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BACKGROUND

The four southern states of India -- Andhra Pradesh, Karnataka, Kerala, and Tamil Nadu
-- have more than 125,000 tanks. These serve the irrigation, domestic, and livestock
water requirements of a large percentage of the rural population, and recharge the
groundwater reservoirs. The tanks in these states account for 60 percent of the tank
irrigated area in India. About 30 percent of the irrigated area in the four states is served by
tanks, most of which are farmer-managed. Some of these tanks are constructed in series
so that the surplus flow from one tank falls into the next tank downstream, an
efficient method of water harvesting and conservation. But the utilization of tank water
has not been as efficient as its acquisition. The tanks are shallow, and a substantial part
of the stored water is lost by evaporation, seepage through unlined channels, leakage
through defective control structures, and wastage through improper water distribution and
management, resulting in inefficient irrigation.

Improving tank irrigation systems through rehabilitation, better management, and the
conjunctive use of ground and surface water is necessary to utilize the already developed
irrigation potential for higher cropping intensity and greater agricultura! productivity
or to extend the irrigation facilities to new areas or both. It is in this context that a study
funded by the Ford Foundation, New Delhi office, was undertaken by the Center for Water
Resources, Anna University, in a selected farmer-managed tank irrigation system at Padi-
anailur Village in Tamil Nadu.

The study objectives were:

1. to examine the present status of the tank system and to design measures to
remedy deficiencies;

2. to have necessary physical improvements carried out by collaborating organiza-
tions and farmer beneficiaries, and to suggest measures for improving water distribu-
tion and management; and

3. to monitor postrehabilitation irrigation practices adopted by farmers, and to evalu-
ate the effectiveness of the various measures.

In order to undertake rehabilitation measures and interventions, an interdisciplinary
approach was established with the state government departments of Public Works
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.(Irrigation. PWD), Agricultural Engineering {AED), Agriculture ('A"D);'I_'Fb Fﬁ)}a J
" Revenue (RD), as well as farmer beneficiaries responsible for the upkeep.and improvement -

_ of tank structures, on-farm development, crop production, watershed lmprovement,water
- ‘"cess” and land revenue, and water management, CoomTm R

Padianallur tank in Chengalpattu District was chosen for this study dua 1o its proximity.
to the university, accessibility, representativeness of the tanks encountered in Tamil Nadu,
_ and location in a district where 75 percent of the net irrigated area is covered by tanks.

" This is a nonsystem tank receiving water from its own catchment a¥ed: without any

‘extraneous source of supply. S ce

* PREREHABILITATION STUDIES

" In order to gain an insight into the status of selected tank irrigation systems, a bench'
rnark study was undertaken to collect data about: 1) the watershed, including the feeder
“channels, tank bed, and storage capacity of the tank and the verification of its adequacy o'
“rhset the needs of the command area, and water yield and anticipated flood distharge; 2)

tank structures, comprising the tank bund, surplussing arrangements; Sluices:and their
. capacity to discharge the required quantity of water, and irrigation and drainage channels;
. 3) supplemental sources of irrigation available from wells and other water sources; 4}

- command area, including size of land holdings, land development déne; $oil type and
- depth, and other physical features of command area; 5) quality of irrigation and drainage’
- water; 6) water distribution and control; 7) cropping pattern and agricultural practices; and

8} sacio-economic conditions of the landowners of the command area and thieir aspirations
- and attitudes that affect the system. ' Lo el

. The following additional surveys, observations, measurements, and-studies were made:
"1} engineering and topographic surveys of the catchment area, tank waterspread, -
command area, and preparation of maps; 2) measurements of water stordge in-the tank
_using depth gauges and of water flowing through each sluice using ‘V-notches and Par-.
- ghall flumes installed in the main channels; 3) water table measurements in-$elected open
wells in the head, middle, and tail reaches of the command ared: 4) dru cultire studies
to measure evapotranspiration and deep percolation losses; 5} measurements of transit
" “'water losses through main channels; 6) analysis of the soits in the commal wd area for their
- ‘$uitability for irrigation and nutrient status; 7) testing the water quality; ahd:8) measure-
ment and collection of hydrometeorological data. Co T R R '

" Preliminary analysis of the data collected permitted the following proposals to be
- framed: 1) treatment of the watershed, improvements to watercourses, and strengthening
_ of tank bunds to prescribed standards; 2) improvements and repairs to the surplus escape;
3) construction of additional sluices and improvements to the existing feaky sluices; 4)
realignment and sectioning of main channels and provision of distributaries and field.
channels; 5) provision of additional control structures; 6} land tevelling and shaping; 7}
provision of drainage facilities; 8) development of an irrigation schedule.and operational:
policies for water distribution; 9) improvements to cropping patterns and ‘agricultural
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practices; and 10) organization of farmers’ committees and supporting services for regula-
tion of water,

THE REHABILITATION PROJECT

Padianallur tank has a free catchment ot 375 hectares (ha) and an intercepted catch-
ment of 310 ha. While the entire runoff from the free catchment flows to the tank, only

was therefore not functioning as a water carrier to the tank.

features of Padianailyr tank are shown in Table 1.

Table 1. Salient features of Padianaliur tank.

Particulars Watershed area Waterspread Command
Intercepted Free area area
Area (ha) 310 375 97 2602
Slope (%) 3.0 1.5 0.5 0.05
Soil classificationb RL RL SL SLFS
Erosion Mod Slight-mod - -
Fertility - - Low®
Vegetation (%)
Agricultural crops 15 90 30 g0d
Weeds - - 40° -
Tree plantation 20f - - -
Ragi & vegetables - - - 10
Barren 65 10 30 -

8Gross (240 ha net); PRL - red loam, SL - sandy loam, SLES - sandy loam & loamy fine sand; Spoor in available N
& P20y, well-supplied with K, free of salinity & alkalinity; dmainly rice; ®nut grass; eucalyptus.
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. The storage capacity of the tank was originally designed for two fillings per-year, with'a
‘total storage of 1.634 million m3 to supply water for a single crop of 260 ha at the rateof -
158.5 ha per miilion m3 of water stored. The quantity of water received, the extent of

" cultivation, and the crops raised from 1982-86 are presented in Table 2. e

The tank bund is a 1,845 meters long earthen embankment, trapezoidal in shape. A
cross section of the tank bund along with its original formation level is furnished in‘Figure
1. The top level and side slopes have been obliterated over the years due to‘rains and
erosion, encroachment by adjacent land owners, and willful cutting by the'farmers. The

* pund needs to be strengthened and brought up to the design standard. By widening the.
tank bund, it can be used as a cart track which will improve the ‘communication system.
between different villages situated near the north and east sides of the tank. ~ * S

F

_ Figure 1. Typical cross-section of Padianallur tank bund.
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A 38-meter long broad-crested masonry weir at the southern end of the tank and an
earthen by-wash at the northern end of the tank bund dispose of an estimated flood dis- -
charge of 21.75 m3/sec from the free catchment, and 2.38 m?/sec from intercepted catch- -
ment received through the syphon, with a maximum discharge head of 0.45 meters over the
crest of the weir. The surplus weir needs repair to its body wall, revetment, and apron.

with
a sliding shutter, is located in the body wall of the surplus weir, while the 'pth‘éf'ih;f;ﬂeg _
having plug and rod type controls, are located at different points along the tank bund. The
location of each sluice in the tank bund, its sil levels, size of shiice openings, and area
commanded are furnished in Table 3. About 6 ha of land north of sluice 3 is at a_.hi_‘g‘her
elevation and needs a very high heading up to draw water from the channel served by sluice

1. The owners of these lands cut open the tank bund and take water through:the

There are four irrigation sluices. Sluice 4, a rectangular notch 0.5 meters wide~
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earthen cuts. This is an annual feature resulting in breaches to the tank bund during the .
subsequent floods. Sluices 3 and 4 are leaky. The leakage from sluice 3 was as much as-
18 percent of its designed discharge. These siuices have to be repaired and made water-

‘tight to facilitate conservation, and improve control of water regulation.: s T R

Table 3. Location of sluices (with circular tops and rectangular bottoms at sill_-‘:levél);:Speci-
fications (in meters} of tank structures, and command area (in hectares) at Padianaliur tank. -

Sluice Location ___silt level __ Sizeof opening -~ - ©Area
Top Bottom Top Bottom |
New LS 358 9874 9814 0.100dia 010x0.125 - 8
1 LS 680 9784 9724 0.146dia  030x 0175 - 82
2 LS 1166 9763 9693 0150dia  0.15x0.175. 137
3 LS 1443 9770 9708 0.200dia  030x0175 33
4 LS 1771 9829 0814 040x0.86 010x0.15 8

- Note: LS = longitudinal section; length of tank bund, 1845 meters; top width, 2 meters.lp;oﬁoéed'-}_ngreasé to 3
maters); side slopes: front = 1.5:1, rear 2.0:1; Full Tank Level (FTL}= 99.15, Maximum Water. Level (MWL) = 99.6
Tank Bund Level (TB1) = 100.5. : ’

Main irrigation channels are aligned mostly in cutting to minimize seepage losses. As
their bed levels are lower than the adjoining field levels, water is diverted from these
channels to the field by heading it up with temporary earthen blocks: As thie water level in
the tank goes down toward the end of the irrigation season, the farmers remove the siit
and deepen the channels to make full use of tank storage. o '

The command area is gently sloping eastward {0.05 percent); the soils are sandy loam
and loamy fine sand, low in organic matter, nitrogen, and potash and well supplied with
phosphorus. Both soil and water from the tank and the wells are suitablie for 'it-rigation and
do not pose any problem of salinity. The extent of tand holdings in the.command area
varies from 0.1- 6.1 ha. The command area totals 260 ha in the 3 revenue villages of
Padianallur (157 ha), Theerthakarayampattu {28 ha), and Palavoyal (75 ha). But, in‘many
years, the farmers cultivated only 163-239 ha (63-92%) for want of an adequate supply of
water to the tank. The distribution of wells under each sluice command and the area
irrigated by them are furnished in Table 4. SR

The water table in the command area during the post-monsoon period is 0.35, 0.54,
1.40 meters below ground level in the head, middle, and tail end reaches, respectively.
There are 30 open wells and 20 tube wells in the area, of which 22 and 16, respectively,
are presently in use. lrrigation from wells is resorted to when the tank is dry. Most of
these wells have electric or diesel powered pumps and the area under their .comm_and is
94.50 ha {36%). After meeting their needs, the farmers sell water to 'n_e_ighbo'ring lan-
downers at a cost of Indian Rupees (Rs) 7.00 (US$0.70) per hour of pumping. |t takes
about 15-20 hours of pumping to ifrigate 1.0 ha of land to a depth of 5 captimeters {em)
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Table 4. Wells under each sluice and area irrigated (in hectares), using electric motors
{EM) or oil engines (OE} for pumping, during 2nd crop season, 1985-86.

Open wells Tube wells Open wells Irrjgated extent Total
Sluice in use in use notin use well owner's others irrigated

EM OE EM OE land extent
1 4 - 4 g - 24.16 8.76 32.92
2 11 - 7 1 5 35.90 9.08 44 .98
3 3 1 6 1 1 12.41 4.06 16.47
4 - - - - 1 - - -
Total 18 1 17 1 7 72.47 21.90 94.37

Water is regulated by a water guide {Meerkatti) employed by the farmers who pay him 25
kilograms {kg) of paddy per hectare of land irrigated by tank water per year. The water
guide opens and closes the sluices and regulates the water to the land holdings on the basis
of demand and mutual agreement among the land owners under the command of each
sluice. So long as there is adequate water available in the tank to meet the total demand,
no complaint is received but often the tail enders and farmers who are away from the
main channel fail to get adequate supply when the level of tank water recedes.

The government has authorized a turn system by which the farmers in the villages of
Palavoyal and Theerthakarayampattu draw the entire water supply from sluice 2 on alter-
nate days exclusively to irrigate their 100 ha at the tail end of the system. On the other
days, this sluice serves 35 ha in Padianallur village. Apparently, there is a need to exam-
ine whether Palavoyal and Theerthakarayampattu villages deserve a greater share of
water from sluice 2 in order to receive an equitable distribution. But then, there will be
strong opposition from Padianallur village for providing any additional water to Palavoyal
and Theerthakarayampattu, as these villagers are latecomers in using the Padianallur tank
system.

Agricultural Practices

The agricultural practices near the Padianallur tank closely follow the rainfall pattern.
Land preparation commences in July or August after the first few showers of the south-
west monsoon. Broadcasting of rice seed begins by about the middle of August and con-
tinues for a month or more. Usually, heavy rains are expected by the last week of September,
Tank water is replenished during October, but the farmers do not use the tank water as
rainfall is normally adequate from October to mid-December. The crop is irrigated with tank
water only after the rain stops or when the interval between the rains is long. Generally,
two or three irrigations are given to a depth of 8-10 cm each before the crop matures.
Figure 2 gives the rainfall and the crop pattern prevailing in this command area.



120

‘CURRENT RESEARCH

- -Figure 2. Rainfall and crop pattern at Padianallur tank, 1982-84.
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About 70 percent of the farmers raise a broadcast rice crop during the first season
(August-January). The crop yield is about 1.7 metric tons per hectare (t/ha). The broad-
cast crop usually suffers due to vagaries of the monsoon and excess of weed growth. To
avoid this, about 30 percent of the farmers raise transplanted rice using their well water
for irrigating nurseries. The yield of transplanted rice is about 2.8 t/ha which is nearly 65
percent higher than the broadcast crop due to better weed control and fertilization. How-
ever, the net income to the farmers for the transplanted rice is Rs 550/ha (US$55/ha) and
that for the broadcast crop is about Rs 500/ha (US$b0/ha). About 60 percent of the
farmers sow improved varieties like Ponni and IR 20, and others raise traditional varieties
like Vadan Samba and Buyyagunda.

When the water level in the tank is high at the end of the first crop, about 20 percent of
the farmers raise rice as a second crop and another 20 percent raise green gram. Only 3
percent of the farmers cultivate groundnut in the elevated fields which are well-drained.
A few farmers cultivate gingelly (an oilseed crop) during April and May. When the water
level in the tank is low, as it was in 1981-82, farmers switch to green gram for a second
crop. When the early southwest monsoon rains are subnormal, ragi {millet) is raised in
nurseries under irrigation from wells in July and August, transplanted after 25 days, and
harvested two months later. The yield is about 2 t/ha.

Socio-Economic Survey

The baseline survey data on the socio-economic conditions of the farmers in the tank
command were analyzed by classifying the farmers according to land heldings: small (less
than 1 ha), medium (1-2 ha), and large (more than 2 ha), and subdividing them into head,
middle, and tail end farmers. The data revealed that small-scale farmers constituted 80
percent of the total, while the medium- and large-scale farmers constituted 14 and 6
percent, respectively. About 10 percent of the farmers possessed supplemental sources
of irrigation like wells {open and tube) and had field channels on their land. Ninety percent
of the small farmers lacked field channels for irrigation. Although only 62 percent of the
medium-scale farmers had field channels, all the large-scale farmers had them. In all,
about 65 percent of the area lacked field channels. Therefore they have been following
field-to-field irrigation.

Generally, water to a depth of 8-10 cm is applied to the rice crop in each irrigation by the
three groups of farmers. Sometimes, the depth increases to 12 ¢m in head and middie
reaches. Whenever there are heavy rains and the depth of water exceeds 12 cm, the farmers
cut open their field bunds to permit surface drainage of the excess water. The lands are also
drained just before applying pesticides and again about 10-12 days prior to harvest, Table 5
shows a breakdown by type of farmer and the irrigation schedule they followed.

About 85, 57, and 67 percent of the small-, medium- and large-scale farmers, respec-
tively, expressed their dissatisfaction about the poor timing and inhadequacy of water
supply. All three groups of farmers in the tail end expressed their dissatisfaction over the
water distribution. They all required augmentation of water supply by carrying out neces-
sary improvements to the tank and distribution networl.
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' Table 5. Breakdown of landholdings in different reaches and the farmers! é'rr,ig“;a’tibn sche-
- - dule (total area in ha, irrigation intervals in days). B VR TR

Location and Number of Total

farmer type holdings area
U Head Reach
© - Small 43 21.56
Medium 18 26.43
Large 3 12.34
' Total 64 60.33 . . 3B
Middle Reach . L
. Small 65 30.21 6 12 ...
©~ Medium 19 27.26 6 . 11
Large 3 12.33 .6 1
Total 87 6980 34
Tail Reach -
© Small : 141 39.93 6 - 12 -
Medium . 8 10.86 7 10
.. Large 5 56.59 6 12
. Total 154 10738 . 34 .

" PROJECT IMPLEMENTATION

* farmer beneficiaries and their views were collected regarding the physic

Note: Observed data for second rice crop during 1986-86. Rice planted is IR 50{105 davs"tvo:r-frqm'urit_.y). Nursary.
25 days. Last irrigation 10-15 days prior to harvest. CoT

Based on the surveys, observations, and measurements made during the pre-
rehabilitation studies, the deficiencies of the system were identified and measures to cor-.
rect them were designed. The proposed rehabilitation measures wera discussed with the

. ical improvements
envisaged for the irrigation system. The proposals were then ‘modified 1o ‘meet their
requirements. New members who showed interest in the proper operation of the irriga-
tion system were added to the farmers’ committee responsible for managing the tank. "

The design and specifications of the proposed rehabilitation, as modified by the sugg;ig'_s- ‘i
tions of the farmers, were forwarded to the collaborating organizations:for implementa-
tion. Their work was coordinated and monitored by Anna University, “The improvem s
could be executed only during the off season when agricultural operations were not in -
progress. The working days were few in number and there were mahy interruptions to-
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field operations due to rain, scarcity of labor required for heavy earth work, and field staff
of implementing departments being diverted to other work which slowed down completion
of the envisaged improvements.

The PWD undertook improvements to earthen embankments, stone pitching, surplus
weirs, sluices, and main irrigation channels. The Agricultural Engineering Department
{AED) undertook the on-farm development (OFD) works. And the Forest Department (FD)
carried out the tree planting on the tank bed. The Survey and Land Records Department
identified government field boundaries in a smali part of the command area and helped to
fix demarcation stones to prevent encroachment by adjacent farmers. The farmers under-
took emergency works, such as breach closing of the tank bund during floods and silt
clearance of supply channels to augment water supply in the tank.

Completed Improvements

The following improvements to the physical facilities had been carried out as of 1986.
Tree plantihg of about 12,000 eucalyptus spp. was done on 4 ha of private land on the
foreshore during 1983 and with about 22,000 acacia spp. on 11.5 ha of government-
owned tank bed during 1985, These tree plantations were meant to minimize silt accre-
tion into the tank waterspread to some extent. The main feeder channel from the syphon
to the entrance of the tank was excavated by the farmers as community work. Although
not to the designed standard, it was enough to carry the inflow during low rainfall. The
farmers requested desilting and deepening of the tank bed so that, even if it increased the
dead storage, they could pump out that water for the last two to three wettings of the
second crop because water shortage at that time (April) was critical. However, the PWD
was not able to do this work due to the problem of where to dispose of the excavated
earth. As a compromise, arrangements were made to perrrit the farmers to excavate the
tank silt within a demarcated area in the tank bed and apply it to their fields. The earthen
embankment of the tank bund with laterite stone pitching on the front slope had been
strengthened at vulnerable places according to prescribed standards.

Clearing the choked-up syphon. The PWD cleared the vent way of the syphon conveying
runoff from the intercepted catchment,

Surplussing arrangements. The broad-crested maseonry surplus weir which was leaky in
many places was grouted with cement and strengthened with concrete. Computations of
the anticipated 50 year flood flow showed that the spiliway capacity of the existing surpius
weir was adequate. However, in order to prevent breaching of the tank bund at the north-
ern end, where the fetch of the water spread is large, a masonry paved by-wash (overflow
gate) was constructed in place of the existing earthen one.

Sluices. New sliding shutter and plugs and rods were provided for all four existing
sluices. These sluices were also repaired and the leaks stopped. A new sluice was con-
structed north of sluice 1 to provide water for the elevated fields which had difficuity
receiving water from the sluice 1.



drrigation and drainage channels. The main earthen channels conveying irrigation: wm‘ .
i the sluices to the fields in the tank command were all restruttured todesi yn ﬁp, it
tations and deepened to the downstream sill level of the sluices. The'm '
ands were eased to smooth curves or straightened where feasible. The Bide banks at:
had eroded and caved in were brought in line with designed side slopesatte 'hé're Yig

waeds and other vegetation. Stone pitching on the side slopes of: thie erairi Ehar
done for a length of 18 meters downstream of the sluices in order 16 stab?ﬁ“ ”thavchan
bank and permit precise flow measurements. Portabte “V" notches an hall ufng
were installed at these locations and the daily outflow of water: ﬁ-om ~sluice: wi

.. _oomputed

" On-farm development works (OFD). The AED has carried out: OFD wo s m the com
" “mand areas of sluices 1, 3, and 4.  The 33 ha command area of siuice 33 as_dwnded into
“three convenient blocks -- A, B, and C -- of about 11 ha each. Two: bed
constructed at selected points across the main channel to head up the.requ P
‘water and tg divert the designed flow to the lined laterals to irrigate one. ﬂeld at @t
gach. block.- The carrying capacity of each lateral was 0.03 m3/s {1.06 cqsec) 1t tak
ours to apply 5 ¢cm depth of water to 0.40 ha (1 .0 acre). Irngation-wa ,Eoposed :
during the daytime hours from 0600 to 1800 each day and.therefor :h Aate
irrigate 1.80 ha (4.0 acres) in a 12 hour day. Thus it takes 6-7 days to cc

irrigation in each 11 ha block. Because the bed regulators permut'sumu
of one field at a time in each of the three blocks, alt the blocks have th
‘ble water distribution, and the second irrigation can be taken up immeda
:ﬁrst rotatlon in a predetermined order. .

Physu:al fac:lltles such as distribution boxes with mild steel (MS) plal
_field channels, pipe inlets, and drainage outlets have been provid in’
“The actual operation of distributing the water to fields within'e
w;th the farmers’ committee and the landowners for |mplementat{0n

OFD works were also executed in the command areas of slumes 1 and 4. Aftbr 61')'
:'mg the actual working of the water distribution and application usmg ‘these h
“fies, similar work was proposed in the command area of sluice’ 2 ' th’iz;“
distribution is complicated by the larger area irrigated and’ by ‘thé’ ned
groups of villages with widely different areas to irrigate -- Padianallur{
-voyal and Thearthakarayampattu (100 ha) -- on alternative days for ’1 2:-h

lateral flow {subsurface runoff) or return flow is mmlmal Hen
‘was dégigned to meet the water requirements of the entire comm d
..+ its peak requirement, which is during the land preparation and pﬂddlmg 5\

. Proposod Improvements

" The following activities were originally proposed but have yet to ba"undartaken a‘hd
. completed: . .
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1. Tree planting in possible vacant lands in the catchment area which will further prevent
sedimentation of the tank.

2. Closing the breach in the right bank of the Sholavaram lower supply channel which will
further augment the water supply to the tank.

3. Completing the strengthening of the tank bund, providing gravel casing on the top and

sides, and extending the tank bund on the north beyond LS 00 te meet the high ground,
which will facilitate greater storage.

4. Constructing a causeway providing access to the tank bund from Padianallur village
during the rainy season.

5. Providing a toe-drain to collect seepage water and divert it into the main ¢hannel to
prevent flooding of fields.

6. Permitting the farmers and others to remove the silt from the tank bed within a demar-
cated zone 1o increase storage.

7. Providing a shutter for the newly constructed sluice as well as locking arrangements for
the sluice shutters recently replaced.

8. Providing shutters for the bed regulator constructed in the first sluice head-reach.

9. Fixing survey stones and demarcating government land boundaries to identify
encroachments.

10. Interchanging the sluice openings between sluices 2 and 3 to improve equity.

11. Desiiting the supply channel to the tank and the drainage channel from Sholavaram,
which alsc augments irrigation supply to the tank command.

12. Providing shutters to all distribution boxes and lining laterals as found necessary.
13. Reconstructing damaged lined laterals and distribution boxes in the OFD works.
14. Completing the excavation of field channels.

15. Evicting encroachers from government land and preventing further encroachment
which aggravates sedimentation,

16. Counselling farmers more intensely about improved cropping patterns and agricultural
practices.

17. Educating farmers on the benefits of improved water management practices.
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- This work had not been completed when this was written. Reasons lnctuﬂe the. lack
sanctions from the authorities concerned, lack of funds, lack of adet:ua
failure to realize the importance of the work. With the necessary convicti
ment of the authorities and farmer beneficiaries, these works:can:be ¢
27 'providing the full benefits of the interventions to the farmers they.wgt;a_\dgg

. ASSESSMENT OF INTERVENTIONS

: As this is a pilot project study, a critical assessment was made of the constraints
- ‘sncountered and of the benefits arising from the interventions. Although, such an; assess—
. " ‘ment of a local study is perhaps limited in its application to other farmer»managed irt g;&_n:
. tion systems, it provides valuable information on common problems which one mught
~ ancounter in other tanks. Some of the benefits have been cost effecti ve,' while othersL
resulted from motivating farmers to act in ways that promote the commd welfare

e -'Tree Planting in the Foreshore Private Lands and the Tank Bed Area

When the plan was drawn up suggesting the plantmg of trees in the catchment area and '
.7 theforeshore lands as a measure of soil conservation, it was given f;rst wa arge‘scale
* farmer to plant a substantial portion of his lands to eucalyptus: hvhrldsmitbj FD wasito
“ follow by planting the tank bed land with acacia spp., which would- mmlmlze sﬂt' accrenon .
" into the tank. R L Lt I

o 'Clearing' of Silt and Debris by the PWD from the Choked-up Syphon

~ Though of low cost, this work helped augment water supply to the tank mcreased s

. storage, and resulted in greater cropping intensity in its commangd’ area. italso motivated
the farmers to clear silt from the supply channel between the syphon and the tank
-community ‘work. . o Do

. Strengthemng the Tank Bund

- -~ Flooding of fields in the head reach due to seepage through the bund has been minim
“. ized by strengthening and widening the bund. The threat to the: buhd byjbreachlng 'S_.'

© - also been minimized. The widened tank bund now serves as‘a cart track: 16 transport
. seeds, manure, other inputs from the village to the fields, and producaﬁ!ﬂm tha fields%w
oo the market Communications have improved considerably.

Restructurmg the Main Irrigation Channels and Providing Lined: Lataraln'

- ~The seepage loss during conveyance from the sluice to the fields: was Teduced: due :to-

" weed removal from the main channels. Easing meanders and sharp bends and stfalgh

. ing the channel course have helped to convey the water to the lower fields ).
. time. Provision of uniform bed grade has helped provide non- eroﬁva velwiiwto th& water.
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Similarly, providing lined laterals has helped to minimize operational losses and to con-
vey irrigation water rapidly, a need of the tail end farmers. This in turn has helped to
reduce the time lag in transplanting operations and to minimize moisture stress of crops.
Providing lined laterals in a planned tayout has prevented the farmers from excavating
earthen channels every year and introduced discipline in the conveyance of water. It has
also constrained the farmers who used to take water by cutting the embankment of the
main channel and placing earthen blocks across it. Some farmers who had fields adjoin-
ing the main channel or the iateral have become tail enders in the newly laid out OFD
works and therefore wait longer for the water to reach their fields. These farmers, as well
as the water tenders of absentee landlords, seldom await their turn to receive water
through the newly-constructed laterals and, instead, cut the banks at places adjoining
their fields to expedite irrigation.

On-Farm Development Works

Previously, 65 percent of the landholders in the tank command lacked channels to con-
vey water to their fields and practiced field-to-field irrigation. The OFD works have pro-
vided adequate irrigation channels at a density of 39 meters/ha for lined Iaterals and 175
meters/ha for earthen field channels. Considering that there are 336 fields in a 260 ha
command area, this density is considered necessary for the water to reach every one of
them. The layout of the water courses was decided upon in consultation with farmer
beneficiaries who agreed to maintain them in good condition.

Repairs to the Leaky Surplus Weir and Sluices and Replacement of Worn-out Shutters

About 18 percent of the designed discharge was wasted through leaky sluices and leak-
age from the surplus weir. Repairs have eliminated these leaks thus preserving water in
the tank. This additional water has helped farmers to increase cropping intensity in the
area.

Day-time Irrigation

Hitherto, once the sluice was opened at the beginning of the irrigation season, it was
closed only when the heavy monsoon rains inundated the fields and drainage became
difficult. Water would otherwise flow continuously in the main channel and the farmers
who needed it diverted it to irrigate their fields; at other times the water was wasted. A
system of 12-hour irrigation from 0600 to 1800 was introduced with the consent of the
farmer beneficiaries. This has also helped to conserve water for the second crop season
and thus helped to increase the cropping intensity in the tank command. Table 2 gives the
area irrigated during the different years, and shows a substantial increase both in the total
area cropped and the farmers’ preference for the price-supported cereal crops and cash
crops.

Another progressive step by farmers was the switch from the traditional long-duration
rice varieties, which covered about 20 percent of the area during 1981-82. High-yielding,



fﬁedium— to short-duration varieties like IR 20, Ponni, IR 50, and.1ET we gde it
require the right quantity of water at the right time for a good cropyieid: This.
:ai‘niy'fdue_ to the greater reliability of water ensured by the intervention

crease in the Number of Wells

Ths farmers were quick to realize the value of wells as a supplemental sou
i and the benefit of conjunctive use of tank and well watst:  Fatmers: ownin
dould raise nurseries with well water and transplant the seedlings intime for the fitstor
to take full advantage of the monsoon rains. Similarty, wells could ¢ontri tithe GF
gal stage of the second crop (Feb-May) to prevent moisture stress to thetrop and there
increase vield. As a result, farmers have sunk new wells in the: K
area, and increased the number of operational wells from 38 to 47 in 5'years. Crop.yields-
from the fields having supplemental sources of irrigation frofm walishavy ‘Lpéﬁf‘g'én’e't'

higher.

-Dﬂ_.l"m Culture Studies

Drim culture studies made in the fieid during the first {Sep-Jan) and
érop ‘'seasons show that, when properly managed, rice can be grown wif
sumptive ‘water use, providing a good yield during the first:season.
farmers use 105-110 cm of water. This wasteful practice was? highlighted*
“demonstration conducted at this tank command under the dpera_tibna"l resear
oltaboration with Tamil Nadu Agricultural University, Coimbatore: it
0-15 percent reduction in irrigation water, a higher crop yield of 12-1;
-obtained.. The same farmers who over-irrigate their figids with tank Wwa
rop ‘season, use it economically during the second crop seasors wher thi
- the'tank recedes. The switch amounts to a 26 percent reduction in consumptive wa
“and illustrates the farmers’ awareness that reduced water use need not be detrimenta
the crop. This water conservation concept needs to be emphasized’ and encouraged

“further increase cropping intensity in this area.

Investment Cost and Benefit

"It is perhaps premature to make a systematic cost benefit analysi
ments contemplated in the entire tank irrigation system have be

_is worth studying the investments made in the rehabilitationproject
- apparent benefits.

'S far, Rs 709,201 (US$70,920) have been spent on this rehabilitatio}
ious organizations. This works out to Rs 2 955/ha (US$296/ha) of land b
main benefit to farmers that could be attributed to the improvements is
“supply, resulting in increased crop yields and increased cropping.in ensity:{
" 140% under rice, Table 6). : T et
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Importance of Farmers’ Cooperation

While all the farmers in the tank command expressed eagerness to acquire and store
water in the tank, they did not show the same concern for its economic and equitable
distribution. The farmers whc used to divert water by blocking the main channel found it
cumbersome and time-consuming to operate the bed regulator to head up the water and
draw it through a lined lateral, a masonry distribution box, and an earthen field channel,

Table 6. Rice yields (in kg/ha) & nu profits (in Rupees/ha) related to improved water supply
in areas of the tank command.

Rice yield
In unimproved areas In improved areas Profits
Crop | 2200 2800 1040 (US$104)*
Cropll 3700 4500 1400 (US$140)**

*At Rs 130/bag of 75 kg; **at Rs 135/bag of 75 kg.

The main channels are on government land, while the lined laterals, distribution boxes,
and field channels are constructed on private land. These common fagcilities, which pass
through individual properties, create conflicts even though all the farmers concerned
expressed their whole-hearted cooperation and willingness to have them located on their
land for the benefit of all. Disagreement between two farmers over the excavation and
maintenance of a field channel affects many others downstream who have to depend on
this channel for irrigation. Although these difficulties could be resolved at the farmers’
committee level or even among the farmers invoived, often it ends up in damage to the
field channel and denial of water to the farmers, Patient and persistent education of the
farmers at the village level to adapt themselves to the changed pattern of water convey-
ance and application appears to be the only solution.

Frequent meetings, short training programs, pamphlets illustrating the irrigation system
and its operation, visits to an efficient irrigation system, and films and videos about irriga-
tion can make important contributions to farmer education. Simultaneously, punitive
measures against water users who ignore the agreed code of conduct have to be taken
if equitable distribution and economic use of water and proper maintenance of physical
facilities arg to be ensured. Unless these follow-up measures are taken during project
implementation, the success of the project will be in doubt. People generally respond
favorably when they benefit. As the rehabilitation project bestows a benefit on the com-
munity, that community would want to use the benefit to the best advantage. As rehabili-
tation projects are more advantageous than new projects in terms of investments and
returns, they should be pursued with enthusiasm and dedication so that the projects
which once provided an assured water supply could be improved to bestow increased
benefits to the people of the area.
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