because this wou!d set in

|  motion fundamental changes in the rrver vattey basin. The prmcrpal focus

of opposrtron have been the two grant reservorrs the Sardar Sarovar in

L Gujarat and the Narmada Sagar in Madhya Pradesh which between them

- woutd hold more water than any other dam on the lndran subcontment

l.

~n a country in rwhrch the forest area is atready markedly betow the set

standard the Narmada project will submerge and destroy 40, 332 hectares
of forest area The Sardar Sarovar will rnundate an addrtronal 13,744
hectares of forests‘38 The. destructron of forests will further tead to the
drsappearance of hundreds of specres of flora and fauna. The constructron

' .of big dam atso leads to the siltation, whrch reduces the storage capacrty |
of the dams Besrdes water logging is atso associated with large-scate
rrngatron schemes Wthh lack effective drarnage to enable surplus waters '
to beﬂushed away leaving salt behind Mdurmlg‘ the evaporation.

What is requrred is the careful planning. lt rs necessary to compare and
contrast the utmty of big and small dams Smatt dams and check.dams, do
not lnvotve huge environment degradatron besides they are easy to
'manage The ancrent -system of storage of water needs to be revrved

Many lakes, tanks, kunds and stepwells that: are damaged and r,regtected,
Aneed’ to-be'repaired and brought in use. The storage of water tnrreservoirs,

.

13 Claude. Alvaree and Ramesh Billorey, Damning_the Narmada; The Politics Behind the -
destruction, The Ecologist, vol. 17, no: 2/3, March/June, 1987, pg. 63
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will also help-in maintaining the groundwater level-the problems - from
‘which number of reglons‘ in Gujarat is sutfertng; The tns’tallatton of tube
- wells and electric pumps have played their part.in the depletion of the
water level. Technology should be used within the certatn set limits and

not for the purpose of explortatlon i

The btg dams. not only have an impact on the surroundtng envrronment but
it also results in the dlsplacement of people and submergence of land. The
worst sufferers are the small farmers and various trtbes as they are

- drsplaced from their ancestral homes

lndla has a Iong tradttton of water management which was developed on
the values of rainwater harvesting, conservatron ‘and effectrve utilitization,
These tradrtlonal methods of water, management still survrve in some parts
of Rajasthan Gu;arat Tamtl Nadu, Andhra Pradesh Karnataka Kerala,
"and the North east The Bntrsh had neglected them WhICh led to. severe
condttrons dunng the ttmes of droughts The mrsenes of the people were -
-aggravated in the torm of greater frequency and seventy of famrnes In
-present trmes acknowledgmg their’ relevance and rmtratlng a movement for
: restormg the role of the commumty in the management of common
resources, are afﬂrmatrve steps .towards |dentrfymg the appropnate solutron
to thedetegriorating Water situation. We have taken the 'very resource we
ldepend upon for our sustenance as. granted and we may soon have to pay
.the pnce for it The inextricable ltnks~ between tanks and trees are vrtal for
,the sustamabrlrty of development tnterventron and attempts to erther revive
the system or const|tute the rlpanan commons
» ,The envrronmentat benef' ts of tradmonal water harvesttng structures are
‘rmproved sorl morsture Jincreased blo-mass productton lmproved water
‘qualrty, enhanced land value and flood moderatron The commumty based‘

-
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water- harvestmg structures have also contnbuted to social cohesxon and

self- reliance. That was visible in pre- colonial tlmes

- .

139 Dayal, R and Pand G C Traditional water Harvesting systems: role of government and
non-government organizations, Journal of Rural Reconstruction, 1999, 32(2):75-80
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