


























































































































































































































































































































































































a natural monopoly situation that can be filled by a state agency. The inherent features of 

rivalry and non-excludability of water resources implies that its optimal allocation can be 

achieved via state allocation through organization of irrigators. Moreover, the scale and 

technological complexity of many large-scale surface irrigation systems require state 

intervention to manage them. 

In Gundur, otlice bearers of the WUA expressed the view that training of both otlice 

bearers and members interested in accounting is important to understand, or to develop 

simpler accounting procedures that can be understood more readily by everyone in the 

WUA. They should be instructed regarding professional practices and procedures in 

budgeting. This will help in the review and discussion of audit reports in general assembly 

meeting. Another aspect that required agency intervention was the instilling of awareness 

on legal regulations affecting WUA activity. Also opportunities for upgrading of skills 

should be made available to farmers and training should also be given to carry out minor 

repairs. So far, none of the members of the WUA have received any training on managerial 

or administrative aspects although once three farmers were taken to Maharashtra WUAs by 

CADA as part of their "farmer-to-farmcr" training program, which was considered 

successful because it related directly to people's experience. Since the WUA has not hired 

any professionals to manage their system, agency intervention in training the otlice bearers 

becomes imperative. 

One of the office bearers interviewed remarked: 

" We are not happy with the agency support so far in the village, and we need their support 

for training of farmers and technical advice although it is not necessary that the regulation 

of the association be imposed coercively from the agency. We would like to confirm to 

legitimatejormulas devised by liS, rather than to formulas devised by external experts ". 

Maintenance of records 

Proper and transparent maintenance of records is one of the key indicators for assessing the 

performance of the WUA. In Gundur, maps of irrigation and drainage systems and most of 

the administrative and financial records are kept in the office of the WUA. The treasurer 

assumes entire responsibility for financial transactions and for maintaining bank accounts, 
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keeping water cess books and bills. In addition, the books in which fines and penalties are 

documented are also well maintained by the WUA and made available for verification by 

the community every year. The accounts are audited by the audit department every year 

and so far the WUA has not received any bad remarks. The records are not allowed to be 

taken outside the otlice premises, but are open for verification at any time by the members, 

village elders and otticc bearers. 

The records most frequently verified by members are the water cess bill, and the annual 

budget record. The annual budget record gives the allocation and expenditure of WUA 

money to various activities like O&M, salary of Neergunty. office expenses, ctc. Farmcrs 

normally do not verify audit reports mainly because they are illiterate" . They verify the 

accuracy of records and their verification is recorded in the records through signatures or 

thumb impressions. This social auditing helps in eliminating fraud and ensuring members' 

confidence in the office bearers. Hence, the internal auditing present in the WUA increases 

the identification of users with the WUA as this makes the otlice bearers responsible to the 

WUA directly rather than to any agency. Since there is direct interaction between members 

and otlice bearers on a regular basis, accountability is ensured. This shows that the WUA 

has ensured transparency and accountability to build confidence in the community. This 

has resulted in bcttcr co-operation and efficient management of the system. 

Participation of the community 

Regularity in conducting meetings and participation of the community is important for the 

smooth functioning of the WUA. Two to three general body meetings are held in a year. 

They are held before and after the Kharif and Rabi season. In case of emergency, special 

general body meetIngs are also held. Dates of meetings will be informed to the members a 

week before through a person who goes around the village by beating drums, gathering 

people and informing them. Most of the members attend the meetings and participate in the 

deliberatIOns. 

The issues discussed during meetings are water distribution stratcgies, particularly under 

scarce conditions, O&M plans and cost sharing, rule enforcement of rules and regulations, 

" In Gundur 43% of the sample farmers are illiterate and only 8.5% arc above matriculation (see Table-4.4). 
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collection of water cess and presentation of accounts or reports. Another important aspect 

discussed during meetings is to do with sheep penning, provision of sand, etc. to mitigate 

soil-related problems. 

While office bearers regularly participate In the meetings, all others attend when 

emergency meetings are held on occasions when adequate water is not available in the 

canal or to resolve conflicts or when an urgent action is needed. Small and marginal 

fanners sometimes do not attend because, they are employed in wage labor to supplement 

the marginal income from their tiny fann holdings. They attend meetings only if they 

require any help or infonnation from the WUA. Absentee landlords who are not in the 

village are not able to attend meetings regularly. Members who own land in the command 

and stay in the village but their primary occupation is not agriculture but business and other 

fonnal employment did not show much interest in attending meetings. They, however, get 

a regular feed back on the issues discussed in the meetings, and offer suggestions, if and 

when required. 

Overall performance of WUA 

In order to assess the perfonnance of WUA, fanners were asked a number of questions. 

According to them, five important factors have led to the sustainability of the WUA. None 

of the interviewed fanners expressed alienation from the system of management. They 

were asked to rank one for most important factor and five for least important. The ranking 

took some tIme but in the end the sample fanners appeared sure about their responses. 

Table 7.13 gives the result ofranking of sample fanners. 

It can be noted from Table 7.13 that 33 out of 47 fanners ranked water distribution as being 

the most Important factor for the sustainability of the WUA. Working optimal water 

distrihution schedules and managing uncertainty is one of the most important activities of 

the WUA. All fanners proportionally share both excesses and shortfalls in water deliveries 

in the system. The distribution policy ensures fairness to all the members of the WUA and 

according to the distributive justice theory of Rawls (1971); one policy is superior to 

another if the welfare of the worst off individual is better. The fanners recognize control of 

free riders as the next most important factor. The WUA has been able to curb free riders 
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through strict rule enforcement. Maintenance of infrastructure is ranked as three by 33 

members. The WUA is capable of getting the users to work together for the maintenance of 

the infrastructure by developing a shared felt need. Leaders have been able to pursue the 

path of collective action to address common concerns. The WUA itself is a product of able 

leadership. Contlict resolution is ranked as the least important by the irrigators with the 

majority of farmers putting it in the last two ranks. This shows that WUA ensures effective 

controlling of free riders and delivering water to the farmer in a predictable and 

controllable manner. Transparency in maintaining records and financial viability has also 

intluenced the capability of the WUA. 

T bl 7 n F t C t'b f h S a e . ac ors on n U 102 to t e ustainability of Association . . . 
Rank Water Control Leadership Conflict Maintenance 

distribution . free resolution of 
riders' infrastructure 

Count of rank I's 33 7 0 0 2 
Count of rank 2's 8 33 5 2 4 
Count of rank 3's 5 5 7 3 33 
Count of rank 4's I 2 32 4 4 
Count of rank 5's 0 0 3 38 4 
Mean (and order) 1.45(1) 2.04(2) 3.7(4) 4.66(5) 3.09(3) 
Total 47 47 47 47 47 

Note: The numbers In the columns are the frequency count of the rank of Importance by the 
respondents. At the bottom of the table, the mean response is calculated to show the order of ranking 
(in brackets) of each of the five factors. 

Although the WUA was formed by the irrigators, within an agency-managed system, 'we 

find certain aspects which need intervention and external support. The WUA has, by and 

large, devised governance that has remained stable over long periods of time in 

environments characterized by considerable uncertainty and change. Despite all the 

differences l2 among the members in the WUA, all share fundamental similarities. The 

similarity is that all face uncertain and complex environments. Though the construction of 

physical works tends to reduce the level of Uncertainty in terms of water availability, it also 

tends to increase the level of complexity in terms of organization and management in the 

system. But still, this complexity cannot divide the group of heterogeneous individuals. 

This is because individuals associate themselves into a collective group with an objective to 

12 Differences here mean heterogeneity in terms of caste, class, assets, slO11s, size of the holdings and non­
agncultural Income. The study area consists of bolh local and the migrant Andhra farmers. The details of 

these have been discussed in Chapter 4. 

179 

• 



face the uncertainties and also to search for solutions where possible. The reasons for better 

collective action here can be explained by the Buchanan & Tullock (1965) theory, which 

emphasizes that collective action emerges when individuals cannot fulfil their needs 

through individual actions and they come together and choose a collective mode of action 

where each of its individual members finds it profitable to act collectively rather than 

individually. This can be noticed in terms of paying water cess or contributing labor for 

O&M or abiding by the rules of the WUA where the individual costs are less than the 

benefits out of collective action. The low level of monitoring undertaken and also the low 

levels or almost absence of chronic conflict among farmers in the WUA testify to the 

stability of the system and is considered by Glick to be "a tribute to the efficiency of the 

distribution system" (Glick, 1970). More than any other single factor, the sustainability of 

the WUA is ensured because the farmers have enough incentives to participate that have 

resulted in sufficient tangible and non-tangible gains. This case clearly demonstrates a 

robust and self-governing institution in an agency-managed large irrigation system where 

well-specified management functions and assignment of authority along with effective 

accountability and incentives for farmer participation exist. Furthermore, arrangements for 

timely contlict resolution by the WUA are noteworthy. 

Most importantly, the WUA successfully addressed two major issues i.e. allocation of 

water and regular maintenance of the irrigation infrastructure. This has resulted in efficient 

irrigation services at a reasonable cost leading to the satisfaction of farmers. The WUA is 

exposed to urban market activities with good roads and connections and the market 

penetration has increased the economic returns to irrigated agriculture, and thereby the 

incentives of farmers to participate in the WUA. Hence, it challenges Fujita, Hayami & 

Kikuchi (1999) point that accesses to markets often decreases interdependence and 

therefore might reduce the likelihood of collective action. Although there exists a 

legitimate and continuing role for the state, the WUA meets Shepsle's (1989) and Ostrom's 

(1994) cri terion of institutional robustness, where the rules have been devised by the 

members and modified over time, according to a set of collective-choice and constitutional 

rules. The popular notions of obstacles caused by the hierarchical society were proven to be 

invalid under conditions of a participatory process of social organization where the farmers 

cope with existing social and political pressure along with feudal forces and act collectively 
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to improve the quality of the WUA perfonnance Hence th WUA h t' . ,e as a grea er Impact not 
only on the physical perfonnance of th " . '.. e ImgatlOn system, but also In meetmg socIal 

objectives, for the achievement of instrumental goals in the interests of the community. 

This case illustrates the conditions under which collective action emerges, becomes 

effective by developing and enforcing appropriate internal bylaws where the members 

agree upon a set of rules, rights and responsibilities, and is sustained over a period of time 

to provide a common good. 

In Hagedal, to understand the local dynamics and the lack of interest to fonn a WUA (see 

Table 7.1). questions were posed to the sample fanners as to how and under what 

conditions they would accept the fonnation a of WUA. Their perceptions are presented in 

Table 7.14. 

Table 7.14: Conditions under which Farmers are Willing to Form WUA 

Conditions Farmers response (in 
percent) 

Rehabilitation of intTastructure 42 

Adequate water to grow p,!ddy/sugarcane 82 

Fair representation in office 32 

Reasonable water cess 74 
Note. \lulllple responses 

The majority of fanners (82 percent) are willing to fonn a WUA if paddy or sugarcane is 

allowed to be grown. Fanners in the upper and middle reaches of TBP are used to taking 

independent decisions on crop choice, without bothering about scarcity of water for others. 

Farmers, therefore, fear that the new system of joint management will result in increased 

water rates. Hitherto they considered water as a tree commodity. With the formation of the 

WUA they fear that water charges will be increased and be paid compulsorily. 

Given the constraints and socio-economic problems in Hagedal, there is need to motivate 

farmers to form a WUA to reduce the adverse effects on the soil. But in the absence of 

meaningful dialogue between the agency and the farmers, it may remain a distant dream. 

The 'bottom-up' approach needs to be rigorously implemented in sprit to motivate farmers 

in this village. 
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In Gundur, farmers welcomed the idea of PIM, since they had already experienced co­

operation and knew the potential benefits of co-operative endeavor. They have no 

hesitation in paying the increased water charges as long as there are improvements in the 

quality of irrigation services provided. They are also happy that government assistance will 

be given for major rehabilitation of the infrastructure. Farmers themselves rarely see the 

WUA as an autonomous body or demand for its isolation from the state. The only 

apprehension they have is that they will be torced to grow crops in which they have no 

interest, because of the proposed volumetric supply of water to the WUA. 

Keeping the farmers' perceptions on WUA as a backdrop, an attempt is made to present a 

detailed analysis of the problems and prospects of the on-going PIM programme in TBP. 

The MOU signed between the newly-formed WUAs and Water Resource Department, 

specitles the quantum of water to be delivered to the WUAs. It stipulates the measuring of 

water at the head works of the WUAs so that water is given to the WUAs on a volumetric 

basis. In TPB there are 826 identified WUAs and if measurement has to be taken and a 

vigil is to be kept over the quantum of water let out to each WUA, staff is required in large 

numbers. Given the limited staff strength, presently the process of WUA formation is 

taking too much time. Measuring devises are not yet installed and moreover the quantum of 

water that will be released to the various WUAs is also not clear. Moreover, the MOU 

empowers the water resource department and not the WUAs. While the department has 

powers to cut water supply to the WUAs when they fail to remit water charges in time, at 

the same time there is no specification as to what actions the WUAs can take when the 

department fails to deliver the quantum of water specified in the MOU. The omission of 

this point in the MOU weakens the accountability factor. Further, there is no provision as to 

who should be held responsible for not maintaining the gauge at different points of thc 

canal as per the design. 

Data in the TBP on land affected with salinity and waterlogging indicated the immense 

need for the investment and improvement of drainage management. While government 

efforts has been progressive in improving irrigation performance by transferring the 

management of irrigation systems to farmers organizations, this option can be applied to 
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collective management drainage. The amendment only mentions about the making of 

provision for WUAs to assist ID/CADA in carrying out the irrigation and drainage works 

(chapter IX, section 62A, clause 10) and nothing about its maintenance. Unlike the case of 

irrigation management, no such approach has been worked out for drainage, and a review 

of various countries' experiences (Freisem & Scheumann 200 I) shows that institutions for 

managing agricultural drainage, waterlogging, and salinity are still lacking. Farmers' 

participation can playa crucial role in managing the problem of irrigation-induced land 

degradation and in exploiting the full potential of irrigation, but requires appropriate 

technological and institutional arrangements (Marothia 1997 & 2003; Joshi, 1997). Hence, 

appropriate water distribution practices, although very important in mitigating 

waterlogging and salinity alone will not serve the purpose. In TBP, in the absence of a 

proper drainage system, equal importance has to be given to farmers' participation in the 

collective management of natural and collector drainage. Hence, one of the big challenges 

for the agency is to get beyond the questions of "Why PIM" to the more specific issues of 

what kind of PIM is best suited to the particular conditions of the irrigation system. 

Farmers in both the villages are inclined to shift to rice or other water intensive crops 

wherever possible. The interesting point is that this is justified by the lack of any feasible 

alternative with comparable ease of cultivation and economic returns. Irrigation officials 

have identified paddy cultivation as one of the major causes for waterlogging and salipity 

(see Figure-S.2). Hence, the interventions to promote the cultivation of less water-intensive 

crops assume more importance. The point is to influence micro level decisions of the 

individual producer to favor less water demanding crops and practices by effective 

interventions. Attempts to change the cropping pattern can only succeed when minimum 

returns are assured. This will enable a possible shift in the voluntary decisions of the 

cultivator by making the desired choice attractive to the individual producer. 

One of the main obstacles to the current PIM programme is the rehabilitation of the 

irrigation system. For, none of the distribution canals and hydraulic structures has the 

original design standards. Without major rehabilitation the proposed volumetric supply of 

water to WUA becomes ditlicult. The WUAs often take over the systems even though the 
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rehabilitation work is incomplete Mo h h" , . . . . reover, t e emp aSls IS on transfer of responslblhty 

rather than authority to the user associations. 

Farmers in the upper reaches and tail end ofTPB are showing reluctance to form the WUA. 

We hypothesize the existen"e of' an " rt d U' I·' h' . ~ mve e re attons Ip between water scarcIty and 

returns to the organization that may restrict either the physical or the organizational 

procedures for the tormation of WUA that are being formed in the head and tail reach of 

the project (see Figure 7.2). 

Figure 7,2: Relationship between Water Scarcity and Returns to an Organization 

R" 

Returns 10 

Organilation 

Water Scarcity 

Water supply is plentiful in the upper reaches of the project and there is little reason for 

farmers to organize a~ they have the necessary water. Government investment had served 

to create the impression that providing irrigation services is the responsibility of the 

government. There is a great deal of resistance to the adoption of a participatory approach 

due to the conviction that the existing system is better than the proposed system. In the tail 

reaches due to water scarcity farmers are caught up in their day-to-day struggles to make 

ends meet. Farmers perceive that the problem con/Tonting the community is too large and 

complex, and no solution is likely. Hence as water becomes very scarce, even perfectly 

coordinated actions and investments cannot solve the water shortages and thus the benefits 

/Tom organizing are lower. Therefore, benefits of the organization are high during 

situations of moderate water scarcity. 
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PIM initiative did not originate in the group of water users, but came from outside. PIM 

was an idea of the government and fanners were confronted with it. Serious efforts were 

not made to understand even the basic features of the local situation with regard to water 

management and distribution and social relations in the community. There is also a strong 

tendency by the CADA officials to hold discussions with large fanners and local leaders 

only. This ignores the ditlerential interests and perceptions within the group of fanners. 

The primary interest of the irrigation agency was the physical interventions that were part 

of the refonn process. 

Conclusion 

The detailed analyses presented above on various aspects of WUA fonnation and its impact 

on reducing the adverse effects of irrigation brings out interesting findings. A brief 

overview of which is presented here. 

In Gundur, the physical boundaries of the WUA are fixed. In the absence of technical 

means to distribute water, a proportionate water distribution principle based on customary 

practices and agreed allocation rules is practiced. The system facilitated farmers to meet 

crop-water requirements effectively. In HagedaI, in the absence of a WUA or any strict 

regulatory body, illegal irrigation practices are a common feature. This unauthorized and 

illegal behavior has contributed to inefficient water use leading to waterlogging ,and 

salinity. 

Resource mobilization for efficient management of water distribution system is good in 

Gundur village where WUA is active. Farmers are not hesitant to pay water charges on 

time since the quality of irrigation service is provided by the WUA. The WUA is 

financially viable due to a progressive revision in the water charges, high rates of recovery 

and mobilization of local labor to carry out the maintenance activities of infrastructure. The 

WUA has ensured a high degree of transparency and accountability in their relations with 

the members. This has helped members to repose confidence and trust in the WUA. Office 

bearers with strong managerial skills have achieved sound management of infrastructure 

and provided good irrigation service to the WUA members. In Hagcdal, reluctance to pay 

water charges is due to bad maintenance of infrastructure by the agency and also there is an 
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incentive for fanners to under report the total area irrigated, since local officials maintain 

the records and supervision to ensure their accuracy is lacking. Illegal diversion of water or 

taking water out of turn is a major reason for conflict in Hagedal. 

In Gundur. the concept of green manuring was first given by WUA to alleviate salinity and 

waterlogging. WUA informs the irrigators about the type of green manuring to be done 

depending on the salinity conditions of the soil. Sheep penning and provision of sand in 

waterlogged area is another important activity taken up by the WUA. In Hagedal, farmers 

sought advice from fellow and neighboring farmers regarding the various strategies to be 

adopted to mitigate the soil related problems. The role of the agency in imparting 

knowledge of proper farming methods or the hazards of over irrigation and the strategies 

one has to adopt to mitigate salinity and waterlogging conditions are found to be minimal. 

Hence. fanners' efforts to restore soil fertility are found to be less adequate. 

In Gundur. the most important factor contributing to the sustainability of the WUA is fair 

water distribution practices. control of free riders, maintenance of infrastructure and 

conflict resolution. The WUA has provided an enabling environment for farmer 

participation and investment and hence the farmers displayed a higher propensity to 

support such a WUA. The WUA has also provided an environment in which self-interested 

individuals can co-operate to mutual benefit where the farmers see themselves as managers 

and the government agencies as service providers. Further, a sense of personal 

responsibility by the farmers seemed to underlie the successful management of their 

irrigation systems. 

In HagedaL quite a significant section of the fanners did not feel the necessity for such a 

WUA. Several socio-economic constraints have contributed to the preference of not 

forming a WUA. Farmers do not have a clear concept of the WUA. its advantages, roles 

and responsibilities of different stakeholders. That is the reason why farmers are not in 

favor of WUA, which has resulted in perpetuation of indiscipline in water use and a 

consequent increase in environmental problems. This clearly indicates that the PRA 

exercise carried out by CADA in imparting knowledge to the farmers regarding the 

potential benefits of fonning a WUA is very poor. Significant improvements In 
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sustainability could be expected through better PRA exercise, functional decentralization, 

adherence to the principles of transparency, effective intervention from the government 

where the agency need to play not only an executive but also an advisory role. 

When the case of an existent WUA, which takes over water distribution, is contrasted with 

a scenario of no WUA, where the control continues to lie outside the farmers i.e. with the 

agency. both technically and institutionally interesting perceptions come forth. First, when 

the water users take over the management, timeliness and efficiency in the utilization of 

water is ensured, as seen in Gundur. Secondly. such responsibilities are exercised in the 

collective interest of the community, which has eventually led to a better environment and 

protection of soils. In Hagedal, irrational action on the part of each irrigator due to non­

excludability and rivalry brought about ineHicient use of irrigation water and the 

depreciation of the common physical structures due to lack of maintenance, an outcome 

that leaves everybody worse off, than if they are contributors to full maintenance. Hence, 

the problems of waterlogging and salinity persist which is a by-product of inefficient use of 

irrigation water and infrastructure. 

The results of the study also indicate that in Gundur, in spite of eHicient water distribution 

and maintenance of infrastructure, the problem of waterlogging and salinity still persists, 

though not on a wider scale. The total control of the problems remains a ditlicult task, for 

the WUA with the investments needed, both financially for adequate equipment, and in 

skills for mechanical, chemical and biological maintenance activities. This shows that 

institutions are a necessary conditions but not a sufficient condition to ofter solutions to the 

problems of resource degradation. The nature of the problem makes government 

intervention necessary and calls for developing strong programs on creating awareness to 

farmers regarding various technical and management strategies they need to adopt to 

mitigate the adverse effects. 

Given the farmers preference for water intensive crops, conscious effort is required to wean 

farmers away from growing crops with high water requirements in areas prone to salinity 

and waterlogging hy demonstrating the viability of a low water consumption-cropping 

pattern. 
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Even as the need to improve water use efficiency is generally recognized in the current 

PIM programme occurring in the state, maintenance of drainage has not yet been clearly 

incorporated into the concept of integrated water resources management. The WUA should 

also be encouraged to take up the activities of drainage maintenance, which is of utmost 

importance given the problems of waterlogging and salinity in the upper and middle 

reaches of the TBP. Government has to playa prominent role in investment and in the 

setting of both technical and institutional framework for drainage management. 

The on-gOIng PIM program in TBP is faced with challenges such as unauthorized 

cultivation, violation of cropping pattern, water theft and illegal diversion of water, 

deprivation of water for tail reach farmers, deteriorated infrastructure, etc. These factors are 

posing problem for the proposed volumetric supply of water and thereby the effective 

formation ofWUAs. 
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Chapter 8 

Impact of Water Users' Association 

The previous chapters have dealt in detail with the causes for waterlogging and salinity in 

the study villages and the various strategies adopted by stakeholders to mitigate the adverse 

effects. Given the farmers dependence on irrigated farming, this chapter attempts to analyse 

the impact of salinity and waterlogging on rice production and the role of the WUA in 

improving crop yields. 

The approach 

Several analytical approaches have been used to assess the impact of soil salinity on output. 

Pincock (1969) used the whole farm budget to analyse the impact of salinity on net farm 

income. Hussein & Young (1985), Joshi (1987) and Joshi et al. (1994) have estimated the 

crop losses due to soil salinity using the production function approach in India. While 

Hussein & Young used electrical conductivity as one of the explanatory variables, Joshi 

(1987) estimated the impact on crop yield using a dummy variable for soil salinity level. 

Byerlee & Ali (2000) and Faruqcc (1995) have explored interlinkages between land use 

behavior and farm productivity in Pakistan. 

In our study, the empirical analysis has been carried out in three stages. In the first stage', to 

examine the de.6'fee of relationship between inputs and output we estimate the correlation 

coefficient. [n the second stage, we have adopted the Cobb-Douglas type production­

function approach to determine the impact of soil salinity and waterlogging on yield levels 

of paddy. This analysis, therefore, examines land degradation in terms of loss of farm 

productivity (i.e. in reduced paddy yield). Finally in the third stage, the production 

functions have been used to analyse the impact of changes in inputs and quality of land on 

the changes in the yield with the help of a decomposition analysis!. 

1 D 'I' I" a mathematl'cal technique that could disaggregate and quantify a difference in an ecomposl Ion ana YSls IS " '. 
b bl t 'tat' iable into its components, More SImply, the techmque proVIdes a method to o serva e quan lIve var " ,,' h d 'h ". , 

'fy h ' 'f: t S ofa dl'f~erence such as "before and after or WIt an WIt out SItuatIOn, quantI t e mtervemng ac or. " 
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The production function approach adopted for this study assumes that salinity and 

waterlogging intluences the crop yield. To establish such a relationship, the Cobb-Douglas 

type production function is adopted for paddy and is estimated with the help of the 

Ordinary Least Square Technique in its log-linear form. The functional forms and variables 

listed below were selected for discussion and analysis. The production functions were 

estimated separately for good soils and affected (waterlogged and saline) soils in both the 

villages. To establish the impact of salinity and waterlogging on rice yield, the factors 

affecting rice yield like fertilizer and pesticide, use of zinc and gypsum, application of 

FYM, seed rate and irrigation were considered. 

For affected soils: 

Ya= ao Saul Fau2 FYMa
uJ Zau4IRRau5 Pau6GYPaa7 ea

u 

For good soils: 

Y = A S IllF 112 FYM IlJ Z 114IRR 1\5 P ~6e u 
g ~O g g g g g g g 

Where, 

Y = Yield (kg/acre) 

F = Quantity of fertilizer (NPK) applied (kg/acre) 

P= Quantity of pesticide applied (Kg/acre) 

FYM = Quantity of FYM applied (kg/acre) 

GYP = Quantity of Gypsum (kg/acre) 

Z = Quantity of Zinc applied (kg/acre) 

IRR = Standing water (irrigation in inches) 

S = Seed utilized (kg/acre) 

0. and [3= the regression coefficients of respective variables 

u= Error term. 

(1) 

(2) 

Subscripts' a' and' g' indicates affected lands and good lands, respectively. 

h b t f ns is the inclusion of gypsum in The basic difference between tea ave wo equa 10 

equation (I) only, as it is used solely in the saline affected lands. All the inputs are 

b . II . Id h cI'ng Both the equations were estimated for both the villages aSlca y YIC cn an . 

I t- d th' put elasticities Further the decomposition analysis was used to separate y to In out e In ., 

. '.( f· '1 salinity and waterlogging on crop yield. In other words, it dIscern the truc llnpac a SOl 
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examines the efficacy of fanners in using inputs in the affected lands. Hence, one of the 

propositions would be that fanners in Gundur, where the WUA is present, manage their 

production efficiently due to better water management as compared to fanners in Hagedal, 

where the WUA is not present. This hypothesis can be tested with the help of the 

production function decomposition analysis that is specified below. 

The production function decomposition analysis was used to decompose the difference in 

the changes in gross output between waterlogging and salinity free soils and waterlogging 

and salinity affected soils by various scholars. Bisaliah (1997) and Joshi et al. (1992, 1994) 

used a similar technique tor wheat and other crops. The most recent one is the study by 

Thiruchelvam & Pathmarajah (1997) who used a similar technique for paddy. Similar to 

these studies, the present study decomposes the change in gross output between nonnal and 

atIected soils into: (i) changes due to salinity and waterlogging effect, and (ii) changes due 

to reallocation of inputs. Resource use pattern and crop productivity were also analyzed for 

nonnal and affected soils. The analysis gives the differences in yield per acre between 

waterlogging and salinity atIected and waterlogging and salinity free soils. This can also be 

presented algebraically as below. We can express (I) and (2) in log-linear fonn as; 

loW:, = lorA, + fi,logS;, + f3:c loW:: + A logf'Yi\1 + ,o)0l!Z:, +,0, log/REf, + ,o,logfa + ~ log::TYf+ua .. (3) 

logY, = IOWli, +~ logS, +a, low" +~ 10gFYA.{ +a,logZ. +a, loglRf\ +a, lo~ +U, ...... (4) 

Subtracting (3) and (4) and rearranging the terms, we get in the following form. 

Log (Y /Y~) =[log(j1" / a" )]+[(/1, -a,) logSg +(/1, -a,) logFg +(/1J -a, jlogFYMg +(/1. -a. jlogZg 

+ (/1. -a,) loglRRg +(/1, -a,) logPg ]+[/1, log(S, / S g) + /1, log(F, / Fg) + 

/1, log(FYM, / FYMg)+ (J, log(Z, / Zg)+ /1, log(IRR, IIRRg ) + /1, log(P' / P, )]+ /17 logGY~ +uag 

......... (5) 

The above equation decomposes, approximately, the differences in yield per acre between 

atIected lands and good lands. The sum of the first two square bracketed components on 

the right hand side indicates the land quality effect. The third square bracketed tenn 

measures the contribution of changes in the input levels between the two lands. 
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Empirical results 

In this section we discuss the empirical results based on correlation coefticients, production 

function and decomposition analysis. It may be noted from Table 8.1 that on an average the 

land affected by salinity (0.79 acres) and waterlogging (0.51) in Gundur is less in 

comparison to the average land atTected by salinity (0.'.16 acres) and waterlogging (0.65 

acres) in Hagedal. This is mainly because in Gundur, the WUA is actively involved in 

providing services to mitigate the adverse etTects (see Figure 7.1). The average use of seeds 

is more in Hagedal (33.24 kg/acre) than in Gundur (30.69 kg/acre), which is because the 

land affected by waterlogging is high in Hagedal and requires more seeds that help to 

overcome poor seed germination due to waterlogging. Similarly, the average usc of 

gypsum that is known to neutralize the carbonate and bicarbonate salts is more in Hagedal 

(272kg/acre) than in Gundur (209.1 kg/acre) since the lands affected by moderate and 

severe salinity is more in Hagedal. The application of FYM most of the time depends on 

the livestock owned by the farmers. In Gundur, around 77 percent of the sample farmers 

owned cattle while it is 69 percent in Hagedal. Hence, the average use of FYM is more in 

Gundur than in Hagedal. The application of FYM and green manure is one of the important 

strategies adopted by the farmers in Gundur to mitigate the adverse effects (see Table 6.4). 

Farmers in Hagedal and also in Gundur who did not have cattle purchased2 FYM from the 

landless agricultural laborers who owned cattle. Fertilizer use is more in Gundur (458.73 

kg/acre») because the farmers used it even on seedbeds. Hence the farmers in Gundur 4sed 

more fertilizers, even in farms that use large amounts of FYM. 

Farmers use more pesticides in the Kharif season, where there is greater risk of crop failure 

due to increased dampness that attracts more pests. Pesticides are also used more in 

waterlogged areas, because with increased soil moisture, soil temperature gets reduced, as a 

result, the activity of soil bacteria and other pests increase. Use of this is found to be more 

or less same in both the villages (around 14 kg/acre). The average yield per acre in Gundur 

2 One cartload ofFYM will cost about Rs.55-65. 
J The use of fertilizers is much above than the recommended doses and is on the rise in the study area. But the 
state level consumption of various chemical fertilizers showed a slight decline in 2001-2002 due to untimely 

d t· d' tn·b t·on of rainfall (Economic survey 2001-2002). A fierce debate has been ragmg over the use an erra Ie 1S U I . . 
of mineral fertilizers for some time, pitting environmentalists against those who take a more commercial View 
of fanning. Over the years. each group has put fOlWard a number of-very divergent and somellmes elltreme 

opinions and strategies. 
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is 2744.15 kg whereas in Hagedal it is 2482.19 kg per acre. This is because the lands in 

Gundur are relatively good as compared to the lands in Hagedal. 

Table 8.1: Descriptive Statistics of Important Variables used in Rice 
Production in Gundur and Hagedal village 

Item 

Fertilizer 
Pesticide 
F",{M 
Gypsum' 
Zinc 
Seeds~ 

Irrigation" 

Land affected by Salinity 
Land affected by 
waterlogging 
Yield 

Dala from 2000 Kharif season. 
Source: Own suney 
Notes: SD~ standard deviation 

Unit 

Kg/acre 
Kg/acre 
Kg/acre 
Kg/acre 
Kg/acre 
Kg/acre 
Standing 
water in 
Inches 
In acres 

In acres 

Kg/acre 

Village 

Gundur Hagedal 
Mean SD Mean SD 

458.73 31.13 425.21 33.23 
13.16 1.64 13.85 1.51 
1214.89 149.65 1180.94 162.81 
209.1 50.34 272 61.37 
20.88 1.4 22.09 1.13 
30.69 3.09 33.24 3.25 

10.41 1.89 13.39 2.09 

0.79 0.53 0.96 0.36 

0.51 0.21 0.65 0.33 

2694.15 159.57 2542.19 198.86 

N~47 in Gundur \lllage and 69 In Ilagedal "llage. But In case of use of gypsum N= II in Gundur and 25 in 
Hagedal. this is because gypsum is used by farmers only in saline affected lands in both the study villages. 

Application of irrigation, which is taken in terms of standing water in inches, is found t~l be 

more in Hagedal than Gundur. This is because in Gundur, the WUA prevents over 

irrigation by strictly adopting thc Irrigation schedules. An interesting observation is that 

farmers sometimes are ready to make drastic variations in the applications of various 

inputs, but the amount of water applied to paddy remains almost unchanged. The estimated 

correlation cocfticlcnts of important variables to rice yields under different soil conditions 

of Gundur and flagellal villages arc given in Table 8.2 . 

• Gypsum and IInc arc soli amendments used as additives that are spread on the surface or injected into the 

soil of a field. 
I Rice seed is actually unhulled paddy. 
• For delail., see AppendIX. 
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Ta~l~ 8.2: Correla~ion Coefficients of Important Variables with Rice Yields under 
Salmlty, Waterloggmg and Good Lands in Gundur and Hagedal 

Gundur Variable 
Good land Wa terlol1;l1;ine 

Fertilizer 0.306"· 0.542 0
" 

Pesticide 0.363"" 0.568"** 
Seed 0.11 0.576"* 
FYM 0.293"· 0.488 
Gypsum n.a n.a 
Zinc 0.188 0.302 
Irri~ation 0.417" -0.68·" 

Not s: e 
• Correlation is sIgnificant at I % level. 
•• Correlallon is significant at 5% level. 
••• Correlation is significant at 10·. level. 
n.a = not applicable. 

Haeedal 
Salinity Good land Waterlogging Salinity 
0.5 0.248** 0.24 0.172 
0.344 0.028 0.412** 0.335 
0.062 0.071 0.541 * -0.199 
0.891 * 0.295** 0.058 0.468** 
0.845* n.a n.a 0.512** 
-0.428 0.024 -0.94 -0.556** 
0.541*** 0.27** -0.485* 0.159 

A significant high p(lsitive correlation between rice yields and gypsum (used only in saline 

lands) is seen in hoth the villages (Gundur 0.84, Hagedal 0.51). This shows the positive 

influence of gypsum on yields. Gypsum application is one of the important curative 

strategies adopted hy the fanners to mitigate the problem of salinity (see Table 6.1). The 

relationship between rice yields and FYM in waterlogged areas in both Gundur and 

Hagedal are not statistically significant, however, it is significant and positively correlated 

with yield in both the villages in good lands (Gundur 0.29, Hagedal 0.29) and also saline 

lands (Gundur O.R I, Hagedal 0.46). In Hagedal, the correlation between seed and yield is 

negative but insih'11ificant in saline lands, but they are positively correlated and significant 

in waterlogged lands in both the villages (Gundur 0.57, Hagedal 0.54). This indicates that 

seed has a positive influence on yields only in waterlogged lands. It may be noted that in 

both the villages, the yield is negatively correlated with irrigation in waterlogged lands and 

is highly significant in Hagedal (-0.48) than Gundur (-0.68). This shows that any additional 

use of irrigation in the waterlogged areas might probably lead to a decline in yield. 

Nevertheless it is highly significant and positively correlated (0.41) in good lands and also 

significant and positively correlated (0.54) in saline land in Gundur, while in Hagedal it is 

significant and positively correlated (0.27) only in good lands. Fertilizer and pesticide 

though positively correlated with rice yields is found to be insignificant in saline lands in 

both the villages. The significance level of pesticide in waterlogged lands is more in 

Hagcdal (0.41) than in GunGur (0.56). Another important conclusion one can draw from the 

correlation analysis is that the degree of relationship between inputs with yield in good 
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lands in Gundur is more compared to good lands in Hagedal. This indicates that yield 

enhancement can be managed better in the good lands of Gundur where the WUA is active , 
compared to good lands of Hagedal where there is no WUA. The results of the regression 

analysis to detennine the factors responsible for rice yields are presented in Table 8.3. 

The estimatt'<.l R·· and F-statistit.'s shows that thc explanatory power of fitted production 

fundi on for Gundur and Hagedal \illages. for both nonnal and affected soils, are high and 

signifkant. In llther wllrds. Illputs like fertilizer. pesticide. seeds, FYM. gypsum, zinc, and 

irrigation as a wh,,\c han a significant impact on the yield. In Gundur, in both the lands, 

fcrtili/cr has mainly cllntributed to thc change in yield as its clasticity is high compared to 

othcr inputs. ThiS IS mamly because fertilizer is more responsive undcr better-regulated 

water levels on the irrigated plots when it is applied at the right time. Water is better 

regulated m (jundur because the WUA ensures greater water control by fanners and 

fairness in water distribution. From the personal discussion with fanners it was observed 

that organic fertilizers are no substitutes for mineral fertilizers. although they concede that 

organic fertihzLTS do improve sot! structure and can help to maintain and improve soil 

productivity. However. they do not focus exclusively on mineral fertilizers as fanners feel 

that without adequate application of other organic inputs these may actually result in soil 

degradation in the long run. Hence organic and mineral fertilizers should complement each 

other. However. fanners are also concerned that mineral fertilizers although available on 

time have become more expensive). As the price of rice has also increased, most of them 

think that profits have gone up too. but they rcportcd that input prices rose faster than the 

output pnces, particularly after 1997. Sometimes. the resource poor fanners shared 3-5 

bags of fertilizer, which is carefully applied to small, infertile patches of land. Hence they 

arc womed anout the cost of usmg large quantities of mineral fertilizers, and pesticides for 

growmg paddy and arc Illterested III finding alternative sources of nutrients. 

7 Fannen find mmeral fertilizers expensive inspile of Ihe introduction of a concessional price scheme for 
dccootrolled fenll17.eT!1 that were introduced In 1992-93 with enhanced concessions. The concession now 
available is ItA. 700 to Rd700 per tonne as againsl Rs. 900 to Rs. 4000 pcr tonne in the controlled regime 
depending upon the nutrient (P and K) conlent Diffusion of fertilizerconsumptlon has been qUite Widespread 
where wheat and rice account for about 60% of fertilizer consumptIOn (NPK) In the country and thiS milo 
appean 10 have remained the same over the lasl decade. Irrigation and IIYVs have played critical roles in 
promoting fenilizer cOMumplion. supported by a widespread dlstrlbutl?n network. India has achieved self­
lufficienc:y in the fertilizer industry due to the' Relenllon Price Scheme launched In 1977 and the discovery 
of oil and gu field. at Bombay High. which contributed to Ihe growth at gas-based fertlhzer plants. 
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Farmers use a mixture of manure and fertilizers, adjusting the combination according to 

rainfall, availability of canal water and perceived fertility status while taking into account 

how vigorously plants are growing. Fertilizer and manure are generally concentrated on 

fields that are expected to give the best response. The majority of the farmers recognize 

that yield levels cannot be redressed with a single type of input, as fertilizers although 

available are too expensive while only limited amounts of FYM are available. In their view 

the disadvantages of using mineral fertilizers are they are expensive and need to be applied 

every year, whereas the main constraints on producing and applying FYM are the high 

labor and transport requirements. 

The production function analysis reveals that in Hagedal fertilizer is significant only for the 

in good lands. Few farmers use relatively less fertilizer even in good lands that are close to 

some of the badly maintained outlets as it is liable to be washed away. In the affected lands 

of Hagedal it is insignificant as when the problems of salinity increase the effects of 

fertilizer either decreases or does not have any effect on the soil. And on the lands, which 

are very far trom the outlet the soil moisture content, is either low or high due to the 

unpredictable water supply making the use of mineral fertilizer less beneficial. Hence, the 

crop response to fertilizers is generally poor on affected soils. In addition, when the water 

is not sufficient paddy dries up faster where fertilizer is applied rather than where only 

manure was used. This also corroborates the weak correlation coefficient between fertilizer 

and yield (see Table-8.2). 

In Hagedal, in both the lands, the coefficients of FYM were highly significant indicating 

that it has mainly contributed to the change in yield. This is mainly because in the affected 

lands, FYM is more responsive and provides nourishment to the soil by enhancing the 

structure of the soil and increasing its organic matter content. But the existing livestock 

management system in the village does not include practices for improving the quality of 

manure or for increasing manure production. 
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Table 8.3: Estimated Production Functions for Rice Crop in Good and 
Affected Lands of Gundur and Hagedal 

Gundur 
Variables 

Good land Affected land 

Intercept 20441 -0.045 

Irrigation 0.016* 0.087 
(5.318) (1.721) 

Seeds 0.067 0.009 
(0.983) (0.037) 

Pesticide 0.062*** 0.184 
( 1.829) (1.461) 

Zinc 0.032 0.091 
(0.694) (0.648) 

FYM 
0.034* 0.S45**" 
(3.326) (2.09S) 

Fertilizer 0.IS3** 0.S02** 
(2.696) (2.828) 

Gypsum n.a 0.0143 
(0.623) 

"'2 
R 0.814 0.87 

F - Statistic 29.1" 17.776" 
Note. FIgures In parenthesIs are t-StatIStIcS. 
" Correlation is significant at I % level. 
** Correlation is significant at 5% level. 
*** Correlation is significant at 10% level. 
n.a = not applicable. 

"agedal 

Good land Affected land 

1.669* 0.665 

0.103* -0.136**· 
(2.758) (-1.703) 
0.015 0.341 
(lA89) ( 1272) 
0.142** 0.234** 
(20421) (2.134) 
0.382**" -0052 
( 1.957) ( 0.184) 
0.143* 00431 * 
(3.19) (3.IS) 
0.145*·' 0.300 
( 1.792) (10413) 

0.0071 n.a 
(0.223) 

0.S06 0.S2 

10.S72· 6.944* 

Zinc, a soil nutrient, is found to be significant only in the good lands of Hagedal. However, 
I 

the use of it is limited and erratic. Gypsum, which is a yield enhancmg input in salinity-

affected lands, is found to be insignificant in both the villages. This could be due to the 

summing up of both saline and waterlogged lands in this analysis due to lesser sample size, 

which took zero values in the places where there is only a waterlogging problem. The 

analysis shows that pesticide is significant in the good lands of Gundur whereas in Hagedal 

it is significant in both good lands and affected lands. The waterlogged lands arc greater in 

Hagedal than in Gundur (see tigure 5.1) and attract more pests during the Khanf period. 

Hence, the use of pesticide seems to be more useful in Hagedal. 

One of the important variables in question in this analysis is irrigation. From the Table 8.3 

it may be noted very clearly that irrigation acts as a yield-retarding variable in the affected 

lands in Hagedal, whereas in the affected lands of Gundur it is positive but insigniticant. A 

one percent use of irrigation in the affected lands in Hagedalleads to a 0.14 percent decline 
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in yield. This may be due to different water management practices adopted in both the 

villages. In Gundur, it is the assurance and timeliness of supply of water by the WUA, 

which has enabled the farmers to use water according to the needs of the crop (see Table 

7.6). In Hagedal, where there is no WUA, malfunctions regarding water use are rampant 

(see Table 7.7). This has not only created adverse effects for the soil but also leads to 

decline in yield in the affected soils. 

Table 8.4: Decomposition of Differences in Yields in Affected Lands and Good 
Lands into Affected Land and Input Changes in Gundur and Hagedal 

Source of change Gundur Hagedal 
I.Affected land -2.486 -1.004 
2.Changes in input -9.59 -20.44 
a. Seed -0.652 -13.189 
b. Fertilizer 0.425 0.768 
c.FYM 2.707 4.804 
d. Zinc 0.759 -0.509 
e. Irrigation 1.197 -1.96 
f. Pesticide -14.023 -10.36 
Total difference -12.07 -21.45 

Further, to examint: the extent of impact of difference in land quality on the average yield, 

we have undertaken a decomposition analysis. Here we estimated equation (5) for both the 

villages. Since gypsum is used only in the affected lands, the production function has been 
I 

re-estimated for affected land for the purpose of the decomposition analysis. Given that the 

elasticity of gypsum was insignificant in both the villages, there was not much difference in 

the elasticity of other variables in the production function when it is excluded. With the 

help of the elasticities and the mean values of each variable we have decomposed the whole 

effect into land effect and input effect and these are presented in Table-8.4. It may be noted 

that the percentage decline in the yield from affected land in relation to the good land of 

Gundur (-12.07 percent) is less than Hagedal (-21.45 percent). This could be attributed to 

better water and land management in Gundur where the WUA is active. 

The impact of land quality on yield reduction, keeping inputs constant, is relatively high in 

Gundur (-2.5 percent) compared to Hagedal (-I percent). This indicates that with the same 

level of resources compared to waterlogging and salinity free areas, the gross output would 
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decline by 2.5 percent in Gundur and one percent in Hagedal. However, due to prudent 

usage of inputs, the overall decline in yield has been much lesE> in Gundur compared to 

Hagedal. In Gundur, the changes in input has accounted for a yield decline of -9.59 percent 

whereas in Hagedal it is -20.44 percent. One important point that emerges from the table is 

that the impact of irrigation in the affected land in relation to good land is positive in 

Gundur while it is negative in Hagedal. 

Economics of dcc production 

The results of protitability of rice production in both the villages are presented in Table-

8.5. The components included in costs of production are all agricultural inputs, namely: 

paid labor, irrigation fees plus the opportunity cost of family labor. In general, irrigated 

agriculture is protitable in both the villages in all kinds oflands. However, there is a higher 

loss in productinty and profitability in Hagedal than in Gundur where the WUA is active. 

Table 8.5: Costs and Net Revenue per Acre of Rice for Various Types of Lands 

-
Gundur Hagedal 

Total [Yield Gross Net NI/TC Cost Yield Gross Net NIITC T~'pes of 
cost ~g! income incom~ Ratio Rsl Kg! income Income ratio land 
(TC) acre Rs/acre (NIl acre acre Rs/acre 
Rs/acre 

Normal land 12500 t2S50 22800 10300 0.824 12500 2775 22200 9700 0.776 
Land atTected 
by mil( 12500 ~704 21632 9132 0.731 12500 2662 21296 8796 0.704 
~alinity 

Land atTected 
by moderate 13000 0325 18600 5600 0.431 12500 2220 17760 5260 0.421 
salinity 
Land atTected 
by sever< 11000 1912 15296 4296 0.391 10000 1700 13600 3600 0.36 
salinity 
Land atTecte( 
by 12500 P37 21R96 9396 0.752 12000 2625 21000 9000 0.75 
mild 
waterlogging -- r-----
Land affected 
by moderate 13500 t2437 19496 5996 0.444 13500 2369 18952 5452 0.404 

waterlogging 
Land atTected 

5700 0.543 by 10000 ~O62 16496 6496 0.649 10500 2025 16200 
severe 
waterlogging 

Source: Field wrvey. 
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As seen from the survey data presented in Table-8.S in the lands aftected by moderate 

salinity the cost of cultivation is the same as that of normal lands whereas the net revenue 

was less. However, the cost of cultivation was found to be maximum in lands affected by 

moderate waterlogging in both the villages because farmers showed more concern for 

controlling waterlogging. Even then the yield levels are not found very satisfactory. 

Although the average margms obtained iTom these lands is less the farmers have no choice 

but to cultivate and to maintain their motivation to earn a livelihood. Also in moderately 

atlected areas. if the lands show a slight deterioration, the chances are high that farmers 

would stop investing on such lands. Thus. it becomes necessary to motivate farmers for 

improved practices on such lands to stop further deterioration of the lands. In severe 

salinity and waterlogged lands. the net income is less indicating that these areas are 

becoming economically less viable to cultIvate. Moreover, farmers opined that it is very 

diflicult to neutralize the adverse effects by mere investing in inputs. In such areas agency 

intervention is necessary to reclaim the at1ected lands. They also complained that in the 

past two years, the marginal income from waterlogged and saline areas has come down 

substantially. 

Constraints on crop production 

Given the chalknges of monocropping and irrigated agriculture it was appropriate to assess 

the various production constraInts that the farmers faced. Table-8.6 below presents the way 

in whIch famler' s rank constramts on production in both Gundur and Hagedal. 

Table 8.6: How Farmers Prioritize Constraints on Production 

- --- -- --
Constraints Gundur Hagedal 

Most serious constraint Crop pest Price fluctuation 

2nd most serious constrai~t Lack of knowledge Deteriorating infrastructure 
,rd ---:-

3 most serious constramt -Salinity and -waterlogging Salinity and waterlogging 

Other problems Shortage of land and land Poor health oflivestock, 

fragmentation, pnce tluctuation shortage of labour 

debts 
Source: Own survey_ 
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In Gundur, farmers identified crop pest as the most serious constraint on crop productions. 

Some farmers expressed the fear of running into debt in the event of poor harvest due to 

pest attacks. They complained that, pesticides perform impressively in the short run, but 

prove unsustainable on a long-term basis. Further, new pests keep appearing on the plants 

and the pesticides are not very effective in destroying them. Agriculture extension has not 

been able to offer adequate guidance to farmers to handle the pest menace. When advice is 

sought from private agro-centers, different pesticides are supplied every time. 

Disappointing results occur due to a decline in the quality of pesticides, as the private 

companies do not strictly maintain the standards, as the objective is only one of profit 

making. Farmers feel that they are misled into using more pesticides through their 

advertising and promotion. So they tend to spray in anticipation of occurrence and the 

profuse usage of pesticides has only led to the pest developing greater resistance. In order 

to reduce yield losses due to pests and diseases, farmers opt for calendar-based chemical 

sprays rather than need based applications which has lead to extensive use of pesticides that 

causes chemical residues which disturb the natural flora and fauna. The concept of 

integrated pest management9 is not readily available to farmers due to the fact that the 

extension workers have not introduced this concept. However, government is 

contemplating an amendment to the Pesticide Act, under which it will be compulsory for 

all dealers of pesticides to have a qualified dispenser who can advise the farmer on the right 

choice and method of usage. 

In Hagedal, farmers see price fluctuation as the most serious constraint on production. They 

face price tluctuation in paddy within the season. The price of pesticides tend to rise at the 

peak season of cultivation, hence farmers have to pay more for purchasing these inputs, 

which ultimately enhances the cost of production. In spite of price tluctuation and a rise in 

the price of pesticides, farmers refuse to undertake crop diversification. 

, It was reported in 'Deccan Herald' that paddy has been affected by a new pest in Koppal, Gangavathi and 
Raichur districts and if immediate action is not taken, there IS every chance that the Yield may come do;m 
anywhere between 10 and 90 %. (DH, Oct 2 2002). The highest losses due to pests are expenenced by nce 

growers in Asia (Yudelman. Ratta and Nygaard 1998) 

9 Integrated pest management program uses comprehensive infonnation on the life cycles of pests and their 
. , 'th th 'nment I'n combination With avatlable pest control methods to manage pest damage interactIon WI e enVITO . 
b the most economical means and with the least possible hazard to people. property and the enVIronment. 
cine of the major constraints in adopting this technique is due to its knowledge mtenslty. 
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In Gundur, while the availability of fertilizers is not a problem, knowledge about its 

optimal and timely use is lacking. As reported by a review expressing fertilizer and 

environmental concerns, "In the developing countries, the principle cause of environmental 

etlects is unscientitic fertilizer practices and not excessively high rates of application" 

(Rustagi & Desai 1993). Overuse of Nitrogen could lead to more pest incidence. On the 

other hand, under-use of phosphorous and potassium could deplete the natural nutrient 

contents of thc soils that could lead to degradation. 

Hagedal farmers see poor maintenance of infrastructure as the second most senous 

constraint on crop production. According to them, the waterlogging and salinity problems 

are mainly due to lack of maintenance of sub distributaries and canals (see Table 5.7). The 

canals and other structures are in a bad shape with high levels of seepage and heavy weed 

growth so that the tail end farmers cut canal bunds to take water directly. Fanners do not 

maintain structures, as there is no WUA in the village. They blame each other and the 

agency for the lack of maintenance. 

Soils in the study area, which were fertile, are now subjected to different degrees of 

degradation. For fanners in both the villages, salinity and waterlogging are most serious 

constraints. It is noticed in Gundur that keeping the land fallow, which used to be the most 

widespread strategy for maintaining fertility, has been reduced and is often only used 

because there is insufficient labor or draught power to cultivate the land. However, the 

maintenance of infrastructure and natural drains and water distribution is well taken care of 

by the WUA. This helps in achieving conveyance efficiency and field application 

efficiency. In Hagedal, where there is no WUA, several factors have triggered the problems 

of waterlogging and salinity. The fanners, however, have not realized the importance of 

collective action II! because of vested interests. Maintaining natural drains and land 

reclamation activities were by and large ignored by CADA. Hence it has failed to fully 

address the problems faced by fanners in the study area. 

II, The various reasons for the Jack of coordination among farmers are discussed in detail in the previous 

chapter. 
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Other key problems were the poor health of livestock and lack of labor in Hagedal. Small 

farmers who owned livestock mentioned that livestock was used extensively for ploughing 

in the absence of purchasing/renting power to obtain tractors. Besides they put their 

draught animals into intensive labor by hiring these out for ploughing. The higher the 

subsistence pressures the more the intensification of labor by draught animals. Shortage of 

land is of concern to Gundur farmers. Othcr challenges in both the villages include inability 

to get timely credit, access to veterinary services, etc. 

In spite of some of these constraints on crop production, buying land is a very strong 

preference exercised by most of the farmers in both the villages. Since water supply is 

assured throughout the command it becomes a motivating factor for farmers to buy lands 

wherever available irrespective of its location in the distributary command. 

The analysis on impact of waterlogging and salinity on yield levels reveals that fanners in 

Gundur, where the WUA is present, manage their production efficiently due to better water 

management as compared to farmers in Hagedal, where WUA is not present. 

Summary and conclusion 

Empirical analysis carried out reveals that irrigation is acting as a yield-retarding variable 

in the affected lands of Hagedal, whereas in the affected lands of Gundur it is positiVI} but 

insignificant. This may be due to better watcr management practices adopted in Gundur. 

Fertilizer is the major factor that changes yield in Gundur in both thc lands whcrcas in 

Hagedal, fertilizer is significant only in good lands. FYM is found to be highly signiticant 

in both the lands of Hagedal. It was found from the decomposition analysis that the impact 

of land quality on yield reduction, keeping inputs constant is relatively high in Gundur as 

compared to Hagedal. However, due to prudent usage of inputs like fertilizer, irrigation. 

etc., the overall decline in yield has been much less in Gundur compared to Hagedal. 

In Gundur, timeliness and efficiency in the utilization of water is ensured by the WUA 

along with effective and timely maintenance of irrigation infrastructure. So it was good 

irrigation services provided by the WUA that had a decisive effect in controlling soil 

salinity and waterlogging and ensuring reasonably good yields. In Hagedal, inefticicnt use 

203 

I 



of irrigation water and infrastructure has led to waterlogging and salinity problems along 

with reduction in yield levels. 

In the lands affected by moderate salinity and waterlogging the cost of cultivation is the 

same as that of normal lands whereas the net revenue was less. In severe salinity and 

waterlogged lands, the net income is less indicating that these areas are becoming 

economically less viable to cultivate. There is a higher loss in productivity and profitability 

in Hagedal than Gundur where the WUA is active. If the net income from rice farming falls 

short of houschold needs and expectations, there is a danger that farmers will not diversify 

crop production. but will invest less in soil fertility management. In Gundur. crop pest is 

identi fied by farmers as the most serious constraint on production whereas in Hagedal, it is 

price fluctuation. Salinity and waterlogging is identified as the second most serious 

constraint in both the villages. 

The impact of soil salinity and waterlogging on yield levels of paddy has been studied to a 

very limited extent in the Tungabhadra command area. It is therefore not possible to 

compare the results with other studies where most of them give a macro picture of the yield 

reduction of various crops. 
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Appendix 8.1: Water Availability at Farm Level 

Sub distributary 3112 is the first off take of the distributary 31, where it has a total designed 

discharge of 16 cusecs and irrigates 2183.35 acres localized for paddy, Kharif light, Rabi 

light and garden crops. It has 13 outlets and a tail end watercourse covering four villages. 

Six outlets with a discharge of 5.89 cusecs serves the lands of the village Hagedal that is 

localized for 754.33 acres, of which 320.0 I acres is localized for paddy, while the village 

Gundur is served by the tail end watercourse with a discharge of 2.27 cusecs that is 

localized for 695.23 acres of which 163.12 acres is localized for paddy. The outlets are 

ungated types made of RCC conduit pipes embedded in earthen banks and the irrigated 

command area lies on both sides of the outlets. Only the main canals and the distributaries 

are equipped with gauges to measure flows whereas a measuring device is not present in 

the sub-distrilrutaries and outlets, hence, the exact discharge of water is not accurately 

known. No outlet is entirely localized for one season only, meaning that normally no outlet 

will ever be closed and all canals will run continuously. Hence, most of the time water is 

delivered at the off takes and outlets with little relevance to the actual water requirements 

of the crops grown. Adequate physical structures do not exist with which to control 

measure or monitor water. Although the sanctioned supplies for outlets are specified, 

farmers do not have a way to check the actual supply. Few farmers or engineers are aware 

of the exact sanctioned supply and most of the respondents did not know how much water 

they were supposed to receive, much less how much they were receiving. At the farm level 

in some of the fields, the intake of a paddy fIeld would be the drain of its upper next field . 

In such circumstances it is technically ditlicult to identify the precise volume of water 

diverted to an individual field or for that matter individual water consumption. It is also 

very ditlicult to assess losses caused by seepage and percolation at the farm level. 

Water supply is normally stated in number of days of supply in the distributary or number 

of minutes at the farm level. If there is no water shortage in the canal, the distributary 

should receive the designed discharge for its command area. In such areas, it is assumed 

that farmers will use the water to meet the full requirements of the crop. Water is available 

on a continuous basis in sub distributary 3112 since it falls in the head reach of TLBC. The 

localized cropping pattern is not followed in the study area and paddy is the only crop 
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grown in both the villages. Hence it is assumed that the deviation in the cropping pattern is 

due to the water availability to the fanncr. Other factors to show adequate water availability 

are; farmers irrigating all the lands in both seasons instead of only one part of the land in 

each season; irrigating good lands which are not localized; and supplying water to crops 

according to their wish instead of according to the official duties II. Hence, in the command 

areas of both the villages, in both the seasons the intensities are higher than according to 

localization. Consequently, in the upstream reaches of TLBC much more paddy than 

localized is irrigated in Khari t~ and in Rabi quite some paddy is irrigated while not 

localized. As a result of using excess water in the upper reaches, the downstream areas of 

TLBC is left with too little water and the total irrigation intensities is between 60-80 

percent (lurriens & Landstra 1989). This means that the area not getting irrigation at all has 

been between 20-40 percent, because in the upstream reaches much double cropping was 

realized. 

Since the amount of irrigation or accurate discharge of water at the fann level or drainage 

outt1ow are not exactly aVailable, the average standing water in paddy fields during critical 

stages of plant growth of sample fanners is taken as water supply at the farm level. 

" The official dulies are substantially too high due to the protective nature of the irriga::: :heme and~~ 
not cover the actual crop water requirements. This results In farmers takin~ more wate~ ey are entl! e 
10 according to the duties. And the irrigation field stam to avoid 100 big clashes WIth the more powerful 

farmers do not adhere to the target flows. 
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Chapter 9 

Summary and Conclusion 

Expansions of irrigation through construction of big storage dams was perceived as an 

inevitable strategy in the post-independence period to promote, nurture and sustain 

production-augmentative agriculture technology to meet the food and fibre requirements of 

burgeoning population. Such a perception has led to the explosion of investment in major 

and medium irrigation projects, accounting for about three-fourths of the total investment 

in irrigation sector. But the benefits from large projects have not been up to the expected 

levels and in the desired direction. Many of the major irrigation projects, apart from low 

and inefficient performances have also created negative externalities. This seems to have 

been mainly due to non-integration of social engineering in the project design and 

operation. As a result, the adverse effects like waterlogging and soil salinity have been 

increasing in the command areas. This has subjected the construction of large dams to 

questionable validity and anti-major irrigation protests have emerged in the recent past. A 

wide range of problems and constraints have contributed to the negative externalities. 

There have been various policy initiatives in the recent past to incorporate corrective 

measures in water use and management strategies in major projects. Beneficiary 

participation is one among such initiatives to improve water use and efficiency and to 

reduce adverse effects. This study has, therefore, tried to analyse the problems and 

prospects of community participation through WU As to improve water use efficiency in 'a 

major irrigation project. 

• The study was conducted in Tungabhadra (TBP), one of the major irrigation projects in 

Karnataka. Two villages namely Hagedal (without Water User Association (WUA» and 

Gundur (with Water User Association) coming under the command of 3112 Sub 

distributary of Tungabhadra Left Bank Canal (TLBC) in Karnataka were selected. The 

selection was based on purposive sampling, the purpose being presence of WUA in one 

outlet without WUA in another outlet. Cross-sectional approach was adopted for the study , 

i.e. with and without WUA. The sample size is 69 and 47 farmers in Hagedal and Gundur 

respectively. 

The general objective ofthe study was to examine the adequacy and etfectiveness of WUA 

t ffi ' t' , tl'on management systems In doing so, the study has analysed the to promo e e IClen lmga . . 
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role of WUA in improving water use et't- . d . . I' IClency an ensunng enVlwnmenta sakty. 

Further, the study has identitied the factors causing soil salinity and waterlogging and 

examined the nature of the strategies employed by the stakeholders to overcome the 

adverse effects, It has also examined the institutional factors necessary for successful and 

sustainable participation by the farmers. The plausible economic benetits in tenns of 

productivity and also in avoiding or minimizing adverse etlects on soil fertility were 

examined. Finally, the problems and prospects oftormation ofWUA have been analysed, 

Data were collected from both the villages through a combination of tormal and intlmnal 

fann surveys, participant observation and focused group discussions. The interview 

schedule contained a mixture of closed and open-ended questions to elicit intonnation. 

Quantitative data regarding crop production (input, output, prices) were collected through 

. personal survey and grounded interviews with farmers during the 1999-2000 Kharif and 

Rabi season to· obtain detailed information about the various aspects of agriculture and 

irrigation practices. The interview schedule was also used to collect more precise 

information on various aspects of farmers' perception of the present state of affairs in the 

following: irrigation management, water distribution, obstacles for effective government 

intervention, water-related litigation and squabbles, reasons for violation of cropping 

pattern and unauthorized cultivation, causes of waterlogging and salinity, range of 

strategies currently used to manage them, and about the socio-economic and institutional 

factors affecting the management of water and soils. In Gundur, where a WUA'is 

functioning, a separate interview schedule was also developed to know the various 

dimensions of the WUA and how farmers perceived their responsibilities and tasks, 

Empirical analysis has been carried out in three stages. In the tirst stage, to examine the 

degree of relationship between inputs (fertilizers, pesticide, seed, water, etc.) and output 

(paddy) we estimated the correlation coefficient. In the second stage, the Cobb-Douglas 

production-function approach has been adopted to determine the impact of soil salinity and 

waterlogging on yield levels of paddy. Finally, in the third stage, from the estimated 

production functions a decomposition exercise was undertaken to analyze the impact of 

changes in inputs and the quality of land on the yield variations. Further, logit regression 

was employed to analyze the factors that int1uence the management strategies adopted by 

farmers to mitigate the environmental problems, 
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In Hagedal, one of the sample villages, there is no formally registered WUA or society. Even 

an informal kind of association for water distribution or conflict resolution does not exist in 

this village. Attempts are now being made to transfer irrigation management to user groups 

as part of the Participatory Irrigation Management (PIM) program implemented in the state. 

Whereas in Gundur village there is a WUA formally registered in 1997 under the Kamataka 

Co-operative Societies Act. But this was working informally since 1967. The WUA has a 

clearly defined service area of about 696 acres covering 172 farmers. WUA was mainly 

formed to get water from an inoperative sub-distributary. Hence, the WUA was formed more 

out of users' interests than the government involvement. 

A majority of sample farmers in both the sample villages belong to upper castes and their 

main occupation is agriculture. Education levels are low and the average age of the sample 

farmers is between 40 and 45 years. Many of them have long experience in irrigated farming. 

Nuclear families are prominent and the migrant Andhra farmers add to the operational 

dynamics in the sample villages. In both the villages small, medium and large farmers are 

more or less spread across the locations and majority of the sample farmers are large 

farmers. 

Black cotton soils constitute about 85 percent in both the sample villages and the remaining 

are red soils. The villages fall under the rain-shadow region characterised by sparse and 

highly variable seasonal rainfall. The TLBC is the main source of irrigation. Groundwater is 

used only for domestic purposes. Since both the villages fall in the upper reaches of TLBC 

water availability is not a problem to the farmers. Paddy is the dominant crop. Farmers 

• follow the traditional method of paddy cultivation, where fields are flooded throughout the crop 

growth period. Violation of cropping pattern and unauthorised cultivation is a common 

feature in both the villages. 

To realise the objectives of the study, the incidence and prevalence of salinity and 

waterlogging in the study villages was examined. Further, the management strategies 

adopted by the farmers to mitigate such adverse effects was also observed. The status of 

adverse effects was examined based on farmers' perceptions. Crop performance in terms of 

yield is the main criteria for classification. The problems of waterlogging and salinity are 

analysed not only from the point of view of soil fertility deterioration, but also from the 

point of water use practices. Although perceptions are not as accurate as technical 
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measurements, they otlered useful insights of ground realities. In the absence of any field 

level data on waterlogging and salinity, farmers' perceptions arc meaningful. 

Summary of the study findings 

A synthesis of major findings and trends are presented below. 

• Some of the factors contributing to irrigation-induced salinity and waterlogging include 

over irrigation, lack of infrastructure maintenance, insut1iciency of drainage, and 

violation of cropping pattern. The extent of waterlogging and the associated soIl 

salinity is more in Hagedal than in Gundur where WUA is effective. The percentage of 

farmers operating within the safe limits of waterlogging and salinity in Gundur is, 

therefore morc when compared to Hagedal. Although the trend of problematic soils 

remained constant over a period of time, the rate of increase In problematic soils was 

much faster in Hagedal village. 

• To manage and control the twin problem of waterlogging and salinity farmers have 

adopted appropriate strategies based on their own their perception and indigenous 

experience. They employed as many as 15 on-farm strategies, which include various 

agronomic and physical soil and water conservation measures to mitigate the adverse 

etlects already taken place. The strategies adopted are classi tied under three broad 

categories namely preventive, curative and a combination of both. Preventive measufes 

include judicious use of water, construction of field channels, on farm developmcnt like 

bunding, land levelling and shaping. Curative measures in elude application of gypsum 

and zinc, deep and intensive ploughing and higher seed rate. Combination of both 

curative and preventive measures constitute, application of FYM, green manuring, 

propcr discharge of excess water by providing drainage and maintaining natural drains. 

• In Gundur WUA has facilitated farmers to adopt preventive and a combination of 

curative and preventive strategies. In Hagedal, farmers mostly concentrated on curative 

strategies, though the problem of waterlogging and salinity are more. The absence of 

WUA is the main limiting factor in Hagedal. As reveal cd by the qualitative analysis 

adoption of strategy to mitigate the adverse effects, in Hagedal, is mostly determined 

by the credit availability and the non-farm income. But in Gundur, it is the experience 

210 

I 



• 

In irrigated fanning of the fanner, cattle strength and the presence of WUA that 

detennines the adoption of management strategy. 

In Gundur green manuring was propagated by WUA to reduce the intensity of salinity 

and waterlogging. Awareness is built among the fanners about the type of green 

manuring to be done depending on the salinity conditions of the soil. Sheep penning 

and application of sand in waterlogged area is another important activity taken up by 

the WUA. Such collective approach is conspicuous by its absence in Hagedal village. 

Some fanners on their own try to collect infonnation and adopt such practices. Since 

the agency has not taken any initiative in imparting knowledge of proper fanning 

methods or the hazards of over irrigation and the strategies one has to adopt to mitigate 

salinity and waterlogging conditions, fanners' etforts to restore soil fertility are found 

to be less adequate. 

• In case of Gundur, WUA takes responsibilities to maintain field canals, sub-distributary 

and drainage nalas properly through collective effort and community labour. In the 

absence of WUA in Hagedal, drop structures and pipe outlets are in bad condition. 

Fanners have not taken up cleaning the natural drains. They do not bother to maintain 

the structures since it is a common property. With the result, the infrastructure has been 

, in a bad shape. Natural drains have also disappeared due to siltation and negligence of 

fanners. This has further aggravated the problem of waterlogging and salinity in the 

village. 

• • When water use efficiency is compared between the villages with and without WUA, 

some interesting perceptions on the proposed institutional base at the user level emerge. 

For instance when water users take over the management timeliness and efficiency in 

the utilisation of water is ensured, as seen in Gundur. Secondly, such responsibilities 

are exercised in the collective interest of the community, which has eventually led to 

better environment and protection of soils. In Hagedal irrational action on the part of 

each irrigator due to non-excludability and rivalry brought about inefficient use of 

irrigation water and the deterioration of physical structures due to lack of maintenance. 

With the result, everybody has become worse off. Lack of institutional base to manage 
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water at the user level has invariably led to environmental problems affecting welfare 

of the farmers in general. 

Resource mobilisation for efficient management of water distribution system is good in 

the village where WUA is active. For instance, in Gundur farmers are not hesitant to 

pay water charges on time since quality of irrigation service is provided by the WUA. 

WUA is financially viable due to progressive revision in water charges, high rates of 

recovery and mobilization of local labour to carry out maintenance activities of 

infrastructure. WUA has ensured a high degree of transparency and accountability in 

their relations with the members. This has helped members to repose confidence and 

trust in WUA. Office bearers with strong managerial skills have achieved sound 

management of infrastructure and provided good irrigation service to WUA members. 

In Hagedal reluctance to pay water charges is due to bad maintenance of infrastructure 

by the agency and also there is an incentive for farmers to under report the total area 

irrigated, since local officials maintain the records and supervision is lacking to ensure 

their accuracy. Illegal diversion of water or taking water out of tum is a major reason 

for contlict in Hagedal. 

• Paddy is the preferred crop in both the villages. The major reason for violation of 

I cropping pattern in' Hagedal is found to be availability of more water, followed by 

assured returns from paddy. In Gundur the major reason for violation was due to the 

decision taken by the WUA to grow only paddy. The reason is assured returns, as in the 

case of other village, and the farmers believe that black soil is suited for paddy crop. 

• 

• 

Farmers respond to market signals and not necessarily follow the suggested localisation 

pattern for want of economic incentives. Unfortunately, the command authority is 

unable to enforce strict cropping patterns, since farmers were given freedom, or even 

encouraged to grow paddy in the early years of project construction. Farmers are 

willing to diversify cropping pattern, if marketing facilities and support prices are 

ensured. 

As revealed by the empirical analysis, irrigation is acting as a yield retarding variable in 

the lands affected by waterlogging and salinity in Hagedal, whereas in the affected 

lands of Gundur it is positive but insignificant. This is mainly due to better water 
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management practices evolved by WI iA. FcrtllIser IS thc major tactor that ,han!!~"S 

yield in Gundur in hoth. the good lands and the land, afkck-d by salinity and 

waterlogging. In Hagedal, fertilIser IS sigmticant only In good lands. FYM IS tound to 

be highly signiticant in both the good and thc atkc\ed lands of Hagt..-dal. It was found 

trom decomposition analysis that the impact of land quality on Yield rt..-ductlOn. k~-epin8 

inputs constant is relatively high in Gundur compared to Hagedal. Howevcr. due to 

prudent usage of inputs like fertiliser. Irrigation etc.. the o\erall declinc 10 yteld has 

been much less in Gundur compared to Hagedal. So limners In Gundur. where WUA is 

present. manage their production efliciently due to hcllcr water management as 

compared to farmers in Hagedal, where WLJA IS not pn:scnt. 

• The results of the study also indicate that in Gundur. Insplte of efticlcnt water 

distribution and maintenance of infrastructure. the prohlem of waterlogging and salimty 

still persists, though not on a wider scale. The total control of the prohlems remams a.' a 

difficult task for WLJA because of financial investments nceded, adequate equipment. 

and technical skills to operate and manage the productIOn system. This shows that 

institutions are necessary but not sutlicient to offer towl solutions to the prohlems of 

resource deh'Tadation. 

I. CADA or ah'licultural department was not effective enough 111 impartmg knowledge to 

farmers about hetter water and soil management practices. (jm'CnuTIent programn1cs 

executed both at the system level and fann level to prevent and n:c1alln the aflCcted 

soils seemed to be not adequate. On farm development. including dramage IS slow and 

• CADA has not been successful in preventing unauthonsed cultivatl()n or \iolation of 

cropping pattern. 

• In Gundur the most important factor contributing to the sustainability of the WU A IS 

fair water distribution practices. control free riders. maintenance of infrastructure and 

conflict resolution. The WLJA has provided an enabling em'ironment for farmer 

participation and investment and hence the fanners displayed a higher propensity to 

support such a WUA. This has developed a sense of ownership among farmers and 

extended support for better and efficient functioning of WUA. Change in the mmdset 
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bought about by WUA has led to the successful management of their irrigation 

systems. 

In Hagedal a large section of the farmers did not feel the necessity of WUA. Several 

socio-economic constraints have contributed for not forming WUA. Farmers feel that 

establishment of WUA is essentially for increasing water charges, to reduce or avoid 

subsidies provided to them. Large farmers do not show interest for a different reason 

altogether. They feel their control and authority in management matters get reduced if 

WUA is in place. They Farmers do not havc a clear concept of WUA, its advantages, 

roles and responsibilities of different stakeholders. Moreover, when water supply is 

plentiful there is little reason for farmers to form WUA as they have the necessary 

water. That is the reason why farmers are not in favour of WUA, which has resulted in 

perpetuation of indiscipline in water use and consequent increase in environmental 

problems. 

• The on-going PIM programme in TBP is fraught with several socio-economic and 

technical constraints. Some of them are unauthorised cultivation, violation of cropping 

pattern, indiscipline water use, deprivation of water for tail reach farmers, confusion 

about volumetric pricing, deteriorated infrastructure, to mention a few. These factors 

are posing problem for the proposed volumetric supply of water and thereby the 

effective formation of WUAs in the upper and the middle reaches of the project. This 
I 

shows that the agency has no clear cut operational plan. They are only pressurising the 

farmers to form WUAs to achieve the targets fixed by the government. By seeing this 

attitude one tends to get an impression that the agency, which currently enjoys 

authority, is less enthusiastic to implement participatory management. Moreover the 

emphasis is on transfer of rcsponsibility rather than authority to the user associations. 

Policy Suggestions 

The findings of the study call for some policy initiatives at various levels, a brief summary 

of which is presented below. 

• The information available at present m Tungabhadra project on the extent and 

magnitude of waterlogging and salinity is scanty and partial. The estimates at the farm 

level, both in economic and environmental terms, are meagre and there is no data that 

indicate the trend of salinity and waterlogging. In the absence of reliable and 
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comparable estimates, it would be dimcult to plan investment decisions and 

appropriate management, technology and policy options. Given the violation of 

cropping pattern, lack of drainage and over utilisation of water at the upper and middle 

reaches of TBP regular mo't' f bl t' I' .. . m onng 0 pro ems 0 water oggmg and sahmty becomes 

imperative. It is. therefore, necessary to create reliable estimates regarding the 

magnitude of the problem and its intensity in different pockets of the command area. 

The study has shown that the farmers have developed local practices to mitigate the 

probkms of waterlogging and salinity. Efforts should also be made to understand why 

farmers accept and undertake certain indigenous methods. This would help in 

developing improved technologies. Extension should be based on local systems of 

knowledge. Extension statl should assist farmers with their experimentation by 

providing technical back-up. 

• Farmers in both the villages are inclined to shift to water intensive crops. They believe 

that their soils arc suitable to only paddy, and it is not possible to switch over to 

irrigated dry crops. Lack of knowledge and awareness about the alternative crops, 

their production potentials and marketability seem to have perpetuated paddy culture. 

While their beliefs may be reasonable they are not infallible. Hence the intervention 

has to be two fiJld. First. conscious effort is required to wean farmers away from 

growing crops with high water requirements in areas prone to salinity and 

waterlogging and encourage them to grow irrigated dry crops. Farmer's decisiol} to 

b'TOW any crop is mainly based on risk, investment and return criteria. Therefore, when 

recommending changes in farming practices, the recommended changes should be 

shown to provide tangible results. Also effective and timely agriculture extension 

support is required to motivate farmers to diversify their cropping pattern. Second, if 

farmers prefer to grow paddy, attention should be paid to improve irrigation water 

management of paddy fields. Farmers should be encouraged to adopt System of Rice 

Intensification. It is a well-established paddy cultivation method that consumes only 

two-thirds as much water compared to the present normal practice and produces good 

yields. This technique is found to be successful and is gaining acceptance around the 

world. Another technique is alternate wetting and drying which has been proved 

successful in the paddy growing areas of China. However, practical demonstration 

along with an active campaign is required. 
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The results obtained from the case study indicated that the WUA has been successful 

in controlling salinity and waterlogging to a larger extent. This shows that associations 

are a necessary but not a sufficient condition to offer solutions to the problems of 

waterlogging and salinity. The total control of the problems remains a difficult task for 

WUA with the investments needed, both financially for adequate equipment, and in 

skills tor mechanical, chemical and biological maintenance activities. The nature of 

the problem makes government intervention necessary and calls for developing strong 

programmes on creating awareness to farmers regarding various technical and 

management strategies they need to adopt to mitigate the adverse efTects. 

It was noticed that the technical interventions by CADA have taken a top-down 

approach, fOCUSing exclusively on physical reclamation of saline lands. This approach 

is not sustainahle, as people are not involved in the identitication and reclamation 

measures. Reclamation measures should not be taken in isolation, but considered as 

part of an inteb'Tated range of measures to maintain soil fertility. While more efforts 

should he made to tackle high salinity problems by the agency, the main challenge is 

to pre\ent land experiencing moderate levels of salinity and waterlogging from 

hecomlng worse. 

• In the ahsence of proper drainage in TBP, Bio-Drainage, which is an effective 

drainage measure in dry and arid regions, should be introduced. It is a combined 

drainage-cum-disposal system and relies on vegetation, rather than mechanical meSlns, 

to remove excess water. This can be done through plantation of properly selected 

species of trees at suitable locations to meet the drainage requirements without any 

loss in agricultural produce. It is less expensive, environment friendly and socially 

acceptahle. 

• The current riM programme occumng In the state, although noble in its idea on 

Imgation water management by the users, do not consider the problems of 

waterlogging and salinisation and ignores the issue of collective management of 

drainage. Farmers need to be convinced of the benefits derived from drainage. It 

would he advantageous if WUA were given the responsibility of maintaining natural 

drains along with O&M responsibility of functional infrastructures. In the absence of 

proper drainage in TBP, responsibility of collective maintaining of natural drains 

could he aSSigned to them. The agency should play an important monitoring and 

regulatory role with regard to the maintenance of the drainage system. The current 
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PIM policy should not just stops at the entry to the fann. The greatest technical 

challenge lies in the integration of soil, agriculture and irrigation water management 

strategies that need to be integrated. Hence the crux in a major irrigation project is not 

for a reduced agency intervention but for a better intervention, which is more 

responsive to the fanners needs. 

Some suggestions in the formation ofWUA 

• Before the tlmnation of WUA, system rehabilitation becomes crucial. For, none of 

the distrihution canals and hydraulic structures has the original design standards. The 

fact that fanncrs do not have the requisite technical skills and financial resources to 

restore the system to design standards, without which efficient distribution and use 

of water remains only as a myth, merits attention of the refonn planners. The spread 

and scale of rehabilitation should, to the extent possible, take local conditions and 

stakeholders views and suggestions about the ways and means of restoring the 

system, including the placement of irrigation structures, to ensure its sustainability. 

It should be made clear to fanners that once the system is handed over to them, it 

becomes their property and therefore the responsibility of maintaining it rests 

exclusively with them. 

• The transfer of the system should lead to the birth of the WUA with a built-in 

property right to all users. The present study and past experiences show that an 

institution born out of users' interests is sustained for generations and those cremed 

by the government nonnally or an outside agency invariably is short lived with 

limited success. A set of conceptual themes, namely, defining water as an economic 

good, decentralized management, delivery structures and participation of the 

stakeholders need to be well articulated and implanted in the mindset of the 

irrigation engineers and fanners. 

• The development process should be participatory based on a logically-framed 

stepwise approach, where entry and exit points for water users, irrigation engineers 

and the allied agricultural extension agency are clearly spelt out. The role of the 

WUAs should he clearly articulated, discussed in the social mobilization process and 

should be mutually accepted. Those discussions may include, among others, non­

water priorities, sharing of system rchahilitation and modernization costs, selection 

of operation and management interventions with huilt-in flexibility to adapt to the 
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• 

Ilh.:atwn-sp':':1 tic c"nditions. The role and usefulness of the common sense approach, 

hesid.:s a t.:chn,,-c.:ntnc prokssiunal approach n d t b . d 'd' . , ee soc given ue consl erattOn 

111 llrli.:r tll prom"I': and .:nsure sustainability. 

Tralllll1\! \\ til plav a vilal role in capacity bUI'ldl'ng Th I t't . . d b - . . e sea e 0 rammg nee s to e 

hlk.:d lip ;11 1\\ I' k\els: one, at the Ic\cl of the irrigation bureaucracy and the other, 

lit" \\'l".\, III c'ln er tanners and \VUA timctionaries, Formal and informal training 

slll'uld help In capacity huilding of concerned officers and of farmers and office 

h.:an:rs I,f Wl':\ tl' t'>rIn and run th.: WUAs smoothly and profitably. Hence, 

trallllng c.:nt.:rs h;l\,' ", he ,:slahlish.:d in all the major commands to train both the 

fanners and the ag.:ncy. 

Gi\l:n the aJ\I:rse etlccts purport.:dly cr.:at.:d hy irrigation projects on one hand and greater 

nCt.oJ II, u!tlise natural resources 10 me.:t food r.:quirements of increasing population on the 

otht.,., has koJ to a de\ dopmenl dilemma in the country. Dilemmas exist about the feasibility 

of buildmg more and more major irrigation projects as there is fear at some quarters that 

such pn')t.'l.:ts arc en\lronmentallY dISastrous. Indeed the scope of green revolution is almost 

limited to Irrigated lands reinforces the crucial importance of irrigation. Consequently, the 

advCfSC impacts caust.oJ hy large irrigation projects and canal irrigation have also led to a lot 

of discussion and dehate hy environmentalists regarding the investment priority given to this 

sector. Although one h;" Itl guard against environmental fundamentalism, there is little 

doubt about the adverse Illlpacts of such projects. This docs not necessarily imply' that 

pctlple's livcs should he ,aenticed tl)r the sake ofthc environment. People should however 

he treated as an integral cllmponent of the environment and their interests should be 

mextricably tied to the well being of the larger system. Hence, it is axiomatic in these 

ctr\;umstanccs to hutld or ensure environment triendly irrigation management by involving 

user communities and other stake holders. 
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