












































water harvesting
7 

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 haye been framed to meet the requirements of specific interests. These have 

ranged from the need for the expansion and consolidation of empires, the 

interests of the upper castes and the landed, the colonial revenue and allied 

requirements and in the post independence India the needs of the landed educated 

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

(Singh. 1997: 239-40) 

Thus. it is evident that the British imperialist interest in undertaking 

massiye canal construction activities was mainly guided by the revenue potential 

of the irrigation works. For instance. by 1892. the British had constructed nearly 

~3800 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 investmcnt (Singh. 1')')7). By 1945-46. about 7~656 miles 

01 canais and distributaries ,cr\cd ahout 32.X million acres. one quarter of 

India's cropped area. i\ total "I I{s. 1 )~.f million had been expel1lkd nn the 

syst<.:m at an averag<.: rate of ~Ih"ut Rs. ~ 7 pcr acre. bringing in an ~I\eragc n<:l 

7 The proponents of this theory I\cre (",)ward (1977; 1979; 1985a; 1t)l!5h): laillaki 
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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 varies 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 oetween tht? t?xtt:nt of dry art?a a\·ailable to cultivate irrigated dry crops 

and the installation l)f pump s.:ts as \\.:11 as the expenditure on OFD across the 

thre.: locations (taok (16) That m.:ans. farmers who have got additional land 

that could be brought under imgated cultivation or the area notified for irrigation 

and not getting canal water ha\l; resorted to groundwater irrigation through 

InstallatIOn of pumpsets. Suoseljuently. they have invested more on land 

development as they arc assured of timely availaoility of water made possible by 

the groundwater recharging. 

It should oe noted that the cost of land development depends upon several 

fadors. like typt: of soil. slope. Silt: ut the hulding. mechanical power rt:quired 

and so on. For instance. small Iwld.:rs may usc only manual IaOOlH for kvelling 

the land mostly with family i;lhouf. I h.: landholding size and t?xp.:nditure on 

OFD are positively rdated. im;spcctiv.: 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 Kcrala may be 

classified as: 

I) 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 

absence 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 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. 

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. 

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

Year 
Paddy Coconut Arecanut Tapioca Banana (Kg.! 
(Kg.! hal (nos. hal (000 nuts/ hal (Kg.! hal 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 19&66 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(%l 5.49 6.72 14.83 7.53 10.80 

Source: OOK, 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 5, 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 &ompared 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 to 

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 

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. 

3) 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 

palms are in advanced stages of disease requiring immediate replacement
24

. 

24 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 declinc 

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 absence 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. IrrigCltion 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 irrigation25 

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 pol icy 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, \983). 
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[he figure shows that the growth in net irrigated area in the state has 

been almost stagnant and the growth in the use of mJ;or 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, 

followed 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 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 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 HYY 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 nt:w 

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 defunct 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 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: (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 Command Area ... 

Development Programme. A three-tier farmers' associations at the outiet, 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 BF As 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 became 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 e\1d 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 to 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 fonning 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 MmJ) 

Wet land Total 
% of maximum Month/ season Dry land 
demand 

Janual}' 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 
Aj:>ri I 30.650 15.387 46.037 38.66 
M~ 17.900 1.444 19.344 16.24 
June 3.00 26.670 29.670 24.92 
JulY ---- 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 62.248 102.59R 86.16 
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The pattern of actual monthly requirement26 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 max~mum water demand for dry crops is in the month of March, 

whereas, 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. 

26 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 193.38 96.65 3.35 
December 177.22 96.03 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 

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. But 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 lahour 

charges, high density of population, etc., it is not possible to cover the targeted 

area with the given investment allocation. 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 

land 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-c1imatic as well as ecological variables, wherein irrigation projects are 

situated. 
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Chaplc'r S 

Summary and conclusions 

three distinct. but continuuu~ phases. llal<lc'ly. pre-colcllllai. uli"nlal and post-

colonial or post-indpendence, The traditi,.nai systems built b\ 'he ,ukr, In the 

pre-colonial period remaint'd as important sources pf lrrl[:all"l1 ~lIld 111 the 

colonial period and continues to be so III the post-colol1lal period als(l, The 

techno-centric irrigation projects designed and constructed dur'Jl~ the L'(ll"l1ial 

period have formed the bedrock of the editiet' of irrigallc)Jl :n lin: r(hl-C(ll(llliai ",. 

modern India, These phast's are therefure. mutualh C(lJllr>lelllc:ntin~ In 

augmenting irrigatIOn facilities in the country over years, lhe\ an: distinct III 

terms of technolog\ used. scope. co\.:ra~e ~!lld the eC(llll'lllll ratll'Jlak \\htle Ihe 

rulers in the pre-colonial period percei\Cd p[()\'idin~ Irrlgatll1n facililies as a rart 

of their duty for a nominal payment by the users. the colonl~,t1 rulers \\ere 

particular about the returns on investment in irrigation. They did not elll:ourage 

irrigation projects if the revenue returns were not adequate to meet the cost of 

construction and operation. 

IrrigatIOn dn'e!opment in the post-indpendence peril)d opencd nc\\ \lstas 

of big storage dams. Now, India has 4291 large dams (as defined by ICOLD) 

including 695 under construction, The public in\'estment on irrigation has 

increased eIlCrrn,)lbly. B:, \9'16-'17. indiJ has spent R, <)211 hilil,lll I at historlc;.!1 

prices} on irrigJtll)fl. More than 60 per cent (If thiS in\ c'tmcnt \1:" bee:: lHl Illajor 

and mediurn Ifrt~all()n pr,)jects, Cii\'cn thi, massin: 111\ eS:TllCnl ,1I1,j :llImbl.'r of 



d,l!llS in the post-independence pcriod. the prodU(llOn uf lood graIns had 

increased from 51 million lonne~ in 1950-51 to 20X milllOll tonnes in 2000. 

Almost 60 per cent of the t(ltal food gr,lins production comes irrigated t;mning. 

The benefits from irrigation an:. however. saId to be l1\lt up to the 

expected levels and in the desired direction. For example. the p[(lductivity of 

crops has been well below the desirahle levels. the irrigation potential created 

has not been utilised fully. environmcl1tal problems. like waterlogging. salinitv 

and alkalinity have been increasing. income inequalities arising out of 

inequitable distribution water have been on the increase. hesides a numher of 

water related litigations and problems in rural areas. Because of the increasing 

externalities of irrigation. particularlv. from major and medium irrIgatIon. the 

\'ery de\e1opmental thrust on irrigati\ln In the successive plan pCrI\)ds is heing 

subjected to questionable validity. 

A wide range of social. economIc. techmcal. organisational and 

managerial factors have been identified as responsible for the alleged 

inefficiency of irrigation systems. Improper or lack of On-Farm Development. 

among others. was found to he a major factor affecting adversel: the efficil'l1t 

and productive use of "ater al the farm level. Though DFD was one of the malor 

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 return, of irrigated 

farming. 
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The empirical studies on th.: econ(1mics .,f !)fD have by and large 

followed a conventional analytical approach underlined by the nco-classical 

perspective, confining mostly to the analysis of the -:osts and returns of OFD 

implementation and the resultant water use efficien.:} at the system level. While 

explaining the conventional cost economics of OFO. the researchers tend to 

ignore various non-economic factors as well as the technical. institutional. 

financial and other constraints in the process of adoption of OfO. 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 \'arious other operatIOnal constraints interact 

simultaneously both at the system level as \\ell as at the farm level. Moreover. 

the contradictions in the mterests of the stakeholders aiso need to he addressed. 

The farmers who an: 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 specitic. mere provision of irrigation infrastructure may not by itself 

induce farmers to observe ralionality 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-economlc and 

institutional constraints. 

The application of the above logic c)J' ratlOnalit\ to irrigation induced 

agricultural development. may kad 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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all(lcatioll ill the absence of <.:ompkmelltd!l mputs. :ll;!ml). irrigatlllll In this 

context. institutional intervention to pnnick irrigation ""uld raise the farming 

system to an optimal frontier. followed h\ the adoplllln of a water IntL'n~l\ e 

cropplllg pattern. In this case. the extern;dllies of irrigatIOn tend to be poSltl' C 

and significant Another possibility is that the farming system would ha\ e 

already attained the higher plane of optimalit\ (rational also). in tcrms of higher 

returns and lower risks even in the absencc of am cxternal Instltutlon;ll 

intervention made possible through irrigation. In such J scenario. the instltutior1J1 

intervention through irrigation development \\"Ould not have any II1ducemL'nt 

effect on the stakeholders. The irrigation pl:lIlners seem to be rational' III taJ,.lns 

. farmers rationality' for granted while deSigning the Irrigation pro)e<':h In ,h;lrr 

contrast. the empirical reality is that there IS a cont1ict of Interests bet\\een tlie 

two rationalities. 

It may be noted that of the two possibilities. while the first one is 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-specific factors intluellCing thc adortinll "j 

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 rationalities as explained abovc. On the Olle 

hand. the irrigation planners' rationality resulted ill Initialing an arra\ "; 

irrigation projects in the state without a realistic perception ,,1' th.: ground k\ L'~ 

realities. On the other. the paradigm shift in cropping pattern in favour of 
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perennial cash crops is an outward expn:ssion of the peas am rationalit: •. !1 ma~ 

be argued that this decision process induced the farmer to move on l<' a hl!!her 

plane of rationality, characterised by efticient allocation of the scarce reS0urces 

from a sub-optimal plane of inefficient and loss making crop productlon systems. 

As a result, there was no one to one correspondence between lTfigation and 

agricultural development. which has also, widely reflected in farm level 

secondary investments in OFD. The principles and norms stipulated at the 

national level for the implementation of OFD were not suitable to a micro 

production environment in Kerala, where small! marginal and sub-marginal 

holdings dominate the farming sector. 

The paradigm of agncultural development in the state has been a major 

source of debate in the academic and policy circlcs, because of the agricultural 

stagnation experienced by the state since the mid 70s. The studies explain the 

price and non-pnce factors responsible for the stagnant performance of the 

agriculture sector in the slate 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 of operational 

holdings: c) 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 (01'0) in 

major irrigation projects of Kerala tries to examine the Inter-relationship between 

the supply and demand factors determining water distribution and its effect on 

land development and water management practices at the farm level in the 
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irrigation commands. Th;; stud) was framcd in such a way as to cover the entire 

irrigation sector in Kerala. commanded hy major irrigation projects. Since there 

are no studies which have comprehensively covered all the issues related to 

irrigation and agriculture de\t:lopment in the state. a modest attempt has he en 

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 devclopment 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 

OFO on yield and income of farmers in the irrigation commands: \iv) to examine 

the factors determining adoption or non-adoption of OFO in irrigation project,: 

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 I 15 

farmers from the Peechi Irrigation project have been selected for the study hased 

on random jampling. The two irrigation projects represer..l 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 wurk as well a, the designed cropptng 

pattern. While Peechi project is a completed scheme. Kallada is an on-gotng 

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 is other wise known as the Kallada Irrigation and Tree Crop 

Development Project (Kl & TCDP). Water distribution systems are also 

different. While in Peeehi. it is through open canal system (OCS). in Kallada. it 

is a combination of underground pipeline system [called the Minor Conveyance 

System (MCS)) and open canal system. 

The reference year of the study was 1997-9li 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 development in India and KeraIa 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 area and sample holdings. Chapter Ii ve attempts a 

comprehensive analysis of irrigation and agricultural development in Kerala. The 
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comparative COSI .:conomlcs of OFD is attempted in chapt.:r 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 the 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 irrigation where semi-dry crops have to be cultivated. 

Accordingly. more than 60 per cent of the plan outlays hav.: been earmarked for 

construction of 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. 25 I 0 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 majorl 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 ~65370 ha. on completion Thus the total irrigation potential 

expected to be generated through the majorl medium irrigation projects in the 

state would be a little under half a million ha. 
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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 tenns of the specitic 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. thc projects might have been 

concentrated where agro-c1imatie 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 In 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 111 

terms of utilisation of potential created has been 79 per cent in the case ot 

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 O\'er 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 uf the schemes was 19 years on an average 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 an:rage 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 speak 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 migated area. 

The physical and financial performance of the completed and ongoing 

irrigation projects points to the phenomenon of gross under-utilisation of 

potential to the extent of 35 to 45 per cent in the case of most of the completed 

projects and almost 78 per cent in the case of ongoing schemes. Surprisingly, in 

I lout 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 

achievement in respect of the on-going irrigation projects for the period \970-71 

to \999-2000 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 (\8-21 %) 

and Pazhassi pruject (11-18 %). From 1980-81 onwards. the trend has, however, 

changed in favour of Kallada. Periyar Valley and Mmattupuzha 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 ~ent in 1998-99, followed by further jump to 70 per 

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

the remaining projects. 

The trends in ph~ sical achie\"L'mcnt show that irrigated area expansion has 

ta~cn place only in four protccts. \ iz.. Periyar Valley, Pamha. Kallada and 

Kuttiadi. Thcre was no potential ~rcated in five irrigation projects. VIZ., 

\lu\atlUpul.ha valle\". Idamalayar. Karapuzha, Meenachil Rivcr valley and 

('hamravattom. inspltc of considerahk tinancial invcstment over the years. 

As re\ eat.:d h\ the land usc statistics in Kerala, the net sown area of the 

state has incr.:ascd h\ ahout :;2 per cent frpm I n million ha. in 19:i~ to ~.27 

miliulIl ha III 1997. \\hile the gnmth In nct Irrigated area in the st:.lte \\as only 

9.R7 per cent p\ er tlllle I he cwppinc Intensity has increased from II R pcr ccnt 

to I:; I per ccnt. \dllch IS dhovc the natipnal a\'cragc Howevcr. the high nopping 

intensity In the state mJ\ not he a purc effect of irrigation. Because, most of the 

projects represent Im\ Irrigation ratios as well as the specific land use pattern of 

the state. characterised hy predominance of plantation crops with high density 

planting. 

Though the ,tatlstics on net Irrq,!a\(:d arL'~1 and inl<:llsity of cropping 111 

Kcrala do not permit drawing any me;JI1l1lgful <lnd realistic conclusions about the 

Irrigation impact. the\ pro\lde s"llle Indicalions about the suh-optimal 

performance 01 the Jrr1!!ation ,uh-sector In the stal<:. In this respect. the 

Interpretallon ot thL' "ftlclalh puhli,hed Irrigation statistics of the state re4uire 

some amount of (;JlJtIOIl (herall trenJs suggest that while the net sown area in 
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the state has increased by about 46 per cent during the period 1952-1 'N7. 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 

irrigation 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. 

II is important 10 nOle Ihal the projects were exclusively designed for 

culti\ation of padd). But in reality. crop diversification has laken place un a 

larger scale and the area under paddy declined over lime. There was also a 

remarkabk decline in area unda crops. such as tapioca (cassava) 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 arecanul. 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 is 

noteworthy that area under food crops cashew and coffee was highly fluctuating. 

Subsequently, while the share of area under food crops declined from 49 per cent 

in 1975 to 25 per cenl in 199R. and that of non-food/ commercial crops increased 

from 51 per cent to 75 per cent during the same period. 
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The conversion of paddy field, for agricultural and nun-agricultural uses 

has been widely debated in the statc. An important finding is that paddy is 

rcplaced by coconut in some of the dIstricts in the state. The conversion of paddy 

lands into coconut gardens is a gradual process. wherein two indigenous means 

are involved. The conversion and usc of paddy fields tor purposes other than 

crop cultivation has greater implications in so far as the use of irri!!ation water is 

concerned. One of the important reasons tor paddy land conversion is the decline 

in per-capita availability of arable land even in irrigation projects. The ayacut 

converted (mainly paddy area) tor 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 II per cent 

In the Neyyar project to 24.73 per cent in the Karapuzha scheme. A sample 

SUf\ey condu~ted 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 

d~stribution followed by assured supply of water will influence the farmers 

dCClsion on crop divcrsification. therd" arresting the conversion of 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 Peechi 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 

generations; 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 is 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 glvmg 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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elahorate this argument further. it may be noted that the method of field to field 

irrigation is the existing practice of irrigation followed in case of paddy and 

water courses have not been connected to individual plots. Field to field 

irrigation is not possihle for garcen land crops. such as coconut. since upper plots 

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. 

h.owevef. lends support to the argument that irrigated paddy fields have been 

gradually con\ erted into wconut. arecanut and banana to some extent on account 

Llf the irrigallDn facilities a\ailable. It is no doubt that the farmers are guided 

more by comparative protitability of alternate crops than the assured supply of 

water per Sf. The profitability 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. is 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 nl)t 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 implementatiClIl 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 Clver runs are some of the important Issues relating to irrigation 

development in any regIOn. including Kerala. Some of the important reglOn­

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 factJrs have erippling effect on the cost of irrigation 

dC\elopmcn! Thc socio-economic !actors leading to cost escalatiCln and time 

over runs include: (a) substantial declIne in area under paddy in the irrigation 

commands. (bl perceptible change ill crupping path:rn in favour of rainfed and 

pnennial cash crups. (c) rise 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 (I) land acquisition for aligning canals and the earthwork involved. 

The political rallonale behind the de\e1opment of irrigation systems in the post­

II1dependence 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 in\'olvcd. Unprokssionalism and lack of 

accountability is reflected in the avoidable expenditure incurred on: (a) extra 

expenditure due to delay in communicallng acceptance of tenders; (b) extra 
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expenditure due to change of specificationi defective estimation: (c I 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 Cllst llf 

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 material 

costs also have increased. Maximum rise in costs of materials has been noticed in 

the 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 ewe in 

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, ie., 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 more 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 of the environmental problems are yet to 

be made. These problems not only make the land unfit for cultivation but also 

entail 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' associations (SF As), 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 

construction 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 C ADA 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 

WuruhunJi. 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 I: 12.8 in Cheerakuzhi project 

to I :59.1 in Walayar project. The efficiency 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 Beneficiary 

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 failure 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 years. 

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 yields 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 

promote 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 

enough 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 

reluctant to invest in OFD works, some of which are cost-intensive. Lack of 

proper coordination between various line departments has been yet :motht::r 

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 efficiency 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 alleged 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 

the farmers. 

Water Users' Associations (WUAs) are to be gIven subsidy to meet 

managerial and other operational costs In the formative years. But, it IS 

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 

servlcmg charges. Same was the case with subsidy to be given to small and 

marginal farmers for dIgging 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 

implemented. farmers would have resorted to 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 0f 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 other 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 

completed, 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 

meager 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 

earthen 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 

OFO package as promoted by the CAOA. The farmers resorted to undertake 

OFO 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. 

It 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 OFO on yields and returns has been significant in the 

Peechi project. It is noteworthy that the net additional earnings from crops grown 

in the plots with OFO have been more than those without OFO 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 

plots. 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 

investment. 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 

signify that the returns to scale could be further increased if canal water supply is 

adequate and assured. 

The Kallada project was designed for paddy cultivation. 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, instead 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. 

Across 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. 3874 In the head reaches and Rs. 3854 in the middle 

reaches. The proportion of farmers in that size class is. however. not high in all 

the three lOCutions. Thus. the positive relationship between size class and OFO 

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 it to an Uniform slope. 

It is important to note that in spite of the critical importance of OFO for 

effective and efficient utilisation of water, its adoption on a limited scale. has not 

been on scientific lines as envisaged by the CAOA. For instance, in the Peechi 

project. 17 per cent of the farmers surveyed reported that OFO is just removing 

shrubs and bushes in the fields. More than one fourth understood it as an 

integrated process, which includes removmg shrubs and bushes, levelling the 
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field, providing uniform and drainage channels. What is noteworthy is that 2S per 

cent of the farmers are aware of the need for on-farm drainage. This is 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 conveyance and thereby minimises the problem of 

waterlogging and (iii) 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 I S 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 farmers 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 MeS. in a way. is 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 MeS. 

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 

strange, 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 rangmg 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 
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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 uutright 

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. 

I nterpersonal relations and local dynamics also play an important role in 

operationalising the system more efficiently. 

The role of the region-specific factors in influencing the adoption of OFO 

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 OFO 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 OFO in the 

Peechi project is determined by the extent of groundwater replenishment caused 

by the seepage in canals, capacity of the pump set 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 OFO 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 OFO 

by the farmers. Among the important factors identified, the area under rubber has 

been found to be negatively influencing OFO. 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 OFO 

works. as they consider rubber as a rainfed crop. Age of the farmer was also 

inversely related to expenditure on OFO. 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 OFO 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. socio-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 irrigation 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 th~ failure of institutional intervention for 

promoting paddy cultivation. (ii) lahour related problems. (iii) un-remunerative 

rric.:s for paddy coupled with rising wage rates. and (v) large scale conversion of 

raddy lands for ocher crops and also for non-agricultural purposes. 

The Group Farming (GF) has heen an important institutional intervention 

hv the government In Kerab for augmenting paddy cultivation through 

consolidation of holdings and ensure \iability of paddy. It 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 bbour 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 to i 7.93 kg. in 1998. While the price of paddy 

registered only three- fold increase. the wages increased by about 8-9 fold. If 

wage payment were to 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. to 11.39 kg. during the period under reference. 

This brings out very interesting dynamics of the process of cost­

ineffective paddy cultivation in 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 rise in output prices. When the price of paddy increased by ahout 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: (i) 

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; (ii) 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: (iv) 

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 irrigation department 

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

The technical constraints III 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 th ... 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 expenences In the contemporary development scenano 

regarding crop diversification need to be retlected upon to drav,i 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 

of 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: (i) higher proportion 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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Given 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 !evel 

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 

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 .. 

Tht issues in water distrihution 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 watcr management related constraints could bc 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. 

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 
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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 di ffc:rent seasons. 

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

arc 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 in\'estment allocation. As a result. some ayacut of the project had to be 

left without 01'0 works. e\en alier spending the full amount 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 arc wide and varied. The important institutional, socio­

economic, technical and management related constraints noticed in the 

development. distrihution and management of land and water resources in Kerala 

calls for a judicious plan of action 1'0. 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 
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ground realities associated with crop based land use dynamics ill irrigation 

projects and its implications on efficient utilisation of water resources. 

The study on the economics ofOFD 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 divergences between irrigation infrastructure development and 

agricultural performance. This study throws open number of issues for research, 

based or. the experienc.:s 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, operational 

and managerial problems. 

363 



BIBLIOGRAPHY 

I. Books 

Agarwal. A.N., H.O. Vanna and R.C. Gupta (1993): India Economic Information 
Year Book 1992-93, National, New Delhi. 

Ali. Imran (1986): The Punjab under Imperialism. 1885-1947, Oxford University 
Press. New Delhi. 

Ali. Imran (1988): The Punjab under Imperialism, 1885- I 947, Oxford University 
Press. New Delhi. 

Allchin. Bridget and Raymond Allchin (1968): The Birth of Indian Civilization, 
Penguin. Harmondsworth. 

Aloys. A. Michael (1967): The Indus River, Yale University Press, North Haven. 

Baker. Sir William Erskine (1849): Memorandum on the Western Jamuna Canals 
in the North Western Provinces of Bengal Presidency, Smith. Elder & 
Cu .. London. 

Bhatia. B.M. (1965): Famines in India. A Study in Some Aspects of the Economic 
History of India. 1860-19U5, 2nd edition, Bombay. 

Bose. A (1942): Social and Rural Economy of North India. C. 600 BC- AD 200, 
Vol. L University of Calcutta. Calcutta. 

Brewer. J .. S. Kolavalli, A.H. Kalro. G. Naik, S. Ramnarayan. K.V. Raju and R. 
Sakthivadivel (1999): Irrigation Management Transfer in India: Policies. 
Processes and Performance, Oxford & IBH publications, New Delhi. 

Byres. Terence, 1. (1994): . State, Class and Development Planning in India', In: 
T.1. Byres (ed.). The State and Development Planning in India, Oxford 
University Press. Delhi. 

Chi. Chao Ting (1963): Key Economic Areas in Chinese History, Paragaon 
Reprint Corporation, New York. 

Cotton. Sir Arthur (1854): Public Works in India, London, WM HAllen & Co., 
London 

Coward. E. Walter. Jr. (ed.) (1980): Irrigation and Agricultural Development in 
Asia. Cornell University Press, Ithaca, New York. 

Dasgupta. P. and K.G. Maler (1997): 'The Environment and Emerging 
Development Issues'; UNUI WIDER Studies in Development Economics, 
Clarenden Press, Oxford. 

Dasgupta. Satadal (1989): Diffusion of Agricultural Innovation in Village India, 
Wiley Eastern Ltd .. New Delhi. 

Dhawan. B.D. (1988): Irrigation in India's Agricultural Development: 
Productivity. Stability and Equity, Sage, New Delhi. 

364 



Dhawan, B.D. (1989): Sludies in Irrigation Water Management, ComlOOnwealfi 
Publishers, New Delhi. 

Dhawan, B.D. (1994): Irrigation in India's Agricultural Devclopmel1J: 
ProdUClil'ity. Stability. Equity, Sage Publications, New Delhi, and 
Commonwealth Publish.:rs, New Delhi. 

Dhawan, B.D (1995): Groundwater Depletion. Land Degradation and Jrrigatei 
Agriculture in India, Commonwealth Publishers, New Delhi. 

Dhawan, B.D. (1998): Studies in Agricultural Investments and Rural Savings, 
Commonwealth Publishers, New Delhi. 

Dhawan, B.D. (1999): Studies in Indian Irrigation, Commonwealth Publisher!>, 
New Delhi. 

Dogra, Bharat (1986): 'The Indian Experience with Large Dams', In E 
Goldsmith and N Hildyard (eds.), The Social and Environmental Ejfects 
of Large Dams, Vol. 2: Case Studies, Wadebridge Ecological Centre. 
U.K. 

Ferista, M.K. (1967): The History of Hinduslan .... to the Death o.lAkbar. 3 Vols .. 
Translator. Dow. A., T. Becket and P.A. Hondt, London. 

George, M V and Nair. N. G. (1982): 'Irrigation and Agricultural Development 
in Kerala', In Pillai. P P (Ed.) Agricultural Development ill Kerala. 
Agricole Publishing Academy. New Delhi. 

Fairservis, Walter A. Jr. (1971): The RoOis of Ancient India. The Macmillan Co .. 
New York. 

Framji, K.K and I.K. Mahajan (1969): Irrigation and Drainage in the World, 
Vol. I, International Congress for Irrigation and Drainage, New Delhi. 

Fukazawa, H (1982): 'The State and Economy: Maharashtra and the Deccan- A 
Note', In: Irfan Habib and Tapan Ray Chaudhuri (Eds.) The Cambridge 
Economic History of India, Vol. I, 1200-1750, Cambridge University 
Press, Cambridge. 

Gulati, Ashok, K .. Mark Svendsen and Nandini Roy Chaudhury (1995): 'Capital 
Costs of Major and Medium Irrigation Schemes in India'. In Mark 
Svendsen and Ashok Gulati (cds.) Strategic Changes in Indian Irrigation, 
Macmillan India Limited. New Delhi. 

Hatate, Isao (1978): Irrigation. Agriculture and the Landlord in Modern Japan, 
Institute of Development Economics. Tokyo. 

Heller, Patrick (1999): The Labour of Development: Workers and the 
Translormation of Capitalism in Kerala. India. Cornell University Press. 

Ithaca & London. 

Henderson, J.M and R. Quandt .. (1971): Micro Economic Theory. Me Graw Hill. 

New York. 

365 



Herring, Ronald (1991): Contesting the Great Transformation: Land and Labour 
in South india, Cornell University (manuscript as cited in Heller. Patrick 
i999). 

Hirschman, A (1958): The Strategy of Economic Development, Yale University 
. Press, New Haven. 

Hutapea, et al... (1979): 'The Organisation of Farm Level Irrigation in 
Indonesia', In: Taylor and T. Wickham (Eds.), irrigation Policy and the 
Management of irrigation System in S E Asia, ADC, Bangkok. 

Ishikawa, S. (1967): Economic Development in Asian Perspective, Kinokuniya 
Book Store, Tokyo. 

Islam, Mufakharul (1997): irrigation. Agriculture and the Ra( Punjab. 1887-
1947, Manohar Publishers, New Delhi. 

Joshi, L. K. (2000): . Irrigation and Its Management in India: Need for Paradigm 
shift'. In: L. K. Joshi, and Rajesh Hooja (eds), Participatory irrigation 
Management. Paradigm for 21 st Century, Vol.I Rawat Publications, 
Jaipur. 

Kalecki, M. (1972): 'Social and Economic Aspects of Intermediate Regimes', In: 
Selected Essays on the Economic Growth of the Socialist and Mixed 
Economy, Cambridge University Press, Cambridge. 

Kannan, K. P. (1988): Of Rural Proletarian Struggles: Mobilisation and 
Organisation of Rural Workers in South West India. Oxford University 
Press. New Delhi. 

Kannan, K. P. (1992): 'Labour Institutions and the Development Process in 
Kerala', In T.S. Papola and Gerry Rodgers (eds.), Labour Institutions and 
Economic Development in india, International Institute of Labour Studies, 
Geneva. 

Kanwar, J. S. (Ed.) (1988): Water Management: The Key to Developing 
Agriculture, Agricole Publishing Academy, New Delhi. 

Kay, Melvin; Tom Franks and Laurence Smith (eds.) (1997): Water: Economics, 
Management and Demand, International Commission on Irrigation and 
Drainage, Proceedings of the 18th European Regional Conference held in 
Oxford, U.K, E & FN Span, London. 

Kemper, Karin E and Larry D. Simpson (1999): 'The Water Market in the 
Northern Colorado Water Conservancy District: Institutional 
Implications', In: Manuel Marino, and Karin E Kemper (Eds.), 
Institutional Frameworks in Successful Water Markets, Brazil, Spain & 
Colorado, USA, World Bank Technical Paper No. 427, The World Bank, 
Washington D.C.,pp. 21-43). 

Kohli, Atul (1987): The State and Poverty in India.· The Politics of Reform, 
Cambridge University Press, Cambridge. 

Kothari, Rajni, (1988): State Against Democracy, Ajanta, New Delhi. 

366 



Kothari, Rajni, (1989): Politics and the People, Ajanta, New Delhi. 

Kumar, P (1978): Economics of Water Management: A Study of Field Channels, 
Heritage Publications, New Delhi. 

Lde, S,N. and R.K. Patil (1994): Farmers' Participation 
Management: A Case Study of Maharashtra, Society 
Participation in Ecosystem Management in Association 
India Books, New Delhi. 

in irrigation 
for Peoples' 

with Horizon 

Longhurst, A.L. (1917): Hampi Ruins, Madras Government Press, Madras. 

Macpherson, W.1. (1972): 'Economic Development in India under the British 
Crown, 1858-1941', In: A.1. Youngson, (eds.) Economic Development in 
the Long Run, London. 

Malony, Clarence and K.V. Raju (1994): Managing irrigation Together: 
Practice and Policy in india, Sage Publications, New Delhi. 

Mateer, Samuel (1991): Native L~fe in Travancore, Asia Educational Service, 
New Delhi (Reprint of 1883). 

Miliband, Ralph (1978): The State in Capitalist Society: An Analysis of the 
Western Systems of Power, Quartet Books, London. 

Mukherjee, Chandan and A. Vaidyanathan (1988): 'State-wise Analysis of 
Agricultural Growth'. In: Narain, et al. (eds.), Recent Advances in 
Agricultural Statistics Research, John Wiley. New Delhi. 

Murthy. V.V.N. and K. Takeuchi (1996): Land and Water Development for 
Agriculture in the Asia- Pacific Region. Oxford & IBH Publishing Co. 
PVl. Ltd., New Delhi. 

Myrdal, G. (1958): Economic Theory and Underdeveloped Regions, Vora & Co., 
Bombay. 

Olson, Mancur (1965): The Logic of Collective Action, Cambridge University 
Press, Cambridge. 

Ostrom, Elinor (1990): Governing the Commons: The Evolution of institutions 
for Collective Action, Cambridge University Press, Cambridge. 

Parihar, S.S. et af. (1990): Water Resources of Punjab: Critical Failure of its 
Agriculture, Punjab Agricultural University, Ludhiana. 

Paustian, Paul W. (1925), Canal irrigation in the Punjab, New York. 

Pillai, P.P. (ed.) (1982): Agricultural Development in Kerala, Agricole 
Publishing Company, New Delhi. 

Redclift, Michael (1987): Sustainable Development. Methuen, London and New 
York. 

Reidinger, R (1974): Water Management by Administrative Procedures in (111 

indian irrigation System, cited in Coward, 1980. 

Rogers, E.M. (1995): Diffusion of innovations, Fourth Edition, Free Press of 

Glencoe, New York. 

367 



Rogers, E.M and Floyd, F. Shoemaker (1971): Communication of Innovations' A 
Cross Cultural Approach, Free Press, Glencoe, New York 

Saleth, R. Maria (1996): Water Institutions in India. Economics. Law and Policy, 
Commonwealth Publishers, New Delhi. 

Santhakumar, V. and K.N. Nair (1999): 'Kerala's Agriculture: Trends and 
Prospects', In: M.A. Oommen (Ed.), Rethinking Development. Kerala's 
Development Experience, Vol. II, Concept Publishing Company, New 
Delhi, pp. 314-324. 

Sengupta, Nirmal (1991): Managing Common Property: Irrigation in India and 
Philippines, Sage, New Delhi. 

Shah, Tushaar (1993): Groundwater Markets and Irrigation: Political Economy 
and Practical Policy. Oxford University Press, Bombay. 

Singh, K.K. (1991): 'Farmers' Participation in Irrigation Management: Basic 
Issues', In K.K. Singh (Ed.), Farmers in the Management of Irrigation 
Systems, Sterling Publishers Pvt. Ltd., New Delhi. 

Singh. Satyajit (1997): Taming the Waters: The Political Economy of Large 
Dams in India, Oxford University Press, New Delhi. 

Sivanappan, R.K. et al (1987): Study of Over-exploitation and Under­
exploitation of Groundwater in Tamilnadu, Tamil Nadu Agricultural 
University, Coimbatore (Mimeo). 

Siy. Robert, Y (1982): Community Resource Management' Lessons from the 
Zanjera, University of Philippines Press, Quizon City. 

SrIvastava, S.T. et ar (1997): Government Subsidies in India, National Institute 
of Public Finance and Policy (NIPFP), New Delhi. 

Slone, Ian (1984): Canal Irrigation in British India. Perspectives on 
Technological change in a Peasant Economy, Cambridge South Asian 
Studies, No. 29, Cambridge University Press, Cambridge. 

Suryanarayana, M. H. (1999): 'Food Security and PDS in Kerala: Form and 
Scope for Reform', In: M A Oommen (ed.), Rethinking Development: 
Kerala '.I' Development Experience. Vol. 2, Concept Publishing Company, 
New Delhi. 

Tamaki, Akari (1977): The Development Theory of Irrigated Agriculture. 
Institute of Development Economics, Tokyo. 

Thomas, J. A. and T. A. Thomas (1999): 'Reaping Before Sowing': Agrarian 
Relations n Kuttanad', in: B.A. Prakash (Ed.) Kerala's Economic 
Dewlopmenl.' Issues and Problems, Sage Publications, New Delhi. 

Thorner, D (1962): The Weak and the Strong of the Sarda Canal: Land and 
Lahour in India. Asia Publishing House, New Delhi. 

Uphoff, Norman (1986): Impro~'ing International Irrigation Management with 
Farmers Participation. Westview Press, London. 

368 



Vaidyanathan, A (1999): Water Resource Management: Institutions and 
. irrigation Development in india, Oxford University Press, New Delhi. 

Vermeer, E.B. (1977): Water Conservancy and irrigation in China: Social, 
Economic and Agro-Technical A~pects, Leiden University Press, Leiden. 

Vohra, B.B. (1972): A Charter for the Land, Ministry of Agriculture, New DeIhl. 

Wade. Robert (1988): Village Repuhlics.· Economic Conditions for Collective 
Action in South india, Cambridge University Press, Cambridge. 

Whitcombe, E. (1972): Agrarian Conditions in Northern india, Vol. i, United 
Provinces under the British rule, J860-1900, University of California 
Press, Berkeley. 

Whitcombe, E. (1982): . Irrigation " In: Dharmakumar (Ed.), The Camhridge 
Economic History of India. Vol. 2, 1757-1900, Cambridge University 
Press, Cambridge, pp. 677-737. 

Whitcombe, Elizabeth (1996): 'The Environmental Costs of Irrigation in British 
India: Waterlogging, Salinity, Malaria', In David Arnold and 
Ramachandra Guha (eds.), Nature, Culture. Imperialism: Essays on the 
En\'ironmental History of SOll/h Asia, Oxford University Press, Delhi. pp. 
237-59. 

Willcocks, Sir. W. (1930): Lectures on the Ancient System of Irrigation in 
Bengal and its Application to Modern Prohlems, University of Calcutta, 
Calcutta. Reprint. 1984. B.R Publishers, Delhi. 

Winpenny, J .T. (1994): Managing Water as an Economic Resource, Routledge, 
London. 

Wittfogel, Karl A (1957): Oriental Despotism: A Study in Total Power, Yale 
University Press, New Haven. 

Winpenny, J.r. (1997): 'Demand Management for Efficient and Equitable Use " 
In Kay et al.. 1997 

Worster, Donald (1985): Rivers of Empire: Water, Aridity and the Growth of the 
American West, Pantheon Books, New York. 

ll. Journal Articles 

Afro-Asian Rural Re-construction Organisation (AARRO) (1987): 'Role of 
Irrigation in Development of Agriculture in Developing Countries', Rural 
Reconstruction, 20 (1 );. 76-9\. 

Bandopadhyay, Jayanta (1987): 'Political Ecology of Drought and Water 
Scarcity: Need for an Ecological Water Resources Policy', Economic and 
Political Weekly, 22 (50): 2159-69. 

Bardhan, Pranab (1970): 'Green Revolution and Agricultural Labour in India', 
Economic and Political Weekly, 5 (29-31): 1239-46. 

369 



Bhatia. Bele (1992): 'Level Fields and Parched Throats: The Political Economy 
of Groundwater in Gujarat', Economic and Political Weekly. Review of 
Agriculture, 27 (51 & 52): A-! 43-70. 

Bhattacharya, S (1978): 'Land, Soil, Rainfall, Irrigation - Some Aspects of the 
Backdrop of Agrarian life in the Arthasasthra of Kautilya', The Indian 
Economic and Social History Review, 15 (2): 11-20. 

Chaturvedi, A. C. (1976): 'Efficiency in Major Irrigation', Journal 01 Institution 
of Engineers, Civil Engineering Division, 57, PI. C. 13. 

Conway, Gordon (1985): 'Ago-Eco System Analysis'. Agricultural 
Administration, 20: 31-35. 

Coward, Jr. E. Walter. (1979): 'Principles of Social Organisation in an 
Indigenous Irrigation System', Human Organisation, 38 (I ):28-36. 

Dhawan, B.D. (1988): 'Irrigation in Kerala', Discussion, Economic and Political 
Weekly, Vol. 23, December 10, Pp. 2658-59. 

Dhawan, B. D. (1989): 'Major and Minor Irrigation Works: Cost Aspects of the 
controversy', Economic and Political Weekly, Vol. 24, September 30, Pp. 
AIl7-AI2I. 

Dha\\an. B, D. (1991): 'Role of irrigation in raising intensity of cropping', 
Journal of Indian School of Political Economy, 3 (4): 632-71. 

Dhawan, B. D. (1995): 'Irrigation Impa;:t on Farm Economy', Economic and 
Political Weekly, Review of Agriculture. 10 (39): AI24-AI28. 

Dhawan, B. D. (1996): . Relationship between Public and Private Investments in 
Indian Agriculture with Special Reference to Public Canals', Indian 
Journal of Agricultural Economics, 5 I (I &2): 209- I 9. 

Dhawan, B. D. (l998b): Presidential Address- 'India's Irrigation Sector: Myths 
and Realities', (57th Annual Conference of the Indian Society of 
Agricultural Economics), Indian Journal of Agricultural Economics, 53 
(I): I-I,t 

Dick, Ruth Meinzein and Meyra Mendoza (1996): 'Alternative Water Allocation 
Mechanisms: Indian and International Experiences', Economic and 
Political Weekly. Review of Agriculture, 31 (13): A25 -A30. 

D' Souza, D Cyphers and T. Phipps (J 993): 'Factors Affecting the Adoption of 
Sustainable Agricultural Practices', Agricultural and Resource 
Economics, 22 (2): 159-65. 

Elhance, A.P, and T.R. Lakshmanan (1988): 'Infrastructure- Production System 
Dynamics in National and Regional Systems: An Economic Study of the 
Indian Economy', Regional Science and Urban Economics, 18. 

F olkt:, Steen (1998): . Confl icts over Water and Land in South Indian 
Agriculture: A Political Economy Perspective', Economic and Political 
Weekly, 33 (7): 341-49. 

370 



Ghosh, Prabir De, Budhadeb (1998): 'Role of Infrastructure in Regional 
Development: A study Over the Planning Period', Economic and Political 
Weekly, 33 (47 & 48): 3039-48. 

Gilmartin, David (1994): 'Scientific Empire and Imperial Science: Colonialism 
and Irrigation Technology in the Indus Basin', Journal oj Aswn Studies, 
53 (4): 1127-49. . 

Gu1ati, Ashok K. Mark Svendsen and Nandini Roy Choudhury (1994): 'Major 
and Medium Irrigation Schemes: Towards Better Financial Performance', 
Economic and Political Weekly, Review of Agriculture, 29 (26): A 72-
A79, 

Gulati, Ashok, K and Seema Bathla (200 I): 'Capital Formation in Indian 
Agriculture: Revisiting the Debate', Economic and Political Weekly. 36 
(20): 1697-1708. 

Gustafson, W.E. and R.B. Reidinger (1971): 'Delivery of Canal Water in North 
India and West Pakistan', Economic and Political Weekly, Review of 
Agriculture,6 (52): A 157-A 162. 

Indiradevi, p, E.K. Thomas and K. Jesy Thomas (1991): 'Conversion of Paddy 
Lands and Its Impact on Land Market: An Experience in Thrissur District. 
Kerala State', Indian Journal o(Agricultural Economics, 46 (2): 388-89. 

Kieniewics, Jan (1989): 'The Stationary System in Kerala', Hemisphere, I: 7 -40. 

Kolawole, Arc (1993): Monitoring and Evaluation of Nigeria's Irrigation 
Systems: The Case Study of Bakolori Irrigation Project. IllIernational 
Journal o( Water Resources Development, 9 (I): 75-85. 

Jayaraman, T .K. (1981): 'Farmers' Organisations in Surface Irrigation Projects: 
Two Case Studies from Gujarat', Economic and Political Weekly, Review 
of Agriculture, 16 (39): A89-A98. 

Joseph, C.J, (1984): 'Relative Efficiency of Different Types of Irrigation: Cross 
bars versus Lift Irrigation', Indian Journal of Agricultural Economics, 39 
(3): 539-40. 

Kannan, K.P (1998): 'Political Economy of Labour and Development in Kerala', 
Economic and Political Weekly. Review of Labour. 33 (52): L61-L70. 

Kannan. K. P. (1999): . Rural labour relations and development dilemmas in 
Kerala: Reflections on the dilemmas of a socially transforming labour 
force in slowly growing economy', Journal of Peasant Studies, 26 (2 & 
3): 140-81. 

Kannan. K. P. and K. Pushpangadan (1988): 'Agricultural Stagnation in Kerala: 
An Exploratory Analysis', Economic and Political Weekly, Review of 
Agriculture, 23 (39): A 120-.'\ 128. 

Kannan. K. P. and Pushpangadan. K (1989): . Agricultural stagnation and 
irrigation in Kerala', Economic and Political Weekly, 24 (\9): 1067-68, 

371 



Kalman, K.P. and K. Pushpangadan (1990a): 'Kera[a Economy at the 
Crossroads', Economic and Political Weekly, 25 (3): [951-56. 

Kannan, K. P. and K. Pushpangadan (1990b): 'Dissecting Agricultural 
Stagnation: An analysis across Seasons, Crops and Regions', Economic 
and Political Weekly, 25 (35 & 36): [991-2004. 

Krishnan, T.N. (1991): 'Wages Emp[oyment and Output in Interrelated Labour 
Markets in an Agrarian Economy: A Study of Kerala', Economic and 
Political Weekly, 26 (26). 

La[l, Somik (1999): 'The Ro[e of Public Infrastructure Investments in Regional 
Deve[opment: Experience of Indian States', Economic and Political 
Weekly, 34 ([2): 7[7-25. 

Ludden, David (1988): . Agrarian commercialism in eighteenth century South 
India: Evidence from the 1823 Tirune[veli Census', The Indian Economic 
and Social History Review, 25 (4): 493-520. 

Minhas, B. S, K. S. Parikh and T.N. Srinivasan (1974): 'Toward the Structure of 
a Production Function for Wheat Yields with Dated Inputs of Water', 
Water Resources Research, [0 (3): 383-93. 

Mishra, S.N. and Ramesh Chand ([995): 'Public and Private Capital Formation 
in Indian Agricu[ture: Comments on Complementarity Hypotheses and 
others', Economic and Political Weekly, 30 (25). 

Mishra, Y.N. and B.R. Peter Hazell ([ 996): 'Terms of Trade, Rura[ Poverty, 
Techno[ogy and Investment: The Indian Experience -1952-53 to 1990-
91', Economic and Political Weekly, Vol. 31 (13). 

Mitra, Ashok K. (1986): 'Under-uti[isation Revisited: Surface Irrigation in 
Drought Prone Areas of Western Maharashtra', Economic and Political 
Weekly, Apri[ 26, Pp. 752-56. 

Mitra, Ashok, K. (1993): 'Farmers' Organisation in Surface Irrigation Projects: 
Three Empirical Case Studies from Maharashtra', Arlhavijnana, 35 (I): 
22-60. 

Mitra, Ashok K. (1996): 'Irrigation Sector Reforms: Issues and approaches', 
Economic and Political Weeki\". Review of Agricu[ture, 31 (13): A-31-
A37. 

Mitra, Ashok K ([ 998): 'Development and Management of irrigation in 
Maharashtra with special reference to Major and Medium surface 
Irrtgation systems', Economic and Political Weekly, Review of 
Agriculture, 33 (26): A80-A 95. 

Mohanakumar, S (2000): 'Minimum Wage Legis[ation and its Impact on Rural 
Wage Formation: A study of Agricultural Labourers in Kera[a', Indian 
Journal of Lahour Economics, 43 (2): 247-260. 

Montgomery, M R and Richard Bean (1999): 'Market Fai[ure, Governme~t 
Fai[ure and the private supply of public goods: The case of C[lmattc 
Controlled Walkway Networks', Puhlic Choice, 99 (3 & 4): 403-437. 

372 



Nair, Sukumaran, M.K. (1999): 'Rural Labour Market in Kerala: Small Holder 
Agriculture and Labour Markct Dynamics', Economic and Political 
Weekly, Review of Labour, 32 (35): L-45-52. " 

Naray,ma, D. and Nair, K.N. (l9S3): . Linking Irrigation with Development', 
Economic and Political Weekly, IS (45 & 46): 1935-39. 

Pant, Niranjan (1982): 'Major and Medium Irrigation Projects, Analysis of Cost 
Escalation and Delays in Completion', Economic and Political Weekly, 
lune, Review of Agriculture, Pp. A34-A43. 

Pant, Niranjan (1998): 'Indigenous Irrigation in South Bihar: a case of 
congruence of boundaries', Economic and Political Weekly, 33 (49): 
3132-3138. 

Pant, Niranjan (1999): 'Impact of Irrigation Management Transfer in 
Maharashtra: an assessment', Economic and Political Weekly, 34 (13): 
AI7-A26. 

Parthasarathy, G (1983): . Report of the Symposium on alleged deceleration of 
the rate of growth of agriculture in the southern states of India and 
Orissa', Indian Journal of Agricultural Economics, 38 (4): 624-30. 

Parthasarathy, R (2000): 'Participatory Irrigation Management Programmes in 
Gujarat: Institutional and financial issues', Economic allli Political 
Weekly, 35 (35 & 36): 3147-54. 

Pingla, Gautam (1978): 'The Early Dcvclopment of Cost- Bcnefit Analysls', 
Journal of Agricultural Ecollomics, 29 (1): 63-71. 

Ramaswamy R. Iyer (1998): 'Water Resource Planning: Changing Perspectives', 
Economic and Political Weekly, 33 (50): 3198-3205. 

Rao, C.H.H. (1998): . Agricultural Growth, Sustainability and Poverty 
Alleviation: Recent Trends and Major Issues of Reform', Economic and 
Political Weekly, 33 (29 & 30): 1943-48. 

Rath, Nilkantha (1976): 'The Current Method of Choosing Irrigation Projects in 
India: A Review, Role of Irrigation in the Development of India's 
Agriculture, Seminar Series', Indian Society of Agricultural Economics, 
Pp. 116-26. 

Rath, Nand Ashok, K. Mitra (1989): . Economics of Irrigation in Water Scarce 
Region- A Study of Maharashtra', Arthavijnana, 31 (I): 1-129. 

Ray, S.K. (1992): 'Development of irrigation and its impact on pattern of land 
use, output growth and employment generation', Journal of Indian School 
of Political Economy, 4 (4): 677-700. 

Reddy, Retna V (1998): 'Institutional Imperatives and Co-production Strategies 
for Large Irrigation Systems in India', Indian Journal of AgriculTural 
Economics, 53 (3): 440-455. 

Reddy, Retna, V. (2000): 'Sustainahle Watershed Management: Institutional 
Approach', Economic and Political Weekly, 35 (38): 3435-3444. 

373 



Rohan D'Souza, Pranab Mukhopadhayay and Ashish Kothari (1998): 'Re­
evaluating Multi-purpose River Valley Projects: A case study of Hirakud, 
Ukai and IGNP', Economic and Political Weekly, 33 (6): 297-302. 

Roscgrant, M.W., Schleyer, R.G., and S.N. Yadav (1995): 'Water Policy for 
Efficient Agricultural Diversification: Market based Approaches', Food 
Policy, 20 (3): 203-233. 

Saleth, R. Maria (1991): 'Factors Affecting Farmers' Decision to Buy 
Groundwater: Empirical Evidences from the Indo-Gangetic Region', 
Indian Journal uf Agricultural Economics, 46 (3): 349-354. 

Santhakumar, V., Rajagopalan, V et af., (1995): 'Planning Kerala's Irrigation 
Projects: Technological prejudice and politics of hope', Ecunumic and 
Political Weekly, 28 (14): 586-594. 

Sengupta, Nirmal (1985): 'Irrigation: Traditional Vs Modern', Economic and 
Pulitical Weekly, 20 (45, 46 & 47): 1919-1938. 

Shenggen Fan and B. R. Peter Hazell (2000): 'Should Developing Countries 
Invest More in Less Favoured Areas?: An Empirical Analysis of Rural 
India', Econumic and Political fVeekly, 35 (\ 7): 1455-64. 

Swami nathan, N. C. (1990): 'Costs and Benefits of Pooyamkutty Project', 
Economic and Political Weekly, 25 (33): 1817-19. 

Thomas, E.K .. Indiradevi, P. and Jessy Thomas, K (1991): 'Conversion of paddy 
lands and its impact on land market: an experience in Thrissur district, 
Kerala state', Indian Juurnal uf Agricultural Economics, 46 (3): 388-389, 

Vaidyanathan, A (1985): 'Water Control Institutions and Agriculture: A 
Comparative Perspective', Indian Economic Review, 20 (I): 25-83. 

Vaidyanathan, A (1987): 'Irrigation and Agricultural Growth', Presidential 
Address delivered at the 47'h Annual Conference of the Indian Society of 
Agricultural Economics held at North Bengal University, Indian Journal 
of Agricultural Economics, 42 (4): 503-527. 

Vaidyanathan, A (1994): . Report of the Committee on Pricing of Irrigation 
Water', Indian Juurnal of Agricultural Economics. (Documentation). 49 
(I): 107-133. 

Vaidyanathan. A, Asha Krishnakumar. A Rajagopal and D. Varatharajan, (1994): 
. Impact of Irrigation on Productivity of Land', Journal of Indian School 
of Political Economy, 6 (4): 601-645. 

Van Schilfgaarde Jan (1994): 'Irrigation: A Blessing or a curse', Review Article, 
Agricultural Water Managemenl. 25 (3): 203-219. 

Varadan, K.M.. Nazimuddin. M. Kamalakshan. Kokkal and George, 
Chackecherrv (1998): . Water Distrihution. Water Management and Socio­
economic A~pects of Irrigation Projects under CADA: A Case Study of 
Neyyar and Malampuzha Irrigation Projects', Water and Energy 
International, 55 (1): 39-46. 

374 



Varadan, K,~ (1999): 'Estimation of Water Deficit for Plantation and Upland 
Crops In Kerala', Journal of Plantation Crops, 27 (2): 121-124, 

Veron, Rene (2001): 'The "New Kerala Model: Lessons for Sustainable 
Development', World Development, 29 (4): 601-617. 

Wade, Robert (1978): 'Water Supply as an Instrument of Agricultural Policy: A 
Case Study', Economic and Political Weekly, Review of Agriculture, 13 
(12): A9-AI3. 

Wade, Robert (1980): 'Access to the Irrigation Department: The tail end problem 
under South Indian Irrigation Canals', Indian Journal of Puhiic 
Administration, 26 (2): 359-377. . 

\V ade, Robert (1982 a), 'The World Bank and India's Irrigation Reform'. Journal 
of Development Studies, 18 (2): 171-84, 

Wade. Robert (1982 b), 'The System of Administrative and Political Corruption: 
Canal Irrigation in South India'. Journal of Development SllIdies, 18 (3): 
287-328. 

I I I. GOl'ernment Reports and Documents 

C ADA (1996): An Evalualion Reporl on Ihe Impact of CAD Programme on 
Production and ProduClil'ily ot ImpOrlanl Crops in the Commands of Ihe 
Ten Irrigalion PrO}eCIS under CADA in Kerala Slate, Government of 
Kerala. Command Area Development Authority. Evaluation Wing, 
Thrissur. December. 

C ADA (1997): A Sample Survey Report on the Trend of Paddy Productivity in 
the Commands of the CAD Projects in Kerala State, Government of 
Kerala. Command Area Development Authority, Evaluation Wing, 
Thrissur. 

CADA (2000): Report on the Yield Estimation Survey 1998-99, Paddy, 
Command Area Development Authority, Thrissur. 

CAGL Report of the Comptroller and Auditor General of India, various years 
(Chapter on Irrigation Department). 

CPCRI (1985): Coconut Root-wilt disease: Intemity, Production Losses and 
Future Strategy. Central Plantation Crops Research Institute, Kasargod, 
Kerala. 

ewe 

ewe 

ewe 

(1990): Financial Aspects of Irrigation and Multi-Purpos~ River. Valley 
Projects, Central Water Commission. Government of India, MInistry ot 

Water Resources, New Delhi. 

(1994): Pocket Book on Water Dala (Waler Related Statistics), ~e~tral 
Water Commission. Statistics Directorate, Government of India, Mmlstry 
of Water Resources, New Delhi. 

(1998): Water and Related Slatislics, Central Water Commission, 
Government of India. Ministry of Water Resources. New Deihl. 

375 



GOAP (1982): Report of the Commission for Irrigation Utilisation, Government 
of Andhra Pradesh. Hyderabad. 

GOI (1965): Evaluation of Major Irrigation Projects: Some Case Studies, 
Government of India, New Delhi. 

GOt (1965a): Criteria for Appraising the Feasihility of irrigation Projects, 
Research Programmes Committee. Government of India, Planning 
Commission, New Delhi. 

GOI (1970): Joint Indo American Team Report on Efficient Water Use and Farm 
Management Study in India, Government of India New Delhi (Mimeo). 

GOI (1972): Report of the Irrigation Commission, Vol. I, Government of India, 
Ministry of Irrigation and Power, New Delhi. 

GOI (1973a): Report of the Sixth Finance Commission, Government of India, 
Ministry of Finance, New Delhi. 

GOt (1973b): Report of the Expert Commiltee on Rise in Costs of Irrigation and 
Multi-purpose Projects, Government of India. Ministry of Irrigation and 
Power. New Delhi. 

GOI ( 1976a): Report of the National Commission on Agriculture. Government of 
India. Ministry of Agriculture and Irrigation. New Delhi. 

GOI (1976b): Slipplementary Report of the Comptroller and AlidilOr General of 
India/or the year 1975-76, Government oflndia, New Delhi. 

(iOI (1980a): Report of the WorkillK Group on Irrigation: Maior and Jfedillm 
Irrigation Programme, 1980-85, Government of India. Ministry of 
Irrigation and Power, New Delhi. 

GOI (1983): Planning Process and Monitoring Mechanism with Reference to 
Irrigation Projects, 141" Report of the Pliblic Accounts Committee 
(PAL), 1982-83, Seventh Lok Sabha, Government of India, Ministry of 
Planning (Planning Commission), Lok Sabha Secretariat, New Delhi. 

GOI (1989): Report of the Working Group on Major and Medium Irrigation 
Programme for the Eighth Plan, 1990-95, Government of India. New 
Delhi. 

(jOI (1992). Report of the Committee on Pricing of Irrigation Water, 
Government of India Planning Commission, New Delhi. 

GOI (1992): Eighth Five Year Plan- 1992-97, Vol. 1I Government of India, 
Planing Commission, New Delhi. 

GOI (2000): Economic Survey, 1999-2000. Government of India. Ministry of 

Finance, New Delhi. 

(i()K ( 1965): Report on the Consolidation of Holdings, Board of Revenue. (by T. 
N. layachandran). Government of Kerala, Trivandrum. 

GOK (1967a): Kerala Land Utilisation Order, Government of Kerala, 

Trivandrum. 

376 



GOK (1967b): Evaluation of Some Major Irrigation Projects in Kerala, 
Government of Kerala Bureau of Economics and Statistics (BES), 
Trivandrum. 

GOK (1974): Irrigation Projects ofKerala, Government of Kerala Public Works 
Department (PWD), Trivandrum. 

GOK (1977): Statistics for Planning. Bureau of Economics and Statistics, 
Government of Kerala Trivandrum. 

GOK (1979): Terminal Report of the Pilot Project for Soil and Water 
Management in the Neyyar Command Area, Government of Kerala, 1973-
77. 

GOK (1981): Terminal Report ol the Pilot Project for Soil and Water 
Wanagement in the Chalakudy Command Area. Government of Kerala, 
1977-81. 

GOK (1983): Datahase ol Kerala Economy. Section III. Irrigation, Government of 
Kerala Department of Economics and Statistics, Trivandrum. 

GOK (1988): Economic Review. Government of Kerala. State Planning Board, 
Trivandrum. 

GOK (1990): .\finor Irrigation Works in Kerala. A Rn·iew. Government of 
Kerala. Public Works Department (irrigation). Trivandrum. 

GOK (1993). Statistics for Planning. Department of Economics and Statistics 
(DES). Government of Kerala. Trivandrum. 

GOK (1997a): Sinth Five Year Plan, 1997-2002: Report olthe Task Force on 
Field Crops, Government of Kerala State Planning Board, 
Thiruvananthapuram, June, 88p. 

GOK (1997b): Economic Review, Government of Kerala. State Planning Board, 
Thiruvananthapuram. 

GOK (1998a): Economic Review, Government of Kerala, State Planning Board, 
Thiruvananthapuram. 

GOK (1998b): Paddy Field Protection Movement Study Report, Popular Expert 
Committee, Government of Kerala, Thiruvananthapuram, 80p. 

(jOK (1999) Economic Rn·iell. G,l\t:rnment of Kerala. State Planning Board, 
Thiruvananthapuram. 

Mangalabhanu (1977): Project Report for 
Malampuzha. Peechi, Chalakudy 
Agriculture, Government of Kerala, 

the Command Area Development. 
Irrigation Projects, Dept. of 

Mathew. Minnie (1996): Report o/the Committee COllStituted for Suggesting 
Amendments /0 Kerala Lund C'tilisation Order (196 7). Government of 

Kerala, Trivandrum. 

NSSO (1984): Sarvekshana, 8 (2). National Sample Survey Organisation, New 

Delhi 

377 



NSSO (1985): Sar\'(:kshana. 9 (I). National Sample Survey Organisation New 
Delhi. ' 

Rubber Board (1999): Indian RuMer Statistics, Vol. 23. Kottayam, Kerala. 

IV. Otllu Reports/ Documents/ Working papers 

Alexandratos, N. (Ed.) (1995): World Agriculture Towards 2010, An FAO Study. 
Chichister, Wiley. 

Ansari. N (1989): 'Rehabilitation of Communal Irrigation Schemes in Nepal, 
ODI-IIMllrrigation Management Network Paper, 89/1C, June. 

APO (1991): Farm Level Irrigatio/l Water Management. Asian Productivity 
Organisation. Tokyo. 

Asad. M, L. Azevedo, K.E. Kemper and L. D. Simpson (1999): Management of 
Water Resources: Bulk Water Pricing I Brazil, World Bank Technical 
Paper No. 32. 

Babu. K.S.. R. Balakrishnan Asan. S. Rageena, C. Bhaskaran, N. 
Mohanakumaran and U. Mohammed Kunju (1993): 'Trends in Area. 
Production and Productivity of Major Crops in Kerala·. National 
Agricultural Research ProJect (Southern Zone). Kerala Agricultural 
llniversity. Vellayani 

Baby. A. A. (1996): Trends in Agricultural Wages in Kerala, 1960-1990. Centre 
for Development Studies. Thiruvanthapuram. Occasional Paper Series. 

Binswanger. H.P.. S.R. Khandkar and M.R. Rosenzweig (1989): 'How 
Infrastructure and Financial Institutions affect Agriculture Output and 
Investment in India', Policy Planning and Research Working Paper No, 
163. World Bank, Latin America and the Caribbean Country Department 
II. Washington, DC. 

Bottral, Anthony (198 I): 'Managing Large Irrigation Schemes: A Problem of 
Political Economy'. Overseas Development Institute (ODI), Agricultural 
Administration Unit, Occasional Papers 5, London. 

Chand, Ramesh (2000): 'Emerging Trends and Regional Variations in 
Agricultural Investments and Their Implications for Growth and Equity', 
National Centre for Agricultural Economics and Policy Research (NC AP). 

New Delhi. Policy Paper II. 

CMIE (1994): Basic Statistics Relating to States of India, Centre for Monitoring 

Indian Economy, Bombay. 

CSE (1985): The State of India's Environment' The Second Citizen's Report. 
Centre for Science and Environment New Delhi. 

FAO (l993a): 'The State of Food and Agriculture'. FAO Agriculture Series No. 
26. Food and Agriculture Organisation, the United Nations, Rome. 

FAO (l993b): 'Agriculture Towards2010',ln: Alexandratos, N. (Ed.) (1995) 

378 



Ferrer. A.M., .L.e. Lucero (1988): 'Developing Partnership in the Management of 
lITIgation Systems'. ODI-IIMI Irrigation Management Network Paper, 
8811 C, June. 

IFPRI ~ 1994): Water Resource Allocation: Agricultural Pruductivity and 
Envlrunmental Impacts, International Food Policy Research Institute, 
Washmgton, D.C. 

IIMI (1993): Advancements in IIMl's Research. 1992, International Irrigation 
Management Institute Colombo. Sri Lanka. 

INCOLD (1992): Register of Large Dams in India, Indian National Committee 
on Large Dams Central Board of Irrigation and Power (CBIP). New 
Delhi, October. 

INCOLD (1979): Major Dams in India. Indian National Committee on Large 
Dams. Central Board of Irrigation and Power, New Delhi. 

INCOLD (1998): Wurld Register of Large Dams, International Committee on 
Large Dams. 

Janakarajan. S. and A. Vaidyanathan (1998): 'Conditions and Characteristics of 
Groundwater Irrigation in Tamilnadu: A study of the Periyar Vaigai 
Basin'. Madras Institute of Development Studies, Chennai (Mimeo). 

Kannan. K. P. (1998): . Political Economy of Labour and Development in 
Kerala·. Wurking Paper Xo. 2.'i-lCentre for Development Studies, 
Thiruvananthapuram. 

Kannan, K.P, and K. Pushpangadan (1990): . Dissecting Agricultural Stagnation 
in Kerala: An Analysis across Crops, Seasons and Regions'. Centre fOf 
Development Studies, Working Paper No., 238. Trivandrum. 

KSI (1994): Conversion of Paddy Land in Kerala, Kerala Statistical Institute, 
Thiruvananthapuram. 

KSSP (1988): . Eighth Plan of Kerala: A Preface to the Discussions', 
(Malayalam). Kerala Sasthra Sahitya Parishad, Trichur. 

Lenton. Roberto (1982): 'Management Tools for Improving Irrigation 
Performance'. A paper presented at a Special Course on Water 
Management in Irrigation System. Central Water Commission, New 
Delhi. 

Madhavachandran, K (1999): .. Evaluation of Beneficiary Farmers' Associations 
under Command Area Development (CAD) Programme in Kerala', Final 
Report Submilled to The Indian National Commillee on Irrigation and 
Drainage (INC/D). New Delhi. CWRDM. January, 115p. 

Mitra. Ashok K. (1997): Irrigation Management and Pricing of Irrigation Water, 
NABARD Occassiunal Paper No. -I, National Bank for Agriculture and 

Rural Development. Mumbai, 103p. 

379 



Narayan, B.K. and M: Venkata Reddy (1978): Bench Mark Survey Reporl: Farm 
Ec~nomy, Institute for Social and Economic Change (ISEC), Bangalore 
(Mlmeo). 

Narayana. D .. K.N. Nair, P. Sivanandan. N. Santha and G.N. Rao (1989): 
Coconul Development in Kerala: Ex-post Evaluation, Centre for 
Development Studies, Thiruvanathapuram. 

Pal, S. P. (1985): Contribution of Irriga/ion /0 Agricul/ural Produc/ion and 
Productivity, National Council of Applied Economic Research (NCAER), 
New Delhi. 

Pant. Niranjan (1979): Some Aspects of Irrigation Administration (A Case Study 
ol Kosi Project), A.N. Sinha Institute of Social Sciences, Patna. Bihar 
(Mimeo) 

Prasad. P.H. (1972): Economic Benejits in the Kosi Command Area. A.N.Sinha 
Institute of Social Studies. Patna. Bihar (Mimeo). 

Purohit. B.C. and V. R. Reddy (1999): 'Capital Formation in Indian Agriculture: 
Issues and Concerns', NABARD Occasional Paper No. 8.c, National Bank 
for Agriculture and Rural Development, Mumbai. 

Pushpangadan. K (\ 992): 'Wage Determination in a Casual Labour Market: The 
Case Study of Paddy Field Labour in Kerala', Working Paper No. 2-1-1. 
Centre for Development Studies. Thiruvanthapuram. 

Rao. C.H.H. B.D. Dhawan and Ashok Gulati (1999): 'Towards Reforms in 
Indian Irrigation'. A paper for the NCAER-IEG World Bank Workshop on 
Reforms in Agriculture. New Delhi, April. 

Rao. P.S. (1993): Review of Selected Literature on Indicators of Irrigation 
Performance, International Irrigation Management Institute (IIMI), 
Colombo, Sri Lanks. 

Rosegrant. M.W. and R.G. Schleyer (\994): . Tradable Water Rights: 
Experiences In Reforming Water Allocation Policy'. Irrigation Support 
Project for Asia and the Near Eas/. Prepared for the Bureau for Asia and 
Near East of US Agency for International Development (USAID), 
Arlington, VA, 190p. 

Salcth. R. M. (1997): Farm Technologies and Rural Poverr). An Evaluation of 
Linkages atlhe Macro Level, Institute of Economic Growth (lEG), Delhi. 

Santhakumar, V (1997): :Institutional Lock-in in Natural Resource Management: . 
the Case of Water Resources in Kerala', Working Paper No. 276. Centre 
for Development Studies Thiruvananthapuram 

Shcnggen. Fan and B.R. Peter Hazell (1997): 'Should India Invest More in Less 
Favoured Areas?', EPTD Discussion Paper No. 25. International Food 
Policy Research Institute (IFPRI), Washington, D.C, (mimeo). 

Small, L.E. and Mark Svendsen (\ 992): A Framework for Assessing Irrigation 
Perlormance. International Food Policy Research Institute (IFPRI). 

Washington, D.C. 

380 



Suresh, K.A. (2000): 'Group Management Approach to Agricultural 
Development- A Case Study of Rice Farming in Kerala', Project Report, 
College of Co-operation, Banking and Management, Kerala Agricultural 
University (KAU), Thrissur. l27p. 

Svendsen, M. (1992): Assessing Effects of Policy Change on Philippine 
Irrigation Performance, International Food Policy Research Institute 
(lFPRI), Washington, D.C. 

Tyagi, N.K., S. Bhind, R.K. Kaushal, S. Ambart and A.R. Mishra (1991): 
'Improving Canal Delivery Performance: Some Approaches', /IVAI Report 
3, Central Soil Salinity Research Institute, Kamal. India. 

Vermillion, Douglas (1997): 'Impacts of Irrigation Management Transfer', 
Research Report, II International Irrigation Management Institute, 
Colombo, Sri Lanka. 

Water and Power Consultancy Services (India), (1989): . Irrigation Systems 
Criteria for Measuring Performance', Water Resources Management and 
Training Project. New Delhi. 

World Bank (1999): The Irrigation Sector. India Water Resources Management. 
South Asia Region Rural Development Sector Unit in Collaboration with 
Government of India, Ministry of Water Resources, Allied Publishers, 
New Delhi. 

V, Conferencel Seminar Papers and proceedings 

Alagh, Y.K. (2001): 'Emerging Institutions for Rural Development', Foundation 
Day Lecture, NIRD Foundation Day Seminar on Emerging Institutions for 
Decentralised Rural Development, January 7-8, 2001, National Institute 
of Rural Development, Hyderabad. 

Ali, Hashim Syed (1980): 'Integrated Water Management Above and Bclow the 
Outlet', A paper presented at the All India Workshop on Warabandi, 
Administrative Staff College, Hyderabad. 

Ananthakrishnan, N. A. (1982): . Irrigation Projects in Kerala: In retrospect', 
Seminar on Development of Irrigation in Kerala. Institution of Engineers, 
Trivandrum. Kerala. 

Bhatia, Rand M. Falkenmark (1992): 'Water Resource Policies and the Urban 
Poor: Innovative Approaches and Policy Imperatives', Background paper 
for the ICWE, Dublin, Ireland. 

Carruthers, 1.0. and lA. Morrison (1996): 'Institutions in Water Resource 
Management: Insights from New Institutional Economics', In: Howsam. P 
and R.C. Carter (eds.). Water Policy Allocation and Management in 
Practice. Proceedings of the International Conference on Water Policy, 
held at Cranfield University, 23-24, September, E&FN SPON (An Imprint 
of Chapman). London, pp. 205·212. 

Central Board of Irrigation and Power (CBIP) (1977): Proceedings of the First 
Seminar on Evolving the Strategy for Irrigation Department, New Delhi. 

381 



Central Board of Irrigation and Power (CBIP) (2000): Proceedings of the 
Workshop on Dam Safety. Including Instrumentation of Dams, held at 
Thiruvananthapuram, Kerala, during 15-17 November 2000. 

Chackacherry, George (1990): 'Need for Farmer Participation in Irrigation 
Management: Experiences from Kerala', Kerala Science Congress, 1990, 
Trivandrum. 

Cotton, Lt., Gen. Sir. Arthur (1874): Lectures on irigation Works in india, 
delivered at the School of Military Engineering, Chatham, Autumn 
Session, Uddaraju Raman, Wijayawada. 

FAO (1991): 'Improved Irrigation System Performance for Sustainable 
Agriculture', Proceedings of the Regional Workshop, Food and 
Agriculture Organisation, Bangkok, October 1990. 

Habib, Irfan (1970): 'Presidential address', Proceedings of the Indian History 
Congress (31 51 Session, Varanasi, 1961), Indian History Congress, Patna. 

Jacob, T.A, (1990): 'Rotation System of Irrigation', Workshop on Constraints in 
('ommand Area Development, Thrissur, Kerala. 

(1995): 'Irrigation 
the International 

Wuhan. China, 

Johnston, S.H., D.L. Vermillion and J.A. Sagardy 
Management Transfer', Selected Papers from 
Conference on Irrigation Management Transfer. 
September 1994,llMI. Colombo and FAO, Rome. 

Padhi, G.N. and A.R. Suryavanshi (1982): 'Evaluation of Water Distribution 
Method of Left Salawa Distributory of Upper Ganga Canal System', In: 
Indian Water Resources Society, Proceedings of the Workshop on Water 
Distrihution Practices, Roorke, July 2-3, pp. 23-34. 

Patil, R.K. and S.N, Lele (1995): 'Irrigation Management Transfer: Problems in 
Implementation', In Johnston, S.H.; DL Vermillion and J.A. Sagardy 
(eds.), Irrigation Management Transfer, Selected Papers from the 
International Conference on Irrigation Management Transfer, Wuhan, 
China, September 1994, IIML Colombo and F AO, Rome. 

RadhakflShnan, V (1983): 'Economics of Paddy Cultivation and its Impact on 
Production', A papcr presented at the Seminar on Stagnation of Rice 
Production in Kerala, July 1-3, Collegc of Agriculture, Vellayani, 
Trivandrum. 

Rao, C.H. Hanumantha (1997): . Agricultural Growth, Sustainability and Poverty 
Alleviation in India: Recent Trends and Major Issues of Reform', paper 
presented on December 10, 1997 at International Food Policy Research 
Institute (IFPRI), Washington, D.C. 

Thomas, E.K, P Indiradevi, and K. Jessy Thomas, (1992): 'Variability of Co­
operative Credit: An Analysis of Crop Loans in Trichur District', Dept. of 
Agricultural Economics, Kerala Agricultural University. 

382 



Tomlinson, B.R. (1992): 'The Indian Agricultural Problem, 1900-1950: Land, 
Lfabour and Capital', paper presented at the 12th European Conference on 
Modern South Asian Studies, Berlin. 

Vaidyallathan, A (1987): ' India's Agricultural Development in a Regional 
Perspective', R.C. DUff Memorial Lectures, 

Varadan, K.M., K. Madhavachandran, E.J. Joseph, and M. Jayakumar (1989): 
'Impact of Irrigation on the Cropping Pattern in the Command area of 
Kuttiadi Irrigation Project: A Case Study'. National Seminar on Socio­
Economic and Environmental Impact of Water Resources Projects, Centre 
for Water Resources Development and Management (CWRDM), Calicut. 

Viswanathan, P. K. (1997): . Irrigation Projects in Kerala: a Review of Past 
Performance and Future Prospects'. A Paper Presented in the Dr. TN 
Krishnan Memorial Seminar. 'Development of Kerala in a Comparative 
Setting, held at Centre for Development Studies, Trivandrum during 7-9, 
September. 

Viswanathan, P. K. (2000): 'Infrastructure Development and Public Water 
Institutions: The Case of Irrigation Projects in Kerala', Proceedings of the 
International Symposium on Development Policies for the New 
Millennium, held at thc Indira Gandhi Institute of Development Research 
(IGIDR), Mumbai, 12-14 July. 

Viswanathan, P.K. (1999): 'Functioning of Informal Water Institutions: 
Implications on Sustainability of Resources Use and Farming Systems', 
Paper presented at the First Biellllial COllference of the Indian Society for 
Ecological Economics, held at thc Institute for Social and Economic 
Change, Bangalore, December 20-22. 

Wade, Robert (1985): 'On the Sociology of Irrigation: How do We Know the 
Truth about Canal Irrigation'. A Discussion Paper, Report No. APU 37, 
Research Unit, Agriculture and Rural Development Department, 
Operational Policy Staff, World Bank, May. 

VI. M.PhiLl Ph.D. Dissertations 

Babu, K. Satheesh (1998): 'Institutional Credit Supply and Repayment 
Behaviour of Farmers in Kerala: A Policy Perspective'. An Unpublished 
Ph. D Dissertation Submitted to the Indian Agricultural Research Institute, 
New Delhi. 

Chackecherry, G. (1995): 'Farmers' Participation in Irrigation Management'. An 
Unpublished Ph. D. Dissertation Submitted to the Mahatma Gandhi 
University, Kottayam, Kerala. 

Deepa. G.L (1994): . Industrial Crisis and Women Workers: A Study of Cashew 
Processing Industry in Kerala·. An Unpublished MPhii Dissertation 
Submitted to the Jawaharlal Nehru University, New Delhi, through the 
Centre for Development Studies. Thiruvanthapuram. 

383 



Francis, Shaji, K (1990): 'Dynamics of Rural Labour Markets: An Analysis of 
Emerging Agricultural Labour Shortage in a Kerala Region' . An 
Unpublished MPhil Dissertation Submitted to the Jawaharlal Nehru 
University, New Delhi. through the Centre for Development Studies. 
Thiruvanthapuram. 

Geethakutty, P. S. (1993): 'Fertiliser Use Behaviour of Rice Farmers of Kerala' , 
An Unpublished PhD. Dissertation Submitted to the Kerala Agricultural 
University. 

Jose, Sunny (1991): 'Group Farming in Kerala: An Illustrative Study, 
unpublished MPhil Dissertation Submitted to the Jawaharlal Nehru 
University, New Delhi. through the Centre for Development Studies, 
Thiruvanthapuram. 

Mollinga, Peter, P. (1998): 'On the Water Front: Water Distribution, Technology 
and Agrarian Change in a South Indian Canal Irrigation System'. An 
Unpublished Ph.D. Dissertation Submitted to the Wageningen 
Agricultural University, Wagengingen, The Netherlands. 

Narayanan, N.C. (1994): 'Sustainable Land Use for Agriculture: A Local Level 
Approach with Reference to Paddy Cultivation in Kerala·. An 
Unpublished MPhil Dissertalion Submitted to the lawaharlal Nehru 
University. New Delhi. through the Centre for Development Studies, 
Thriruvanthapurarn 

Netto. N. (1990): 'Public Investments in Irrigation Projects in Kerala: An 
Analysis of Cost and Organisational Structure'. An Unpublished M Phil 
Dissertation Submitted to the lawaharlal Nehru Univeristy. New Delhi. 
Centre for Development Studies, Thiruvanthapuram. 

Reddy, M. Venkata (1990): 'Command Area Development Programmes'. An 
Unpublished PhD. Dissertation Submitted to the University of Mysore, 
Mysore. 

Reidinger, R. B. (1971): 'Canal Irrigation and Institutions in North India: Micro 
Study and Evaluation'. An Unpublished PhD. Dissertation Submitted to 
the Duke University. University Microfilms. 

Sreeja. S. (1998): . Supply Response of Some Agricultural Commodities in 
Kerala'. An Unpublished Ph. D. Dissertation Submitted to the Mahatma 
Gandhi University, Kottayam, Kerala. 

Umadevi, S. (1984): 'Impact of Plantations on Kerala's Economy with Special 
Reference to Rubber'. A Ph. D. Dissertation submitted to the Kerala 

University, Thiruvanthapuram. 

Velde. EJ. Vander (1971): 'The Distribution of Irrigation Benefits: A Study.in 
Haryana', A Ph.D. Dissertation in Geography Submitted to the UmveTSlty 

of Michigan, University Microfilms. 

384 


