

































































water harvesting’ by arguing that these systems have evolved over time through a
dialectical interaction with the geography, ecology. culture and people of the area
{Ibid: 15). In contrast, the radical alternatives emphasised that irrigation is an
important factor in agricultural production and, thereby. the social compositions
of its use, distribution and access and inter-regional linkages are very important

considerations.

In short, as explained earlier. the colonial state policies in irrigation over
time have been framed to meet the requirements of specific interests. These have
ranged trom the need for the expansion and consolidation of empires. the
interests of the upper castes and the landed, the colonial revenue and ailied
requirements and in the post independence India the needs of the landed educated

elites like the engineers. bureaucrats, politictans, contractors and industrialists

(Singh. 1997: 239-40).

Thus. it is evident that the British impenalist interest in undertaking
massive canal construction activities was mainly guided by the revenue potential
of the irrigation works. For instance. by 1892, the British had constructed nearly
43800 miles of canals and distributaries in India irrigating about 13.4 million
acres at a capital cost of Rs. 382.6 million, yielding a net revenue of 4 to 5 per
cent per annum on the investment (Singh, 1997). By 1945-46, about 74636 miles
of canals and distributaries scrved about 32.8 millon acres, one quarter of
India’s cropped area. A total of Rs. 1544 million had been expended on the

system at an average rate of about Rs. 47 per acre, bringing in an average net

" The proponents of this theory were Coward (1977, 1979; 1985a; 1985b): Tamaki
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The share of dry crops also has been found to be influencing OFD
expenditure of the farmers. signifying that higher the share of area under dry
crops that could be brought under groundwater irrigation. higher will be the
expenditure on OFD. The parameters, like availability of family labour and

occupational status of farmers have not influenced the expenditure on OFD.

Having discussed the relationship between extent of groundwater
recharge. pumpset capacity and expenditure on OFD, let us now examine the
expenditure pattern of the sample farmers. The average expenditure on land
development varnies across the three locations. In the head reaches, the average
expenditure of Rs. 2514 per acre is relatively high when compared to Rs. 2273 in
the middle reach and Rs. 1265 in the tail-end. A positive relationship has been
observed between the extent of dry area available to cultivate irrigated dry crops
and the 1nstallation of pump scts as well as the expenditure on OFD across the
three locations (table 6.16). That means, tarmers who have got additional land
that could be brought under irrigated cultivation or the area notified for irrigation
and not getting canal water have resorted to groundwater irrigation through
installation of pumpsets. Subscquently, they have invested more on land
development as they are assured of timely availability of water made possible by

the groundwater recharging.

it should be noted that the cost of land development depends upon several
factors. like type of soil. slope. size ot the holding, mechanical power required
and so on. For instance. small holders may use only manual labour tor levelling
the land mostly with family labour. Ihe landholding size and expenditure on

OFD are positively related, irrespective of the location of the plot. The relatively
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7.3.3 Technical constraints

The major technical constraints for irrigation development in Kerala may be

classified as:
1) Design of the projects exclusively for paddy cultivation:

2) The water distribution networks in the command areas do not permit to

introduce demand based supply of water;

3) Irrigation infrastructure and water distribution networks are in dilapidated
condition and therefore, need immediate rehabilitation to allow designed

discharge of water in the canals; and

4) Improper design and alignment of some of the canals and field channels

adversely affecting water distribution.

A major consequence of the projects being designed exclusively for
paddy cultivation is that crop diversification is not legally permitted to take
advantage of the abundant water available in the canals left unutilised in the
albsence of paddy cultivation. Though the farmers have undertaken crop
diversification in some of the irrigation commands, there are several practical
problems arising out of inflexible design of water distribution network enabling
crop diversification. Since the terrain in many of the irrigation commands in
Kerala is undulating, effective utilisation of canal water necessitates significant
investment on OFD both from the irrigation department upstream side of the

canal system as well as the farmers downstream.
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The technical constraints in the development distribution and
management of irrigation systems warrant proper understanding of the land use
dynamics at the local level. Given the topographical characteristics, the state
would neced irrigation projects with an unique design of water distribution,
network and planning to promote systems depending upon the topography as in
the Kallada irrigation project. Though Kallada irrigation scheme appears to be a
technicaily sound system suitable to the specific terrain it commands, the scheme
could not be successfully implemented for the reasons mentioned already. This
raises an important question as to how the irrigation systems in Kerala could be
ré-czoriented? What should be the development priorities in the changing scenario?
These are the important questions that policy makers should bear in mind while

planning for rehabilitation of the completed projects and expediting completion

of the ongoing ones.

Some of the experiences in the contemporary development scenario
regarding crop diversification need to be reflected upon to draw lessons for
future planning. For example, there are growing apprehensions that cultivation
of coconut under assured canal irrigation may not bring the desired results.

Because, the productivity of coconut had been almost stagnant since 1992-93
(Table 7.20).

On the other hand, the productivity of banana, tapioca and arecanut has
increased substantially. Therefore, to allow the present trend of converting paddy

fields into coconut groves is wise enough in the long run. Among the crops, the

productivity of coconut has been almost stagnant since 1992-93, compared to
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substantial rise in productivity of banana, tapioca and arecanut. Surprisingly, the

productivity of paddy has never crossed beyond 2023 kg. per ha.

Table 7.20: Trends in productivity of important crops in Kerala, 1988-89 to 1997-98

Year Paddy Coconut Arecanut Tapioca Banana (Kg./

: (Kg./ha) i (nos. ha) | (000 nuts/ ha) | (Kg/ ha) ha.)

1988-89 1753 5159 183.29 18676 7380
1989-90 1956 5236 189.37 19070 7408
1990-91 1942 4864 160.05 19134 7483
1991-92 1959 | 5377 206.76 18822 7629
1992-93 2018 5843 213.41 19470 7653
1993-94 2193 5890 217.56 19866 7951
1994-95 1937 5856 243.1 20511 7914
1995-96 2023 5638 245.76 22008 8137
1996-97 2022 5846 225.79 22353 9510
1997-98 1975 5890 265.43 22586 9838
Mean 1978 5560 215 20249 8090
SD 108.65 373.73 31.89 1525.65 873.41
CV (%) 5.49 6.72 14.83 7.53 10.80

Source: GOK, Economic Review (various issues).

A brief discussion on the stagnancy of coconut yields in the state, in spite
of substantial rise in area under it, may be relevant here. As highlighted in
Chapter S, coconut has been emerging as an important crop accounting for about

28 per cent of the total cropped area. The following are the important reasons
widely reported for the relatively low and stagnant yield of coconut.
1) The existing stock of coconut palms in the state are very old and therefore,
seem to have lost their productivity potential. The productivity levels are
~very low when gompared to other states. While the average annual
productivity per palm per annum is in the range of 60-75 nuts in states like

Tamilnadu and Andhra Pradesh, it is only 20-35 nuts in Kerala, which is

obviously very low.
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2) Lack of irrigation during summer. In the state not more than 10 per cent of

the crop receives irrigation during summer (GOK, 1997: 12). According 1o
the farmers, irrigation in frequent intervals is essential to increase the
productivity levels during summer. On the other hand, during monsoon,

excessive watering affects adversely the coconut productivity. This is a

. dichotomous situation where farmers need proper education and training as

3)

regards water management, to tackle the problems of excessive watering
during summer and scarcity during summer. Use of organic manures for
coconut farming has also come down, thereby adversely affecting the

moisture retention and productive capacity of coconut holdings.

The problem of root-wilt is another major problem affecting the productivity
of coconut. As per the survey by the state government with the help of the

CPCRI and Coconut Development Board conducted during 1984-85, out of

7.06 lakh ha. available under the crop during the period of survey, 3 lakh ha.

were reported to be in the grip of the devastating root wilt (about 43 %) and
leaf-rot diseases resulting in a total loss of 968 million nuts. A more recent
estimate made by the Department of Agriculture based on a field survey
jointly by the CPCRI, Coconut Board and the Dept. shows that about 80 lakh

: . L . 24
palms are in advanced stages of disease requiring immediate replacement”™.

M As per the CPCRI study (1984-85), the proportion of root wilt affected palms has
been one of the highest in Kollam at 35.46 per cent. In Alleppey, it was 81.67 per cent,
Kottayam, 82.95 per cent and Ernakulam 44.97 per cent. In Mynagappilly Panchayat
(Kallada command area) in Kollam district, it has been reported that almost 67 per cent
of the coconut palms are affected by leaf rot disease, followed by palms affected by

bud rot (31 %) and root wilt (22 %).
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In the absence of any systematic programme for replanting, the holdings with
disease-prone unproductive palms will increase followed by a further decline

In coconut output in the state.

In a survey conducted in a village in the Kallada command area, it has
been found that of the 2.4 lakh coconut palms, about 56 per cent of the palms are

affected by leaf rot, followed by bud rot (26 per cent) and root wilt (18 per cent).

4) Even though nearly 50 per cent of the farmers apply fertilisers the percentage
- of farmers following the recommended level of fertiliser use was less than 10

per cent.

5) Average size of coconut holdings is as small as 0.25 ha. Out of the 2.5
million coconut holdings about 90 per cent of the holdings covering 60 per
cent of the area under the crop are in marginal holdings not capable of
supporting an average farm family. Given this, how a farmer could invest for

land development and supply of irrigation?

6) The absence of technological diffusion is also pointed out as an important
constraint in enhancing productivity of coconut. For instance, Narayana et al
(1989) point out that the problem of lower levels of productivity needs to be
explained as the absencs of technological diffusion confounded by lack of
irrigation, lower size of holdings, etc. Information on input use intensity Is

also interesting in the case of coconut. The plots receiving manure have

declined from 65.4 per cent in 1962-63 to 43 per cent in 1978. Expenses on
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manure or fertilisers are also do not show any positive trend. The major cost
component would be labour cost for plucking the palms. Irrigation has not
- been effective in augmenting the yield and the only effect was that irrigation
lengthened the age at which yield decline set in or prolonging the peak

bearing period.

Thus, the absence of timely; adequate and dependable irrigation”*
facilities has been identified as one of the major constraints for the adoption of
technologies developed by the research stations in the state. In the absence of
timely and adequate irrigation facilities, the agriculture sector in the state is
constrained by lower levels of intensity of input use as widely reported
elsewhere (Narayana, 1989; Geethakutty, 1993) as also brought out by the lack

of correspondence between input use and net irrigated area in the state (Figure

7.3).

25 The lack of irrigation for coconut can partly be explained by the policy followed by
the government regarding investment in irrigation. The bulk of the government
expenditure on irrigation, which came to about 16 per cent of the plan expenditure on
an average during the plan periods, has been on medium and major projects and most
of these projects were designed for irrigating low lying paddy lands (Narayana and

Nair, 1983).
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The figure shows that the growth in net irrigated area in the state has
been aimost stagnant and the growth in the use of major inputs like fertiliser and
plant protection (PP) chemicals has been far from satisfactory. Interestingly, the
use of hybrid seed varieties has been fluctuating since the mid 80s till 1990-91,
fotlowed by a rise thereafter. Though there was an increase in the use of seed,
the corresponding increase in the complementary inputs, viz., fertliser and PP

chemicals was not there.

Given the dynamics, problems and constraints as discussed above, it may
be concluded that reorienting the scope of irrigation projgcts in favour of crop
diversification, especially, coconut, needs further investment at the system level
to redesign the irrigation structures for facilitating irrigation of these crops, that
are grown in homesteads, much above the low lying paddy fields. This also calls

for huge investment at the farm level in terms of OFD to irrigate coconut
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according to the conventional basin irrigation method. As the existing coconut
palms are of the traditional variety, an important step is needed to initiate a
massive replanting programme for coconut with HYV planting, coupled with
R&D support. Crops like banana, arecanut, vegetable, tapioca, may also be

brought under irrigation with the redesign intended for coconut,

7.3.4 Financial constraints

The major financial constraints in the irrigation projects in Kerala have already
been discussed in detail in Chapter 4. These constraints mostly relate to
inefficient financial management by the Irrigation Department in the state, which
have resulted in gross under-utilisation of irrigation potential in irrigation
projects, time and cost overruns, thin spread of financial resources over an array

of irrigation schemes, etc.

The state government has already initiated several programmes to
improve water use efficiency in the old generation projects through the new
programme of revamping and consolidation. A serious problem in which Kallada
irrigation project, selected for the study is that the project has not been
commissioned fully even after 40 years. The Minor Conveyance System (MCS)
meant for efficient water distribution in the command area is almost detunct and
its replacement cost today would be more than the original cost of the irrigation
project. Given these operational constraints, the efficiency of the irrigation
system remains questionable. An amount of Rs. 907 lakhs is envisaged for

completing the essential works in the Kallada project to convey water to the

fields during the period 1999-2000.
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7.3.5 Constraints in water distribution and management

The issues in water distribution and management in irrigation commands in
Kerala are yet to receive adequate attention in the irrigation management
literature. A possible explanation for this could be the lack of farmer's interest in
irrigated farming per se. Furthermore, there are not many reports or complaints
on inequitable distribution of water and water- related conflicts across th‘e canal
c_ommands in the state. However, based on the findings of the present study,
some of the water management related constraints could be identified as: (i)
inadequate supply of water across the canal reaches; (ii) non-pricing of water
and the subsequent wasteful utilisation; (iii) lack of efficient co-ordination of
water management activities; and (iv) non-functioining of water users'

associations.

The question "why farmers do not participate in irrigation management at
the desired level’ needs a better understanding in Kerala’s context. This issue
has greater relevance in the present day context when the new concept of
Participatory Irrigation Management (PIM) is highlighted as an integral aspect of

institutional reforms in irrigation sector in India.

The PIM has been implemented in Kerala as part of the Commalld Area
Development Programme. A three-tier farmers’ associations at the outlet, canal
and project levels have been contemplated under the PIM programme. There is a
provision under section 17 of the Kerala Command Area Development Act, 1986
(Act 37 of 1986) for the formulation of Beneficiary Farmers’ Associations
(BFAs) for one or more pipe outlets. These have been registered under Societies
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Registration Act, 1860 in the erstwhile Malabar area or under the Travancore-
Cochin (Literacy, Scientific and Charitable) Societies Registration Act, 1955

(Joshi 2000).

However, in spite of the thrust given for the implementation of PIM in
irrigation projects, the BFAs were found to be ineffective in terms of distribution
and management of irrigation in Kerala. It has been reported that most of the
farmer associations formed in Kerala by the CADA were not functioning even in
its initial years (Jacob, 1990). Besides, seven WUAs formed as part of the
Operational Research Project (ORP) (1979-88) of the Centre for Water
Resources Development and Management (CWRDM) in the command area of
Kuttiadi irrigation project were active in the initial years. However, these
associations becme non-functional after the withdrawal of the ORP staff from
the area. Ananthakrishnan (1981) observes that beyond letting water into the
canals, branches and distributaries, or enforcing a turn system, no other
management activity worth mentioning is being done in the canal system in
Kerala. As a result, the field channels have become no man’s property.
Madhavachandran (1999) has found that in Malampuzha project, physical
location of the BFA did not have any impact on farmer participation. This was
because, the tail end BFA did not face water scarcity.

The above studies point to the ineffectiveness of the implementation of
BFAs in Kerala’s irrigation projects. Moreover, whatever organisations have

been formed, they remained to be associations of academic importance on paper.

For instance, in the Peechi irrigation project, as per the CAD report, there were
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465 WUAS as at the end of 1994-95. Of these associations, only 43 per cent were
reported to be functional on records. Most of these associations have been
formed during the period between 1985 and 1989 and there was no renewal of
the registrations. In the right bank canal system, about 26 per cent of the
associations have been found 1o be functioning. In the Kallada project, it was
envisaged to form about 2,500 WUAs by March 1992. The responsibility of
forming these WUAs was vested with 31 Agricultural Officers and three
Assistant Directors of Agriculture. A review of the progress in forming the

WUAs, revealed that only about 260 WUAs had been formed by February 1992.

An important aspect with respect to water distribution is that there are
wide differences in water requirements of different crops in irrigation
commands. The water distribution plan needs to be flexible so as to cater to the
water requirements of both dry as well as wet crops. For instance, the Kallada
irrigation project, which is dominated by dry crops, the water requirements are

different in different seasons.

Table 7.21: Monthly irrigation requirement in Kallada project (in Mm"’)

Month/ season Dry land Wet land Total % of maximum
demand
January 57.890 28.234 86.1240 72.32
February 60.980 33.150 94.130 79.05
March 72.740 46.340 119.080 100.00
April 30.650 15.387 46.037 38.66
. May 17.900 1.444 19.344 16.24
June 3.00 26.670 29.670 24.92
July n- 12.560 12.560 10.55
August 3.460 25.732 29.192 24.51
September 2.380 35.247 37.627 31.60
October 1.940 21.844 23.784 19.97
November 9.886 34.267 44.153 37.08
December 40.350 62.248 102.598 86.16
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The pattern of actual monthly requiremem26 of irrigation water in the
Kallada command area based on the Joint Report of the Project Planning and
Monitoring (PPM) cell and the Departments of Agriculture and Co-operation has

been given in Table 7.21,

It shows that the water requirement varies across crops and seasons. For
instance, the maximum water demand for dry crops is in the month of March,
Wiaereas, that for wet crops, it is in the month of December. In other words, it
implies that the opening of the canal for irrigating dry crops during the months
of January to March, may cause crop damage in the wet land, because of the
water logging problems caused by the canal seepage. It is important to note that
during the six months period from January till June (start of monsoon) the water
requirement is the highest for the dry crops compared to rest of the months when

irrigation requirement is very high for wet crops, mainly paddy.

However, no canal operational plans are prepared in advance to supply
and regulate water according to the requirements in different seasons. Moreover,

as the existing MCS infrastructure is almost defunct, release of water for dry

crops is out of question.

2% The crop water requirements have been computed fortnightly for the projected
cropping pattern. For computing the field irrigation requirement of paddy percolation
rate of 6.5 mm / day, 7 mm / day and 10 mm / day have been taken for loam soil for
Kharif, Rabi and summer seasons respectively. The overall efficiency of 75 per cent
has been taken for arriving at the irrigation requirements at the canal head assuming 84
per cent conveyance efficiency (the entire distribution system being lined) and field
efﬁciency of 90 per cent. Since the system is lined and improved system of on-farm
conveyance of water distribution (through MCS) is effected and because of the
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The water requirement of the crops grown in Peechi project also indicates

the wide differences between months of the year as shown in table 7.22.

Table 7.22: Annual water requirements in Peechi project

Total
Month requirement Wet crops (%) Dry crops (%)
(Cu.m)
January 64.34 36.18 63.82
| February 354.08 87.66 12.34
March 440.96 88.37 11.63
April 337.71 84.17 15.83
May 62.57 0.00 100.00
September 8.27 100.00 0.00
October 181.68 96.31 3.69
November 163.38 96.65 3.35
December 177.22 06.03 3.97
Total 1820.21 85.04 14.96

The table shows that the demand for water is high for dry crops only
during the months of January and May. During the rest of the year, the water

demand from wet crops is in the range of 84 to 96 per cent.

Like elsewhere in the country, there is no incentive to use water
economically and no punishment for excessive and wasteful use. For, water
pricing is based only on area and crop basis. Farmers show hardly any interest in
efficient and economic use of water. The problems related to water distribution
and use are compounded by non-adoption of OFD at the field level due to the

wide range of constraints and problems reported in the foregoing.

In many of the irrigation projects coming under CADA, the field channels

are not constructed, or left incomplete. The cost estimates of OFD works, as

[ a————y P 3L ettt bl

undulating topography, 75 per cent efficiency is expected to be realised after a few

year of operation of the system in a scientific manner,
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reported by CADA officials, have to be necessarily conformed to the norms and
guidelines stipulated by the Government of India. Bul due to the special
conditions prevailing in Kerala, such as undulating topography. high cost of
construction on account of high cost of transportation of materials, high labour
charges, high density of population, etc., it is not possible to cover the targeted
area with the given investment.a]location. As a result, some ayacut of the
project will be left without OFD works, even after spending the full amount

allotted to a project as per norms for coverage of the entire ayacut of that project.

The discussion so far reveals that the awareness levels of farmers about
the need for and importance of OFD are fairly high. However, its progress at the
farm level is not up to the expected levels. The complexities and dynamics
related to the design of the projects, cropping pattern envisaged and realised,
construction of water distribution networks, crop diversification and the
consequent changes in water balance and so on are wide and varied. The
important institutional, socio-economic, technical and management related
constraints noticed in the development, distribution and management of land and
water resources in Kerala call for a judicious plan of action for the irrigation
sector. It is more so because of the changing scenario of agricultural
development in the state. The effectiveness of irrigation planning, however,
depends upon understanding of the ground realities associated with crop based
lz;nd use dynamics in irrigation projects and its implications in efficient
utilisation of water resources. A non-conventional approach to irrigation sector
development may prove to be a feasible proposition, taking into account the

agro-climatic as well as ecological variables, wherein irrigation projects are

situated.
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Chapict 8

Summary and conclusiens

The history of develapment of irrigation n: India may be breadis categonsed mto
three distinct, but continuous phases. namely. pre-colonial. coiomial and post-
colonial or post-indpendence. The traditionai systems butit by the rulers m the
pre-colonial period remained as important sources of rrriganon and o the
colonial period and continues to be so in the post-colonial period also. The
techno-centric irrigation projects designed and constructed during the colonial
period have tormed the bedrack of the editice of irrigation in the past-caloniai or
modern India. These phases are theretore. mutually  complementing  in
augmenting irrigation facilittes in the country over vears. [hev are distinet in
terms of technology used. scope. coverage und the economic ratonaic While the
rulers in the pre-colonial period perceived providing irrigation facilities as a part
of their duty for a nominal payment by the users. the coloniai rulers were
particular about the returns on investment in irrigation. They did not encourage
irrigation projects if the revenue returns were not adequate to meet the cost of

construction and operation.

Irrigation development in the post-indpendence period opened new vistas
of big storage dams. Now, India has 4291 large dams (as defined by 1COLD)
including 695 under construction. The public investment on irmigation has
increased encrmously. By 1996-97_ India has spent Ry 920 billion cat histonical
prices) on irrigation. More than 60 per cent of this investment hus been on major

and medium irricaton projects. Given this massive mmvesiment and number of



dams in the post-independence period. the production ot food grains had
increased from 31 million tonnes in 1950-51 to 208 miltion tonnes in 2000.

Almost 60 per cent of the total food grains production comes irngated farming.

The benefits from irrigation arc. however. said to be not up to the
expected levels and in the desired direction. For example. the productivity of
crops has been well below the desirable levels. the irrigation potential created
has not been utilised fully. environmental problems. like waterlopging. salinity
and alkalinity have been increasing. income inequalitics arising out of
inequitable distribution water have been on the increase. besides a number of
water related hitigations and problems in rural areas. Because ot the increasing
externalities of irrigation. parucularly. trom major and medium irneation. the
very developmental thrust on irnigation in the successive plan perieds s being

subjected to questionable validity.

A wide range of social. economic. technical. organisational and
managerial factors have been identificd as responsible for the alleged
inefficiency of irrigation systems. Improper or lack ot On-Farm Development.
among others, was found to be a major tactor affecting adversely the efficient
and productive use of water at the farm level. Though OFD was one ot the major
objectives of CADA. it has not been implemented successfully. This study.
therefore, aims at examining the status. progress and problems of OFD in the
irrigation projects of Kerala and its impact on costs and returns of irrigated

tarming.
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The empirical studies on the economics of DFD have by and large
followed a conventional analvtical approach underiined by the neo-classical
perspective, confining mostly to the analysis of the costs and returns of OFD
implememation and the resultant water use efficiency at the system level. While
explaining the conventional cost economics of OFD. the researchers tend 1o
ignore various non-economic factors as well as the technical. institutional,
financial and other constraints in the process of adoption of OFD. More
importantly, there are growing evidences suggesting that the institutional issues
alone could better explain the sub-optimal performance of irrigation systems.
These institutional issues and various other operational constraints interact
simultaneously both at the syvstem level as well as at the tfarm level. Moreover,
the contradictions in the interests of the stakeholders also need to be addressed.
The tarmers who are the major stakeholders of irrigation projects, are diverse in
terms of resource endowments and attitudes. It may, therefore be. not easy to
ensure rational behaviour among them to use water economically and
productively for a given cropping system. Rationality being farmer/ farm as well
as region specific. mere provision of irrigation infrastructure may not by itself
induce farmers to observe rationality while moving from the existing plane of
resource allocation (which he considers optimal) to a higher plane of resource
allocation, under the given resource endowment. socio-economic and

institutional constraints.

The application of the above logic of rationality to irrigation induced
agricultural development. may lead to the emergence of two possible scenarios.
One is that the farmer continues to operate in a sub-optimal condition of resource
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allocation in the absence of complementury inputs. mainiy, irrigation  In this
context, institutional intervention to provide irrigation would raise the tarming
system to an optimal frontier. followed by the adoption of a water mtensive
cropping patiern. In this case. the externalitics of rrigation tend to be positine
and significant. Another possibility is that the farming system would have
already attained the higher plane of optimality (rational also). in terms of higher
returns and lower risks even in the absence of any external tnstitutional
intervention made possibie through irrigation. In such a scenario. the institutional
intervention through irrigation development would not have any inducement
effect on the stakeholders. The irrigation planners seem to be rational” w taking
‘farmers rationality” for granted while designing the irrigation projects. In sharp
contrast. the empirical reality is that there 1s a contlict of interests between the

two rationalities.

It may be noted that of the two possibilities. while the first one 1s the
theoretical possibility of the impact of irrigation induced agricultural
development. the latter is the empirical reality encountered in some regions.
especially, Kerala. It is in this backdrop that the study was undertaken to
examine the farm-specific and region-specitic factors influencing the adoption of

OFD in the canal commands of major irrigation projects in the state.

The agricultural development experience of Kerala is distinct reflecting
the contradiction between the two rationalitics as explained above. On the one
hand. the irrigation planners’ rationality resulted in imtating an array o

irrigation projects in the state without a realistic perception of the ground leve:

realities. On the other. the paradigm shift in cropping pattern n favour of
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perennial cash crops is an outward expression of the peasant rationality. i+ may
“be argued that this decision process induced the farmer to move on to a higher
plane of rationality. characterised by efficient allocation of the scarce resources
from a sub-optimal plane of inefficient and loss making crop production systems.
As a result, there was no one to one correspondence between irrigation and
agricultural development, which has also. widely reflected in farm level
secondary investments in OFD. The principles and norms stipulated at the
ngtional level for the implementation of OFD were not suitable 10 a micro
production environment in Kerala, where small/ marginal and sub-marginal

holdings dominate the farming sector.

The paradigm of agricultural development in the state has been a major
source of debate in the academic and policy circles. because of the agricultural
stagnation experienced by the state since the mid 70s. The studies explain the
price and non-price factors responsible for the stagnant performance of the
agriculture sector in the state and identified a host of factors. such as: a) crop
shift in favour of commercial crops on account of lack of profitability and high
cost of production of food crops, b) perceptible decline in the size ot operational
holdings: ¢) institutional constraints in the development of land and water
resources; d) changed agrarian relations; e) shortage of labour compounded with

high wage rates, etc.

The present study on the Economics of On-Farm Development (OFD) in
major irrigation projects of Kerala tries to examine the inter-relationship between
the supply and demand factors determining water distribution and tts effect on

land development and water management practices at the farm level in the

328



irrigation commands. The study was framed in such a way as te cover the entire
irrigation sector in Kerala. commanded by major irrigation projects. Since there
are no studies which have comprehensively covered all the issues related to

irrigation and agriculture development in the state, a modest attempt has been

made to examine its complex nature in this study.

The basic objectives of the study were to: (i) analyse the trends in
investment in irrigation infrastructure development in Kerala and its impact on
agricultural development: (ii) to critically examine the institutional and
organisational strategies in the irrigation commands to accomplish scientific On-
farm Development and water management practices: (iii) to assess the impact of
OFD on yield and income of furmers in the irrigation commands: (iv) to examine
the factors determining adoption or non-adoption ot OFD in irtigation projects:
and (v) to bring out the institutional and operational level constraints in the

development. distribution and management of water resources for irrigation.

The limited availability of reliable secondary sources of information
pertaining to the irrigation projects at the state level. was the main constraint for
analysing the problems at the macro level. For the micro level indepth study. two
irrigation projects, viz.. Kallada and Peechi. situated in the Kollam and Thrissur

districts respectively have been selected.

A sample of 200 farmers from the Kallada irrigation project and 115
farmers from the Peechi Irrigation project have been selected for the study based
on random sampling. The two irrigation projects represent diverse socio-

economic as well as agro-climatic setting. including topography. Also. they are
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different in terms of the status of the work as well as the designed cropping
pattern. While Peechi project is a completed scheme. Kallada is an on-going
project with an unproductive lag of more than three decades. The projects are
also different in terms of technical design. For instance. while the Peechi
irrigation project is a conventional paddy oriented irrigation system. the Kallada
project is the only project in the country technically designed for irrigating tree
crops and the project 1s other wise known as the Kallada Irrigation and Tree Crop
Development Project (KI & TCDP). Water distribution systems are also
different. While in Peechi. it is through open canal system (OCS). in Kallada., it
1s a combination of underground pipeline system {called the Minor Conveyance

System (MCS)] and open canal system.

The reference vear of the study was 1997-98 agriculture year and the data
collection has been done during December 1998 to April 1999. The information
gathered was pertaining to previous crop seasons. viz., autumn. winter and
summer crops of paddy. The qualitative information on socio-economic and
institutional constraints have been gathered through informal meetings with

farmers and enlightened persons and local leaders.

The study is organised into eight chapters. An overview of the history of
irrigation developmem in India and Kerala are attempted in chapter one,
followed by a comprehensive review of studies on various aspects of irrigation
development in India. especially the studies pertaining to economics of OFD in
Chapter two. Chapter three contains the research design. Chapter four provides a
brief outline of the study arca and sample holdings. Chapter five attempts a

comprehensive analysis of irrigation and agricultural development in Kerala. The
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comparative cost economics of OFD is attempted in chapter six. The major
determinants and constraints in the adoption of OFD at the farm level are

discussed in detail in chapter seven. followed by conclusion in chapter eight.

An analysis of ihe status. problems and prospects or irrigation
development in the state brings out several contrasting insights. Irrigation has
been one of the major priority areas of development in the post-independence
period. Irrigation in the state was mostly confined to construction of large dams
across the rivers mainly for the cultivation of paddy, the staple food crop of the
state, unlike other southern states where majority of the projects are designed
only for protective irngation where semi-dry crops have 1o be cultivated.
Accordingly. more than 60 per cent of the plan outlays have been earmarked for
construction ot large-scale canal based irrigation systems during most of the plan
periods. The cumulative investment for irrigation development till the end of
1998-99 was Rs. 2510 crores, out of which Rs. 1736 crores (about 70%) for

major and medium irrigation projects.

There are 29 major and medium irrigation projects, besides numerous
minor irrigation works, including ground water and lift irrigation schemes. Of the
29 major/ medium irrigation schemes. 14 are completed and 15 schemes are
under various stages of construction or completion. While the completed
schemes have created an irrigation potential of 181363 ha., the partially
commissioned and on-going irrigation projects are expected to generate a
potential of 265370 ha. on completion. Thus the total irrigation potential
expected to be generated through the major/ medium irrigation projects in the

state would be a little under haif a million ha.

331



Regional imbalances in irrigation development are very conspicuous. For
example. 10 out of 14 (72 %) completed irrigation projects are located in
Palakkad and Thrissur districts. The skewed distribution of irrigation projects
needs to be explained in terms of the specific objective for which the irrigation
schemes have been designed in the state. Since the objective of major and
medium projects is to provide irrigation for paddy. the projects might have been

concentrated where agro-climatic conditions are more conducive for paddy

cultivation.

In spite of the considerable investment in the development of major/
medium irrigation systems. the potential created and utilised is neither
commensurate with the scale of investment made nor 1n terms of area expansion
as targeted under various plans. The area brought under irrigation upto 1998-99
including minor irrigation has been 4.45 lakh ha. (net) and 7.25 lakh ha. (gross).
The overall scenario of performance of irrigation sector, particularly major and
medium irrigation projects in the state indicate grave mismatch between

expectation and actual realisation.

The performance of major and medium irrigation sector measured in
terms of utilisation of potential created has been 79 per cent in the case of
completed schemes and only less than 22 per cent in respect of on-going
irrigation schemes, with an overall rate of utilisation of less than 47 per cent. On
the other. the problems such as cost and time over runs, caused by enormous
delays in completion. have been assuming alarming proportions. While the cost
escalation in nominal terms has been 611 per cent in the case of completed

irrigation schemes, it was 1633 per cent in the case of ongoing schemes. The
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time lag involved in completion of the schemes was 19 years on an averagc in the
case of completed schemes. However. the magnitude of unproductive lag appears
to be enormous in the on-going schemes and is almost double that of the
completed schemes. with an average lag of 23.6 years. Mention may be made of
the Kallada and Kanjirapuzha schemes that have already completed 38 years
without any substantial benefit to spcak of. The cost per hectare of irrigation
potential created under completed schemes was Rs. 1.39 lakhs on an average.
Whereas, in the case of ongoing schemes, it was more than rupees one lakh in 9
of the 15 schemes. It is important to note that this expenditure has remained as

sunk capital in the absence of any commensurate addition to irrigated area.

The physical and financial pertormance of the completed and vngoing
irrigation  projects points to the phenomenon of pross under-utilisation of
potential to the extent of 35 to 45 per cent in the case ot most of the completed
projects and almost 78 per cent in the case of ongoing schemes. Surprisingly. in
11 out of 15 projects, no potential was created yet, in spite of massive flow of

investment over the last two decades and more.

An analysis of the trends in the financial expenditure and physical
achicvement in respect of the on-going irrigation projects for the period 1970-71
to 1999-2000 shows that during 1979-80, major chunk of the total investment
earmarked for ongoing irrigation projects has gone only for four projects, viz.,
Kuttiadi (23 to 32 %). followed by Periyar Valley (18-27 %), Pamba (18-21 %)
and Pazhassi project (11-18 %). From 1980-81 onwards. the trend has, however,
changed in favour of Kallada. Periyar Valley and Muvattupuzha valley projects.

The percentage share of Kallada in the total investment has increased from 21
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per cent in 1980-81 to 42 per vent in 1998-99_ followed by further jump to 70 per

cent in 1999-2000. This has resulted in thin spread of financial resources among

the remaining projects.

The trends in physical achievement show that irrigated area expansion has
taken place only in four projects. viz.. Periyar Valley. Pamba. Kallada and
Kuttiadi. There was no potential created in five irrigation projects. viz.
Muvattupuzha vallev. Idamalayar. Karapuzha, Meenachil River valley and

Chamravattom. inspite of considerable financial investment over the years,

As resealed by the land use staustics in Kerala, the net sown area of the
state has increased by about 32 per cent from 1 73 million ha. in 1952 10 2.27
milhon ha n 1997 while the growth in net irrigated area in the state was only
987 per cent over time The cropping intensity has increased from 118 per cent
to 131 per cent. which 1s above the national average However, the high cropping
Intensity 1n the state may not be a pure effect of irrigation. Because. most of the
projects represent low arrigation ratios as well as the specific land use pattern of
the state. charactenised by predominance of plantation crops with high density

planting.

Though the statistics on net arrigated area and intensity of cropping 1n
Kerala do not pernit drawing any meaningful and realistic conclusions about the
irrigation  impact. they  provide some indicattons about the sub-optimal
performance of the rmgation sub-sector in the state. In this respect. the
interpretation of the otficially published irrigation statisties of the state require

some amount of caution Overall trends suggest that while the net sown area in

334



the state has increased by about 46 per cent during the period 1952-1997. net
irrigated area increased only by less than 10 per cent. The proportion of net
irrigated area is almost stagnant at 15 per cent since the 1990s. In sharp contrast,
the source-wise irrigated area indicates wide variation between area under canals
and other sources, especially wells. While the proportion of area under canal
trrigation marked sharp decline from 46 per cent in 1952 to below 30 per cent in
1997, the area irrigated by wells has increased by 108 per cent during 1980-1997.
This essentially brings out the growing mismatch between capital investment for

canal construction activities and the corresponding area expansion in the state.

[t Is important to note that the projects were exclusively designed for
cultivation of paddy. But in reality. crop diversification has taken place on a
larger scale and the area under paddy declined over ume. There was also a
remarkable decline in area under crops. such as tapioca (cussava) and pulses over
the period 1960-61 to 1997-98. While the area under paddy and tapioca have
declined by almost by 50 per cent, that under pulses declined by about 66 per
cent. On the other hand. the area under rubber has increased by 243 per cent,
followed by arecanut, 202 per cent. banana 82 per cent. pepper 81 per cent and
coconut (77 %). While the area under other crops such as ginger and tea were
almost stagnating. it was fluctuating in the case of cashew and coffee. It 1s
noteworthy that area under food crops cashew and coffee was highly fluctuating.
Subsequently, while the share of arca under food crops declined from 49 per cent
in 1975 1o 25 per cent in 1998 and that of non-food/ commercial crops increased

from 51 per cent to 75 per cent during the same pertod.
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The conversion of paddy fields for agricultural and non-agricultural uses
has been widely debated in the state. An important finding is that paddy i1s
replaced by coconut in some of the districts in the state. The conversion of paddy
lands 1nto coconut gardens is a gradual process. wherein two indigenous means
are involved. The conversion and use of paddy fields for purposes other than
crop cultivation has greater implications in so far as the use of irrigation water is
concerned. One of the important reasons for paddy land conversion is the decline
in per-capita availability of arable land even in irrigation projects. The ayacut
converted (mainly paddy area) for non-agricultural uses constitute about 15 per
cent in the completed irrigation projects. The proportion of ayacut area converted
for non-agricultural uses across the command areas ranged between 11 per cent
in the Neyvar project to 24.73 per cent in the Karapuzha scheme. A sample
survey conducted in eight completed irrigation projects in the state has revealed
that 19 per cent of the farmers have converted their paddy fields permanently.
The proportion of area converted was the highest in the Peechi irrigation project
as 56 per cent of the farmers reported to have converted their paddy fields and
the area converted was 44 per cent. In the Chalakudy scheme. 43 per cent of the

farmers have converted and the paddy area converted was 39 per cent.

In the light of this emerging scenario, it has to be tested, may be on an
experimental basis, whether rehabilitation of the physical infrastructure for water
distribution followed by assured supply of water will influence the farmers
decision on crop diversification, thereby arresting the conversion ot paddy areas,
It appears that even such experiments have very little impact on the process, in

view of the comparative profitability as well as the less labour intensity in the
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cultivation of commercial crops. This is evidenced by the considerable decline of
almost 20 per cent in the area under second crop {Mundakan) of paddy in seven
taluks commanded by major irrigation projects during 1974-75 to 1986-87.
Among the taluks. the highest decline reported was in Neyyattinkara taluk
commanded by the Neyyar irrigation project (46%). followed by Peech: in
Thrissur (36 %). and Malampuzha project in Chittur (23 %). The major reasons
attributed for the conversion of paddy fields are: a) lack of profitability, b} non-
availability of labour and high wage rates; c) non-availability and scarcity of
water: d) water logging in the paddy fields: e) lack of interest among the younger

generatons; and f) the declining operational size of paddy fields.

The land utilisation pattern as reported by the CADA in the ayacuts of the
completed irrigation projects need further examination to arrive at realistic
estimates of the current status. The CAD statistics has to be interpreted with
caution. It 1s reported that 70 per cent of the ayacut of the completed irrigation
projects are under paddy. followed by coconut (47 %). But the ground realities
are different. For example, the paddy area reported as irrigated included the gross
area cultivated during the first. second and third crop seasons thus giving an
impression that the decline is paddy area is not much. While irrigation is required
mostly for the second and third crops of paddy, the first crop is also erroneously
taken as canal irrigated. Thus, the gross area anticipated to be irrigated by the

irrigation projects is taken as actual irrigated area.

Further. it is reported that the area under coconut and banana has
increased in the completed, which may not be true in view of the constraints in

technical design of the projects. which do not allow irrigation of other crops. To
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elaborate this argument further. it may be noted that the method of field to field
irrigation is the existing practice of imgation followed in case of paddy and
water courses have not been connected to individual plots. Field to field
irrgation is not possible for garden land crops. such as coconut, since upper plois
will be completely inundated. The irrigation of these crops requires substantial
investment for redesigning of the watercourses and corresponding farm level

investments by the farmers. However, the local field level dynamics need further

scrutiny.

The trends in the share of the important crops in the gross irrigated area,
however, lends support to the argument that irrigated paddy fields have been
gradually converted into coconut, arecanut and banana to some extent on account
of the irngaton facilities available. It is no doubt that the farmers are guided
more by comparative protitability ot alternate crops than the assured supply of
water per se. The protitability ratios of those crops are much higher than paddy.
For instance. the estimates based on productivity and prices of important crops
during 1997 show that the gross income realised from paddy per ha. 1s equivalent
to only 13 per cent of the income from arecanut, 10 per cent of banana. 22 per
cent of tapioca. 44 per cent of coconut. 21 per cent of rubber and 8 per cent of
horticulture crops. In spite of the average productivity of paddy increasing in the
command areas, the relative profitability is less. But the reported increase in
average productivity may be explained in terms of marginal land going out of
cultivation and not the productivity increase per sc. In the given scenario,

cultivation of the otherwise limited paddy in the state could be sustained only
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through the effective implementation of consolidation of landholdings, group

farm management and assured supply of water during summer.

The problems of under-utilisation of irrigation potential as well as time
and cost over runs are some of the important issues relating to irrigation
development in any region, including Kerala. Some of the important region-
specific factors adversely affecting the irrigation performance in Kerala may be
explained in terms of physical features, socio-economic factors as well as the
political interests. The physical features include the undulating terrain of the
irrigation commands. and high rainfall intensity causing damages to the irrigation
structures. These two factors have crippling effect on the cost of irrigation
development. The socio-economice tactors leading o cost escalation and time
over runs include: (a) substantial decline 1in area under paddy in the irngation
commands. (b) perceptible change in cropping pattern in tavour of rainfed and
perennial cash crops, (¢) nise in costs of land. labour and material involved in the
construction of canal systems, (d) disproportionate rise in establishment
expenditure in irrigation schemes, (e) change in design/ alignment of canal
systems, and () land acquisition for aligning canals and the earthwork involved.
The political rationale behind the development of irrigation systems in the post-
independence era was to ensure balanced regional development. The rent seeking
behaviour of irrigation bureaucracy, lack of professional approach in appropriate
and realistic planning has resulted in huge unproductive expenditure in favour of
claims of contractors and other agencies involved. Unprofessionalism and lack of
accountability is reflected in the avoidable e¢xpenditure incurred on: (a) extra
expenditure duc to delay in communicating acceptance of tenders; (b) extra
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expenditure due to change of specifications defective estimation: (¢} non-
recovery of advances, cost of materials from contractors; (d) extra expenditure
due to departmental delays; (e) defective formation of canal systems: (vi) change

in scope of the scheme in the course of execution: and (f) irregular additional

payment for earthwork excavation.

The rise in factor costs, namely, land, labour and materials also
contributed to cost escalation of irrigation projects. Since the opportunity cost of
land is high in Kerala due to the high density of population as well as agricultural
and non-agricultural demand, land has become an important asset rather than
input in the agricultural production process. This resulted in high transaction cost
of land even in the command areas. The rise in labour costs as well as material
costs have been substantial in nominal terms. While wages increased almost 2 to
3 times across categories during the period between 1960 and 1999, the maternial
costs also have increased. Maximum rise in costs of materials has been noticed in
tﬁe prices of sand (11199 %), bricks (7900 %) and cement (2245 %) during the

entire period.

Another important source of cost escalation has been the abnormal rise in
revenue (establishment) expenditure. According to the norms fixed by CWC 1n
September 1990, the establishment expenditure in irrigation projects should not
to exceed 15 per cent of the capital expenditure including expenditure on
investigation. But, it was found that establishment expenditure has been more
than the stipulated norm of 15 per cent in the case of eight irrigation schemes. It
ranges from as high as 78 per cent in Meenachil project to 57 per cent in

Chamravattom. Among the projects, the escalation in revenue expenditure has
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been the highest in Kallada project at 5666 per cent against escalation in capital
expenditure, te., 3148 per cent. In the case of Pamba irrigation project. the
escalation in revenue expenditure has been 4171 per cent compared to 1432 per
cent escalation in capital expenditure. Only in the case of Kakkadavu irrigation
project that the capital expenditure exceeded revenue expenditure by morc than

three times. Thus, the disproportionate increase in revenue expenditure might

have affected the actual development of irrigation potential.

The negative externalities in terms of adverse effects on soli like
WAterlogging, salinity and alkalinity have been widely reported in some of the
irrigation projects. A realistic estimate ot the environmental problems are yet to
be made. These problems not only make the land unfit for cultivation but also
entall huge cost of reclamation. For instance, in the Kuttiadi command area,
about 64 per cent of the original ayacut of 14568.70 ha. has been degraded and
became less productive. Timely measures to reclaim could have saved about 41
per cent of the command area which has been degraded. The waterlogged area
unfit for irrigation has been 19.46 per cent, followed by area left unirrigated due

to lack of field channels (2.6 %) and uneconomic holdings (1.16%).

Sedimentation problems have also been found in some of the reservoirs.
For instance, the original capacity of the Malampuzha reservoir was 228.40
million cu.m, according to the project report, which, lateron, has declined to
220.15 million cu.m as a result of sedimentation. In Peechi, average annual
sedimentation rate has been 0.91 per cent, higher than that of the sedimentation

rate of 0.25 per cent found in Malampuzha project.
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The overall performance of irrigation and agriculture development in
Kerala took many twists and turns in successive plan periods. Reasons for it are
wide and varied, covering technical, managerial, social, political and

bureaucratic, besides agro-economic and environmental issues.

The implementation of OFD works under the Command Area
Development (CAD) programme in the completed irrigation projects has been
slow and unscientific, if viewed from the CAD perspectives. The CADA was
responsible for taking up soil and topographical surveys, construction of field
channels and drains with related structures. introduction of warabandi,
organisation of beneficiary farmers’ associattons (BFAs), adaptive trials and

large scale demonstration (LSD) of agricutlural practices.

But in reality. implementation of OFD in the irrigation projects in the
state shows that none of the schemes could achieve physical and financial
targets. Even the most important items of OFD. viz., field channels and drains
have not been completed as envisaged. The achievement in the construction of
field channels in smaller plots (below 5 ha.) has been very disappointing both in
financial and physical terms. The shortfall was attributed by CADA to smallness
of holdings, as small farmers were reluctant to part with land free of cost for
cénstruction of field channels and drains. It was mainly due to the unwillingness
of the farmers to construct field channels and drains as the expenses required
would be more than the nominal loan of Rs. 200 per ha. offered by the CADA for

land development.
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It was noticed that among the various CAD programmes, major thrust was
on the construction of field channels and drains and implementation of
Warabandi. which together accounted for almost 68 per cent of the total
expenditure on OFD. Soil conservation. including land levelling and shaping was
carried out in only 43 per cent of the targeted area. The slow pace was attributed
to' the delay in identifying areas for land levelling and shaping. because of

inadequate staff in the soil conservation wing.

Farmers® training programmes. meant for capacity building among
farmers to take on to irrigated farming have been conducted cost effectively. The
ratio of training programmes to CCA varies from 1:12.8 in Cheerakuzhi project
to 1:59.1 in Walayar project. The efticiency in terms of coverage of training
programmes seems to be high in relatively smaller projects in terms of CCA.
This was perhaps done with a view to improve the efficiency of projects with less
CCA., where local dynamics and complications involving land use and water
distribution and management may be relatively less. The number of Bencficiary
Farmers Associations (BFAs) has, however, drastically declined from 479 to
only 87. Subsidy to small and marginal farmers also has been declining over
time. which may be to the lack of interest among this group to undertake farming

operations with the subsidy, or, the faillure of CADA in disbursing the same.

The impact of CAD programmes on the crop productivity and output (in
value terms) has been found to be quite encouraging. There has been a seven-fold
increase in output (at current prices) after the implementation of CAD
programmes, which enabled better and efficient use of water on the farm.

However, these results need to be interpreted with caution. Because, the
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difference is attributed exclusively to CAD programme implementation, which,
- in reality may not be correct. The impact of other yield-enhancing inputs such as
fertilisers, pesticides, etc. used by the farmers is not brought out. Its impact
across the crops has not been uniform as revealed by the contribution made by

individual crops to the total earnings from farming.

The productivity of paddy in the Peechi command area has been found to
be higher than the average productivity in the district in the initial vears.
However, difference has become marginal over time and in some years it as been
even less than the district average during Kharif and Rabi seasons. But the yield
of summer paddy is invariably lower in the command area than that of the
district. This is a paradoxical situation. Because, the vields of summer paddy are
generally expected to be higher than in other seasons. because of better sunshine
and other favourable climatic conditions. Moreover. in spite of the supply of
water from the irrigation project, the productivity of paddy is lesser than the
district average. This shows that mere provision of water may not by itself
p'r-omote higher productivity unless the supply is timely and adequate. The
coefficient of variation (CV) in productivity has been higher in the command
area than at the district level. For instance, the CV in the productivity of Kharif
paddy is 10.9 per cent as against 8.6 per cent in the district. Same is the case with
Rabi and summer paddy. The variation in productivity in the ayacut was higher
at 22 per cent compared to Kharif (10.9 %) and Rabi (18.7 %) seasons. The
designed discharge of water seems to be not adequate to meet fully the crop-

water requirements, where lands are not levelled and developed scientifically.
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The institutional paradigm evolved under CADA has not been effective
eqough to reduce the gap between irrigation potential created and utilised
through the scientific adoption of OFD works in the irrigation commands. A
wide range of technical and operational problems and constraints have resulted in
unsatisfactory irrigation management. particularly, the delivery and equitable
distribution of water at the farm level. Some of the important reasons leading to
poor performance of CADA are: lack of resources, including timely availability
of credit and technical support required for OFD works, lack of people’s
participation in the programme. etc. Since the availability of timely and adequate
supply was a casualty in almost all irrigation projects, farmers have been
réluctanl to mnvest in OFD works, some of which are cost-intensive. Lack of
proper coordination between various line departments has been yet another
problem. The progress in terms of land improvements and development of
drainage facilities have been meagre and so has been the effort and research
involving and propagating cropping patterns and agricultural practices for
optimum use of water under the conditions prevailing in each irrigation
command. In spite of the laudable objectives with which CADA was launched, in
practice, the scope of the programme proved to be much narrower than
envisaged, focusing largely on the construction of field channels, introduction of
“Warabandi” and land levelling. The subsidy programme meant for OFD has
been skewed more in favour of medium and large farmers and small and
marginal farmers have been totally neglected in the process. The OFD works

undertaken under the CAD have, therefore. not been effective in reducing the
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conveyance loss of water, improving distributional cfficiency with equity in

- almost all the projects.

The prioritisation and implementation of programmes have also been
influenced by political and local dynamics. According to the government
guidelines and orders, only completed projects should be brought under CAD
programmes. But three partially commissioned projects, viz., Pamba, Periyar
Valley and Kuttiadi were included under the programme since 1992-93 and an
amount of about Rs. 26 crores was spent. Obviously, the targeted works in other
projects cannot get adequate funds and therefore, their implementation gets
delayed adding further to the alieged inefficiency in irrigation management. The
ad-hoc and unscientific way of implementing the OFD works. without preparing
systematic project reports and operational plans have led to increase In
transaction costs involved in the programmes. Furthermore, it has also led to
lesser productivity than what was expected. For instance, the mean yield of
summer irrigated paddy from demonstration plots in four projects, viz., Walayar,
Malampuzha, Peechi and Vazhani, was lesser than those from the normal plots.
Such results tend to demotivate farmers from undertaking scientific OFD and
application of optimum doses of yield-enhancing inputs like fertilisers and
pesticides. It will have a negative impact on modern farm technology adoption by

th_e farmers.

Water Users’ Associations (WUAs) are to be given subsidy to meet
managerial and other operational costs in the formative years. But, 1t 1s
unfortunate that only 34 per cent of the associations formed as of 1997 had

received management subsidy. Further, the amount allocated by the government
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of India to be released to the farmers to take up OFD works was not even
disbursed to the farmers. The state government. therefore, had to bear the debt
servicing charges. Same was the case with subsidy to be given to small and
marginal farmers for dipging wells and installing pumpsets to encourage
conjunctive use of canal and ground water. Only 22 per cent of the money
earmarked for the purpose was disbursed. If this programme was properly
irpplemented, farmers would have resorted 10 conjunctive use of water, which
would have helped reducing adverse effects like waterlogging and salinity. For,

wells in canal command areas work as vertical drains to arrest rise in water table.

The construction of field channels, an important aspect of OFD has been
far behind the expected levels in smaller blocks of 5 ha. and less. Farmers from
the smaller blocks have been given loans for constructing field channels. The
loan amount is only nominal (ie.. Rs. 200 per ha.), which is inadequate. Since
farmers were unable to mobilise the additional funds required for the purpose,
they did not construct field channels. It had, therefore, adversely affected water
distribution, use and management, particularly in smaller plots. This calls for a
realistic estimation of expenditure taking the location-specific conditions like

topography, slope and type of soils, for carrying out OFD works,

Most neglected aspect of OFD is the drainage. Depending upon the type
of the soil and oiher topographic conditions, the nature, type and extent of
drainage works will be decided. This calls for systematic and scientific survey to
estimate the drainage works. But, it is unfortunate that in all the 14 projects
cbmpleted, as of March 1998, it was not carried out. With the result, only 8 per

cent of the targeted area identified for drainage. was completed by 1997. The
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loan component of Rs. 500 per ha. to construct drainage channels was very
m-eager and does not match with actual requirement of Rs. 2500 to 3000 as
reported by the farmers. For instance, the expenditure per ha. at the national level
was fixed at Rs. 2500, which was subsequently increased to Rs. 4000 and

currently to Rs. 6000. Based on the Kerala experiences, this norm does not hold

good because of topographical reasons.

Farmers™ perceptions about OFD are different from what CADA expects
them to do. The farmers. by and large. have understood OFD as merely levelling
the land by filling the gullies and other depressions on the field and providing
carthen channels before the release of water. The drastic decline in the size of
operational holdings and uncertainty in getting timely and adequate supply of
water has made farmers to avoid cost intensive methods necessary for scientific
OFD package as promoted by the CADA. The farmers resorted to undertake

OFD with minimum human labour, some times only with family labour.

An important positive externality of canal irrigation in general is its
contribution to groundwater recharge. Depending upon the intensity of
groundwater recharge and its reliability farmers have invested in dugwells for
irrigation purposes. A marked improvement in the groundwater levels in Peechi
command area has made the farmers to undertake OFD on a limited scale, even
though the cost has been high. The cost was particularly more where
groundwater replenishment has been more, because of the installation of pump
sets with higher capacity. However, the small and marginal farmers need special
attention in this respect. as many of them cannot afford to have an independent

pumpset of high capacity and even if some can afford, it would not be
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economically viable. This underscores the need for developing an institutional

mechanism to promote water markets in the command area.

[t was noticed that the returns on investment in the crops grown in head
and middle reaches of Peechi irrigation projects have been high when compared
to those in the tail end. A relatively more assured supply of water in the head and
middle reaches enable the farmers to apply more doses of yield-enhancing inputs.
The cost of material inputs per acre of banana has been as high as Rs. 4880 in the
head reaches as against Rs. 2717 and Rs. 1647, in the middle and tail reaches

respectively. Lack of for the tail enders obviously resulted in low input use.

The impact of OFD on yields and returns has been significant in the
Peechi project. It 1s noteworthy that the net additional earnings from crops grown
in the plots with OFD have been more than those without OFD works. Among
the crops. tapioca and banana are more profitable. For instance, the additional
output from the developed plots is 231 per cent more. In the case of banana, the
productivity in developed plots is higher by 1377 kg. per acre than the
undeveloped plots. The yield differentials are quite perceptible in case of all

other crops, though not as high as in the case of tapioca and banana.

Though rubber is a rainfed crop. its yield has been more in the developed
prlots. This has been facilitated by high moisture retention capacity due to
availability of water during summer, coupled with land development. The
improved soil moisture status obviously enabled more number of tapping days

during summer, resulting in higher output.
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The relative profitability has been examined by applying the returns to scale
concept as defined in the Cobb-Douglas production function. The costs of inputs
expressed in rupee terms included OFD expenditure, labour and material costs.
The analysis shows that the returns from coconut and banana cultivation have
been more compared to other crops. The lowest returns has been observed in the
case of paddy {0.697). which indicates decreasing returns to scale per unit of
iﬁvestmem. In the case of coconut, the returns to scale is almost one, indicating
constant returns. The crop combination, ie., coconut and banana give better
returns to scale (1.033) in comparison to coconut and arecanut (0.997). The
analysis of the comparative returns from different crops and crop combinations
signifyv that the returns to scale could be further increased if canal water supply is

adequate and assured.

The Kallada project was designed for paddy culuvation. Even so, almost
60 per cent of the command area is under dry crops. which require irrigation
during summer. Since the topography of the project area is undulating, the
underground pipe line system, called the Minor Conveyance System (MCS) was
proposed. inslead of open canal system. The MCS is laid out through the farmers

plots and the financial burden on them has been very marginal or some times nil.

The construction of canal network to feed the MCS was delayed for more
than a decade. This mismatch between the construction of canal network and the
on-farm water distribution system had made the investment in MCS infructuous
or unproductive sunk capital. Furthermore, the material used to lay the pipes and
associated structures have been completely spoiled and became useless. This has

resulted in several changes in land use pattern in the command area.
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The intensity and spread of groundwater recharge in the Kallada project
was very less unlike the Peechi project. This may be due to the lining of major
proportion of canal system. because of which percolation was obviously low.
Even so, a sizeable proportion of farmers has reported of having benefited by
groundwater. Almost all the farmers reporting groundwater recharge have

installed pump sets, but water availability has been less in the command area.

Farm level investment on OFD has been low. It was Rs. 1184 per acre in
the head reach plots, Rs. 1198 in the middle reaches and Rs. 1156 in the tail end.
Aéross the different size classes of holdings, the average expenditure incurred by
the farmers in the 2 to 4 acre size class was high. especially in the tail reaches at
Rs. 4260 as against Rs. 3879 tn the head reaches and Rs. 3854 in the middle
reaches. The proportion of farmers in that size class is, however, not high in ail
the three locations. Thus. the positive relationship between size class and OFD
expenditure as observed in the Peechi project is not found in Kallada project.
This may be due to topographical conditions in which Kallada project is located.
The uneven and highly undulating topography requires substantial farm level
investment for cutting the mounds, some times very deeply to level the plots and

bring 1t to an uniform slope.

[t is important to note that in spite of the critical importance of OFD for
effective and efficient ulilisation of water, its adoption on a limited scale, has not
been on scientific lines as envisaged by the CADA. For instance, in the Peechi
project, 17 per cent of the farmers surveyed reported that OFD is just removing
shrubs and bushes in the fields. More than one fourth understood 1t as an

integrated process, which includes removing shrubs and bushes, levelling the
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field, providing uniform and drainage channels. What is noteworthy is that 25 per
cent of the farmers are aware of the need for on-farm drainage. This 1s very
important to avoid adverse effects on soil. Furthermore. 26 per cent of the tail
end farmers felt the need for drainage. Because. they have been facing the
problem of seepage caused by the unlined canals. Therefore, on-farm drainage
has been a major concern among the farmers. The survey revealed that 97 per
cent of the farmers did not realise the importance of land survey before
undertaking levelling operations, to know the exact slope it requires and other

related aspects concerned with spacing and thickness of the bunds.

The major benefits expected from undertaking OFD as realised by the
farmers included uniform spread and application of water to the plants, avoiding
wastage of water in the convevance and thereby minimises the problem of
waterlogging and (1in) efficiency in water use in the fields. More than one fourth
of the sample farmers felt that all the benefits mentioned above could be realised
by undertaking OFD works. While 18 per cent of the farmers in the head reaches
consider that OFD enables to ensure efficiency in water use, it is 15 per cent in
the middle reaches and 20 per cent in the tail end. The tail enders seem to be
more conscious about the efficiency in water use for obvious reasons of scarcity.
The percentage of farmers finding OFD beneficial in more than one way is the
highest at 32 in the middle reaches, followed by 26 in the head and 25 in the tail

reaches.

In terms of scope and content. MCS in the Kallada project may be
considered as synonymous to OFD followed in the open canal system in the

Peechi project. MCS may be regarded as much more efficient than OFD in terms
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of allocation and application efficiency. According to the farmers, MCS is a
sound system enabling better utilisation of water. For instance, 18 per cent of the
farmers reveal that MCS is useful to reduce only conveyance losses of water.
Land saving as an important advantage has been highlighted by 22 per cent of the
farmers. In fact, in the absence of MCS, the land would have gone for
construction of open canals. About 25 per cent of the farmers think that MCS is
more economical than the open canal construction. The understanding of the land
saving dimension of the MCS by the tarmers is equally important where majority
of the holdings are small and marginal. The proportion of farmers reporting this
benefit is more in the middle reaches (25 %), compared to 22 per cent in the head
reaches and 21 per cent in the tail end. Thus, the MCS. in a way. 1s land-saving
and water-augmenting technology, as there will be no conveyance losses of

water.

Farmers in Kallada project felt that the MCS network provided for on-
farm water distribution do not warrant any investment for land development. For,
the tree crops are irrigated through flexible hose pipes and therefore, no land
levelling is required. Sixteen per cent of the farmers have indicated the reasons
such as lack of finance, lack of connecting field channels and existence of rubber
plantations as the reasons for not adopting OFD works, in spite of having MCS.
Twenty three per cent of the farmers did not go for OFD due to lack of field
channels, connecting their plots to the distributory or minor. This appears to be
st-range, because. unless field channels are provided to the plots. it would be

difficult for a farmer to use water from the distributory canal. Since the farmers
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have no easy accessibility to water. it is obvious that they have not taken up

OFD.

Another important factor contributing to the non-adoption of OFD in the
Kallada is the crop shift from paddy to rubber. Since rubber is a rainfed crop,
farmers do not feel the need for OFD. However, as observed earlier, the

productivity of rubber is relatively high in developed plots than in undeveloped

plots. though it is a rainfed crop.

Regarding the current status of functioning of MCS. 30 per cent of the
farmers from the head and 26 per cent from the middle reaches felt that MCS has
become defunct due to broken water distribution net works. Improper design of
the system. not conforming to the ground realities is another problem. For
example. the hydrants are fixed at lower layers of the plot and crops are grown in
upper layers. This is a major problem in the head reaches as reported by 29 per
cent of the farmers, followed by 26 per cent in the tail reach and 22 per cent in
the middle. Lack of adequate pressure in the flow of water is also reported as a
major problem across the three reaches. Timely repair or replacement of the
broken parts of the distribution systems is hardly attended to. This is partly due
to farmers indifference to bring it to the notice of the department, since they are

not using the system.

Thus, various problems ranging from technical to management have
contributed to the less efficient functioning of the MCS, though a limited
potential of the system is actually utilised. The technical sophistication, with

which MCS has been installed and practical difficulties to use it effectively

354



shows that filed realities have not been understood properly. Not fixing the
hydrants at appropriate levels and places clearly demonstrates the ignorance of
the engineers about the ground realities. Interestingly, local farmers were not
taken into confidence while laying the system. This brings out the outright
neglect of farmers’ participation in the design of water distribution network.
Though hoses are provided to farmers for taking water from the hydrant to the
upper layers, lack of pressure make water flow difficult and inadequate.
Interpersonal relations and local dynamics also play an important role in

operationalising the system more efficiently.

The role of the region-specific tactors in influencing the adoption of OFD
in both the irrigation commands has been examined using the multiple regression
analysis. The important explanatory variables used in the analysis included
extent of ground water recharged by the seepage in the Peechi canal, capacity of
the pump set, proportion of dry area that could be brought under irrigation,
occupational status of the farmer and the availability of family labour. The
analysis indicated that farm level adoption of OFD in the Peechi command has
been well explained by all the variables selected, except family labour, which
showed a negative coefficient. Thus, the farm level expenditure on OFD in the
Pecchi project is determined by the extent of groundwater replenishment caused
by the seepage in canals, capacity of the pumpset available for irrigating the plot
and the proportion of dry area that could be brought under irrigation. The
occupational status of the farmers has also been found to be important, which
implies that if farming is the main source of income of the farmer, he invariably

undertakes OFD in whatsoever limited scale possible. The functional form with
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the set of variables appears to be a good fit as evident from the 'R square’ values

as well other parameters estimated..

The analytical model used for explaining the various factors determining
adoption of OFD in the Kallada project identified factors such as: holding size,
proportion of paddy area converted, extent of rubber area, the extent of
groundwater recharging caused, age of the farmer, occupational  status,
effectiveness of MCS, availability of pumpset. etc. It is found that the variables
used in the analysis explain almost 73 per cent of the farm level adoption of OFD
by the farmers. Among the important factors identified, the area under rubber has
been found to be negatively influencing OFD. In other words, the negative
regression coefficient in respect of the variable. RUBSHARE implies that the
farmers having higher proportion of area under rubber do not undertake OFD
works, as they consider rubber as a rainfed crop. Age of the farmer was also
ihversely related to expenditure on OFD. implying that the farmers become less
interested in doing farming activities as they become old. The average age of the
sample farmers in the Kallada command was 53 years. The variables such as
extent of groundwater recharge, the availability of pumpset, the presence of
effective MCS network, the share of paddy area converted into wet crops as well
as the full time farming status of the farmer have been found to be positively
influencing the farm level adoption of OFD in the Kallada irrigation command as

revealed by the significantly positive regression coefficients.

The various problems and operational constraints in the process of
effective utilisation of land and water resources in Kerala have been broadly

explained in a framework of institutional, secic-economic, technological as well
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as water management related factors. These factors have posed serious problems
on the dynamics of land use and water management practices in irrigation

commands in the context of the interface between wngation and agricultural

development in the state.

The major institutional constraints hindering the process of better
utilisation of irrigation water in the canal commands are (i) the declining size of
operational holdings, leading to the failure of institutional intervention for
promoting paddy cultivation, (ii) labour related problems, (iii) un-remunerative
prices for paddy coupled with rising wage rates. and (v) large scale conversion of

paddy lands for other crops and also for non-agricultural purposes.

The Group Farming (GF) has been an important institutional intervention
by the government n Kerala for augmenung paddy cultivation through
consolidation of holdings and ensure viability of paddy. [t has also been intended
to arrest the process of further conversion. However, the programme was only a
temporary success, as it could neither arrest the process of area conversion nor

ensure INcrease in returns to rice growers.

An important reason why the cost of paddy cultivation could not he
reduced under the group farming is the labour intensity coupled with high wage
rate. The wage cost has increased substantially owing to the multiplication of
tasks caused by fragmentation of operational holdings and also operation-linked
wage rate. On the other hand. prices of paddy have never been attractive. The
increase in wages at current prices has been very high in relation to prices of

paddy during the last one and half decade and this adversely affected the net
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barter terms of trade as the wages equivalent quantity of paddy has substantially

increased from 6.25 kg. in 1983 10 17.93 kg. in 1998. While the price of paddy
registered only three- fold increasc. the wages increased by about 8-9 fold. If
wage payment were o be made in kind as widely practiced in the good old days,
it is interesting to note that the wage equivalent quantity of paddy required to
engage one male labourer was 6.25 kg. in 1983, which has increased almost three
times to 17.93 kg, in 1998. In the case of female labourer, there was three times

increase from 4.34 kg. 10 11.39 kg. during the peniod under reference.

This brings out very interesting dynamics of the process of cost-
ineffective paddy cultivation tn the state. An analysis of the trends in output
prices and factor prices (male and female agricultural wages) using the semi-
logarithmic function has indicated that the wage increase has been higher than
that of nise in output prices. When the price of paddy increased by about 8 per
cent, the male wage rates increased by 11.83 per cent and female wages by
almost 13 per cent. Thus, the rise in factor prices has increased by almost two
times than the product prices in the case of paddy. In view of this, the purchasing

power of paddy has drastically declined in the respect of all the crops.

The important socio-economic factors adversely affecting farming
operations in general and irrigation water use for agriculture in particular are: (1)
lack of interest in labour intensive farming operations, (ii) relegation of the status
of farming into a secondary activity, and (iii) sociological factors. The
constraints posed by large-scale marginalisation of operational holdings coupled
with non-availability of labour even at higher wage rates and declining prices of

food crops, especially, paddy, precluded the farmers from undertaking highly
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labour intensive farming operations. Sociological reasons are also indicated as
adversely affecting paddy cultivation. These problems include high proportion of

elderly among the farmers as well as labourers.

The major technical constraints for irrigation development in Kerala as
brought out by the study are: (i) design of the projects exclusively for paddy
cultivation; (i1) the water distribution networks in the command areas do not
permit to introduce demand based supply of water; (iii) irrigation infrastructure
and water distribution networks are in dilapidated condition and therefore, need
immediate rehabilitation to allow designed discharge of water in the canals: (1v)
improper design and alignment of some of the canals and field channels

adversely affecting water distribution.

A major consequence of the projects being designed exclusively for
paddy cultivation is that crop diversification is not legally permitted to take
advantage of the abundant water available in the canals left unutilised in the
absence of paddy cultivation. Though the farmers have undertaken crop
diversification some of the irrigation commands, there are several practical
problems arising out of inflexible design of the water distribution network
enabling crop diversification. Since the terrain in many of the irrigation
commands in Kerala is undulating, effective utilisation of canal water
necessitates significant investment on OFD both from the irmgation department

upstream side of the canal system as well as the farmers downstream.

The technical constraints in the development distribution and

management of irrigation systems warrants proper understanding of the land use
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dynamics at the local level. Given the topographical characteristics, the state
would need irrigation projects with an unique design of water distribution,
network and planning to promote systems depending upon the topography. as in
the Kallada irrigation project. Though Kallada irrigation scheme appears to be a
technically sound system suitable to the specific terrain it commands. the scheme
could not be successfully implemented for the reasons mentioned already. This
raises an important question as to how the irrigation systems in Kerala could be
reoriented” What should be the development priorities in the changing scenario?
These are the important questions that policy makers should bear in mind while

planning for rehabilitation of the completed projects and expediting completion

of the ongoing ones.

Some of the experiences in the contemporary development scenario
regarding crop diversification need to be reflected upon to draw lessons for
future planning. For example, there are growing apprehensions that cultivation of
coconut under assured canal irrigation may not bring the desired results, in view
o.f the various problems affecting stagnant performance of coconut in the state. It
is relevant to note that the stagnancy in yield of coconut has been persisting in
spite of the tremendous increase in area under coconut in the state. The important
reasons widely reported for the relatively low and stagnant yield of coconut
include: (1) higher proportioﬁ of old generation palms; (ii) lack of irrigation
facilities during summer: (iii) the problem of root-wilt: (iv) low input use; (v)
decline in average size of coconut holdings; and (vi) absence of technological

innovation.
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Giveﬁ the dynamics, problems and constraints as discussed above. it may
be concluded that reorienting the scope of irrigation projects in favour of crop
diversification, especially, coconut, needs further investment at the system level
to redesign the irrigation structures for facilitating irrigation of these crops. that
are grown in homesteads, much above the low lying paddy fields. This also calls
for huge investment at the farm level in terms of OFD to irngate coconut
according to the conventional basin irrigation method. As the existing coconut
palms are of the traditional variety. an important step is needed to initiate a
massive replanting programme for coconut with HYV planting, coupled with
R&D support. The crops like banana. arecanut, vegetable, tapioca, may also be

brought under irrigation by redesigning water distribution netwroks.

The 1ssues in water distribution and management in irrigation commands
in Kerala are yet to receive adequate attention in the irrigation management
literature. A possible explanation for this could be the lack of farmer interest in
irrigated farming per se. Furthermore, there are not many reports or complaints
on inequitable distribution of water and water- related conflicts across the canal
commands in the state. However, based on the findings of the present study,
some of the water management related constraints could be identified as: (1)
inadequate supply of water across the canal reaches. (ii) non-pricing of water and
the subsequent wasteful utilisation; (iii) lack of efficient co-ordination of water

management activities, and (1v) non-functioining of water users associations.

An important aspect with respect 1o water distribution is that there are
wide differences in water requirements of different crops in irrigation commands.

The water distribution plan needs to be flexible so as to cater to the water
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requirements of both dry as well as wet crops. No canal operational plans are

prepared in advance to supply and regulate water according to the requirements

in different seasons.

In many of the irrigation projects coming under CADA, the field channels
are not constructed. or left incomplete. The cost estimates of OFD works as
reported by CADA officials, have to be necessarily conformed to the norms and
guidelines stipulated by the Government of India. But due to the special
conditions prevailing in Kerala, such as undulating topography, high cost of
construction on account of cost of transportation of materials, labour charges,
density of population. etc.. it is not possible to cover the targeted area within the
stipulated investment allocation. As a result. some ayacut of the project had to be

lett without OFD works. even atier spending the full amourt allotted to a project

as per norms.

The awareness levels of farmers about the need for and importance of
OFD are fairly high. However, its progress at the farm level is not up to the
expected levels. The complexities and dynamics related to the design of the
projects, cropping pattern envisaged and realised. construction of water
distribution networks, crop diversification and the consequent changes in water
balance and so on are wide and varied. The important institutional, socio-
economic, technical and management related constraints noticed in the
development. distribution and management of land and water resources in Kerala
calls for a judicious plan of action for the irngation sector. It 1s more so because
of the changing scenario of agricultural development in the state. The

effectiveness of irrigation planning however, depends upon understanding of the
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ground realities associated with crop based land use dynamics in irrigation

projects and its implications on efficient utilisation of water resources.

The study on the economics of OFD in irrigation projects in Kerala brings
out very interesting dynamics of theoretically well conceived and operationally
ill-operated irrigation systems in the state. The region and farm specific
operational constraints in the development of irrigation systems as revealed by
the study need to be understood, diagnosed in proper perspective to formulate
corrective measures. Given the complexities involved in understanding end
explaining the dynamics, the study makes a modest attempt to explain the
apparent divcrgences between irrigation infrastructure development and
agricultural performance. This study throws open number of issues for research,
based on the experiences of Kerala. One of the issues need addressing is to
examine the implications of crop conversion from paddy based food crops to
commercial crops on the utilisation of water resources of the state. In the light of
the emerging reforms in the water sector, how the newly emerged local level
planning could be effectively integrated in the process of governance of water
institutions in the state, which are fraught with number of technical. operaticonal

and managerial problems.
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