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1. Introduction

The ground water developmenlt in the counlry has been quite
impressive (share of ground water irrigation in India 1is aboutl
4072 in 1984). This is mQre pronounced in the state of Tamilnadu_
where almost al! the possible surface sources have been tltapped
for dirrigation pucrppnseés. In fact, over a period of past three
decades, area under surface sources of irrigation in tthe state
has declined and it 1s rather steep in the case of tanks. The
percentage share of canals in the total nel irrigated area ([(NIA)
of the State registered a small decline from 364 in 19260-61 1to
347 in 1984-85; in the case of tanks, the percentage share of NIA
dropped sharply from 384 1o 274 during the same period. Howéver,
there 1s a sharp increase in the perentage share of NIA by wells
from 247 in 19260-61 to little over 38% in 1984-85. Thus, it may
be seen that the decline in area irrigated by surface sources is
more than compensated by sharp i1ncrease in the area irrigated by
sub—-surface water. This pattern 1s clearly seen in the case of

several districts of Tamil Nadu State. {%ee Table-1 and Graphs).

The points plotted on the graphs (separately for each

districl}) and information provided in the Table—-1 have been the

#This 15 a revised version of the paper presented in a workshoe
on ‘Policies and Managemenlt Strategies for Jround water
Development in Low-Rainfall Hard Rock Area, TNAU, Coimbatore,

October 4-64, 1989.
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oulcome af moving average exercise for the yﬁ&rsl1950~51 to 1984~
83: hutl the results are recorded in the tab}e bnlyf?Of different
points of time. It may be seen from the iable and graphs thalt i1n
all the districts excepl Thanjavur and Kanyakumari, NIA has gJona
uix atlease by 20 percent if one-tékes 1952--53 as the base year.
In mest of the districts at the same Lime, areé under surface
zources of irrigation have somewhat steeply come down (see for
instance in districts such as gheﬁgalpattu, South Arcot, Nortlh
"Arcot, M™Madurai, Tiruchi, Tirunelveli and Salem). Thus . in &ll
these districts 1ncrease 1n the NIA is basically due to sharp
increase in the area irrigated by wells in particular, since mid
1260s. The case of Coimbatore district is quite distinct where
well'’ irrigation has been a dominant source right from the
beginning of this ce2ntury. NIA in this district has gone up
Julite sharply by ‘50 per cent, but area undar well irrigation has
come down from 687 of NIA in 1952—53 to 547 in 1983-84. Since
area under tank irrigation is insignificant in this district,
addition to the NIA is basicaily due to the new canal irrigation
pro}ects started during 1950s and 1960s. The percentage share of

canals.in this district has gone up from 25% in 1952-53 to 37% 1in

1983—84.

The case of Ramanathapuram district 1s quite fascinaling,
where area under canal irrigation 1is quilte 1nsignificant and the
only major source of 1irrigation has béen tanks. In this district
one finds only a marginal deciine in the area irrigated by tanks

(1e., from 827 to 78%) and a small increase 1n the arsa irrigted




by wells (from 16% tao 21%). It is interesting to note that area

under well 1irrigation remains at a low level despite the fact
that the stage of ground water developmenl! in this district was

1 :
only 19%4 as on 1984-85. One possible reason for such a low

level of grournd water development in this district could ke the
problem of salinily. The studies carried out by the Cenlral
Ground Water Hoard in this district reveal the fact that the
saline ajuifers occur in several parts, and in particular coastal
tracts wupto 80 meters from ground level. In fact, the studies
carried out 'in the south-western parts of the district have
revealed the oc¢currence of saline aqqifers upto a depth of 300
meters thereby ruling out the possibility of ground water
development. Although the exploratory drilling conducted in this
district has revealed the occurrence of fresh water aquifers
beneath saline ones, it might me a too expensive proposition for

an individual farmer tc reach freshwater at that depth.

In the case of Thanjavur and Kanyakumari districlts where

well irrigation is insignificant, NIA also remains more or less

-

stagnant.

T.. For details on the district wise ground water potential in
Tamil Nadu see, ‘Report of the Group on the Estimation of
Ground Water Resource and Irigation Potential from Ground

Water in Tamil Nadu', Chief Engij
- jJineer (Ground water), -
Govt.of Tamil Nadu, 1988. o TP
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Madurai 1932-53 1722 100 32.0 30.1 36.0 1.9
1956-57 1826 106 31.0 30.2 37.3 1.5

1960-61 1874 109 33.6 28.9 36.0 1.5

1264-65 1896 110 35.4 26.3 37.2 1.1

19268-69 2031 118 31.5 25.8 41.6 1.1

1972-73 2067 120 29.0 23.8 46.3 0.9

0.9

0.6

0.6

1976~77 2164 126 Z24.4 2.4 49.1
1280-81 227% 132 24 .1 22.r 33.3
1283--84 2143 124 25.3 19.% DB54.cz
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Ramana— 1952-53 1754 100 0.2 82.2 16.2 1.4 1.3
thapu— 1956-57 2177 124 0.1 86.6 13.1 0.2 0.3
r &M 1260Q-&1 24325 139 0.1 82.4 10.4 0.1 1.4
196465 £319 132 0.0 88.5 11.3 0.2 0.6

1268-69 2392 136 0.1 85.5 14.2 0.2 3.0

1972-73 2249 1.28 0.2 83.1 146.6 0.1 6.6

1976--77 2374 135 0.1 82.3 17.5 0.1 6.6

1980-81 2371 135 0.0 79.9 19.5 0.6 7.0

1983-84 2219 127 0.0 78.2 21.0 0.8 7.0

Tiruchi 1952-53 1857 100 37.2 39.8 21.0 2.0 3.0
1956-57 2036 140 35.5 37.5 22.9 4. 1 2.6

196061 2074 112 41.3 33.4 23.2 2.1 5.6

1964-65 2152 116 38.2 35.3 25.0 1.5 .1

1968-69 2330 125 34.8 34.0 29.3 1.9 8.5

1972-73 2656 143 34. 1 35.4 28.4 2.1 4.4

1976-77 2841 153 31.3 38.3 29.4 1.0 2.9

1980-81 2655 143 32.5 35.1 31.8 0.6 1.9

1983-84 2341 126 33.4 32.6 33.7 0.4 1.5

Thanja~ 1952-53 4806 100 95.0 4.6 0.4 0.0 0.5
vur 1956-57 4847 101 95.0 5.0 0.0 0.0 1.3
1960-61 5SGC09 104 ¢4.0 S e3 0.7 0.0 0.4

1964~65 5048 105 23.0 5.8 1.2 3.0 0.3

1968~69 5093 106 3.0 5.8 1.2 0.0 0.9

1972-73 4824 100 ?4.0 1.5 1,4 2.7 1.4
1976-77. 4586 95 ?56.0 1.4 1.8 0.8 2.4

1780~81 4861 101 ?4.0 2.0 1.8 2.2 2.6

198384 4473 1032 ?21.0 5.2 2.2 1.6 2.3
Tirunel~-19%72-%3 1284 100 16 .6 54.8 27.8 0.8 1.1
veli 1956-57 133 104 15.6 52.5 31.2 0.8 1.1
125061 1557 124 14 .3 55.7 29.3 0.7 1.3

17464~-65 1872 122 13.4 52.4 32.2 1.0 1.1

1968-69 1429 127 13.4 48.2 37.2 0.2 3.5

1972-73 16EZ 126 14,5 45.2 39.7 0.6 3.4

1976-77 1591 124 13.6 45.7 39.1 1.5 6.4

1980-61 1657 129 - 13.5 48.6 37.3 0.6 4.3

1983~84 NA NA NA NA NA NA NA
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Hanyva- 19%2-53 N “A NA NA NA NA NA
bumari 19956-57 297 100 53.8 45.2 0.6 0.4 0.2
12 60~61 286 Q6 74.7 24.8 O.1 0.4 0.2

19264—-65 302 102 4.1 33.5 0.7 1.7 1.8

1968—-469 320 108 60.9 36.2 0.6 2.3 0.8

1972-73 315 106 S9.7 37.8 0.9 1.6 0.0

197677 286 Q6 47 .7 48 .4 1.0 2.9 .

1980-81 286 Q6 41.7 55.4 1.3 1.6 0.0

198384 273 Q2 42 .6 56.5 1.0 0.0 0.

Salem 1952-53 1211 100 © 10.6 27.0 55.8 6.6 6.2
1956~57 1360 112 13.2 21.0 57.1 8.7 &7

1960~61 1435 118 17 .7 19.0 608.2 3.1 1002

1964-65 14680 139 16.3 17.0 &2.2 4.5 19. 3

1968~69 1824 151 16.2 18.C &4.8 1.0 14 .3

1972-73 1980 164 12.3 17.0 &9.7 1.0 14.9

1976~77 1852 153 12.4 12.06 72.7 0.9 1.9

1280-81 1213 158 11. 1 Q.0 7B 4,3 18.6

1.0 16. 1

1983-84  1&80 137 13. 4 iC.0 75.6
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Note: Chengalpattu district is at »resent called <Chengai-Anna

disltrictls Nor th Arcol distv+ictl includes Tiruvannamalai
Sambuvarayar and North Arcot Ambedkar districlts;y; Coimbatore
includes Perivar dislricly Madurai 1ncludes Quaide—iilleth
dislricls; Ramanathapuram 1includes = Pasumpon Muttiuramal ingam,
Kamaralar arid Ramanathapuram districts; Thanjavur includes
Pudukottayr districis; Tirunelveli includes Cihidambaranar and

Nellai Kattabomman districts; Salem includes Dharmapuri district.
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Overall, the 1intleresting point Lhat emerges 1is that
wherever area under well irrigation has gone up quite sharply,
area under surface irrigation has come doww rather steeply which
clearly 1indicates thal sub—-surface irrigation has becomg2 an
important source much more thar the conventional source like
tanks in some parts of the state. This also gives an indication
that there is a greater scope for conjunctive use of surface and
sub—surface walters 1in the command areas of tanks and canlas.
Data presented in Table-1, relating to wells suppliementing
surface sources, is 9Jrossly understatedy but 11 certainly
indicates that conjuncltive use of surface and ground water is

gainin% significance 1n several parts of the State.

in this contexl 1lhis paper atempls at a modest level a
discussion on the pattern of 3round water wutilisation in the
State. 1In ﬁarticular, the interest is to examine the phgnomenon
of conjuncltive use of surface and ground water: The extenlt of
its prevalence in the selected command areas of Tamil Nadu and
its impacl on crop pattern, cropping intensity and productivity.
The selected command areas are Palar Anicut System (PAS) and
Parambikulam—Aliyar Project (PAP}. The PAS is an age old system
irrigating an estimated ayacul of 81000 acres through series of
tanks <(about 317 tanfs) mostly in North Arcot and to &a small
extent in Chengalpattu districts. For the purposes of detailed

2
survey . 15 tanks have been selected somewhat purposively 1o

- Gt PN v GEEn N WED o6 AP e S TS

2. The survey was a part of the project funded by the Central
Planning Commissiorn, Govlt.of India and was carried outlt 1in
Madras Institute of Development Studies wunder the overall
Juidance of Prof.A.Vaidyanathan. The survey was carried
out 1in different phases during 1986~ a87.
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covear various reaches across main/branci; channels as well as to
capture various chnaractaristics of tanks suchh as size, sources of

supply, and so an.

The PAF 15 & fairly new canal irrigation system irrigaling
an ayacul of E%OOOO avres through tnie nelt work of main/brénch
canals and distributaries. The PAP came irto operalion during
late 1960s and 1irrigates the dry tracts of Coimbatore and Periyar
districts. This Project was designed mainly for raisifng dry
irrigated crops and w2l crops (lire paddy) were permitted only in
low=lying areas or _in lhe areas which pose serious drainage
problems. Thits. as per the original design, 80%4 of the ayacul was
devoted 1to dry irrigated craps and 207 tohwet Crops. For the
purposes of detailed survey 12 distributaries from two main
canals have been seleclted viz., Parambikulam Main Canal (PMC) and
Udumalpet Canal (UPC) ?

The paper 1s organrized in the following manners: Section-2
discusses mainly Lhe sonceplt of conjunctive usg, 1ls significance
in Indian agriculture and so on; sections 2 & 4 are devoted 1lo
analyse the impact of conjunctive use — the evidences from PAS
and PA? respecltively and section-5 provides the concluding

observations.

— e P90 TTILg 19000 F0000 10000 BT 10400 oy e Emm

3. For delails on these lwo syslems and methodology adopled
see Vaidvanathan.A, and S.Janakarajan (1989}
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2.The Concept of Conguncltive Use

There are twc ways of utilising ground walter for irrigation?
One, as 1Lhe sole well irrigation, and two, as supplementing
surface snurces of irrigation. While the former may be seen
generaily' in dry lands {(where there are no surface sources of
irrigation), the latter may be found in canal or tank commands.
The crop pattern andtproductiQity in the areas where wells servé
as lhe only source of irrigation (i.e., in the so called ‘dry?
lands) Will be completely different from canal or tank irrigated
areas. Unless and otherwise ground water 1s available in
plenty, the generally observed crap pattern in such dry tracts
would be coarse cereals surh as ragi, maize, balra, piulses,etlc.
and o0il seeds such as groundnut and so on. - Unless ground water
exltraction matches recharge, even in the areas where qground water
is available 1in plenty, the constani use of gJground water and
overcrowding of wells may resull in depletion of Jround water
source. Ultimateliy, due to over exploitalion, ground water table
may 30 down very Jdesp whicn may resull in nigh cost of ground
waler extraction. This has infact been the case in several parls
of Salem, Periyar, and Coimbatore districlts in Tamil nadu, where
lhe exlraction rate 1is much more than the recharye. In
Coimbatore district, which has a long history of ground water
irrigation, water Yable during the 40 years preceding 19269 1is

4
estimated 1o be lowered by as much as 16.5 melres.

4. See for a detailed discuscion on this issue Palmgren and
Jakobson (1982).
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Nevertheless, ground water use in associaltion wilh adequate
recharge may be extremeily conducive and desirapble for crop
production. The mnatural récharge Lthrough rainfall may be
helpful, in particular, for those wells located in the dry lands.
Ful due to the frequent failure of monsoon recharge 1s very often
found to be less than the exlraction rat&,_ T The natural
recharge throuaoh raintfail 1s unpredictable. BFut the recharging
throujh artificial  means  such  as  percolation ponds, tlanks,
canéls, étc“ may =er+e a useful purpose, bul may be restricled
only to respeclive command areas. However, fasl recharging 1in
some canal commands resulls in waterlogging causing drainage and
salinily problems (Dhawan, 1938). Hense a proper mariagement of
surface and sub—-surface water is needed 1in the canal and tank
commanus taking into account the facttors such as the availabilily
of ground water potential, pumping rate, extenl of recharging
desirable and actual extent of rechargina, drainage conditions,

s01il type and so on.

Thus the technique of conjunctive use of surface water and
Jreund walter has becorie & very seriaus iszgs 1n the recent times
precisely because of i{the strong fell need for an integrated
approach of walery managemenl in the Ind.an agrarian condicions.
The Irrigation Jommission (1272) clearly indicated the need for
cenjunclive use and (nfaclt emphasised the importance of takirg
into actount the ground water position while attempting on river

basin plans. Thus lhe Irrigation Commission stated:
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"Surface and ground water resources are inter—linked.
Therefore, integralted studies are needed to cover both
the resources' (pS1, vol.l)
Seventh Five Year Plan also emphasised so much on this issue and
strongly recommended that the existing 1irrigation facilitlies
could be put tTo the beslt use if Qround water 1irrigation 1is
:

encouragjed 1in the command areas . The National Water Policy

confirms the views of the Planning Commission and the Irridation

Commission.

"Integrated and co-orainated development of surface waler
and 9ground water and their conjunctive wuse should be
envisaged right from the project planning stage and should

&
form an essential part of the project'.

What does mean by conjuncltive method of irrigation?

The Irrigation Commission interbreted 1F:é conjunclive use as
follows:

“it can take the form of full utilisation of surface water

supplies supplemented by ground water or the direct use of ground

water during the periods of low canal supplies or canal closures.

ST aamn 688 s oy gube SwbTe Cuiey GEED PERg GEED 000D 0yee guivy GEED

2."The conjunctlive use programme under tlhe various
development sectors would be co—-ordinated so that 1tlhe
existinyg 1rrigaltion facililties are pult to the best use
and the gestation period of irrigation utilisation under
major and medium irrigaltion schemes is reduced'. Seventlh
five Year Plan, 1985-90, Vol.1ll, p.80.

6. Govt.of India, f#Ministry of Waler Resources, National
Water Policy, New Delhi, 1987. P.9%.
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it can also take the form of 1rrigating pmockels exciusively with
Jround watler v & canal! command, especiat.v where lhe terrain 1is
uneven' (p.%b6.v0l.1l. Scholars who have been working in lhis
aren look &1  ihe c¢onjunctltive use 1in almost similar angle.
Tushaar &ha (1288 suggesls three ways of conjunctive  use:
First, supplementing well waler when eitner canal water or tank
water 1is inadeguale and/or unreliabley second, pumping the well
water into the canal to augment the canal water resources; Third,
the canal system itself should be designed in such a way to
provide xtensive 1rrigation rather than to provide 1ntensaive
irrigation and thereby inducing farmers to g0 in for well
irrigatioen as a supplement;ry source, Palanisamy (1988) anq
Venkata Reddy (1988) confirm the superior nature of conjunclive
use 1in crop production 1in tiheir studies of use of well irrigation
in tank commands and cenal commands respectively. Dhawan (19288)
1IN fact goes a step ahead to argue thai the well irrigation in

the command &reas prolects farmers during drought  years also.

Thus, he stailos.

“That ground water availability is substantially enhanced
fFrom Lhe BREpage 2f  canal/tank water 19 Qell ENown.
Corisequently, dugwells &end tube weils benefitiing from such
seRrbagde are much less atffeclted by drought than those 1located
outside the commands of canals and tanks | .. .vceevuaeeenws Farmers
can substitule more costly ground water for low cost (from their
private angle) surface water whenever surface supplies diminish

due 1o drought. Such conjunctive “1sers of ground} and  surface




waters are best placed to withstand effectively the adverse

output impact of a drouhgt" (Pr187 Dhawan., 1933).

On the whoie, from our foregoing discussion, the following
polinlts emeryge:

1. The surface and ground waters are interlinked and they
complement each other. Precisely for this reason the price of
ground water or the cost of water exlraction will be more when
Fhe surface sources are depleted and vice-versa. Moreover, tUthe
use of gJground water constantly for a long period of time may

prove dangerous and may resull in ecological imbalances.

2 . The use of surface water along with ground water
protects farmers in the command areas to a greatlt extent from the
vagaries of uncertainity of surface sources. Ineffect, 1the
conjunctive use helps farmers to overcome the chronic drawbacks

of surface irrigation such as irregular and inadequate supply.

3. The constant use of canal or tank water over a period of
time 1n areas where there are i1nadequalte drainage facilities, tlhe
problems of water logging and soil salinity will surface. Botlh
salinity and waterlogging’may drastically reduce the crop yield.
But tlrne proper management of ground water in the command areas

may minimlise these problems (o a grealt extent.

4. Wasteful use of precious surface water miy #e conserved
i1f well water is also used along with surface water. Moreover;
by the conjunctive method of itrigation, larger area could be

brought under cultivation or in other words, extensive vrather

L]




than intensive cultivation is pusaible 1 surface irrizaticon
systems arec properly desirned (rizht from the 2rojeet  (lanningg
3tare) takins inte  account the aveilability of sround water
sotential, number of  existing wells in  the propcsed ayacut,
number of wells Jeasible in the  wropnsed  ceommeand with  the
available ground water jpotential and so snT,

5. The Adesrec to wnich farmers can sustain the A4drouzht
conditins, depends to a reat 2xtent; the agcess to ground water

irrization in command areas. .
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7. See alsn, Vaidyanath2n (1938)
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3.Impact of Conjunctive Use =The Case of Palar Anicut System(I’AS)

As 1it has been mentinnel earlier, 15 tanks fed Lty PAS have
heen seleccted for the detailed survey. Of these, one is a 1largse
tank havingz an ayacut of 6500 acres irrigsating 14 villages. So,
for the purpose »f our analysis we have selected ayacuts in  the
dcepest sluice and in thie 2levated sluice. 1In the decpest sluice
agalin sample »lots have been selected separately from the ayacut
of a he~d reach villase and from a tail end village. Since most

Sther tanks are single villaze tanks,; sample $los have been

N

scleected from the entire tank ayacut. In eficcet; sam@le nlots
have been selected from 17 ayacuts. Size Sf the sample 1is 40
plcts froom each ayacut; of which  are plots with wells. Such a
samPlinz procedure was adopted with the expeectation that only
those 9lots which ftave wells would receive well irrization.
However, our survey showed thnat even the non-well plots have
access to well irrization from the adjacent wells—-either own or

purchsed.

Table-~2 zives informatin on the <xtent of conjunctive use in
the sample neon-well plats Jurinz 1985-86, which was a normal
year.. In terms of the extent of conjunctive use in cthe selected
tank ayacuts, oné ets quite a varied picture: Firstly, 2ne can
observe two axtreme situaticnss (a) there are two  tanks
(Paranthur and ~Necrvalur) where well irriéation is nil or
insignificant and the only source of irrigation is  tank. In

these two tanks,;, percentage of area r2porting tank irrigation 1is

of the order of 92.0% and 89.0% respectively. (b) On the other
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, ' dve use (in percentages)
in the ngp.lx hbmﬂ@ll Plote and Well Bez Acre. 1985-88

D A Tt Pl CEED CEED CEED CEED CHED D s GEED CEm S i D AT oD am— D o e G v o S GEED G CEED i L CEED CEED CEED el S CEID CEED CEED D D e - I CEED can . e G CEED cEED GEED GHED CEID CEED CEED CEED CEED CEED GEED GEED GEED GEED GEED D e e —

Sl Tanks T+ W only (T+W)+W T R/ Total Well
No. only only Not per
culti- acre
vated
1 KVP LS-H 42 .0 0 42 .0 24.0 34.0 100.0 0.26%
2 KVP-LS-T 3.0 3.0 11.0 O 89.0 100.0 0.26%
3 KVP-Gafoor O 50.0 50.0 H 50.0 100.0 0.26%
4 Peruvalayam 37.0 14.9 51.0 42.0 7.0 100.0 0.04
5 Agavalam 70.0 9.0 79.0 13.0 8.0 100.0 0.14
6 Thakkolam 58.0 38.0 96.0 4.0 0 100.0 0.18
7 Karivedu 8.0 10.0 18.0 52.0 30.0 100.0 0.01
8 Perumbuli-
pakkam 3.0 66.0 69.0 O 31.0 100.0 0.25
9 Poigai-
nallur O 39.0 39.0 O 61.0 100.0 0.16
10 Tiruppu-
kuzhi O 66.0 66.0 O 34.0 100.0 0.07
11 Pudup-
pakkam 30.0 0 30.0 62.0 8.0 100.0 0.02
12 Paranthur 3.0 0 3.0 92.0 5.0 100.0 0.1
13 Neervalur 0 0 0 89.0 11.0 100.0 0.00
14 Velur 18.0 42.0 60.0 5.0 35.0 100.0 0.20
15 Vembi O 89.0 89.0 5 11.0 100.0 0.28
16 Sirun-
gattur 6.0 <40 80.0 7.0 13.0 100.0 0.33
17 Kaliyur .. O 0 21.0 67.0 12.0 100.0 0.21

D e D @y VP camn CGEED GEED SN GEED e D CGEED - e P e ~
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— e e D k- GEED im VY ard * A D CEED CEED GEED GEED CEED CEED D e SAs CEED CGEED GEED e D CEED S GpS CEED CEED GEED i CEED GEED CEED Uit <t GEED GEED CIED GEED GEED GEED GEED o=@ TEED CEmD e e

KVP-LS~-H Raveripakkam - Lion Sluice - Head

KVP-LS--T Kaveripakkam - Lion Sluice - Tail

KVP-Gafoor Kaverirvakkam - Gafoor sluice..
Notes:

¥ For the entire Kaveripakkam tank ayacut
T+W = Atleast once in a year a plot should have received tank plus
well 1rr1gat10n It also includes Tank only in one season
and well only in the second season in the same year.
T only : It will be either tank only and Tank plus Rainfall
Wonly : It will be either Well only or Well plus Rainfall
R : Rainfall
(Souarce: Survey)




cxtreme therc arc five tanks (Gafocr sluice, Perumbulipakkam,
' b

Foigainallur, Tiiruppukikurhi ~nd Vembi) where it is insigairicant
Oor absolutely no tank irrigation. In these tanks, Percentage
reporting well irrigation'is Qf the order of 50%, 66%, 39%, 66%
and  8S% respectively. In between, there ars 10 tanks where
percentags Teporting oaly  tank irrigation and only well

irrigetion yaries from O Lo 67%.

secondly, if onc g£oes by the strict interpretation of the
conjunctive use as plots raceiving both tank and well waters, it
13 seen that only in fow tanks sugh reperting of conjunctive use
15 significant (See Table-2). Fop instance, T+vw in KVP-LH is 42%
Peruvalayam 37%, agavalan 70%. Thakkolam 58% and Sirungathur
764, Ia all othe tanks it varics from 0 to 30%. Howevar, it
makes a lot of differecnce if we elightly relax the definitior of
conjunctive use as theo riots reporting well irrigation cplvv Aas
well as tank opius wels TrriZationt, The rationale for =auch
rz2laxation of definitinn wOitld be that wells in the command area
of tanks are rechargad from tanks =0 henece even those plots
which raoeivgd only wcll water ineffoct 4384 the surface watsr to
some extent. W will sec from Tablow? tLanl under che changed
definition  s:oa Teporting conjunctive usaz,{ie., ares rcporting
(t+w) + W) only is quite significant in saveral tanks such as
KVP-LI (4293, KVP~Gafoor (50%),  P&Puva1ayam (514), Agavalam

(75%), Thakkolam (9€%), Perumbulirairksm (692).  Poigainallur

e T TE oW P ER iRl Bh e pes Pk SR AE ris 8 roa rom TR TS

3. For a detailod discussion on grcund water recharge from
surface sourcos and its impact on productivity sco
Dhawan (1988)
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(39%) Tiruppukkuzhi (65%), Velur (60%), Vembi (89%) =and
Sirungattur (80%). It is low or insignificant only in tanks such
ns KVP=L-T, Karivedu, Pudupakkam, Paranthur, Necrvalur, and
Kaliyur where it ranges from O to 3C:. This is precisely becausa
in theso tanks, w¢ll densitv is very low ¢ nil exoept in Kaliyur
tank, woere weil ner acvs is 0.21 but still arca reporting (t+w)
ig cnry 21%. This iz because, this tank receives almost ragular
and assured supply from two cther systems other than PAS, whi<zh

facilitates farmer to grow wet crops with tank water.

Thirdly, 1t 1is intceresting ©o note that in somc of these
tanks (Perumbulipakkam, Poigainnllur, Tiruppukhuzhi and Vembi)
tank is used Dbasically as a percolation pond for recharging
purposes 1into wells in the cemmand area. It waz 1in fact
epecifically mentioncd in the case of Vembi taik where sluicces
have been permancntly 2J)eszca. HMoreover in these tanks farmers
take absolutely no intcerest in the maintenance work cof ialet
channel, distributaries; fi2ld ch<enels and s¢ on. 1iIn  other
words,the traditions irrigation Inatitutinns 2re cfunct in
these tanks: wiile it reflects on thie intensity of conjunctive
use, 1it dircetly affuects those who do not have access te. grourd

water, in particular roaosource poor farmcers.

In Table-3 area benefiting Irom well irrigation h2ve Dbeen

cstimated for the tctal a2yacut and {or tha GCA of tank ayncut

ucing the sample well plots. Thio datza very much confirms our

N

n

sample data analysis reperted in Table-

== : T 7. —r R - - e - e TR
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Havins seen thc extent ¢f conjunctive usce in the ayacuts of

seclected tank irringated areas, I shal® now turn to liscuss its
impact. Table-4 demonstrates differcnces ia croppinieg intensity

amony  non-wall plots reporting 2wn, purchased and n> well
irrization. The veriaticsn 1is clearly seen between normal  year
(1985-86A) and drouzht year (1986-87). The followinz :ints

emer<o from this tcable.
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Tanks Area, of avacut GCA in avacul
_______________________________ D e
Trotel renpcrting wel Trohad % reportino Well D
irrigation well irrd scre 1
2aticn the
svaout
KVE-LS-H 736.6 47 .9 MNa NA 0.26%x
KVP-LS-T 385.9 9.9 M NMA 0.06x
KVP-Gafoor 58.0 52.5 81.4 75 .2 O._326%
Peruvalavam NA MA NA NA 0.04
ARavalam o NA MA N8 MA 0.14
Thakkolam - 411.4 97.2 B38.7 84 _ 3 0.18
Kar-ivedu 480.1 18.7 417 .4 23.5 0.01
Ferumbuli-
pakkam 159.5 72.2 232.1 BRE .8 3. .25
Poigainallur 132.9 41.4 1491 a3.& 0,18
Tirupoukuzhi 538.4 67.4 gi14.0 Q1.0 .07
Puduppakkam 709.9 30.8 1418 .2 18.2 Q.02
Paranthur 759.1 2.8 1430 .0 0.0 .01
Neervalur 730.4 0.0 1487 .0 0.0 0.00
Velur 483.3 70.8 Q33.¢% 82.0 n.20
Vembi 214 .2 89.9 AAE A TR A N 28
Sirungattur 200.1 83.8 387 .9 25.7 0.33
Kalivur 497.9 27.5 299 .0 12.9 0.21

——————————————————————*-——#—_—_————————————&.————————-———_——_—-—_—_—-___

*Estimated for the entire Kaverirakkam tank avacut.

Notesg:
Eetimated total avacut: Estimated avacut of rorn-—vwell nlote +
Estimated avacut of well rvlcte

Estimated avacut of ' Totel number of sub divisien without
~non well plete } wells in avacut X averame =ize cf esamrle
non-well rlote.

Estimated avacut of } Totasl number of sub divisicne with welle
well plots } x averame ecize f gemrle well vlote,
Similar procedure waes used to estimate Aross crovred zre=

{Seurce: Survev)




Table- _4 Cropping Intensity in Non—Well Plots by Mode of Access
Lo Well Mw

———————*————“—_-b-—m——————————-q-————————————————«“—————————————*m———-—#—————_

1985-86 19&6*87 1985-86 1986-87 1985 36 1986-87

-——-———_———h——_—*.———-—_—-—ibh—-'———————-—~_—————_——————-——————_m—u ———— —— I GEE eI eaED e e

1 KVP-LS-H 1.74 2.28 2.15 1.46 0.50 o)

2 KVP-LS-T 1.62 2.03 1.61 1.59 O O
3 KVP-Gafoor .91 2.11 2. 37 1.00 . 28 0.06
4 Peruvaiayam 2.42 1.57 1.58 1.60 ., - 0.81 0.55

5 Agavalam 2.60 2.19 1.19 1.35 0.89 O

6 Thakkolam 2.28 1.86 1.07 1.00 1.00 O

7 Karivedu 2.03 1.38 1.00 3.00 0.64 O

8 Perumbuli-
pakkam - 1.99 1.55 2.12 1.86 0.50 0.19
9 Poigai-
nallur <.47 2.024 1.63 1.70 0 o)
10 Tiruppuk- . .

kuzhi 2.37 2.24 1.63 1.70 0 O

11 Velur 2.16 1.96 1.26 1.09 VNG 0.53
12 Vembi 1.72 1.96 2.00 1.00 0.13 0.04
13 Sirungattur 2.09 1.12  Nil 1.00 1.26  0.13
0.43

14 Kaliyur 2.19 1.33 Nil Nil 1.69

L D G D G —— emms eEEn e T D D S S e e— — e e D G GfS CE TEID D EED e wmn SPS DY emp D EED GEED e by et ST e GBS GER G- g EER e STV GIID CEED GEED IR > S D c— D IR IR D e e TS G, —ED GEED D cEED AR GEED GEEe GEme ==

Note: This table excludes three of the selected tanks
viz.., PFucupakisam. Paranthur and Neervalur where the
well 1rrigation 1s either i1nsignificant or ni.

o

cource: {(Survey;
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Firstly, 1t van been seen from the table that ihe cropping
intensity 1is much ti1igher for those plols which receive well
irrigation - vwn or purchased - than those plots which receive
no well 1rrigation.

Secondly, 1t indicates that the cropping intensity is hiagher
for those plois which received own well 1rrigtion than those
plote which received purchased well irrigation. In 19285-86,1n
most of the 14 tank avacuts except three <(KVP L5-H, KVP -
Gafoor, and Yembi) cropping inltensily was higher 1n those plots
which received own well irrigation and in 19286-87, this was seen
in all but one tank (KVP-LS-H). “

Thirdly, 1t is clear that those plots which had access 1lo
well 1rrigation 1n the command area sustained the severe drought
of 1986—&7. This is amply demonstrated by the fact that cropping
intensily 1in 19286—-87 differed very little from 1985-86in tUthose
plols which had access to well irrigation; whereas 1l was very
low " and infact zero 1n 7 out of 14 tanks for those plols which
received no well irrigation. Thus 11 reinforc=zs the point tThat
wells 1np  Lhe c¢pmmand areé serve a Jood purpose of insurance

ajgainst drought conditions.

However, one 1jets a doubt whether cropping intensity is a
correct jpdicator at all to judge the impact of conjunctive use.
Very often 1t may mislead because mere reporting of crops in a
plot for two or even three seasons may nol mean much for lhe
simple Eeason that there are possibilities for either rompletle
crop failure or a farmer would have grown rainfed crops due tlo

inadegquate or uncerain yater supply conditions. In other worde,




cropping intensity could ke two or even three, bul the facl :ihat
it does not take into actount the crop failure or very gpoov vaield
would not reflect on the cond:itions or quality of irriaalicn.

Producltivily may prove lto be an useful indicalor which overiomes

the drawbacks stated above.

Table~5 gives boith the indicators of croppeing intensity and
productiviiy (in value terms) for all sample non-well plots. It
mav be seen from the takle that 1in Gafoor sluice <cropping
intenaity 15 as low as 1.15, butl productivity 1s as hiah as 3880;
bul in Pudupakicam cropping intensily is 1.24, buil produclivily 1s
only 2641:;  again in wvelur cropping intersily is .44 butl
productivity is only 1530. Thus it is clear that <cropping
intensity and productivity nes2d not aiways a0 1n the same
direction. Nevertheless, it i1s apparent from the table Ulhat
several of the tank ayacuts which have greater incidence of well
irrigation performed better in terms of productivily and lto some
gxlent cropping 1intensity (see for instance, KVP-Gafoor,
Peruvalayam, Agavalam, LThakkmlam, Perumbuligzakkam,
Thiruphukkuzhi, Vembi, and Sirungattur:. This may he to a 1;rge

extant the effect of conjJunclive use irrigation.

-



35

Table-3 Cropping Intensity and Productivity of All Sample
Non—Well Plois in the Selected Tanks, 1985-84

- D GEED GEED mmn, GEED e, GEED GHEED CHED e
-um——m———.——-‘--‘.——nq——-————m——m——————--.-un—”———————.‘———‘0—————'—“ . . e ad

S1. Tank s CI Gvo/ %“ of Sample Plots
No. Sample Jetting well

Plol area irrigation

D GEES GEED IS CEED GCEED GEED GEED GEED NS Gmmn ‘e
vt Smgy ——————————_—M———————*O-———-ﬂ-v———————M'-—————————-————

1 KV ~.5~H 1.23 2115 42
o KVP L. S-—-7 0.23 395 11
3 KV —Gatfoor 1.15 3880 50
4 FPeruval ayairn 1.51 | 3433 51
5 Agavalam 2.02 5028 ?9
b Thakkolam 2.01 94,82 Q6
7 Karivedu 0.86 1647 18
3 Perumbuli-
pak bk am 1.923 1889 69
Q Poigainallur 1.00 2{79 39
10 Tiruppukkuzhi 1.64 4177 66
11 Pudupakkam 1.56 2641 30
12 Paranthur 1.84 3767 3
13 Neervalur 1.89 3270 O
14 Velur 1.44 1530 60
15 Vemb1 1.57 267% 89
164 Sirunaatiur 1.57 3880 80
17 Haliyur 1.64 2357 21
Notwuss GV - Gro%s Value of Output

CI =  Cropoinyg Intensity

Source: (Survey)
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4 Imgact of Conjunctive Use —— The fase
NAiyar Project

It has been already pointed out that 12 distributaritles
(from two main canals, viz., Parambikulam Main Canal - PMC, and
Uduitalpet canal - UPC ) have been :elected rather purposively
wilh a view to cover various reacties within a mawn/branch canal.
Ultimate sampling unilt wilhin a selected distributary was a tlock
(the ayacult of a block or pipe point ranges from 25 to 45 acres)
and the entire land falling under gach selected biock has been
surveyed. Altogether 104 blocks from 12 distributaries have wean
selected randomly for the detailed survey and the total numbsr of
sample farmers interviewed was 630. For the sake of analylical
convenlience sample farmerz have been rivided into two broad
jroups, vizZ., those who have access t éraund waler (dennted by
WW) and thagé who have not (deriaoted bL: NhW). Access te ground
water represanis only own well water (either sole or joint well)
and rules cul comulstely purchased well walter. The resulls are
quite fascinating =2nd different from that of the tank irrigation

svslem discussed 1n the previous seclion.

First of all, it has been noticed that the incidence of
well in this area is quite high which is clear from the fact that
the proportion of area owned by WW farmers is over 70% in
majority of the selected distributaries (ie., in & out of 12
distributaries) (See Table—~4). Part of the reason for such hugh

iticldence of wells in the command area is that many'of them were




Table-6 Area owned by RN and WW Farmers and Weli Per Acre
in the Selected Distributaries

han e oo an S iy L Eh L G G GR G G G e« L L L L L GR GR o> I G G G L I L (R B R R R R e - - G Goooeee o et ee"oeoeceeeaeEmomomomoaa ®ame oo

S1. Zone Main/ Distributary Total Provortion of Area ownsd by Weii per

Xo. Branch (mileage) Plot WW Faraers  WW Farmers acre in
Canal arer 01 | the DY
tne Dy.
{acree)
11 M 2600 58 w2 2.8 010
2 1 PMC  13.5.83  129.60 3.0 9.0 0.23
3 1  EPBC  0.2.640 28450  16.6 83.4  0.19
¢ 1 EMBC  6.5.600  213.37  26.6 3.4 0.13
5 1 @ 37530 18908 1.4 826 0.7
6 1 O 19.0.15  309.05 4.1 65.9  0.12
i1 P 3.4.50 18619 313 68.7 13
8 11  PPBC  0.1.180 17839 100.0 NIL NIL
g 1 PPBC  8.0.220 190.20  12.8 8.2 0.19
16 IIi  PMC  31.4.440  1B7.48 5.7 93.3  0.28
I P S0.LM5  218.37 1.9 92.1 0.8
12 Il PHC  68.0.000  152.49 2.7 1.3 026

.-----------------Q-—-----‘--------------—---n—--—-------Q-----. ----------------

Note: PMC - Parambikulanm Main Canai
EPBC- Kov:i: Pajavae Branch Canal taking off fros PHC
PPBC- Pudupalavas Branch Canal taking off from PMC
OPC - Udumzivet Canal

Source: Survey
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dugy longy before the commercement of PAP . However, several of

them were deepened in due course, and alse new wells have come up
since Lhe constlruction of. this pro}ect;< BEut as a resull of high
concentration of wells and due to fregquent fsilure of monsoon,
Lhe ground walter table has 3Jone down very deet (atl—present Lhe

dépth of wells range from 40 to 100 feet 1in this area). The
vield of water trcm Wells is also reduced to & greal sxlent.
Consevcuently, only a 1limited ar2a could be cropped with the
available water i1n several parts of lhis command asrea. Thaﬁks lo
the introduction of the canal irrigation system 3in  This area
which has made a b}g change partly because, several wells in the

ccmmand area of the system gJel rechargjed from canal watler. 1

shall discuss this aspeclt in detai:i: in the followind pages.

Table-6 gives information on the proportion of area owned by
WW and NW farmers and well per acre. This data certainly felps
to et an idea on the magnitude of well 1irrigaltion 1n Ttae
select=d command area. However, this data oAy nflen mislead for
the simple reason tThal higher incidence of ‘well need notl
necessarily mean thatl higher proportion of area 1is i1rrigated.
For instance we found that thefaverage size of holding is larger
in the Zone-1, of PMC and it declines in other Zones, in
particular Zone-11l (see Table-7). 1in olther words, it 1mplies
that although the incidence of well is low 1in Zone-1, area

irrijated by each well 1s larger and vice-versa. Moreover, dala

?. About 70% of the wells located in the. command areas of
Lhe selected distributaries were duj before PAP came
into operation.
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Iablilﬂemse_ﬁzzeﬂnlduzg Q.f. Sample Farmers
in the Selected Distributaries

Sl. Zone Maln/ Distributary Axﬁznsﬁ_SAza of holding for
Ne . Branch (mileage) WW All
Canal farmers farmers farmers
1 I PMC 2.6.000 3.35 6.01 4.14
2 I PMC 13.5.263 0.98 4.19 3.81
3 I KPBC 0.2.640 2.62 4.48 4.01
4 1 KPBC © 6.5.600 4.37 5.59 5.20
5 I UPC 3.7.330 2.35 4.73 4.02
6 I urcC 19.0.15 2.70 5.36 4.01
7 11 PMC | 3.4.500 2.33 5.12 3.72
8 11 - PPBC 0.1.180 3.24 NIL 3.24
g 11 PPBC 8.0.220 2.06 4.60 3.96
10 ITI PMC 31.4.440 1.57 3.30 3.07
11 111 PMC 50.4.445 2.47 3.30 3.21
12 111 PMC 68.0.000 1.20 3.66 3.39

D IS G D D ey I GEND GEND GIID GHED GHED GHED GHED GEED (NP ofyf GIID GEID GEND GEND GEND GEND GEID GEID GEID GEED GEED GEED GEED oiys GIED CEED GEED CEED GEED NS D ) G GEP GEP GED GEP GED Q- GED GEP GED GED GED G e Sy GIID GEED GEED GEED GEED S GEND GIID GIED GHED GHED GEED GHED of-d GEED emmD

Source : Survey
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reialing to supply of waler froem weils clearly indicates Ulhat
only 1in Zone-1 of PMC adenguate and regular supply 1s availadple
and in other =zones» in particular Zone-11I1, supply of water from
wells 1s unreliable and inadequate. In fact many of the wells
ivcated 1in the ayacut of Zone-=1 of PMC supply water almost
hroughout  both duaring spell and non-spell vears. This 13
puossioly mainly because of the fact that censtant and adeqgquate
rechiarge is possibie from canal supplies to wells in The avacutl
of this Zune. M™Moreover. since Zone-1 of PMC is located in the
upper reach ot¥ the system, even when water i1s stopped for lhis
Zone, water keeps flowing in the main canal for other =zones.
This enatles several wells to get recharyge -almﬁﬁt Lhroughout
year. This 1s 1n facl reflected in highe¢ cropping intensitly and

productivity in the ayacui o+ this z2one.

Before 9qQoing 1nlto Lthe detaiis on this aspectl, lel us pay
altention to Table~7 to discuss furlher on lthe :rssue of size of
holding between irrigated and unirrigated lands. Convenlionally
une would find that the aversne size of holding is much smaller
in the wel lands (ie.,in the command area of lanks and canals)
than i1in the dry lands. The notion 1s that greater Lthe 1ntensily
of 1irrigation and cultivation, larger weuld ne the number of
cultivators and number oFIFragmentation. Flowever, during lhe
past three decades area under well idirrigaticn has gJgone up
Lremendously f(oth 1n the so called wet and dry iande. Ii4ence it

13 necessary tc classify the totai cultivable area in a more

meaningful way, in paticular, the areas where well irrigation 1is

—_——— —— — e e & e @ ce
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dominant. if ciassiticalion 1s done on the basis of access 1lo
well irrigation (ie., those who have access to well irrigalion
and those who have nol) one gets enlirely a differenl picture
with re2gard to the aveaqge size of holdina. One can see from
Table~7 that the average size of holding 1s much larger in the WW

category (ie., those who have access to well irrigation) than 1in

the NW calegory (1e., lhose who have no access to well
10 |
irrigation) . This has the implicat:on that only those who

have greater access 1o land would be in a position to have
privale source of irrigation. This perhagps 1s manifeslted in the
laraer average size of holding for those who have wells than

lthose who have nol. Thi; leads us to twe importanlt conclusions:i

(i} The conventional classification of land into wet and dry
(partlicularly in ithe area where surface source 15 either
inadeguate or uncerltain) will mislead to a greai extent mainly
because wells have emerged as an important source of 1irrigalion
in the so called we' lanids also. And those whtw own wells in the
ayacul are 1n a better position in terms of having adequatle

recharge intpe their wells from surface sources.

(1:1) Privitisation of irrigation water 1s very much linked

o the higher degree of land ownership.

With this background I shall now turn to the discussion of

extent of conjunctive use in The selected distribultaries.

HEr GED GED S M aED GED GED GED D D GED D GEED D

10. Similar results were found in an another study carried
out by the present aulthor in North Arcol District. See
for details, Janakarajan, 5. (15&4).
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E:;<tent of Conjunctive use Irrigaltion in the Selected
Distributaries

Table 8,9, and 10 provide information on the proportion of
net area 1irrigated 1to total plot area, prqportion of QJross
irrigated area to total plot area and area irrigated by different
sources, for each selected distributary for three years, viz.,
1986—-87, 1985-86 and 1984-85 respectively. 1986-87 was a spell
year only for Zone - 11, 1985—8& was a spell year for all =zones
except Zone—1JI, and 1284-85 was a spell year for all zones exceptl .
Zone—111I. We shall analyse data presented in these tltables
keeping in mind general drought conditions that prevailed during

19286-87. Following points emerge from these tables:®

First of all it is generally observed that the performance
in terms of proportiong of NIA to total plot area (PA) as well as
GIA to PA are higher during spell year than in the non-spell year
for obvious reasons. For instance, 1286-87 was a spell year for
Zone-~I1 (Table-&) where almost 100% of the PA was 1irrigated 1in
3.4.500 distributary and about 85% in 8.0,.220 distributary. The
proportions of GIA to PA was also of the order of 1,44 and 1.26
respectively for these two distributaries which is higher than
other distributaries except one in Zone-1. Similarly 1285-86 was
a spell yeér for Zone-1 and Zone~I1Ill which i1s reflected in the

—-—nmL—nﬁ.—n—-um—-n*-—o—n—n“—-om—u—n

11. In this year (19286-87) farmers of 0.1.180 distributary
(of Zone-1l1); did notlt utilise canal water for, 1t was
supplied 1in early Sepltember instead of June. In the
season starting from September to December farmers of
this distributary preferred to grow -ainfed red gram
crop which requires very less irrigation, in particular
this area, where black soil is found.
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Table § Leritation lntensity and Sonfens of Ierigation Across Distribobaries, 198681

5i. ‘Zone Main/. DY  Total  GIA NIA NIA/ ~ GIA/ . Area Irrigated ~ Whether
" No. Braach Plot . . PA PA by sources v - sgpell {§)
Canals Area ' or
Phy : : non
b C N ¥ R apell(NS)

R X PV Y Y W N Y MY ke i R I g R Y R ey N e e T F X v W P X X R

L [ BC 26000 15308 10440 58.65- .38 0.75 ML NIL 11440 86.37 NS
2 1 MC 13.5.260 129.60 29L6l 11103  0.66 225 NIL NIL 29161 6.90 NS
3 1 e _ﬁ'_.g,;ﬁéﬁjj BAGD 6843 165.9¢ 058 LG5 ML ML 4043 8245 S
I B ) ﬁﬁﬁﬂﬂm&? WM 0.6 042 10T NIL WL 20137 4663 NS
5 1 3:7.33{ 10908 12283 6985 0. 0.65 WL WL 12283 39020 S
0PC 19.0.15 309.05 195.33 1M.67 .0.37 0.63 ML NIL  195.83 8873 NS

(> )
r~—

T I PMC  3.4.500 - 186.19 266.80 184.91  0.99  1.44 65.72 118.90  84.18 350 S
’ t (24.4) (44.2) {31.3)
8 Il . PPBC. 0.1.180 178.33  0.90  0.30  NIL  0.04 MIL  MIL 0.90 168.58 S

9 Il PBG 6.0200 19020 238.75 16156 -0.85 126 23.25 15641  59.08 WL S
. | T (65.5)  (00)

0 [ BC 3LAM0 18748 B44T 3LBT . 0.1 045 ML ML B44T NIL - NS

Il IT P S0.6.445 2897 183.61 12068 0.5 084 NIL NIL 18361 NI NS

12 1T PMC 6@;0.000 15248 2150 750 0.0 0.14 NIL  NIL  21.50 5.5 - ¥S

T e e e S T v E W D e T e e e -b—-——.o—--a.—-.-_“—----...*- R, S @Y T R RGP I G T G B G P M DS T T .M S e B P @RS G @ P @ @ oo

Note: Area im acres
Figures in brackets are percentages to Gia

Source: Survey
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lable 9 Irrigation Intensity aad Sources of Irrigation Acrose Distrilmiaries.. 1388-87

e GGG T amE G n PP P T O ammmmmae " o T - - - - P an it e e P e e S ananen e g " e n en @ e en en en G G Gn en Gn G G Gn an an @D Wy SR an VR an Chan an an @ n en @ -

Figures in brackets are percentages to GIA

Source: Servey

S1. Zone Main/ DY Total  GIA HIA RIA/ G1A/ Area Irrigated Whether
§o. ‘Branch Plot PA PA by sources gpell (S)
Canals Area or
{PA) pon

e (% N R Bpell{NS)

| PMC  2.6.000 153.18 222.00 114.70 0.19 1.45 38.T5 75.25 108.00 44.56 S
{17.9} 133.9)  (48.6)

2 1 PMC 13.5.263 129.60 275.30 125.8! 0.97 2.12 5.10 12Z2.74 14746 4.90 S
(1.9} (44.6}  (53.6)

3 1 KPBC  0.2.640 284.60 565.33 240.05  0.84 1.99 36.41-.211.04 317.88 45.00 S
(6.4) (37.3) (50.2)

§ 1 §PAC  6.5.600 213.77 34723 141.62 0.69 1.63 31.49 86.29 226.85 33.27 S
(9.1) (25.0) {85.9)

9 1 Ppe  3.7.330 189.08 293.713 171.33 0.94 1.55 41.69 138.14 115.90 20.71 S
o {14.2) (46.3) (39.9)

6§ 1 UPC 19.9.15  309.05 43132 272.12 0.88 1.40 94.22 18589  151.41 77.40 S
(21.8) (43.1)  (33.1)

T 11 PHC  3.4.500 186.19 -114.36 84.42 0.45 0.61 KIL WL 114.36 42.48 KS

8 Il PPBC 0.1.180 178.39 RIL ¥IL NIL BIL KIL  RIL BIL 17549 M5

B T § PPBC 8.0.220 190.20 38.82 17.94 0.09 0.20 KIL KIL 38.82 RIL NS

10 I PMC 31.4.440 187.48 303.49 J3189.21 0.90 1.62 12.44 160.77 130.28 BIL S
2 {4.1) (53.0) {42.9)

A S S £ 3 PHC  50.4.445 218.37 337.43 170.56 0.76 1.55 12.93 165.00 159.50 0.70 S
\ - (3.8) (48.9) {(41.3)

o120 11 PXC 68.0.000 152.49 173.26 130.99 0.86 l.14 5.5 124.89 42.86 3.00 S
; (3.2} (72.1) (24.7)

Note: Area in acres
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Table 10 Irriration intensity and Sources of Irrination Across Distributaries, 1986-87
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higher proportions of NIA to PA and GIA to PA. (See Table-%).
In 19284-85 again high proportions of NIA to PA and GIA to PA were
seen in the distributaries of Zone I .and II for which it was A&

spell vear (see Table-10).

'Secondly, while using the sahe irrigation 1indices (ie.,
NIA/PA and GIA/PA) to compare between spell and non-spell years
‘for each zone, one finds that in noﬁ—spell years il is very poovr
ﬁﬁte[t in Zone-1I of PMC. In Zone-I of PMC, even in the non-speil
year (1986-87), the irrigation intemsity was found to be high
(ie., 0.75, 2.25, 1.44 and 1.07 respectivey for  four
distribgtaries) and the entire area reported was 1irrigated by
wells. Thié i1s because, as it has been indicated esarlier, wells
located in the ayacut of Zone-1 of PMC get regular and ?dequate
recharge from canals almost througjhout a year. On the otlher
hand, well density is quite high-in Zone-111, but supply of water
from 'wellg is extremely poor and in fact the suﬁﬁly is almost
ceased during non-spell years. This is because no regular
recharge 1is poss<ible in this Zone from canals. Thus 1t
reinforces the point that high well density does not mean much,
as wells would serve an useful purpose only when there is regular

. 1
and sufficient recharge from surface sources.

Thirdly, the distributaries which have distinct locational
advantage (viz., 13-5-263 of Zone-1 and 50—-4-445 of Zone-111)
perform better both in spell and non—-spell years. The ayacut of
13-5-263 distributary is just adjacent to the main canal; and the

ayacut of 50-4-445 distributary is covered by the ‘U' shaped main
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canal. Ivn hoth tThese cases, since the main canal is Just
adjacent to the ayacut, enormous extent of water is recharged
into the wells and in fact in the case of former distributary

some wells overflow whenever water flows in the main canal.

Fourthly, the extent of conjunctive use of surface and
ground water 1s cansiderably high in ail the distributaries. If
Iﬁnewébes by the strict definition of conjunctive use as ‘‘canal +
wellabatéf“;;then'the proportion of area reporting C+W range from
30% to 70%. However, since, wells get recharge basically from
surface sources on2 could relax the Qefinition of conjunctive use
as area rehorting both (C+W)+Ww. In which case, in majority of
the distributaries, ‘over 80% of gross irrigated area reportls
conjunctive use. In fact in many distributaries (See Tables 8,9 &
10)_area reporting pure canal 1rrigation is 1nsignificant. This
15 particularly true in the case of Zone~II1I1, where availabilily
of canal waler 31u irregular and inadequabe and hence farmers
resorl Lo use well waler as a supplementing source lo canal

water.

Fifthly, one can observe from these ltables that area under
rainfed crops in the non-spell vear is higher than in the spell
years. Bul then, what i3 puyzzling .o nole is thalt in the Zone-
III, where neither canal water nor well water is assured, area
under rainfed crops 1s insignificant (particularly when soil type

15 qulitle suitable under rainfed conditions).

Lastly, while leoking across reaches of main/branch canal,

at the tail end distributaries, the proportions of NIA to PA and

gl
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GIA to PA are lower *than what it 1is for upper reach
distributaries within a zone. While looking across Zones also,
proportion of area irrigated is lower 1in the Zone-II1 and Zone-IIlIl
than 1in Zone~I. One can straight away attribute for such low
proportion of area irrigated in the tail reach distributaries 1o
the ifféﬁular and inadequate supply of canal water, which also
implies that wells yield poor supply.dué to poor vrecharge from

surface sources.

On the whole, 11 1s apparent that the conjunctive use of
surface and ground water has emerged as a well recognised and
widely prevalent method of irrigation in the PAP command area.
Perhaps 1the rotational system of irriation that is in vogue 1n
this area induces farmers lo use well walter as a supplementary

source to canal water in particular, during the periods of short

supply.

Impact of Conjunctive Use

e e

Access o and the gqualily of irrigation have significant
bearing on the crop pattern, ¢ropping intensitly and productlivily.
As 11t has been mentioned earlier, ths lvpe of crops grown and
productivity vary a great deal according to sources of irrigation
that 18 avai.able. It is now an established fact that
produativiiy is higher in the area which receives well irrigation

for the simple reason that it is more assured and controllable.

Let us see in this context what has .been the effect of'

conjunctive wuse irrigation wilth particulaar reference to the

selected distributaries.




49

Crop patlern

First 1let wus 1look al the crop pattern in. the selected
disiributaries for three vears viz., 1986-87, 1985-846 and 1984-85
(See Table~-11). for the <ake of convenience <crops have been
divided 1into four categories: Paddy; Fodder, Chillies and
Vegetables; 1irrigated dry crops:; and. annual ‘and perennial <¢crops.
Irrigated, dry crops include cotton, onion, Jroundnut, cholam,
maize, bajra, grams, Jingilly, tobacco and othgr coarse cereals
and pulses. Annual and perennial crops | includ® sugarcane,
turmeric, fanana and coconut. 0Of the categories mentioned above
excent dry i1rrigated crops, all others are wet crops and infact
annuali and perennial crops need year round supply of water. In
other words, these wet crops canno! be ygrown without assured
irrigation facilities. It was already indicated that as per the
ariginal plan the PAP was intended mainly tor dry 1rrigated crops
and wet crop cultivation was allowed only to the extent of about
207 of the total command area of the system; area demarcated for
wel crop cultivation was basically low lying areas or areas which
have c¢hronic drainage problems. However, the official statistics
as well as our own survey confirm the fact that wel crop
cultivation 1s far more than the envisaged and 1in some areas
almost enlire area is under wel crop cultivation during spell
period. Ferihaps, the mosl crucial factor that determines wet
crop cultivation 1n  the command area is the availability of

ground water.

i.et us now have a close look at Tabie—-11. First of all 1t

15 dgenerally found that during spell years WW farmers do better
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A $1 43 8.8 151.9 2330 6.8 14.9 142.1 195.0 3185 22.8 12.8 92.4 157.2  285.2
§ Wi <3600 W 959 .% 8.2 .4 101 55 183 58.1 76.7 1508 3.5 1.9 20.4 43 158
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AL 0.5 3.5 1.4 84 1423 5.9 12.8 136.2 6.7 231.2 3.5 11 1.3 44,3 1038
Y BX 38 W Ri 3.1 8.4 283 81 {55 {.1 85.2 1.4 122 768 16.0 31.2 63 I0LS
% ki [ ;11 21.4 1l 2. 97 il 36.1 §il 463 18.9 kil 14.9 F.l 3.8
g hi §.7 3.0 28 185 73 ¢ 1 s 1208 41.9 2385 957 10.0 52.1 LI T Y
8 W 9 u B Okl J.1 114.6 8.2 Wi 0: 13.3 103.0 5.7 2316 88.6 11.6 1085 NI Y ALY
N 1 hi .4 i ¥ o 2.6 14d.¢ Pil 1668  60.7 1.1 10.3 Fiy 12
i Kl 3.1 1239 8.2 N8E 1 .9 282 2 5.7 4.b6.4 1493 12.1 175.9 NP I I .

CoNEAL e e 0.



Table 1]l contdeeceee

.---’“ﬂ---—_-'-—_------_‘ﬁ-_-“-------—-...-----‘-----------ﬂﬂ-------'-----oﬁ------0—--‘---------“---’--_---------------"‘--------ﬂﬂ-b-——------“-.

1986-87 1985-86 1934-85

Fodder Asgua) Fodder Apnual Fodder Azonal

chillies Irrigated i chillies Irrigated and chillies Irrigated azd
§1. lome Bistri- W/ Fadey asd Ory Peresonial  Tosal  Paddy and Dry DPeremanial Total Paddy and Dry Perecmmial  Total

ke. butarr W Yegetbies  (rops Ceops Yegetables Crops (rops Vegetables Crops (rops
T W2 3456 W B3 2.% 83.6 HE 1ME 23 2.} 49.1 13.8 9.3 66.8 1.5 3.8 213 1214
N 53 8.5 18.% g.f 624 4.8 Ml 35.7 0.7 41.2  40.9 0.4 16.1 Hl  57¢
ML 9L 34 8.5 £ Ws Vi 2.1 84.8 5 1318 1007 1.9 47.9 21,3 178.8
§ M-z ik W ki 31 | ]} | 73U ) . ) 1i) kil Hl Rl Rl kil kil kil kil
| . 1) il 168.1 .3 1306 Rii hl 178.4 0.3 1718.1 M»B.8 kil 109.9 0.3 19
i N il 8.1 h3 188 Hhl kil 178.4 0.3 178.7 R.8 hl 109.9 0.3 149.0
5 R-X 0.3 WM B $.% 123 3 1.4 1865 hl k) 8.3 9.1 174 8.4 kil 5.1 109 1210
a1 g} s45 i} 280 i Bil kil Hl Kl Rl kil 24.7 Hl 247
AL 84 4.3 148.7 1.4 2128 Kl kil 8.3 9.1 174 584 kil 76.4 169 W57
0 OB-s N4dE W R 1.5 3.8 8.8 3.3 9.6 10.5 131.1 2.2 2294 Ml 2.0 3.1 24.0  60.7
[, I 1 | I kil i Kl 0.5 kil 14.0 Bl WS Kl kil 0.9 kil 0.9
il Bil iR 30 6.8 .3 611 10.5 181.1 22.2 243.9 Hl 2.0 39.6 24.5  61.6
1] M-S S W M 8.8 115 5 2.5 1826 176.0 16.0 120.6 2.5 351 43 21.4 91.9 2.5 1469
W Ji | I} 3.1 i 31 33 kil 8.7 Hl 36 ) 1.5 R lll 8.9
M A4 3.5 119.9 2.9 1557 1643 15.0 121.3 ey I 43 28.9 98.3 3.5 1540
12 M3 o500 W 0 Bil Bii 6.5 Hl 60 3538 9.6 88.4 7.0 1588 Rl kil 23.4 7.0 304
. 1 bil kil §: hi i Ril 5.5 hl 55 il kil 1.0 kil 1.9
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ba0asa 282 socosst. Source. Field Survey, 1986-87.



in terms of wel crop cultivation than NW farmers; during non-
spell years also WW farmers grow wet crops but to a lesser
e«tent. On the other hand, NW farmers grow wel <crops 1o a
limited extent during spell years and it is practically nil
during non—-spell years. The NW farmers during non—spell periods
Just 9o in for unirrigated dry crops and in facltl 1in somne
distibutaries even area under rainfed cultivation 1is nil or
insignificant (in particular, see 31.4.440 and 68.0.000

distributaries of Zone—-1I11 & 8.0.220 distributary of Zone-11).

Secondly, 1l has been mentioned earlier that wells 1located
in the Zone-1I of PMC yield almost year round supply and average
area irrigated bv each well in that zone is much higher. In fact
its impact is clearly seern in the crop patiern. For
instancealthodgh 1286—-87 was a nen—-spell year for Zone-1, wetl
crop cultivation was widespread and was found in a large extent
of area. It was the case in this Zone for WW farmers despite lhe
fact that 1986-87 was a severe droughlt year. For Zone—1l1ll also
1286-87 was a non-spell year bul the performance of WW farmers,
was extlremely poor (exceplt in 50.4.445 distributary, which I
shall discuss 1later) and they have not even ventured for dry
irrigated crops. 1985-86 was a non—spell year for Zone-11, butl
the WW farmers of head distributary (3.4.500) only performeﬁ
somewhat better and the performacne of tail distributary
(8.0.220} was boor and no better than the distributaries of Zone-
J11. O0.1.180 distributary of this Zone is nol taken into account

for discussion because of the fact that area receiving well




52
irrigation is practically nil.

Thirdly, while 1looking, across distributaries one finds
significant variation. The performance of WW farmers 15
relatively poor at the tail end of each zone and more so at the
taili end systemn itseif. This 1s baaicafly because of poor
recharge from surface to wells. However, this 1s nolt always 1lrue
since the proflem 1% also one of more ‘location specific'. For
instance, the wells located in the first distributary of Zone-I
(2.46£.000) which is also the first distributary of Parambikulam
Main Canal receives very little recharge from canals probably
because of a given 9Jeological formations. It 1s precisely
because of this reason area under wet <crop cultivation 1is
relatively small in this distributary both during §p911 and non-
cspell years. On the othef hand, farmers (in particular WW
farmers) of 50.4.445 distributary per?orms much beller, despitle
the fact that i1t i1is located at the tail end of the cycstem,
precisely because of its favourable location. The command  area
of this distributary is encompassed wilh the *U' shaped 1main
canal. Hence wells located in this ayacul by virtue of its
advantageous lJopalion receive abundanl recharge from Lthe main
canal. Thus wet crop cultivation is quite commqnly-seen in Uthis

distributary, more <o during spell years.

Cropping Intensity and Froductivily

Table-12 gives information on Cropping Intensity (Cl) and
Gross Vaiue of Oulput (GVO) per unit of Plol Area (PA) and Graoass

Cropped Area (GCA) for each selected distributary for three
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years, viz., 19846-87, 1985-86, and 1984-85, separately for WW, NW

and for ‘AlLil’® Tarmers.

First of all one finds a glaring difference in the ClI and
producitivity between the area which has access to well irrigation
(WW) and which does not have. In particular, the difference 1is
much more striking during the non-spell years than spell vyears.
LLet wus take for instance, Zone-1, of PMC. We will notice from
Table-12 that in the year 1986-87. which was a non-spell year for
this Zone, the ClI for NW group (for the Zone as a whole) was
0.99, where as for WW group it was 1.95. Similarly, in the same
year, one can notice difference in the productivitly per acre of
GCA between these two groups of farmers. The average
productivity per acre of GCA for PMC Zone-1 was Rs.184 for NW

aroup, where as fer WW group it was as high as Rs.1600, which 1s

little 1less than 9 times the productivity of NW group. While
looking &% the individual distributariz2s alsa one finds a
striking difference in ClI and productivity. However, 1lhe

performance of Udumalpet Canal (3.7.330 and 19.0.15) is nol as
jood as the distributaries of PMC Zone-1 despite the +act that
both of them fall under the same irrigation spell period.
However, the difference in terms of CI and productivity beltween
NW and WW groups is narrowed down teo a great extent as one goes
down' to other zones of the system precisely for the reason that
wells located in the ayacut of Zone-11 and ane—III do not get as
much recharge {(from canals) as they get in the Zone-1. This is
the point which was discussed at length in an earlier section.

For instance, 1985-86 was a non-spell year for Zone-11, but the

(o]
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oroductivity per acre of GCA in the WW group was only about 2 1/2
times the productivity of the NW group. For Zone-III, '1286-87
was a non—-spell year and one can notice that the CI and in the NW
Jroup were Zero for two distributaries (viz., 31.4.440 and
6£8.0.000) and shows only a marginal improvement in the case of WW
gyroup (for these two distributaries)s The 50.4.445 is an unigque
distributary of this zone about which I have aiready indicated.
Since 1985-846 was a spell year for this =zone, the wells localed
in the ayacut of this distributary supplied good water in the
year 19284-87 also. For instance, there are 61 wells in the
avacut of this dislributary, of which 40 wells supply water uplo
@ months (1 of them supplying throughout)during the immediate
non—-spell year, and during the spell year 50 wells supply water
upto 2 months of which 43 wells supply throughou;? Whereas, the
wells located 1in fhe ayacut of other distributaries of this Zone
(31.4.440 and 68.0.000) yield very poor supply and most of tLhem
remained dry throughout the non—-spell year. For instance, there
are 93 wells in these 2 distribularies, oul of which as many
as 88 remain dry throughout; 1 well supplies water upto & months;
and 4 wells supply upto 3 months during the non—-spell year.

During the spell year also, 63 wells remain dry throughoul; 6

supply uplto &6 months and 24 wells supply upto 3 months. (See

D GEED GeN MMV CEID GCEID GCEED GEED GEED GEED e g TEED GEED GEED GEED e

12. Enormous recharge takes pl@®ce from canals to wells
despite the face that canal net work (main/branch
canals, distributaies and upto pipe points) of the PAP

is a lined one. This 1s mainly because of extensive damages
found in the lining net work of canals which is partly due to
deliberate attempls of farmers and aprtly due lto tresspassing of
cattle. The poor gquality of maintenance work undertaken by lhe
PWD has also conlributed to this state of conditlion.
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Table—-13). Precisely for this reason, one notices a striking

difference 1in the productivity Between NW and WW groups 1i1n the
20.4.445 distributary, bult not much of a difference in the other
two distributaries of this zone. The productivity per acre of
GCA for NW group in 50.4.445 distribuary was Rs.310, where as 11
'was as hignh asz Rs.6039 for WW group. At the same time, the
produciivilty per acre of GCA for the other two distributaries of

Zone~I111I (i.e.. 31.4.440 and 68.0.000) was J for NW group and

only Rs.47 for WW aroup.

In other words the fact of the matter is that there exists a
jrreal deal of disparity in the CI and productivity between the
areasl which has access to wellvirrigation and which does not
have; bul the degree at which they vary very much depend upon the
vield of water from the wells., It is alsoc necessary here 1o
point out the:Fact that the jeneral drought condilions prevaililed
in the state would have contributed for such Sig difference 1in
the productivty between the NN and WW areas; but one should alsn
écknowfedge the fact that wells (with adequate recharge from

surface sources) located in the command areas provided a good

insurance during the drought year.

It is also & matter of interest to note here that the
disparity in productivity and Cl between thesé two areas (NW and
WW3 et narrowed to a great extent during the spell vyears (see
Tables—12} for the simple reason that the productivity in the NW

-

area makes a substantial improvement due to canal water supply.
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Table-13
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However, "one finds always higher. productivily and CI in Ulhe WW
area ‘than in NW area. The  excepltion again is the case .of Zaone-
I11 where: productivity is found to be even higher in the NW area
than WW area in the year 1985-86, which was a spell year for lhis
Zong. Tihis only veinforces the puint that has been made earlier
that'. wells serve .'a Jood purposé only when there 1s adei;juale

recharge from surface sources. Otherwise, one finds very little

difference beltween NW and WW areas. .

Secondly, ii'appears iﬁ jeneral that the CI and productivity
per acre of GCA are higher in ‘Zone-I., in particular during spell
vears, than 1in other zones and Udumalpel Canal (except ofcourse,
50.4.445 distributary .of Zone-II, which has an wunique locational
advantage). This - is mainly because of 1the fact thal  the
ditstributaries of Zone—l1 have easy access to canal walter as they
‘are - located in the upper reach of the system. Hence farmers of
Zone—-1 of PMC are in a position to raise one ?ull crop with canal
water; after canal weter is stopped, large majurity of them 1in
this Zune use well water (whiéh are by - then sufficiently
recharged bty canal water) for another 2 or 3. crops. This 1s
possible because ‘even when water is stopped for zone—1I, water
will keep flowing in Lhe main canal for other two zones and so
severa1  wells get vrecharged in the ayacut of Zone-lI. For
instance, water .was released . for: Zane-1 from 15.2.19286 1to
20.6.1986: but after a small ygap, again water was let in the main
canal  for Zone—-11 from 1-9-1986 to 3I0-1-1987. The case ' of
abundant recharge from surface sources to wells located n - The

ayacul of 2Zone-I 1is clearly seen from Table-13, which gJives
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details on number of months for which wells yield water during
spell and non—-spell years for each 2zone. For instance, oul of
127 wells located 1in the ayacut of Zone-1, 1046 yield water
(1.e.83%4) for 10 months to 1 yewr during spell year and during
non—-spell year 99 wells (1.e.80%) yield water for 10 months to 1
yeatr. Most. of the remaininyg wells also supply water wuplo 6
months. In other zones, the picture is completely different.
Most of the wells either remain dry through out or supply only

upto 3 months both during spell and non-spell years.

.Thi?diy, and interestingly loo. one finds variation in tlhe
productivity across distributaries within a Zone higher in WW
area than Ifn NW area durimg non—-spell years, and durinyg spell
years, -varialtion 1i1s found to be higher in NW area than 1in WW
area. As 11 has been indicated earlier, during tThe non-spell
years, Lhere is absolutely no scope for any irrigation in tihe NW
area and Qince €crops very much‘depend upon rainfall, one Pindé
nqt ﬁuch of a variatltion in the productivily across distributlaries
within a zone. HHowever, in the W arwa, since productivity is
influenced by the well irrigation, one finds a great deal of
variation ACross distributaries within a zone and Lhe
productivily wvarialion 1s caused by the specific 1local factors
such as well density, locational advantage of wells, availabilily
of water in the wells, extent of recharge possible from surface
:to sub-surface and so on. During the spell years, Hhowever,
productivity' variation across distributaries (within a zone) jg

found to &Le higher in the NW area than WW area for the main
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.reason that the productivity in the former area very much depends
upon.tﬁe vagaries of canal watér suppiy, whereas 1n lthe WW area,
farmers have tThe optioﬁ to supplement well water whenever supply
. from: . €anas is irrigular and inadéquaté. "In other words, slnce
farmers in the WW area have supplementary source of 1irrigation
(weall), productivity variation across distributaries is found to
ke less during speil years; in contrast, in the NW area, Since
farmers - have 1o rely entirely upon canal water, (duriﬁg spell
year: which 1s irreguiar and inadeﬁqate, productivity varies to a

greal extent across distributaries.

3 Concluding Ubservations

-y e

On the whole while looking at the prattern of 9gJround water
utilisation in these two systems, the following 1issues become
clear.

(i) The extent of conjunctive use of g?ound and surface
‘waters is quite significant in bdth the systems, which perhaps
’ﬁakes 1t obvious that the official statistics pertaining tlo
conjunctive use irrigation is in gross understated.

(i1) The extent of area under conjunctive use irrigatiom 1in
Jeneral was {found tu be higher in the head reacn ,of both the
syeiems preciseiy because of édquate and reaular recharge from
surface sources to the welis lacaied in the ayacuts. Herver no
systematic pattern Rmerges in.terms of extenlt of area under
conjuncpive use 1rrigation and it varies across tanks, across
zones of PAP and across distributaries. In fact, 1t very much
depends upon specific local conditions such as the occurance of

ground- waler aguifers, suitable geoloyical formations, regular

=
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sources for recharde by way of tamks, canals and percolation
ponds (in addition to rainfall’) and so on.

(iii) Conjunctive uce irrigation is prevalent more in the
PAP command area, where g¢normous recharging takes place from
ctanal water. In fact, a large nu%ber of wells, 1in particular
zonéml of PMC, heavily depend upon flows in_ the canals. The
rotational method of irrigation that is in vogue in this system
induces farmers 1o use well water as a supplementary source.
Moreover, it was widely reported (official stalistics on dates of
water release also confirm this point) that the dates of watler
release rarely coincides wilh agricultural seasons of the area.
Therefore, wells located in the command area serves more useful
purpose. Fovr. 1instance, hose who have wells spart their
cultivation right at the beginning of a season using well water
and use.canal water when 1t is released for the rest of the «crop
period. Since the first crop 1s harvested well before the end of
a spell period, a large number of those who are favourably placed
(in terms of getting éccess to canal water) raise second <crop
using canal water atleast for a part of the season, and resort to

well water again till the harvest.

Above all, Coimbatore district has a long historvy of well
irrigation and for a long time area irrigated by surface sources
was very limited. Hence at the time of introduction of new canal
irrigation projects large number of wells were already found 1in
the "proposed ayacuts. This was perhaps an 1initial conducive
factor which enabled farmers to adopt conjunctive irrigation

manajement technigque.
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(1v) The impact of conjunctive use 1s clearly seen 1n terms
of  wel c%op. cultivation, higher cropping intensitly and
&roddctivity. But this again varies across tanks/distributaries
and also across segments of a pariicular ayacult. The study shows
that the ayacuts closer tlo ihé system/distributary/tank (which
are likely lto have belier access lo water) performed better tlhan
the tail snd avaculs. HoweQer, access to ground water has been
Lthe main factor which influences the variation in productivily.

(v} While the development of ground water irrigation in tlhe
ayacuts of tanks and canals helps conjunclive use irrigation, 1ty
also has some negative effecls. For instance, over crcwding of
wells 1in the head reach of a system, reduces flow of surface
wafer to the tail ends. This is in particular true of PAP. The
development of well irrigation on a massive scale in the tank
ayacuts (lthe case of PQS) poses an altogether differenl problem.

Its direct effects are as follows:

The traditional irrigatior institutioné which hitherto took
care ‘of lLhe maintenance énd water dJdistribution network, - lost
interest, and as a result, tanks have been in disuse in several
vi}lagéﬁ{ Ih our survey of 15 tanks in FAS, in six of them

traditiona: irrigation institutions are defunct in six of them

and in fact in one village as reported efarlier., sluices have been

closed permanently. (see, Janakarajan 1928%2) In effect, the tank
merely serves the purpose of a percclation pond. While 1t 1s
desirable in principle 1o usé;the tank water for recharging
purposes - into sub-suvface, there is another dimensioﬁ to tThis

problem. Who have taken such & decision of closing the sluites
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of tank? Although we have not probed into this aspectlt, there 1is
every ‘reason to believe thal the decision would have been taken
by the leading land owners who have greater access 'to ground
water and who benefilt a great deal by way of getting regular
recharge of water Iinto their wells. For them, the well
irrigation serves better since it is much more assured and
controlliable. However, 1n suych tanks, the section that is worst
hit 1is that of resource poor farmers who do not have wells or
those whose cultivation is entirely depending upon tank waler.
Such farmers, ultimately resort to purchase of well water from
resource rich farmers who have 3Jreater access to land and 9ground
waterf3 {

tvi) It 1is interesting to note that while in PAS command
water sales 1s prevalent and absalute{y not in prevalence in PAP"
command area. This 1s because the conditions are favourable for
water sales in PAS and no so in PAP. In the ;ase of PAS command
there 1s a possibility for regular research from tanks: ground
water table relatively is nolt very deep; and holdings are very
much fragmented. Whereas in PAP, holdings are large; incidence
of wells 1s high? ground water table has gJone down very deep
there is no possibilitly for regular recharge into the wells

exceplt in Zone—1 and su most of the wells yield poor water supply

which may not be adegjute even for self cultivation. Although 1n

wam Ctud oo TP commi MBI AN ¢t Gty SOP cumi TEVD oeue G AN SRae

13. For details on the socio—economic 1implications of
operations of Jrund water market, see, Janakarajan, S
1284 .which results in high cost of water extraction;
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Zone—1 ground water supply is quilte adequate water sales daes not
take place for the reason thal about 804 of the area receives own

well irrigatlion.

(vii) While acknowledging the fact thal ground water glays
a more crucial role in increasing produclivily, 1t 1is equally
important to recoagnise the fact that a proper vregulation 1s
necessary in 1ts utilisation in order to maintain the Jround
waler balance arwd 1o aveid any ecological and environmental
conseqﬁences. The existing legislative measures (for regulating
Jround water wutlilisation}) are 1n the nature of slopping
institutional finance to those who dig wells in a prohibited area
o to those wheo do not maintain the minimum spacing 1imposed by
théﬁ ngt. between the existingy well and new wéll or denying tlhe
eléftritity service connection to those who Violate~ Jovernment
regulations. ' However, such restrictions 1mposed by TLhe
Jovernment affeclt only resource pnor Farmeré (who depend upon
institutional lending agencies for funds) and the well 1to do
self-financing farmers are in no way affected. Such self-
financing farmers can still Jo ahead in dingging a new .well and
instal diesel anyine as a water extracting mechanism instead of
electiric motor. Moreover, such rich farmers, wusing Lheir
political influence, resort to the backdoor method of ebtaining
necessary funds and licenses from gJcvernmenl ajencies, violating
lLhereby all the Jovernmenlt regulations. Perhaps, quite contrary_
Lo ones expectation, such govérnment regjulations may vresull in
lhe emergence of 'new iﬁequality" amony well owners (Sha,

Tushaar, 19285) For instance, as the existing regulations do notl
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pose any threat on rich self-financing farmers, they dig a new
well 1in a restricted area and since they keep on deepening 1it,
extraction Fate in the neighbouring wells gets reduced.
Consegquently, those who are not relatively rich may face problems
of depletion and in the long run, due to competition, many such
farmers (who have resource constraint) may have to abandon their
wells and may join the camp of ‘no well group’' (Janakarajan, 8
1986) . Ultimately, a group of rich farmers will emerge with a
monopoly control over ground water resource, who, by way of
selling water to resource poor farmers would consoli@ate their
own position. In other words, the point which one would like to
emphasis there 1s. thatl the existing legislative measures do not

have any desired effect and its effects would oniy be adverse.

(viii) Finélly, 1t is i1mportant to note that the surface
irrigation projects in general are always desianed with the basic
assumption that the entire command area of a system 1is one
homogeneous wunit. But as a matter of fact, 1t 1is far from
reality: There exists a great deal of variations within command
area .of a system in so far as agro-climatic and so0il moisture
conditians, the rate of evapotlranspiration, the existing practice
of crop pattern, 1zhe occurrance of ground water aquifers
elc.  are COHCEFHG&‘ « QDur own survey in the cbmmand area showed

wide wvariations 1in soil types and soil moisture <conditions as

well as in the availability of ground water even within the

Y} GEIL GEIL GEIL GEIL GEIL GEER OF%¢¢ GEIN GEER Q%04 ARG GEEE emmm

14. See also, Aloah (1990)
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ayacut of a branch canal and distributary (a segment within the
FAP command?). As a result of such local variations some part of
the' system 1is over flooded and some other parts suffer from

chronic problems of inadequate and irregular supply.

The 4systen managers (the PWD) are much vexed about tlwo
probiems: Che, tlhe .dasigned crop pattern15has been grossly
violated and two, there has been widespread incidents of
tampering of structures for 1llegal use of water. Part of tLhe
reason for violations of rules lies 1n the design of syslem
tlaelf, where the entire command area has been treated as one
homougeneous tnit. biven the helterogeneous characteristics of
agro—-climatic and <oil moisture conditions, topography and wide
variations in the geological formations and occurrance of ground
water aquifers, water requirements are not uniform across ail
parts of the system. Thues, a more realistic system of water
supply should be atiempted so that, chronic water scarce areas
with very litltle ground water potential get more supply than the
one which has 3ood ground water potential and the segment which
is how lving area facing serious drainage problems. This lype of
heterogenegus water supply system could ultimalely prove to be a

better water managem=ni techniqjue 1in particular the waler scarce

states like Tamilnadu. This basitcally calls for a more

WM M S YEID GEGE GEGE GEGE I G GG S G SN SRS s b

135. The PAP has been designed for dry irrigatea crops in 80% of
the (ommand area and for wet crops like paddy in 20% of the
command area.
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imaginative benchmarik studies in a proposed command area. The
benth mark surveys conducted at the moment in  several surface
irrigation syslems are grossly i1nadequate and far from the

desired needs for which these surveys are proposed.
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