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TANK IRRIGATION IN INDIA AND THAILAND:
AN EXAMPLE OF COMMON PROPERTY RESOURCE MANAGEMENT

by
K. William Easter and K. Palanisami®

Although mast of the tamks of scuth India and northeast
Thailand are riomivally the responsibility of goverwvment, in prac-—
tice they are marnaged as common property resources. These
small reservoirs (tarks) irrigate anywhere from a few hectares to
aver &,000 hectares and some serve more than 1, 000 farmers. In
the southervmost state of India, Tamil Nadu, there are almost 40
thousand tanks irrigating 910 thousand hectares. Many of these
are at least 100 years old while the tanks iw Thailang are much
vaounger and fewer in rnumber. I both countries tarks are used to
irrigate rice during the wet season and a small acreage of dry
SRasSon Crops.

There is a wide variation in the effectiveress with which
the tank water is used. Most of the irrigation facilities are,
in scome degree, Jointly operated and cooperation is necessary if
one farmer'!s overwse or misuse is not to subtract from ancther's
Hse. Prubiems of caordinatior and cooperation gernerally become
apparent when sigrificant charnges occur in the pattern or level

of water.use which are often associated with increased water

*Dy, Easter is Professor in Agricultural and Applied
Ecoromics at the University of Mirmescta while Dr. Palanisami is
Assaciate Professor in Agricultural Economics at Tamil Nadu
Agricultuwral University. The authors wish to thank Johr Dixon
for his comments on an earlier draft.

IMost of the examples given in this paper refer to south
Indiarm tanks since cour data base for these tanks is better than
the one for the tarks of northeast Thailand.



scarcity. I many of the tarnks in scuth India, water scarcity
and the reed for cooperatiori is the rule rather thavn the
exception.

If the users are unable to cooperate in the use of the
rescurce then conflict-oriented competiticrn emerges resulting in
quick exhaustion of the tamk water supplies. Several attributes
and relationships influerce the use of tark water and help decide
the overall management of the tank systems. In this paper, these
attributes and relationships are aralyzed in terms of the madel
developed by Oakerson [19811]. The model has four components —-—
°technical/physical attributes, decision making arrangements,
pattern of interaction and outcomes. Each compovent is analyzed
using the tank marnagement characteristics of a sample of ten
tarks in south India (Tamil Nadu State) and seven tarnks in north-

east Thailand.

Technical and Physical Attributes

South India

Each farmer in the tark command area is'patewtially eligible
to receive water supplies from the tanks in proporticon to the
farm size until the tark water supply is exhausted; The limiting
caondition in the use of tamk water in gouth Indian tarks is the
storage capacity of the tarks and quantity of water available to
fill the tarks. Some of the fanks are filled more than orce a
year while octhers may be completely filled orly arnce in every

four or five years.



Tark siltatiorn and agricultural encraachment in the tarnk
foreshore area have reduced the storage capacity of many of the
tarks, thus reducing water supplies (see Figure 1). The location
of the sluices (outlets) in the tark, either upper or lower, also
affects the amournt of water delivered to farmers. The upper
sluices in the silted tarks canrot pravide water unless the tark
water level is high. In years whern the tank water supply is
inadequate farmers served by upper sluices may get little or no
water,

In years of water shortages farmers in the tail-reaches of

the system are excluded by virtue of their location. What little

water they receive will arrive late. Sometimes this exclusion by
location is due to poor desigri: two of the ten Irndian tarks were
constructed based on a faulty design which placed the sluice
gates below the level of the upper command area. Thus the
farmers in the upper command area are excluded because of their
location even though the two tarnks store enicugh water.

The other physical constraint, which influernces the water
supply and the amourt of exclusicon because of laocation, is the
source of water. The primary tanks have water rights on perer—
nial scurces of water such as large rivers or reservoirs and have
adequate water supplies to irrigate one crop for all farmers in
the command area. In contrast, suppiementar} tarks suffer
frequent water shortages sivnce their main source of water is rur—

off from rainfall. Thus, farms in the tail-reaches of the areas
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FIGURE 1. Tank with Severe Encroachment and Sedimentation.



irrigated by supplementary tanks will be frequently excluded
because of lacation.

The installation of private and community wells in the tank
irrigated areas have helped overcome some of the water supply
constraints in the south Indian tanks.2 Return flows from
surface irrigation and the tarks themselves recharge ground
water. Thus the wells allow farmers to re—-capture some of the

water lost through excessive irrigation.

Comparison with Thailand

For the tarnks of northeast Thailand, the major technical and
physical constraint is the inadequate distribdtion system which
is'impraperly operated. Rlthough the goverrment constructs the
tanks and provides the main canals for large tarnks, the laterals
and field chanrnels are the farmer'’s responsibility. In most
cases the charmels and laterals have rever beern constructed while
the main canal is allo@ed to detericrate because of little or no
maintenance. I some of the smaller tanmks mot even a main canal
has been constructed.

Thus for the tarks in Thailand the problems are primarily
belaw the tank outlets while those in the south Indian tarnks tend
to be above the cutlets. This is because the tamks of
northeasterrn Thailand are moestly less tharn 20 years old while
many of éhe south Indian tarks have been in cperation for over a

century. The age difference has resulted in a sigﬁificaﬂt

There is little or no well irrigaticorn im rnortheast Thailand
because of saline graourndwater.



difference in the physical arnd techwnical problems. The above the
coutlet problems facing south Indianm tamks appear to be more
difficult for community organizations to solve because of the
large investments required and the caonflicts over land rights
between tank irrigated farmers and farmers encroaching (planting
qrops) in the water storage area [Palanisami and Easter, 1983al.

The tank investment is a typical indivisible large invest-
ment. However, the rights to the water in the tanmk carn be
divided and those rights can be either public or private. Thus,
the indivisibility aspect does not rnecessarily pose any special
problems to resource management once, the project is built. The
one exception to this is canal maintenance. Responsibility for
maintenance of canals serving more than cne farmer must be agreed
upon and enforced. Does the persorn at the end of the caral have
to maintain the whole canal while thase at the head only maintain
the upper part of the canal? How should'the responsibilities be
divided to maintain this indivisible asset? This is a problem
which plagues many irrigation systems all aver the world [Easter,
19881.

Finally the boundary of the resource demand is defired on
the physical side by soil, hydralagy and the constructionm of the
tank and canals. The irrigated area must be dowrhill aﬂd a
veasaﬁabie distaﬁce from the tamk and the canals. On the supply
side the regource is defired by the capacity of the tamk and the
source of water. The capacity of the carnals can also place a

limit on who gets water during peak irrigation periods. . EBut whern



the source of water is a large river, and the delivery system is
ample thern there are few water supply constraints except in
drought years and Jjeintness in supply exists. Haowever, the
supplemental (rainfed) tamks of scouth India have frequent water
shortages and Jjointrness does not exist, in many cases, since one

farmer's use may subtract from the supplies of cthers.

Decision Making Arrangements

Collective Use (India)

Cewﬁain decision making arrangements result from the rnature
of techrnical and physical constraints. With the main aobjective
of the farmers to obtain their share of the tarmk water supplies,
varicus decision making arrarngements or rules have evalved both
at the tank and farm levels.3 The conditicns for collective use
arise when tanmk water scarcity occurs forcing farmers to compete
for their share of water. The best example of collective use is
the infarmal water user organization at tamk level. There exists
a strong relationship betweer the denree of water scarcity and
the activity level of water user organizations (WUD). During
pericds of water scarcity the benefits from cocperation rise and
sc do the activities of the WUO. Ever in the primary tarks where
water is usually rnot scarce farmers cooperated during the 1983
drought. . They implemented a water rcotaticrn schedule to conserve

their limited tank water supplies.

3ghare is usually defirned in terms of the acreage irrigated.
Thus farmers with the largest acreage gererally receive the
largest shares.



A second condition for collective use at tank level is a
reasonably uniform distribution of berefits. Orne measure of this
uniformity is the farm size variation within the tarnk command
area. The sample of term Indian tarks shows that the smaller the
variation in farm size, the more farmers participate in organiza—-
tion decisions and the more likely they are to form WUD (see
Table 1). When fafms are about the same size, farmers will
abtain approximately equal berefits and have equal irterest and
influence on decisions concerning the allocation of inadequate
tarnk water supplies.

Finally, trusted leadership in the WUD is a key fgctor in
the success of tanks both in India and Thailand. The leadership
must be effective in organizing community irrigation activities
and honest in the handling of community funds used for irriga-
tion. In a number of tanks in Thailand inadequate firances
and/or the misuse of finances caused WUO to fail or become

inactive [Tubpun, 1981; Russell arnd Nicholson, 1381, p. S51-521.

Operating Rules (India)

The collective use of tank water requires a set of basic
operating rules. For the scuth Indian tanks these rules include

the follawing:

1. Rotation schedules for tank water armd indi-
vidual canals.
= Water release and closing dates at the tanmk -

(see Table 2).



Table 1

Tank Managemerit in Relation to Farm Size Variation
and Farmer Organization, Scuth India, 1982

Ar Active Farm Size
Water Users® Average Farm Variation® QOverall Tank
Tank No. Organization Size (acres) (percent) Maragement

1. Yes 2.0 . 31 Good
2 Na 3.1 66 Adequated
3. No 2.5 S1 Rdequatet
4. . Yes 1.3 24 Good
S Na 2.0 86 Poaoyr
6. No i.9 72 Paor
7. No 1.9 91 Poor
8. No 1.9 91 Paar
9. ' Yes 1.1 33 Good

10. No 2e 3 104 Pouor

&This is the coefficient of variation (C.V.) in farm size.

bOverall tarnk management is based on a subjective judgment
of the tark’s aoperation in terms of water storage, water allcocca—
tiorn, water canflicts and crop yields. It is a comparative
Judgment among tanks.

CTanks & and 3 are primary tanks and have surplus water in
nost years. Thus little water management was required toe achieve
high yields in 138&.

SOURCE: K. Palanisami and K. William Easter, 1983.



Table 2

Starting and Closing Dates and Total Days
of Irrigation for Tanks, South Indian, 1982

Months
Total days
of tank
November December January February March Irrigationa
Tanks 1981 1982 1982 1982
Tank 1 S 27th 6th 11
Cc
2nd - 10th
Tank 2 S 4th continuous supply for 6 months
Cc .
Tank 3 S 9th continuous supply for 6 months
Cc
Tank 4 S 20th
C 10th 21
Tank 5 S 1l6th
c 20th 96
Tank 6 S 22th
c 18th 89
Tank 7 S 29th
Cc 20th 22
Tank 8 S 26th
C 23rd 28
Tank 9 S 1st 25th
C \IBth/ \llm 67
Tank 10 S 17th 17th  6th
C \OJ ;m:hr \22th 55

S — Starting tank irrigation
C - Closing tank irrigation

aThe days of irrigation refer to one crop season.
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S A minmimum water level in the tank for Fish
praduction.

4. Canal mainterarce charges in rupees and/or
mar days of labor to be provided by each
farmer accordirng to the farmer's location and
area cwned.4

S Sanctions and penalties against farmers who

viclate the tamk water management rules.

Several additiornal rules are introduced during périods of
extreme drought: {1) rules for sharing well water when demand
exceeds capacity, and (&) priorities concerning tank water Qse
for those who canmot obtain well water due to their location.

The rules for tark water rotation are usually activated ornce
the tank supplies are krniown to be inadequate. In gereral, the
operating rules did rot exist in the following cases: (1) where
farmer conflicts prevent cooperationm (tarnk 10) arnd when tark
water supply is in surplus (tanks 2 and 32 in 1982).

In anly three of the scuth Indian tarks were all five of the
cperatiornal rules in effect. These were the three tanks.which

had Wugd. However, mast of the sample tanks from India estab-

lished tank water release dates and made collections for mainte-—

40riginally the contribution of labor by the farmers for
tark mainterance and repair was a regular featuwre (called
Kudimaramathu which mearns cooperative repair work) but it is not
prevalent among Indian tank users today. -

11



narnce. Orne of the two primary tanks established a mirnimum water
level for fish productiaon.

Sarictions and penalties are used only in tanks with WUO.
Those who violate the water marnagement rules are deprived of tank
water or required to pay a fine of Rs 20-30 per acre. Wher
pelice cases are filed against viclators the leaders of the WUO
usually intercede and resolve the prablem.

The president of the WUO informally rnominates ore farmer in
each distributory (secandary camnal) to monitor the water distri-
bution arnd collect fees and scolicit laboer for canal and tank
maintenance. These representatives report to the president if
any prablems arise. The WUD members usually meet once every two
weeks or so during the irrigation season to deal with problems.
The frequency of meetings usually increases during the end of the
cropping season whert the watey supply is low and irrigation

critical.

External Arrangements (India)

The abolition of owrnership rights to private tarmks and the
takeover of the tanks by the Goverwrment of India fram the
Zamindars after India’s independernce made the tanks a common
property resource. The farmers cowning land in the area served by
éach tark have the right to use the tank water. The Tarnk
Restoration Scheme which was established to survey aﬁd improQa
the physical tank structures helped ta fix standards for each
tank for future structural improvements., The goverrment also
pravides grants foorr pericdic tanmk maintenance aboave the autlet.

1
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Mairntenance below the cutlet is the responsibility of the
farmers. However, government funds available for maintenance are
less than what is required to preverit a gerneral deterioration in
the physical structures. Ore reason why this cccocurs is that
there is no relaticnship between the water fees goverrment
collects from farmers and the budget allotted for maintenarnce of
each tark. The water fees collected become part of the gereral
governmernt revenues while maintenance funds are allocated to each
administrative division of the Public Works Department on an
arbitrary basis. The furds provided each division tend to be
allorated to tanks with emergency repair needs and minor repairs
are usually neglected.

The actions of the state goverrment of Tamil Nadu which have
had a critical impact on tank management involve; the issuing of
patta (rights to land) to encroaching farmers, the introduction
of social forestry inside the tank water storage area and the
implementation of tank rehabilitation MEeASUresS. Ercroachment on
the tank foreshore area is a very commarn and sericous problem in
tarnks which do not fill to capacity in most years (see Figure 1).
Farmers have gradually cultivated the tark foreshore or water
storage area until as much as 20 to S0 percent of the area is now
cultivated in many tarks. After crops are grown in the foreshore
area for several years cultivators begirn establishing their
rights on thesg lards [Department of Agricultural Engineering,
138&1. The cultivators petiticn the goverrment requesting that

they be allaotted some of the foreshore area- arguing that the

-
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lards are idle. The goverrment, after receiving a number of
petiticns from cultivators, issued patta to these farmers. This

right is called kulamkorvai patta under which the tank foreshore

lands legally became cultivated lands [Palanisami and Easter,
19831, The goverrmernt’'s decision encouraged ercroachers to
expand their cultivation of the foreshore area. In one of the
sample tarnks this resulted in conflicts between encroachers and
tark irrigated farmers, resulting in irefficient tank water
distribution and low crop yields.

The goverrmernt also intervernes in tank mariagement through
the farm forestry_program for planting trees on vacant lands
which includes the tank foreshore areas. Currently this program
is irmitiated by the Goverrment of Tamil Nadu thraugh the State
Forestry Department with funds from the Swedish Internaticonal

Development Agency. Acacia arabica trees are grown on a 10 year

rotation. 'Férmevs feel that in about ten years the trees planted
ivy the foreshore areas will be large encupgh to reduce the tank
water storage capacity and make it difficult to desilt tarnks.
Thus the social forestry program may have some negative impacts
onm tank irrigation which are being igrored by the Tamil Nadu

State Forestry Department.=’

SBeth the encroachment and the problems created by farm
forestry might be elimivated if the WUO had legal status. if
they were considered legitimate by government then they could
more effectively argue their cases against the misuse of farm
forestry and encraachers. Currently only one of the three WUOD is
a legal entity and it is the most effectively maraged tank.

14



In recent years, there has beern more interest in improving
crop production from tank irrigated areas. Since many tanks are
supplemerntal tanmks, measures to increase the wéter supply
delivered to the farmers! fields are being tried.. In selected
tarks the goverrnment has introduced rehabilitation measures
including the lininmg of the main canals and the pravision of
community wells. Community wells have beeﬁ installed in twao of
the tewr sample tarnks and carnal lining was completed in another.
All of these investments had rates of return equal to or better
thar investments in the private secter [Palanisami and Easter,

1384al.

Comparison with Thailand

For north Thailand, the conditions for collective use were
rnot as stronmg as they were in south India. The gank systems are
primarily less than 20 years old and are used to provide three to
four wet season supplemerntary irrigations for rice. Since the
tank water supply is usually in excess of demands for irrigation
'water during the wet season, farmers have little ivcertive to
corserve water., Hmwéver, in some tanks delivery schedules are
develﬁped for all cor part of the command area. Usually progect
officials, the village head, informal groups of farmers arnd water
user organizations (whéen they exist) establish the schedules baoth
fore the wet and dry seasons [Apiriantara and Sriswasdilek, 12861,

During the dry season water is scarce anmd there is a
stronger incentive for efficient water use. However, for many
tarks the lack of labdr aﬁd markets during the dry seascrn limits

15



iwrigation.e In a few tanks where the labor supply is adequate,
farmers at the head of the canal éllmcate a portion of their land
to other farmers (usually friends or relatives) whose lands
carmot be reached efficierntly by tarnk water. Irn one tank farmers
were able to use the lands in the head reaches durirng the dry
seasorn because they lost their wet season orop due to flooding.
The farmers who "rent" the lands pay no cash rent but help the
land &wners harvest the wet sedson rice crop and after the dry
season, prepare the land for planting the wet season rice.

Tank gperating rules, in addition to those for delivery
schedules, are becaming more common. In northeast Thailand rules
have beern developed which restrict fishing in the tanks either by
area or time of the year. Saome of the tanks have special fishing
days where anyone can fish for a fee. Furds collected in such
events are gernerally used to impraove the tarks. Livestack are
also beirg restricted to certaiﬁ areas of the tanks and fines are
levied if livestock are found damaging irrigation structures.
Finally rules concerning the comtribution of labor and capital
for progject maintenarnce are being adopted more widely.

The governmernt's involvemernt with the tank managemént is

limited. The Gaverrment of Thailand (GOT) does raot collect water
charges from the farmers. Thus, tank water is almost. a free good
to farmers., The gavermment has tried to improve water use by

starting water user organizations (WUD) at each tarnk. But due to

6Dr‘y Saasan pﬁmductiaﬂ appears to be limited by urcertain
market conditions for many of the dry season orops.
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lack of training, furnds and cther incentives, many of the WUO are
inactive. With a future growth in demand for dry season crops
likely, GOT has taken steps to improve tark water use through
land consmlidation and land leveling [Palanisami, 1984b]. The
paycff from these irvestmerts will depend on collective use of

tark water and the cpportunity cost of labor iv the dry seasor.

Battern of Interaction

Giver the techrical éhd physical constraints and the
decisiorn making arrangemernts for taﬁk management, it is impaortant
to identify the patterr of interaction which characterizes the
Farmeﬁ’s behavior in tank management. The primary pattern of
interaction in the successful Jaint use of tark water is reci-
procity, which deperds upon mutual expectations of positive

performance.

Scuth India

Some of the patterns adopted involved a direct substituticon
of mamagemert for scarce water. In three of the tern Irndian tarks
studied, sericous efforts were made to substitute marnagement
(which required cooperaticrn) for scarce water. This occurred in
Tanks 1, 4 and 9 where the amount spent pér acre to improve
management was Rs 9.8, 4.7 and 7.4 per acre, respectively. The
riet berefits per acre due to additional irrigations from improved
management were high irn these tanks and ranged from Rs 43 to

Rs 73 per acre (see Table 3).

17
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Farmers also interact to inqrease water supplies (see
Table 4). Farmers cwnirng wells have established an informal
arganizatian which decides the price of ground water based on the
expected demand for and supply of grournd water during the
seasor. / In several cases, tank farmers pot together ard
contributed to a commorn furd for diverting extra water from cther
(upper$ tanks or streams. The funds collected were used to dig
diversion charmels and clean the existing charmels. In one tank
farmers diverted water illegally from a rearby canal. This was
done whern the water supply in the tank was low during the middle
of the crop season. In certain tanks, private pumping is allowed
fraom within the tarnks particularly when the water in storage has
fallen below the level of the sluice gates. This primarily
benefits farmers close to the tank.

The goverrment provides loams and installs commurnity wells
to supplemernt tank water supplies in the wet seascn-and for full
irrigation in the dry seasarn. The farmers who berefit from the
wells have to pay the operating, mainterance ard irvestment
costa, During the wet season a well irrigates around 40 acres
but during the dry seasor a much smaller area is irrigated due to

the well capacity constraint. Farmers located close to the

7The well cwners are the most influerntial farmers in the
tarnk. They influerice the tarmk related matters such as opening
and closing of the sluices, water allocatice schedules arnd commorn
furd collections. In times of scarcity they evern give away their
share of the tamk water to athers, But in several tarks, the
well cwners constraived tark management with a view to selling
their ground water for a longer period at a high price. [Far
details, see Palarisami and Easter, 1986.1
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cammunity well are encouraged to utilize it during the dry seasan
but must pay the full cost of pumping the water.

Farmers have organized both to support anmd to oppose the
idea of a cornecting series of tanks to a riearby large reservoir, .
Currently there is ro conmecting charrel and water flows from one
tarnk to anocther in an inefficient marmer. In fact, a rnumber of
the lower tanks mow Feceive less runﬁff than they did before the
large reservoir was built. Farmers from the lower tarks arga-—
-nized to recommerd to the Irrigaticn Department that they
construct a separate canal to deliver water to all tarks simul-
tarecusly. In this way upper tarks weould get less water but
lower tarks would get more. In addition, the improved water
distribution would provide a larger effective water supply and
total production would ircrease. This could be structured as a .
pareto-efficient charge by only redistributing excess water from
the upper tarks. But as should 59 expected, without some means
of assurirng upper tark farmers that they would receive adequate
water supplies, particularly in drought years, they corgarnized to
oppose the plan.

Iri a number of cases farmers have also organized at the tark,
leve1 t0 ask the state goverrmert teo remove the trees plarnted by
the State Forestry Department in the tark foreshore areas. Thisg
rums counter to the goverrment's pragram of scocial forestry but
farmers believe that trees reduce the water supply arnd make

degilting difficult.

g
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In several tarnks, where the farmers are not organized, the

free rider problem is apparent. For example, in tank 10, the

water supply was reasonably adequate for the orop season but due
to conflicts and lack of cooperation, the water supply was
exhausted through repeated unauthorized cpening of the sluice
gates. Dperators farming the foreshore area (encroachers) opered
the gates at night to release water and make more foreshore land
available for crop production. This caused drainage problems for
the farmers in the head-reaches of the command area and low
yields throughout the irrigated area. Some of the farmers in the
tail-reaches only received two irrigaticons as compared to eight

i the head—-reaches because of these unauthorized water releases.

Comparison with Thailand

Ir contrast to the Indian tanks, the interaction in the
Thailand tamks was more limited. 1t primarily involved the
digging =f field charmels, establishing water delivery schedules
arnd the sharimg of land in the dry season. One would expect this
situation to change if water becomes scarce or the demand for dry
g@ason production increases or both. They may also develaop
methods for alleocating water during unusual drought period much
as the farmers did inm the primary tarnks of saﬁth India.

wﬁen water is scarce, as it is in maﬂy of the Indiarn tarnks,
mutual acticon is requiwéd. Ter allocate water other than by
continuous flow requires mutual action and forbearance. In times

of water scarcity farmers next tao the canals must allow water to

flow by their fields and go to their neighbors. Finally, muatual
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action is the basis for obtaining additional water through water
diversiorn activities, from the digging of channels and from

improved system maintenarce.

Outcomes (India)

The effect of technical and physical attributes, the
decision making arrangements and the pattern of interactions
should all be reflected in average crop yields for tank irrigated
farmers and the percent of command area irrigated.® Both
efficiency and equity or fairness can be achieved in tanks where
the management level is high. Tanks with higher levels of
management should have higher crop yields and a large irrigated
area, other things beirg equal, due to timely and uniform water
delivery. Equity is achieved in tarks where farmers with
appraximately equal sized holdings cooperate in the distribution
of water supplies based on farm size (this assumes that the

riumbers of landless laborers is small).

B8Ar analysis of rice production in the area served by the
ternn Indian tanks sugpgests that fertilizer is the ather majyor
input besides water which influences yields. However, the use of
a simultarnecus equation model shows that tank and well water
influernce the level of fertilizer applied. Thus, it appears that
in this area of urcertain rainfall, water availability and its
use are the kKey determinants of fertilizer use and crop
praduction [Palanisami and Easter, 13831]. Consequently, orop
yield and the percentage of command area irrigated should be. a
gocd measure of tank performance, when the comparisomnm is made
amorng tarmks having about the same per acre water supply. Thus
primary tarmks 8 and 3 could be compared with each other but they
should not be compared with supplementary tarmks which have lower
water supplies. Whers crop yields and/or the percentage of
command area irrigated are relatively low then performarnce or
coutocome is low.

o
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Equity or fairness problems arise whern a few large farmers
try to doninate water deliveries. Inefficient water use results
whern head-reach farmers overuse water resulting in water shor-—
tages for others. Finally the "tragedy of the commons” is
present in tarnks where water is scarce and the level of the tank
managemernt is poor. The end result involves both losses in
efficierncy and equity. The water management strategies adopted
by the farmers in certain south Indian tanks show how both equity
and efficiency can be achieved through improved tarmk management.
The technical and physical attributes of the tanks, the decision
making arrangements and pattern of interactions decide the equity
and efficierncy levels which can be achieved (see Figure &).

These relationships suggest that to achieve a better ocutcome
(area irrigated and crop ;ield), these three sets of variables
should be studied in detail.

The rélatianships among rice yield, area irrigated and the
management variables cam only be shdwn qualitatively'(see Table
5. In general there are four tarks, 1, &, 3 and 9, which had
relatively high performance in terms of yield and area irrigatea.
For two of these tanmks, 1 and 9, the performarce required good
decision making arrangenmernts and patterns of interactiorns to
aovercome physical and technical water supply constraints. In the
twoe primary téwﬁs, 2 and 3, the same level of decision making
arrangements and patterrs of.interaction were not reeded to
achieve high performance because there were no physical or

technical conmstraints in 13982, Tarnk rnumber 10 is an interesting
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Table &

Tank Performarnce and the Level of
Water Maragement, Scuth India, 138848

Percent of

PRysical/ Decisian commarnd area

Tark techrnical making Patterrn of receiving Rice yield
Na. comstraints arrarngements interaction water (Q/ac)d
i. Medium Gewad Active 84 13.8
2. Low Adequate - 39 : 16.7b
3. Low Adequate - 97 14.5b
4. High Gaod Active 8s 11.0c€
s. High Poor ' - 58 15.8
6. High Poor —— =1 14.8
7 High Poor - a8 11.1
8. " High Poar - . 30 11.6
9. Medium Gaod Active | 93 14.5
10. L.ow Poar . - 88 12. 6

aThe grouping of the variables low, medium and high, and goaod,
adequate and poor are based o their overall performance during the 1982
study. The grouping is based on factors discussed in the Palarnisami and
Easter report, 1983.

BThese tarks are primary tanks and receive additicrnal water from
peremnial sources.

CThe yield is low due to very low 13982 rainfall. The community well
inm this tark covers only a small area in the taotal command area.

dThe yields are fur the area irrigated and riet the total command
area.

SOURCE: K. Palanisami and K. William Easter, 1983.
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example of a tark with few physigal and technical constraints but
low performance. The lack of coocperaticon among farmers led to a
misuse of the aburdant water supply which resulted in relatively
low vields.  In tank 4 the severe water supply cornstraint kept
yields low even with go&d decision makirng arrangements and
patterns of interacticr. For tank 5 ard 6 performarce was poor
because of design problems which prevented irrigation of the full
cammand area. Fimally farmers served by tarks 7 and 8 faced a
water supply cornstraint and were able to obtain additioral water
allocatians. Yet they could rot organize effectively to make

better use of the available water.

Conclusior

Marnagement of the tank irrigation systems in south India and
rortheastern Thailarnd is influenced by technrical awnd physical
factors. Several decision making arrangements (rules) are
reguired to effectively manage the tarks as a common praperty
rescurce. Farmers' interactions teo adopt decision rules are
needed to achieve equity and efficiericy in water use which in
turn results in higher crop yield and a greater area irrigated.
The fmllawihg actiorms would help improve tank management as
commor property resources: (a) identify the techrnical and
physical corstraints fopr each tank or group of tarmks so that
efforts to impéove tank ﬁanagément can facus on strategies to
relax these constraints; (b) encourage formal arnd informal water
user organizations by praviding incentives in terms of techrnical
assistanrce, training, legal authority and furds for oréanizatioﬂ;

-
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(c) transfer ocwnership of tarks from the goverwnment to farmers
cnce they are organized into viable WUO. This can reduce the
govervment burden involved in collecting water fees from the
farmers and in allocating funds for tank management, which are
currently inadequate. Such a decisiom will represent a property-—
erhancing strategy at the commurity level ([(Coward, 19861 . By
assisting the local community in their property—evrhancing
strategy, the government could induce further tank related

irnvestments by the farmers.?

91y rortheast Thailand the involvement of the local
community in construction of diversion weirs for irrigation has
beern .a property—enhancing strategy. [For more details, see
K. Palanisami, 1984a.]
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