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LINKING IRRIGATION WITH DEVELOPMENT
THE KERALA EXPERIENCE

INTRODUCTTON

Disproportionately high investment in irrigation projects
ha_l been an important aspect of Kerala's planned efforts for agri-
cultural development. The need for and objectives of such invest-
ments are best evident from the following extract from an official
document,

"In view of the varisbility of rainfall in the state,

‘high priority has been accorded to irrigation projects

in the Statds Five Year Plans. . These projects help the

state in stabilisirg food productions and in increasing
production of . non-food crops (Government of Kerala 1982)

\Certain features of the investment in irrigation in the Stat
are tlie following:

(a) Bulk of the investment has been for const ing
mediur and large-~scale irrigation projects;~

(b) There has beén long time overruns in the completion of
the projects leading to significant escalation of costs;

(c) Even for te projects completed the area irrigated 2"
is seen to be far less than the targeted command area.—

Revised version of the paper presented in the Semihar on "Data-Base of
Kerala's Economy" at Trivandrum January 27 and 28, 1983.

The authors wish to thank the participants of the seminar for useful
comments and J.Muraleedharan Nair and Sujana Bai for computational help.



wWhile these reflect the basic maladies of project planning and imple-
mentation in the state an important issue which calls for careful study
is the extent to which.thé objectives of investment in irrigation are
getting fulfilled by the progects wh;ch have beén- commissioned. In this
process, it is also important to highllght the factors which hinder the
proper use of water in stabilising and increasing agricultural production.

This paper proposes to take up some of these 1lssues.

The paper congsists of two sections. Section I analyses the
impact of irrigation in stabilizing and increasing the yields of‘paddy-
crop. The analysis is confined to paddy simply because, tﬁe irrigation
projects are designed fo benefit the paddy lands. Section II attempts
at gding in#o the facto:s hindering the proper use of water for pad&y

cultivation.

Impact of Irrigation on Paddy Yields

This section attempts at analysing the influence of irrigation
on paddy yields. First we provide an overall picture and then go on to

take up the differences across the agro-climatic zones Qithin the state.

Data and Method

The data on yfélds used for the analysis is taken from the crop
cutting sufveys conducted by the Directorate of Economics and Statistics.

As our concern was with the ten major irrigation -projects commissioned

in the late fiftiles, daﬁa for the years 1963-79 was taken (for the summer



geason the data used is for the years 1966-79)., Since the definition
.of irrigation adopted by the Directorate of Economics and Statistics is
too géneral, we haven't carried out any independeﬁt analysis of the data
for lrrigated and unirrigated plots.éj In order to analyse the data we

used the following methodology.

At the very outset taluks were classified into irrigated and
unirrigated categories; irrigated taluks are those which predominantly
fall within the command area of the projects and the rest are unirrigated.
Po get an overall picture of the stabilisation of crsp vields cocefficient
of variation of crop yields-were.calculated .and the taluks were classified
on the basislof the range of variation. Three intervels were taken: less
than 12 per cent, between 12 and 18 per cent and greater than 18 per cent.
{(The cut off éoints as such are arbitrary). Then the number ofltaluks

falling within each range were taken.

In order to carry out the analysis at the ‘micro' level taluks/
as approximated by the Comm? “tee on Agro=climatic zones
were grouped-into agro-climatic zones. The agro-climatic zones/were
taken as the basis (Government ofJ Brala 1974). It called for some
modifications as grouping the taluks into the twelve zones would have
left many zones with no irrigated taluks and many others with only irri-
gated taluks., The modification is worked out taking into account rainfall
<

patterns and topographical models. The zones with the teluks are presented

- in appendix Aa.

Except for zones III and IV, other zones are ignored for this
analysis as most of the irrigated taluks are concentrated in these zones.

The seasonwise yield is divided by the average yield for the season for the



1963-79 nericd. These were plotied on_graphs. It was thought best tb

use the ratios because they could be used to provide some idea about the
trend in yields, if any. If there exists any increasing trend in yields
the ‘observations should get concentrated on the left hand lower and the

right hand upper quadrants.

Results and Dismussion

The estimated values of the coefficient of variation of paddy
yields across taluks are given in table I.. It is seen that the proportion
oflirfigatgd taluks with relatively lower coefficient of.variatioh of
and 11

yields (less than 18 per cent) are higher (7 respectively

) /11 /11
for autuma and winter) than the proportion of unirrigated taluks (13/39

s

and 27/1_ respectively for autumn and winter). But when it comes to
summer, bulk of the irrigated taluks also show very high coefficient of
vari&tion of yieids. As regarding the summer crop, .while the overall

(for 211 the faluks of the state) average coefficient of variatidn of yields
is about 27 per cent, that for the irrigated taluks is about 20 pe; cent.
Here again ore obrerves wide regional variatioms. The irrigated taluks of
Trivandrum district show an average coefficient.of variation equal to the

gtato average.

Teble i: Ceoe2fficient of Variation of Paddy Yields
“heross Taluks - Seasonwise (1963-1979)

Season No.of Taluks falling in diffcrent ranges of coefficient of
Variation

Less than 12 p.c. Between 12 & 18 p.c. Greater than 18 p.c. T9

Autumn . 2+(2) 5+(11) 4+ (26) 11+

Winter 7+(8) 4+(19) 0+(15) 11+
Sunmrex - 1+(0) 2+(1) 5+(24) 8+

Figures in brackets correspond to unirrigated taluks,



The above iigures point to the conclusion that irrigation hasn't.
had much of an impact in stabilising the sunmer crop. As regarding the

winter crop it is difficult to draw any valid conclusions because though

one finds a low coefficient of variation of yields for the irrigated taluks

it is true of a large proportion of unirrigated taluks as well. Coming
to the autumn crop it does seem that irrigation projects did have some
kind of a stabilising effect on yields. Since these conclusions do not
take into account the specificities of agro-climaticzzcnes, in particular.
rainfaii and topography, which have definite bearing on the availabilityA
of moisture and crop yields, it is necessary to carry out the analysis at
the level of these zones.

When the ratios of the observations on yields to their mean for
different taluks in a zone were blotted on a graph sheet the following

picture seems to emerace. Tf there had been any increase in yields over

this per‘od owing to irrigation r otherwise the prrcentage of observations

on the left hand lower and right hand upper quadrants should have been
high. Such a pattern does emerge for the autumn season for both the zones
whereas for the winter season no such pattern emerges (See tables 2 and 3),

Table 2: Percentage of Observations cn Different Quadrants - Autumn

Zone III Zone 1V

16(33) 34(12) 4(21) 38(25)

34(15) 16 (40) 46 (29) 12(25)




Table 3: Parcentage o obscrvations on ifferen

Quadrants - Winter
Zone III Zone IV
25 (29) 24 (23) 25 (16) 27 (25)
25 (21) 26 (27) 25 (34) 23 (25)

We may conclude that irrigation has some influence on ;merovihg yields

in the autumn crop, but no such influence on the winter crop.

' In sum, it Iseema thét iri'igation has some impact on stabili.sing
and improving ‘yields during the autumn crop. As regarding the :hﬁpact of
: 1rr:l.gatiov on stabilising or imp < ring yields of wir “ar and summey crops
are concerned no valid eqnclusiona‘can be drawn with the existing data,
In a way t:h.ua ie perfeetiy ‘my. r3tandable as autumn was fully rainfed
and winﬂ:e- “an 1rrz.gated crop in i aditional acrr*cul..J.re (For 3etails see

D.Narayana 1983 forth~oming).
;[I

Emstrainte o Irrigation Development

The absence of any vié:l.blg impact of investment in irdgadm in
sta.bills':l.n'g-- and_‘:l:ncy;easihg yie‘ldé-. is owing to the interactions among vari
tactoz:s' in the economy of -Kerala. The first set of “issues pertaﬁ;n to the
forces operating in 'l;he rice economy within the agr:l.cultural sector. Thyg
second ‘Bet of issues perta:l.n to: the working of the organisations responsi]

'for conservation and allocatim of water resources in the state. A third



set of issues relate to the practi-wo “sllcwed 20 as to attract finan-
clal resovrces for irrigation projects, viz. vhat of overstating the bene-
fits or uaCcrstating the costs or hoth, at the project formulation stage.
The above issues arg throem up granting a particular model =~ large scale
jrrigation projects for paddy culcivation — which has been follewed so
far. Thig very model nceds to be guasticned in the light of the agro-

climatic specifioitics of Rerala.

We begin with the rice economy of Kerala. During the last two decades
the performance of this sector has been deteriorating. The area under rice
‘a8 a percentage of the grous cropped area has been declining. It stood at
35.33 per cent in 1952-53 and declined to about 29 per cent by the mid
seventies (P.P.Pillai 1982). Obviously the area under other crops has been
expanding 'at a much faster pace.than that of ‘rice. Further, the area under
rice has shown o were’nrl ' mxeonge during the 1960-75 period. During the
latter hr 1f of the seventies, it has shown a sharp decline.

The decline in crea sinca 1974-75 has baen steady. There

hawe been year o yeor fluctuations in area during the

earlier peviods though of a mild order but a steady decline

over four ccnsecutivr: yezrs is pnprecedentlﬂ. The extent of

daeline over the four crop years works out to 82 thousand

hectares, i.e., by zrout 10 per cent. The decline in area

1s registered in both the main paddy seasons, Virrippu

(autumm) and Hundakan (Winter) though the area under Punja

(Summer) increased slightly by less than 5000 hectares or

5 per cent (P.S.K.Panikar 1981).

This has come about owing to tha unfavourable movement of price of
¥iee  along with increasing costs and the lack of any significant gains in

R, .
the productivity of {lie crop.-"-)-' The typical policy instriment adopted for



solving the farmers problems was chat of subsidy without any concerted
effort at bringing about changes in the techniques of production. It

is well known that the instrument of subsidy can have some impact with
’in the ﬁaxrow bounds of the movement of price of rice relative to other

" crops giwven the mﬁvement of Qages. Given the specificities of Kerala
where the price of ,rice had to be kept low in view of the social welfare
measures while the prices of other major commocdities are subject to
forces of intermational trade the assumption of a narrow bound does not
hold. éonsequently the impact of subsidy on maintaining the health of the
rice economy has been minimal. The only solution in this context seems

to be in working towards scme far reaching technical changes in the rice

economy.

. Tre potential fcr increasing the productivity of paddy is very
high in Kerala;§/ The prevailing levels of productivity are mich below
the lévels revorted Ifrom other reylons of Indic and abroad. However, the
introduction of the new technologies of rice production in the state call-
for considerable imprcvements in the structure and efficiencv of water

management in the State. f

: e

Any efforts at water management call for certain chances at the

crop-hnd end. In order to make the best use of water fields must be propeq
levelled and shaped and must also be provided with proper drainage fac ili~
ties so as to avoid water-logging. The provision of these services requireg
a great deal of technical competence as well as-large financial outldys and
the willing co-operation of the farmers concerned. The ideal way would be

to consolidate holdings and re-draw field o boundaries in accordance with

the lay out of the land in a way which would facilitate the construction



of channels and drains for the bsit usce of water., As far as land management

L

at the end of crop land is concerned the constraiﬁis needed to be overcome
are numerous (which are partly institutional and partly organisational).
Most of these difficulties are highlighted in a report on the consolidation
of holdings prepared by the. stete Rcvenue Board in the early sixties
(T.N.Jayachandran 1965). According to this report, consolidation of

garden lands in the state is an impracticable proposition. But it is not
clear why consolidation of wet lands is not practicable. Actual imple-
mentation, however, may require strong political will and an efficient .
organisationat set ‘up. It is unfortunate that the institutional reforms
which are essential for realising the best out of the irrigation projects

are neglected in the State. )

Coming to the qrestion of water management it calls for proper
conservation and distribution works at the infrastructural level and
proper storage and aliocaticr throuch ocut the year so as to meet definite
needs of the crops. As to the infrastructures, medium and large scale
storage works have been built over the years. But how far has the building
of proper field channels progressed?

In none of the command areas of Irrigation Projects, on farm

development works necessaxy to adopt scientific water manage-

ment practices have becn carried cut. In many bbcks of wice

fields, in the absence of field boothies, water is let into

the natural drainage channels with all its attendant evils,.

Field to field drrigation is finalised in the absence of
field irrigation channels. (CWRDM 1981).

one of the important reasons for the slow progress, it seems, is the low
budgets of these works as campared to the budgets of the major works.
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Equrily important are the wcrke for maintainin- the catchment
areas., This is all the more iinportant because of the peculiar stﬁcWe
of the catcl-mer._a <l the rainfall pattern prevailing in Kerala. The
resarvoirs are getting silted vp at an alarming rate due to the large
 scale defore_sté;“.ioh'taking place in the catchments. And the latter has
come about owing to the laxge scale énoroachment of forest land. The
state policy durix;zg the last tﬁb-'aecades has bean one of encouraging such
encroachments. Ko one :Ln ‘this state seems to be bothered about these

aspects of the projects.

Movi.ﬁg on to f:he questions of requlating proper storage and _ailoca—

- tion foi: irrigation throuéhcmt the year s&ﬁe imaginative thinking -is |
called for. Owing to the peculiarities ‘of rain€all and eropping pattern
in the state aljiocalih:ion-o: ..‘..er -calis for very ca_reful plalm_ningﬂ. We

have no evidence that such careful. blanning Las been adopted for reg;zlatinl
the watexs of the coupleted ixr ?¢cation projects. The letharcy of the
irngatioa Lugeavusac 1 and Lho .ack of any girong farmer s organisations

" geem to be responsible for this sorvy state or affairs.

Regarding the practice of manipulating the figures at the project
formulatica dtzge ve have the authority of the State Planning Board making

following statement:

T+ seewms -thaf the blcwing up of the avact: area has become
a common practice on account of the strict adherence ‘o the
criterion of eccnomic limit adopted by the Degarment for
genctioning minor i.rrigal::.on schemes..!...‘.. . {(Governmeit of
Kerala 1875).

Though the above gtatement is made in the context of mincr irrigation

&

projects, wa fezl, smilar ipractices are followed 1n the context of

major projezcts.. &ax we?.}..
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(éhe discussion so far has proceeded granting a certain model of
1friqation and agricultural development. The two pillars of the model
are (i) large-scale ilrrigation works; and (ii) irrigation mainly for
paddy. Now, we woulll like to‘question thig very model ofcirrigatioh and
agricultural development. OCne of the important reasons foriraising_
this qugstion is the specific features of Kerala and the attendant high
costs imvolvad in erecting large~scale projects: ﬂ |

evseea.The cost of irrigation water comes ﬁo 4,5 paise to
10 paise per cubic meter while the cost of meking one hectare
of land irrigable works to Rs.5000 to Rs,10,000. The high

cost of irrigation projects and the low responses to irrigation
is attributed to the topographical features peéuliar to Kerala

#nd to non-adoption of sciontific water management practices
(emphasis ours) GWRM 1981). ’

. Large-scale works aze not cost effective when intended for supplying
water to small valleys spread .ver a vast area. Here it would have been
best to choose a particular model of irrigation after carrying out some

comparisons of cost and effectiveness across various irrigation methods.

<:§;e Questioning of the pélicy of ifrigation mainly for paddy also

' arisés from the peculiar topqgraphiéal features specific to Keréla.

The proportion of garden and uplands in most parts of Keralé are very
‘higﬁ,ccmpared to the paddy landé in the valleys. Given thia feature
Q'goqt effectiveness could only be achieved by providing water to 6rops

. other than paddy as well, But such an_approach would call for very
..cuzeful planning of storage and regulation of flows through the months

of the year as the watexr requlrements of the dlffetent crops ara deferant

\ )

¢ in the various months of the year.!

7
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In sum, fou deriviné sphimun conesits fram the projects completed
and projects under construction it may be besi to evolve a comprzhensive
water storage and reéulation plan. quther, for the best use éf the
financial resources it may be best to thiﬁk in terms of varicus methods
of irrigation, the interests of technicians and contractors not wifh-'

standing.
‘IXT

Conalviing Observations

" The dbjecttvés of this paper, as we stated in the beginning was
to prdvidéla critical assessment of the impact of irrigation on agri-
cultural ﬁroduction in the state.énd elso to identify the'major_con-
straints on frrigation deveiopment. Ar attempt of thi; kind can be
carried oﬁt only to a limlte; cxtend because of the lack of-adequate‘data
on the irrigation sector of the state. However- by making'use of fhe \
‘data on paddv vields in the irrigated and unlrrigated taluks we have
tried to povide scme idea_abcuﬁ the impact of irrigation on paddy- pros
duetion, Tie following ave owr main findings.
(1) The impact c% irrigétion in terms cf stabilising productivity
of paddy lands and'increﬁsing it overtime is-geen to be only marginal

in the state.

{2) The lack of any significant influence of irrigation on crop ylelds

is due to the poor management of irrigation water.
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A variety of factofs nee resnrsitls for the ideféicient
-ma'magement of irriga’lon water. On the one t:nd, no attempt is made
- 80 far for improving ﬁhe management of agricultural land with the result
that more than helping to stabilize and increase production, irrigation
projectslare contributing to waterlogging and in this p rocess there
is conéidéraible wastage of irrigation water. On the other hand, the
managenient of irrigation projects aré Ainefficient in texms of (a) supplying
waﬁer“ff&m‘fhe ﬁain.canals to the farmers fields (b) regulating the
storage and discharge of water from the headworks taking into account the
intensity and spread of rainfall in the command aﬁ:e;a and tl:xe crop-water r@im-
ments. (It also appears to us that .even if tﬁ_e manageﬁ\ent of irrigation
proje_cts are made more .efficient,‘ unless and until it is accompanied by
significant improvement .in the management of agricultuj:al land, irri.ga-_-

tion projects. are not going to add anything substantial in terms of

~

increasing agricu‘ltﬁrai producti‘on and prodﬁctivity. > ‘

/
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Notes

The details of expenditure on irrigation both major and medium

along with the total plan outlay are given below:
Expenditure on Irrigation
(Rs.in lakhs)

Five Year Plans Total Outlay on Expenditure Outlay on Expendi-
Plan Major/me- Minorx ture
outlay diun pro- Projects

jects
1) (2) (3) (4) (5) (6)

I (1951-56) 3003.00 598.00 510.79 - -

IT (1956-61) 8700.71 863.48 892.43 236.68 226.20

ITI(1961-66) 17000.00 1142.00 1031.65 572.00 566.69

Annual Plans

(1966-67, 67~

68,68-69) 14254.05 1072.66 1111.14 - 653.00

IV (1969-74) 25840.00 2675.00 2891 .45 950.00 1144.47

v {1974-78) 56896.00 8363.00 7350.88 1667.00 1340.08

Sources: Plah documents and Economic Reviews.

The details of the physical achievements of the major and medium

irrigation pro:ects are. given below.

Number of Prqjects Command Area Cumulative Total as

(in Hectares) of 1980-81
. {in Hectares)
Net Gross Net Gross

completed 10 133416 167758 79159 146596

On-going 18 296749 574548 70103 148766

Source:;;State Planning Board, KRerala Economic Review 1981

The'deﬁinition of irrigation adopted by the Bureau of Econbmics and

Statistics:

"iirriqation is defined as the process of letting in
water Br the henefit of crops grown which involves some

artificial or mechanical or manual effort for atleast one
‘watting”. So a crop which received watering atleast once
will be included under irrigated crop even if it is affected
by drought before or after it received watering. Moreover
irrigated crop includes those with insufficient irrigation
also. It may also be noted that there is another limiting
factor in comparing the figures as the number of crop cutting
experiments based ocn which the average yleld is calculated

is comparatively low in the case of irrigated crop.
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Since this definition in no way helps us to assess the impact 6f
irrigation by medium or major projects we have not used the data on
irrigated yields provided by their crop~cutting svrveys.

Our results differ from the results of George and Nair (George and
Nair 1982) for the following reasons. George and Nair have used the
data provided by the Burcau on yieldx of irrigated and unirrigated
paddy. Owing to the reasons mentioned in 2 above it is questionable
as to what valid conclusions could one draw from the data. Moreover
this exercise has no direct hearing on the impact of irrigation by the
projects under consideration.

The exercise carried out for six taluks (three benefited and three
control) also are subject to various limitations. PFirstly the yield
figures used are for all the seasons which limit the validity of the
conclusions drawn. Secondly, the selection of the control taluks
ignores the agro-climatic gpecificites of the benefited taluks which
might vitiate the results.

3 s to the price movéméhté it is best to see Panikar's table. We
produce parts of it ( P.G.K.Panikar 1981 a).

Table 4: Trends in Prices of Paddy, Wage Rates and Price
of Nutrients (State Average)

Farm erice Kg.of paddy re- Kg.of paddy required to buy one

‘of paddy quired to buy one _ Kg. of

Rs.per Kg. man-day ¢f labour . N P2-05 X20
1960-61 0.41 4.51
1961-62 = ' 0.44 5.00
1962-63 0.41 5.90 }
1971-72  1.00 5.43 2,02 2.91 0.90
1972-73  1.19 4.86 1.75 2.44 0.77
1973-74 1.87 3.57 1.32 1.60 0.60
1974-75 2.38 3.38 1.83 2.24 0.86
1977-78 1.30 6.67 2.66 2.38 1.03
1978-79 1.20 7.49 2.73 2.59 1.12

"The proportion cf area under HYVs of rice in Kerala, viz. 30.9 per cent,
was less than the all-Indla average of 34.6 per cent, and far below

that in Tamil Nadu (22.3), Punjab (85.9), Haryam (57.4), Jammu and
Kashmir (75.7), Andhra Pradesh (55.5), etc,'

See for details (P.G.K.Panikar 1981 b). We reproduce parts of table 1.

Table 1: Arca under HYVs in Kerala, Season wise

Area in Hectares

Year All seasons combined percent under HYVs
1969-70 15,57
1970-71 18.20
1972-73 23.96
1973-74 28.38
1977-78 34.90

197¢ 79 ‘ 34.94
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Appendix A

Zones Rainfall Topography Taluks

I  Pattern I Model I Chirayinkil, Quilon, Karunagapally, Karthi-
gapally, Mavelikara, Ambalapuzha, Shertalai,
Vaikom, Ranayannur, Cranganore, Parur,
Cowghat, Ponnani.

II Pattern II Model ITk Nedumangad,* Kottarakara, Kunnathur, Chen-
gannmur, Tiruvalla, Changanacherry, Kottayar.,
Quilandy, Badagara, Tellicherry, Cannanore,
Taliparamba.

III Pattern I Model ITa Moovattupuzha, runnattunad,* Alwaye,*
Trichur,* Thalappally,* Ottapalam, Perin-
thalmanna, Mukundapuram*.

IV  Pattern Il Model ITa  Chittur,* Alathur,* Palghat,* Tirur, Ernad,
Ilc Xcshikode, Hosdurg, Kasaragod.

v Pattern I Model IIX Pathanépuram, Pathanamthitt&, Kanjirapally,
' Peermade, Devicolam, Udumbanchola, Thodu-
puzha, S.Wynad, N.Wynad,

VIl Pattern I Model IIb  Jeyyattinkara,* Trivandrmh.*

Irrigated Taluks.

Rainfall ~
Patkrn I : Both the South Wesst and North East monsoons moderately distri-
. buted. South West monsoon with June maximum.
Pattorm II : 11l distributed rainfall. South West monsoon with July
maximum and concentrated in 3-4 months.
Topography

Model I 1 Extensive valleys with level but raised garden lands.

Model IXa : 'Valleys less extensive. Hills with moderate gradients and
slopes having mild gradients.

Model IIb : Valleys less extensive, hills with moderate gradients and with
egg shaped bump. Slopes are steep.

Model 1Ic 'Valley__s less extnesive; Hills with table tops. Slopes are stee:.

Model IXII : Narrow valleys and hills with steep gradients,
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