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1. Introduction 
The Minor Irrigation Project of Maharashtra (MIP-M) is a project that has facilitated the construction 
of 28 small dams and associated water delivery canals to provide irrigation to participating rainfed 
farmers in the State. The main use of the water is decided by the recipient farmers who are 
organized into water user associations by NGOs sponsored by the Project. The sole source of the 
irrigation water comes from the fickle SW monsoon rainfall, usually from June to August. A NE 
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reverse monsoon can bring rains in the fall but much less rain falls on the return. Being rainfed 
farmers, their livelihoods are in jeopardy each season, which aside from unpredictable rainfall is due 
mainly to their small landholdings which do not allow them to store much surplus food to bridge 
years of low rainfall. The recipient farmers thus have experienced impoverished lives as they must 
live on what they can grow during the brief wet (kharif) season which is usually a mix of food crops 
(sorghum, millet and some drought tolerant pulses) and cash field-crops (cotton, soybean, 
sugarcane). All of these crops have ready markets and can be sold anytime and the prices do not 
fluctuate greatly year to year. Farmers grow very few horticultural crops. Some farmers chose cash 
field-crops as they believe they can acquire more food from selling them and purchasing food than 
from growing their food directly. But food crops fetch lower prices than cash field-crops. For 
example in 2004, during the start of irrigation from the Project, gross returns from growing cotton 
was Rs20,500/ha versus Rs6,500/ha for sorghum. For reasons of food security few rainfed farmers 
will gamble on growing only cash field-crops. Most of the income from rainfed farmers comes from 
farming including raising livestock. Small-scale farmers can 
supplement their income by working as laborers of neighboring larger 
farms or in construction in towns. Many had to migrate to urban areas 
during the dry season at a great social cost to make ends meet. At the 
start of the Project farmers in most schemes grew only one or two 
crops per year, either cash or food crops. The net benefits for seven of 
the eight schemes were calculated from a survey of 56 farmers (Varve 
was not included as it already had irrigation). The incomes were 
ranked from highest to lowest and then divided into quartiles based 
on average income level with the lowest 25% of incomes in the first 
quartile (Table 1). The benefits from that quartile were actually 
negative and increased over the next highest three quartiles to a mean 
of Rs29,549 for the fourth quartile. We will re-visit this data in section 
7.5 where Project goals are discussed to measure what progress was made in MIP-M. Keep in mind 
these data are benefits per farmer and not per ha as is normally reported. This is the actual income 
of representative farmers.  
 
With such low yields, mostly attributed to lack of rainfall and a limited growing season, Government 
has had to come to their assistance to provide food for below poverty line citizens. This assistance is 
a cost born by the general public that pays taxes. The poorest farmers supplement their income by 
becoming laborers on the farmers of their wealthier neighbors. With irrigation the farmers’ fate is 
less dire, but ultimately depends on rainfall. In years of good rainfall they now can produce more 
food than they need and they can store it or sell it and purchase livestock, the poor farmers’ bank. 
Not only will yields be higher but they can grow crops in more seasons, greatly increasing production 
and income. They could even venture into the more risky and higher cost horticultural crops which 
fetch higher prices but whose prices can wildly fluctuate. They have to be able to weather seasons of 
losses in order to enter into this form of agriculture. If rains come early the farmers can provide 
supplemental irrigation during the wet season during rain scare periods. If the tank fills sufficiently 
they can irrigate dry season (rabi) crops and in high rainfall years also during the hot season. Favorite 
third season crops are groundnut, green gram, vegetables, and fodder.  
 
In MIP-M, farmers receive training in how to organize and run successful WUAs. NGOs were hired to 
perform this function and in the first years the NGO staff, along with agricultural extension workers, 
provided training to farmers on irrigated agriculture technologies. This proved to be a larger task 
than originally thought. Farmers first needed to learn how to irrigate their crops most efficiently and 
to select rabi season crops whose collective water needs matched the level of tank water. Farmers 
needed to learn how to share their new scarce resource with other WUA members. Those wanting 
to grow bananas or sugarcane, for example, which requires high amounts of water, especially need 

Table 1. Typical income in 2004
from  rainfed farming. 

Quartile of 
benefits 1/

Net benefits 
(Rs/farmer) 2/

0-25% -731
26-50% 3,829
51-75% 8,597

76-100% 29,549
1/ Benefits were ranked from lowest
to highest and divided into 4 equal 
groups and the means taken
2/ Benefits deflated to 2002 base year
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to pay attention to this point. Furrow gravity irrigation uses much more water than sprinkler or drip 
systems which farmers need sufficient income to purchase. Initially farmers are more wasteful until 
they can acquire these water savings technologies. Farmers also had to learn to grow new crops such 
as wheat and horticultural crops as well as use agricultural inputs in greater quantities and more 
efficiently. The yield potential of crops rises greatly with irrigation thus the crops should be spaced 
closer and they will now respond to better management such as application of higher rates of 
fertilization and pest control. To take advantage of horticultural crops, farmers need to learn how to 
best market them, something they did not due before. 
 
The mid-term Project review in 2004 recommended that the Project undertake its own agricultural 
training program. Accordingly the Participatory Agricultural Development Program (PADP) was 
established in 28 schemes to train farmers to make more efficient use of irrigation water by 
diversifying the number of crops grown, increasing cropping intensity, and improving production 
levels. This report will review how this training program was elaborated and what were its strengths 
and shortcomings. At the end of the section we provide a summary of recommendations and lessons 
learned from this experience. First we provide a short discussion on the Project goals. 
 
MIP-M was designed to be a four-year process for each scheme. The first year is involved in planning 
where the schemes will be located while the second is construction of the headworks. Years three 
and four set aside for agricultural training and Water User Association (WUA) strengthening and 
construction of distribution systems as well as agricultural training. PADP took place before farmers 
received their irrigation water and occurred over two years per scheme.  
 
Agricultural training falls within the purview of the Department of Agriculture (DoA), but in the main, 
its extension officers do not organize training programs for farmers. The only training offered by DoA 
is farmer field school training which targets at most 1-2 villages each season where less than 50 
farmers are trained per district (taluka). DoA extension officers mostly visit villages to answer 
farmers’ questions and offer subsidized inputs rather than give a formal training program. Nowadays 
with cell phones, just a phone call to the extension worker to ask a question is all farmers expect. 
Agricultural interventions by the DoA take the form of providing subsidies or introducing new inputs 
that take the form of schemes where the agricultural officers meet with some farmers in their work 
area to give them this information. In reality only a small proportion of farmers ever become aware 
of such schemes. There is no training provided on how farmers are to best use them. This is borne 
out by the results of a small survey we undertook in seven villages where Project training had been 
given. None of the farmers who did not participate in the training mentioned that they learned 
agricultural information from their local extension worker through a training program. Interestingly, 
however, is that more of the farmers from the same survey who had received PADP training also 
learned from the extension workers compared to non-PADP trained farmers in the same villages. 
One reason for this is that the Project agricultural trainers encouraged local extension workers to 
participate in the trainings. Without the Project, however, those extension workers would not have 
connected with as many farmers as they did.  
 
In the pilot phase of the Project there was one NGO hired per scheme to provide training both to 
farmers to assist them in organizing WUAs as well as upgrading their agricultural practices as farmers 
did not have experience in growing cash crops. Project experience, however, revealed that such NGO 
staff, who have backgrounds in sociology, are not sufficiently well versed in technologies to conduct 
agricultural trainings.  
 
PADP was coordinated at the Project level by the Project Management Unit (PMU) comprising staff 
within the State Rural Development & Water Conservation Department (RD& WCD) headed by the 
Executive Engineer. A Technical Assistance Team (TAT) provided support. The TAT members were an 
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International Agronomist cum Extensionist hired by GITEC Consult of Germany who was assisted by a 
Domestic Agronomist hired by Kirloskar Consultants of New Delhi, and an agronomist from the PMU 
who was a government employee of the RD& WCD. All three of the TAT team were replaced in 2008 
and stayed until the end of the Project in June 2011. The Domestic Agronomist and PMU Agronomist 
visited the scheme sites where PADP was being held on a regular basis making some 4-5 trips to 
each scheme per year to determine quality assurance. The International Agronomist cum 
Extensionist made seven trips from Oct 2008 to the end of the Project and on each trip visited a 
number of schemes. On each scheme visit the consultant witnessed PADP training activities as well 
as talked to farmers about how they regarded the training program. Visits to the field were also 
made to see the demonstration plots and farmers’ fields to note adoption. At first a number of NGOs 
were hired to train farmers in irrigated agriculture following the PADP program, but as there was a 
wide range in competencies between NGOs it was decided that an apex NGO (AFARM) should serve 
as training coordinator to ensure that quality training was provided. AFARM submitted monthly, 
seasonal, and yearly reports on the progress of PADP, and in those reports the number of trainings 
offered and the number of farmers attending was documented. The PADP Monitoring Committee 
met quarterly and reviewed the progress of the training program with PMU members present. A 
presentation by AFARM started the meeting and questions and comments were entertained 
thereafter. In this way the PMU was constantly updated on PADP progress and could make 
adjustments as needed. 
 
An Impact Evaluation Survey was designed by the International 
Agronomist cum Extensionist to quantify the outcome of the Project. 
The survey consisted of a lengthy questionnaire which documented 
64 farmers (8 farmers from 8 schemes) using 2004 as the baseline. 
Each year the survey was undertaken from the same farmers and the 
results summarized to show the agronomic changes from irrigation as 
well as the costs and returns from PADP training. The farmers were 
randomly chosen but stratified by farm size to be representative of 
each scheme. There was even representation of the respondents 
across farm size in each chosen scheme (Table 2). It is through this 
annual survey that PADP was assessed as to whether the goals set out 
in the Project design  phase were in fact reached. Each season the 
PMU summarized the results of the area irrigated by each the scheme 
system. Furthermore the TAT team undertook an additional survey via 
questionnaire regarding the various sources of information farmers utilized and then ranked the 
most important sources. During the last two visits the International Agronomist interviewed farmers 
from 19 schemes to document how the arrival of irrigation affected their lives as compared to 
before the Project. A small group of farmers was normally convened for this purpose and the 
farmers were questioned as a group where farmers related their experience or gave testimonials. 
The incentive to pursue this line of questioning arose in 2010 with a visit to J. Jahagir where farmers 
volunteered information from many aspects of their lives as to how the Project had benefitted them. 
Not all questions were asked at each scheme and the breadth of questions kept expanding into the 
area of sociology as new insights were learned as to how farmers had benefitted from the Project. 

2. Participatory Agricultural Development Program (PADP)  
PADP reached 28 schemes with the objective to train farmers to make more efficient use of 
irrigation water by increasing cropping intensity, diversifying the number of crops grown, and 
improving production levels.  

Table 2.   Range of farm sizes 
among the farmers in the 
Impact Evaluation Survey  1 /

Area in the ICA 
(ha)

% of the 
respondents

0.1-0.4 6
0.5-0.9 16
1.0-1.4 22
1.5-1.9 23

2-2.4 30
2.5-3 3

1/ 64 farmers, 8 each from
8 schemes selected in 2004
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2.1 Goals and Targets of MIP-M and PADP 
The goal of PADP is to foster sustainable irrigated agricultural practices by farmer beneficiary 
communities. The economic justification of the Project assumed that farmers would adopt at least 
some high value horticultural crops in order to have the funds to support the cost of construction of 
field channels or tertiary canals leading to their farms. Thus the training program would include 
vegetable and fruit crop culture. Recommended production practices were showcased in 
demonstration plots and reported in lectures given by trainers. It was also indicated that 
sustainability should be pursued both in terms of the reliable provision of irrigation water and 
initiation of a process that enables appropriate agricultural technology to be progressively 
developed at each scheme to take full advantage of the available water. Farmers needed to know 
how to budget water allocation fairly in order to justify the collection of water fees.  
Box 1. The Project overall goals and targets 

 Farmers to grow horticultural crops 
 Increase the irrigated area by 7,800 hectares, 
 Increase net margins to Rs11,000/ha within 5 years, 
 Double the cropping intensity within 3 years, 
 Double the average crop yields within 3 years, and 
 Generate significant rural employment 

2.2 Training site descriptions and proposed irrigated crops 
PADP commences with one or more Informational Meetings, during which all scheme farmers, 
including women, are informed about the aims, guiding principles, strategy, and expected outcomes 
of the PADP as well as the farmers’ role, rights, and responsibilities. Such an introductory meeting 
occurs in each scheme and is organized by the scheme apex NGO, now AFARM. It actually may be a 
series of meetings with various stakeholders in the target villages, often occurring each season of the 
first Project year. The Project budgets for two such meetings with 50 farmers each meeting. In the 
scheme-wide meeting with farmers, the objectives of the Project are outlined as well as the 
expected outcomes and roles that farmers are expected to take. Farmers then grant permission for 
the Project to operate. 
 
The main information gathering methods involved focus group meetings with groups of assembled 
farmers where the PMU or NGO query farmers whose answers were vetted by all in attendance thus 
a consensus response emerges. This happens in a rapid rural appraisal mode with team members 
visiting the site and soliciting information from farmers and secondary sources performed by the 
SWT. This background data then prepares the team to suggest areas for training. Data gathering 
instruments include a Reconnaissance Visit and the Agro-Economic Baseline Survey. Baseline data is 
generated on general incomes from farming as a frame of reference to base the progress and benefit 
of the Project. If farmers disagree with the answers they will give their own and so forth. The 
Scheme NGO developed a questionnaire where more detailed data on area cropped by plant species 
and the crop husbandry practices provided to each were elicited from 10 respondents. Farmers 
described their existing cropping and irrigation practices. This included a listing the common crops 
and cropping patterns, production methods as well as pests and their control measures. Land use is 
assessed producing a table of the crops grown by season giving the percentage land area devoted to 
each.  
 
The general topography was depicted and degree of slopes estimated. Natural vegetation was also 
described as was the degree of erosion that exists and whether there were drainage problems. Soils 
were assessed to determine if they were alkaline or saline and a description of the soil profile was 
given. However no soil analysis was conducted to give the levels of various soil nutrient minerals and 
organic matter. An historic profile was even made. It was interesting to learn that some villages were 
formed as early as 1600. Demographic data were taken from village records giving populations, land 



9 
 

size, wealth indicators, breakdown by socio-cultural groups (castes and tribes), and proportion of the 
villagers by religion was also presented. Whether villagers seasonally migrate was also assessed. 
Local institutions were tabulated such as schools, health posts, banks, agro-input outlets, retail 
stores, and eateries. The source of drinking water was also described. Tenancy and share cropping 
data were taken as well as land distribution by area. The number of landless and women headed 
households was tallied. The degree of land fragmentation was assessed. Agricultural labor provided 
current wages by gender. Sources of credit were enumerated. Agricultural resources were assessed 
with a view to their role in irrigated agriculture including sources of power (animal or tractor), range 
of implements available, and available labor pools. A description of the extent of on-going irrigation 
efforts including the types of irrigation sources was made including the common irrigation practices, 
what crops received irrigation, and what constraints they faced regarding irrigation. From the focus 
group interviews an estimate of the net value of production was made for the scheme which formed 
a baseline for calculating the benefits of the Project. 
 
The results were summarized in the DPR as the Agro-economic Data Sheet that showed area by crop 
for kharif, rabi, and hot season as well as the average yields of all the crops. The net benefits were 
calculated from the total costs and yield per farmer which was then extrapolated to the whole 
scheme based on area. Following this, the SWT proposed a new cropping pattern along with input 
from the DoA and estimated yields and costs and then calculated benefits. The data were taken via 
questionnaires that were kept by the scheme NGO and were not foundin the file of the PMU so TAT 
cannot use the data. The proposed crops were then presented to the local DoA Taluka based 
extension staff to propose new crops and cropping patterns. Then final discussions were held with 
the WUA members as targets that they would strive to achieve with irrigation. Changes to the crops 
in both kharif and rabi were separated. 

2.3 WUAs formed 
Once a scheme was chosen, all the farmer beneficiaries became members of the WUA. The land 
titleholder was the actual beneficiary, but his household family members also belonged. After 
Project implementation a number of committees were formed. The most important committee for 
PADP was the Agricultural Development Committee (ADC) which was chaired usually by an officer of 
the WUA. AFARM worked closely with each ADC and encouraged it to meet regularly. It was the ADC 
that undertook the Training Needs Assessment meetings held before each season which formed the 
planning phase of training. But they also conducted evaluation of past training in the same meeting 
each season. As many of the people on the ADC were also in the WUA management team there 
were few meetings a year where the ADC reported to the WUA general body. Some farmers 
therefore thought that PADP was not part of the WUA. The WUA-ADC was charged to mobilize its 
own funds to finance its activities, so that the water charges and other sources of income such as 
leasing fishing rights and selling water were exclusively used for the operation and management of 
the scheme. The development of the WUA’s role in regard to the agricultural training was in 
providing practical methodologies, guidance, and support in preparing cropping and irrigation 
schedules and monitoring and evaluating impacts. A particularly important function was to facilitate 
linkages to a range of resource persons who can provide assistance and backstopping in crop 
production, networking, marketing, and access to promotional schemes.  
Box 2. The main tasks and functions of the WUA-ADC 
Hire the key farmer-cum extension worker, who will facilitate the training, 
Identify farmer focus groups to assess existing cropping and irrigation practices; 
Prepare agricultural development targets that will be reviewed and updated annually; 
Support the execution of the local marketing surveys as well as presentation of the findings and 

recommendations; 
Facilitate the formation of one or more APGs (WUA user-groups for each main commodity); 
Establish and maintain linkages with relevant institutions and resource persons; 
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Prepare and submit requests for the provision of advice and inputs from DoA promotional schemes; 
Participate in exposure visits to other schemes; 
Monitor the performance of the APGs and their conducted activities, such as demonstration trials 

and farmers’ training courses; 
Participate in the evaluation of conducted demonstration trials, exposure visits, and farmers’ 

training courses; and 
Report to the WUA General Assembly during its annual meeting. 

2.4 Initial implementation of PADP 
At each scheme, PADP formed the Scheme Working Team (SWT) as the entity to provide the 
communication linkage between the various Project stakeholders representing WUA, Project 
Management Unit (PMU), NGO, TAT consultants, local government officials, RD&WCD engineers, 
and DoA local officers at the district level. Local DoA officers can be either a Taluka Agricultural 
Officer or a Circle Agricultural Officer whose role is to supervise teams of extension agents. A Circle 
(mandala) is a grouping of 4-5 talukas. The SWT remained operational as long as the Project was 
active and was headed by the sectional RD&WCD engineer. The role of the SWT, regarding 
agriculture, was mainly to review the training curriculum and approve an annual training plan as well 
as ensure the quality of training and evaluate progress for the PMU. It was here that the WUA would 
learn of new schemes from the DoA. The members met monthly. The DoA sat on the Project 
Steering Committee at the national level. They were also represented on managing committees at 
the regional and district levels to involve Project staff with GoM, RD&WCD, DoA, and local NGOs at 
the various levels. The district level committee was headed by the Collector.  
 
Project outcomes stated that the WUA would be able to ensure effective and timely supply of 
irrigation water to all farmers within its command area through agreement on planned irrigated 
areas, crops, and irrigation scheduling. At each scheme, workshops prior to the first rabi season 
provided information on the Project components, land preparation, crop water requirements at 
critical growth stages, recommended practices, and alternative irrigation scheduling for a variety of 
crops.  
Box 3.The guiding principles for the implementation of PADP  
WUA follows a sustainable agricultural development approach that values local resources, promotes 

diversity, and minimizes adverse environmental consequences. 
WUA recognizes the value of accessing and sharing technical information and market intelligence for 

improving the profitability of agricultural production of its members and non-members. 
WUA acknowledges that promoting the active involvement of all farmers (including tribal groups, 

religious minorities and women) in the PADP would increase productivity and profitability and 
contribute to effective operation and maintenance of the scheme. 

2.5 Training Needs Assessment (TNA) 
One of the greatest challenges of PADP was to turn farmers from subsistence minded to become 
profit minded. The training program for the WUA farmers was designed and organized based on the 
conclusions of a TNA exercise. Five meetings were budgeted each year. Meetings were held as 
planned but were not separated into small or large farmers as mentioned in the design, nor were 
special ones held for women. The trainers led the discussion to elicit ideas from farmers. The WUA 
members then decided on what subjects were of highest priority. This gave farmers a sense of 
ownership. AFARM then prepared monthly, biannual, and annual Action Plans to ensure that 
training events were scheduled to meet all the felt needs. An evaluation session of the training as 
performed was always held at the end of each season before the next TNA meetings. 
Examples of the topics that farmers wanted to learn about as a result of TNA Meetings are provided 
for three schemes. 
1. Maregaon scheme: 
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a) Review of last kharif crops in terms of problems and solutions 
b) Need for soil testing 
c) New varieties of wheat 
d) Promotion of dashparni (botanical pesticide tonic from extracts of 10 plants) 
e) Plant protection in gram 

 
2. Mendhala: 

a) Review of last kharif 
b) Yields of kharif crops and constraints 
c) Problems with rabi crops 
d) Need for soil testing 
e) New varieties of wheat 
f) Integrated cultivation practices for vegetable crops 

3. Shahapur: 
a) General agricultural problems 
b) Appropriate use of pesticides 
c) Oil seed cultivation 
d) Low returns from produce 
e) Post-harvest practices 
f) Non availability of a suitable market 
g) Pest attack on gram 
h) Mechanized crop harvesting 
i) Vegetable cultivation 

 
We see from this data that TNA meetings occurred in general body meetings. Many of the topics 
however were too general and the trainer should have followed up and fleshed out which crops for 
example farmers had in mind for the kharif or which rabi crops or what area for general agricultural 
problems. It may be better if PADP developed a core list of the most important training topics (such 
as including one on calculating profit) and then let the farmers add some electives to the list. 
Demoplots should be a showcase for the recommended packages of practices for the main crops 
grown in the scheme. 

2.6 Marketing Surveys 
It was hoped that with irrigation farmers would be able to satisfy their food security needs with 
ample production of staple foods and would also be able to sell surplus for cash plus also to grow 
horticultural crops. Staple foods can be readily sold in government markets but horticultural crops 
such as vegetables, fruits, or flowers need to be sold in private markets. Farmers sell few 
commodities to the government so identifying reliable private buyers is a necessity for attaining the 
best prices possible. PADP provided a permanent Marketing Specialist cum economist to provide the 
service of making contacts with buyers and suggesting crops to grow. The staff only worked part 
time. The Marketing Specialist made data forms that Project staff filled out in different markets for 
prices. The findings and recommendations of the marketing survey were used during the TNA 
exercises with the farmers. There were two marketing surveys conducted each season. The first 
survey occurred at the village and farm-gate level. Varieties of all crops that farmers produce were 
documented and the selling prices were recorded by the trainers with help from some farmers. The 
Marketing Specialist also noted if any value added or processing occurs. This list was made into a 
poster and placed in the WUA meeting hall. 
 
A second survey was a macro-scale market level survey. Data was taken on commodities over the 
past 10 years from the district level Agricultural Produce Market Committee. Trends were then 
noted in the volume sold for each commodity over time. Fluctuation in market prices was graphed 
monthly to note trends when commodities may be higher in price. This was done in one scheme for 
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soybean sold for oil where the farmers were told to wait two months before selling and received 
Rs100/q more in price.  
 
An assessment of the potential of selling to contract buyers was also made. For example in Januna it 
was found that soybean variety Yoshada 362 was preferred by traders. In other schemes markets 
have been found through the Indian Tobacco Company district level outlet stores. A market for 
broccoli was identified as well as Chinese cabbage in Pune where Varve scheme took advantage. The 
potential for processing or value added technologies were assessed and if found, special training was 
provided to farmers. AFARM produced a Market Survey Report each year in Marathi. 
 
The Project introduced mango in Wanewadi beginning with planting young seedlings of ‘Kesher’ 
variety having exportable quality. Farmers made protective structures to prevent grazing cows from 
destroying them. However it would be 5 years before they can harvest. This was an example of the 
benefits from the marketing survey as the farmers planted the variety which fetched the best price. 
The marketing studies also identified pumpkin as a potential crop. As a result of the marketing 
surveys farmers learned where markets were even beyond their local area. Before they did not 
scope out different market places and only sold to the closest one. 
 
In the future marketing should also cover how farmers can form groups to increase the supply in 
order to attract buyers. Individual farmers marketing their products will only succeed in their own 
village market which can be quickly satiated and prices will be low. Those that were successful 
targeted large urban markets and jointly planned their activities. Such groups are a half dozen or so 
who can acquire a truck and venture to further markets. Such groups made high profits as a result 
and really took advantage of their training. More effort should have been directed to have farmers 
form small groups. An initiative to form such groups called Agricultural Production Groups (APGs) 
could have fulfilled this function and are discussed later. 

2.7 Training methods 
Training takes place over a two-year period, but in some schemes the WUA requested and received 
a third year due to low turnout, which was usually the result of construction delays that were too 
common an occurrence. MIP-M hired BS graduates in agriculture to be the trainers as DoA extension 
workers had their own programs and were not part of the Project in receiving funding. The BS 
graduates were called Field Station Officers (FSOs) who were full-time staff, each covering 2-3 
schemes, and often widely separated geographically. Each FSO had his own motorcycle to get 
around. A local farmer was also hired for each scheme, called the Krishi Mitra (KM), who assisted the 
FSO in organizing meetings and gathering the farmers for trainings. The KM did not undertake formal 
training as he was only in a role as training facilitator. He assembled a list of issues that came up 
since the last visit for the FSO to address in the next training. But he was a respected farmer, so 
farmers would often seek his advice. Furthermore, the KM was to be a key factor in sustaining the 
agricultural extension activities beyond the implementation period of PADP. However a scheme 
often included more than one village and KMs found it difficult to travel between villages on a 
regular basis. 
 
It was found necessary to make the training highly structured with each activity budgeted and placed 
on a calendar. A system of checks and balances was developed to ensure that preparations were in 
place for each training event and that quality training would be delivered. Signup sheets were used 
to monitor attendance. PADP training was made participatory in that the training fell under each 
WUA not only for coordination but also for content. Committees were formed at all levels to 
coordinate the program. Each committee was to meet on a regular basis and produce minutes from 
each meeting.  
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Instructions were prepared by AFARM regarding the implementation of training events which were 
strictly adhered to by their staff. The training program was reinforced at monthly meetings of FSOs 
with AFARM staff held at central locations such as Jalna. The KMs were also invited seasonally to 
these venues as well. All training events needed to be validated by the PMU/TAT in Pune or 
RD&WCD engineers at the district level. The date, venue, and time of all training events were 
finalized in consultation with the APG farmers and the scheme ADC members were to be convenient 
to most of the APG members. The announcements of the training needed to reach the concerned 
APGs / ADC / WUA and therefore was promulgated at least 4-6 days in advance of the event. At the 
same time, announcements of PADP training activities also needed to reach the concern Junior 
Engineers at Sub-Division & Division levels. The KM played a vital role in the above communication at 
the scheme level and circulated a notice of each training containing: i) the name of the training, ii) 
venue, iii) day, iv) time, v) topics to be covered, and vi) names of resource faculty trainers. He 
displayed the schedule of the training program in common places in and care was taken that the 
announcement should reach all the beneficiaries of all villages. At times a large plastic banner was 
hung in key locations in the villages to advertise the lectures giving the time, date, venue and subject 
matter. The venue should be convenient to most of participating trainees. The training was 
organized in the WUA building whenever possible.  
 
Although proposed, no registration fees have ever been levied on the farmers as reimbursement for 
Project training events. Farmers in several schemes told us they would be prepared to pay for their 
training after PADP ended. They probably could only afford it after a good crop year. AFARM trainers 
played CDs on TV sets or they projected visual media on walls with a LCD Projector. It was suggested 
that a minimum of five feedback forms be distributed to participants in all training events, but this 
was rarely done or if so the data were not summarized. 
 
There were usually four such trainings with resource speakers scheduled per year for each scheme 
with a target of 40 farmers to participate in each one. Records were taken of attendance at all 
trainings as well as an evaluation of the performance of the training in feedback forms. Rarely, 
however, were they filled out in sufficient detail to be useful. The main training methods were 
lectures given by invited speakers as well as FSOs, demonstration plots (demoplots), the field day 
which farmers are invited (separate field day for women), and exposure visits. Exposure visits took 
place where 10 or so selected farmers travelled to successful schemes or to local agricultural 
institutions so they could learn of nearby sources of technical information. Training occurred mainly 
in general body meetings. 

2.7.1 Training lectures 
There only were only a few workshops convened, far fewer than was originally planned. These 
occurred in Varve at AFARM’s lecture hall which was nearby and transport could be arranged. This 
was the exception as training facilities were normally in towns and not villages. Therefore lectures 
were preferred as this is the most straightforward method, it requires fewest resources and costs 
the least, and is the method most trainers learned themselves. Lecturing is also the most preferred 
training method by DoA extension workers. Lecturing is basically telling farmers the information. 
Farmers are given a notebook and pencil at the beginning of each lecture for them to take notes. 
College students learn from this didactic method popularized by Socrates. It is believed that if 
farmers hear the information it will enter into long term memory. Each season PADP funds five 
lectures for a total of ten per year. In the beginning of PADP, training lectures lasted for a whole day 
at the insistence of the RD&WCD. Eight of the ten lectures are given by invited speakers while two 
are given by the FSO (Box 4).  
Box 4. Examples of lecture topics. 

1. Irrigation management 
a. Irrigation management/ micro-irrigation 
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b. Promotion of water saving techniques 
2. Cropping systems 

a. Weather based crop planning 
b. Cropping system for rabi season / wheat & gram production 
c. Kharif crop planning & management 
d. Organic farming 
e. Weather based crop planning 

3. Crop cultivation 
a. Summer groundnut culture 
b. Vegetable growing 
c. Oil seed crop production 
d. Shade net cultivation (floriculture) 
e. Horticulture crop and floriculture husbandry 
f. Techniques of seed production 
g. Medicinal & ornamental plant culture 
h. Vegetable nursery production techniques 
i. Cultivation practices in pulses 
j. Export quality grapes & pomegranates 
k. Techniques of seed production 
l. Cultivation of floriculture crops 
m. Improved cultivation practices of soybean and maize  

4. Soil and nutrient management 
a. Importance of soil testing 
b. Importance of bio- fertilizer in crop production 
c. Integrated nutrient management 
d. Reclamation of saline and alkaline soil 
e. Horticulture / orchard management  
f. Agriculture based soil and water conservation treatments 

5. Pest control/production problems 
a. Safe and effective use of pesticides 
b. Effective control of reddening in cotton 
c. Integrated Pest Management (IPM) on cotton 
d. IPM in vegetables 
e. Integrated weed management 
f. Management of biba disease in pomegranate 
g. Weed management in soybean 
h. IPM in kharif crops  

6. Livestock management 
a. Artificial insemination of goats 
b. Improved production techniques for fodder 
c. Livestock management /dairy & fodder/ dairy & goat farming/ goat rearing 

7. Farm implements 
a. New farm machinery 
b. Advantages of using a power sprayer 
c. Improved agriculture implements 

8. Marketing 
a. Marketing of different agriculture produce 

9. Soil & water conservation 
a. Conserving water and soil 

10. Miscellaneous 
a. Current government schemes and how to apply to them 



15 
 

b. Agri-based entrepreneurialship 
c. Value adding techniques in processing 
d. Labor saving technologies for women 

It can be seen that the subjects covered are highly varied indicating that farmers are interested in 
many enterprises. Notably absent is a lecture on how to calculate costs and returns for the various 
crops so that farmers can see how profitable each crop was and make informed decisions on which 
crops to grow based on economic returns and available water. 
 
Lectures were organized at appropriate times of the crop cycle (before the concerned field 
operations were to be carried out). This was done so that the farmers would immediately utilize the 
new information. A faculty member from a nearby KVK, agricultural research station, agricultural 
university, or local progressive farmer was invited as a resource person for the lecture-based 
training.  
 
All WUA farmers were encouraged to attend the lectures. In the beginning of PADP many farmers 
complained that they did know about the timing of lectures and so attendance was low. In response 
the FSO printed an announcement which was delivered by the KM to each household at least several 
days before each training event. In addition a poster giving information on the training was 
occasionally made and displayed in the WUA hall or other meeting place.  
 
After the lecture, a hot snack and tea were provided followed by a field visit led by the resource 
person and FSO. During the field visit farmers could continue to ask questions that came to mind on 
any subject. Therefore those farmers who said that they would not attend training as they did not 
want to know about the subject at hand could ask about any crop while walking in the field or in the 
lecture Q&A as well. Farmers soon objected to the long hours as they were not willing to devote a 
full day. Thus the lecture session was reduced to 2 hours followed by a field visit of 1-2 hours 
depending on interest, a half day total. The farmers choose the topics in their ADC meetings as part 
of their participatory involvement in TNA. 
 
Training should take place in an environment conducive to learning, meaning a well-lit room in a 
location with comfortable seating arrangements and free from interfering noise. The best training 
venues were those in the WUA hall, a school, or in places on the village periphery, whereas the 
worst were near busy roads or in the center of the village which attracted many onlookers whose 
talking and movement distracted from the learning. In each scheme a WUA hall was planned to be a 
meeting hall as well as provide storage. Often there were delays in completion or the quality of 
construction materials used was not up to standard, thus many were not finished on time. The 
training venue ideally should have had facilities to aid in the delivery of the information such as a 
black board or large poster paper taped to a wall and chalk or marking pen, as well as training aids 
such as posters. AFARM made many such posters but were not widely distributed to WUA halls 
where they should have been displayed. The training was better in the beginning of PADP but 
deteriorated after than from lack of refresher courses on how to conduct trainings. 
 
Normally some 20-40 farmers attended in each lecture session. From the sign-in attendance sheets 
some 15-20% appeared to be illiterate based on thumbprints instead of signatures. It was noted that 
many of those who were illiterate hesitated to attend trainings. It was noticed about one third of the 
farmers actively took notes throughout the talks which was encouraging.  
 
A handout on each training topic was prepared ahead of time by the FSO or invited speaker so that 
the farmers received it on the day of the training. In two years those farmers attending the lectures 
amassed 20 handouts which will serve as handy references. Only those farmers attending were given 
a handout. On a visit to Warwanti scheme all farmers had attended many PADP trainings and they 
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still had the handouts. They were read by family members and others who wanted to borrow them. 
A number of the handouts were inspected. The handout for the lectures was in Marathi for best 
understanding. The technical bulletin type handout was normally 15-20 pages long. There was 
usually a photo on the cover and perhaps some inside, but much of the handouts were full pages of 
text, which bias the effective audience toward the more educated farmers. The wording and 
coverage was similar to a handout for agricultural college students so these do not qualify to be 
called a ‘farmers’ leaflet’ which is normally one sheet of paper with short statements supported by 
drawings or photos. Even children hanging around received food at these occasions. Thus the food 
was substantial and should have attracted more participants. 
 
It was first assumed that the lecturer would stay overnight nearby, but this proved impractical. All of 
them came from nearby so they did not need to stay overnight. The farmers when interviewed 
stated they felt that all speakers were highly knowledgeable of the subject matter presented. The 
style of deliveries was noted and was varied. Few used a blackboard or draft paper taped to a wall to 
write down the main points. Most lecturers just talked. The best speaker observed was a progressive 
farmer who made long pauses, allowing the farmers to absorb the information and finish taking 
notes. The worst actually was on the faculty of an agricultural college specializing in extension and 
talked rapidly non-stop for a half an hour. 

2.7.2 Demonstration plots (demoplots) 
The demoplot was the second most used training method in agricultural extension in India. It is most 
useful for introducing new technologies to a farm community as it is believed that if farmers see a 
well-performing technology in the field near to theirs, they will adopt it. The most common 
demoplot is a new variety or showcasing a package of practices. Demoplots can exhibit a wide 
variety of technologies (Box 5). The area of a demoplot in India is normally one acre and the 
extension worker provides funds or inputs to a cooperating farmer who grows the demoplot 
according to the instructions given. The PADP cooperating farmer was closely supervised by the FSO 
and KM. Most farmers will saw the result during the field day. Thus a demoplot and field day go 
together. 
 
In the PADP scheme, ten demoplots were budgeted per scheme per year. The concept of a demoplot 
was explained to the farmers during the TNA meetings. The farmers decided the topics which were 
then made into demoplots. Information providing the aim, objectives, expected outcome and 
budgetary provisions of each were explained by the FSO. The ADC approved the selections. If the 
demoplot was not well cared for, then the field day was successful.  
 
Financial assistance of Rs 2,000 per demoplot was provided under PADP for each demoplot. This cost 
included critical inputs only and not family or hired labor, and was paid out in allotments as the 
season progressed rather than all at once giving more motivation to the farmer-cooperator to make 
a good plot. Demoplots require much supervisory time of the FSO and KM, as in order to be 
successful, the farmer (who probably has not tested the technology before) has to learn by following 
the instructions. The crop has to be well cared for and all of the recommended practices need to be 
followed exactly. The location of the demoplot is also important and should be near a road or well-
traveled pathway. The FSO marked the boundaries of each field plot by actual measuring out its 
dimensions. 
 
In the beginning, there were instances where the demoplots were not supervised sufficiently by the 
FSO, hence new guidelines including a system of checks and balances were developed by AFARM to 
ensure that the FSO visited each demoplot on a weekly basis. Initially the FSO checked off on the 
selection of the cooperating farmer and verified the suitability of the field. The FSO, with the KM and 
cooperating farmer present, explained the: i) aim, ii) methodology, iii) crop monitoring activities, iv) 
expected outcome, v) financial support required, vi) records to be maintained, and vii) the 
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cooperating farmers’ responsibilities in conducting the demoplot. A placard was made that stated: i) 
the name of the Project, ii) name of farmer, iii) village, iv) crop, v) name of the trial, vi) objective, vii) 
area of plot, and viii) sowing date. The placard was placed in the field so passerbys could read it 
when no trainer was present to explain the details of the trial. During his weekly visit, the FSO 
updated the record of each demoplot with the help of farmers and the KM kept the updated records 
with him in a ring binder. The FSO explained to the farmer cooperators about the tasks to be 
completed in the next week. The harvesting and threshing of the demoplots was done separately 
and the yield level was compared with nearby plots to assess the efficacies of the technologies being 
tested. This can be done, but often, even adjacent plots under the same crop management, register 
significantly different yields. More meaningful comparisons can only be made from the farmers’ 
method performed in the same field. 
Box 5. Examples of demoplot topics. 
1. New crop/variety 

a. Introduction of cauliflower 
b. New variety of gram (Digvijay) 
c. Promotion of spices – fenugreek, coriander 
d. Cultivation of turmeric 
e. Production of a new wheat variety Pratham 7070 

2. Crop cultivation 
a. Cultivation of tomato 
b. Improved sorghum culture 
c. Cultivation of red pumpkin 
d. Cultivation of sunflower 
e. Improved cultivation of brinjal 
f. Improved cultivation of safflower 

3. Soil and nutrient management 
a. Integrated nutrient management of onion 
b. Micronutrients in wheat (1 kg Fe, Mn, Zn, Cu, B plus urea) 
c. Integrated nutrient management of wheat with PSB, Azotobacter 

4. Integrated pest management  
a. Mass promotion of pheromone trap for control of gram pod borer(over 6.5 acres) 
b. Preparation of dasparni a bio-insecticide (concoction of 10 toxic plants plus cow 

urine, FYM, chilli, garlic) 
5. Miscellaneous 

a. Humic acid to induce flowering of gram 
A list of some of the topics shows the diversity of technologies being tested. Most often the 
demoplots are fields that were grown using the recommended set of practices for that particular 
crop, but they can be as simple as showcasing a new variety.   
 
The following criteria are followed to select cooperating farmers for demoplots: 

 The farmer should be from the scheme ICA. 
 The farmer should be proactive in implementing innovative ideas and new experiments in 

the area of agriculture. 
 The farmer should be ready to cultivate the demoplot under the guidance of the FSO. 
 The farmer accepts the terms and conditions laid down under PADP for carrying out the crop 

demonstration trials.  
 
The FSO provided a summary of all of these arrangements in writing to the farmer. The FSO also 
provided a sheet enumerating all costs of cultivation practices to be conducted in the plot (from pre-
sowing operations to harvesting and threshing), work-wise costs, PADP’s share, the farmer’s 
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contribution, and the schedule of operations. This “lecture” was given to FSOs but not to farmers 
who would also have benefitted.  
 
It is important to understand that during the field day demoplots were still growing in the field so 
yield data was unknown. The final results of the demoplot data were given in terms of yield and an 
economic analysis that was posted in the WUA hall. It would be more effective if meetings were 
called in order to go over the results.  
Once harvested, yields between the demoplot and adjacent field can be compared. If the demoplot 
yield is superior to the current farmer practice, then the farmers should change their practice, but if 
not, there is no reason to change. It is a mistake to assume that the introduced technologies will be 
superior to local practices without validation in the field. Demoplots are one way to obtain that 
validation.  
 
We had noted that the results of the demoplots were not published in the monthly reports sent to 
the PMU by AFARM. As of crop year 2009 the results were reported and have been summarized for 
the kharif season (Table 3). We note a wide variation in the reported yields. Low yields were from 
those sites negatively affected by drought usually from sites where the irrigation system is not 
finished. Drought played a role as without rain the tanks do not fill, thus even though the site is 
irrigated does not ensure that water is available. It is seen, 
however, that the high range equaled the yield potential so that the 
agronomic practices of the demoplots were shown to be adequate. 
However it may be that some inputs were unnecessary or that their 
rate was higher than optimal. Farmer-driven study plots are a 
mechanism whereby farmers can be taught how to fine tune 
agricultural technologies to their specific location (see Appendix). 
 
The fact that the expected yield increase of a demoplot over the 
farmer’s practice did not occur may not, however, be the fault of 
not conducting the experiment correctly but that the technology 
was not effective. This is as important to know the reasons for lack 
of success and explained during the field day. Demoplots should not 
be located too far for other farmers to walk to see during the field 
day. They are more effective for showing the yield potential of a 
crop cultivated under the recommended package of practices rather than showing off a single 
technology. 

2.7.3 Farmers’ Field Days 
Farmers Field Days need to be well publicized to rally interest for farmers to attend. Farmers are 
invited to see the demoplots as part of two field-day events which occur on different dates at the 
end of each season. The first field day event occurs near the end of the crop season when the 
differences between the demoplot and surrounding farmers’ fields are most distinct. This is mainly a 
field tour but also starts with a meeting and information sharing. The second occurs after harvest 
when the yields are known and takes place as a meeting. The first event usually begins with a 
classroom session in the WUA building or similar venue, followed by the field visits to all of the 
demoplots in the village. An excellent example of a farmer’s field day is provided in Box 6. 
Box 6. A farmers’ field day. 
A Farmers’ Field Day was observed in Warvanti scheme. It started early as the farmers 
wanted to finish, due to ‘load sharing’. The power normally comes back at 1PM so they 
wanted to end by then in order to turn on their irrigation pumps early. Half of the farmers in 
the WUA participated. The first activity was to visit four of the demoplots in the field. 

Table 3. Performance of demonstration plots 
for major crops, kharif 2009-2010 1/

Crop n Mean Range Potential

Cotton 9 1.5 1.0-3.1 2.5

Sorghum 2 2.6 1.8-3.5 4.0

Soybean 14 1.6 0.5-2.6 2.7

Wheat 10 2.0 0.2-3.8 3.5

Tomato 4 2.9 0.3-9.0 8.5
1/ Gorja, Januna, Kolwan, Warwanti, 
Ghanmukh, and Khandakdari schemes

Yield (t/ha)
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Arriving at each of the four demoplots, farmers were told the nature of the trial by the 
cooperating farmer with supplemental discussion by the FSO. Farmers’ questions were 
entertained before moving to the next demoplot. The crops were just about to be harvested 
so the yield can be estimated. When the yield is taken, it will be reported in a WUA meeting 
and written on a poster to be placed in the WUA hall. Not only the yield, but the profits and 
benefit:cost (B:C) ratio are shown and explained.  
After the field tour, the participants assembled at the WUA building, and to loosen everyone 
up, there was a group dynamics exercise where farmers interlocked arms and twisted 
themselves among one another so that no one could move. The purpose was to develop 
group solidarity and ‘break the ice’ so farmers would be in a more talkative mood. The 
formal program began with a session of experience sharing. The venue of the meeting was 
good as the WUA building is far from town and noise. The farmers sat on a tarp facing the 
front door. The cooperating demoplot farmers each got up and explained their experiments, 
once more repeating the technologies. Repetition of information is encouraged as it aids the 
learning process. This was followed by two invited farmers from the neighboring scheme of 
Wadewadi. The invited farmer Mr Geware explained how he cultivated papaya as a 
successful cash crop. There is no problem for marketing as middlemen will come to the 
village. As a result some 10 farmers volunteered to grow papaya the coming year. Warvanti 
has better irrigation resources than Wadewadi so they should do even better.  
There was also discussion by the FSO on how to control white grub, a pest on ginger, 
groundnut, and various horticultural crops. There was discussion on the ‘ICRISAT method’ of 
growing groundnut on a raised bed. Most farmers regularly use the various seed treatments 
(Rhizobium, Azotobacter, PSB) as well as vermi-wash, neem extract, and Jerarot biofertilizer 
tonic. Following this, farmers known to have the highest yields for each of the main crops 
explained how they cultivated their crops so that the other farmers could be informed and 
ask questions. Each farmer got a handout summarizing the findings of the demoplots. The 
handout was in large font, there were ample illustrations, and it was paginated. The apex 
NGO coordiator also gave a good talk illustrating many good communication skills and as a 
result some of the farmers were ‘thinking about’ paying their water fees. The Field Day 
event was formerly closed and the participants enjoyed the lunch provided by AFARM. The 
Field Day was a success as the participation was good and speakers informative. 
The main objective of the Farmer Field Day is to give as many (male and female) farmers as possible 
the opportunity to be informed about ongoing and completed demoplots performed in their village, 
so that they may become compelled to adopt the new/improved technologies and/or practices. The 
demoplot supplements lecture information by comparing the outcome of new technologies in the 
field next to the farmers’ practice. 
 
Field days last most of the scheduled day as these events usually resulted in a very high farmer 
turnout. The field tour allows a visit to all five of the demoplots per season which is followed by a 
discussion session and presentations by invited speakers. Resource personnel from relevant 
institutions and/or resource persons also are also invited for the field days, so that they can answer 
technical questions from the farmers about the conducted demonstrations and trials. Progressive 
farmers giving testimonials of the adoption of technologies was a very strong incentive for farmers 
to adopt. As much as possible the demonstration sites should have assured irrigation to ensure that 
the crops will present the desired results. After the field tour a hot lunch is served. 
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2.7.4 Women Farmers’ Training 
Women’s demand for training had often been assumed to be low because their attendance in 
meetings was low. In addition finding time for training is a problem as women are already 
constrained by their heavy workload and time constraints imposed by their roles as mothers, cooks, 
gatherers of fuel wood and water and field laborers. Furthermore, rural women being disadvantaged 
educationally find that training material is often dependent on users being literate. In addition, 
WUAs fail to involve women in determining their training needs. All FSOs and KMs in PADP were 
men. Few women attended general meetings in part because it was felt that if one family member 
attended then there was no need for another as they will explain the information to their family 
members. It seemed women mostly attend those events that are only meant for women and they do 
not integrate into the general trainings or APGs. Some attended exposure visits and the regular field 
days and only a smattering of women farmers have joined the APGs. Women need special training 
programs based on local cultural norms. Training programs are most likely to be conducted by men 
and follow their schedules of availability. Women’s demand for training must revolve around times 
of the day they would be available due to their extensive domestic chores. This was rarely done 
however as training takes part during the day, not at night. The WUA should have organized specific 
training for women such as the formation of self-help groups and micro-credit or the introduction of 
labor-saving technologies and practices through demonstrations and trials. It is hard to attract 
women to training events without female trainers. In some Projects when prizes are given in 
meetings women tend to appear. 
 
PADP supported one training event tailored to women each season: the Women’s Field Day. The 
Women’s Field Day is held on two different days, just like the Farmers’ Field Day, where women 
were encouraged to view the demoplots. Men can also join as the dates are different from those of 
the Farmers’ Field Day. In the same vain, women can join the Farmers’ Field Day. An abbreviated 
program is given but the participants see all of the demoplots and talk with the cooperating farmers 
and walk through the fields. On the Women’s Field Day demonstrations were given on the benefits 
of labor-saving technologies and practices such as mechanical weeding, cultivation of fuel wood 
trees and fodder crops and/or improved (smokeless) cooking stoves, to as many village women as 
possible. Resource persons (mostly women) also present information of particular concern to 
women. 
Box 7. Women’s field day topics 

a. Vermicompost 
b. Tomato cultivation 
c. Promotion of labor saving tools, eg. Vaibhav sickle  

(these are usually purchased by AFARM for 
distribution) 

d. Smokeless chulla stove (purchased and given to women) 
e. Importance of organic farming 
f. Importance of self-help groups 
g. Food processing 
h. Poultry management 

Some feedback from the women was that the smokeless chulla stove was very well accepted, while 
that of poultry went sour when half of the birds died. 

2.7.5 Exposure Visits 
PADP organized field trips for farmers to visit other farm communities to observe improved practices 
in order to learn of new technologies. This visualization process of what is possible was highly 
effective in motivating farmers to adopt new practices as they could see the benefits from farmers 
like themselves in the spirit of “seeing-is-believing”. The exposure visit was one of the most effective 
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extension tools as it facilitated the direct exchange of skills, knowledge, and experience between 
farmers.  
 
Farmers trust what other farmers say more than from other sources. Farm communities that are to 
be visited must have adopted some technologies relevant to Project farmers’ needs. Farmers 
benefited from experiences gained in other existing schemes especially with regard to land leveling, 
crop planning and irrigation scheduling and introduction of new and/or improved crop varieties, 
improved crop husbandry, irrigation methods, and marketing. Exposure visits for women were 
organized to other schemes and women’s groups in order to observe and exchange information 
about initiatives that had successfully resolved certain women-specific problems in the field of 
irrigated agriculture. The Project budgeted 4 days per year and no resource person was paid to lead 
or to give a talk.  
 
By undertaking such visits, farmers learned where to go to seek assistance in the future and initiate 
the desired networking helpful after the Project finished. Most farmers had never visited such 
centers or even knew they existed. This activity became very popular and the events were well 
attended. Exposure visits were announced 15 days in advance in the Project scheme. All the 
participating WUA members were made aware of the places to be visited and events to be seen as 
well as objectives, before leaving the village. The names of the participants were finalized in the 
meetings of APGs and women members were motivated to participate. As there are few women 
APG members this is more difficult but the records of attendance to exposure visits showed a good 
turnout of women. The schedule of the exposure visit was displayed at common points in the village 
for people to see ahead of time. The NGO rented a Tempo truck and 20 or so farmers normally 
participated in the trip to the institution. Once arriving, the scientists explained their research 
program and farmers reacted with questions. Farmers often availed of the publications for offer at 
the centers or they purchased seed. The achievement was that at least some people in the scheme 
villages know that these scientific centers can be contacted to provide possible answers to field 
problems or to inquire if there were new varieties available. 
 
Exposure visit may be a better term than exchange visit for what is happening as the researcher 
probably is not getting much information from the farmers. There was a debriefing meeting after 
each visit and a report on the visit was prepared for the WUA. The report served as a record of the 
institution and contact persons so that WUA did not need to compile its own list of resources. 
Box 8. Destinations of exposure visits. 

a. Livestock research center 
b. KVK to see variety of technologies 
c. Astithao Sanstha Project to see livestock, self-help groups, sericulture 
d. PD Akola Agr University and M Parbhani University 
e. An NGO to learn of biogas technique, natural fencing, soil testing, water saving 

technologies, livestock sheds 
f. Growing custard apple from local farmer 

Different from other trainings, farmers were exposed to a wide variety of agricultural enterprises 
and visited an array of institutions. There seemed, however, to be few private businesses visited. 
There were often multiple visits by different groups of farmers to the same places. 
 
An exposure visit was observed in J. Jahagir for the first time (Box 9). PADP farmers got two days a 
season to organize one or two field trips (2 days a season) for a number chosen by the WUA to visit, 
in the case of Januna, another farm community to observe improved practices. Livestock raising, for 
example, becomes attractive when seen as integrating well with crop residue management through 
the making of compost or vermiculture or biogas production to generate one’s electricity and 
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cooking fuel as in Wanewadi. Seeing another farmer adopt such an integrated system is a powerful 
motivating force.  

Box 9. Exposure visit 
PADP farmers in Januna chose to go to another scheme to observe adopted improved practices. The 
exposure visit employs the process of visualization to show WUA members what a well-organized 
and well-functioning WUA could achieve. For example, Januna farmers (a new lift irrigation scheme) 
visited J. Jahagir (a more mature lift irrigation scheme). Farmers were briefed before on what they 
would see in the exposure visit. Accordingly some 40 members from Januna arrived in a Tempo truck 
to J. Jahagir near Washim where adoption of irrigation is high. Some 15 J. Jahagir farmers were their 
hosts. The Januna members (where PADP started in May 2008) are only now getting organized to 
accept irrigation. There are still problems among the members, as most are hesitant to pay their 
share for the scheme. In a lift-irrigation scheme, the Project engineers install some 20 electric pumps 
along with transformers to power them. The take-off pipes are buried and serve different locations 
of the ICA. Individual farmers then purchase small pumps and narrower irrigation pipes to tap the 
main pipes to direct water to their fields. With pressure from the pumps they can easily install 
sprinkler systems so the water will be more evenly distributed and canals do not have to be dug. In J. 
Jahagir all the farmers have purchased small pipes, 5 hp pumps, and sprinkler sets to take full 
advantage of water. The Januna farmers first toured the fields and saw luxuriant wheat and gram 
crops as this was the rabi season. Wheat had been row seeded and the farmers were interested in 
the seeders used as well as the irrigation set up. After the initial field tour, all the farmers gathered 
under a mango tree where a large tarp was laid out and farmers could sit in the shade and then 
shared experiences and asked questions. There was no noise from the town. Discussion turned to 
recommended practices as to how to grow the common crops. The J. Jahagir farmers explained the 
crops and practices they adopted which have doubled production and income levels. Two resource 
persons from the DoA joined the farmer meeting, one a village-level Extension Agent and the other 
was his boss. The extension agents began visiting the scheme more regularly in recent times, due to 
the Project’s encouraging results, and had offered a horticultural scheme; 14 acres have been 
planted to citrus and 10 to mango with the Agriculture Department supplying the saplings as well as 
all inputs for three years. The Supervisor explained the scheme and what the requirements were to 
join. After lunch, provided by AFARM, the farmers continued the field tour to visit the dam site with 
the lift irrigation system in place. The farmers spent an hour there and then decided they really 
wanted their own system just like the one they were seeing. Their problem was that the WUA 
president, who did not accompany them, is not highly enthusiastic about the Project. They then 
talked about replacing him! They clearly liked what they saw and now would confront their leader. 
The exposure visit was successful partly because Januna was a good fit and partly because the crops 
were growing well in an irrigation system that all farmers had bought into. It may be worthwhile 
then for other WUAs with lift irrigation systems to visit J. Jahagir even if it means travelling long 
distances.  

The exposure visit was successful partly because Januna was a good fit and partly because the crops 
were growing well in an irrigation system that all farmers had bought into. Later other WUAs with lift 
irrigation systems visited J. Jahagir from long distances. Projects should maximize showing off 
successful WUAs to those less successful even if the PADP is over. MIP-M has underutilized this 
powerful training resource.  

2.8 Networking with Institutions and Resource Persons 
Farmers stand to benefit greatly from access to government schemes and subsidies. If their 
extension worker is active and visits frequently, then farmers can become knowledgeable on the 
latest schemes in a timely manner. The SWT meeting was to become the site where such interaction 
occurred between the WUA and extension worker at the district level. In reality this did not always 
occur and thus you find villages whose WUA farmers complain that they are not kept up to date on 
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new government schemes. Through established contacts with DoA, local bank outlets, and NGOs, 
the WUA were made aware of and were able to access GoM promotion schemes.  
 

The local extension workers were active in about three fourths of the Project schemes. Most of the 
farmers knew the name of the extension agent and his boss at the block or circle level. Most of their 
time was spent in implementing government schemes which involved some form of subsidy so it was 
useful for farmers to learn of these as they could acquire crop inputs or machinery at low prices or 
often free. Local governments like to implement such schemes which they feel will lead to 
improvements in production. These schemes are generated top-down based on what the 
government thinks farmers need. These then become rallying cries at election time. Those schemes 
that were most sought after were those that provide subsidies for making on-farm ponds to store 
water, to dig wells, to purchase sprinkler sets including a pump, and livestock or fruit tree sapling 
giveaways. Thus many of these schemes really benefited WUA farmers and so they were proactive in 
signing up for them. In only the most organized schemes such as J. Jahagir did the WUA have 
meaningful relations with the DoA. Benefits were worthwhile however as will be evident in the 
section on farmer empowerment. 

2.9 Trainers  
All of the trainers are hired by AFARM to train the farmers. There were two categories of trainers: 
FSOs and KMs 

2.9.1 Field Station Officers (FSOs) 
In the pilot phase of the Project there was a separate NGO working with each scheme to provide 
training to farmers for both implementing WUAs as well as improving agricultural knowledge. This 
model did not achieve the desired effect due to the technical weakness of the NGOs in the subject 
matter of agriculture. The fact that the DoA did not receive a share of the KfW loan, limited their 
involvement. The 2004 mid-term review stressed the need to train farmers in order to achieve the 
desired Project goals. Project TAT consultants designed PADP in response to the need to strengthen 
agricultural training. 
 
AFARM found it necessary to hire BSc holders called Field Station Officers (FSOs) to fulfill the training 
role. FSOs fell into the same modus operandi of utilizing Q&A as the main training method. Each FSO 
could handle 2-3 schemes so they could only visit each scheme on one day a week during the 
cropping season as schemes were widely dispersed. Each FSO visited each scheme on the same day 
of the week so the villagers and KM were expecting him. He spent an entire day by arriving before 
10AM and staying until the late afternoon. The FSO provided his services to groups of farmers and 
not to individuals and on the day he arrived. Generally he met with all interested farmers in a 
general meeting format to give input recommendations and answer questions. If the FSO could not 
answer technical questions he then communicated with AFARM who will contact a KVK. The FSO 
may travel by motorcycle or bus between each scheme. On one occasion a disease of sweet orange 
was noted in some schemes and up to 10% died annually. The farmers were concerned but neither 
the FSO nor AFARM knew what it was. The TAT agronomists visited a university in the area to seek 
the solution but to no avail. Only when the agronomists visited a private company (Jain Irrigation 
Company in Jalgaon) were they informed as to the cause which was Phytophthora root fungus that 
was exacerbated by over irrigating and not using rough lime root stock. Once farmers adopted drip 
irrigation the problem went away. 
 
Initially no TOT training was offered before the posting of each FSO but after AFARM was contracted 
as the apex NGO, it organized monthly meetings where their staff trained FSOs regarding learning 
how to train as well as new technologies or enterprises and management of a training program. 
There was some turnover in the FSO positions but stayed with the Project. Thus it was important 
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that AFARM continue training FSOs throughout the life of the Project so that as new ones arrived 
they received on-the-job training. Critically lacking was an emphasis on training FSOs how to train. 
There is more to it than just lecturing to farmers in a large group as a professor would do in college. 

2.9.2 Para-extensionist Krishi Mitra (KM) 
The WUAs appointed a local farmer as a lead farmer to become the conduit between the farmers 
and the Project in each scheme. The KM selected generally was an energetic progressive farmer. As 
a barefoot agricultural extension worker, the KM functioned as a link between the farmers and key 
external agencies (Project, DoA, NGOs, private sector) with regard to agricultural development 
activities in the scheme. Furthermore, the KM was a key factor in continuing the agricultural 
extension activities beyond the implementation period of the scheme. It was proposed that the 
Project would finance 100% of the salary cost during the first year and 50% in the second year with 
the WUA covering the balance and thereafter funded entirely by the WUA. This model broke down 
in most schemes due to the delays in the delivery of irrigation which was necessary if the WUA is to 
afford to cover costs of the KM through irrigation fee collection. During the period of his 
appointment, the KM received seasonal training in a central location regarding technical support and 
advice from the Project NGO. The KM was trained in various technical and social skills that were 
required to implement the planned agricultural extension activities at the scheme level. The KM, 
however, did not directly engage in training activities and only served as a link between the 
agricultural extension agent or invited technical expert that provided the training. 
 
Hiring farmers to be facilitators that form linkages between the farmers and agents of agricultural 
expertise was a distinguishing feature of PADP. As farmers, they had practical experience and their 
presence in PADP was a tremendous help as farmers learn from other farmers better than from 
university educated trainers. They were given a bicycle to get around between the various scheme 
villages. They also knew how to express technical terms in farmers’ words. The KM was engaged in 
all aspects of PADP’s farmer training activities. He alerted the farmers to training events and 
contacted farmers in the various villages by displaying an announcement at common places in each 
village, 3-4 days before the event. About half of the schemes comprised only one village so the KM 
could easily reach all members. There were problems of access in those schemes with more than 
one village however. Therefore training by the PADP method became more difficult in schemes with 
more than one village. KMs were hired to work two days a week as they also had to farm their own 
holdings. They are paid about $200 per year by AFARM.  
 
Observation of their knowledge, their enthusiasm, and their work ethic was highly impressive but it 
was the FSO that did the training and held training sessions with all the farmers who wished to 
attend his weekly visit. All site KMs and FSO were male thus most of those who received training 
were male. Turnout was not always very high in numbers as often only one family member attended 
as the thinking was that the one member will inform the others of the training information. The KM 
accumulated questions that he could not answer, and when the FSO arrived the farmers were able 
to learn of his answer. The KMs received no TOT training once hired but they then attended six 
monthly meetings during the kharif and six monthly meetings during the rabi season offered by 
AFARM. They normally met in Jalna. As the KM did not do any of the training, it was not surprising 
that no KM received payment to continue in that role by the WUA. KMs revealed that the farmers 
just went to their house and asked questions as needed. Most of the questions revolve around what 
pesticide to use as farmers forget the names of pesticides from year to year as there are so many 
brands in the market and farmers do not write down the information in a notebook. 

2.10 Training of trainers 
When PADP began there was training for the first newly hired FSOs on how to conduct the various 
PADP activities (exposure visits, lectures, etc.) which lasted one day. There is a TOT (Training of 
Trainers) report summarizing this training. In 2005 there were 3 FSOs and 5 schemes that were given 
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two orientation trainings for the recent hires plus refresher training for the original FSOs. In 2006 
there were 7 FSOs and 14 schemes. The new FSOs received one Project orientation training; while in 
2007 there were 20 schemes and refresher training for all FSOs. Training was also provided on ‘how 
to train’ by a master trainer and by staff at the KVK in Jalna and a contracted Extension Professor 
from a local university. The problem has been turnover and new FSO staff that did not get the same 
level of training, thus training skills of the new FSOs were less than desired. The poor training skills 
exhibited by FSOs were pointed out during Project monitoring where three training lectures were 
observed.  
 
As follow-on to correct the problem, the TAT Training Specialist held a TOT session for the four FSOs 
where training methods suited for farmers were reviewed. The following information stems from a 
report of this meeting written by the TAT Agronomist. The key points covered in the TOT were how 
to deliver a training lecture in terms of how to stand, use of hands in gesturing, if reading to know to 
pause now and again to allow the farmers time for reflection. To ensure farmers understand the 
information, from time to time the trainer should ask a farmer by name to repeat what was just 
presented or ask what he just learned or what information was most useful. FSOs learned to respond 
to farmers’ questions as no question is out of place or wrong. A second part of the training was how 
to use training aides such as posters or draft paper, if a whiteboard or blackboard is not available. 
The TOT instructors learned training techniques from professors in Education not Agriculture 
Departments. Therefore if future projects need further input training specialists from Education 
should be sought, not from the Colleges of Agriculture. There is little evidence that such knowledge 
is available in Agriculture. 
 
On the second day TAT and PMU agronomists conducted the training focusing on how to make 
training more participatory, interactive, and effective. A session on role-playing gave the FSOs a 
chance to practice what they learned in front of each another. One of the constraints that emerged 
was the lack of competent resource persons to give the various specialty trainings. Most of those 
available were academic professionals so it was decided to try to get more trainers with field 
experience that could talk at the level of farmers. AFARM compiled a directory of competent trainers 
for various subjects. The TAT and PMU team would visit training programs from time to time to 
ensure that they are conducted in as effective a way as possible based on what the FSOs learned. 
 
The following were suggestions on how the training could be improved: 

 It was noted that the trainer should summarize the relevance of the subject matter for that 
day at the beginning of the training so farmers know what to expect 

 The trainer should repeat the information using different vocabulary each time to be sure 
farmers understand the key concepts fully 

 The lecturer should use analogies to explain concepts as much as possible 
 All farmers should be given the opportunity to ask questions and if they do not talk, then the 

trainer should ask them a direct question 
 From time to time the trainer should change position or engage in another activity to avoid 

monotony 
 Specific questions should be asked at the end of the training to review the content and 

assess comprehension of the key points. An oral quiz can be given. 
 

The FSOs were asked to share their thoughts on how their training sessions went and what they can 
offer as suggestions on how to assure greater comprehension by the farmers. A review of the Brain 
Storming Technique presented by the master trainer took place so that FSOs contributed to 
improving their lecturing skills. Also listening proficiency was covered as well as developing better 
interpersonal skills with the farmers. Lastly it was decided that a master trainer should observe each 
FSO give a training session once during the rabi season. 
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2.11 Formation of agricultural production groups (APGs) 
The common training method is to assemble all members of the WUA who want to attend 
agricultural training and then communicate by lecture. This method selectively benefits those 
farmers who have the most education and who will ask the most questions. They also usually sit in 
front. Those farmers who sit in the back of the audience and do not ask questions (least educated) 
will not t learn as much from this format. Farmers learn better in groups rather than individually. As 
an activity of PADP, farmers were asked to form small Agricultural Production Groups (APGs) based 
on a common crop (eg. cotton, soybean, gram, or onions). This has two benefits: 1) a smaller group 
occurs where farmers feel more at ease to ask questions and 2) the training will focus on the crop 
that all farmers grow. We learned that farmers come to trainings when the topic is of interest to 
them. A training event on turmeric will not be of use to farmers who do not want to grow the crop. 
According to the PADP curriculum outline, those farmers with a shared interest should take the 
initiative to form an APG. Groups were therefore formed from 10-25 farmers to review the merits of 
new and/or improved practices (eg. drip irrigation, integrated pest management) and/or to address 
related agricultural issues (eg. crop processing, marketing). There may be more than one APG per 
commodity in the scheme if enough farmers show interest. The aim was to initially resolve a shared 
problem/constraint through the implementation of one or more collective activities, such as 
demonstrations, farmer-led research trials, exposure visits, and/or short training courses. APGs are 
formed under the aegis of the WUA.  
 
It was noted that each scheme formed some five or six APGs each season with the idea that the FSO, 
who does the training, will assemble the technical information and materials needed to facilitate 
training held before key crop growth stages. The establishment of APGs would build upon and 
expand the skills and experience of members for mutual benefit. The main advantages of a group 
process were to: 

 Bring together existing knowledge, information and resources from individual farmers to 
select appropriate alternatives for development, 

 Identify specialist knowledge and skills available within the group that can be mobilized 
to improve production, and 

 Become a gateway for interaction and assistance with specialist areas of production, 
management, marketing, and input supplies. 

 
Despite the three objectives, the APGs failed to deliver their promised benefits. The main problem 
was that the FSO did not have enough time to run all of the APG trainings as well as implement the 
rest of the training program. The KM, who could have run them, was not given training 
responsibility. The APGs failed to meet their goal because the APGs rarely met together on their own 
as there was no one to facilitate the process. The FSO did not have time on his one day a week at the 
site. When asked how many APG meetings were held, the members gave the number of general 
meetings where their crop was discussed. Thus the intimate learning environment had been lost as 
well as group cohesiveness.  
 
To make APGs function would take a large effort on the part of AFARM to train the KMs. More KMs 
would need to be hired, one per village and they would need to be trained as farmer trainers. This is 
done in other Asian countries in the Farmers Field Schools. In the Appendix an outline of a plan of 
action is developed. AFARM could give FSOs training on Farmers’ Clubs which is the closest type of 
organization to an APG that is being developed by DoA. The vegetable APG formed during PADP in 
Wanewadi emerged into a Farmers’ Club which now produced 32 members. They met once a month 
and had invited speakers. Each meeting lasted 1.5-2 h. They got their agricultural information from 
agriculture magazines and from exposure visits that they arranged themselves. They took trips and 
went to the nearby Sugarcane Institute and saw the research being done including the performance 
of the latest varieties. Club members have dug 5 farm ponds as a result of their mutual support.  
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2.12 Training curricula 
It is important that the NGO in charge of training develop standardized curricula or sets of 
recommendations for each crop. These then become the practices demonstrated in demoplots. 
Therefore farmers will receive a consistent training 
method rather than conflicting production 
practices. The current training method introduces 
new crops that farmers did not grow under rainfed 
conditions as either they were not adapted to the 
kharif (wheat) or required high priced inputs 
(vegetables) and thus were too risky to attempt. In 
addition training focused on using inputs such as 
treated seed, rates and timing of inorganic 
fertilizers, use of bio-fertilizers and bio-pesticides, 
and IPM based on regular scouting. As well with 
irrigation, the crops could be grown under closer 
spacing and new varieties were tested. Interviews 
with farmers found that farmers had the most 
difficulty with using the proper dosages of inputs 
including inorganic fertilizers and pesticides. They 
also were not able to neither identify pests nor 
select an appropriate pesticide for them. They 
tended to spray too often for pests even after 
seeing only a few insects in the field. Selection of 
pesticides was not always for the safest of 
materials as farmers do not have protective 
equipment or proper clothing to apply pesticides 
safely. 
 

Table 4. Farmers' inorganic fertilizer rates from Walki and J Jahagir schemes,
 2005-09  1/

Farmer N P K N P K N P K
1 9 23 0 23 23 0 33 84 0
2 14 14 0 26 0 0 54 138 0
3 15 15 0 52 23 0 71 51 0
4 15 39 0 52 58 0 73 38 0
5 17 17 0 58 58 0 81 76 0
6 19 49 0 59 66 38 81 58 0
7 23 23 0 59 66 0 92 86 0
8 23 58 0 60 14 0 105 92 0
9 23 58 0 81 58 75 107 77 0

10 23 58 0 103 45 0 107 38 0
11 23 58 0 103 115 30 109 58 0
12 23 58 0 103 115 21 122 37 0
13 23 58 0 107 77 13 138 58 0
14 24 63 0 107 77 0 142 43 0
15 26 66 0 115 60 0 142 102 0
16 27 27 0 115 96 8 157 66 0
17 30 30 0 119 85 0
18 30 30 16 160 115 13
19 32 84 0
20 37 35 0
21 45 115 0
22 45 51 0
23 45 51 0
24 52 58 0
25 52 58 0
26 55 67 15
27 68 77 17
28 71 51 0
29 71 51 39
30 80 58 9
31 80 58 0
32 86 78 8
33 86 63 0
34 103 115 17
35 103 45 8
36 103 115 0
37 128 92 0
38 128 58 25
39 160 115 13

Recommended rates
30 60 30 100 50 50 120 50 30

1/ Data from the Impact Evaluation Survey

Soybean Cotton Wheat
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Farmers seemed not to 
follow standard 
practices, a fact which 
was particularly evident 
in the use of NPK 
inorganic fertilizers. No 
farmer ever said that he 
liked PADP training 
because he now learned 
the proper dosage for 
fertilizers. Farmers 
always learned just the 
name of the fertilizer 
and timing of 
application. As a result 
we see that farmers 
vary widely in their 
dosages of N, P, and K 
inorganic fertilizers for 
the major crops (Table 
4). In field visits and 
from the Impact 
Evaluation Survey, we 
noted the inorganic 
fertilizer rates of 
farmers, and clearly 
farmers are not 
following the 
recommendations. The 
dosage of N ranged 
from 9 to 160 kg/ha for 
soybean and for K the 
range was 14 to 115 
kg/ha. In cotton the 
range in N was 23 to 160 
kg/ha and for P it was 0 
to 115 kg/ha. For wheat 
the range in N was 33 to 157 and for P was 37 to 158 kg/ha. No farmer applied K to wheat, whereas 
the recommended rate was 30 kg/ha. Comparing their rates to the recommended rates we see that 
few farmers applied dosages even near to the recommended rates. Clearly the farmers did not 
correctly learn input rates from PADP. As a result of over use, their cost of production increases and 
those that under-dose do not take advantage of the crops’ yield potential. In India fertilizers are 
highly subsidized so farmers often overdose as a result. This predisposes the crop to diseases and 
insect pests that multiply greatly under high plant nutrition. The recommended rates are showcased 
in the demoplots for farmers to read from the placard. Apparently they do not make the connection 
between the demoplot and their own field. It is not enough just to use DAP or urea. The rates matter 
just as much. Farmers complained to us that input costs are high. One reason for this is the overuse 
of inorganic fertilizer.  
 
When the fertilizer rates were graphed and expressed as cumulative percentages from 0 to 100% of 
farmers we see an almost straight line which means that the results were random and not clustered 
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Figure 1. Frequency distribution of  rates of N inorganic fertilizer applied  to three common crops by farmers expressed 
as a cumulative percentage. Data are from the Impact Evaluation Survey from 2005-2009 from Walki and J. Jahagir. 
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Figure 2. Frequency distribution of  rates of P inorganic fertilizer applied  to three common crops by farmers expressed 
as a cumulative percentage. Data are from the Impact Evaluation Survey from 2005-2009 from Walki and J. Jahagir. 
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as one would expect if the recommendations were followed. Figure 1 gives the rates for N while 
Figure 2 gives them for P. It is noticeable that farmers used lower dosages of N on the legume 
soybean which is correct and the highest dosages for wheat which is also correct. Lacking however is 
consistency in dosage between farmers and to follow the recommended practice for each crop. It 
would take many years for farmers to learn this by trial and error because of the three nutrients 
interacting with one another. They should follow the rates as recommended rather than try to work 
it out by trial and error. 
 
Some confusion also occurred because farmers needed two separate recommendations for pulses, 
one if farmers used Rhizobium and one if they did not. An example of standardized practices for 
gram is given (Box 10). 
Box 10. Gram curriculum 
Preferred soil type: Medium to heavy 
Land preparation: one plowing and two perpendicular harrowings, cross ways 
Organic fertilizer: 8 carts of FYM/acre or vermicompost 
Varieties: Vijay, Digvijay, Chafa, Virat, PKV2, Kaboli, Dollar, Vishal 
Can intercrop with coriander 
Seeding rate:  25-30 kg/acre 
Seed treatments: Rhizobium (gram strain) 250 g/15 kg seed and Pseudomonas soil bacteria 

(PSB) 
Spacing: 30 cm (row) x 10 cm (plants) 
Inorganic fertilizer: 23 kg N (without Rhizobium) or 12 kg N (if Rhizobium used) and 12 kg 

P/acre applied basally 
Flowering hormone: Humic acid 
Inter-row cultivation: One hoeing (1 pass with cultivator) and one hand weeding 
Irrigations: Twice, first at flowering and second at pod filling 
Insect pests: Gram podborer (Heliothis) Apply twice: 50% flowering and then 10 days later in 

order of preference: 1) Heliothis Nuclear Polyhedrosis Virus (HPNV) or 2) Neem 
spray (Neemark) or 3)Cypermethrin 2.5% EC (Awant, Angaar, Upperkill) 12 ml/15 
liter sprayer and 20 sprayerloads/acre or 4) Quinalphos + chlorpyrifos (20ml/10 
ml/10 liter water). Also use Pheromone trap 

Diseases: Damping off, apply 1) Mancozeb MZ72 25 g/10 li water or 2) Ridomil + copper 
oxychloride 1% 

Expected yield: 7-8 quintals/acre (1.7-1.9 t/ha) 
Dosage charts to determine amounts of pesticides to apply to a sprayer were also elaborated for a 
number of crops. These charts were given to AFARM to include in the training program.AFARM 
improved on the fertilizer charts and made a sheet for each farmer to fill in using from one of four 
possible combinations of fertilizers in the market. Fertilizer dosage charts were made to allow 
farmers an easy way of converting the recommendation for NPK based on one acre to the area of 
their field. A number of these were prepared for different fertilizers and different crops. 
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SOYABEAN FERTILIZER CALIBRATION CHART
DAP, Urea, MOP

First application First top dressing
Basal 1/ 20-25 days later

DAP Urea MOP Urea
Acres Kg kg Kg Kg

1/4 0.25 13 2 5 6
1/2 0.5 26 4 10 13
3/4 0.75 39 5 15 19
1 1 52 7 20 25

1-1/4 1.25 65 9 25 31
1-1/2 1.5 78 11 30 38
1-3/4 1.75 91 12 35 44

2 2 104 14 40 50
2-1/4 2.25 117 16 45 56
2-1/2 2.5 130 18 50 63
2-3/4 2.75 143 19 55 69

3 3 156 21 60 75
3-1/4 3.25 169 23 65 81
3-1/2 3.5 182 25 70 88
3-3/4 3.75 195 26 75 94

4 4 208 28 80 100
4-1/4 4.25 221 30 85 106
4-1/2 4.5 234 32 90 113
4-3/4 4.75 247 33 95 119

5 5 260 35 100 125
6 6 312 42 120 150
7 7 364 49 140 175
8 8 416 56 160 200
9 9 468 63 180 225
10 10 520 70 200 250
11 11 572 77 220 275
12 12 624 84 240 300
13 13 676 91 260 325
14 14 728 98 280 350
15 15 780 105 300 375
16 16 832 112 320 400
17 17 884 119 340 425
18 18 936 126 360 450
19 19 988 133 380 475
20 20 1040 140 400 500

1/ Basal means applying with the seed in the soil and covering
2/ Basal dosage is 30-60-30kg NPK/ha basal and 30 kg/ha topdressing
This converts to 12-24-12 kg NPK/acre and 12 kg/acre topdressing
3/ Topdressing is 30 kg N/ha or 12 kg N/acre  

 

2.13 Attendance in PADP training programs 
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During 2008 six schemes were having PADP training and of the 77 training events, 2,170 farmers 
participated (Table 5). This is not to mean that this number of farmers has been trained, as we saw 
many of the same farmers attend more than one training session given in each scheme. The table 
shows that AFARM has administered most of the trainings as planned. Some 94% of planned training 
events occurred and only 77% of the expected numbers of farmers showed up. AFARM trainers set 
these numbers based on experience and plan for food, supplies, and other costs using these 
numbers. Discrepancies meant that, at times, the trainings have been postponed due to scheduling 
problems. In the end all will be delivered. Most farmers attended the lectures and field days. 
Demoplots are shown off to farmers during other training events than the field days, thus their 
numbers were tallied. 
 
Attendance is one of the basic requirements for 
success in any training program. The training 
programs of PADP are varied as to methods and 
occur frequently during the cropping seasons. In 
addition much expense has been budgeted to see 
to it that the trainings are of high quality. The 
farmers we interviewed at most sites were 
enthusiastic about the training. The Varve farmers 
mentioned that they attended as many training 
sessions as they could. They realized that the DoA 
does not offer trainings per se, and the schemes 
they offer are not teaching them how to grow crops. At best DoA extension workers distribute new 
varieties or input types but no training is conducted on how to properly use them.  
 
The cooperating farmers of seven of the eight schemes of the Impact Evaluation Survey were 
interviewed in 2008 regarding their attendance in PADP trainings, when PADP was in full swing. A 
range of interest in PADP training emerged from whom the agronomic and economic impacts of the 
project will be measured. Some75% of which attended at least one training session (Table 6). In both 
Kasari and Bolegaon schemes all farmers interviewed said they participated in at least one training 
whereas low turnout occurred in Bibkhed, Khandala, and Walki.  
 
Attendance should be high as farmers were not experienced on the knowledge of irrigation and did 
not grow crops in the rabi and hot season. Only the few who had wells could grow horticultural 
crops outside of the kharif season. Farmer attendance at trainings was determined in some depth in 
Walki and Khandala to determine their interest in PADP. AFARM reports the attendance in all 
trainings in their monthly reports; however from the summary reports, we did not know how many 
of the same farmers were attending each training event. We examined the attendance sheets for all 
the trainings over each year. Walki was one of the few schemes that had a third year of PADP. It will 
be noticed by those attending PADP trainings that 
the KM has the duty of obtaining the signatures of 
all who are present. Thus we believe the sign-in 
sheets are an accurate record of attendance by 
individual farmers. Thus we have the sign-in sheets 
for 23 lectures, 6 exposure visits, 9 field days, and 
10 women’s field days from 2007-09. The number 
of training events during the third year was about 
half of the first two. We also obtained the same 
information in Khandala over two years. 
 

Table 5. Kinds and attendance of training activities by PADP farmers, kharif
  2008-09 1/

Total of six schemes

No. 
planned

No. 
completed

No. of 
expected 
partici-
pants

No. of 
actual 

partici-
pants

Training lecture 5 22 19 600 603
Demonstration plot 5 30 30 262 262
Farmers' field day 2 12 12 1,200 674
Womens' field day 2 12 12 600 537
Exposure visits 1 6 4 150 94

82 77 2,812 2,170
1/ Data are from PADP 15th Quarterly Monitoring Committee Meeting 
15 Jan 2010 compiled by AFARM

Activity

No. 
planned 

per 
scheme

Total no. farmers attending

Table 6.  Farmers' participation in PADP extension activities, 2008 1 /

Breakdown by type of training  (% farmers)

Scheme

% Farmers 
participating 

in at least 
one training

Training 
lecture

Demon-
stration 

plots
Exposure 

visits
Farmer 

field days
P Hatgaon 75 75 13 63 75
Kasari 100 75 38 50 50
Bibkhed 50 38 25 38 25
Bolegaon 100 100 25 63 63
Khandala 50 50 38 50 50
Walki 63 50 13 38 63
J Jahagir 88 75 13 13 88
Average 75 66 24 23 59
1/ 56 farmers were asked to recall trainings in 2008. 
Data are from the Impact Evaluation Survey cooperating farmers
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In Walki a master list of all the names on the sign-in sheets provided by AFARM was 257 people. 
There are 101 names on the WUA master list based on land holdings which we also used to compare 
to the list of those attending. We found that of the WUA land titleholders, only 9% ever attended 
any of the many types of trainings based on their signing the attendance forms. Farmers give many 
reasons why they did not attend trainings. One reason is that farmers believe only one family 
member needs to attend each training. Farmers when interviewed often say that most of the 
families are represented in each training event and our data would support that view. In the mind-
set of farmers we believe training is limited to learning the names of a few new inputs for each crop. 
As farmers do not write this information down, many will have forgotten the product name by next 
year. Farmers are given notepads by their trainers to write in as well as handouts. Only in Talkhed 
scheme did we meet a group of farmers who normally record the inputs used each season and tally 
their costs and returns. Some five said they recorded all information and one has for over 10 years. 
In Shahapur many farmers take records of the farm operations and calculate profit. They have been 
doing so since they started farming 
 
During site visits the farmers told us that the trainings were very useful and that a lot of pertinent 
information was presented. Still it was hard to understand why more farmers did not attend most 
training activities. The training program was professionally run. The trainings start on time and there 
was always a trainer present. Handouts are given as well as food and beverages. Training is also a 
social event so it is an opportunity to see your neighbors and engage in small talk. The training is free 
of cost and it provides information that is critical to their livelihood. The DoA does not provide 
training but does offer subsidies and from time to time set out demoplots but there are no lectures, 
exposure visits, and field days. Therefore PADP is an opportunity of a lifetime.  
 
In the only training activity where there was a limitation on the number of farmers attending was 
the exposure visit as this required hiring transport. We assumed that farmers would take turns going 
to each event. There were six exposure visits over the three years where attendance averaged 22 
farmers (Figure 3). We obtained a master list of 60 different farmers who went to the events, 17% 
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Walki Scheme -- Attendance  at Exposure Visits

Figure 3. The sign-in sheets that farmers filled out were examined for records of attendance by 
individual farmers for three years of PADP training ,2007-10 . Sixty farmers attended at least one 
of the six exposure visits,  while seven others attended all of them.
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were female. Some 23% of all farmers who attended a PADP training event attended at least one 
exposure visit. 22% attended two but 12% attended all six visits. This suggests that the 12% were the 
village leaders. Often the destinations are hours away so these were full day or overnight journeys. 
80% attended four while 2-3% attended three or five.  
 
Lectures, on the other hand, have no limit as there is always room for one more in the venue. 
However, the average attendance was 21 farmers at each lecture with a range of 16 to 31 (Figure 4). 
Some 146 names were on the master list of those attending at least one of the 23 lectures over the 
three year period. Only 4% were females. This represented 56% of the farmers from the master list. 
Most farmers (44%) attended just one lecture with 22% attending two and 9% or less up to 9 
trainings. No one attended more than 9 of the 23 lectures, which is rather surprising.  

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

1 2-3 4-5 6-7 8-9

Fr
eq

ue
nc

y 
of

 a
tt

en
da

nc
e 

by
 fa

rm
er

s

No. of lectures attended by individual farmers

Walki Scheme -- Attendance at Training Lectures

n = 146

Figure 4. During the three years of PADP training in the Walki scheme  from 2007-10, 146 farmers 
attended at least one of the 23 lectures offered.  Declining numbers of others attended up to nine 
trainings.
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t .

Figure 5. There were nine farmers' field days offered between 2007-10 during PADP over three years.  Some 
179 farmers that attended at least one field day were assessed as to their frequency at this event

Farmer field days are also well attended, and from a master list of 179 farmers, 50% attended at 
least one, with 9% being female (Figure 5). The attendance to field days was the highest among the 
four training activities. An average of 46 farmers attended the nine field days with a range of 35 -63. 
Only 2% of farmers attended all nine field days. Most 38% attended just one, 15% two and less than 
8% the rest. 
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Figure 6. Farmers were given three years of PADP training in the Walki scheme from 2007-10. The 
attendance sheets were examined for the 114 farmers that attended at least one of the ten women's 
field days. We analyzed the sign in sheets to determine how many events farmers attended.

Women’s field days numbered ten with mostly women attending (83% were female) (Figure 6). The 
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average attendance at each field day was 32 farmers with a range of 25 to 40. Total number of 
different farmers was 97. Most 41% attended just one field day but 16% attended two with 8% or 
less attending up to all ten trainings. Five farmers attended all and all were women. 
 
In addition based on training activities we attended, it seemed that there were always less than 50% 
of the total WUA members present. In Walki we learned from the attendance sheets that most WUA 
members attended only one of the 23 lectures given over three years. Attendance would even be 
half of that, if you consider that women rarely attend and even less if you considered other family 
members who are farmers. We learned from the FSO and the farmers themselves that 15-35 attend 
the lectures regularly. The regulars seemed the most interested in the training as they sit if front and 
ask questions, take notes, and make comments during presentations. They are the farmers that we 
normally meet during site visits. Then there is the group that sits in the middle and back and do not 
talk or take notes but just listen. Finally there is a third group of farmers who do not show up for 
training at all. 
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Figure 7. Summary of attendance by farmers in Kandala scheme to PADP training events. A total of 44 training sessions 
were held in total and 387  farmers attended at least one sessions with one farmer attending 29 sessions.

We analyzed similar attendance data from Khandala scheme over two years of PADP training. There 
were 44 different training sessions among the various training methods resulted in 1452 person-days 
of training. A total of 357 different people attended at least one training event according to the 
attendance sheets. Interestingly 36% were women. Just as in Walki, most farmers attended only one 
training event (Figure 7). But one farmer attended 29 events with some 32% attending more than 
five lectures. All in all attendance was less than it should have been if farmers valued it more.  
 
We inquired from the farmers from various schemes as to why many farmers who are on the WUA 
list never show up. We met some during these visits and the reasons given were varied. What is 
amazing to an outsider is that this was the best training opportunity that farmers will get in their 
lifetimes. It is the subject matter of their main vocation, farming. So it was surprising that more did 
not take advantage of it. 
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So why did not more farmers attend? As important farming is to their livelihood, even if another 
family member is attending, wouldn’t you think that the farmer would also want to attend to get the 
information directly from the horse’s mouth? We showed that if the scheme included a number of 
villages, preferentially > 80% of farmers will attend from the village where the training takes place.  
 
The most common reason given for not attending is that farmers are too busy with field work. Thus 
to such farmers timeliness of field work that cannot even wait a day is more important than the 
information they will learn from the training. It is true that some farm operations have to be done in 
a timely fashion, such as inter-row cultivation, especially if it has been raining and on the day of the 
training the soil is not sufficiently dry for the cultivator to pass, then the farmers have a good reason 
not to attend. It could rain the next day and the farmer would miss his opportunity to control the 
weeds and consequently he would have to pay a lot for many hand weeders or lose yield to the 
weeds. Another farmer said that he had to spray his . If papaya for disease control while another had 
to apply fertilizer to soybean they knew the training was being scheduled for that day they could 
have arranged to carry out these operations a day earlier or later. Thus this excuse is less valid. In 
the case of Walki farmers, this occurred in some 22 occasions from interviews. More valid answers 
come from small holders who needed to earn money by being the paid laborers of larger-scale 
farmers. If those farmers want the work done they have to do it, or another farmer will do it and 
they will lose the opportunity for more income. The farmer hiring laborers may be willing to wait a 
day to allow members to attend trainings. It is apparent that the PADP was not highly valued in the 
farmers’ scheme of things. 
 
Farmers who have field work may not attend if they know another family member will attend the 
meeting. This may also occur if they think training is about learning the names of a few inputs and 
nothing more. Farmers often ask their trainers to recommend the best products, so one can just ask 
a relative who attended for such names. In case of fertilizer one farmer said he learned to use DAP in 
place of 23-23-0, but actually both fertilizers contain N and P so just changing brands is not 
benefiting. The idea that they have to learn that each brand of fertilizer contains a different 
percentage of N, P or K is not appreciated nor that farmers need know how many kg of each product 
should be applied. On the other hand some farmers may be only subsistence minded and perhaps 
think that the production they enjoy is adequate so why try to attain higher yields. Perhaps they feel 
that they already know enough. This may apply more to the older farmers who have sons that 
attend so they could learn from them. We followed up this hypothesis. The farmers said those 
receiving training would not formerly teach their relatives, but family members would see what the 
trained farmer was doing in the field and ask questions. When we asked an older farmer from 
Bibkhed if his son taught him anything from the lectures he said no. 
 
A more serious reason occurs when there is more than one village in a scheme, and most schemes 
include WUA members from more than one village. Those WUA members from the other villages are 
expected to come to the neighboring village for training. From discussions with farmers, few make 
the trip. For example in Chinchghat, the venue of the training is shifted between Chinchghat village 
(41 farmers in the WUA) and Khorad village (60 WUA members). But farmers in few schemes do this. 
There is even a third village in the scheme (Wadner 35 farmers). From Chinchghat village it is 10 km 
to Khorad and 2 km to Wadner, but from Khorad to Wadner it is 3 km. In one of the trainings in 
Chinchghat, we asked for a show of hands as to how many of the 28 farmers present were from 
Khorad or Wadner. Only two were from Wadner and they arrived after the lecture was half over. 
This is repeated in other schemes we visited and in these cases they do not rotate the venue so 
those where the trainings occur are fortunate. It is therefore obvious that due to a lack of easy 
transport between villages that those in the other villages will miss out on most of the training. Even 
by rotating the venue farmers in two villages will receive only half of the trainings.  
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We learned that sometimes farmers are ill or have to visit relatives for a family emergency and thus 
miss a training event. In Bibkhed the farmers speak a different language from Marathi so they may 
not understand the FSO well. The same occurred in Gugwad where 90% speak Kanata while the FSO 
speaks only Marathi. Out of the 123 WUA members, average attendance was 15-30 with 10-12 
regulars. Another reason came from a farmer who has 30 acres and in order to get more irrigation 
(WUA members are given only 2 acres of irrigation), they have divided the farm into 15 farms at 2-ha 
per farm, placing the names of all family members as the landholders in each case. As a result these 
people do not attend the training as they are not farming. One WUA member is a teacher in Mumbai 
and has never attended training as he is not a farmer, only a land owner. In Wanewadi, some 150 
farmers migrated to Mumbai and some now have settled permanently there and only return from 
time to time. Their names are still on the WUA manifest however as landowners. Their land is 
farmed by relatives. Others have business enterprises where they earn more money than from 
farming. For example a farmer in Khandala sells undergarments door to door. Another farmer said 
he lost interest in agriculture. In Gugwad, participation in PADP was low as the training was given 
when no irrigation water was available so farmers were not motivated to learn. Lack of rainfall 
turned farmers away as they said without irrigation, “How can we practice what we just learned?” 
On the other hand, farmers told us they could not attend because they had no time, so without 
rainfall the farmers should have more time to attend. But just the opposite is felt.  
 
One more reason attendance is low is perhaps they do not worry as they believe the government 
will always take care of them so they do not have to improve themselves. Other farmers who said, 
due to the transferring of the location of the main canal by the contractor at the behest of the WUA 
president, some of those affected farmers would boycott all trainings and said he would not 
participate in the WUA organization.  
 
Not all schemes have such attendance problems however. According to the farmers the attendance 
for PADP was always good in Wanewadi with some 50-75 attending as they knew that this was a 
once in a lifetime opportunity. In the beginning attendance was not very high, but when the word 
spread that the trainings were very useful attendance rose. Even some 5-6 farmers from a 
neighboring village came and attended the trainings and paid for photocopying of the handouts. 
They came from 5-10 km away and rode motorcycles or bicycles to make the trip. If it rained, 
farmers said they would attend anyway. Farmers attended no matter what the topic was, as they 
could ask questions on any subject during the Q & A period.  
 
The training events seem to be well publicized, as it is the duty of the KM to rally interest for farmers 
to attend. In many of the schemes there has not been any special effort to encourage women to join 
the trainings aside from Women’s Field Days, Exposure Visits, and undertaking Marketing Surveys. 
Not having any female FSOs or KMs, it is hard to attract women to training events. 

2.14 Farmers’ sources of agricultural information 
A survey with a questionnaire was given to 37 farmers trained by PADP and 16 of their untrained 
neighbors. The farmers were asked to name as many sources of agricultural information that were 
useful to them as they could. They were read a list of sources for them to choose from. We ended up 
with a list of 23 sources of information, 8 within PADP itself (Table 7). The most common source of 
agricultural information among PADP trained farmers was the FSO himself as well as lectures 
(mentioned by 87-89% of respondents). Next most commonly mentioned were their neighbors and 
friends or one's own experience as well as PADP exposure visits (76-78% frequency). The KM and 
extension worker were rated by 62-65% of farmers as important sources of information, but slightly 
more farmers mentioned TV and PADP demoplots at 68%. Surprisingly low sources were input 
dealers 38% and family members 35%. 
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All farmers who were never trained in 
PADP relied more on their neighbors and 
friends with the input dealer at second 
81%, followed by TV 69% and one's own 
experience 63%. Extension workers and 
family members came in next at 56%. Of 
course we would not expect farmers who 
were not trained in PADP would mention 
this as a source of information but the 
largest differences aside from this were 
how much more untrained farmers 
valued input dealers. Evidently PADP 
replaced the role played by input dealers 
in mentioning names of inputs to use and 
to note that trained farmers valued the 
FSO more than the input dealers. On the 
other hand, trained farmers valued family 
members much less than untrained 
farmers. Interestingly, both trained and 
untrained farmers valued their neighbors 
and friends as well as their own 
experience very highly. TV but not radio 
was mentioned more by both trained and 
untrained farmers. Only a few farmers mentioned the internet as a useful source of information but 
those who did considered it very useful.  
 
Most important to trained farmers was the FSO and the PADP lecture as a good source of 
information. The KM was viewed as slightly more informative than the extension officer as well. We 
conclude that the farmers valued the PADP training program highly despite their thin showing at 
training sessions. 
 
There is a new agricultural newspaper in Maharashtra called the Agro-one which comes out daily 
during the week and a number of farmers subscribe to it. This is why not so many farmers read it but 
those that did gave it the maximum rating in terms of useful information 

2.15 Monitoring & Evaluation 
A comprehensive M&E program was designed to support quality assurance in PADP. Following the 
participatory process, the WUA has the capacity to monitor its training program and to evaluate its 
benefit relative to the farm community. Prior to each season, impact indicators, methodologies, and 
formats were updated. Relevant information was then collected during the respective seasons and 
provided the basis for agricultural and economic productivity impact assessments. Agricultural 
production targets were established during the first kharif and rabi season workshops. At the end of 
each kharif and rabi season, the ADC and PMU jointly evaluate all training activities (ie. demoplots, 
field days, exposure visits, training lectures) that were planned to be conducted under the umbrella 
of PADP against the scheme-specific vision and the previously set agricultural development targets. 
At the end of each training course, the trainer-facilitators and farmers jointly assessed if the 
objectives and expected outputs were achieved; and if there were any shortcomings and/or 
weaknesses in the content, structure, and/or training/learning techniques used. If required, 
adjustments were made to the training course in accordance with the outcome of the evaluation, so 
that the objectives and expected targets of the concerned WUA training course were achieved the 

Table 7. Evaluation of the importance of different sources of  agricultural information from PADP 
trained and untrained farmers interviewed from sixteen schemes based on a survey questionnaire, 
Aug-Sept 2010 and Apr-May 2011 1 /

Source of information
PADP 

trained Untrained All
PADP 

trained Untrained All

PADP FSO 89.2 12.5 66.0 1.9 2.0 1.9
PADP lecture 86.5 0 60.4 3.3 3.3
Neighbor/friend 78.4 100 84.9 3.0 1.8 2.6
Own experience 75.7 62.5 71.7 3.6 2.3 3.2
PADP exposure visit 75.7 18.8 58.5 5.0 7.0 5.2
TV 67.6 68.8 67.9 3.1 4.0 3.3
PADP demoplots 67.6 6.3 49.1 5.6 6.0 5.7
Extension worker 64.9 56.3 62.3 2.7 2.5 2.6
KM 62.2 37.5 54.7 2.4 2.8 2.5
PADP field day 59.5 0 41.5
Input dealer 37.8 81.3 50.9 3.0 2.5 2.7
Family member 35.1 56.3 41.5 3.0 2.8 2.9
Radio 35.1 25.0 32.1 3.6 3.0 3.5
Newspaper 35.1 31.3 34.0 2.7 1.0 2.3
PADP handout 27.0 0 18.9 2.0 2.0
PADP poster 24.3 0 17.0
Advertisement 10.8 6.3 9.4 3.0 4.0 3.5
Agro-input company 8.1 0 5.7
Internet 5.4 0 3.8 1.0 1.0
D of A leaflets 2.7 12.5 5.7
Private cell phone service 2.7 0 1.9 3.0 3.0
Agri magazines 2.7 0 1.9
Agri university 2.7 0 1.9
1/ 37 trained farmers and 16 untrained farmers interviewed
2/ Farmers responded to the list of information sources, acknowledging only those relevant
3/ Those sources mentioned by each farmer were read back and the farmer was asked to rank them 
with 1 being the most important. The ranking is the average of responses for each source

% frequency of responses 2/ Importance ranking 3/
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next season. The evaluation of the conducted activities offered opportunities for the implementers 
to be reflective about the quality and appropriateness of their work. This report represents such an 
evaluation. Lessons drawn from failures and shortcomings are as important as lessons drawn from 
successful outcomes. Recommendations will also be given in order to improve farmer training 
programs in the future.  

More germane to training was the PADP Monitoring Committee. The chairman of this committee 
was the Executive Engineer and the members included technical staff from the PMU, TAT, and NGOs. 
Meetings were held quarterly at the PMU headquarters in Pune. Their role was to coordinate and 
manage the PADP implementation. Each meeting began with a summary of the last quarter’s 
activities and achievements in PADP given by the AFARM. Then issues were taken up that mostly 
focused on the NGO achieving the intended targets and the quality and completeness of reporting. 
Meetings were held almost every quarter since the committee formed and the minutes became a 
good record of the progress of PADP implementation as did the Project monthly and six-month 
reports. 
 
AFARM also prepared a monthly report for the PMU summarizing all of the training activities. 
Documentation was very thorough as to whether the activities occurred or not. It has prepared 
forms for the agricultural trainers to fill out documenting all training activities including planning and 
evaluation. Thus the PMU has insured quality control in the training program.  
 
The direct target group of the PADP is all landowners/ farmers within the command area of each 
Project scheme. The official WUA member is the title holder of the irrigated land, but his family 
members were also encouraged to participate fully in the training programs. As the average 
command area is about 150 ha and the average size of the landholding in the command area is 1.1 
ha, the total number of farmers benefiting directly from the PADP is estimated at 7,650. The average 
cost of the 2-year PADP per beneficiary family was estimated at Rs 2,536 ($58) based on 2010 
exchange rates. This is based on the budget for AFARM for the Project divided by the number of 
WUA members in 28 schemes.  
 
The NGO instituted an exercise where farmers evaluated their own training as a part of PADP. This 
meeting is held at the end of each season and before the next training needs assessment meeting. 
AFARM developed a form to give the meeting structure and reviewed all of the trainings held during 
the season. Ways to improve performance were suggested and implemented in the next season. The 
Project budgeted 25 farmers for each meeting. The results were summarized in AFARM’s 6-month 
reports. The meeting focuses on the question of whether each training event achieved the 
anticipated outcome and if not why not. This is done by the group and the results are documented 
by the FSO report to the NGO. The NGO includes them in the monthly report but the information is 
very general and not of much value to assess training programs effectively.  
 
Successes and lessons learned should be gathered based on the evaluation activity but the format of 
reporting did not include the lessons learned or how the trainings could be improved. In the monthly 
reports, the form of feedback was testimonials from the farmers. Such statements as “Farmers 
responded affirmatively regarding last season’s activity in PADP”, “Farmers were pleased with the 
information they gained through trainings especially bio-fertilizers”, “Farmers shared their 
experience and opinions regarding last season’s training activities”, “Farmers reported that 
demoplots on bio-fertilizer helped more farmers adopt the technologies” were noted.  

2.16 How much are farmers learning from the training? 
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It is difficult to know what farmers are learning from 
PADP as no formal surveys have been budgeted with 
this specific objective. Only anecdotal evidence is 
gathered by the FSOs for reporting and the impact 
evaluation survey does not address information on 
technology adoption. An example is given where we 
learn of many famers adopting different technologies 
that were presented in various trainings (Table 8). The 
data, however, is not a survey or a questionnaire but is 
anecdotal information coming from the KM and 
reported to the FSO. But it does show that at least 
some farmers are learning new technologies from the 
PADP trainings and is entering the villages where 
others can see from the early adopters. 
 
It is clear that farmers learned how what crops to grow 
under irrigation from the irrigated demoplots. They 
also learned how to irrigate their fields including how 
to make irrigation channels and as well as making 
furrows for the various crops. They also learned how 
many irrigations each crop requires and the timing of 
each. They learned about the different irrigation 
pumps and how to conduct water through plastic 
pipes. Many farmers now know about drip irrigation. It is true that in many cases there were farmers 
in each area with wells that irrigated their fields. But farmers had to learn how to bring water by 
canals or pipes. In some cases where there was no need for a distribution system as the tank raised 
the ground water level and those with wells could pump longer during the year as a result. Farmers 
told us they learned a lot particularly regarding the timing of field operations, better yielding new 
varieties, use of biological seed treatments such as Rhizobium, PSA, and Azotobacter, the need for 
balanced inorganic fertilizers, use of weedicides, and bio-insecticides. They also learned about new 
cash crops to try in their fields as well as irrigation methods such as sprinkler and drip systems and 
how to join DoA schemes to obtain them with less expense. One farmer in the Walki scheme said he 
learned better fertilizer practices and how to grow vegetables and even passed on this information 
to other farmers not in the WUA. Another farmer from Walki was not in the WUA, but has attended 
PADP trainings anyway and from the information he gained, he has increased his yield. One Walki 
farmer who attended PADP training said he learned low cost technologies to raise his crop yields.  
 
In the Khandala scheme, the farmers said they have never had any agricultural training except from 
PADP. They knew the name of their agricultural extension worker, but he comes every two weeks or 
so and only meets with a few different farmers each time. He just explains new government 
schemes and does no training. When asked how PADP could be improved farmers said that the 
trainings should have been done in the evenings as farmers are busy during the day. The FSO said he 
did this twice, but invited specialists do not want to travel at night and power outages are common 
so the trainings would be undertaken with little light. Without the resource speakers, the FSO would 
have to stay the night and do all of the training.  
 
In many other areas farmers are still weak in their knowledge of agriculture. In case or fertilizer, a 
farmer said he learned to use DAP in place of 23-23-0, but actually both fertilizers contain N and P so 
just changing brands is not benefiting. The idea that they have to learn that each brand of fertilizer 
contains a different percentage of N, P or K is not appreciated. Farmers also should know how many 
kg of each fertilizer should be applied. Therefore farmers are not following the recommended 

Scheme Technology 1/
A farmer bought two improved cows as a result of 
an exposure visit

Three farmers prepared compost on their own

Four farmers adopted weedicide
Five farmers installed bird perches which attract 
birds as predator of pests
Six farmers will increase cotton planting density 
next year as result of a Field Day
Nine farmers purchased an improved breed of cows 
and three buffaloes from Government Schemes
Two farmers levelled their land  to irrigate
One farmer dug a pond
13 farmers applied vermi-wash on soybean as an 
organic liquid fertilizer
30 farmers sprayed neem botanical insecticide on 
soybean and pigeonpea
85 farmers sprayed Lithocine flowering hormone on 
soybean
15 farmers used pheromone traps on cotton
One farmer purchased onion seed after an exposure 
visit
One farmer purchased an electric pump
Three farmers purchased irrigation pumps

lecture. Data was reported by  FSOs

All Schemes

1/ Except where mentioned otherwise, adoption was due to training 

Table 8.  Anecdotal examples of farmer adoption from PADP training 

Warwanti

Khadakdari

Ghanmukh
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practice of inorganic fertilizer dosage for most crops. They also do not remember the names of 
pesticides that have been recommended to them and they apply when there are very few pests in 
the field. Overuse wastes money and upsets the ecological balance. 
 
In Varve we asked each farmer what he learned from PADP. One farmer mentioned that he learned 
the correct time to transplant rice and how to use urea brickets (slow release N fertilizer pushed into 
the soil between four hills of rice. An interesting development pointed out by the Varve farmers was 
that due to PADP training there was more interest among the youth to work on the farm as now 
there is a greater demand and many probably do not get good jobs in Pune. No farmer stated that 
he learned the correct dosage for inputs however. 
 
In Bolegaon farmers told us they learned about the proper timing of fertilizer for cotton. Before they 
applied fertilizer 45 days after sowing and now do it at sowing. Before cotton spacing was 4ft x 4ft 
and now it is much denser (4x1, 4x1.5, 3x2ft). These methods have greatly increased yield among 
many farmers. Farmers learned about new crops such as onions, ginger, and turmeric which they 
now grow under irrigation. Onions have become a big cash crop. Another farmer said he learned 
how to make vermin-compost, how to make dashparni (a homemade organic insecticide 
concoction), and how to plan for areas to be irrigated each season. Drip irrigation was first 
introduced to the farmers and many have adopted this water saving technology with more in line to 
do so in the future as soon as they can borrow the money.  
 
PADP puts greater emphasis on training than educating farmers. Contact hours between trainer and 
trainee need to be increased and explanations need to be given on the background so that farmers 
can learn to be good managers and make their own decisions based on their field observations. 
Furthermore after two years of training, the farmers are left to be on their own, and they need to 
learn how to educate themselves. To achieve this end, the curriculum has to create exercises that 
educate rather than train and farmers need to learn by doing. For example farmers in the APG could 
be revived where they grow plants in pots with different soil types and then remove some of the 
critical elements (NPK) and see how the plants grow. More such exercises can be developed to 
broaden the training method. Training itself can be improved to where giving the information is 
done in such a way that increases the probability that it will enter into the farmers’ long term 
memories. To do so requires using different training methods. MIP-M is mostly stuck in just telling 
farmers information, and not training them well nor educating them. 
 
There is a form that the FSO should fill out once a season for each scheme giving estimates of 
adoption rates of farmers after the APG training program is over called the ‘PADP Impact Register or 
Evaluation’. One of the entries we saw from Gugwad scheme was from 30 participants in the training 
where wheat practices were presented. Farmers were presented information on the variety, 
fertilizer (kind, dosage and timing), and insecticide usage. The FSO felt that 5 farmers adopted the 
variety and sowing method while 25 did not adopt any practices. This form has never been 
summarized probably because of the low numbers of farmers adopting technologies just after 
training. Many FSOs and KMs probably think that it is their fault and that they are not doing an 
effective job for such low levels of adoption to occur. Another entry was on organic farming training, 
and of 25 farmers, 8 were able to learn the importance of organic farming, why farmers should use 
less inorganic fertilizer, and use organic methods such as vermicompost. The 17 that did not adopt 
were due to economic reasons and ‘laziness’!  
 
Let’s discuss these results a bit more. Are the farmers lazy or stubborn if they do not adopt? There 
have been many studies done worldwide regarding the rate of adoption of new technologies by 
farmers. The first farmers to adopt are called ‘early adopters’ and these tend to be the more well off 
farmers who can afford the risk of failure if the technology does not work on their farm under their 
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management. It normally takes a community 4-5 years for the majority to adopt good technologies. 
So the response that the farmers were lazy or stubborn is not correct. It is really risk aversion. 
Farmers take a great risk to adopt new practices and need more proof of performance before they 
make the change. So do not get discouraged at low rates of adoption after just a few trainings. Keep 
presenting the material and this is why we have field days to show the non-adopters the benefits. 
Sooner or later if the technologies are good and affordable, farmers will adopt. Some are just slow 
adopters. On the other hand, the Project has witnessed high and rapid adoption rates with seed 
treatments of Rhizobium, Azotobacter, and PSB. These technologies are very cheap costing 
Rs100/acre and produce a very dramatic improvement in crop vigor. Farmers risk little by adopting 
this technology in their fields thus adoption is high and produce obvious benefits. Other technologies 
are more costly and do not always show a dramatic change in plant vigor. 

3. Increased cropping intensification from irrigation 
Irrigation brought new opportunities to increase agricultural production to Project beneficiaries. To 
document the prevalence of irrigation each season we examined data from the 2009 crop year for 
17 of the 27 schemes. This information comes from the PMU and was not ready for 2010. With 
irrigation, farmers can plant crops in the rabi and summer seasons as well as provide protective 
irrigation in the kharif should it be necessary and water is available. The benefit of the tanks is not 
only to provide irrigation directly from stored water, but also from ground water as the soils of some 
schemes allow percolation to raise levels of pre-existing wells. In some schemes such as Wanewadi, 
this effect can be striking as the need for constructing a distribution system is less felt among the 
WUA farmers due to the high density of wells benefited by the tank.  
 
From Table 9 the command areas per scheme averaged 139 ha, of which only 92 ha (66%) were 
sown to rainfed crops in the kharif season. During the drought year of 2009, 5 ha (3.6%) of the 
rainfed land was given a protective irrigation from the scheme dam while wells irrigated an 
additional 4 ha (4.3%). Those schemes that had the most protective irrigation from the scheme dam 
were P. Hatgaon, followed by Wanewadi, Gugwad, and A. Jawale. ‘Two-seasonal crops’ which are 
long duration and span the kharif and rabi seasons such as cotton and pigeon pea (tur) represent an 
additional category of irrigation command area (ICA) kharif land. Cotton and tur are mainly 
intercropped together when in 2009, occupied a total of 36 ha of the kharif’s 92 ha (39% of the 
kharif land). Only 1% of the ICA received protective irrigation. The highest amount of protective 
irrigation on any scheme was in Gugwad with 5% followed by Warwanti with 4%. Perennial crops 
such as fruit and sugarcane received irrigation on 8% of the ICA, with the most occurring in A. Jawale 
reaching 27% of its ICA. These crops must be irrigated to survive year-round, so there is no rainfed 
perennial land. Only 38% of the kharif land was irrigated in the rabi season, mostly from wells. Much 
area was irrigated by subsurface groundwater being pumped, but such records were not taken so 
the amount cannot be quantified. One notes the severe drought that occurred in P. Hatgaon, 
Khandala, and Walki where 10% of land or less had a rabi crop. A mean of 12 ha (9%) was grown to 
rabi crops without irrigation and surely low yields resulted. The hot season is the third season and 
occurs after rabi and received irrigation 8% of the kharif land. Only heat tolerant crops such as 
peanuts and green gram can be grown. Those schemes with the greatest hot season irrigation were 
J. Jahagir, Shahapur, Warwanti and Khandakari. 
 
The same 64 farmers interviewed each year in the Impact Evaluation Survey were asked to recall 
what crops they grew and what inputs and labor went into each crop. Accordingly an economic 
evaluation can be made for each farmer. For some reason the names of the varieties of each crop 
were not solicited to be part of the database. This data is used to evaluate the benefit from irrigation 
and the PADP training program. It turns out that in one scheme Walki, the irrigation system was not 
developed during the Project years so that we have one of the eight schemes which only had PADP 
training but no irrigation. Thus they received a training program for rainfed agriculture.  
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Table 9. Area irrigated from Project dams compared to other sources over three seasons. Data are from 17 schemes taken in 2009-10.

Kharif wet season Two-seasonal Rabi season Hot season Perennial crops

Name of 
scheme

No. 
WUA 
mem-
bers

ICA 
(ha)

% Live 
storage 
Oct 09

Rain-
fed 
(ha)

Area irri-
gated 
from 

scheme 
dam 
(ha)

Area irri-
gated 
from 
other 

sources 
(ha)

% 
Kharif 

area irri-
gated 
from 

scheme 
dam 

Rain-
fed 
(ha)

Area irri-
gated 
from 

scheme 
dam 
(ha)

Area 
irrigated  

from 
other 

sources 
(ha)

% 
ICA  
irri-

gated 

Rain-
fed 
(ha)

Area irri-
gated 
from 

scheme 
dam 
(ha)

Area irri-
gated  
from 
other 

sources 
(ha)

% 
Kharif 

area irri-
gated  

1/

Area irri-
gated 
from 

scheme 
dam 
(ha)

Area irri-
gated 
from 
other 

sources 
(ha)

% 
Kharif 
area 
irri-

gated 

Area irri-
gated 
from 

scheme 
dam 
(ha)

Area 
irrigated 

from 
other 

sources 
(ha)

% ICA 
area 
irri-

gated 

% 
Total 

ICA irri-
gated

1 A. Jawale 75 91 59 59 8 6 9 28 0 0 0 6 0 19 22 0 3 3 0 25 27 49
2 Dhotra 90 145 23 74 5 0 3 62 0 0 0 0 0 18 13 0 3 2 0 2 1 15
3 Ghanmukh 93 124 70 72 0 9 0 43 0 0 0 0 3 17 17 0 3 3 0 2 2 19
4 Gugwad 110 133 100 97 12 14 9 0 0 6 5 30 57 28 88 4 2 6 7 0 5 98
5 J. Jahagir 134 145 69 117 2 0 1 21 0 0 0 39 82 17 72 24 0 17 17 4 14 86
6 Januna 134 138 49 112 0 0 0 7 0 0 0 11 4 45 41 0 1 1 0 3 2 43
7 Khadakdari 178 158 38 65 0 8 0 89 0 0 0 0 0 54 35 12 8 13 0 7 4 39
8 Khandala 72 115 0 96 0 4 0 17 0 3 3 0 0 11 10 0 1 1 0 12 10 23
9 Kolwan 119 138 50 92 0 0 0 24 0 0 0 0 0 88 76 0 6 5 0 16 12 87
10 Maregaon 114 195 30 97 4 0 2 87 0 0 0 4 16 8 13 0 4 2 0 7 4 17
11 Mendhala 84 110 0 64 0 6 0 42 0 0 0 0 14 7 20 0 3 3 0 0 0 20
12 P. Hatgaon 104 171 32 121 38 0 22 49 0 0 0 16 0 7 4 0 1 1 0 0 0 4
13 Shahapur 149 185 34 132 4 0 2 49 0 0 0 37 43 17 33 12 14 14 0 9 5 38
14 Sukali 101 143 0 73 0 0 0 47 0 0 0 42 5 13 15 0 0 0 0 3 2 17
15 Walki 90 130 0 84 0 3 0 44 0 4 3 0 0 4 3 2 0 2 0 0 0 6
16 Wanewadi 112 134 76 117 13 8 10 0 0 0 0 18 43 54 83 0 9 8 16 23 29 112
17 Warwanti 125 113 65 94 0 10 0 8 2 3 4 0 4 91 93 0 14 14 0 12 11 108

Mean 111 139 41 92 5 4 3 36 0 1 1 12 16 29 38 3 4 6 2 7 8 46
1/ Total of irrigation from the tank directly and indirectly from other sources, most commonly wells  
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Once farmers feel secure about their 
capacity to generate enough food for 
their families, they continue to 
maximize the land area devoted to 
cropping. Marginal land is brought 
under cultivation and such land is 
immediately irrigated. This may 
mean that the land has to be leveled 
as farmers will carve into hillsides as 
in Varve to eke out a new field. 
Farmers in Varve told us they are 
allocating some their profits into 
developing new land by renting 
tractors and purchasing organic 
matter to replace the top soil scraped off in the leveling process.  
 
Farmers are also increasing the number of seasons that they crop. Not satisfied with just 
kharif and rabi, farmers also want to irrigate summer (hot season) crops even though water 
requirements are often higher as prices for their produce will compensate. Therefore 
farmers must become even more efficient in their water use to pull this off. The Walki 
scheme has not had irrigation yet so their cropping intensity has only changed 4% (Table 10). 
Kasari and Bibkhed, however, average two crops per year (195-202% increase). This is a goal 
of MIP-M to double cropping intensity to 200% but the average is only 155%. We see that 
some schemes need to broaden the number of farms receiving water. In Walki some farmers 
irrigate from wells. It is expected that the gravity system will be operable in 2011. Such 
engineering problems as well as lack of rainfall in some areas have prevented this goal from 
being achieved to date. Most likely it will be achieved in the next five years as farmers take 
greater charge of their systems.  

Table 10. Summary of change in cropping intensity under MIP-M, 2009 1 /

Scheme Type

Area under 
cultivation 

before 
project (ha)

Cropping 
intensity 
before 
project

Area under 
cultivation 
in 2009  in 

ha 2/

Cropping 
intensity 
in 2009 Increase

P. Hatgaon MI Tank 142 83% 176 103% 20%
Kasari Storage Tank 240 100% 467 195% 95%
Bibkhed Storage Tank 202 100% 409 202% 102%
Bolegaon K.T.Weir 199 125% 233 147% 22%
Varve MI Tank 126 95% 225 169% 74%
Khandala MI Tank 110 96% 132 115% 19%
Walki MI Tank 125 96% 130 100% 4%
J. Jahagir Storage Tank 131 90% 315 208% 118%

Mean 159 98% 261 155% 57%
1/ Data from the Impact Evaluation Survey of eight schemes
2/ Data denote the area of each crop grown over all seasons, so this is not farm size
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In Varve the area under cultivation in the kharif surprisingly is only around 50%. The farmers 
said some of this land becomes too waterlogged to put into crops in the kharif or farmers 
are resting the soil from a recent summer crop. Farmers are conscious of the nutrient 
depletion that occurs from cultivating three crops in the same field on an annual basis, thus 
they rest them during the kharif season. Another strategy that may be at work is to plant in 
the very early rabi season to fetch higher prices. For them the most important part of the 
kharif is that it fills up their tank. Varve farms target high value vegetables for the rabi and 
summer seasons when production is high.  
 
More recent data on crop intensification is measured by the total area sown by adding up all 
the crop areas for the entire year. This was graphed in Figure 8 which shows cropping 
intensity rising quickly between 2006 and 2007 when many systems were just getting 
irrigation water. After 2007, intensification has stalled and has remained at the same level 
through 2010. The plateau is a three-fold increase in area from the base of 2004 and 2005. 

Installing sprinkler irrigation systems is one way to achieve water conservation and J. Jahagir 
scheme has embraced this concept most. Now almost all farmers have sprinkler sets and 
they continue to sink new wells to tap even more water sources. Their objective is to grow 
crops over three seasons. Vegetables and groundnuts are key crops for the summer. Varve 
farmers are thinking of growing more perennial fruit trees now that they have enough water 
in their tank, as rainfall is good near Pune. Fruit trees demand less labor and fetch good 
prices.  
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We see in Table 11 how the number of crops has 
changed since bringing in irrigation. At first farmers 
experimented with many new crops as we see in 2007 
where they averaged nine-ten crops. After this period 
of experimentation the farmers find that certain crops 
fit better in terms of production potential, cost, and 
marketing and the number gradually falls. Farmers 
find that farming became very time consuming as they 
now work many more hours and days than before. 
The number of crops in 2010 was actually below that 
of 2004 (4 versus 5). Larger areas are planted per 
species, and crops are grown in more seasons. 

3.1 Agronomic and economic comparison of rainfed and irrigated cropping 
We now pool the data from seven schemes of the Impact Evaluation Survey less Varve as it 
had irrigation before the Project. We had noted that rainfed farmers grew cash field-crops s 
uch as soybean, cotton, etc. which are not food crops and have a ready market. Others grew 
food crops but mostly farmers grew a mix. We than quantified the farmers’ selection of 
these two crop types over the span 
of the Project. We also were 
interested to note when horticultural 
crops began to be grown as in the 
Project design it was crucial that 
farmers adopt soonest in order to 
pay for the irrigation improvements. 
In the seven schemes we see farmers 
have held steady with growing food 
crops which varied from 58-62% of 
farm area (Table 12). Horticultural 
crops, on the other hand, began to 
be grown in 2005 and rose from 3% to 11% of the area by 2008 and thereafter declined to 5-
6%. The horticultural crops came at the expense of cash field crops which declined from 39-
42% to 33-34%. Varve is a much more economically mature location and farmers grow food 
crops and horticultural crops about equally although the balance shifted a number of times 
over the seven-year period. Least preferred were cash field-crops which took up only from 7-
13% of the land. The number of species of crops grown is much higher in Varve where 
farmers grow a wide selection of vegetables and fruits for the Pune market. These fields are 
small but the farmers diversify as market prices fluctuate greatly. It is much like gambling so 
farmers hedge their bets by betting on many horses so to speak. 

From the same data set we ranked the schemes by degree of crop irrigation with Varve first 
at 95% but Bolegaon was next at 94% and Bibkhed at 89% (Table 13). We looked at the 
frequency of choice of crops for the three categories. For example Varve farmers selected 
cash crops 60% of the time with horticultural crops 29% of the time. Varve farmers grew 
horticultural crops within the 1.4 years of the project. That meant that a number of farmers 
did not grow horticultural crops in 2004 but did by 2005. J Jahagir farmers were close behind 

Table 11. Change in crop diversity due to irrigation by comparing the four
most recent years to before the project due to irrigation,  2007-10 1/

Scheme
Before 
project 2007 2008 2009 2010

1 P.  Hatgaon 3 6 6 4 5
2 Kasari 6 12 12 6 5
3 Bibkhed 6 12 12 7 4
4 Bolegaon 6 10 11 7 4
5 Varve 5 12 13 9 4
6 Khandala 6 9 6 6 4
7 Walki 6 8 5 6 3
8 J. Jahagir 4 12 7 7 4

Average 5.3 10.1 9.0 6.5 4.1
1/ Data from the Impact Evaluation Surveys

No. of Crops grown/year

Table 12. Selection of crop species and types over the span of seven years covering 
 the introduction of irrigation over eight schemes, 2004-2010 1 /

Rainfed cropping system 2004 2005 2006 2007 2008 2009 2010 Avg
Seven schemes
Cereal/pulse food crop (%) 58      58       62       62        62         63        61       61        
Cash field crop (%) 42      39       34       31        28         33        33       34        
Horticultural cash crop (%) 0 3         4         7          11         5          6          5           
Total crop species (no.) 6.0 5.5 7.1 7.9 6.7 6.1 7.3 6.7

Varve scheme
Cereal/pulse food crop (%) 47 50 56 43 46 40 50 47
Cash field crop (%) 13 10 11 7 8 10 13 10
Horticultural cash crop (%) 33 40 33 50 46 50 38 42
Total crop species (no.) 15.1 10.4 9.3 14.1 12.9 9.9 8.0 11.3
1/ Data from the Impact Evaluation Survey. Cash field crop (soybean, cotton etc) is not a  
food crop and has a ready market. Varve is unique as it had irrigation before the project
2/ The percentage figures are based on crop area sown
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as they grew at least one 
horticultural crop by the second 
Project year which in their case was 
2007. No farmer among those 
surveyed n Bibkhed and Kasari grew 
horticultural crop to date. Walki, 
even though it is rainfed, had some 
farmers grow horticultural crops in 
the kharif by 2007. They did not fare 
well but still farmers attempted 
them due to the PADP training they 
received. One farmer grew flowers. 
So we conclude that most scheme 
farmers are not growing high value 
horticultural crops and the most likely method is their lack of skills in marketing and 
hesitancy to join into marketing groups. Often this needs a lead farmer who can organize his 
neighbors and such farmers are rare. For example in J Jahagir the KM was the coordinator 
for the farmers to market produce to Washim and beyond. 
 
We examined three schemes based on the 
Impact Evaluation Survey data to note 
changes as a result of irrigation from the 
rainfed condition prior to completion of 
the systems over the span of 2004-10. 
One of the first outcomes from irrigation 
is the desire of farmers to increase their 
farm size. We see that the kharif land size 
increased in both Bibkhed and Bolegaon 
from 12 to 14% (Table 14). In Varve, 
however, kharif land actually decreased 
13%. Reasons for this were discussed in 
the previous section. Area cropped in the 
rabi season increased from 0 to 45-91%, 
with the greatest increase occurring in 
Bibkhed. Area cropped also increased 
from 0 to 5-11% in the summer and for 
perennial crops. For schemes under only 
rainfed conditions only cropping in the kharif season was possible. The number of irrigations 
varied a great deal between seasons and schemes. Varve averaged almost 17 irrigations per 
year compared to 12 in Bolegaon and 5 in Bibkhed. Most irrigation occurred in Varve in the 
rabi season. Being near to Pune, Varve led the three schemes in area planted to cash crops, 
averaging 0.67 ha per year. Farm sizes normally range from 0.5 to 2 ha so this represents a 
large proportion of cropped area. Under rainfed conditions, only in Varve was there culture 
of cash crops, but on a much smaller area (0.15 ha). In the other two schemes, there was no 
sowing of cash crops. Even with irrigation, Bibkhed farmers preferred grains and pulses to 
cash crops with Bolegaon in between. In the design of MIP-M, it was assumed that farmers 
would rapidly turn to cash crops, but this has not always been the case as seen in this data. 
Bibkhed farmers blame their bad road that prevents them from considering selling cash 
crops in more lucrative markets. Farmers at Varve were growing cash crops before the 
Project started. Other sites were quick to embrace cash crops. The most rapid conversion 
out of rainfed came in A. Jawale were farmers rapidly adopted fruit trees and drip irrigation. 

Table 14. Agronomic and economic improvement of schemes as a result of irrigation in
three MIP-M schemes, 2004-09 1 /

Per season/farm/year Varve Bibkhed Bolegaon Varve Bibkhed Bolegaon
% Farmland sown

Kharif 69 96 100 53 108 114
Rabi 0 0 0 57 91 45

 Summer + perennial 0 0 0 4.6 2.3 10.8
No. irrigations/year

Kharif 0 0 0 0.6 0.1 4.3
Rabi 0 0 0 14.3 4.4 3.9

Summer 0 0 0 1.5 0.3 0.2

Perennial 0 0 0 0.5 0 3.4
Total 0 0 0 16.9 4.7 11.7

Area in cash crops (ha) 2/ 0.15 0 0 0.67 0 0.27
No. crops species grown 
per year 2.5 2.5 1 4.3 3.4 2.6
Net benefit  (Rs/ha) -13,536 6,535 44,555 99,793 26,145 50,559
Cost/ha (Rs/ha) 45,626 14,046 7,945 53,566 23,540 28,631
Benefit:Cost ratio -0.29 0.47 5.61 2.20 1.15 1.77
No. farmers x years 2 4 1 29 31
1/ Data are from the Impact Evaluation Survey. Economic data deflated to 2002 INR
2/ Area of each crop grown summed over all seasons per year

Rainfed Irrigated

Table 13. Farmers' choice of crop selection with reference to food crops, cash field crops, and 
horticutural  crops in relation to irrigation, 2004-10 1 /

Scheme
Rainfed cropping  

system
% Crops 
irrigated 

No. 
Different 

crops 
planted/ 
farmer Food crop

Cash field 
crop

Horti-
cultural 

crop

No. Yr 
after irrig 

when 
hort crop 
1st sown

Varve Rice/pulses 95 7.5 60 11 29 1.4
Bolegaon Cotton/millet 94 6.3 32 62 6 2.4
Bibkhed Soybean/sorghum 89 6.1 59 41 0 Never
Kasari Soybean/cotton 79 7.1 44 56 0 Never
J Jagahir Soybean  73 6.4 43 56 2 2.0
P Hatgaon Cotton/sorgh/soy 52 6.5 44 55 1 3.0
Khandala Soybean/cotton 35 5.4 40 55 5 3.0
Walki Cotton/sorghum 0 4.9 52 49 1 4.0    2/
1/ Data from Impact Evaluation Survey
2/ Years after project started in scheme

% Frequency by indicated crop type
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A number of them had wells however. Crop diversity increased in the three schemes with 
irrigation with the greatest increase occurring in Bolegaon which went from one crop species 
a year to 2.6 species.  

3.2 Farmers’ experience in cropping leads to higher yields 
Data was gathered from the eight schemes in the Impact Evaluation Survey from 2004-10 to 
determine if farmers were learning how to cultivate their crops more efficiently based on 
experience. It can be seen that there is a trend for yields to increase over this span of time in 
most instances (Table 15). Interpretation must also account for the effect of drought on crop 
growth as this can greatly bias yield trends. For example 2007 was a good rainfall year in 
most locations. Yield differences from 2004 to 2010 were ranked from most to least in the 
listing of crops. A doubling of yield occurred for pigeon pea, gram, dry beans, and 
groundnuts. If we take the highest yield recorded in any year we can add rice and black 
gram. Therefore in the 14 key crops of farmers, yields have doubled in six. The Project goal is 
for this to happen to all crops. Least increase occurred for sorghum and cotton with wheat 
and soybean in between 
among the major crops.  
 

Table 15. Mean yields of crops grown by MIP-M farmers showing improved trend in improved management 
competency, 2004-10 1 /

% Increase % Increase
from 2004 in highest

2004 2005 2006 2007 2008 2009 2010 to 2010 recent year
Pigeonpea 0.13 0.25 0.60 0.96 0.77 1.15 0.85 654% 885%
Gram 0.47 0.72 0.77 0.97 0.96 1.05 1.26 268% 168%
Dry beans 1.65 2.60 1.74 3.35 1.46 2.93 4.13 250% 150%
Peas 1.10 1.40 0.88 1.86 1.27 1.19 2.58 235% 135%
Groundnut 0.91 1.44 1.47 1.37 2.04 1.68 1.80 198% 224%
Rice 2.37 1.43 1.88 2.30 3.03 4.30 3.90 165% 181%
Millet 2.00 2.00 2.50 2.50 2.17 1.50 3.25 163% 63%
Wheat 2.12 1.94 2.21 2.47 2.27 2.63 2.76 130% 30%
Greengram 0.62 0.53 0.48 0.81 0.80 0.97 0.79 127% 131%
Blackgram 0.72 0.83 0.96 0.96 0.90 1.37 0.88 122% 190%
Soybean 1.32 1.27 1.30 1.78 1.22 1.75 1.58 120% 135%
Onion 17.20 18.75 17.82 13.76 18.83 26.06 19.46 113% 152%
Cotton 1.21 0.78 1.13 1.10 1.61 1.61 1.34 111% 133%
Sorghum 0.99 1.05 1.12 1.35 1.02 1.34 1.04 105% 136%
1/ Data from Impact Evaluation Survey

Yield (t/ha)
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Rice is an excellent example of showing increasing yield over 
time in a linear fashion from a base around 2 t/ha from 2004-07 
to almost 4 t/ha in 2010 (Figure 9). After a few years farmers 
gained experience and were able to boost yields steadily to 4 
t/ha since then with no sight of a yield plateau yet emerging. 
The crop should be able to average 5 t/ha in the future. It should 
be said that farmers used rain water for irrigation of rice and no 
farmer irrigated from a tank. Maybe they should however. 
Rainfall in Varve is the highest among Project sites. 

3.3 Irrigation efficiencies 
We found that crops differ in their ability to convert irrigation 
water into yield (Table 16). These data were taken from an 
average of the crops over a six-year period. The number of 
irrigations was determined for each farmer and a standard of 
944 liters of irrigation water per application was applied. Some 
of the most efficient crops under conditions of Maharashtra 
turn out to be some of the most costly crops to produce. But 
some low cost crops are also in the top. Pea pods have the 
highest conversion rate of 7 kg of crop per m3 of irrigation 
water. Pea pods were 22% more efficient than sugarcane, which 
weighed in at 5.76 kg/m3. However sugarcane was 70% more 
efficient than the third ranked crop, maize at 3.40 kg crop/m3. 
Flowers were marigolds and they were also highly efficient in 
water use followed by onion. Sweet orange and green and black 
gram were highly efficient ranging from 1.98 to 1.78 kg crop to m3 water.  
 
Most wasteful of water turn out to be crops grown in the summer and rabi seasons such as 
gram, groundnut, chilli, wheat, and safflower. The latter is considered to be highly drought 

Table 16. Ranking of crops by their
 relative efficiency of converting
irrigation water to yield, 2004-09. 1 /

Crop
Irrigation efficiency 
(kg crop/m3 water)

Pea pods 7.00
Sugarcane 5.76
Maize 3.40
Flowers 2.87
Onion 2.34
Sweet orange 1.98
Green gram 1.88
Black gram 1.78
Millet 1.44
Green beans 1.05
Pigeon pea 1.04
Soybean 1.03
Sorghum 0.90
Brinjal 0.88
Guava 0.86
Cotton 0.80
Gram 0.78
Groundnut 0.72
Chilli 0.63
Wheat 0.53
Safflower 0.16
1/ Data are the averages from the 
Impact Evaluation Survey data for
eight schemes over 4-6 years each.
Each irrigation was assumed to 
apply 944 m3 of water.
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Figure 9. Farmers in Varve scheme gained experience growingf irrigated rice  over a 7-year period, 
2004-10.  Data are from five farmers in the Impact Evaluation Survey.
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resistant so it is surprising that is in last place with a very low 0.16 kg crop per m3 water 
applied. Surprisingly wheat is at the end of the list and is a favorite rabi season crop among 
farmers who often apply 5-8 irrigations per season. Sorghum and millet on the other hand 
are much more efficient in water use.  
 
From the Impact Evaluation Survey we summarized the data on number of irrigations for 
wheat and cotton in relation to yield over six years (Figure 10). Interestingly in neither case 
did the yield ever plateau and was still rising in a linear fashion at four irrigations for cotton 
and at double that number for wheat. The irrigation data supports the results of the water 
efficiency analysis as the response curve is much steeper for cotton than wheat. Each 
irrigation to cotton translated into almost 0.5 t/ha yield increase whereas for wheat the rate 
of increase was only on the order of 0.2 t/ha. One could more easily recommend another 
round of irrigation for cotton.  
 
Another variable related to irrigation efficiency is the economic return per m3 water applied. 
This data is again from the Impact Evaluation Survey where yield was multiplied by the price 
of the crop less expenses of cost of production. Only maize and green gram fall in the top-
ten list of both the efficiency of converting irrigation water into yield as well as making profit 
per m3 (Table 17). Maize is third from the top in the former and sixth in the latter. Among 
the top four crops in turning the highest profit per unit water applied are three pulses 
soybean, green gram, and pigeon pea along with a cereal, millet. Safflower jumps from the 
bottom of the list in terms of water use efficiency to fifth position in terms of making a profit 
with the least water applied. 

4. Economic and social benefits from adoption 

4.1 Intensive cropping  

Table 17. Comparison of crops
regarding profitability per unit  of
irrigation water given, 2004-09. 1 /

Crop

Economic return 
from irrigation 

usage per crop  
(Rs/m3 water)

Soybean 24.9
Green gram 23.6
Millet 20.0
Pigeon Pea 19.5
Safflower 17.9
Maize 17.8
Chilli 16.0
Cotton 12.6
Gram 11.1
Onion 8.3
Guava 6.1
Green beans 5.8
Brinjal 5.7
Sorghum 5.3
Sugarcane 5.2
Wheat 4.6
Sweet Orange 3.4
Groundnut 3.1
1/ Data are the averages from the 
Impact Evaluation Survey data for
eight schemes over 4-6 years each.
Each irrigation was assumed to 
apply 944 m3 of water.
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Farmers praise the training they received in PADP as it helped them increase their crop 
production and introduced new cash crops to them. A Walki farmer said that PADP training 
he received has given him the techniques to produce higher yields, mostly due to a new 
awareness of the best time to carry out field operations from spraying pesticide to nutrient 
management and inter-row cultivation. Because of the Project, he grew vegetables and 
fruits which he did not grow before. His cotton yield increased from 5-6 q/acre to 10-15 
q/acre. The farmers, however, said that the cost of production has increased proportionally 
with the prices fetched at harvest. Production has doubled according to the farmers in J. 
Jahagir. For example, cotton yield is 14 q/acre compared to 6-7 before and compared to 5-6 
in Dhanora. Farmers in Warwanti said that before they planted in the kharif with a little area 
in the rabi season, but now they irrigate three seasons. In Gugwad where the soils are light, 
farmers can irrigate the kharif and rabi seasons but only a summer crop if they have wells. 

4.1.1 Dramatic increases in production from irrigation 
In Bolegaon there has been a dramatic change in cotton production since irrigation came in 
the KT weir system where no distribution system needed to be constructed. Yields in rainfed 
cotton were 3-4q/acre. With furrow irrigation they rose to 8-10 q/ha. Farmers then 
purchased sprinkler sets and the area planted to irrigated cotton doubled due to water 
savings. Now farmers have drip irrigation and the irrigated area rose 4-5 times greater. 
Yields for drip are 18-20q/acre with a maximum of 25q/acre. In addition this past year the 
tanks were full at the end of the rabi season and farmers irrigated cotton once more and 
applied a top dressing and now they can harvest through May. They sow cotton from June 
and this past year selected a long maturing cotton variety that lasted 11 months over three 
seasons. In Janephal we interviewed a farmer that benefitted from the diesel pump 
irrigation. Before irrigation he could haul away his harvest from his 10 acres on his bicycle. 
Then with furrow irrigation it took a bullock cart to haul it and now with sprinklers a tractor 
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Figure 10. Farmers in Varve scheme gained experience growingf irrigated rice  over a 7-year 
period, 2004-10.  Data are from five farmers in the Impact Evaluation Survey.
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trolley is needed. In Talkhed 
cotton is the most profitable 
crop which farmers grow in 
three seasons using long 
maturing varieties. It is 
harvested for 8 months so the 
farmer has a steady income 
and can readily purchase 
inputs for other crops as a 
result. In Gorja when farmers 
irrigate with sprinklers they 
can cover twice the area than 
with furrow irrigation. Farmers 
never tested to see whether 
yields are higher under 
sprinkler or not but said that with furrow irrigation there is no difference in plant height 
along the furrow to indicate lower or higher water delivery. Most farmers do not irrigate in 
compartments and furrows run 30 m or so. In some cases they prefer to use sprinklers when 
the crop is young and furrow irrigate at flowering. In Dhotra the WUA secretary told us the 
rainfed yield of soybean was 4 q/acre, but with irrigation it rose to 8-10 q/acre. Yields 
doubled with irrigation in Shahapur. For example rainfed cotton yields 8 q/acre and irrigated 
16 q/acre. In Gugwad, there are even more farmers outside of the WUA who are benefitting 
from the tank via percolation to their wells downstream from the village. 

There were 12 main crops grown by the farmers based on the Impact Evaluation Survey data 
that are representative of the target farmers for MIP-M. The greatest area sown and thus 
most popular crop was soybean grown on about one third of the cultivated area (Table 18A). 
Cotton and wheat followed at about 20% each. Gram was grown on about 10% of the land. 
Sorghum and millet, which dominated the food crops before irrigation, were now surpassed 
by wheat and gram, both rabi crops. Horticultural crops received the most irrigation led by 
sweet orange which as a perennial received 18 rounds and onion, an annual, only 9 rounds. 
Of the food crops, groundnut and wheat received 5-6 rounds. Gram as a short duration crop 
received only 2 rounds. Soybean and cotton were mainly rainfed, but farmers at times 
supplied supplemental irrigation when the tanks had water and there was a dry spell. Black 
gram was only grown as a rainfed crop and was never irrigated.  
 
Yields were modest when averaged over seven years including the years before irrigation. Of 
the food crops, wheat yield was a respectable 2.4 t/ha. This is probably due to the fact that it 
is rarely grown as a pure rainfed crop. Other food crops are grown mainly in the kharif and 
so suffer the vagaries of the monsoon. 
 
Millet yields were particularly high given its rainfed adaptation. Sorghum, millet, and maize 
are often grown as forage crops and are irrigated during the rabi and hot seasons for this 
purpose. Black gram showed to be more drought tolerant than green gram. Prices received 
by farmers varied by location and years and the data were deflated by the wholesale price 
indices over years to obtain our figures. The pulses received the best prices among food crop 
per kg, with pigeon pea and green gram being the highest. Gross benefit shows the potential 
to make a profit if production costs can be controlled. The horticultural crops fetched the 

Table  18 A. Economic performance and irrigation requirement of the main crops grown by WUA
farmers. Crops are ranked by popularity by the total area sown over seven years, 2004-10 1 /

Crop

Survey 
area 
sown      
(%)  2/

Irri-
gations 

(no./ 
crop)

Yield 
(t/ha) 

(A)

Crop price 
at sale  
(Rs/kg)    
(B) 3/

Gross 
benefit 
(Rs/ha) 
(AxB) 3/

Crop pro-
duction 

cost 
(Rs/ha) 3/

Benefit: 
Cost ratio

Net 
benefits 

(Rs/ha) 3/
Soybean 31.8 0.1 1.47 12 17,640 7,454 1.53 10,597
Cotton 19.4 0.8 1.25 19 23,750 10,013 1.43 15,204
Wheat 19.1 5.2 2.40 9 21,600 9,357 1.41 10,941
Gram 8.8 1.9 0.89 16 14,240 6,878 1.28 8,253
Sorghum 5.9 0.5 1.14 7 7,980 5,156 0.99 3,883
Groundnut 3.9 6.1 1.59 19 30,210 11,581 1.82 17,141
Pigeonpea 3.1 0.2 0.99 22 21,780 6,881 3.33 15,868
Onion 2.5 9.0 19.0 5 95,000 25,372 3.13 58,607
Blackgram 2.1 0 0.95 16 15,200 6,789 1.48 8,990
Greengram 1.7 0.6 0.72 19 13,680 6,103 1.6 8,059
Millet 0.1 1.3 2.23 6 13,380 5,194 1.85 8,702
Sweet orange 0.1 18.3 7.58 9 68,220 19,347 2.71 49,000
1/ Data from impact evaluation survey data from a total of 8 farmers in each of 8 schemes
2/ Based on the sum of the areas of all fields planted to each crop over seven years of the survey
3/ Economic values deflated by annual wholesale price indices to 2002 INR
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highest gross benefits and even 
with high production costs 
produced the greatest net 
benefits and most favorable B:C 
ratios. The high return with sweet 
orange shows why it is preferred if 
farmers can get water year round. 
It is much less expensive than 
growing onions. Of the food crops, 
pigeon pea gave the highest 
returns and a very favorable B:C 
ratio. Any B:C ratio above 2 shows 
great efficiency in the use of 
inputs. Of the cash crops, 
groundnut was superior to 
soybean or cotton but is much less 
preferred to grow by farmers. 
Once yields increase from the 
experience of farmers with 
irrigation, groundnut 
should result in more 
favorable B:C ratios. The 
same can be said of gram. 
The top five earning non-
horticultural crops in 
declining order are 
groundnuts, pigeon pea, 
cotton, wheat, and 
soybean based on the 
impact survey data. 
 
Field sizes (average area sown) ranged from 0.3 to 1 ha with soybean, sweet orange, and 
cotton leading the crops in this measure (Table 18B). Onion was grown on relatively large 
fields averaging 0.4 ha. Smallest fields were pigeon peas which are mainly intercropped. The 
greatest amount of hired and total labor went to the onion crops averaging 154 days per ha. 
Next highest was groundnut with 69. Family labor ranged from one third to one quarter of 
the labor inputs and was highest for onion and groundnut. Least labor went to millet and 
sweet orange at < 50 days/ha. 
 
We next look at a few selected 
crops to note how irrigation has 
affected their agronomic and 
economic performance. 
Groundnut, soybean, wheat and 
cotton are featured. 
 
Groundnuts are grown in all 
three seasons with a hot season 
or summer crop becoming more 
popular. The area of the 
summer crop was double that 

Table  19 A. Economic performance and irrigation requirement ofgroundnuts grown by WUA
farmers in different seasons spanning seven years, 2004-10 1 /

Season

Survey 
area 
sown 

(ha)  2/

Irri-
gations 

(no./ 
crop)

Yield 
(t/ha)

Crop 
price at 

sale  
(Rs/kg)    
(B) 3/

Gross 
benefit 
(Rs/ha) 
(AxB) 3/

Crop pro-
duction 

cost 
(Rs/ha) 3/

Benefit: 
Cost ratio

Net 
benefits 

(Rs/ha) 3/
Kharif/rabi 10.7 2.2 1.36 20.6 28,016 10,106 2.1 15,660
Summer 19.8 8.9 1.81 17.9 32,399 12,949 1.7 18,787
Overall average 6.1 1.59 18.9 30,051 11,581 1.8 17,141
1/ Data from impact evaluation survey data from a total of 8 farmers in each of 8 schemes
2/ Sum of the areas of all fields planted to each crop over seven years of the survey
3/ Economic values deflated by annual wholesale price indices to 2002 INR

Table  18 B. Breakdown of the labor requirements in the cultivatation of the 
main crops grown by WUA farmers from 2004-10  1 /

Crop N

Avg area 
sown 
(ha/ 

field)

Hired 
labor 

(days/ 
ha)

Family 
labor 

(days/ha)

Total 
labor 

(days/ha)
% Hired 

labor
Soybean 239 1.10 42 14 56 75
Cotton 167 0.93 49 14 63 78
Wheat 202 0.76 48 18 66 73
Gram 71 0.65 43 22 65 66
Sorghum 101 0.47 45 19 64 70
Groundnut 64 0.48 69 33 101 68
Pigeonpea 87 0.29 48 21 70 69
Onion 45 0.44 154 39 193 80
Blackgram 50 0.34 43 22 65 66
Greengram 39 0.35 45 26 71 64
Millet 12 0.57 35 11 46 77
Sweet orange 6 1.00 32 16 48 67
1/ Data from impact evaluation survey data from a total of 8 farmers in 
each of 8 schemes. N = total number of fields sown by the 64 survey 
farmers over seven years

Table  19 B. Breakdown of the labor requirements in the cultivatation of 
groundnuts grown by WUA farmers in different seasons from 2004-10  1 /

Season N

Avg area 
sown 
(ha/ 

field)

Hired 
labor 

(days/ 
ha)

Family 
labor 

(days/ 
ha)

Total 
labor 

(days/ 
ha)

% Hired 
labor

Kharif/rabi 25 0.40 83 36 120 69
Summer 36 0.54 59 31 89 66
Overall average 61 0.48 69 33 101 68
1/ Data from impact evaluation survey data from a total of 8 farmers in 
each of 8 schemes. N = total number of fields sown by the 64 survey 
farmers over seven years
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of the other two seasons 
combined (Table 19A). One 
reason is higher yield 
potential with the summer 
crop yielding 33% more. It 
takes more irrigation 
however, 9 rounds versus 2 
rounds in the rabi. The net 
benefits from the summer 
crop are 20% higher but so is 
production costs thus the B:C 
ratio was more favorable for 
the kharif/rabi period. The 
price of kharif/rabi 
groundnuts is higher as it can 
be sold as seed for the summer period. 
 
Field sizes of the summer and kharif/rabi groundnuts are similar with the edge going to the 
summer crop (Table 19B). There are fewer weeds in the summer thus the labor 
requirements are less 
than in the kharif. Hired 
labor represents 70% of 
labor needs. 
 
We now examine 
groundnut culture over 
the seven-year period 
from 2004-10 in the 
eight schemes of the 
impact evaluation 
survey. In 2004 all the 
groundnuts were grown 
in the kharif season as 
no irrigation was applied and the yield was less than 1 t/ha (Table 20A). Thereafter 5-7 
irrigations were applied to the groundnut crop. The area grown to groundnuts more than 
doubled by 2006, and by 2010 the area was four-fold greater showing the increasing 
popularity of the crop. Yield steadily rose with the irrigation but fluctuated from year to year 
due to prevailing rainfall, which could be highly variable, location to location. Highest yield 
was in 2008 with over 2 t/ha, doubling the yield during the rainfed era. The price of 
groundnut fluctuated also from Rs 14 to 
21/kg, a 50% difference. Highest prices 
were noted in 2004, 2007, and 2010. The 
years with the highest yield recorded the 
highest gross returns. Along with yield, 
production costs steadily rose as well. Even 
when adjusting for inflation, highest net 
returns were associated with the years of 
highest yield. Surprisingly the highest B:C 
ratio was 2.6 in 2004 but the net returns 
were low. In the most recent three years, 

Table 20 A. Comparison of the cultivation of groundnuts as a rainfed crop in 2004
 to that with irrigation over the six year period thereafter in terms of area sown 
to economic returns, 2004-10 1 /

Year

Survey 
area 
sown 
(ha) 2/

Irri-
gations 

(no./ 
crop)

Yield 
(t/ha) (A)

Crop 
price at 

sale  
(Rs/kg)    
(B) 3/

Gross 
benefit 
(Rs/ha) 
(AxB) 3/

Crop pro-
duction 

cost 
(Rs/ha) 3/

Benefit: 
Cost 
ratio

Net 
benefits 

(Rs/ha) 3/
2004 1.8 0 0.91 21 19,110 7,445 2.6 9,439
2005 1.4 7 1.44 14 20,160 9,710 0.9 8,998
2006 4.8 5 1.47 16 23,520 7,714 2.3 15,734
2007 5.9 6 1.37 21 28,770 13,270 1.3 14,093
2008 3.3 6 2.04 18 36,720 13,806 2.0 24,337
2009 5.8 7 1.68 18 30,240 8,938 2.2 18,078
2010 7.4 7 1.80 21 37,800 14,701 1.8 21,848

1/ Data from impact evaluation survey data from a total of 8 farmers in each of 8 schemes
2/ Sum of the areas of all fields planted to each crop over seven years of the survey
3/ Economic values deflated by annual wholesale price indices to 2002 INR

Table 20 B. Change  in labor requiremenets from the period of rainfed culture 
of groundnuts in 2004 to irrigated agriculture over six years thereafter, 2004-10 1 /

Year N

Avg area 
sown 
(ha/ 

field)

Hired 
labor 

(days/ 
ha)

Family 
labor 

(days/ 
ha)

Total 
labor 

(days/ 
ha)

Increase 
in hired 

labor 
over 2004

Increase 
in family 

labor 
over 2004

% Hired 
labor

2004 4 0.45 66 21 88 75
2005 4 0.35 53 15 69 -20% -29% 77
2006 9 0.54 32 15 47 -52% -29% 68
2007 14 0.42 73 31 105 11% 48% 69
2008 8 0.41 101 47 148 53% 124% 68
2009 11 0.53 79 38 117 20% 81% 67
2010 14 0.49 69 48 112 5% 129% 62

1/ Data from impact evaluation survey data from a total of 8 farmers in 
each of 8 schemes. N = total number of fields sown by the 64 survey 
farmers over seven years

Table 21. Agronomic and economic performance of gram 
 cultivated with increasing levels of irrigation, 2004-10  1 /

No. irri-
gations N

Yield 
(t/ha)

Crop pro-
duction 

cost 
(Rs/ha)

Benefit: 
Cost ratio

Net 
benefits 
(Rs/ha)

0 10 0.68 5,126 0.77 6,222
1 15 0.91 6,116 1.12 6,307
2 20 0.93 7,455 1.22 7,695

3-4 26 0.94 7,548 1.62 10,587
1/ Data from impact evaluation survey data from a total of 8 
farmers in each of 8 schemes.  Economic values deflated by 
annual wholesale price indices to 2002 INR. N = number of 
fields
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the B:C ratio has fluctuated around 2 which is encouraging.  
 
Continuing with the same dataset we look at the labor input over the seven-year period 
(Table 20B). We first note that field size has not changed over the period. Total labor input 
varied with year and was the lowest in 2006 with 47 work days required per ha but rose to a 
peak in 2008 at 148 work days, a three-fold increase. Much labor is required to sow, weed, 
and harvest. The work is mainly done by women who fetch lower wages than men, and 
according to farmers, women work harder despite the lower wages. The lack of available 
labor locally has meant that families have had to shoulder more of the load in recent years 
as we see the percentage of hired labor has steadily decreased. Some farmers, desperate for 
laborers, even hire trucks to drive them to fetch laborers from rainfed areas. As labor is 
being attracted to urban areas, farmers will have to use herbicides and mechanize more 
than they are now doing. 
 
Gram is an attractive crop as it is a low management crop and relatively drought tolerant. 
Thus it can grow well with few irrigation rounds. Farmers in the survey pool grew gram 
rainfed and up to four irrigation rounds (Table 21). The data were organized to look at the 
agronomic and economic benefits from increasing irrigation. Most farmers irrigated at 2-4 
rounds but yield did not increase 
above that from a single 
irrigation, which hovered around 
1 t/ha. Without irrigation yield 
was 30% less. Cost of production 
rose with the rate of irrigation. 
Interestingly net benefits 
increased from 1 to 4 irrigations 
but yield did not. How net 
benefits could have increased 
even in the face of rising 
production costs can be probably 
attributed to different crop 
prices. We noted that many 
farmers do not use Rhizobium and do not apply P basally as recommended thus yields were 
low despite the training farmers received. 
 
The popularity of wheat increased from a low 6 ha grown in 2004 to 38 ha in 2007 and 
declined thereafter (Table 22A). Wheat takes from 4.5 to 5.5 irrigation rounds per crop 
which farmers have provided each year. Yields have increased 50% over the years from a low 
in 2005 of 1.9 t/ha to a high in 2010 of 2.8 t/ha. But despite worldwide increases in wheat 
prices they continue to be low in India with the lowest last year at Rs 7/kg. Reducing 
production costs over the years has resulted in higher net benefits, but the low price last 
year meant low net benefits and a low B:C ratio. In 2009, however, a favorable 2.2 B:C ratio 
was recorded but in other years the ratio was only 1.5 or lower.  
 
Fields sown to wheat vary from 0.5 to 0.9 ha and there is a trend for slightly larger fields in 
recent years (Table 22B). Farmers are steadily hiring more labor in recent years which now is 
75% of total labor needs while family labor has flattened out over the same period. Wheat 
lends itself to mechanization and herbicide usage more than most crops which adoption can 
bring costs down, but farmers need to find means to increase yields through more timely 
application of inputs and efficient sowing densities. If the government increased the price of 
wheat farmers would apply more inputs to achieve a higher yield potential.  

Table  22 A. Economic performance and irrigation applied to wheat grown by WUA farmers
annually over seven years, 2004-10. 1 /

Year

Survey 
area 
sown 

(ha)  2/

Irri-
gations 

(no./ 
crop)

Yield 
(t/ha) (A)

Crop 
price at 

sale  
(Rs/kg)    
(B) 3/

Gross 
benefit 
(Rs/ha) 
(AxB) 3/

Crop pro-
duction 

cost 
(Rs/ha) 3/

Benefit: 
Cost ratio

Net 
benefits 

(Rs/ha) 3/
2004 6.2 5.0 2.12 8.5 17,963 11,174 0.7 6,793
2005 11.1 4.5 1.94 9.0 17,481 9,505 1.2 8,229
2006 25.3 4.6 2.21 8.4 18,627 9,196 1.4 9,199
2007 38.0 5.5 2.47 9.1 22,495 9,350 1.5 12,910
2008 18.4 5.3 2.27 9.2 20,990 9,760 1.2 11,071
2009 27.4 5.8 2.63 8.7 22,861 8,028 2.2 14,551
2010 27.4 5.5 2.76 7.1 19,643 9,902 1.1 9,914

1/ Data from impact evaluation survey data from a total of 8 farmers in each of 8 schemes
2/ Sum of the areas of all fields planted to each crop over seven years of the survey
3/ Economic values deflated by annual wholesale price indices to 2002 INR
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Cotton is often intercropped with 
pigeon pea, sorghum, or pulses. As a 
wet season crop it can be irrigated 
during periods of lapse in rainfall and 
the survey data show that yields 
respond accordingly as a result. 
Intercrop yields are about half of 
monocrop as a rainfed crop (0.5 
versus 1 t/ha) (Table 23). In some 
areas farmers irrigate up to five times 
and the results show increasing yields, 
production costs, and net benefits as 
a result. Farmers apply more labor 
inputs to crops that are irrigated more. Yield rose from 0.5 t/ha as an intercrop to 2 t/ha 
with 3-5 irrigations. Cost 
of crop production more 
than doubled in the 
process but net benefits 
rose 12 times from Rs 
2,500 as an intercrop to 
Rs30,000 under higher 
levels of irrigation. To get 
these higher yields and net 
benefits farmers are 
adopting longer maturing 
cotton varieties and 
irrigating them in the rabi and even summer season so that the crop keeps yielding. Farmers 
apply a top dressing of urea in the rabi season to spark more boll development. This system 
is ideal in areas where farmers have irrigation into the summer. Crops could be seen growing 
into May, 2011 under this system. 
 
Having such a rich dataset where many variables of crop production were collected has 
allowed regressions to be undertaken to note relationships that can explain yield increases 
or high net returns as well as other phenomena. This type of analysis is only suggestive of 
relationships as there is not cause and effect but just associations. Many of these 
relationships seem obvious while others give rise to new hypotheses which can be tested in 
other ways such as more in-depth farmer interviews based on questionnaires. Just to review, 
X is the independent variable while Y is the dependent variable for example in the equation 
Y = 32 + 1.7 X. the linear line crosses the Y axis at 32 and the slope is a positive 1.7. ‘r’ is the 
regression coefficient with 1.0 being complete agreement with the linear model. The higher 
the r value the greater is the agreement to a linear relationship. P is the probability level and 
F is Fisher’s statistic that measures variance. Many more combinations of variables were 
tested, but only those that achieved the minimum level of probability (in the case of 
soybean 90% level) are listed. 
 
Soybean generated a large dataset and has the most significant relationships. All the 
relationships were tested only for linear regression models based on the scatter plots 
generated by the SAS software. Slopes were either positive or negative in significant 
relationships.  

Table  22 B. Breakdown of the labor requirements in the cultivatation of 
the wheat grown annually by WUA farmers from 2004-10  1 /

Year N

Avg area 
sown 
(ha/ 

field)

Hired 
labor 

(days/ 
ha)

Family 
labor 

(days/ha)

Total 
labor 

(days/ha)
% Hired 

labor
2004 8 0.69 43 23 66 66
2005 22 0.50 47 19 66 66
2006 39 0.65 46 14 60 76
2007 44 0.86 40 15 55 72
2008 23 0.80 47 19 65 71
2009 30 0.91 62 21 82 75
2010 36 0.76 53 23 75 71

1/ Data from impact evaluation survey data from a total of 8 farmers in 
each of 8 schemes. N = total number of fields sown by the 64 survey 
farmers over seven years

Table 23. Agronomic and economic performance of cotton cultivated with increasing levels
of irrigation in intercrop and monocrop systems, 2004-10  1 /

Cropping 
system

No. irri-
gations

Yield 
(t/ha)

Hired 
labor 

(days/ ha)

Family 
labor 

(days/ha)

Total 
labor 

(days/ha)

Crop pro-
duction 

cost 
(Rs/ha)

Benefit: 
Cost ratio

Net 
benefits 
(Rs/ha)

Intercrop 0 0.51 35 9 44 6,332 0.46 2,423
Monocrop 0 0.94 43 15 57 9,706 1.40 8,854
Monocrop 1 1.83 48 15 63 11,192 1.98 21,080
Monocrop 2 1.83 66 14 80 15,793 1.76 25,782
Monocrop 3-5 2.09 64 14 78 16,094 1.56 30,062
1/ Data from impact evaluation survey data from a total of 8 farmers in each of 8 schemes. 
 Economic values deflated by annual wholesale price indices to 2002 INR. N = number of fields
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First noted is the significant 
relationship of years to yield which 
means that yields progressively 
increased over time suggesting that 
farmers utilized gained experience 
each year (Table 24). The positive 
relationship between number of 
irrigations and yield is less than 
expected (low r value) which may be 
due to periods of drought affecting 
the crop. Yields are higher in smaller 
farms (field size). This is common as 
small-scale farmers apply greater 
management (eg. more timely 
weeding) to their smaller holdings 
while larger farmers do not. Larger 
farmers get more production due to 
more land. A higher crop price leads 
farmers to manage their field better 
so yields increase. More labor, 
utilized either as hired or family, 
resulted in higher yields. Higher crop 
production inputs led to higher 
yields as well, as we move down the 
list of variables to net benefits in the 
Y column. Not only do farmers 
realize higher yields with each 
passing year, they also reap higher net benefits. Similarly to yield, higher net benefits 
accrued when the selling price of the crop was higher and when more labor inputs were 
utilized.  
 
Higher crop selling price led to a higher B:C 
ratio. Larger field sizes are indicative of 
larger farmers who have more resources so 
they were able to undertake more 
irrigation rounds. Perhaps they were able 
to purchase their own pumps etc. Field size 
was negatively correlated to labor inputs 
meaning that small-scale farmers utilized 
more labor (both family and hired) in their 
smaller holdings. A higher yield was 
associated with a higher B:C ratio which is 
self-evident.  Higher crop prices also led to 
more irrigation rounds and more labor 
utilized. An interesting relationship is that 
higher prices were obtained by larger-scale 
farmers. Maybe their higher volume of sale 
captured higher prices. Also higher prices 
led farmers to apply higher input levels 
(higher production cost). Also higher 
production costs per ha occurred with 

Table 24. Matrix of linear regression correlations among the main crop
 production parameters of soybean utilizing the data from the impact 
evaluation survey, 2004-10 1/

X Y  Slope r P F
Year Yield + 0.217 0.0023 9.56
No. irrigations Yield + 0.172 0.02 5.82
Field size Yield - 0.219 0.002 9.76
Crop price Yield + 0.203 0.004 8.35
Total Labor Yield + 0.431 <0.0001 44.28
Hired Labor Yield + 0.405 <0.0001 37.98
Family Labor Yield + 0.390 <0.0001 34.07
Production cost Yield + 0.520 <0.0001 71.71
Year Net benefits + 0.252 0.0003 13.43
Crop price Net benefits + 0.518 <0.0001 72.55
Total Labor Net benefits + 0.270 0.0001 15.62
Hired Labor Net benefits + 0.265 0.0001 15.00
Family Labor Net benefits + 0.255 0.0003 13.51
Crop price B:C + 0.369 <0.0001 31.26
Field size No. irrigations + 0.185 0.01 6.84
Field size Total Labor - 0.493 <0.0001 62.45
Field size Hired Labor - 0.422 <0.0001 43.01
Field size Family Labor - 0.494 <0.0001 63.82
Yield B:C + 0.304 0.01 6.30
Crop price No. irrigations + 0.152 0.03 4.67
Crop price Total Labor + 0.283 0.09 3.63
Crop price Field size + 0.188 0.008 7.27
Crop price Production cost + 0.125 0.07 3.13
Production cost Field size - 0.285 <0.0001 17.48
Hired Labor Family Labor + 0.586 <0.0001 102.13
1/ All data are per ha and were derived from the sample of 64 farmers who 
grew wheat in 239 fields. Analysis was carried out by a SAS software package.
Significance was set at the 90% level of probability (P < 0.10). The higher the 
F statistic, the greater the signficance in the model

Table 25. Matrix of linear regression correlations among the main crop
 production parameters of wheat utilizing the data from the impact 
evaluation survey, 2004-10 1/

X Y slope r P F
No. irrigations Yield + 0.394 < 0.0001 36.40
Total Labor Yield + 0.285 < 0.0001 17.36
Hired Labor Yield + 0.247 0.0004 12.88
Family Labor Yield + 0.289 < 0.0001 18.08
Production cost Yield + 0.496 < 0.0001 64.65
No. irrigations Net benefits + 0.284 < 0.0001 17.33
Crop price Net benefits + 0.174 0.01 6.17
Total Labor Net benefits + 0.147 0.04 4.40
Hired Labor Net benefits + 0.160 0.02 5.21
Yield B:C + 0.340 < 0.0001 25.82
Crop price B:C + 0.148 0.04 4.44
Field size B:C + 0.138 0.05 3.86

Field size Total Labor - 0.523 < 0.0001 74.57

Field size Hired Labor - 0.495 < 0.0001 64.30

Field size Family Labor - 0.456 < 0.0001 52.08
Crop price Production cost + 0.181 0.01 6.73
Crop price Total Labor + 0.226 0.001 10.70
Crop price Family Labor + 0.170 0.02 5.90
Crop price Hired Lab + 0.229 0.001 10.92
Hired Labor Family Labor + 0.664 < 0.0001 155.85
1/ All data are per ha and were derived from the sample of 64 farmers who 
grew wheat in 202 fields. Analysis was carried out by a SAS software package.
Significance was set at the 95% level of probability (P < 0.05). The higher the 
F statistic, the greater the signficance in the model



 59 

small-scale farmers (farm size). Finally 
the highest correlation showed a 
strong linkage of hired to family labor. 
Thus the more farmers hired labor the 
more they and their family members 
worked as well. 
 
The data on wheat comes from 202 
fields grown between 2004 and 2010. 
The five variables that led to higher 
yields were increasing numbers of 
irrigation, higher levels of both hired 
and family labor, and higher input 
levels (production costs) (Table 25). 
More irrigations also led to higher net 
benefits as did higher prices for the 
wheat. Greater levels of hired labor, 
but not family labor, led to greater net 
benefits (returns). Both higher yields and better crop prices let to better B:C ratios, but also 
higher B:C ratios occurred with larger farmers. Smaller-scale farmers, however, applied more 
labor inputs, hired and family (negative slopes). Higher crop prices also led to greater total 
labor (both hired and family) being utilized and more use of inputs (higher production costs). 
And again the greatest correlation was more family labor being utilized when more laborers 
are hired.  
 
It will be noticed that the smaller the data set the fewer are the correlations. Here we had 
data from only 167 fields and the correlations that were significant were the same as those 
reached in soybean and wheat. Farmers gain more experience each year in growing cotton 
with irrigation and as a result yields are higher (Table 26). More irrigation given by the 
farmer, the higher are the yields. Higher inputs of labor translate into higher yields. Also the 
more inputs of all types (production costs) that are utilized the higher the yields. Only 
increasing irrigation frequency, however, was related to high yields. Smaller farmers applied 
higher levels of both hired and family labor to their small holdings. Higher crop prices 
allowed farmers to hire more laborers and in turn utilize family labor. Finally as in the other 
two commodities, family labor usage was highly correlated with having more hired labor. 
 
The final set of 
correlations 
comes, not per 
crop, but per 
scheme where the 
only dependent 
variable is the 
crop neutral net 
returns. Irrigations 
were compiled 
per farmer for 
each crop year per scheme. There ended up being 52 such year x scheme combinations 
(Table 27). Each scheme resulted into as many combinations as years of data beginning with 
2004. The first statistic was the mean number of irrigations given per farmer averaged per 
scheme each year. This proved to result in the highest correlation with net benefits of the 

Table 26. Matrix of linear regression correlations among the main crop
 production parameters of cotton utilizing the data from the impact 
evaluation survey, 2004-10 1/

X Y slope r F P
Year Yield + 0.204 0.008 7.17
No. irrigations Yield + 0.554 < 0.0001 72.96
Crop price Yield + 0.214 0.006 7.90
Total Labor Yield + 0.512 < 0.0001 58.51
Hired Labor Yield + 0.524 < 0.0001 62.43
Family Labor Yield + 0.182 0.02 5.61
Production cost Yield + 0.746 < 0.0001 206.97
No. irrigations Net benefits + 0.415 < 0.0001 34.30
Field size Total Labor - 0.423 < 0.0001 35.88
Field size Hired Labor - 0.309 < 0.0001 17.47
Field size Family Labor - 0.482 < 0.0001 49.81
Crop price Total Labor + 0.230 0.003 9.21
Crop price Hired Labor + 0.168 0.03 4.78
Crop price Family Labor + 0.255 0.0009 11.38
Hired Labor Family Labor + 0.271 0.0004 12.96
1/ All data are per ha and were derived from the sample of 64 farmers who 
grew wheat in 167 fields. Analysis was carried out by a SAS software package.
Significance was set at the 90% level of probability (P < 0.05). The higher the 
F statistic, the greater the signficance in the model

Table 27. Matrix of linear regression correlations relating net returns of all crops to different 
components of irrigation from  evaluation survey summarized yearly per scheme, 2004-10 1 /

X Y slope r P F df
No. Irrigations/farmer/year Net benefits + 0.857 < 0.0001 138.22 51
No. Crops grown/farmer/year Net benefits + 0.666 < 0.0001 38.90 51
% Farmers with irrigation/year Net benefits + 0.523 < 0.0001 18.79 51
% Crops irrigated/year Net benefits + 0.495 0.0002 16.19 51
1/ All data are per ha and were derived from 52 combinations of the average per scheme per crop 
 year for eight schemes. Analysis was carried out by a SAS software package. All data are means per
 scheme. Significance was set at the 90% level of probability (P < 0.05). The higher the 
F statistic, the greater the signficance in the model
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four that were averaged over all crops. The second most correlated variable was the number 
of crops grown per year averaged by farmer. Having irrigation allows farmers to grow more 
different crops per year compared to rainfed. This relationship was also strong. The third 
variable was the percentage of farmers having irrigated at least one crop per year and thus 
this yes or no variable was tallied for each of the eight farmers surveyed per scheme each 
year. The fourth variable investigated was the percentage of crops that each farmer irrigated 
each year. Thus the more crops the farmer irrigated the higher were his net returns. 

4.1.1 Outcome: Better diet from more diverse crops 
Before irrigation J. Jahagir farmers had to go to Washim to purchase vegetables. In Warwanti 
farmers told us their diet before was sorghum, wheat, and millet with some vegetables and 
no fruit. Growing a greater array of crops including vegetables and fruits, and harvesting in 
more seasons, has meant improved 
nutrition for families year round. 
Data from the Impact Evaluation 
Survey from four of the eight 
schemes in the sample documents 
that sites differ in the number of 
crops grown as well as yield and 
popularity of specific crops (Table 
28). For example cotton was the 
most popular crop in Bolegaon and 
Walki, while in Bibkhed it was 
soybean and in Varve it was 
common bean. Farmers in Varve 
grow the widest diversity of crops 
(14) with Walki least (8) among the 
eight schemes in the sample. In 
Warwanti for example farmers listed 
a wide array of crops they now grow 
in three seasons: vegetables 
(fenugreek, cluster bean, tomato, 
brinjal, okra, cucumber, spinach, 
ridge gourd, bottle gourd, cabbage, 
cauliflower, onion, garlic, bitter 
gourd, coriander) and fruits (mango, 
chico, lime, pomegranate). A Walki farmer agreed that his family is now eating more 
diversified foods, again mostly more vegetables and fruit. Farmers in Bibkhed told us they 
now eat more nutritious and diverse food that includes vegetables and fruits. As many are 
non-veg they now eat meat five days a week and the fruit peddler, who comes with a basket 
full of fruit, leaves the village with it empty. In Wanewadi farmers grow many horticultural 
crops: tomato, ginger, onion, chilli, okra, ridge gourd, brinjal, cluster bean, drumstick as well 
as mango, pomegranate, and amlah. In the Gugwad scheme farmers grow maize, sorghum, 
wheat, gram, groundnut, grapes, chilli, gherkin cucumber, turmeric, pomegranate as well as 
common household vegetables. In Varve where the farmers have had longest experience 
growing vegetables grow green beans and pea pods for the fresh market and fetch a higher 

Table 28. Comparative diversity of crops grown and yields among four schemes, 2004-10 1 /

Crop 2/
Yield 
(t/ha)

Planting 
fre-

quency 
3/

Yield 
(t/ha)

Planting 
fre-

quency 
3/

Yield 
(t/ha)

Planting 
fre-

quency 
3/

Yield 
(t/ha)

Planting 
fre-

quency 
3/

Green beans 2.46 16.0%
Black gram 0.90 10.5% 1.10 4.2% 0.95 1.5%

Brinjal 20.77 9.8%
Chilli 4.58 4% 9.75 0.5%

Cotton 2.51 32% 0.84 1.9% 0.75 28.4%
Flowers 0.94 1.1%

Gram 1.22 7% 0.59 4.9% 0.78 2.1% 0.73 2.1%
Green gram 0.76 7.4% 0.96 2.1%
Groundnut 1.88 1.9% 1.92 9.8%

Guava 4.00 1.5%
Maize K 5.78 11% 1.13 0.6%
Mango 1.65 1.5%

Millet S 2.69 9%
Onion 21.42 4% 19.22 12.4%

Pea pods 1.41 9.3%
Potato 5.63 1.0%

Rice 2.56 13.9%
Sorghum K 2.50 1% 1.23 8.6% 1.43 16.8%
Sorghum R 1.15 6.2% 0.54 7.2%

Soybean 1.67 1% 1.79 28.4% 1.26 17.9%
Sugarcane 74.75 7%

Tur 1.35 4% 1.26 4.3% 0.75 27.4%
Wheat 2.81 21% 1.99 25.3% 1.89 11.9%

No. crops 
grown 11 11 8 14

1/ Data are from the Impact Evaluation Survey 2004-09. 
2/  K = kharif, R = rabi, S = summer  seasons
3/ Planting frequency is the number of times grown compared to all crops grown over the 
indicated span of  each scheme

Bolegaon 2006-10 Bibkhed 2004-10 Walki 2005-10 Varve 2004-10
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price than if the grains were harvested. They also grow tomato, groundnut, cowpea, and 
rice. Before sorghum was the main crop. New crops are brinjal and potato. Dhotra farmers 
have the same diet as before, so not change yet there. In Maregaon as a result of their 
increased production they now eat a better diet with more meals having meat and more 
vegetables. The situation of food security has greatly increased. They now store food in the 
home up to one month, whereas before the maximum was one week. In P. Hatgaon the 
farmers enjoy eating more fish which they purchase at a discount rate from the contracted 
fishermen from their tank. After irrigation Shahapur farmers now eat more vegetables meat 
and fish. They still eat three meals a day and store food from one week to a month. Sorghum 
has been changed to wheat with irrigation. 

4.1.2 Outcome: Greater food security 
In all schemes we visited where irrigation water was commonly available from the Project 
tank, the farmers told us that they no longer worry about producing enough food to support 
their families anymore. In all eleven schemes where the question was asked farmers were 
proud to tell us that they now longer worry about where food will come from and have 
greater food security for the first time. Now they have many vegetables and fruits. In 
Bolegaon farmers they grow sorghum and maize in two seasons and sow wheat in the rabi, 
as with irrigation food crop production was dramatically increased so they have food 
security. Farmers in A. Jawale grow food crops such as tur, millet, sorghum, wheat, and gram 
and have food security now. There have been crop failures in 2006 and the famine of 1972 
so they are aware of the potential problem. They now purchase more and better quality 
food and in bulk. Before irrigation they had no food in storage, whereas now they stock a 
month’s supply. Janephal farmers also buy in bulk for a month’s worth of food. In Dhotra 
farmers now they eat three meals a day instead of two. They now have no worry about 
having enough food. They now can store food for 1 week to 1 year depending on the person. 
In P. Hatgaon food is stored now from a week to one year in the home. In J. Jahagir farmers 
now purchase food in bulk saving money on staples such as cooking oil and sugar and have 
food on hand for several weeks. In Bibkhed, the farmers told us they also now buy their food 
staples in bulk to store up to a month. Before they bought cooking oil in 50-100 g sizes and 
now in kg sizes which saves them money. 

4.2 Production of cash crops 

4.2.1 Outcome: Finding the highest paying markets 
We came across many examples of farmers finding lucrative markets for cash crops even 
seeking them in different states where prices are highest. A number have become innovative 
in seeking transportation to haul their produce to such places. Charges are often per trip or 
per weight or number of bags. Farmers first lease trucks and once they have saved some 
money can purchase them, often forming small groups to do so. In two schemes farmers are 
selling produce door to door to well-off clients such as live in government housing colonies. 
Farmers say it is more labor intensive but more profitable. In J. Jahagir 3-4 farmers are 
selling vegetables (tomato, chilli, brinjal, drumstick, coriander) door to door in the village 
with his young son to some 15-20 regular customers. He sells daily and year round. He made 
Rs20,000 just on coriander from ¼ acre.  
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Walki farmers grow vegetables in the kharif (okra, eggplant, tomato, chilli) and can afford to 
rent a Tempo truck to take produce to Ner to fetch higher prices than in the village. J. Jahagir 
farmers are increasing their area for green gram, tur, and black gram at the expense of 
soybean and cotton. This is because they have found a private buyer for green gram 
(Rs6,000/quintal), tur (Rs5,000), and black gram (Rs4,500) that pays higher prices based on a  
higher volume offered. They can achieve these higher prices from transporting to the buyer. 
They then learned of a high paying market in Hyderabad for onions from the neighboring 
village, some of whose members attended PADP training even though they are not in the 
WUA. One invited progressive farmer explained marketing opportunities to the WUA 
members in a farmers’ field day where he related the benefit of finding the right market for 
onions which fetches around Rs 1 lakh per ton. Marketing turmeric, ginger, and papaya can 
also be lucrative. If farmers group together they can attract buyers do to the higher volume. 
Some Warwanti farmers have become agents who sell their onions to a buyer in Hyderabad 
who has a stall in the Agricultural Produce Marketing Commission. In Wanewadi farmers 
market their produce in Latur, Bashi, Solapur and Osmanabad based on phone calls to find 
the highest price. They sell year-round, but not in their village market.  
 
In Gugwad the farmers have developed a number of markets for their cash crops. Farmers 
sell to an agent who has a Tempo and brings laborers to cut the grapes, even cleaning and 
packing them either for raisins or fresh market. Farmers also market in AP state. In Varve 
marketing of produce is done mostly in Pune but also in Mumbai and Bilgao in Karnataka for 
onion. A middleman takes the produce every day from Varve to Pune market and comes 
back in the afternoon to pay farmers in cash. Farmers in Bolegaon check the price of onions 
in 4-5 markets by cellphone and last year sold it in Gangpur. Those who sold it during the 
national onion shortage made a killing as the price is normally Rs500/q but rose five times to 
Rs2,500/q. In A. Jawale farmers sell their citrus to traders who come to their farms. It is 
cheaper as farmers do not have to shoulder transportation expense. They once tried to 
market oranges in Nagpur but it is too far away and there was no assurance of the selling 
price. In Shahapur the farmers all grow vegetables for sale in the local market. Some are 
marketing muskmelon and watermelon in Akola and Jalgao. Farmers form groups of 2-10 
individuals to grow vegetables for a larger market.  
 
In Gorja they earn most income from cotton and a variety of vegetables (cauliflower, okra, 
fenugreek, spinach, brinjal, and marigold). Some 20 farmers sell to three nearby markets 
with the largest in Chandranpur. In P. Hatgaon farmers grow cotton, wheat, gram, 
groundnut and vegetables with irrigation. All vegetables are consumed at home with none 
going to a market. In Shahapur the farmers all grow vegetables for sale in the local market. 
Some are marketing muskmelon and watermelon in Akola and Jalgao. Farmers form groups 
of 2-10 individuals to grow vegetables for a larger market. They rent a Tempo truck or 
traders come to the village to purchase. Farmers now want to grow turmeric and consulted 
the internet for markets. One farmer also grew ginger and papaya. 
 
In a number of schemes the farmers grow by contract to a business which pays well. A 
company Food Process Ltd. has contracted with a number of growers with assured irrigation 
to grow gherkin cucumbers for making pickles. The cucumbers are trucked to Bangalore 
where the pickling plant is. Farmers have a three year contract. The first year they get 
Rs15,000 and the company will provide agronomists and laborers to show the farmers how 
to grow the cucumbers by drip system. In the following two years the farmers will earn more 
when they grow them themselves. We saw the young cucumbers in the field where trellises 
have been constructed and drip lines installed. In Talkhed 6-7 farmers have a contract to 
grow for a seed company, and grow even jute seed. 
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There are large differences between the schemes in the abilities of the farmers to grow and 
market cash crops. For example in Dhotra and P. Hatgaon only a few farmers plant 
vegetables. All vegetables are consumed at home with none going to a market. They say 
marketing is a problem as the prices of sale are too low. This is because they are seeking 
only a local market and have a low volume to sell. Quality may also be an issue. Perhaps the 
farmers are not trained on how to grow quality vegetables or they lack leadership and vision. 
Some schemes are near lucrative markets whereas others are not. The rule of thumb for 
planting cash crops is if the prices are high this year they will plant those crops the next year. 

4.2.2 Outcome: Higher income 
Farmers that were interviewed have stated that their income rose 2-3 times as a result of 
receiving irrigation. This is easy to see as now farmers can grow crops in 2-3 seasons instead 
of one under rainfed conditions. Farmers did attempt to grow a rabi crop where the only 
water source was rainfall and mostly failed. Others had wells where they could get water but 
usually the duration was limited. The tanks from the irrigation systems often caused the 
local water tables to rise significantly and so with wells many could now irrigate 2-3 crops in 
addition to the kharif crop. In addition with the added production farmers could turn to 
more cash crops such as vegetables. 
 

Some testimonials from farmers are given to support this claim. Farmers in Warwanti stated 
that their incomes rose three-fold as a result of irrigation and growing cash crops especially 
during in the summer season when they can earn Rs 1 lakh/acre. In Gugwad farmers told us 
their income has increased two to three-fold for those farmers with expanded land but only 
30-40% for those with the same land base. Wealth in Bolegaon has dramatically increased as 
the farmers’ three main crops all fetched record prices now (onion, cotton, sugarcane). A. 
Jawale farmers’ income has doubled since the Project and these farmers were already 
growing citrus and cotton. This is because farmers have mostly shifted to drip irrigation 
which allows twice an area to be planted to oranges which earns the most income. Incomes 
increased two or more times in Janephal from irrigation where the most profitable crops are 
onion and turmeric. In Talkhed farmers’ income has more than doubled from irrigation with 
cotton as the most profitable. After irrigation their income doubled in Gorja. In Marejaon 
before irrigation farmers earned Rs10,000/acre and with irrigation it rose to Rs30,000/acre. 
In P. Hatgaon income increased from Rs 2-3,000/acre during rainfed agriculture to 
Rs35,000/acre under irrigation. Income has doubled for Shahapur farmers who told us it 
rose from Rs24,000 rainfed to Rs48,000 irrigated. 
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We compared 
the Impact 
Evaluation 
Survey data on 
farmer’s net 
benefits from 
2004-10 and 
focus on the last 
three years 
(Table 29). Data 
were adjusted 
for inflation to 
the base year of 
2002 when the first DPRs set 
baseline data (Table 30). In 
2008 the mean increase in 
farmers’ income over the 
expected was 94% and rose to 
411% in 2009 and to 837% in 
2010. Expected income per ha 
was Rs12,637 or a 184% 
increase. Rainfall over the past 
three years explained most of 
the variability in income and was most in 2010 and least in 2008 (Table 31). The low rainfall 
in 2008 is mostly responsible for the low economic returns observed. The expected increase 
in income was 49% less than planned. In Walki, Khandala, and P. Hatgaon 2008 was a 
drought year where the tanks were less than half full so rabi cropping was limited. Therefore 
farmers are 
correct in stating 
that their 
incomes have 
increased many-
fold and farmers 
do not deflate 
the value of the 
INR. In 2009 
inflation was 
38% and 37% in 
2010. In 2009 
net benefits rose 
with the 
increased rainfall and averaged a 411% increase over expectations. 
 
Despite the high inflation 2010 was the best year in terms of rainfall and net benefits for the 
Impact Evaluation Survey farmers. The Project goal of roughly to double income was 
exceeded as income rose 837% (over an 8-fold increase) compared to 2004 levels. 
 
Net benefits or income can be increased by the farmer from increases in crop management 
to increase yield or lower the cost of production. A review of the cost of production for five 
major crops shows that the greatest amount (37%) goes for labor for planting and weeding 
(Table 32). Next is labor for harvesting and threshing or seed both 18%. It is interesting that 

Table 29. Change in net returns per ha per scheme before (2004) and after the project over the last three years, 2008-10 1 /

Scheme Type

Area of 
ICA 

(ha) 2/

Income 
2004 (Rs/ha 

ICA) A

Expected 
income by 

project design 
(Rs/ha) B

Expected % 
increase    

(B-A)

Income 
in 2010 

(Rs/ha) C
Increase 

2010 (C-A)
Increase 
2008 2/

Increase 
2009 2/

P. Hatgaon MI Tank 171 2,774 9,252 334% 46,335 1671% 99% 534%
Kasari Storage Tank 240 3,684 10,256 278% 46,495 1262% 205% 694%
Bibkhed Storage Tank 202 3,684 10,082 274% 27,305 741% 122% 587%
Bolegaon K.T.Weir 159 6,339 8,068 127% 118,811 1874% 156% 426%
Varve MI Tank 133 9,322 12,377 133% 137,250 1472% 176% 596%
Khandala MI Tank 115 9,431 18,122 192% 24,878 264% 28% 49%
Walki MI Tank 130 9,431 18,122 192% 27,953 296% -37% 89%
J. Jahagir Storage Tank 145 10,364 14,821 143% 31,787 307% 2% 314%

Mean 162 6,879 12,637 184% 57,602 837% 94% 411%
1/ Income per ICA in each scheme. INR deflated to 2002 
2/ Area planted in the kharif season

Table 30.  Annual rate of inflation in India, 2002-10, and its deflation correction 
based on the wholesale  price index, 2002-2010 1 /

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010
% Inflation 
by year 0 4.5 4.7 4.1 5.0 4.9 7.6 38.1 37.2
Deflation 
factor 0.957 0.916 0.883 0.845 0.812 0.765 0.592 0.579
1/ Base year is 2002 INR

Table 31. Annual rainfall for the eight schemes in the Impact Evaluation Survey, 2004-2010 1 /

Schemes 2004 2005 2006 2007 2008 2009 2010 Average
P. Hatgaon 674 1,172 1,233 866 684 467 856 998

Varve 1,284 1,711 1,632 1,429 998 1,052 796 967
J, Jahagir 835 1,125 1,197 852 721 663 996 962

Khandala, 
Walki 334 587 994 697 568 424 802 804

Bibkhed, 
Kasari 543 761 995 747 650 700 973 770

Bolegaon 618 497 897 613 625 506 724 625
Average 715 976 1,158 867 708 635 858 854

1/ Data from Dept. of Agriculture, Government of Maharashtra website

Annual total rainfall (mm/year)
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seed cost is more 
than fertilizer cost. 
That shows how 
much fertilizers are 
subsidized in India. 
Least costly are 
land preparation 
(11%) and fertilizer 
(15%). The costs 
were highly similar across the five crops. 
 
In Varve one farmer complained, however, as it seemed to him that he was not making 
enough money from farming. For example he received Rs10/kg of tomatoes which are then 
sold for Rs20/ha to customers. This seems to be a reasonable mark-up considering the cost 
of transport etc. The farmer complained that the cost of fertilizer was high, but it is heavily 
subsidized by the government. We asked the farmers if they ever calculated their profit and 
no one had so they are in the dark about their farm finances. Such an exercise should be part 
of the PADP training program. 

4.2.3 Outcome: Farmers increase irrigation capacity 
Realizing the importance of irrigation as the basis for their rising income and entry into the 
middle class, farmers are motivated to increase irrigation capacity so they can irrigate even 
more land. As a backup to the tank in case of low rainfall more farmers are turning to 
establishing more bore holes so that they can irrigate when they want. They have realized in 
many locations that the aquifer below their farm rises as the tank fills, further increasing 
their ability to irrigate more frequently and in a larger area. They are expanding the ICAs in 
all schemes and many have significantly increased over the design. They are also saving 
water by moving from furrow irrigation to sprinkler sets and sprinkler sets to drip. Each 
stage in the progressive evolution means great water savings which translates into more 
farm land irrigated.  
 
In Bibkhed for example farmers added 60 acres and have to purchase an additional 
transformer. One farmer in Walki had a well in which the ground water level rose due to 
percolation from the tank into the ground so he could irrigate more. He was able to get a 
loan to dig a new well, purchase a pump and sprinkler set and 3,000 feet of PVC pipe to take 
the water to his field. He uses the sprinkler on green gram, vegetables and young cotton. 
Sprinklers distribute irrigation water more evenly to avoid under- or over-watering and thus 
save water. Digging more wells taps ground water which often increases by percolation 
when the tank fills. Another farmer in Walki who we interviewed also purchased a sprinkler 
set two years back. A third farmer was able to get grant-in-aid from a government scheme to 
put in a second well and he also purchased a sprinkler set and electric pump. He was now 
eligible for the government aid due to the irrigation tank. In J. Jahagir every farmer has at 
least one sprinkler set and some have 2-3. Three new wells have been dug, plus nine new 
bore wells in the village. Only four bore wells hit water. It costs Rs75-80,000 if the drillers hit 
water and only Rs30,000 if not. But, with the increased rain some of the dry bore wells now 
have water. In Bibkhed, there are three more bore wells dug, and six farmers have sprinkler 
sets and even one has a drip system for his fruit trees. 
 
Warwanti farmers, however, do not save money, but invest it in their farms by expanding 
and upgrading their irrigation capacity. They have purchased three sprinkler sets in the 
scheme and added 8-10 new pumps but no one has drip irrigation. Before there were bore 
wells drilled that turned up empty, but now there is water in them due to the tank. In the 

Table 32. Cost of production for five crops apportioned by input type, 2005-09 1/

Input Soybean Cotton Gram Wheat Groundnut Average
Land preparation 14.5 12.6 10.7 10.1 7.5 11.1
Seed 18.7 21.3 14.1 17.2 20.5 18.4
Fertilizers 15.4 18.4 13.7 17.1 11.6 15.2
Planting/inter-cultivation 31.4 32.4 43.5 39.8 38.9 37.2
Harvesting/threshing 20.0 16.2 18.0 15.8 21.5 18.3
1/ Data from the Impact Evaluation Survey. Costs deflated to 2002 INR baseyear 

% of Each input per crop
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summer the water level in the wells rises to 25ft below the ground. All WUA farmers have 
water and there are 50 new wells half of which are dug. 15 farmers, however, have less 
water due to their higher elevation and they can irrigate in both the kharif and rabi seasons 
but not hot season. In Wanewadi there are 59 wells of which 18 are dug wells and 41 
borewells. Of the 59, 4 are newly dug. This is the fourth year of irrigation from the tank, but 
every year the tank has been full and water stays in the dam until Feb. There are some 10-15 
sprinkler sets in the village and three with drip. Even sugarcane is being grown with drip 
irrigation. Farmers have purchased 8-10 new pumps. Gugwad farmers have increased their 
irrigation capacity with three new dug wells and 80 new borewells. There are now 25 dug 
wells. There are three sprinkler sets in the village and 15 ha on drip for fruit and another 50 
ha for gherkins. In Bolegaon, which as a KT Weir, the dam caused ground water levels to 
significantly rise thus there was no need for a distribution system. Farmers just installed new 
wells and purchased a pump and irrigation pipes. This mean a much sooner availability of 
irrigation as there was no need to construct main and secondary canals and they did not 
suffer water losses during distribution so they became much more efficient in use of water. 
In most years farmers now can irrigate year round from the river. By irrigating in three 
cropping seasons their income soared. Many farmers outside of the scheme also benefitted 
from the higher groundwater. In A. Jawale most of the farmers had wells before the Project 
started and grew citrus so that is why they easily made the leap to drip irrigation during the 
early years of the Project. They also grow cotton by drip irrigation. The Project dam raised 
the ground water level helping all farmers. In Talkhed, most farmers had wells before the 
Project, and now all farmers grow cotton and vegetables by drip and use sprinkler for field 
crops such as gram, wheat, and groundnuts. In Shahapur there are 100 sprinkler sets in the 
village with five in drip and more will purchase drip this year. They use drip for onions, 
cotton, lime and market in Akola.  

4.2.4 Outcome: Farmers improve their farm equipment and purchase inputs in 
bulk 

Farmers are using their new wealth to mechanize their farm operation and save labor as the 
cost of labor is rising fast. Before in J. Jahagir, there was one tractor for rent in the village 
and the owner barely had enough work to justify its purchase. There are now five tractors 
for rent and their owners have more business than they can serve. In Warwanti there is now 
one tractor in the village for rent and 8-10 new pumps. In Gugwad the number of tractors 
went from 2 to 8. In Wanewadi there are now 6 tractors. In Varve, there are eight tractors in 
the village, however, only one new one was purchased since the construction of the dam. 
Farmers also purchased a power tiller and threshers for wheat. Bibkhed farmers now can 
mechanize and are purchasing or leasing tractors, reapers, threshers, and winnowers. In A. 
Jawale farmers in the past two years have purchased 7 tractors, a metal double-barreled 
seed drill, and new plows for the tractors. In Talkhed farmers have purchased a number of 
farm implements over the past several years: tractors (from 5 to 25); rotovators (from 0-8-
10); choppers (from 0-6); and threshers (from 0-4-5); but no one yet has a harvester. In 
Gorja one farmer purchased a mini-tractor. There are 10 threshers for soybean and wheat. 
In P. Hatgaon wooden farm implements have been replaced by iron ones. They have new 
plows and seed drills and 12 threshers. They can rent combine harvesters. There are 3 
tractors in the village. In Shahapur farmers have purchased the following in the past 5 years: 
8 tractors, 10 threshers, 5 rotovators, 7 seed drills, and no one still has wooded implements. 
Farmers rent combines if they need to. 60% of farmers purchase inputs 1 month ahead of 
sowing the crop. 
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Purchasing inputs in bulk means that farmers will have them in a timely manner. Often there 
are shortages or shipment is delayed. Some inputs can be adulterated so farmers need to 
know where the source is. In Wanewadi the farmers are renovating an older warehouse and 
will store inputs purchased when supplies are plentiful. They also will store harvested crop 
and wait for the best price before selling. Gorja farmers now purchase inputs in bulk before 
the crop season and the WUA is thinking about opening up a business to sell inputs. They 
now purchase in nearby towns. In Dhotra farmers do not buy inputs in bulk but each farmer 
purchases just before sowing. Input dealers supply inputs at 25% interest so farmers are 
motivated to have the WUA sell inputs. Inputs in Maregaon are purchased at the time of 
sowing and not by bulk orders before the season. The WUA is ready to sell inputs as a 
business. In P. Hatgaon most farmers purchase inputs ahead of time to sow but not much 
before. The farmers in Shahapur are thinking about forming an input supply store in the 
WUA but have to wait until all members receive irrigation. Before, there were only six 
knapsack pesticide sprayers in the village in J. Jahagir, but now all farmers have purchased 
them. 

4.2.5 Outcome: Farmers increase and improve their land base 
Farmers with irrigation are motivated to increase their farm size and improve soil fertility in 
order to gain even more income. They realize that increasing cropping intensity reduces soil 
fertility so they need to continually add nutrients. In addition farmers soon realize that an 
irrigated crop responds better to crop management including higher fertility regimes and as 
the risk of crop failure is lessened they can risk more inputs. Farmers are wise to use their 
new purchasing power to improve the quality of the soil principally by purchasing organic 
matter. Increasing farm size and soil fertility is an investment that will achieve future higher 
yields. In Walki farmers told us that they can now afford to purchase more FYM. In Bibkhed 
one farmer spent Rs10,000 for 7 trolley loads of FYM. In J. Jahagir, 60 farmers joined a 
compost-making scheme in which they layered dead leaves alternating with FYM and added 
1 kg of Trichoderma fungus given to them by the DoA. The fungus speeds up the breakdown 
of the biomass. They did this on the ground under shade to make 5 t of compost. Compost is 
a much needed input as the bovine populations in the villages are under decline unless a 
dairy is nearby, in which case farmers can afford to hire helpers. Generally livestock are 
labor intensive to care for and labor is a scarce resource in rural areas. In Warwanti farmers 
only planted half of their land in the rainfed period, whereas now they plant all of their land 
and have even expanded it 25% by converting marginal land. They even extended the 
distribution of irrigation pipes to reach these areas. We saw a field of pigeon pea being 
converted next to the WUA building which had always been fallow. Farmers purchase 
vermiculture compost at Rs400/q plus transport. 70% of farmers use their own FYM with 
only 10% being purchased from the outside. More FYM is available as more are raising cows 
and buffalo for dairy.  
 
Wanewadi farmers make their own compost and do not purchase organic matter. But 15 
farmers make vermi-compost in the village. But bovine numbers are decreasing as the price 
of milk price is low, whereas prices concentrate and fodder have increased. Due to the rocky 
soil, every farmer in Gugwad uses FYM but only a few buy from the outside. What has 
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happened since the Project is a great increase in number of livestock which has greatly 
increased the supply. Farmers in Varve continue to expand their farm size by bringing in 
marginal lands along the valley edge into the irrigation system. One field had been just 
converted in 2010. Most farmers purchase FYM or chicken manure on a regular basis before 
planting vegetables. Chicken manure is purchased locally for Rs2,000 a trolley (700-800 kg). 
Farmers say they spend a lot of money each year improving their land by leveling or other 
measures to improve fertility. Farmers in Bolegaon and Talkhed are increasing their farm size 
by converting marginal lands. In A. Jawale cultivated area per farm has increased 15-20% by 
conversion of marginal land since the Project started. Farmers have improved their soil and 
now use 25-30% higher rates of inorganic fertilizer due to both greater purchasing power as 
well as training from PADP. In Janephal farmers have used their new income to improve 
their land by leveling, removing boulders, purchasing FYM and have converted marginal land 
to increase their cropped area. In Gorja farmers have increased the area of their farms 10% 
and there is no more fallow or marginal land. In Dhotra the farm size has increased due to 
irrigation by 10-15% and there is no more marginal land. They want to purchase FYM to add 
to their fields over and above what they now put from their own supply but there is no 
reliable source of FYM at a reasonable price. In Maregaon, Shahapur, and P. Hatgaon 
schemes farm size has increased through conversion of marginal lands but FYM usage is still 
the same. Some farmers have even strayed onto government land! 

4.2.6 Outcome: Land value increases 
With irrigation, a farm is now worth much more than when it was rainfed and this can be 
used as collateral. In Bibkhed farmers told us that the price of land has risen 6-fold. One lot 
just sold for Rs2.5 lakhs whereas before it would fetch Rs15-20,000/acre. A few farmers are 
buying land also. On the other hand in J. Jahagir farmers are not selling land. One farmer 
who needed cash offered to sell one acre. He asked Rs3 lakh but other farmers bid up the 
price to 5.5 lakh over several days. After it was sold, a farmer said he would have purchased 
it for 6 lakhs. This higher value is the reason why farmers can now more easily get bank 
loans. Two farmers in Walki revealed that rainfed land was worth 20-30,000/acre, but when 
irrigated it would fetch 15 lakh. Another farmer told us land increased from Rs20,000 to 1 
lakh. In Warwanti land value has increased from 40,000/acre for dryland to Rs 1.5 lakh. 
Irrigated before was Rs80,000/acre whereas now it fetches Rs2.5-3 lakh. In Wanewadi land 
value for dryland went from Rs1 lakh to 1.75 lakh and irrigated from Rs1.5 lakh to 2.5 lakh. In 
Gugwad the value of land has increased for dryland from Rs40,000 to 1 lakh and irrigated 
from Rs1 lakh to 3-4 lakhs.  
 
In A. Jawale the value of land has increased since the Project from Rs50-60,000/acre to Rs4-5 
lakhs/acre and no one is selling. In Janephal and Talkhed land value has increased twenty 
fold from Rs25,000/acre to Rs4-5 lakh. In Gorja the value of land has increased from Rs 
20,000 to 3 lakh per acre and no land is for sale. In Dhotra land value has increased from 
Rs30,000 to Rs2 lakh per acre over the past five or so years. The value of land in Maregaon 
has increased from Rs5,000-6,000/acre to Rs1 lakh. In Shahapur land value has soared from 
Rs 40-50,000 to 3-8 lakh/acre. In P. Hatgaon the value of land increased from Rs5,000 to Rs2 
lakh/acre. Ten years ago one could buy an acre for Rs700. The WUA president purchased 12 
acres 12 years ago for Rs 110,000. Now that is the size of his crop loan.  
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In 2010 the Impact Evaluation Survey farmers were interviewed regarding land prices. There 
was great variation in land values depending on the location. Varve, a suburb of Pune 
fetched the highest assessments while the lowest were in Kasari and Walki. Before the 
Project dryland farms averaged Rs 57,000/acre but increased 120% to 102,000/acre in 2009 
(Table 33). Irrigated land before the project averaged Rs125,000/acre and after irrigation 
increased to Rs 361,000/acre, a 253% increase. While dryland that became irrigated in 2009 
increased in value 256% from Rs102,000 to 361,000/acre.  

4.2.7 Outcome: Farmers have bank accounts and can get credit 
Before irrigation became available, all farmers in Warwanti who took out loans in rainfed 
agriculture defaulted. But now most farmers have bank accounts and can take crop loans 
from the bank where they have accounts and repay with low interest. There are three types 
of banks in India. There is the District Farmers’ Coop Bank which is for crop loans to 
purchase inputs at 6-7%. 
There is the National 
Development Bank from the 
center which is for loans to 
purchase implements and 
pumps etc. which charges 12-
13%. Lastly there are private 
banks which charge up to 25% 
that can be used to upgrade 
one’s house. Many irrigated 
farmers can get loans from all 
three banks. Nearly all can get 
crop loans easily. Farmers can 
get credit from a crop loan of 
7% interest or implements 
loan for 12% interest. In Wanewadi all farmers have bank accounts at a farm coop where 
they take crop loans at 6% with a limit of Rs4,000/acre for irrigated land and Rs 10,000 for 
sugarcane. Development loans, such as paying for a drip system, charge 14% interest. In 
Varve some 70-80% of farmers have bank accounts where they deposit their money in 
savings accounts. Only a few avail of credit, but most have sufficient savings in the bank to 
purchase inputs. One farmer took out a loan to construct a RCC house a year ago so 
obtaining credit is no problem with these farmers. No farmer uses a credit card and no one 
invests in the financial market. In Bolegaon most farmers have now opened banks accounts 
where they put their money and can get loans. Still many farmers purchased their drip 
systems with their own money as the bank charges very high interest rates. If farmers are 
lucky the district DoA will have a subsidy program for setting up drip systems.  
 
The NGO that was first hired in the Project in Bolegaon has returned and is working with 
farmers to get them to form groups of five individuals to approach the banks to see if they 
could get more reasonable interest rates than 25% to upgrade their home. A. Jawale farmers 
told us they can get bank loans. All Talkhed WUA farmers have bank accounts since the past 
10 years but they complain that the crop loan is only Rs5,000/acre, too little to bother with 
while the larger development loans require too much paperwork and never are approved. In 

Table 33. Increase in land value over the life of the project as it changed from rainfed to irrigated

Difference
Average Average (% Increase)

P. Hatgaon Dryland 30 70 50 87 116 102 103
Khandala 50 70 60 87 116 102 69
Walki 50 70 60 87 116 102 69

Mean 57 102 80

P. Hatgaon Irrigated 70 100 85 116 174 145 71
Kasari 20 25 23 145 174 160 609
Bibkhed 60 80 70 116 145 131 86
Bolegaon 100 150 125 145 203 174 39
Varve 300 500 400 1,740 2,030 1,885 371
Khandala 100 150 125 145 174 160 28
Walki 80 100 90 87 116 102 13
J. Jahagir 60 100 80 116 145 131 63

Mean 125 361 160
120 253

1/ Data were assessments based on farmer interviews in eight schemes based on the Impact 
Evaluation Survey 2010. Data deflated to 2009. 
2/ Range in values

Land value per acre( '000 INR) 1/
Before project 2/ After project 2/

% Increase of irrigated over rainfed

Land typeScheme
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Gorja farmers all have bank accounts and can avail of loans (crop or development) from 
banks. In Dhotra all farmers have had bank accounts for the past 30-40 years. They can easily 
get crop loans. In Maregaon most farmers have had bank accounts over the past 20-25 years 
and can avail of crop loans. Almost all farmers now have bank accounts in P. Hatgaon in the 
past two years. In Shahapur all farmers have opened bank accounts within the past five 
years. Credit is easy for crop loans but not for development loans.  

4.2.8 Outcome: Farmers purchase life insurance 
Farmers with disposable income are caring for their family’s future by purchasing life 
insurance policies with their new found wealth. In Wanewadi some 70% of farmers have 
purchased life insurance. The monthly payments range from Rs1,600 to Rs6,500 for a payoff 
in case of death of Rs30,000 to Rs1 lakh. The KM in J. Jahagir invested Rs2 lakh in an 
investment life insurance program. The minimum to invest is Rs10,000 and most invest 
around Rs30,000. Others have purchased accident insurance while others health insurance 
policies. No farmer has purchased crop insurance. One farmer in A. Jawale said he recently 
purchased life insurance giving coverage of Rs1.5 lakh. Two farmers in Talkhed have 
purchased life insurance for Rs2 lakh. One farmer made the purchase three years ago and 
the WUA president did 15 years ago. In Dhotra farmers said life insurance policies have been 
purchased by 50 farmers since 2 to 10 years ago. In P. Hatgaon 25 farmers have life 
insurance policies. In Shahapur 60-70% of farmers have life insurance. But in Maregaon, the 
exception of those schemes visited, no farmer has purchased life insurance. 

4.2.9 Presence of a tank in the village 
Having a tank filled with rainwater runoff provides a village a new resource that offers a 
number benefits to a community aside from crop irrigation. Dams provide water for 
irrigation, but about 25% is dead storage reserved for fish and drinking water for people and 
animals. Other benefits include increased biodiversity, soil conservation, and flood control. 

4.2.9.1 Outcome: More drinking water available 
A tank has meant a great boon for communities where drinking water was in short supply as 
wells now are fuller and stay filled longer. Farmers do not drink water directly from the tank, 
preferring wells as the water is filtered by the soil. In Bibkhed before the irrigation tank was 
constructed, farmers carried water into the village by bullock cart 3 km away and there was 
always a long queue after it arrived. Some people waited overnight to be first in line. Now 
they have drinking water in their wells due to the tank raising ground water levels. One 
farmer J. Jahagir has laid a water pipe between his well and his home so he has running 
water, saving the drudgery of women lugging water each day for household needs. In 
Warwanti the drinking water problem has been resolved for the most part due to the dam, 
but 30% of the farmers still have to fetch water during the summer season in low rainfall 
years. They transport water in pots on converted bicycles fitted with carriages. Three 
farmers have also installed running water pipes from their well to their home. In Wanewadi 
the tank gives drinking water if needed, but six years ago the gram panchayat paid for a 
deep well to be dug for more secure drinking water, even through the summer. In Gugwad, 
drinking water has not been a problem for several decades when tanks and wells were 
constructed. The presence of the tank in A. Jawale has resolved the problem of the farmers 
securing drinking water. Before the Project they had to fetch water by tanker from a nearby 
village. In Dhotra before the tank there were times of drinking water scarcity. They had to 
secure water from private wells at no charge but with the tank this problem is over. In 
Maregaon the tank has caused the groundwater level to rise and now the water flows in the 
stream more frequently, whereas before it was dry so drinking water is more available. In P. 
Hatgaon before the tank there was scarcity of drinking water at times, but now no more. In 



 71 

Shahapur drinking water has not been a problem but when the dam was completed the 
water levels rose in the canals.  

4.2.9.2 Outcome: Decrease of flooding and land erosion 
The dam does more than provide a secure drinking water supply. In the Walki scheme the 
farmers told us that the presence of the dam prevents flooding and crop submergence. 
Rushing flood water down-stream after heavy rainfall caused crops to lodge with serious loss 
in low-lying areas. None of the crops can live if water submerges them for more than a day. 
Additionally in Bibkhed, farmers said that before the dam there was periodic flooding of 
their crops in the wet season, but now this is rare. Under heavy rains, now there was no loss 
to their cotton, sorghum, and pulses. In Warwanti, with the tank in place, farmers said the 
seasonal flooding has stopped. Water used to run across their fields eroding soil. 
 
In Wanewadi the tank has prevented soil erosion that used to occur in the low lying areas 
during the wet season. There was no soil erosion before so the tank has not helped reduce 
that. The dam in A. Jawale also reduced soil erosion but not flooding due to the poor rainfall. 
Last year in Talkhed it flooded when the tank overflowed but erosion was controlled. In 
Dhotra flooding and soil erosion were problems before as well and have now be tamed due 
to the dam. In Maregaon the tank controls flooding and soil erosion. Flooding and erosion in 
P. Hatgaon have been reduced as well. In Shahapur the dam did not affect erosion and 
flooding as the dam is in a river.  

4.2.10 Outcome: Supporting fishermen and more fish in the diet 
Tanks become a habitat for fish culture which not only gives employment to fishermen, but 
earns money for the WUA who lease the contract for the right to fish. Fish add more protein 
to the local diets. All tanks will attract fishermen to negotiate with the WUA to raise fish. 
Fishermen have now developed a contract with the Gugwad WUA to raise fish in their tank. 
The tank has water year-round and even dead storage in the summer. The WUA contracted 
a group of fishermen for Rs70,000 for three years. In J. Jahagir, the farmers related that the 
fish seeded in the tank now have been lost downstream as the dam became so full it over 
flowed. The fishermen had to restock. But it is also possible that the small fish were eaten by 
the larger fish however. The fish also provide food for farmers who can purchase it freshly 
caught often at a discount as there is no transport cost. Warwanti farmers now purchase fish 
from the fishermen in the scheme tank. The WUA in A. Jawale sold a contract for fishermen 
for Rs7,500/year and now the farmers have more fish in their diet. The WUA in Talkhed 
made a contract for fishermen for Rs1.5 lakh for five years. The farmers in Janephal 
negotiated a contract for fishermen for Rs1.5 lakh for five years. In Gorja the tank was 
finished two years ago and the farmers have leased the fishing rights for Rs 278,000 for five 
years. But the fishermen complain that the trees left standing in the reservoir by the 
contractor ruin their nets. In Dhotra the farmers leased fishing rights for Rs68,000 for 6 
years. In Maregaon fish is often on the dinner plate as fishing rights have been leased at 
Rs75,000/year. The fishing contract is for Rs44,500 per year in P. Hatgaon with a clause for 
10% increase annually for 5 years. 

4.2.11 Outcome: Increased biodiversity 
The presence of the tank has meant a number of changes in the watershed, both positive 
and negative. All sites record more bird species since the filling of the tank. The farmers 
believe it is good as the birds feed on insects. This is because water birds such as egrets and 
herons are attracted to bodies of water. But due to year round cropping, there are more 
wild animals such as deer as pests. They now stay around the village the whole year. In J. 
Jahagir before there were few such pests, as there was only a kharif crop. In Bibkhed, 
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farmers related that also there are more wild cows and deer as pests than before. In 
Warwanti there are more wild boar and deer which have become a big problem to their rabi 
and summer crops. Farmers try to scare them with firecrackers, with only partially effect. 
The presence of the tank in Varve has caused wild boar to be pests. The wild boar came 
before the dam when the problem was only was noted during kharif crop, whereas now with 
the tank they are year round pests coming from the hills surrounding the valley. Wild boars 
are fond of groundnut and peas, but dig up the soil in almost all crops. In Talkhed many 
pests have flourished including wild boar, bear, deer, and many monkeys. In A. Jawale the 
pests are wild boar and deer. In Janephal there are wild boar, deer, and an antelope have 
become pests by feeding on their crops. In Dhotra biodiversity has increased with more 
birds, monkeys, wild pigs. The monkeys and pigs eat the crops especially now in the hot 
season with groundnuts. In Maregaon there are more birds, deer, wild pigs, antelope, 
monkeys, and hares. In P. Hatgaon biodiversity has increased with more birds, wild pigs, 
antelope, and monkeys. Biodiversity increased in Shahapur with more monkeys, wild pigs 
and deer but birds were not noticed to increase.  

The greatest benefit aside from the irrigation water in Varve, was the road the contractors 
built to reach the dam site. This has aided in the movement of produce from the farm to 
market.  
 
In Gugwad farmers said they are not growing vegetables now due to the caustic effect of 
laundry soap in their irrigation water as women use the tank to wash clothes. Farmers 
suspect the phytotoxicity on the crops comes from the laundry soap. They are now arranging 
a place downstream for the women to do their laundry. 

4.2.12 Changes in labor supply 
More intensive cropping has made changes in the need for labor and the ability of the 
community to provide it. Some farmers have had to resort to new measures as a result. 

4.2.12.1 Outcome: Increased demand for labor 
The demand for rural labor has increased directly due to the increase in the number of 
seasons where crops are planted but also farmers can now afford to send their children to 
school, thus they are no longer available as laborers. Furthermore many laborers move out 
of rural communities for urban areas. As a result megacities such as Mumbai are growing so 
fast, mayors cannot count the number of newcomers nor provide for water, sewage, or 
housing. Farmers with large landholdings, such as the one farmer we interviewed in Walki 
have been able to afford to hire laborers to do their field work. Small-scale irrigated farmers 
are now able to earn extra money as laborers particularly for sowing, weeding, and 
harvesting. Laborers from nearby rainfed areas seek work in scheme villages due to the 
greater demand that family labor can no longer meet. In Wanewadi, those laborers that 
have remained are said to be lazy so the farmers have turned to weedicides. Now there is a 
labor shortage in Gugwad even as the wages increased.  
 
However, with the greater demand for labor in the community by the new middle class 
farmers, wages have risen dramatically. In J. Jahagir male laborers now fetch Rs100-150/day, 
whereas before it was only Rs50. As a result all farmers in the village now use weedicides 
which are relatively cheaper. This trend was widely noted in all sites. Few farmers had used 
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weedicides before and relied exclusively on hand labor. But as not all weeds are controlled 
with weedicides, there still is a need for hand labor. Farmers then hire women who have a 
lower daily rate of Rs80/day to finish the process. The lower price is due to gender, but also 
less work is required due to the weedicide. The result is that weeding is now done in a more 
timely way which is relevant in attaining high yield. In Bibkhed, farmers are also hiring more 
labor and also all now use weedicides. There the cost of labor has risen for men from Rs50 to 
Rs125-150/day, and at peak times even Rs200/day. Now half of the farmers use weedicide 
whereas before irrigation no farmer used them. With less water as in the past two seasons, 
however, the farmers felt the weed problem was worse further motivating them to purchase 
weedicides. In Wanewadi, labor wages have increased from Rs30 to 60/day for women, 
whereas with men it has risen from Rs60-80 to 100/day. Farmers get around this by joining 
families of farmers to take turns helping one another with the farm work. Host farmers give 
their helping neighbors food, usually rice and vegetables. Farmers now all use weedicides 
since the tank was constructed, whereas before only a few did. One farmer however 
believes that weedicides are toxic to soil micro-organisms and earthworms, which is true but 
the effect is mild and transient.  
 
The cost of labor has increased in Bolegaon as more labor is required due to multi-seasonal 
cropping and fewer laborers are available. Cost of labor has doubled in A. Jawale from Rs100 
to Rs200/day and still farmers complain of lack of laborers. In Janephal there is no local labor 
for farm work making 90% of families do the field work themselves. The farmers in Talkhed 
say there are few available laborers to hire and the daily wage rose to Rs150-200. In Dhotra 
labor increased for women from Rs40 to 80/day and for men from Rs70 to 100/day. Farmers 
can find farm laborers in the surrounding villages (even to the edge of Yavatmal some 35 m 
away), and they rent trucks to transport them during periods of need. The labor rate in 
Maregaon has increased to Rs75 for women and Rs 100 for men. Laborers are available from 
nearby villages but the farmers must go to those villages to contract and transport them. In 
P. Hatgaon labor wages rose from Rs30 to 100 for women and from Rs60 to 150 for men. 
Laborers come to the village and in fact the farmers hire a Tempo truck to fetch them. In 
Shahapur labor price has risen from Rs25 to 80 for women per day and from Rs 50 to 150 for 
men. The work day also shortened from 6 to 3 hours! The farmers go to nearby villages to 
bring laborers to their village to work. All farmers now use weedicides. The reason for the 
shortage is that all around the area is irrigated and there is not a rainfed labor pool nearby 
to tap. Therefore the farmers have mechanized tillage and use weedicides. They also 
practice labor sharing to help one another. In Gorja the price of labor has risen and is now 
Rs100 for women and Rs200 for men per day. People from nearby villages come looking for 
work. Some 90% of the farmers now use weedicides.  
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The 
Impact 
Evaluatio
n Survey 
has 
docume
nted the 
increase 
in labor 
demand 
from the 
more 
intensive 
cropping 
systems 
with 
irrigation
. In each 
season’s 
comparis
on (Table 34), farmers told us that they require more laborers than their families could 
provide. In the kharif, hired labor averaged 57 vs 16 person-days/farm for the farm family. In 
the rabi the gap was wider (66 vs 14): still wider occurs in the two-seasonal crops at 138 vs 
17. There were fewer weed problems in hot weather cropping thus less labor was needed. 
These data show that irrigated farming is a job creator as the 289 person-days/farm would 
employ one laborer for a whole year given days off and non-crop periods. This fact is one of 
the Projects goals. 
The farm family has increased its workload many-fold as a result of cropping in two-three 
different seasons instead of one due to irrigation. Data from the Impact Evaluation Survey 
showed that both 
hired and family 
labor has increased 
in a linear fashion 
since 2004 (Figure 
11). The workload of 
families has nearly 
doubled over the 
period and still looks 
to increase in a 
linear fashion while 
that of hired labor 
may be reaching a 
plateau. But in 
talking with farmers the plateau is due to the unavailability of laborers and not the need. In 
fact this is being filled in more and more by families. 

4.2.12.2 Outcome: Rural to urban migration less 
Before irrigation the main labor demand was in the wet season as there was only one crop 
per year. As farm sizes have decreased, income from farming for only one crop per year is 
not sufficient to meet household food demands. Thus farmers migrated in the rabi and hot 
season to unskilled jobs in nearby urban areas. This occurred in most, but not all, schemes 
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Figure 11. Annual rise in labor usage per farm by source. Data is from the Impact Evaluation Survey of 64 farmers in 8 
schemes, 2004-10.

Table 34. Labor usage from farming in terms of labour-days per farm in each of four cropping seasons from the eight  
Impact Evaluation Survey schemes, 2010 1 /

Scheme Hired Family Hired Family Hired Family Hired Family Hired Family Hired Family
P. Hatgaon 43 13 0 0 52 10 0 0 95 23 0 0
Kasari 81 21 73 25 35 15 37 19 226 80 111 44
Bibkhed 76 22 64 23 16 11 0 0 155 55 64 23
Bolegaon 15 2 103 6 73 7 0 0 191 15 103 6
Varve 44 26 49 10 61 28 78 23 231 86 126 33
Khandala 63 13 48 9 42 10 45 20 198 51 93 29
Walki 38 14 16 8 46 11 0 0 100 33 16 8
J. Jahagir 68 15 61 17 26 6 58 14 213 53 119 31
Average 57 16 66 14 138 17 27 10 289 57 93 23
1/ Average number of persondays required by the farmer for all crops on his or her field (data are not per ha)
2/ Cotton, pigeon pea (tur)
3/ Average person-days in rabi and hot weather denotes additional employment generated from MIP-M

Total Total (Rabi+ Hw) 3/
Two seasons  2/

Kharif Rabi (kharif + rabi) Hot weather (Hw)

No. Person-days per farm
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and among the small-scale land holders and landless laborers. In J. Jahagir some 100-120 
men sought seasonal work in Mumbai, Pune, Nasik. They normally went in pairs or small 
groups for security. This produced great demand on the services of urban areas that are not 
prepared for the thousands of seasonal unskilled workers. Now landless workers from 
nearby rainfed areas come to J. Jahagir seeking work. In Warwanti 20% of farmers migrated 
to Osmanabad, Pune, and Mumbai as food ran out. Now they no longer migrate, and in fact 
there is a labor shortage. In Warwanti, the government’s rural employment program NREGA 
has not affected the local wages as it is not active. Food security was a problem in Gugwad 
scheme as half the farmers used to migrate to Kohlapur, Goa, and Sangli seasonally when 
there were no crops in the field. Now with growing of cash crops, seasonal migration has 
stopped. Before the dam construction in Varve some 15-20% sought work in Pune in the rabi 
and summer seasons. Some in the village commute to work in Pune, but these are the 
landless. Some of the landless that migrated before have shifted to Aurangabad 
permanently decreasing the labor supply. Many villagers in A. Jawale migrate seasonally to 
Aurangabad and some still go due to the better wages in the city. Farmers benefit by high 
prices due to the nearness of Aurangabad, but cost of labor increased for the same reason. 
In Talkhed the labor pool migrated to Mumbai, Pune, etc. where more assured work was 
found. Surplus laborers still migrate and they cannot keep them in the village even with 
three seasons’ cropping. In Dhotra before many migrated seasonally but now no one does. 
In Maregaon seasonal migration has slowed down significantly. Seasonal migration used to 
be high in P. Hatgaon but not it is nearly stopped. In Shahapur, by contrast, no one ever 
migrated seasonally to urban zones. 

4.2.12.3 Outcome: Increased benefits to hired laborers 
Benefits from irrigated farmers have flowed to the farmer laborers who are hired to 
undertake the increased workload from cropping in more than one season. In many ways 
this group of landless, who either live in the village or nearby and commute to work, is 
similar to the marginal WUA farmers who till < 1 ha of land. These marginal farmers also can 
make extra money as laborers for the larger landholders. The large-scale farmers in 
particular are complaining about the lack of labor in their area. These farmers are used to 
hire laborers to do the bulk of farm work. The competition for scare landless has driven up 
the price of labor in rural areas. Farmers who are newly receiving irrigation have an 
increased workload that now stretches over two to three seasons instead of one, and within 
each season more work is needed as more management is required of irrigated than rainfed 
crops. Farmers cope in part by mechanizing. As labor for weeding is one of the highest 
demands farmers are now open to purchasing weedicides. Some farmers noted that in their 
villages there are so few laborers that they have to use their own family labor. We noted 
that in some communities farmers make arrangement to join together to weed each other’s 
farms in succession. As when they work together they work harder, and by socializing, the 
work seems less arduous and tedious. Large-scale farmers who have trucks can fetch 
laborers from long distances away. Ironically it seems now that in the country which in ten 
years will be the most populous in the world has a rural labor shortage. The rural landless 
now have two employment options. They can move permanently to an urban area and get 
an unskilled, non-agricultural job or stay in the village and have work most of the year. The 
former pays more but living expenses are more as well while the opposite case holds true in 
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the village. According to the farmers, those that stay in the villages are better off than 
before so it is not an easy decision to migrate to rural areas. 
 
MIP-M has helped landless laborers. The farmers in Gorja told us that the rural laborers now 
earn more and can eat meat every Friday, they can purchase mobile phones and a TV, and 
even some pay for cable. In Dhotra the farmers noted that their paid laborers have also 
benefitted. They now have TVs and mobile phones and some even send their children to 
private school as a new one opened in the village that charges Rs100/month. In Talkhed 
even the laborers have benefitted and have purchased TVs and mobile phones. As we were 
interviewing the farmers, a wedding party for a landless laborer couple was moving along 
the street. The marriage cost Rs50,000, a price they could afford. In Maregaon the lives of 
hired laborers have also improved with even farmers half-jokingly saying that their lives had 
improved more than the farmers as they get paid in cash each day they work. Farmers only 
receive money when a crop is sold. Laborers at times, in effect, lend money to farmers when 
farmers do not have ready cash to pay. So they take a rain check. Laborers purchased mobile 
phones, TV, better clothes, jewelry and even an occasional motorcycle. In P. Hatgaon the 
lives of hired laborers have also improved. They have purchased TVs and mobile phones and 
eat vegetables as well. In Shahapur daily laborers can now purchase TVs, mobile phones, and 
refrigerators as well as gamble and drink alcohol. The choice of what to purchase is distinctly 
different than medium- and large-scale farmers who seek food security and family welfare 
by spending on education and health rather than items which bring immediate pleasure or 
convenience.  

4.2.13 Outcome: More disposable income 
Flush with new money, those farmers who benefitted by growing profitable cash crops used 
their new wealth to improve their lifestyles. As a result many rose well into the lower middle 
class. A definition of the middle class is having disposable income. As rainfed farmers they 
were impoverished due to the fickle rains with the only hope of one successful kharif crop of 
subsistence cereals and pulses. With irrigation, farmers can not only grow more crops per 
year but with their food assured can venture into growing cash crops, greatly increasing 
disposable income.  

4.2.13.1 Outcome: Enjoying a middle-class lifestyle with disposable income 
Data from the Impact Evaluation Survey provided an insight in how farmers spend their 
earnings from agriculture. An average of 48% of farmers purchased consumables each year 
over 2007 to 2010 worth an average of Rs120,000 per who purchased the assets or Rs39,000 
per farmer averaged over all farmers (Table 35). There was much variation in the data 
scheme to scheme and farmer to farmer. Schemes with the least interest in making 
Table 35.  Comparison of the value of assets purchased by scheme farmers over the most recent four years, 2007-10 1 /

Scheme 2007 2008 2009 2010 avg 2007 2008 2009 2010 avg 2007 2008 2009 2010 avg
P. Hatgaon 88 63 38 63 63 83,703 20,358 9,946 153,753 66,940    73,240 12,724 1,243 19,219 26,607     
Kasari 75 13 88 38 54 210,623 24,167 88,997 36,303 90,023    157,967 3,021 66,748 4,538 58,069     
Bibkhed 50 38 13 38 35 34,849 110,000 27,824 227,663 100,084  17,425 41,250 3,478 28,458 22,653     
Bolegaon 63 63 75 63 66 76,576 38,046 64,694 498,461 169,444  38,288 23,779 40,434 62,308 41,202     
Varve 25 38 13 25 39,893 27,562 34,454 33,970    9,973 10,336 4,307 8,205       
Khandala 38 25 25 25 28 8,254 17,550 2,960 21,423 12,547    3,095 4,388 740 2,678 2,725       
Walki 38 25 38 34 8,254 91,836 52,629 50,906    3,095 22,959 19,736 15,263     
J. Jahagir 53 88 63 75 70 361,037 59,703 222,225 647,727 322,673  225,648 52,240 138,891 80,966 124,436   
Average 54 44 44 50       48      102,899 48,653 62,966 264,222 119,685  66,092 21,337 34,447 33,028 38,726     
1/ Data are from the Impact Evaluation Survey of eight schemes. INR deflated to 2002 project base year.

Value of assets (Rs/farmer)Farmers purchasing assets Value of assets (Rs/purchaser)
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purchases were Varve, Khandala, and Walki. This 
is very interesting because Varve farmers are the 
best-off, and many have been growing 
horticultural crops for many years, while Walki 
farmers have yet to have irrigation. 
 
We catalogued the most common items 
purchased which were livestock first, irrigation 
equipment second, farm implements third, and 
transport fourth (Table 36). Some farmers spent 
on improving their homes and even paid for 
marriage and medical expenses. Bullocks and 
cows headed the list of livestock. Irrigation 
equipment most preferred was electric and diesel 
pumps. Farm implements included metal harrows 
and plows. Motorcycles topped the list of 
vehicles. We did not include electronics or home 
appliances in the survey. 
 
Perhaps farmers could afford such large expenses if they 
had off-farm employment. We investigated this aspect in 
2008 and found that 41% of the farmers in the Impact 
Evaluation Survey engaged in alternative work and those 
that did averaged Rs17,841/year in doing so (Table 37). 
Being a laborer on another person’s farm or in 
construction in a city was the most common 
employment. Some were into business and retail 
activities and a small number held a wide array of jobs. 

Two farmers in Walki, receiving irrigation from wells, 
related their experiences in how they used their new 
wealth. The first farmer has built a new reinforced 
concrete construction (RCC) house, set up a satellite 
dish, and purchased a mobile phone and a motorcycle. J. 
Jahagir farmers have been the most successful scheme even though they have suffered 
drought in the past two years. The number of motorcycles in the village has risen from five 
to forty. The farmers said in five years twenty of those farmers with motorcycles will 
purchase cars. Cars have already gone from one to six in the village. RCC homes went from 
nine to eighteen, and the new ones are larger and have more storage space for their 
overflowing produce and food. They have constructed rat-proof rooms built in to their 
homes. They now will spend Rs20-25,000 for a front door, whereas before they spent only 
Rs2,000. The new doors are more secure as well as more decorative. Women in J. Jahagir 
also now buy better saris as well as more gold and silver jewelry, but they do not purchase 
more beauty products as advertised on TV. At home they have purchased more kitchen 
appliances such as blenders as well as water coolers for their homes. Some have even 
purchased ice cream making machines. None of the farmers has purchased a refrigerator as 
they buy food daily so there are no leftovers after meals.  

Table 36. Classification of assets purchased by farmers, 
2007-10 1/

Livestock 31%
Bullocks 46%
Cow 26%
Goats 19%
Buffalo (She) 9%

Irrigation 21%
equipment Electric Pump 40%

Diesel Pump 33%
Drip/Sprinkler 27%

Farm implements/ 19%
equipment Harrow 37%

Plow 27%
Bullock Cart 13%
Tractor 10%
Tractor seed drill 8%
Thresher 5%

Vehicles 17%
Motorcycle 69%
Jeep/ Car 20%
Bicycle 11%

Home improvement 9%
Marriage expenses 2%
Medical expenses 0.5%
1/ Data from the Impact Evaluation Survey

Percentage of purchases by farmers
Major category Subcategory

Table 37. Off-farm income for 2008  1/

Activity

% of Farmers 
earning off-
farm income

Mean off-
farm income 
(Rs/farmer)

Labour 13 10,806
Business 6 34,903
Retail 5 90,525
Tailor 3 17,595
Services 3 14,535
Hotel employee 2 15,300
Ind. chemical supplier 2 76,500
LIC agent 2 76,500
Mason 2 6,885
Dairy 2 9,180
Driver 2 45,900
1/ 41% of farmers earned income outside the farm
  averaging Rs17,841 or $478 per farmer engaged in 
 this activity. Data  from Impact Evaluation Survey
 and deflated to 2002 baseline
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Sixteen farmers in Bibkhed have purchased refrigerators to store meat. 80% now have water 
coolers, whereas none had before and most all have electric fans. Their women also buy 
more saris, gold and silver, jewelry, and even beauty products. Forty farmers have TVs and 
20-25 have satellite dishes, whereas before irrigation only a few owned one. In Warwanti 
before irrigation no home was of RCC construction, but now 70% of homes are made of 
reinforced concrete. One farmer spent Rs7 lakh for a new home. They say there is no need 
for a storage room as they consume or sell all their produce. There are now 25 motorcycles, 
but no cars. Before, clothes were simple with the top and bottom being made from the same 
cloth. Now they have branded, good-quality clothes: 1-2 sets before and now 3-4 each. Sari 
numbers have also doubled from 3-4 to 6-8 per woman. Number of shoes has doubled from 
1 to 2 and 80% have color TVs and 35 have satellite dishes. Most have CDs. There are three 
computers in the village. Some 8-10 young men use male perfume that they saw on TV ads. 
There are 20 who are now very well dressed and use talcum powder.  
 
In Wanewadi there was an earthquake in 1993 and many homes were damaged so the GOI 
gave each farmer Rs30,000. Farmers used the money to build RCC homes with tin roofs. 
Therefore no new RCC homes have been added with the farmers’ new money. But there are 
now 41 motorcycles and two cars, as well as two large Tempo trucks and one Tempo mini. 
All farmers have TVs, but only 25 are color. All have satellite dishes and 20 have CDs, as the 
antennas do not bring in a TV signal. Women now wear perfume and purchase toiletries, but 
men do not wear perfume. Before, people had only 1-2 changes of clothes, but now they can 
afford 4-10 sets. The number of shoes for men has stayed at one or two pairs, but new ones 
are of higher quality. Door to door salesmen are limited to those coming from Gujarat or 
Rajasthan who peddle clothes. However, the selection is limited and the quality poor so they 
prefer to shop in Osmanabad.  
 
In Gugwad farmers also show signs of gaining wealth. The number of motorcycles has 
increased from 20 to 200 and now there are three cars in the village. There are three Tempo 
trucks when before there were none. There were 50 RCC homes before but now there are 
150. Now 80-90% of households have TVs, with half color, but all have satellite dishes as 
otherwise reception is poor. Half also have CD players. Before, less than 50% of the farmers 
had TVs. The sets of clothes has doubled for men and women from 2-3 to 4-6 each, since 
their new wealth. In Varve some 5-6 new motorcycles are purchased each year. One farmer 
bought a car three years ago. There are 15 RCC homes. Some ten farmers have refrigerators 
which have been newly purchased as have the 25% of farmers purchasing water coolers. All 
have electric fans. All have purchased pesticide sprayers after the dam. 
 
In Talkhed, farmers are enjoying a middle class life and have done so for over a decade when 
most farmers constructed wells. Farmers have 3-4 sets of clothes instead of one. They now 
own shoes rather than leather sandals. No farmer, however, uses socks as they are 
purchased only by salaried people. Villages generally are too muddy for wearing socks. 
Wives and daughters have purchased gold and silver jewelry, saris, and shampoo with only a 
few purchasing perfume. The number of motorcycles went from 2-4 to 50. Most have TVs to 
watch broadcast programs as well as movies on CD. They watch soap operas in the 
afternoon and evening and news in the morning and afternoon. Life style has improved in 
Janephal as farmers now purchase better quality clothes: their wives as well including 
jewelry. Also they purchase better food. Farmers can now purchase tomatoes of better 
quality and more expensive fruit. They also purchase better quality rice. Also higher priced 
soap and other consumable products now are selected. They travel to larger towns with 
stores stocking better quality food and more choices of brands. They are buying a few water 
coolers but mostly fans. Farmers are now planning to build new homes and additions to 
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their homes. In A. Jawale farmers are enjoying being in the middle class and now purchase 
better quality clothes and better food fetching 10-20% higher prices they now can afford. 
They now purchase more and better quality food. In Bolegaon the number of motorcycles 
rose from 2-3 to 50 and some have purchased cars. In Gorja there are some 90 farmers who 
have built new or upgraded houses. There have been12 new motorcycles purchased 
recently. There are 30 TVs and CD players in the village, but no new cars yet.  
 
In Dhotra there are now 40 motorcycles (but no cars or trucks), 100 TVs and 50 CD players, 
25 refrigerators (to store vegetables, fruits, eggs, milk and water for a cool drink), 30-40 new 
or refurbished houses, 100 electric fans, and 50 water coolers. In Maregaon there are some 
25 motorcycles, and almost all farmers have TVs with CD players. Half of the farmers have 
added to or refurbished their houses. Farmers have better quality clothes and have gone 
from 2-3 sets of clothes to 4-5. Women have purchased more clothes as well as jewelry. In P. 
Hatgaon there are now 25 motorcycles but no trucks. Seven farmers built new homes and 
80% now have TVs and CD players. 15-20% of farmers have refrigerators, 80% have fans, 20-
25 farmers have water coolers, and 50% have blenders. Men purchase better quality clothes 
and more sets of them. Women have not bought jewelry yet as farmers are prioritizing the 
purchase of more farm implements first. In Shahapur farmers have purchased many new 
items: 100% now have a TV, motorcycles went from 15 to 127, 80% of farmers made home 
improvements, 125 have water coolers, 50 have refrigerators, and all have fans. Clothes 
went from 2-3 sets to 7-8 sets for men and women.  
 
Other ways to enjoy more one’s wealth would be to spend it on entertainment or pleasure. 
But interviews showed that farmers were more reluctant to spend for this purpose. All 
farmers in Bibkhed we interviewed for example said that no one goes to the movie theatre 
as they have purchased TVs and watch pirated movies on CDs. One farmer from Walki told 
us he goes to a restaurant once in three months, but when he goes he can afford more 
expensive food. Bibkhed farmers said they do not regularly go to restaurants, but when they 
travel to nearby towns, they eat in restaurants, whereas before they took prepared food 
with them. In Warwanti 5% of farmers take their family to the movie theatre and restaurant 
from time to time. In Gugwad going to a restaurant and movie in Sangli has increased 10-
15% since attaining their new wealth. The younger generation in Wanewadi now eats in 
restaurants with their friends about once a month. The parents do not however. In Janephal 
farmers said they could go to restaurants but chose not to go. In Gorja, aside from greater 
income, farmers say that one benefit of having a higher income is that they now can 
purchase alcoholic beverages from a store (English) rather than drink homemade. In Dhotra 
some 10-15 people go to restaurants almost every day based on new income. In A. Jawale 
farmers they do not go to restaurants except during elections! 

We interviewed a large scale farmer in Wanewadi who is very active in the PADP training 
program and has spoken in a number of field days sharing his knowledge and experiences in 
marketing. We present his testimonial as an insight as to what the future holds for MIP-M 
farmers (Box 11). 

Box 11. Testimonial of a progressive farmer. 
On a visit to Wanewadi scheme in the 2009-10 rabi season near Osmanabad, we were taken 
to the field to meet Mr Rajendra Gheware who with his six brothers farms 40 acres and are 
progressive farmers. He has only two children. He is taking full advantage of his large farm to 
grow a wide diversity of crops and has learned a number of new practices from attending 
the PADP training course from 2006-08 where he volunteered the use of his land for several 
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demoplots during the training. He faithfully attended the various training sessions including 
lectures, exposure visits to agricultural centers, and field days where demonstration plots 
were exhibited. 
Mr Dheware said that 15 years ago his farm was rainfed when he grew sorghum, tur, wheat, 
gram, sunflower, safflower, linseed etc. Then he dug a well and soon after contracted for a 
bore hole to be drilled which now has an electric pump. He started with 25 acres, and with 
his first successes, mainly with irrigated field crops, he purchased an additional 15 acres. 
From his estimation of the benefits of irrigation, his income soared to 20 times the rainfed 
amount, and after PADP training it rose an additional 5 times! 
Four months ago he set up a drip system, which he says saves 75% water over flood 
irrigation and has allowed him to double the area on his farm under irrigation. The drip 
system will irrigate 4 ha and cost him Rs220,000. It has a water filter unit and a tank for ferti-
gation with the water pumped from the borehole. He spent an additional Rs2 lakh on the 
drip tubing to reach his cash crops. He saw the drip setup during a PADP exposure visit to 
Rahur Agricultural University. The system has an automatic switch that shuts off when there 
is no power or water. He has laborers living in a shelter he constructed near the drip system 
that will turn on the pump when the electricity returns but clearly he wants to generate his 
own power with biogas. He is building a biogas facility where he got subsidy of 30% from the 
government on labor in construction, but hired a backhoe to dig out the soil. He has 
cemented the base and will set the tank in soon. Right next to it, also in construction, is a 
livestock pen made of concrete and rebar where 12 cows and buffaloes will be kept. He will 
install an automatic watering and feeding facility for the cattle and will build another unit in 
the next few months to double his herd. There is a vet in a nearby village that gives 
vaccinations to his livestock and has recommended the supplements of vitamins and 
fortified food for them. He wants both milk and FYM for the biogas from the cattle. The 
biogas will give him cooking fuel and electricity for his farm. Currently power is out 8 h per 
day at random times. 
He grows a wide array of crops on his farm. On the way to meet him we saw a field of gram, 
which was being harvested. The seed was treated with Rhizobium. He is following the 
technologies recommended in the training. We had visited his farm the year before and 
learned now that the 3.5 acres of papaya he grew earned him Rs7 lakh! With that and other 
income he has invested most of it in his farm. Due to a shortage of water this year, he will 
not grow papaya, as he cannot be sure to have water in the hot season, as papaya is an 
annual crop. Instead he will grow pomegranate which is more drought resistant. 
We then saw his ginger, watermelon, and mango intercropping. Last year he also grew 
ginger in which he harvested 3 quintals and he turned that into planting material. He hopes 
to harvest 30 quintals this year and sell the ginger as planting material to his neighbors. He 
uses crop rotation and has moved the ginger to where he grew maize last year. We saw an 
acre of potatoes that is growing well and is furrow irrigated and intercropped with fruit trees 
and other vegetables. He purchased virus-free potato planting material in Pune and he will 
market the potatoes either in Pune or Solapur, whichever has the higher price. He bought 
saplings of sweet orange at a KVK in Baramati but does not know the name of the rootstock. 
He has black cotton soil, which perhaps is not best suited to sweet orange. He also has a 
crop of muskmelon. He has 4 acres of sugarcane. There are two sugar refineries in Latur and 
the price rose three times that of last year. This farmer is a money making machine! 
We saw his hybrid maize crop that was just harvested. He planted 7acres last year which 
yielded 6.5 t/ha. Not everything works well however. At the suggestion of AFARM he grew 4 
acres of broccoli. The broccoli grew well but he could not sell it, as no one knows the 
vegetable. He has purchased a wide array of farm machinery. We saw his tractor and 
implements such as a row planter. He has a corn sheller, and the grain is dried in the sun on 
a large tarp. We saw the covered enclosure he built for vermiculture that will make compost 
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for his horticultural crops. He spent Rs30,000 on an electric -powered chopper that cuts 
maize stover into 2” pieces for vermiculture. He also purchased an 8 t Tempo truck to take 
his produce to near and far away markets. He gets loans from the District Cooperative Bank 
at 6% interest. The bank’s agriculture officer has visited his farm several times. His land 
values have gone up. Five years ago his land was valued at Rs1 lakh/acre as he had wells. 
Now other farmland around him, which is not developed into irrigation, is valued at Rs2.5 
lakh/acre while his land now is valued at Rs6 lakh/acre.  
He showed us a booklet he made for judges as he will is entering his farm into a state 
government contest to be ‘Committed Farmer of the Year’ which has color pictures showing 
all his enterprises. We asked whether any one takes a vacation and even Mr Gheware with 
all of his money has never taken one and works every day on his farm. The family brothers 
clearly are in a testing and experimenting phase of farming as a business so until they find 
the best-suited crops, Mr Gheware may never go on vacation. He has never travelled on an 
airplane or visited other countries, although he could afford to do so. By the way he won the 
prize. 

4.2.13.2 Outcome: Starting new businesses 
Farmers have used their new income to invest in businesses for themselves or for family 
members. In J. Jahagir 15 women from the village spent money to enroll in a sewing course 
in Washim to learn how to sew new clothes. They were able to purchase sewing machines 
and now sew their own plus sell some clothing to neighbors. No one had done this before. In 
Wanewadi women now have 10-12 sewing machines to make clothing. One farmer in Varve 
is raising poultry and several are trying this business in J. Jahangir. There are two people in 
Varve who collect milk in the village and sell to restaurants in Pune. There is no dairy nearby. 
In Shahapur the former WUA president started a private school which is now in K1-2 and has 
40 students.   
 
As the villages with irrigation are becoming wealthier it would seem that new businesses 
would become established to take advantage of the greater purchasing power of the 
farmers In Wanewadi there have been a number of businesses started by the younger 
generation in the trades as mechanics and welding. This may be in response of farmers now 
mechanizing their operations. There are even 5-6 new convenience stores established by 
farm family members. In Gugwad some new businesses have stared. Over the past several 
years two new convenience stores, a dairy, and a general store have opened up. Some new 
businesses have started up in A. Jawale including welding shop and grocery store. None 
however purchase canned food. A number of new businesses have opened in Talkhed such 
as a dairy which purchases milk of cows for Rs20/liter and buffalo for Rs25/liter. There is a 
grocery store, input supplier, beauty parlor, and an imu farm which exports to Indor in AP 
state. In Shahapur a number of new businesses have emerged in the community: a 
photocopier, grocery store, hotel, medical store, and a printing press. There are no new 
businesses in Gorja, Dhotra, Maregaon which have not yet tapped markets for cash crops. In 
Varve there are no new businesses in the village and no stores. This is perhaps because the 
village lies along a main road and there are communities nearby which cater to passing 
motorists. 
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4.2.13.3 Outcome: Livestock, dairies, and veterinarian care 
Livestock has always been the savings bank of farmers and we see in most schemes where 
farmers were interviewed that they have invested their money in this proven savings 
method. Livestock also produce valuable FYM which aside from being an organic fertilizer 
can also generate electricity by producing biogas. Milk is extra income if there is a dairy 
nearby. Goats are a source of meat. 
 
Several farmers in Walki have purchased milking cows as a new dairy opened recently in 
Ner. In Gugwad over the past few years, farmers have purchased 100-150 bullocks, 50-60 
buffaloes, and 100-200 sheep/goats. There are two dairies that each send vehicles to the 
village twice a day to collect milk. Some 1,500 liters are produced daily. There is a vet in Bilur 
10 km away that vaccinates regularly and comes when needed. Farmers in J. Jahagir now 
avail of veterinarian assistance for their cows, goats, and buffaloes. They also purchase more 
nutritious feed and provide better shelter for their animals. One farmer even installed a fan 
in a stall for his buffaloes! Vaccines are free and are given regularly to livestock. The vet will 
come if the farmers in the village need his assistance because he gets paid in cash on the 
spot. With more tractors, the number of bullocks has decreased however. Grazing land has 
also decreased as farmers have maximized cropland. Therefore the goat population is 
decreasing. Some farmers compensate by growing irrigated forage crops in the rabi and 
summer seasons. However buffaloes are increasing as farmers want to produce their own 
milk for sale. A vet in Bibkhed now comes to the village to care for livestock. He will come if 
called and their animals get vaccinated on a regular basis. They are not buying special feed 
for their animals however. They have purchased more head of livestock with their new 
wealth including cows, buffaloes, and goats. In Warwanti the nearest vet practices in 
Osmanabad and now undertakes vaccination in the village 2-3 times a year and will come to 
the village when needed. In Varve livestock numbers are declining as farmers do not have 
labor to tend them as they are too busy farming. Three farmers had biogas to supply energy 
a number of years ago but now they are no longer operational. In Talkhed, due to the new 
dairy, some farmers have purchased milking cows such as Jersey and Holstein but not so 
many livestock in general. There is a government vet who comes to the village every 
Saturday who is better than private vets that can be called anytime. The government vet is 
preferred as he is cheaper and does an equally good job. In A. Jawale farmers did not 
purchase more livestock and have access to a government vet but now that they can pay 
him they get better service. In Gorja one farmer has a dairy and that family is increasing its 
herd size. Their son will graduate as a vet this year and will seek a government job in a rural 
area. In Maregaon farmers have purchased about 10% more goats, cows, and buffaloes. 
There is no dairy. The farmers again can afford to pay a private vet but the government vet 
provides good service and is cheaper.  
 
Not all villages however have increased their livestock herds. No new livestock were 
purchased in P. Hatgaon and there is no dairy. In Shahapur there is no dairy and no change 
in livestock numbers. In Dhotra there is no dairy and livestock purchases have not been 
made as there is no market for milk. 



 83 

4.2.13.4 Outcome: Access to education 
The farmers in three sites showed how much they value education, as in each scheme that 
was selected for interviews, farmers told us they prioritized their new buying power to pay 
for the education of their children. Rural villages have schools but class sizes are large and 
the number of standards (grades) is reduced. School buildings are often dilapidated due to 
poor construction and age, and absenteeism is high for teachers. Those who can afford the 
tuition send their children to private schools. Those with less money will want their children 
to complete high school and college (10-12th standard), and even university. If most 
households in a village support their schools, then teacher absenteeism, prevalent in rural 
India, will be reduced due to social pressure.  

 
In J. Jahagir all children now attend school. A number attend a private English medium 
school in Washim as they can pay for food and lodging. Before irrigation, children attended 
school to 10th standard but now some even go to college. It costs Rs50,000 per pupil. A 
school bus even comes to the village to take students to school outside the village costing 
Rs1800 each for 10 months. Before there was only one classroom in the village school, but 
the farmers were able to attract the local government to construct four more rooms. The 
new expanded school even has toilets. In Bibkhed there are 8-10 children who attend English 
medium private schools where their room and board is paid. Some 90-95% of the children 
now attend school to the fifth standard. Three years back there was only one classroom and 
now there are five with four new teachers. In Walki the farmers explained that ten children 
from the village beneficiaries have enrolled in private schools. Attendance of local children in 
school has not increased however. In Warwanti before irrigation, the school went up to the 
5th standard but two years back five new classrooms were added and the classes go to the 
10th standard. Some 8-10 children go to private school in Osmanabad. In Wanewadi, their 
school went to the 7th standard, but now it goes to the 12th. The RCC constructed school 
was built in 1953, but now four more rooms have been added. All children go to school and 
even 10-12 stay in Osmanabad for private school. There is no bus so students travel by 
public transport. 
 
In Gugwad school enrolment increased 50% and now 80-90% of children attend. A new 6-
room school has been built and the number of teachers went from 10 to 25. School nows 
goes up to 10th standard instead of 7th. In Varve the farmers told us there is more of an 
awareness of the need for education among the farm families in recent years. Nearly all 
children go to school. The school in the village was constructed long ago and goes up to the 
10th standard and was at this level before the dam, however. Most children graduate and 
80-90% enter college for the 11-12th standard and then on to universities as there are many 
to choose from in Pune. They commute to college in Pune daily. Most of the children do not 
become farmers, however, as farm families still can manage their farms and no one is selling 
out. In Bolegaon some 15 children attend private English medium schools. The schools are in 
a nearby town where the kids stay in hostels. Children of the farmers no longer work in the 
fields as laborers. In A. Jawale 8-10 children now attend English medium school and the local 
school has been extended from the 5th to 7th standard. The latter may have occurred 
anyway and not because of the Project, but more children are going to school. In Janephal a 
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few children are now enrolled in a private school and are fetched from the village in a special 
bus. 

 
In Gorja some 35 students attend a private school nearby which goes to the 12th standard, 
whereas the public school in the village goes only to the 4th standard. Some students are 
even taking computer courses. In Dhotra the public school is up to the 10th standard and no 
children go to private school but they do not work on the farm. Most children go to public 
school in Maregaon which goes to the 12th standard. None go to private school but only 
work on the farms during holidays. In P. Hatgaon only 3-4 students attend English medium 
schools 3 km away and are fetched by bus. The public school goes to the 10th standard. 
Children no longer work on the farm. In Shahapur 95% of the children always went to school 
over the past 20 years and there has been no change.  

4.2.13.5 Outcome: Access to medical care 
The government offers socialized health care at a minimum cost to the public. But few 
doctors want to be posted in rural health centers as they can earn more income in private 
practice. If specialized operations such as heart surgeries or cancer care are needed then 
farmers have to go to urban areas which can be expensive in terms of transport and living 
cost. Thus many rural people cannot avail of this care even if it is low cost. Having money 
brings more assurance that life-saving medical care is within their reach. We interviewed a 
farmer in Walki who related that with his added wealth he is now able to afford better 
medical care. For example, two years back his father was treated for a heart condition by 
specialists in Nagpur. The way he put it, with ‘money in hand’ one can get much better care. 
The government hospital near to his home does not have doctors to do such an operation, 
thus his father may have died. Another farmer said that when he or his family needed 
medical care they used to go to the local hospital in Ner, but now they can afford better care 
in Yavatmal hospitals. In Khandala, access to health care has also improved. The brother of 
one farmer who has well irrigation became ill and he was able to seek medical care in Akola 
costing Rs1 lakh. J. Jahagir farmers can arrange Rs50,000 on a moment’s notice from their 
bank accounts to pay for medical care. 
 
In Warwanti farmers can go to Osmanabad for medical treatment. Before, they could not 
afford the consultancy with a physician to even diagnose the illness. Now all can afford to go 
to a doctor and have specialized medical surgeries and procedures. Farmers also noted that 
fewer get ill as they undertake preventative measures such as buying over the counter 
medicines and eating a better diet. Farmers even now only go to a dentist if there is a 
problem, but not for prophylaxis. We found this was common in all the schemes without 
exception but not for general health problems. In Wanewadi, medical care starts by visiting 
the government hospital in Osmanabad, but patients who can afford the cost can be 
referred to specialists as far away as Solapur. Some have had heart surgery there costing Rs2 
lakh. Health care in Gugwad can be reached in a clinic 10 km away. Normally they go first to 
the pharmacy and if the prescribed medicine does not work then they seek a doctor. But the 
bigger hospitals are in Sangli. At the clinic they can get a prognosis, but now they have 
money to have expensive surgeries done. Before, there was less transport to source a 
hospital in Sangli. Farmers in A. Jawale now can see a doctor when they want and in a 
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private but not public hospital. Most farmers in medical need in Janephal now go to private 
doctors and hospitals for more prompt and better care. The farmers in Talkhed can afford 
the private hospital where there is no wait (2-4 h in the public hospital) and the doctors are 
more competent. In Gorja 80% of farmers say they avail of private medical care. In Shahapur 
farmers prefer private doctors and particularly specialists rather than general practitioners. 
In Dhotra medical care is both public and private and they prefer private. There are both 
public and private hospitals in P. Hatgaon but farmers this time prefer the public hospital as 
it is cheaper although they could afford a private hospital. In Varve only go to a dentist for a 
tooth problem but not for prophylaxis. 

4.2.13.6 Outcome: Improved public health 
Many diseases are transmitted in the wet season as a result of rural people defecating in the 
open and rains washing feces contaminated water into public water sources. Most people 
would wait until night time so they cannot be seen when they trek out of the village carrying 
a small tin of water to the edge of the town to defecate next to the road. The water is used 
to clean themselves afterwards. This practice propagates and perpetuates water borne 
human diseases as well as hepatitis in the village. Flood water even may enter wells as 
happened this year. This nightly practice is time consuming as well as dangerous. Snakes 
come out at night. To break the cycle people need to use toilets. It seems now that farmers 
with disposable income can now construct toilets with septic tanks whereas previously there 
were none to very few in scheme villages; even very few pit latrines. According to the 
farmers almost all farmers in Varve have septic tank toilets all paid for in the last 2-3 years. 
In Bibkhed 8-10 farmers now have constructed toilets with septic tanks, whereas before 
there were none. Farmers told us that if they have the funds they will construct toilets. For 
example in J. Jahagir, before no one had a toilet but now 50 homes have toilets with septic 
tanks. The pit toilets with septic tanks cost Rs20,000 to make. This indicates that rural 
people do not like to defecate in the open, but cannot afford the cost of toilets. As soon as 
they have the means, they will construct them. In Warwanti 30-35% of farmers have paid for 
installation of new toilets with septic tanks at Rs25,000 each. In Wanewadi there are now 
25-30 homes with septic tank toilets costing Rs30,000 each to construct. In Gugwad some 
70% of homes now have toilets, of which only 12 have septic tanks. The others are pit latrine 
toilets deodorized with lime. There are some 213 families living in the A. Jawale and now 80 
have constructed new septic tanks and toilets. Some 75% of families in Janephal now have 
constructed septic tank toilets. 40% of homes in Talkhed have toilets with 20% having septic 
tanks installed recently. In Gorja some 10-15 have toilets but only 4-5 with septic tanks. In 
Shahapur there are toilets in 50% of homes and 10% with septic tanks.  
 
Malaria and filariasis are common problem in Maharashtra, both transmitted by mosquitoes. 
In J. Jahagir farmers are now buying mosquito nets whereas before they did not. Some 50-
60% of farmers have purchased mosquito nets since the dam. In Varve the hotels along the 
highway have spawned sewage ponds which breed mosquitoes. This is a new development 
which has nothing to do with the tank. Mosquito nets in Talkhed are used only by 10% of the 
farm families. In Gorja mosquito nets are only used for children even though there are 15 
cases of malaria and some with filariasis in the village. In Dhotra only 4-5 families have 
mosquito nets but there is no malaria. In Maregaon no one uses a mosquito net as there is 
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no malaria. P. Hatgaon and Shahapur no one has mosquito nets as they run the fan on high 
speed at night. In P. Hatgaon there is no malaria while there is some in Shahapur but it is 
declining as farmers take treatment. 

4.2.13.7 Outcome: Use of more sustainable and less polluting cooking fuel 
The common cooking fuel in rural areas is either wood or dried FYM cakes. Wood comes 
from forests and deforestation is one reason that rainfall in Maharashtra has been steadily 
declining over the decades. The term Maharashtra in fact means dense forest. A drive 
around the countryside shows that the situation has changed over the past decades. Most is 
open land. Smoke from burning wood in the homes is a leading cause of lung cancer among 
women. FYM, although it is preferred due to less smoke, is better used as the more 
sustainable practice of fertilizing farmland than burned up as fuel. Straw is the major food of 
bovines that produce FYM, not replacing it reduces organic and nutrient content of farm soil. 
The farmers in J. Jahagir also told us they purchase propane gas in cylinders (LP gas) to cook 
with instead of wood. They said this practice reduces smoke pollution in the home for better 
health and uses less wood, thus saving trees. In Wanewadi 25 farmers use LP gas for cooking 
and refill the cylinders in Osmanabad. Twenty homes in Gugwad use LP gas instead of wood 
for cooking. Some 50-60% of farmers in Talkhed use LP gas as cooking fuel, a 40% increase 
over the past five years. Some 8-10 families in A. Jawale have converted from wood to LP gas 
for cooking. Some 50% of families in Janephal have switched from wood to LP gas. This 
spares fetching wood and time is saved in cooking as the fire is hotter. In Gorja 80% of 
families now use LP gas for cooking fuel. In Dhotra 70-80 families recently cook on LP gas. In 
Maregaon 25% use LP gas as cooking fuel whereas few did before. Half of the farmers in P. 
Hatgaon now cook with LP gas rather than wood. Several years ago only 2-4 families had LP 
gas. In Shahapur 100-125 farmers now use LP gas. 

4.2.13.8 Outcome: Improved personal hygiene 
When farmers are poor they cannot afford soap, laundry detergent, toothpaste, or tampons 
that would improve personal hygiene. Soap is used both to wash ones hands to prevent the 
spread of diseases such as cholera and hepatitis. This is particularly important as food is 
prepared and eaten often by unclean hands. Laundry detergent also sanitizes clothing and 
prevents disease transmission. Farmers in Warwanti before the Project did not use either 
hand soap or laundry detergent, but now they do. In Wanewadi the people have used hand 
soap for 25-30 years, but in the last 10 years more have. Laundry soap has been more 
commonly used over the last 10-15 years. Some farmers in Gugwad have used hand soap for 
the past 10 years but now all do. Laundry detergent was used 10-12 years ago by some 
farmers but now all can afford to purchase it. Only 5 years back only 50% of farmers in 
Janephal purchased hand soap and now 100% do. All farmers and their family members in 
Talkhed now use hand soap (from 50-60%) over recent years. Ten years ago only 10% of 
families in A. Jawale used hand soap and now all do. In Dhotra all now use purchased hand 
soap. They used washing stones before. In Maregaon some 70% used hand soap before but 
now all do. In P. Hatgaon hand soap was used before but was cheap and now they use better 
quality scented soap. In Shahapur when it was rainfed only 40% used hand soap and now all 
do. All farmers in Varve use soap and laundry detergent but had done so since before the 
dam. 
 
Toothpaste prevents caries and tooth infections which predispose people to other medical 
problems such as heart diseases. Brushing teeth with a purchased toothbrush and 
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toothpaste was only widely adopted by some farmers 10-12 years ago, but now more than 
90% do. The rest use a neem twig or stick. In Dhotra 90% of farmers use toothbrushes and 
toothpaste and gave up the neem leaf and coal. Use of toothpaste and a brush has risen 
from 50 to 100% in Maregaon. Before farmers in Maregaon brushed their teeth with a neem 
twig now all use a brush and toothpaste. In Shahapur before irrigation 30-40% used 
toothbrush and toothpaste and now 70-80% do. All farmers in Varve have used toothpaste 
since well before the dam.  
 
Not having good fitting sanitary napkins prevents school girls from joining in many activities. 
Before, women used a cloth rather than water resistant tampons. In Gugwad, most women 
(particularly the older ones) still use traditional cloth sanitary napkins and none purchase the 
branded tampons. In Wanewadi and Varve even with increased income, most women 
including the young generation use tampons. As girls are better educated they now use 
tampons. They learned to use them from TV advertisements. Younger women in Janephal 
now purchase tampons while older women use the traditional cloth. 
 
When we saw a farmer with a cloth bandage over a wound we inquired if any farmers use 
Band-Aids and the answer was no. They use iodine and then a cloth disinfected in bleach to 
cover it.  

4.2.13.9 Outcome: More farmers now practice birth control 
One of the greatest barriers to rural prosperity is the declining farm size. Each generation, 
farm size decreases as inherited land is divided among the male children. The manufacturing 
revolution that will create jobs in the cities causing rural to urban migration has not 
happened to an extent equal to that of the West which vastly increased farm size. Therefore, 
the more children, the smaller becomes each farm. The new generation in Warwanti now 
takes birth control pills or women get sterilized after several children are born. They are 
more educated and now can afford them as they have learned about them from TV or 
government programs. In Wanewadi GOI health workers regularly come to the village and 
distribute birth control pills and condoms. The health department in Gugwad distributed 
birth control pills and condoms, but farmers told us, as more children get educated, the 
numbers using them will increase without government intervention. The important driving 
force in population control is education of children which the Project has greatly influenced 
indirectly. In Varve birth control has attained a greater awareness among the younger 
generation who are now educated. The linkage here is that with increased wealth, more 
children become educated. They in turn chose to have fewer children. Education gives them 
the knowledge on how to practice birth control as well as the added income that removes 
the need to have more children to be farm laborers. Almost all women of reproductive age 
in Talkhed use birth control pills. Farmers’ wives in Janephal have been using contraception 
pills since the last 10 years. In Dhotra some 75% of women undergo a sterility operation 
after they have enough kids. In Maregaon birth control practiced by women has gone up 
from 50-almost 100% in the past two years due to increase in income. Birth control in P. 
Hatgaon is now carried out by families who have 2-3 children then have a sterility operation. 
In Shahapur birth control seems to be working as in the last 20 years the population has 
leveled off. Many women have operations.  



 88 

4.2.13.10 Outcome: Minimizing tragic deaths 
A farmer in Walki related an amazing fact in that, during the rainfed years, farmers who took 
out large loans for cotton production were not able to repay and thus defaulted. Such 
farmers can lapse into deep depression, and as a result, three committed suicide in the 
village. Suicide among farmers with large debts that they believe they can never pay off 
became an epidemic a number of years ago, particularly in the cotton growing regions of 
Maharashtra. After farmers received irrigation, no farmer has committed suicide in Walki. 
Farmers in J. Jahagir, Bibkhed, Varve, Maregaon, and Janephal told us there were never any 
suicides in their villages but during the period when they sought seasonal migration to seek 
jobs a number became ill and died due to the hard living conditions they had to endure away 
from home. Now no one migrates and this tragedy is over for these villagers. On the other 
hand we learned that in Wanewadi two farmers committed suicide in the last two years all 
from crop loans taken from private lenders. There was a drought and they were badgered to 
repay by the lenders. Both were young. In Dhotra there have been five suicides in the past 
years all from family problems and none to unpaid farmer debt or because of new wealth. In 
the past 5 years there have been 3 suicides (two men and one woman) in P. Hatgaon all 
having to do with soured relationships rather than unpaid loans. In Shahapur there have 
been 3 incidents of suicide in the past years but from family matters. 

But in Talkhed there was one suicide 3 years back from a farmer who could not pay his loan. 
In Warwanti there have not been any suicides in the village, but two drivers who migrated to 
Mumbai contracted AIDS and died some five years ago. In Mumbai three died of AIDs over 
the past 10 years among those that migrated from Wanewadi. The Gugwad farmers told of 
some of their colleagues who migrated had died during the seasonal migration but they did 
not know the causes. AIDs would be a suspected cause as being away from home many men 
visit prostitutes in the cities. As a rule only the young and strong can endure the hardships 
from seasonal migration, but even they are prone to die under the circumstances. 

4.2.13.11 Outcome: Brokering better marriages 
The size of weddings has also been significantly affected by the new middle class wealth. 
There seems to be social pressure or pride, but the size of a dowry appears to be related to 
one’s income. In Walki a farmer told us that he just got married and could now afford an 
expensive wedding. It was worth it according to him as he was able to marry a more 
educated bride due to his higher income status. Since irrigation has been around for a 
decade or so in Talkhed there has not been any noticeable increase in the cost of marriages 
which vary from Rs1-2 lakh. In J. Jahagir farmers told us marriage ceremonies used to serve 
food to a limited number of guests and now the whole village is invited. One farmer paid a 
dowry of Rs3 lakh and his daughter was able to marry a husband with a steady and good 
paying job (a much desired quality for a husband). Before the Project, a dowry averaged 
Rs25,000. Sons and daughters of better off farmers can now marry partners that have higher 
levels of education and income. In Gorja marriage costs have risen from Rs50,000 to 2-3 lakh 
but a boy with a government job can request Rs5-6 lakh. In Bibkhed, the farmers related that 
more people can now afford to get married. Families are now more willing to give away their 
daughters, however, and they are now better educated so they can get a job. The dowry has 
increased from nil or Rs50,000 to 2-3 lakhs. The geographic range for seeking mates has also 
expanded. In Warwanti spouses are searched up to a radius of 50-60 km away. In Warwanti 
the dowry for a marriage rose to Rs 1 lakh, whereas before was Rs18-20,000 only or even no 
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dowry. One farmer said he paid Rs2.7 lakh for his daughter’s weeding but her groom works 
in a sugar factory and has land. Now brides and grooms are sourced outside the district.  
 
In Wanewadi the price of a dowry has risen each year and now ranges from 1-6 lakh. Before, 
many weddings had no dowry. The cost of dowry has doubled in Gugwad in the last five 
years and the quality of the spouse has not changed however. Marriages in Bolegaon have 
risen from Rs15,000 to Rs1 lakh. Cost of marriage in A. Jawale has increased from Rs25,000 
to Rs2 lakh. Dowries have likewise increased. However brides and grooms are now better 
educated and have jobs. Cost of marriages in Janephal has doubled and now new spouses 
can come from 50 km or further away. This increases the transportation costs to weddings 
but brings also better quality mates. In Maregaon marriage costs have risen from Rs50-
60,000 to Rs 1.5 lakh. Cost of a marriage in P. Hatgaon has increase from Rs10,000 to Rs1 
lakh. In Shahapur marriages have risen in cost from Rs 30-40,000 to 1.5-2 lakhs. They do not 
go out of the area to look for spouses. 

4.2.13.12 Outcome: Affording a vacation 
We asked farmers whether they now travel or take vacations or otherwise enjoy their leisure 
time. A farmer in Walki we interviewed has not travelled or taken a vacation as his workload 
is more due to the increase in planting seasons. With his new wealth, another farmer in 
Walki was able to take a trip some 300 km away for a holiday to visit family members. He 
could now afford to travel. In Wanewadi some farmers travel to see their relatives within 70 
km radius. Most go in the summer and spend only 2-3 days. In Gugwad some farmers now 
can make trips to see relatives whenever there is a family function. In Varve farmers make 
bus trips to see relatives within about a 50 km radius. Some make such trips every 15 days or 
so. Even though the farmers can now afford vacation trips, few take them. No farmer we 
talked to has been on an airplane. No farmer takes a vacation for pleasure in Janephal but 
now can travel to visit relatives more frequently. No farmer in A. Jawale or Janephal has 
taken vacation a vacation but now they can now take more frequent trips to see relatives. It 
seems that the only trips farmers take is to see relatives and no one goes on a vacation as 
such. 

4.2.13.13 Outcome: Now able to go on religious pilgrimages  
Most farmers are frugal in regard to taking a vacation just for leisure. Aside from visiting 
family members they prefer to take pilgrimages to famous religious sites. Pilgrimages are 
often lengthy so that only the better off farmers can afford not to work for a week or more 
as well as cover costs of travel and food. In J. Jahagir to demonstrate their thanksgiving and 
religious conviction, 70 joined the recent march from Pune to Pandharpur for 17 days on the 
road. Only 5 had made this pilgrimage before. Two went to Akola for a shorter march to 
Shegaon. Villagers now feed worshipers in route to the temple in Shegaon. Now 6-7 from 
Bibkhed made the journey from Pune to Pandharpur whereas no one had done this before. 
Others have gone to Balagi in Andhra Pradesh (AP), another religious site. Warwanti farmers 
also now can travel to religious sites such as Balagi or Kohlapur or Shiridhi. Some 25 people 
go on a pilgrimage last year, whereas before none could afford such trips. Last year in 
Wanewadi 25-30 took a pilgrimage to Pandharpur. In Gugwad lately, 300 farmers made a 
pilgrimage for 8 days to Sri Shulam in AP, some 600 km away. In Varve religious pilgrimages 
to Pandharpur and Gangapur are made by 40-50 farmers each year, but these numbers have 
remained the same since before the dam. Some 20% of WUA members’ families in Talkhed 
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go on pilgrimages every year to a variety of locations: Pandharpur (most), Shegaon, Shiridhi, 
Shiraput. More Janephal farmers go to pilgrimages in Pandharpur, Shegaon, and as far as 
Venkateshwara Temple at Tirupati in Andhra Pradesh. 50-75% of farmers in A. Jawale take 
pilgrimages to Pandharpur, Paitin, Singhanapur and Shiridi. In Gorja farmers normally take 
pilgrimages to Pandharpur and Madhya Pradesh (MP) to Lotsua once a year but this has not 
changed due to irrigation. In Dhotra some 50 farmers take annual pilgrimages to 
Pandharpur, Shiridi, Shegaon, and Pachmadi in MP and more do so because of new income. 
In Maregaon religious pilgrimages are now attended by most farmers with Pandharpur and 
Shegaon being favorite destinations. In P. Hatgaon some 25-30 farmers take pilgrimages 
even to Putta Purti in AP: 

4.2.13.14 Outcome: Farmers able to pay their utility bills 
Electricity is much needed in rural communities, not just to light up the home at night and 
power TVs, but to power irrigation pumps. Many villagers however have tapped illegally into 
the electrical grid and do not pay for their electricity. This means that they are being 
subsidized by the state. In J. Jahagir before the Project only 35 homes had metered electric 
connection while all the others were illegally tapping it. Now that farmers can afford it, all 
homes have metered electricity and pay their bills. There are now 20 wells with electric 
pumps and each has a meter and they are all paying for it. In Bibkhed, farmers estimated 
that 90% of the homes have metered electricity, whereas before only 5 homes were 
connected legally. In Warwanti all farmers now have electric hook-ups with meters, whereas 
before only 10% did. In Wanewadi all homes are legally connected to electricity with meters. 
These testimonies indicate that over the years that farmers were illegally tapping into the 
system and that they felt regret for this action, but felt it was necessary as electricity was 
needed for them to live. But as soon as they could they paid for its use. Ten years ago 99% of 
families in A. Jawale illegally took electricity from the grid now it has reversed as only 1-2% 
now. In Gorja no one stole electricity but now 95% have their own meters. In Dhotra no one 
tapped into the electrical grid now or ever due to the risk of electrocution. Illegal tapping 
into the electric grid has never happened in Maregaon, P. Hatgaon, and Janephal where 
most farmers now have electric meters. The local electric board has lowered electric rates in 
Talkhed and gives subsidies to the poor, so no one illegally taps the grid. In Shahapur only 
10% of farmers illegally tapped into electric lines, but none from WUA only for homes and 
not pumps. 

4.2.13.15 Outcome: Farmers more willing to pay their irrigation water fees 
The WUAs were formed to create a social group following democratic principles that could 
charge its members water fees and they should pay them in a timely fashion. Earning more 
now should enable farmers to pay their irrigation fees. In Bibkhed the WUA is able to collect 
water fees from the farmers. In 2010 they collected Rs175,000 in water fees and the year 
before this was Rs128,000. They are spending the money on maintenance of the irrigation 
system as well as for the purchase of a new transformer. Last year 50% of Warwanti farmers 
paid their water fees of Rs500/ha. This is significant as most farmers receive irrigation water 
from percolation from the tank. In Varve all farmers pay their water fees for if not their 
irrigation water is turned off. Irrigation fee payment has been poor because of the lack of 
rain in A. Jawale. In P. Hatgaon irrigation is being denied to farmers who are in arrears in 
water fee payment. 
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4.2.13.16 Outcome: Increased acts of charity 
Acts of charity have risen among farmers whose income has increased due to the Project. In 
Khandala during the past two drought years, six farmers in the village who had wells and 
were able to harvest good crop, were grateful for their good fortune. So after harvesting 
they invited their less fortunate neighbors to a dinner cooked by them. Six farmers took 
turns in preparing food in the field for 20-50 less fortunate neighbors on each occasion that 
spanned a month. Their motivation was the good fortune they felt upon harvesting high 
yields. Farmers in J. Jahagir told us they were similarly motivated and arranged meals for the 
less well off in their village, but these took place on religious holidays. In Shegaon there is a 
Hindu temple where the Bibkhed farmers have now been donating more funds for charity. In 
Warwanti, farmers give to a community that comes from Osmanabad around harvest time 
to ask for food. This is an old tradition, but now the farmers can offer more food. Charitable 
contributions of Wanewadi farmers consist of assisting with temple construction, and after 
harvest providing a meal for their immediate neighbors. This includes a blessing for the 
successful harvest with preparation of sweets. This is an old tradition no matter how large 
the harvest. In Gugwad, farmers have contributed to construct two new temples in the 
village. Twice or thrice a year, farmers provide food for the whole village during religious 
festivals. This has always been done, but what has changed is the quality and quantity of the 
food has increased. In Varve charitable contributions go mostly for religious festivals, 
cultural programs, and the annual village festival. Their contributions have tripled since the 
Project dam. Contribution to charity has doubled by farmers in A. Jawale mainly in their 
contributions to construction of new temples. They feed those needy who come to their 
door and during religious festivals share the burden of feeding all of those who are hungry 
such as the 7-day saptah parayan festival. Janephal farmers are now giving more to charity 
such as the religious trust in Shegaon. There are no beggars in the villages. They provide 
food for the village feeding program that runs the year round as well as on religious days 
such as the 7-d saptah parayan. In Dhotra there are some 25 programs in the village 
annually that involve feeding people as well as paying for decorations, and making the 
programs. Farmers have given ever-increasing amounts in recent times. In Maregaon charity 
donations have increased 40-50% over the past few years. Food is given to poor people in 
need and during village programs and festivals. Donations pay for food and decorations. In P. 
Hatgaon contributions to charity have increased. Every month and on religious festivals the 
farmers give money to cover decoration and food costs. The amount has increased 5% per 
year. Charitable donations have increased five-fold in Shahapur. They spend on religious 
festivals, Shegaon trust, an ashram school for the poor, and for a new temple.  

4.2.13.17 Outcome: Increase in vices 
Often new found wealth can lead to bad habits such as gambling or drinking. Bibkhed 
farmers have not become victims to gambling, outside of social card playing for low stakes. 
Alcoholism, however, apparently has risen dramatically from 5 to 50% of farmers. Farmers 
can now buy many kinds of drinks from beer, branded whiskey, etc. rather than the locally 
made wine. We saw one drunken farmer lying along the village road as we left Bibkhed that 
bears a testament to what the farmers said. In Gugwad use of tobacco has not changed, with 
some 50% of men using chewing tobacco. J. Jahagir farmers said that their new wealth has 
not seemed to have corrupted their habits. Although they can afford to drink more wine 
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than before, they do it in social settings and do not get drunk or gamble away their earnings. 
They say they have little time to gamble. In Warwanti, farmers do not gamble for money, but 
drinking alcohol has gone from 1% of farmers to 60-70%, but it is only social drinking. There 
always have been three drunkards in the village which has not changed. In Wanewadi, 
gambling for money is not done by the farmers, nor are there any drunkards in the village. 
We did see the men playing cards but this was just for fun. In Gugwad alcohol consumption 
has increased to 100% since the new wealth, but only social drinking. They purchase mainly 
country wine and jaggery rather than branded beverages. Farmers do not gamble for high 
stakes. The younger generation now chews scented tobacco. In Varve no gambling is done 
by the farmers and alcohol consumption and use of tobacco have been reduced as the 
younger generation do not drink much nor chew tobacco. There is no gambling and 
alcoholism has remained low in Talkhed. There is no gambling in A. Jawale but some 10-20% 
of farmers (mostly younger) have taken to alcohol. In Dhotra there is no gambling but 
alcohol consumption increased a lot especially ‘English’ over country sources. Tobacco use 
has also increased. Alcohol consumption and gambling each has increased 50% in Maregaon. 
In Shahapur gambling has increased five-fold but only small sums are bet. Alcohol 
consumption rose from 40 to 60% of farmers.  

4.2.13.18 Outcome: Index of happiness 
One final measure of the benefit of irrigation is whether the farmer beneficiaries are happier 
because of it. Studies have shown that one’s age is a factor in happiness with youth being 
very happy but then with age happiness soon declines after marriage, work, and raising 
children to a nadir around 46 years of age. Then the happiness curve increases steadily into 
old age. This relationship has held up in every country studies worldwide. Sociologists and 
economists have also found a positive correlation with one’s income and happiness which 
seems to prove that money can buy happiness after all. These dynamics are at work when 
we interview farmers. First is that most farmers we interview were between 25-50 years old 
indicating they are not as happy as older farmers. The age of farmers interviewed therefore 
produces a bias in the results. Farmers in A. Jawale mentioned they felt happy giving to 
charity and as their capacity to give has increased then perhaps they are happier. Regarding 
improving happiness, the Janephal farmers said that now that the irrigation is set to run they 
are more hopeful and those that have availed of the irrigation are more satisfied with their 
lives. Farmers in Talkhed say they are not particularly happy as they remain concerned about 
marketing problems. In Gorja the younger farmers said they are happier now but cannot 
measure the degree. We spoke to the oldest farmers and they admitted they are happier 
but worry that the cost of living and expenses are rising but they prefer their current lifestyle 
compared to before. There is now greater food security. They remember the 1972 famine 
and remember eating a red milo which was imported from the US and did not taste so good, 
but they ate it any way. In Dhotra and Maregaon, farmers having irrigation said they are 
happier. Those farmers in P. Hatgaon who have increased their yield with irrigation are 
definitely happier now. In Shahapur those who have irrigation are markedly happier as their 
condition has improved a lot. The farmers were asked if they considered themselves as 
being middle class. After some thought they said yes, but lower middle class. This report 
supports this belief. 



 93 

4.3 WUA strengthens farmer empowerment 
In forming water user associations, farmers became more embolden to chart their own 
future as a group and to form alliances with various institutions to request assistance and 
services related to agriculture. Exposure visits to nearby agricultural institutions as well as 
hiring resource speakers in the PADP training gave them useful contacts to follow up with. 

4.3.1 Outcome: Farmers become proactive in forming institutional linkages 
In three of the schemes, farmers told us in a number of instances where they, either 
individually or as the WUA, became proactive and sought assistance from government 
entities to meet their felt needs. In Walki a farmer was able to get a grant-in-aid from a DoA 
scheme to put in a second well and he purchased a sprinkler set and electric pump. He was 
more eligible to join the scheme due to the irrigation tank and now having irrigated land. J. 
Jahagir farmers attracted government funds to expand their school as they were willing to 
supply land. A neighboring village was offered assistance first, but could not agree on which 
lot to use. J. Jahagir farmers quickly located a lot and obtained the assistance. It has a highly 
organized WUA and therefore can be proactive to attract more government programs. Most 
villages have internal conflicts and cannot agree on giving land or how to distribute the 
irrigation water. Furthermore J. Jahagir farmers now regularly avail of DoA schemes due to 
the linkages they have made. A scheme to install a well requires the farmer to pay Rs90,000 
with the government contributing Rs1.1 lakh. Before farmers could not raise that amount of 
money, but now they can. After PADP was completed, the DoA offered to organize a weekly 
on farmer field school training program which was held for a year in the village. They told us 
that through the Project they have maintained linkages with the Punjab Rao Agricultural 
University in Akola through the DoA, as they made exposure visits there and the Project 
hired their faculty to be lecturers. So now when the university has training programs, they 
contact the KM as the farmers can afford their own transport to Akola to attend such 
trainings. Just recently 50 farmers from the village attended training. The DoA also advises 
the villagers of other training programs as they know the farmers will turn up. 
 
In Bibkhed, the farmers said that if the road were paved, they would purchase more dairy 
cows and sell milk in Lonar. They are lobbying with their state and national political 
representatives to upgrade their road. They are petitioning these same representatives to 
press their case with the Department of Education to add two more teachers in order to 
upgrade their local school from 5th to 7th standard. They have also availed of some DoA 
schemes such as accepting fruit tree seedlings. The Extension Worker even visits weekly so 
they are kept up to date on new schemes. This last statement is quite unusual as in many 
villages farmers barely know the name extension worker or have ever seen him. To get the 
worker to come weekly must mean the villagers are very kind to him. Gugwad WUA 
members felt that the RD%WCD owed them Rs7 lakhs for payments they were owed due to 
their work on the distribution system. They lobbied us when we visited the site and then 
spent two days in Pune talking to the EE and CE. They eventually got their money. In 
Shahapur the WUA farmers often seek information from the agricultural university they 
visited on an exposure visit. The farmers took the cellphone numbers of some scientists 
whom they can contact if they have questions related to agriculture. In Maregaon some 
farmers made contact with the local university on the exposure visit and now subscribe to a 
newsletter that they regularly receive. 

4.3.2 Outcome: Krishi Mitra becomes catalyst for change in the village 
The KM was the assistant to the FSO during PADP training, and although he did not conduct 
training, he became more familiar with modern farming methods. We found farmers, more 
often than not, continued to seek his agricultural knowledge after the training ended. The 
KM often fills the role of the local extension agent. In Gugwad and Varve the KM is still 
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viewed as a local agricultural expert and is sought out by farmers for advice. Not all KMs, 
however, have attained this status as personalities differ and ability to engage their 
colleagues. Some farmers also believe that the KM is a farmer like themselves and does not 
know modern practices any better than they do. The KM in J. Jahagir has become a village 
spokesman and makes weekly visits to the local DoA office to see what new schemes are 
being offered, thus ensuring J. Jahagir farmers are the first to sign up. When Akola University 
contacted the DoA looking for farmers to attend a training course, 50 farmers from J. Jahagir 
volunteered to attend and bore their own expenses to travel to the venue. A Bibkhed farmer 
who recently entered the village told us he went to the KM to learn about farming methods 
and read the PADP training literature that he had kept. In Warwanti the role of the KM has 
continued and the farmers still come to see him on a daily basis to ask question regarding 
seed treatment, insecticides, and pest and disease control. He told us he does not mind as 
he also learns from their questions. If the KM does not know the answer, he telephones the 
FSO who is still in the area working with AFARM on another Project. With all of the 
horticultural crops, farmers will always have many more questions and even requested a 
reprise of PADP and this time focus on cash crops. If the FSO does not know the answer, he 
contacts AFARM or the local KVK. The WUA is even willing to pay for agricultural resource 
persons to come to their village and give lectures as in PADP. Based on contacts made in the 
exposure visits, they plan to ask and will demand a handout from the resource speaker 
before payment. Four WUAs told us in principle they would pay for a future PADP course, 
especially after a few good rainfall years.  

4.4 Trends 
The results of the farmer surveys have revealed a number of agronomic and socio-economic 
trends that occurred in most schemes as a result of the use of irrigation water for more 
intensive and profitable agriculture. 

4.4.1 Succession of crops from food crops to high value crops 
Based on the Impact Evaluation Survey and from discussions with farmers, they told us they 
followed a step-wise succession in the transition from growing mainly subsistence cereals 
and pulses and cash field crops to horticultural crops. In many schemes, however, farmers 
were already irrigating from wells so such farmers already experience growing a mixture of 
food and various cash crops. There are two types of cash crops, those that have a ready 
market and those that don’t. Farmers stand to make the most money from growing the 
latter but must be able to bear the risks of crop failures or low prices in the market. But for 
those that had no sources of irrigation the path was followed more slowly but inevitably to 
higher value cropping but not necessarily to horticultural crops. It was noted that without 
prior irrigation facility, the farmers’ first goal was to satisfy food security for the family. 
Farmers first focused on growing food and cash field crops under irrigation in the rabi 
season. Such crops have ready and insatiable markets, therefore surplus harvest always can 
be sold. As the prices are low for these staple crops, the net returns do not show high 
incomes initially. Bibkhed and J. Jahagir are examples of such schemes where they grow 
soybean, sorghum, maize, and pulses in the kharif season, and wheat, sorghum, gram in the 
rabi season, with groundnut in the summer season. Farmers in such schemes may have 
grown soybean, cotton, and sugarcane as rainfed cash crops, but with irrigation they 
expanded the area sown for these crops, and in the case of cotton and sugarcane began to 
irrigate not only in the kharif (as protection irrigation) but also in the rabi. In favorable 
locations and years such as 2011 where tanks still have available water they also irrigate in 
the hot season. Examples of such schemes are Bolegaon and Talkhed where they selected 
long maturing cotton that could be harvested over eight months. They gave an extra 
irrigation along with fertilizer to extend the harvesting season into May. Such a long harvest 
period provides a steady income stream enabling funding of input costs for other crops.  



 95 

 
After obtaining food security and some disposable income, farmer next begin growing some 
common vegetables such as chilli, brinjal, onions, tomato, etc., to sell in local village and 
town markets. This will be a period of experimentation where a number of crops will be 
tested for local adaptation and production as well as market success and profitability. They 
need to learn how to satisfy the market needs in terms of quality and how to transport their 
produce with least injury in transit. They will also more likely to succeed if they form small 
marketing groups and pool their resources to purchase a truck or share the cost of rental to 
seek higher paying markets, even long distances away. Traders like to purchase large 
volumes rather than the harvest of a single farmer. With cellphones they can shop around 
various markets looking for the best one to sell to.  
 
They then begin to grow perennial fruit crops such as sweet orange, mango, or grapes or 
sugarcane. After that they can begin to think about skipping some of the marketing 
middlemen and taking more profit for themselves by purchasing trucks. Some may purchase 
trucks not only to use but to rent to their neighbors. Later the irrigated scheme may attract 
seed companies that may make arrangements for contract farming. All the while farmers 
gain experience through trial and error to improve performance and efficiencies to achieve 
higher yields more efficiently as well as profits. Hopefully they will reach a stage of 
empowerment where they all join together and use the WUA to begin to become proactive 
with local the government to resolve grievances and get the promised services that 
governments are supposed to supply. J. Jahagir, Bolegaon, and Bibkhed are examples of such 
an evolution. 

4.4.2 Farmers realize savings in water by progressing to sprinkler and drip 
irrigation 

Throughout this stepwise course of development, farmers are prone to adopt water savings 
technologies, first from gravity to sprinkler irrigation and then to drip. Gravity irrigation is 
not only highly wasteful of the scarce water resource, it leads to over-watering and under-
watering often in the same field that depresses yield. Sprinkler systems even out the 
distribution of water resulting, not only in water savings, but in producing in higher yields. 
The more water farmers save, the more seasons or the larger area they can irrigate. Farmers 
told us they can irrigate twice the area with sprinklers than with furrow irrigation and if they 
switch to drip the savings is four-fold. Some farmers even use drip irrigation on sugarcane 
and cotton. During this process many farmers put in more wells to increase their water 
supply, particularly in schemes where percolation of tank water increases ground water 
levels. To achieve sprinkler and drip irrigation they usually take advantage of DoA subsidies 
on equipment and either borrow the money or use their own funding. Not all farmers can do 
this right away and usually stay with sprinklers until they have enough income to invest in 
drip.  

4.4.3 Farmers increase farm size and soil fertility 
Once irrigation becomes available, farmers begin expanding their holdings either by 
converting marginal land or purchasing land. Marginal land can be grazing land that is 
converted or abandoned land where boulders are removed and the fields leveled. They also 
spend more money on organic fertilizer such as FYM to improve the nutritional status of 
their soils, particularly in light of crop intensification which increases the demand on soil 
nutrients. Farmers will need to increase their rainfed fertilizer rates as the yield potential is 
now double and the nutrition applied therefore has to be doubled. With irrigation, risk of 
crop failure is less and can be more tolerated than in the rainfed condition with only one 
crop per year. With irrigation farmers have two to three chances a year. As soon as land 
becomes irrigated its value soars and farmers are reluctant to sell. But sometimes a farmer 
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can purchase land, and the smart ones do this before the value rises significantly. Once 
acquired or converted, the land is then irrigated by the farmer who purchases more pipes or 
extends canals. 

4.4.4 Price of labor increased 
In a number of schemes before irrigation, farmers sought employment in urban areas during 
the rabi and summer which are off-seasons in rainfed areas. Five forces prompted increased 
demand on labor supplies and consequently reversed the seasonal rural-to-urban migration 
movement. The first is competition between the higher wages offered in nearby cities which 
attracted the landless from scheme villages to permanently resettle in urban areas. This is a 
worldwide trend as agricultural labor is priced lower, thus the available labor pool is 
decreased. This can be a continuous drain especially if neighboring villages are also irrigated 
which increases demand. Second were small-scale farmers who offered themselves as 
laborers as they had more free time due their smaller holdings when the crops were rainfed 
but now with irrigation, they also become busy. Third is that irrigation allows cropping in 
more seasons due to irrigation. This creates so much year round work in well irrigated 
schemes such as Varve that farmers rarely take a vacation. They complain of the extra work, 
but appreciate the extra income. The fourth force was that children now attend school as 
their parents can now afford it and thus no longer work in the fields on a regular basis. Some 
children live in hostels away from the farm so are further removed from the village. A fifth 
factor is NREGA, the government rural employment guarantee system that provides funds to 
keep rural laborers from seeking work in the cities. The labor wage offered by the 
government is often more generous than what farmers are prepared to pay further reducing 
the labor pool. Labor demand quickly soared with irrigation and wages escalated. If there are 
rainfed areas surrounding the village, then laborers can be attracted. As this is not always 
the case, farmers begin to think of means of saving labor such as using weedicides, leasing or 
purchasing tractors and farm implements such as harvesters, threshers, and drill seeders. 
Interest in using weedicides soared in irrigated areas as weeding is normally done by hand. 
Some communities responded by pooling their labor forces. Farmers also may change to 
crops with less labor demand such as fruit trees. 

4.4.5 Livestock 
The number of bullocks has decreased in communities where farmers can afford to purchase 
or lease tractors. Also farmers have less family labor available to care for animals. Livestock 
raising is very labor intensive. Therefore goat and bullock populations are decreasing. On the 
other hand, raising buffaloes in pens will increase especially with dairies around. Some 
farmers have started dairies that became wealthy from irrigated farming. Farmers can earn 
from selling milk and want the resulting higher amounts of FYM to improve the fertility of 
their fields. Some farmers are using FYM in biogas tanks to generate their own electricity. 
With load sharing this is a great incentive for farmers to produce their own to power pumps. 
With penned livestock, farmers will need to seek the assistance of veterinarians who now 
willingly come as farmers pay in cash. Survival of livestock improves as does their diet as 
farmers now can afford nutrients and supplements, thus milk volume increases. Farmers 
purchase automatic feeding and watering systems to save labor. Livestock are a good 
investment as farmers can always sell them if they need cash. 

4.4.6 Family planning 
With middle class income, farmers can now educate their children by putting them into 
private schools, which leads to family planning among the new generation and reduces the 
number of children inheriting the family farm to slow down the inevitable outcome of farms 
becoming too small to be economically viable. Many women now are becoming sterilized 
after their second or third child. Especially younger women use birth control pills or their 
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husbands use condoms. Survival of children is increased as farmers can afford better medical 
care and practice better hygiene and public health such as use of soap, constructing toilets, 
and purchasing mosquito nets. Farmers will bear fewer children when they know the 
survival rate is high. Children grow up healthier as they have better diets with more crops 
being grown and the buying power of parents to purchase more diverse types of food which 
provide a more balanced diet. 

4.4.7 More sustainable environment 
The irrigation tank increases biodiversity by attracting more water birds such as herons and 
egrets in the ecosystem. The tank also provides water to raise fish so WUAs lease fishing 
rights which becomes an income. The fish will be sold locally so farmers benefit in their diet. 
The fish also attract the water birds that prey on them. The tank provides more drinking 
water to the community which was often scarce and often required much time and energy 
of the family to secure each day. The tank raises the ground water levels so farmers can avail 
of drinking water from their own wells year round. The tank also decreases soil erosion by 
stopping flooding in the watershed. Farmers now with a middle class income prefer to 
purchase LP gas as fuel to cook rather than wood as it cooks faster and less labor is needed 
to fetch it. As a result more trees are spared in the environs. Not using wood fire decreases 
air pollution and lung diseases due to smoke inhalation by family members. Cutting down 
the forests is a reason that rainfall has been decreasing over the decades. Reducing the rural 
population also puts less pressure on trees as well. Dried FYM, a fuel, should be used as an 
organic fertilizer returning nutrients to the land and not burned to form more CO2. 

4.4.8 Becoming better citizens 
With increased income farmers now can pay for utilities such as electricity and water fees. 
Many formerly made illegal connections to the grid and did not pay their water feeds. They 
now have more income and are more willing to donate more to charity to strengthen 
communities. With a higher income they construct septic tanks and toilets to reduce the 
spread of dangerous water borne diseases and can purchase hand soap to further prevent 
the spread of diseases. By hiring local laborers they are providing work in the community for 
landless residents and are reducing the seasonal migration that put strains on families, not 
to mention curbing HIV transmission. Some also start new businesses, creating local jobs. 
The rural sociologist with the Project found that there is more mutual respect and better 
relationships with neighbors that have strengthened as a result.  

5. Lessons learned 
MIP-M over the past seven years has tested a number of interventions in its farmer training 
program particularly with regard to different training methods and approaches. An 
assessment of which methods worked and which ones did not with respect to different 
technologies that farmers should have adopted will now be made as lessons learned. It is 
hoped that future farmer training Projects will take advantage of these results and 
observations. 
 
PADP was conceived in response to the difficulty that appeared when line agencies such as 
DoA could not provide the level of training that was deemed necessary for farmers with little 
experience in irrigated agriculture would need to be successful. PADP came after recognition 
that farmers needed more formalized and intensive training than they have received under 
the existing government system. Lessons learned are: 
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1) In irrigation development Projects such as MIP-M, farmers would more easily make the 
conversion from subsistence to profit motive farming if an agricultural training program 
accompanies it. Making the conversion from rainfed to irrigated farming is a large 
undertaking. Farmers need to master water management as well as crop management 
practices for the half dozen crops that they now grow as well as a wide range of cash 
crops that they don’t.  

2) To realize the benefits of growing horticultural crops, farmers need to learn how to 
successfully market them. Just noting the prices of such crops over the year did not 
adequately prepare them for this as only a few farmers grow them, even though most 
farmers want to due to the high profits that could be earned. Government is not 
adequately prepared to provide such training thus farmers should seek out successful 
marketing groups from other communities. 

3) The DoA cannot be depended on to provide the diversity of training required as their 
staff and are not trained to provide training programs. As DoA extension staff have their 
own priorities, projects such as MIP-M need to hire their own training staff. The time 
needed to master the wide range of skills is beyond the capacity of DoA line extension 
officers to provide, especially in terms of more contact hours for training as well as using 
different training methods to get across concepts needed by farmers. 

4) However the DoA should be written into new irrigation Projects to provide some funding 
so that their staff may be more motivated to participate in district level Project 
coordination meetings and utilize the WUA to mobilize farmers to be present when the 
extension worker visits.  

5) The WUA along with the gram panchayat should be the local contact for extension 
workers to make their job of communicating with all farmers more effective. The WUA 
needs to reach out to their local extension officer and be more proactive in what 
services that are needed once PADP training has ended. The extension worker will be 
more motivated to provide assistance knowing that he will now be dealing with an 
organization of farmers rather than individual farmers. His job becomes much easier. 

6) It is useful to emphasize to the WUA to be proactive in making close alliances with the 
DoA at district and village levels to involve them in WUA activities to fulfill the 
agricultural needs of the farmers. The current extension service acts from a top down 
perspective and provides schemes which they believe farmers need. Once formed, the 
WUA will be empowered to turn that model upside down and seek the services that it 
needs and we learned that the farmers are prepared to pay for such services. 

7) After receiving irrigation, farmers first grew a large number of crops in which they had 
little experience as irrigated agriculture allows farmers to grow in the rabi and summer 
seasons when new crops could be grown. Surveys showed that farmers gradually 
increased yields of these crops as they gained experience at growing them. PADP 
training did not train the farmers to grow all those crops so they had to learn by trial and 
error for many of them. 

8) Diffusion of agricultural technologies will occur naturally under the impetus of the local 
extension worker’s on-informal programs and visits, but having a formal more intensive 
training program such as PADP will speed up the process. Farmers learn from each other 
as well as from the extension worker and other information sources. PADP can greatly 
accelerate the process as it brings in more experts and provides vision to the farmers as 
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to what irrigated agriculture entails. Farmers will also learn about local institutions of 
research and extension that can be tapped when needed to answer questions, which is 
what farmers value highly. 

9) Attendance in PADP trainings will be higher if it is timed with farmers receiving 
irrigation, not just the promise of it. 

10) PADP training normally takes place in one village and farmers from neighboring villages 
within the WUA find it difficult to attend due to lack of local transport. Farmers cannot 
be trained if they do not attend the trainings. In future projects training needs to be 
carried out in all target villages not just one per WUA. 

11) All PADP training activities required close supervision of trainers to be effective. Local 
training staff tend to be lax in carrying out training programs and need to be closely 
monitored. AFARM, with assistance from the PMU, eventually developed a method to 
provide such supervision. 

12)  Each training method was particularly effective in helping farmers learn different 
technologies. Demonstration plots were effective for technologies where differences 
could be readily seen in the field, ie., new crops, varieties, spacing, seed treatment, 
flowering hormone treatments, weedicides, irrigation practices, and use of FYM. 

13) Training lectures often contain much information on recommended practices and from 
just listening or asking questions farmers can learn of a new pesticide or a variety which 
they have not tried before but may like to try themselves. They may take note of the 
product or variety or they read it in the accompanying handout. The role of lectures was 
mainly as a tool for awareness raising. Lectures were useful in making farmers aware of 
new irrigation technologies such as the need for proper timing of fertilizer and irrigation 
and the makeup of different macro- and micro-nutrients. Lecturing was rated as the 
weakest of the training methods however by the FSOs. 

14) Written handouts of training lectures were highly useful to farmers as an information 
resource. 

15) Exposure visits performed a highly useful function in enabling farmers to visualize the 
performance of new technologies such as drip irrigation, growing horticultural crops and 
marketing them successfully, new farm implements, vermicompost, biogas as an energy 
source, post-harvest management, livestock management, and new soil and water 
conservation methods. This training method was very successful in showing farmers 
what a well-functioning WUA could achieve when it became empowered. This latter 
opportunity was underutilized in PADP. 

16) Inter-scheme exposure visits will be more successful if both schemes have the same 
mode of irrigation 

17) Farmers who benefited the most from PADP were those sat in the front of the class and 
asked questions. From interviews with them in their villages, it was these farmers who 
were most success in making the conversion from rainfed to irrigated farming 

18) Field days are more successful if they are combined with invited speakers such as 
progressive farmers from other villages that share their agricultural practices based on 
their experience particularly in regarding to producing and marketing horticultural crops. 

19) None of the training methods was successful in getting farmers to adopt the correct 
dosages for inputs, the proper timing of weeding, and when to control insect pests and 
diseases. Additional training methods need to be developed to fill this void. Organizing 
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farmers into small groups such as APGs could have fulfilled this need through adopting 
some of the training methods utilized the FAO farmer field school. AFARM had never 
seen these methods being practiced thus did not know how to utilize APGs. 

20) APGs were not utilized effectively as the FSO did not have sufficient time to conduct 
them nor were they trained how to organize and utilize them. APGs therefore were all 
on paper and all farmers attended the general lecture instead of the smaller APG 
format. 

21) Attendance to trainings by women especially lectures was poor as all the trainers and 
KM were male. Women will attend training programs that are specifically set up for 
them. 

22) Great attention needs to be expended to announce training activities so that all farmers 
hear about the date, time, and subject 

23) When there was a high rate of turnover of trainers the quality of training decreases 
unless trainers periodically receive refresher TOT 

24) Role-playing is an effective technique to training FSOs how to deliver technical 
information to farmers 

25) Future projects needing to undertake TOT should seek master trainers from Education 
Colleges, not from agriculture as there is little evidence that such knowledge is available 
in the latter field. 

26) Food and beverages served at trainings attract more farmers to training activities  
27) The Agricultural Development Committee as a subcommittee of the WUA performed a 

useful role in coordinating training programs 
28) Upon receiving irrigation the priority of farmers was not to first grow horticultural crops, 

but to ensure food security with ample production of crops with a ready market such as 
food and field cash crops. Horticultural crops come after basic food security is achieved, 
usually after 3-4 years of irrigation. Horticultural crops will be grown to replace field cash 
crops 

29)  Even though WUA buildings were completed, training sessions did not necessarily occur 
there due to remoteness and other uses for the buildings 

30) Livestock raising becomes attractive when integrated well with crop residue 
management through the making of compost or vermiculture or biogas production to 
generate electricity and cooking fuel 

31) Schemes which have successfully adopted irrigation can attract contract buyers as a 
means of marketing particularly if the WUAs are well organized 

32) As long as farmers think that training is different from education, participation in Project 
training events will always be low, as each family will send only one member. Farmers’ 
perception is that training is only the listing of inputs or crops that farmers should try.  

33) Socially only the most respected KMs can directly train his fellow farmers, but the KM 
can facilitate exercises that farmers follow as long as a written program is developed 

6. Recommendations 
The following recommendations are made on how to improve PADP in future projects: 
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1) The completed Reconnaissance Visit questionnaires at the beginning of the Project 
should be kept on file with the PMU not with the NGO. This was not done in MIP-M and 
therefore a baseline is lacking to measure a number of benefits. 

2) PADP is an irrigated agriculture training course not a rainfed course, therefore 
attendance to PADP or other training programs will be enhanced if the training is 
initiated with the release of water after engineering works are completed.  

3) The WUA hall is a good venue for training and in the future it should be located at the 
edge of the village and should be completed in time for the training to begin.  

4) Leaving all of the training topics to be determined by farmers has resulted in some major 
omissions of subject matter. A core curriculum should be developed with other training 
topics selected by the farmers as electives following the participatory process 

5) Economic analyses of cost and returns of crop production should be a required topic in 
PADP as should the package of practices for the main crops important in the site 

6) PADP places greater emphasis on training than educating farmers. Contact hours 
between trainer and trainee need to be increased and explanations need to be given on 
the background so that farmers can learn to be good managers and make their own 
decisions from field observations. Thus the APGs need to be revived. 

7) Apex NGOs in future project should attend farmer field school training programs in India 
that were developed by FAO 

8) The KM is a very useful institution, but they were under-utilized in PADP. The KM should 
be given more responsibility in training farmers and should facilitate APGs in setting up 
study plots which can provide a more intimate learning environment than the general 
body lecture format and would enhance the discovery process of learning by doing 

9) If it is felt that more women should join PADP training programs, then female FSOs and 
KMs should be hired. 

10) Training programs must budget periodic surveys to determine the extent of learning by 
farmers in the PADP trainings. Such an exercise would serve as a feedback mechanism of 
improving the quality of training during implementation which is currently lacking. It is 
currently believed (falsely) that farmers learn everything they are told or shown 

11) For greater understanding, lecturers should write down the main points of their 
presentation on a blackboard or poster paper as they talk. They should give periodic 
summaries of their presentation during their discourse. This helps in the learning 
process as one hears the information as well as reads from the board. Poster paper 
taped onto a wall is best. As each sheet is filled with information, the FSO can remove it 
and tape it on a side wall for all to see whenever they wish. At the end of the session the 
farmers can scan all of the sheets and ask questions of the trainer.  

12) The FSOs need to be trained on how to moderate talks given by resource speakers. They 
first introduce the speaker and then gave a wrap up at the end of the talk. In some cases 
the FSO also reads the handout often page by page. If this is done there should be 
pauses for farmers to absorb each section. If not farmers will complain that this is too 
tedious. The FSO can punctuate his talks or that of the resource speaker by quizzing 
farmers to tell the group in their own words what was just said.  

13) Group dynamics exercises (ice breakers) should be included in each Field Day to instill 
solidarity among the attending group of farmers and make it more conducive for them 
to talk to each other 
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14) Attendance in PADP will improve if the farmers are told that they should attend each 
session and will be given a certificate if they attend a minimum number over the two 
year period. In other words farmers need to think that PADP is a formal course and not a 
training given by an extension agent. 

15) Visits to seed farms where variety trials are present were also an effective extension 
method as farmers can compare varieties side by side. Farmers learn by seeing. The 
Impact Evaluation Survey should elicit the names of crop varieties to see if farmers are 
using the recommended ones 

16) Input usage should be individualized for each farmer particularly for his field size by use 
of posters 

17) More training aids need to be made for key technologies in PADP trainings and displayed 
in prominent locations for farmers to view 

18) Invited speakers at PADP training lectures should accompany the farmers on a field visit 
afterwards spending a minimum of five hours at the training site 

19) More linkages need to be made with private sector especially for marketing horticultural 
crops 

20) Encourage WUAs to establish agricultural input supply businesses so that they can order 
their seeds and inputs early and ensure the quality of each. In addition they will earn 
money selling them. 

21) The Project should maximize showing off successful WUAs such as J. Jahagir by exposure 
visits to those less successful even if the PADP is over. This training resource was 
underutilized. 

22) Farmers interested in growing sweet orange should be encouraged if their soil is light 
textured, they ensure saplings are grafted to rough lime root stock, and if drip irrigation 
can be used to minimize Phytophthora fungal disease. 

23) TAT Trainer should be encourage to regularly attend trainings by FSOs to periodically 
monitor their delivery methods and use of training aids 

24) PADP should test the role of micronutrients in each of the major soils per site. This could 
be done on a demoplot or study plot that is demonstrating the recommended practice 
for a crop. On a 200 m2 portion of the demoplot, a solution of micronutrients could be 
applied to see if there is a growth stimulation effect. 

25) The lecturer should use analogies to explain concepts as much as possible during 
training. The apex NGO should prepare a list of such analogies for FSOs to use 

26) Of the farmers present some 20% of the elite farmers who normally sit in the front 
dominated the discussion while the silent majority (80%) sat in the middle and back and 
did not talk. You do not learn if you do not talk. During training the FSO has to engage 
the less talkative farmers who sit in back so they learn too 

27) Economic data collected over years in the Impact Evaluation Study needs to be adjusted 
for inflation for unbiased comparison to a base year. If not the rise in inflation will be 
viewed as adoption 

28) TOT should be carried out annually as refresher courses for FSOs and KMs, especially 
when newly hired 

29) Based on what we know, trainers need to match the technical information to be shared 
with farmers with the best training method (training lecture vs demoplot vs exposure 
visit) 
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30) More complete reporting is needed by trainers especially the yield data from demoplots 
or study plots compared to the farmer practice from each site.  

31) Pesticide safety should be more fully emphasized. Farmers should only spray cotton with 
neem, Wheel soap, or other safe pesticide as they do not wear appropriate protective 
clothing and equipment. Only the safest pesticides should be recommended. 

32) Recognize that if Rhizobium or Azotobacter is used, the recommended rate of N should 
be reduced. This concept was not well understood by farmers 

33) Train farmers to monitor their fields on a weekly basis scouting for pests and use ETLs in 
IPM training 

34) Handouts to farmers during trainings should be illustrated with photos or figures, 
produced in large font, and pages numbered for easy reference 

35) Sufficient copies of written handouts of training lectures should be provided to farmers, 
even those who do not attend the lectures 

36) Have each WUA establish a library for lecture handouts and other literature such as DoA 
farmer leaflets 

37) Technologies such as Trichocards, light traps, pheromone traps for cotton are directed 
for bollworm control are unnecessary as all farmers use Bt cotton. 

38) The Project Marketing Specialist mostly checked the prices in various markets, a task 
which farmers can easily do by themselves. What farmers need to learn is how to 
determine what crops to grow, quality standards for marketing, and how to pack them 
for transport without loss of quality. They also need to realize that by forming small 
marketing groups they can attract traders who will offer higher prices 

39) Due to the high rate of return to the State, future irrigation projects should increase the 
budget for agricultural training so that a) more KMs should be hired (one per scheme 
village), b) female KMs and FSOs be hired, c) the APG training be carried out, and d) to 
fund periodic farmer surveys to quantify learning and serve as a feedback to the training 
program to learn of deficiencies in transmitting certain concepts to farmers that will 
need more strengthening 

7. Conclusion – Were the project targets met? 
Based on the information presented we can review how well PADP did in achieving Project 
goals by meeting targets set in the design phase. 

7.1  Area irrigated 
It was originally planned for the Project to initiate 50 irrigation schemes. But the target kept 
dropping until at the end only 28 were constructed. A target was for all of the schemes 
together to irrigate 7,800 ha. From the Impact Evaluation Survey, it was found that 86% of 
the 64 farmers had irrigated at least one crop by 2010. The average ICA per scheme was 162 
ha which multiplied by 28 is 4,536 ha. 86% of that is 3,900 thus only 50% of the goal was 
attained. Reasons for the fewer irrigation levels in schemes are given in other reports and 
are not covered here. 

7.2 Horticultural crops 
A goal of the project was that all the farmers would grow horticultural crops in order to earn 
enough income to pay for the construction of the tertiary irrigation canals which they would 
have to make. This 100% target was greatly underachieved as by 2008 a high of only 11% of 
crop selection by farmers was horticultural crops (Table 12). This dropped to 5% in 2009 and 
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6% in 2010. One of the greatest reasons for the low 
level of horticultural crops is believed to be lack of 
marketing skills of farmers as PADP training did not 
prepare farmers well in this area. Farmers needed 
more knowledge than crop prices to be successful 
horticultural farmers. The APGs could have fulfilled 
the role of marketing groups but were not able to 
be more than names of farmers on a list. 

7.3 Crop yield 
The goal was to double crop yields of the main 
crops. From the Impact Evaluation Survey it was 
noted that 14 crop species were most predominantly grown by the farmers. Yields in those 
crops were only doubled in five of them (pigeon pea, gram, dry beans, peas, and groundnut) 
if we use the highest average yields over any one year since the 2004 baseline (Table 15). 
The nine crops still needing improvement were rice, millet, black gram, wheat, green gram, 
soybean, onion, cotton and sorghum. Reasons for low yields were believed to be lack of 
rainfall and improper timing and dosage of inputs such as inorganic fertilizer, as well as late 
weeding. Use of weedicides will help in achieving earlier weeding and will reduce the cost of 
production. Farmers generally weed too late as the weeds are 6” tall when pulled by hand. 
This means that weed competition has already caused significant loss. 

7.4 Cropping intensity 
The goal was to double cropping intensity (a 200% increase). Data from the Impact 
Evaluation Survey showed that farmers averaged only 155% increase in intensity where 
some 55% of the kharif area was irrigated (Table 10). The farmers have two seasons, the rabi 
and summer, to grow crops on the same area as in the kharif season (=100%), but there has 
not been sufficient irrigation combined in these two seasons to match the area of the kharif 
crop in order to achieve a doubling of cropping intensity. Most of this deficiency is due to 
low rainfall and the distribution systems not being completed. To achieve more intensive 
cropping, farmers will need to undertake measures to save irrigation water by selecting 
crops that require fewer rounds of irrigation and adopting irrigation methods such as 
sprinkler and drip. Based on these reasons it is believed that that goal will eventually be 
achieved, but it did not happen during the Project. In one of the schemes (Walki) no farmer 
irrigated even once over six years. 

7.5 Income 
The Project goal was to increase annual net benefits to Rs11,000/ha per farm. In 2010 the 
Impact Evaluation Survey recorded farmers averaging Rs57,602 net benefits per farm (Table 
29) which was five times the Project goal. The net returns were deflated to the baseline year 
so the comparison between the two numbers is valid. So one may ask how could the farmers 
have achieved such high returns if they did not achieve the goals for cropping intensity and 
yield and few farmers grew horticultural crops? One possible reason is that the prices of the 
crops increased greatly over the Project years. Therefore crop prices were assembled for 
each crop over the project years. It was noted that prices only steadily rose in three crops 
but in no case did prices jump five times (Table 38). The prices of the other 7 crops 
fluctuated and in a number of cases were the same over the seven years if adjusted for 
inflation.  

Table 38. Change in food and cash field-crop prices over the 
Project period, 2004-10  1 /

Crop 2010 2004 Highest Lowest
Type of yearly 

change
Cotton 26 17 26 16 Steady increase
Gram 23 15 27 15 Fluctuating
Groundnuts 21 21 21 14 Fluctuating
Soybean 21 10 22 10 Steady increase
Mungbean 21 16 26 15 Fluctuating
Pigeonpea 20 20 25 16 Fluctuating
Blackgram 17 14 25 12 Fluctuating
Sorghum 11 7 8 11 Fluctuating
Millet 9 15 9 4 Steady increase
Wheat 7 9 9 7 Fluctuating
1/ Data from the Impact Evaluation Survey. Prices deflated to 
2002 base year.

Price (Rs/kg)
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An interesting observation occurred when we compared the increase in farmers’ income 
over the life of the Project (2004-10) when we ranked net income and divided it into four 
parts or quartiles and took the average of each (Table 39). The average income of the lowest 
quartile was a negative Rs731/ha in 2004 while that of the top quartile averaged 
Rs29,549/ha. In 2010 farmers in the lowest quartile earned an average of Rs 15,262 which 
was not above the fourth quartile in 2004, but was a 59-fold improvement, much higher 
relatively than for the richest quartile which only rose 2.9 fold. Therefore MIP-M benefited 
the poorest farmers relatively more than it did the richest farmers. 

7.6 Rural employment 
A final goal of MIP-M was to raise rural employment. No target of how much rural 
employment to be developed was noted in any document however. The Impact Evaluation 
Survey data showed 289 person-days per farm were 
generated by hired labor by irrigated agriculture over 
the whole year (Table 34). If we subtract 57 person-
days (hired labor for the only the kharif) that leaves 
232 person-days. The 57 person-days for the kharif 
may be too high for a fair comparison as we would 
expect that the farmers would have improved on 
kharif crop management which would have required 
more labor input, but we do not know what the 
amount of hired labor was in 2004 as we have no 
baseline data. Even if we use 289 or 232 person-days 
increase, the amount equals the workload of an 
average laborer. Rural laborers do not expect to work every day and often only work a few 
hours per day. We therefore conclude that on average each farmer created a job for one 
extra person. 

8. Economic benefit of MIP-M 
MIP-M was designed in 2002 and the total cost was Rs 1.2 billion which was obtained from 
adding the contribution from Kfw, GOM and the farmers. A total of 28 schemes have been 
constructed and an average scheme is estimated to last 50 years. The average ICA area is 
162 ha. Thus we can calculate the gross net benefit of the Project to be Rs13.1. Subtracting 
the cost from the gross benefit gives a total of Rs11.9 billion or a gain of almost 10-fold using 
2010 data. This exercise was performed in 2009 and gave a 506% increase and in 2008 
where the increase was 444%. So no matter what year is used the benefit is positive and 
growing larger each year as farmers become more efficient irrigated farmers. 

Table 39.  Increase in the farmers'  income over
the duration of the project to date

Net benefits (Rs/farmer) 2/

Quartile of 
benefits 1/ 2004 2010

Increase 
in net 

benefits
0-25% -731 15,262 5950%
26-50% 3,829 30,678 701%
51-75% 8,597 43,610 407%
76-100% 29,549 116,500 294%
1/ Benefits were ranked from lowest to highest
and averaged within 4 equal groups or quartiles
2/ Income deflated to 2002 base year
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Appendix. KM and farmers use APGs and study plots to learn by doing. 
Most farmers are experimenters and test new technologies in their fields. Farmers told us 
during field visits of some of their experiments (Table). 
Table. Examples of farmer experimentation from interviews during site visits, January 2010. 

Scheme Technology 
Jambrun-Jahagir Farmer testing ratooned tur 

Self-sown soybean after seeds shattered 
Bikhed Whether fertilizer should be above or below soybean seed 

Farmers increased cotton plant density from 3 x 3’ to 3 x 1’ 
Kasari Farmer switched from 23-23-0 to DAP fertilizer 
Adgaon Jawale Farmers testing mango and pomegranate and other fruit species 
Warvanti Farmer is growing wheat with only organic and biofertilizer  
Wanewadi Progressive farmer is experimenting with many new cash crops and 

livestock enterprises and earning much 
Farmers plan to renovate grain godown 

Varve Farmer testing urea brickets developed for rice as root placement in 
brinjal and tomato crops 
Three farmers now testing potato 

 
Study plots tap that quest to experiment among farmers more than demoplots do. 
Demoplots are grown by one farmer who performs the management practices while the rest 
of the farmers see the result during the field day. As most farmers learn by doing only one 
farmer actually learns by doing in the demoplot. But what if a group of farmers conducted 
the demoplot, say in an APG guided by the KM under supervision of the FSO? A study plot 
can also be as small as 500m2 rather than an acre in size to achieve the same result with less 
effort and budget. The study plot method also teaches farmers how to do experimentation 
in a more rigorous manner than they are accustomed. Study plot is also called discovery 
learning as after the yields are taken farmers will be asked to interpret the results. In this 
way they will learn the result. Study plot results can be shared with other farmers in a 
general body meeting of the WUA at season’s end. 
 
We have seen that a number of farmers are conducting trials similar to the study plot design 
where a few rows are left untreated, so farmers already have the idea of undertaking 
comparisons among treatments. Many farmers learn better in small groups by conducting 
the technologies rather than listening to lectures or observing a demoplot from the edge of 
the field on field day. Study plots can also be shown on the field day just as demoplots were 
except now there would be many more (as many as are the number of APGs in the scheme). 
Study plots will reach more farmers and increase participation in PADP while achieving the 
same technical result as a demoplot. The difference is that farmers are taught how to find 
out what technologies are best for them through their own efforts. Also farmers will bear 
most of the cost of the study plot so the budget is less and there can be many more study 
plots than demoplots. The study plot would give purpose to APGs which did not function 
during PADP due to a lack of a protocol. The study plot method should be explained to 
farmers as something they can do on their own in the future. Showing them the method is 
actually more important that dwelling on any results. 
 
Farmers learn by doing better than just listening to a lecture. Adoption is 20% by listening to 
a lecture, 40% by seeing it demonstrated in the field, and 80% by undertaking the study plot 
by doing it themselves. Farmers also learn better when socializing and interacting than from 
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passive listening, that is why APGs were designed. Technologies listed in the recommended 
practices used in the PADP may not be optimal, as each location has different soils, climate 
etc. Thus there is a benefit to undertake technology verification trials to fine tune the 
recommendations. There is not enough government staff to carry this out, although in other 
countries there are institutions that have this role similar to KVKs. In our situation the best 
way to achieve this need is to train the farmers how to do it themselves with the assistance 
of the KM and FSO. Study plots empower farmers to validate technology in their own 
community. 
 
Briefly a study plot is a method to test another practice or level of fertilizer side by side with 
the farmer’s practice. Only one study plot need be tested on a field at a time. There are 
many choices of technologies to test, but within the APG other farmers can test other 
technologies but also other farmers can test the same technologies as others and serve as 
replications. It is up to each farmer what they want to test. Each farmer would test one 
technology so he would only have one study plot. 
 
The study plot can vary in size depending on the technology being tested but generally 
500m2 is adequate. Having a meter tape can make it easier to measure distance but local 
methods such as using string can also be used. Run a string along the tape measure that 
measures 100 m and then 5 m and around again to make a complete rectangle. Thus this is 
the perimeter of 500m2. The string can then measure the study plot area. It is important to 
be able to measure area accurately to get the most accurate yield measurement. Bamboo 
stakes are placed in the corners of the study plot to demark it. All inputs to be purchased for 
the study plot are born by the farmers unless it is an input that is not available locally such as 
a new variety. 
 
About a month before the crop is established a meeting in the APG should be called for 
farmers to choose what they want to test in their study plot. In any study plot it is important 
for the KM to work with the farmer to mark off a 500 m2 area and place stakes at the 
corners. At harvest the whole plot will be harvested as well as a 500 m2 area from a 
representative part of the farmer’s field. Both yield samples are threshed separately and 
weighed on the most accurate scale available locally such as an electronic top loading scale 
in sweet shops. 
 
If the APG farmers want they can have more than one plot in the field so more comparisons 
can be made but most will first try with one. The APG would conduct study plots for four 
seasons during the two-year PADP period and they may start off with a single comparison 
but after some experience they can increase the number of treatments. Farmers say that 
they see the better growth of the seedlings that had been treated with Azotobacter. But at 
the same time farmers are treating with a second product PSB. How does the farmer know 
which product is giving the increase. I give the following study plot layout to test two seed 
treatment products. This is actually for three study plots on one field. 
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Treatment 1 has no seed treatment (untreated check = the farmer’s method) 
Treatment 2 has only Azotobacter 
Treatment 3 has only PSB 
Treatment 4 has both Azotobacter and PSB mixed seed treatment 
 
Making treatment 1 as the full recommendation ensures a good yield for most of the crop 
area so the risk of failure to the farmer is lessened. The most risky technology should be put 
in the study plot so if it fails only a small loss occurs. The other treatments which are likely to 
yield less are in small plots, say 500 m2 so that loss will be low.  
 
The APG would take four yield cuts including a yield cut of 500m2 from his own field 
(treatment 1). They would thresh and weigh each of the four samples individually and record 
them. If the yield of treatments 1, 2, and 3 are larger than treatment 4 then the technologies 
raise yield. If only treatment 1 did then the farmer needs to apply the mixture. If only 
treatment 1 and 2 increased the yield then PSB is not beneficial. In legumes the comparison 
would be Rhizobium and PSB. The purpose is to teach the farmers how they can find out if 
new technologies work or not. They do not have to take the word of the extension worker or 
shopkeeper and can find out on their own.  
 
When the idea of study plot was shown to AFARM staff they questioned if it would take 
more budget, more M&E, and more work. Actually it is less as all that is needed is for the KM 
to guide the APG on how to do it and the members of the APG would carry it out. It becomes 
the farmer’s experiment and they choose not to weed his crop then so be it. Thus there is no 
need to monitor to the extent that is being done on demoplots now.  
 


