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Foreword

Micro irrigation technologies were first introduced in India during the
1980s. After a long period of tepid growth, the area under micro irrigation
has rapidly increased during the past decade. Even so, the area actually
covered by this technology is still less than 5 per cent of the potential. The
market for drip and sprinkler irrigation has so far been confined to land
owned by farmers who own irrigation tubewells. Operation of drip and
sprinkler irrigation system requires that water can be delivered with a certain
minimum pressure. Therefore, drip and sprinkler technologies have not

been adapted to canal irrigation where water is delivered by gravity flow.

In recent years, however, there is a surge in interest in applying micro
irrigation technologies an heavy duty public tubewells which serve dozens of
farms as well as to canal water delivery. These are fancily called Pressurized
Irrigation Network Systems (PINS). Massive investment programme have been
planned to install PINS in large public canal command in Rajasthan,
Karnataka, Andhra Pradesh, Telangana and Gujarat. However, in the absence
of reliable water supply and power supply, dcubts have been raised about
whether expensive PINS can improve the productivity of canal irrigaticn.
India’s canal irrigation systems are nctoriously unreliable, and sc, in most
states, is agricultural power supply. In absence of these two pre-requisites,
PINS in canal command is like a diamond necklace adorning the neck of a

donkey!

It is in this context that the present study by the Agro-Economic
Research Centre, Vallabh Vidyanagar acquires value. Government of India
which entrusted this study is naturally interested to find cut if investments in
PINS would be worthwhile without improving the reliability of agricultural

water and power supply.



The study is based on primary and secondary data. It was planned as
an all India coordinated study covering Gujarat, Rajasthan, Maharashtra and
Telangana. The study finds beneficial impact of PINS investment on cropped
area, irrigation area, farm production as well as water and energy savings.
Howewver, it makes no assessment of whether the extent of benefits
generated justifies large capital investments per hectare that PINS
programmes entail. Without such analysis, it is difficult to make valid
recommendation. A thorough cost benefits analysis of PINS investment is
required, especially because these investments are fully financed by

government subsidies with only token contribution from farmers.

| compliment the authors, research team members and the three
AERCs at Pune, Waltair and Vallabh Vidyanagar for coampleting this important

piece of work.

International Water Management Institute Tushaar Shah
Colombo, Anand Office Senior Fellow
Email: t.shah@cgiar.org
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Executive Summary
Background

Water scarcity for agriculture has been growing year after year due to
various redasons, for which the government has been very kKeen to increase
the water use efficiency with its new slogan ‘move crops per drop’. The
goverament has envisaged promoting MIS and increasing the arvea under
these water saving technologies. The Pressurised trvigation Network System
(FINS) is one such new innovative concept that acts as interface between
water source and MIS in farm plots and incrveases the area under irrigation
through adoption of MIS. It comprises of pipe network with controls,
pumping installations, power supply, filtration, intake well/diggy. It is a
common and shared infrastructure (by group of farmers) facilitating
individual beneficiary for installing and operating MiS.

The present study was undertaken with major objectives as (i} to
undertake a broad situation analysis of various PINS programs implemented
in select states of India; (1} to assess the extent of adoption and performance
of PINS in different scenarios in the country; (iii) to analyse the institutional
arrangements for management, operation and maintenance of PINS in the
country, and {iv) to identify the major constraints in adoption, management,
operation and maintenance of PINS in the country. The study covers four
major states (Rajasthan, Gujarat, Maharashtra and Telangana}l of the
country promoting PINS with MIS. The data were collected from sample
households as well as PINS-WUAs of selected states as per the distribution
presented in Table T.

Table 1. PINS Sample Size Distribution in Sefected States

Srares MNo. of Beneficiary Mo, of Non-Baneficiary Toral o, of PINS-
Households Households Households WiiAs
Gujarat 200 100 300 27
Rajasthan 200 100 300 26
Maharashtra 250 105 355 75
Telangana 200 100 300 32
Grand Total 850 405 1255 160

in Gujarat and Telangana, all the selected PINS were tube well PINS
where as in Rajasthan, all the selected PINS were canal PINS. In
Maharasitra, three types of PINS were observed: Government PINS (100%
government funded), Cooperatives PINS fpartially funded by government and
managed by group of farmers) and private PINS (owned and managed by
individual farmers).
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Overview of PINS Programme in India

During the last six decades period, the land area under irvigation in
india has expanded from 22.6 wmillion hectares in 1950 to about 91.53
miflion hectares in 2011-12, with 52 per cent area being irrigated by surface
irvigation through canal network. Unfortunately, the overall efficiency of
canal irvigation system is very low which feads ro poor utifization of
irrigation potential, created at huge cost. On the other hand, the demand for
increasing irvigation coverage has been growing. For enhancing the
irvigation efficiency, the MIS is being promoted through many programmes.
The concept of Pressurized Irrigation Network System (PINS) is one such
programies which was developed at Design QOffice of Sardar Savovar
Narmada Nigam Limited (SSNNL) as a necessity step to introduce MIS in the
command area of Savdar Sarvovar Narmada Project (55P). Later on, the
concept has been used in various other states. Since it is & new concept got
popularised in last ten vears, the literature and statistics on the same is
mostly unavailable. Therefore, only aforesaid four front runner states were
included in the study for the detailed study.

Gujarat: Government of Gujarat has put in lots of efforts to replace
conventional irrigation by wicro ivrigation so as to improve water use
efficiency and to increase arvea under ivrigation in the state. The pilot project
on Pressurized Irrigation Network System (PINS) is one such effort started in
2007-08 in the command area of S5P. Accordingly, about 25 pilot projects
wevre initiated in the state covering 1029 farmers with 1491.6 ha of CCA and
estimated budget of Rs 1306. 3 lakh. The average spending incurred per PINS
was Rs 35.4 lakhs against the estimated Rs 52.3 fakhs. The estimated per
hectare expenditure on PINS at Chak level was Rs 20340/-. Because of PINS,
the per hectare warer savings was estimated to be to the tune of Rs 15000/-
for Bhal and Bara areas (mainly saline areas) and Rs 19560/- for other
zones, respectively. The project wark was carried out by three agencies, viz.
Jain Irrigation Ltd (56%), Parikhit industries (32.0%) and EPC Industries
(8.0%) etc.

Though the Government of Gujarat followed a proactive approach to
increase the adoption of PINS by the water users, the existing practices of
farmers such as relying more on conventional flow method for irvigation did
not change much due to various reasons. The farmers did not prefer to
change the cropping pattern which was highly water intensive. They did not
want to spend anvthing on installation of MIS since canal water was
available to them plentity almosr free of cost. There are not much strict riles
and regulations enforced to check the iffegal use of canal watey and water
theft.

XX



Looking at the unsarisfactory experience of Canal PINS in the state, an
attempt was made by the frrigation Department in devising a suitable
sofution to address various issues. The main features included promotion of
Under Ground Line System (UGPL) Network for micro canals such as Minors.
The combination of UGPLs and PINS replacing Minors, Sub-Minors and FCs
nas aiso been put in some places in the state.

However, the tube welf PINS have bheen operating in the state since a
long ego as a viable method of irrigation in the state. The Government of
Gujarat introduced a policy of pressurized irvigation system in the command
area of public tube wells under Gujarvat Water Resources Development
Corporation (GWRDC). As per the CGovernment norms, Micro lrrigation
System (MIS) is provided in the command avea of 309 tube wells covering
1452 Ha in five districts of the state ie. Banaskantha, Mehsana, Patan,
Gandhinagar and Sabarkantha. The State Government has decided in March
2013 to provide MIS in Government tube wells ar 100 per cent Government
cost in total nine districts. Accordingly, State Government provided MIS
system in 167 tube welfs in 2013-14 covering 1531 ha and 1037 farmers.
The MIS works covering 2984 ha of 3780 farmers were in progress in 208
tube wells which was likelv to be completed in 2014-15. Tilf january 2016, a
total of 674 tube wells have been covered by GWRDC out of which 54.0 per
cent was through government subsidy and vemaining 44 per cent weve given
partial assistance.

Rajasthan: The Government of Rajasthan has put in lots of efforts to replace
conventional irrvigation by wicro irrigation so as to improve water use
efficiency and to increase avea undevr irrigation in the state. The Pressuvised
frrigation Network System (PINS) Programme in Rajasthan is wmainly
concentrated in rtwo major irrigation projects, i.e., Indiva Gandhi Neher
Project in Bikaner district and Narmada Irrvigation Project in jalove and
Barmer districts. Thus, the main feeder source for PINS programme was
candal. No other kinds of PINS such as tube well PINS or private PINS were not
available in the selected areas of Rajasthan.

Under GNP, the PINS project was started on pitot basis in Bikaner
district from 2012-13 and initially only 33000 hectare area was covered.
Recentiy, the Centre has approved around Rs 1,659 crore for PINS projects in
the stare. With these new irrigation projects, around 347.66 lakh hectares of
area can be irrigated with sprinkier system in  Bikaner, Churd,
Hanumangarh, etc. Under these projects, sprinkler irrigation systems are
proposed for optimum utilisation of available water. Total culturable
command area (CCA) of these projects is 3,47,566 hectares, out of which
sprinkler irrigation system has afready been established in 27,449 hectares
under the pilot project.
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The PINS projects undey (GNP are being operarad in biggey area around
200 to 600 ha in one diggy, whereas the size of PINS project in Narmada
Project at jalare and Barmevr are of smaller size of with 90 to 100 hectares.
Under Narmada canal, about 2,35000 hectaves area has been irvigated in
Sanchore and Chittalwana (Jalore), Gudha malani and Dhorimanna (Barmer)
districts. Al areas of Jfalove and Barmer distrvicts have been benefitted
throtgh Narmada Canal where all irrigated areas are with PINS only. There
is no flood irrigation allowed in the region which is main reason for
successful working of PINS project in these regions. Another regson for
success of PINS project in Sanchove area is that the groundwater level is very
high and groundwater is salty. Thus, the farmers failed through tubewell
irrigation in their field. As the only option, the farmers adopted canal PINS
and succeeded in making agricultuval prosperity.

Maharashira: in Maharashtra state, the types of PINS projects are of three
types - government PINS (100% government funded), cooperatives PINS
(partially funded by government and managed by group of farmers) and
private PINS (owned by individual farmers). There are government PINS (govt
PINS} and cooperative PINS (coop PINS) in Buldhana, Kolhapur, Sangli and
Yavatmal districts, while private PINS (pvt PINS) are spread dcross many
districts, with high penetration in districts like Nashik and Ahmednagar. in
the state, and the sources of water for PINS are river, tube well, dug well,
and storages by welrs, dams etc.

There are large number of lift irvigation schemes in co-operative
sector, particularly in southern part of Wesrern Maharashtra (101205 ha} in
Krishna basin (i.e. on Krishna river and its tributaries). These lifts can be
considered as PINS with flood irrigation. However, over the years, the lands
under them are becoming saline/water logged. For this rveason, as well to
save labour, fertilizers and water, initiatives have been taken through some
schemes for converting the flood distribution systems into MIS. The list of 15
such schemes (from the micro irvvigation manufacturing companies} were
obtained and some of them weve included in this project survey.

There are other 11 irrigation projects, under which flow/canal
irrigation systems are not economical, as these projects have command
mainly located in hilly region. The rtotal area under rthese 11 projects is
34100 ha. With the area under lifts on Krishna etc., the rotal ICA works out
to (54100+ 101205} 155305 ha. Thervefore, it is advised that if the financial
assistance is made available to these lifrs, they would ger converted from
PINS + Flow into PINS + MIS vapidiv, as the trend is alveady set by I5
schemes converted.
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Telangana: It is newly constituted state where there are no government PINS
projects with MIS available in the state, alternatively the projects with MIS
scheme are installed connected to the irrigation source of tube-wells/bore-
wells in the state. From 2014 onwards, the MIP scheme (NMM!) was
subsumed into National Mission for Sustainable Agricufture (NMSA) as one of
the component as On-Farm Water Management (OFWM). Our of 17.12 lakh
hectares of net irrvigated avea (irvigated with ground water), only 5.73 lakh
hectares are covered under micro-irrigation, leaving a balance potential of
11.39 lakh hectares for micro-irrigation under PINS. in all the districts, the
MIP  project through MIS scheme connecting to tube-well irvigation is
implemented. About 5502172 numbers of wmicro-ivrigation systems were
installed with coverage of area of 550212 hectares with the total number of
beneficiaries being 2964 36.

The drip systerm of MIS is provided for cotton crop with a total initial
fixed cost of KRs. 106120 of which 10.6i2 is given as subsidy for BCs
small/marginal farmers and for others the subsidy is given to a maximum of
Rs. 21,224, Moreover, the sprinkley irrigation system of MIS is provided for
groundnut crop with a total fixed cost of Rs. 17880 of which Rs. 4,470 is
given as subsidy for SC/ST, BCs small/marginal and for others. Ml project in
Telangana is mainly based on well and tube-well irrigated areas.

Performance of PINS Programmes in Gujarat

It is observed that the tubewelf PINS are popular in several districts in
Gujarat whereas the canal PINS are not well adopted by the farmers. The
majority of farmers (68.7%) had less than | ha area under tubewell PINS.
About 95 3 per cent of sample beneficiary farmers have adopted drip
whereas the 10 per cent of them adopted sprinkler. The total cost of drip
and sprinkler systems was estimated to be Rs. 42950 and Rs. 30133 per
household (hh) in the study areas. The major motivating factors for the
beneficiary farmers for adoption of PINS-MIS werve to get assuved amount of
water for irrigarion (79.3%), better and stable crop vield and farm income
(78.0%), saving more warer and to cover move area under ivvigation {(67.3%),
facilitating judicious or efficient distribution of water among the water users
(54.7%) and avoiding unnecessary conflicts with other favmers (Z8.7%).

The water saving due to judicious use of water (94.0%), increase in
agricultural income (86.7%), getting water in right time (B8.0%), proper
distribution of water among farmers (62.7%), getting movre information on
how to use water judiciously (56.7%), electricity saving (54.0%) and improved
maintenance of the system (26.7%) were the major benefits accrued by the
beneficiary water users/farmers.
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The proportion of area under more remunerative Rabi crops was aiso
found to be higher (28.7% of GCA) in case of beneficiary farmers as
compared to non-beneficiary farmers. |t was observed that, except few
crops fike groundnut, mung and cumin, beneficiary farmers had enjoved
better crop vields as compared to non-beneficiary farmers. The percentage
change in yield undev drip over flood and change in vield under sprinkier
over flood has been spectacuiar with respect to some crops like castor
(117.6% and 102.1%, respectively) and cotton (83.1%). Among Rabi crops,
major benefits were observed in the case of wheat (by 83.3% and 108.4%,
respectively), fennel (55.1%), rapeseed-mustard (58.9%), and tobacco (by
84.6%).

Some of the factors those helped in generating some benefits were
better water management by WUA members (58.0%), better education and
awareness of the farmer (43.3%), more area under PINS-MIS (34.0%) and
move area during Rabi (37.3%) were the major ones. The results of Probit
model indicated that, more area under PINS-MIS, uninterrupted power
requiar supply, more depth of tubewell, sufficiency of water in PINS and
group membership hefped in realising the benefits like incvease in yield and
income, water and energy saving by the beneficiary farmers.

Among the major activities undertaken by different types of PINS
TUAs, operation and maintenance of PINS project, deciding the timing of
water vrelease, judicious water distribution, coflection of water rates,
colfection of per capita operation and maintenance cost were the major
activities of Govt. TUAs,

The main source of income for these TUAs were gnnual maintenance
fees colfected whereas the major heads of expenditures weve the expenditure
on electricity bill, repairing expenses, salary expenses. Besides, in case of
PINS, the charges to lrvigation Department and some miscellaneous expenses
were incurred by the WUA/TUAS.

The major benefits provided by the WUAS to its members were arrvival
of water in time, proper distribution of water among farmers, more
information on how to use watey judiciously, saving of water, electricity and
labour cost, improved maintenance of the system and fess conflicts around
water.

WUAs/TUAs also faced some constraints in management of rheir
associations. Amaong these constraints, the funds constraints, unavailability
of required quantity of water, unavailability of proper maintenance and
repaiving services and electricity problems are the major ones.
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Performance of FINS Programme in Rajasthan

Since the sprinkler system is very useful on sandy topography in Rajasthan,
it is very popular in the state. The average area covered by the farmers
under sprinkler and drip wmethod of irrigation was 3.63 ha and 0.02 ha
respectively per households having access to those systems. The total cost of
sprinkler and drip systems was estimated to be Rs 265000 and Rs 60820 per
household in the study areas. It was found the average subsidy amount
received by the farmers was only 15 per cent on sprinkleyr and 70 peyr cent
on drip. jain lrrigation was the main agency in Rajasthan who had supplied
MiS to the farmers under various subsidy norms.

The major motivating factor for the beneficiary farmers for adoption
of PINS-MIS were to get assured amount of water for irrigation. Other factors
like better and stable crvop vield and farm income, saving more water and to
cover wmore area under irvigation, facilitating judicious or efficient
distribution of water among the water users and avoiding unnecessary
conflicts with other farmers were considered as important factor (though not
Mmost important factors}) by the farmers.

impacts of Adoption of PINS-MIS on Water Saving, Irrigated Area and
Crop Yield and Farmers’ income

Amaong different benefits accrued by the beneficiary farmers by participating
in WUA, the increase in area under irvigation (100%), increase in agricultural
income (99.0%), water saving due to judicious use of water {97.5%), getting
water in right time (88.0%), timely information on release of water from
canal (82.5%), proper distribution of warer among farmers {(68.0%), getting
more information on how to use water judiciously (56.7%) and electricity
saving due to use of shared pump sets attached with PINS (58.0%) were the
major ones. The extent of water saving, electricity saving, increase in
irrigated area and increase in farmers income due to adoption of PINS-MIS
was 39.7 per cent, 39.4 per cent, 58.5 per cent and 44.7 per cent,
respectively.

About 55.5 per cent farmers complaived about nor getting sufficient
water throughout the vear. Inadequate water availability in canal, water
theft by other farmers, less rainfall and land located in tail region were
found to be some of the major reasons for inadequate warer availability.
Amaong water users, about 72.5 per cent weve used to pay the operation and
maintenance cost of PINS project and water vates regularly, out of which the
majority (43.5%) pay these fees annually to the office bearers of WUA.

As far as area and vield impacrs are concerned, it was found thar the
average yields as well as area under majority of crops were higher in case of
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beneficiary compared to non-beneficiary households. Overall, 12.3 per cent
more area was cultivated by the beneficiary households. Among Rabi crops,
the beneficiary farmers had enjoved better crop vields as compared to non-
beneficiary farmers in case of crops like gram, isabgul and cumin. Among
summer crops, the beneficiary farmers got better crop vields as compared to
non-beneficiary farmers (in case of crvops like bajra and fodder crop).

The major problems faced by the farmers were insufficient electricity
for operation of PINS (60%), inadequate water availability (37.5%), difficulty
in getting subsidy for MIS system (26%) and the problems related to
operation and maintenance of the PINS-MIS system. The performance of
promoting companies was found to be very poor in terms of supplying good
quality components of MIS and timely services. The farmers suggested that
the subsidy may be provided to set up solar unit with PINS so that water can
be provided to farmers when electricity is nor available for irvigation.
Farmers afso emphasized that they should be given more subsidy on MIS,
especially sprinkler systems since they purchase pipe and nozzle from local
marketr with fairly high price. The performance of promoting companies
should be monitored with suitable Incentives/disincentives.

As regards performance of WUAs is concerned, all the PINS systems
were constricted on minoy or sub-minor of tndira Gandhi Canal in Bikaner or
Narmada Canal project in jalore and Barmer. The avervage arvea covered
under each PINS WUA was 246.8 ha per PINS and the average number of
beneficiaries covered was 84. The size of PINS was much larger in Bikaner,
foffowed by Barmer and Jalore. The entire cost on PINS eguipments and
installations was borne by the state Govt. The beneficiary farmers only had
to pay the opevation and maintenance cost.

The major component of operation and maintenance cost on PINS was
electricity charges and repairving/maintenance of canal PINS, accounting for
about 46.24 per cent and 35.8 per cent of total operation and maintenance
cost, respectively. The number of members of WUA was 84, out of which 39
members (46%) did not join the WUA. Those who did not join the WUA
expressed various reasons for not joining the WUA. Abour 28.2 per cent of
them expressed that they arve not able to put pipelines due to not getting
loan, since they don't have land. About 33.3 per cent of them expressed that
they stay in other chaks and they don't want to cultivate their land due ro
long distance (average 70-75 km).

Among the major activities of WUA, operation & maintenance of PINS
Project, deciding the timing of warer release, judicious water distribution,
colfection of water rates, collection of pey capita operation and maintenance
cost and dispute settlements were the major activities of WUAs. The main
sources of incore for these WUAs were annual maintenance fees and annuat
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electricity feas collected wherveas the major heads of expenditures were the
expenditire on electricity bill, repaiving expenses, salary expenses.

The major benefits provided by the WUAs to its members weve arvival
of water in time, proper distribution of water among farmers, more
information on how to use water judiciously, saving of water, electricity and
labour cost, improved maintenance of the system and less conflicts around
water. The crop vield has improved significantly during post-WUA situation
with about 81 per cent WUAs reporting higher yield compared with pre-WUA
situation. The average irvigated area has increased from 36.9 ha per WUA
during pre-WUA situation to 228.2 ha during post-WUA situation, by more
than 06 times, while the returns from agricultural production has increased
by more 04 times during post WUA situation compared with pre-WUA
situation.

AS far as the sufficiency of irrigation water is concevned, only 23 per
cent of WUAs agreed that they are getting sufficient water throughout the
vear after formation of WUA. Novmally they get the canal water for about 5
months during Rabi while, duving Kharif, they depend on rainfall. Some of
them could be able to provide fife saving irrigation during Kharif as well.

Performance of PINS Programmes in Maharashtra

The source of irvigation for alf govt PINS was tanks/storages, for coopevative
PINS sources were river and storages/tanks and for pvt PINS the sources
were well and river in Mahavashtra. Since, the govt PINS projects were
around 100% funded by the government, there was no cost for the farmers.
Regarding the coop PINS farmers, average expenditure was Rs. 47,200 on
PINS project, and there was no considerable variation on the expenditiirve on
PINS across the landholding class of farmers. About pvt PINS favmer, the
expenditire on PINS project was Rs. B7325 and there was not much
variation across the farmervs' landholding class. These findings suggest that
being a part of cooperative system could save PINS project cost by arvound
50%.

The reasons to adopt PINS were to get assured water, better yield and
increase in area under irrvigation. The pvt PINS adopter farvmers were
interested in personal benefits in comparison with the govt and coop PINS
adopter. The main benefits of coop and govt PINS were an increase in area
under irrigation by around 60%, farm income and water saving by more
than 35%, and 35% saving in efectricity.

The majority (80-96%) of the members of the coop PINS WUA were aware
about the functioning, while the awareness among the govt PINS was
comparatively very poor. All the coop PINS WUA members had paid O&M cost

regularly. The important reasens for inadequate supply of water weve the
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inadeguate water availability and poor rainfall, moreover, for govt PINS
inefficient functioning of the PINS system was also an additional reason.

The findings suggest that PINS helps to increase the area under
cultivation during the summer season or under the perennial crops. It is also
reported that the most preferved method of irvigation under PINS was drip
irvigation over sprinkler and flood wmethod. For most of the crops the
production was veported higher under the PINS farm than for the non PINS
farm, this indicates that the PINS improves the productivity of most of the
crops. The MIS increased yield for soybean, tur, cotton, groundnut, jowar,
onion and sugarcane crops, while yield was decreased for udid, mung and
wheat under MIS. For majority of crops the yield under MIS was higher than
the flood method, while there was not much difference between sprinkler and
drip methods. Regarding the water saving under MIS, in principal there is
water saving under MIS than flood. Apart from water saving the major
benefits of PINS with MIS were, saving of land by avoiding field channels,
reduction in frequency and maintenance cost of irrigation system, weeding
cost, water logging and labor cost.

There is a lack of awareness about I1SO standards, training and testing
facifity for PINS and MIS. Therefore, there is a scope for providing these
facilities for farmers at the block fevel. The main problems faced by the
farmers were planning and installation of PINS with MIS, delay in receiving
subsidy for MIS, power to run PINS and MIS, quality of components and
damage of MiIS in field from rodents.

Performance of PINS Frogrammes in Telangana

On an average the area under PINS -MIS was [1.11 hectares per hh. All the
200 sample favimers were having drip system and only five farmers had
sprinkler system. On the whole, amount spent on MIS was Rs. 8,443 per hh.

There are three main reasons behind the adoption of PINS (MIS)
programme. They ave: (I} to get assured amount of water for irrigation, (ii}
to get better and stable cvop vield and farm income and (iii) to save more
water and to cover more arvea under ivrigation. On an average, 40 farmers
participated in a TUA. The percentage change in production realised by the
beneficiaries over non-beneficiaries ranged from 30 per cent in case of
paddy to 100 per cent in case of Redgram. All the crops under drip irvigation
have achieved more per hectare production than the vield achieved under
the other sources of irrigation.

The output from probit model veveals that among the explanatory
variables the marginal effect of opevated area is positively associated with
increase in agricuftural yield, income, water and energy saving but
negatively associated with fertilizer and pesticide use. The positive
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association implies that due to the wmarginal effect of opevared area, the
vield, income, water and energies are saved to a significant level. On the
other hand, the negative association sighifies that the fertilizers and
pesticides are being used more than the rvequired doses.

Majority of the beneficiaries expressed the problem of power supply to
MIS and a few farmers reported the problem of operation and maintenance.
Majority of the farmers suggested that the MIS subsidy should ke extended
from 1 hectare fimit to 3 hectares limit and reduction in input price also.
Almost alf farmers suggested the need of regular power supply.

The average fife span of PINS was about 7-8 years. On an average, the
total annual operation and maintenance cost of PINS per TUA accounts for
Rs. 8,000 of which 87.50 per cent towards repaiving and maintenance of
tube-wells and 12.50 per cent towards electrical chavges. The inflow of
income is due to coflection of annual maintenance fees, while the outflow of
income is through expenditure on electricity bill and repairing expenses.

Due to formation of TUAs the farmers could realise three major
penefits viz., (i) timely release of water to their fields and judicious use of
water, (i) improved maintenance of the system and (iii) more information on
crops and technologies and thereby improved gquality of ground water due to
less extraction compared to pre-TUA periods. About 66.67 per cent of TUA
members reported to have veceived sufficient water throughout the year.
Nearly 33.33 per cent of water users reported that the PINS system is not
functioning properly and also due to improper management of PINS system,
they received inadequate water to their farm plots.

Policy Implications: Gujarat

The water resources for irvigating more area have been a challenge for the
country. It is desirable to utilize the available water resouvces wmore
judiciously, so that the ‘more crops per drop’ slogan of the Govt can be
realized and farmers income can be doubled within the stipulated time
period. Thus, PINS infrastriicture with MIS is inevitable for the farmers since
it saves the water and the collected water can be used for further increase in
area under irrigation. The present study has examined some aspects of
working of PINS ar different levels. During the strvey, the sample farmers
have also given some useful feedbacks which have been discussed eavlier.
Besides, some additional suggestions on different types of PINS those are
drawn from the study are presented below.
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Suggestions on Canal PINS

o Though the State Government has followed an innovative approach by
developing and implementing the concept of PINS, the existing practices
of farmers such as relying more on conventional flow method for
irrigation did not change miuch due to some specific reasons. The
farmers did not want to change the cropping pattern which was highly
water intensive. Thus, it is necessary to discourage more water
consuming cropping pattern, by encouraging suitable cropping pattern
through some incentive structure.

o |t was found that the farmers did not want to spend any amount on MIS
since canal water was available to them almost free of cost. Thus, it is
suggested to revise the water vates which are very less and strict rules
and regulations should be enforced to check the itlegal use of canal water
and water theft.

o Farmers having land at favourable locations {canaf vicinity} do not find it
to be a fucrative proposition. One of the major factors thatr contributed to
less adoption of canal PINS in the state was that, PINS Projects were
located very close to minors or sub minors, from where farmers are able
to ger water in alternative ways. Thus, it is suggested to re-lunch this
canal PINS programme with requived amendments by locating these
projects at far off places where farmers are struggling to get irvigation
water. Though it involves little more investments in term of
infrastrucrure expenditure, the adaptation and long-tevm sustainability
would be surely achieved just like the success of PINS projects in
Sanchore region in Rajasthan.

o The areas where PINS+MIS is techno-economically not feasible,
normal/conventional flow irrigation as per present SSNNL policy may be
allowed to continue.

o  Majority of sample farmers were marginal with small fand holdings who
faced difficulties in getting bank foans due to incomplete land documents
and other ourstanding debrs. The measures may be taken to provide
affordable credit facilities to smalf and marginal farmers.

Suggestions on Tube well PINS:

o The study finds that maintenance and electricity cost for beneficiaries of
tube well PINS is a major part of theiv expenses which is reasonably high,
thus the subsidy may be given on electricity provided to farm plots.

e Drip system is damaged at some cases due to animal attack (pig, rat,
squirrel, rabbit, blue bulls) and sometimes due to poor awareness of
agricultural workers, Thus better gquality systems should be provided.
The fencing subsidy may be provided to encourage fencing by farvmers.
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o The quality of MIS components and services provided by some promoting
companies were unsatisfactory; frequency of their visits was insufficient.
Thus there is a need to take measures to regulare these promoting
agencies supplying MIS to the farmers and check their adherence of
standard norms on maintaining quality and providing proper and
requiar sevvices for the repairing of the PINS-MIS within reasonable time
limits. There is also a need to have more testing facilities for quality
checking of equipments.

o Farmers are unawdre, uneducated about use of PINS and MIS. So the
requived extension advisory services should be provided to the farmers,
especially on maintenance and applicability of PINS-MIS for different
crops. The training and awareness prograwmimes should be regularly
conducted to impart training to farmers on need, importance and use of
MIS with PINS and also to promote fertigation and chemigation.

Suggestions on UGFPL with PINS:

o Since underground pipeline system (UGPL) is used as PINS as well as for
conventional irrigation, the new scheme has been well adopted by some
farmers in Gujarat. However, there are some issues in implementation of
UGPL in Sub-Minors. Farmers were not willing to pay 10 per cent, their
contribution, which was later on reduced to 2.5 pey cent. Farmers are
contintiously growing some crops and hence not willing to aflow laying of
UGPL. There is a need of strict adherence of Government guidelines so as
to complete the implementation work in a time bound manner. Provisions
should be made to pay requirved compensation for crop loss for laying of
UGPL.

e Due to poor maintenance of field channels, the nearby lands are affected
by water logging. Thus, it is suggested to arrange vegular vepairing and
maintenance of minors and field channels, which are used by UGPL.

e Due to poor management culturve in WUAS, the maintenance and
distribution of water was badly affected in some cases. In so many cases,
WUAs were not formed thar affected to regulate the proper supply of
water among water users. Thus, theve is nead to strengthen existing
WUAs and to form WUAs in a time bound manner, wherve they are not
avaifable.

e The combination of UGPLs and PINS veplacing Minors, Sub-Minors and
FCs need to be systematically promoted to help saving land as well as
water. The UGPL system with PINS should gradually focus on more
adoption of MIS with appropriate financial incentives for effective
management of irrvigation water while rtaking care of farmers’
preferences for different cropping pattern. The services of NGOs and
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model WUAsS may be taken as motivators for move adoption of water
saving technologies under UGPL with PINS.

Policy Implications: Rajasthan

The ever-increasing difference between water availability and consumption is
causing severe shortage of water in many fields. This is a growing concern
alf over the world but India is maost vulnerable because of the growing
demand and in-disciplined lifestyle. The water resouvces for ivrigating move
area have been a challenge for the country. It is desirable to utilize the
available water resources more judiciously, so that the ‘movre crops per drop’
slogan of the Govt can be realized and farmers’ income can be doubled
within the stipulated time period. Thus, PINS infrastructure with MIS s
inevitable for the farmers since it saves the water and the collected water
can be utilised for further increase in irrigation and farmers’ income.

The study finds that PINS with MIS has been highly successful in
Narmada Project in Sanchore and Indira Gandhi Nahar Project (IGNP) in
Bikaner district. The impact of these PINS projects on water saving, irvigated
ared expansion, crop vield and farmers’ income has been praiseworthy. On
the same time, it is necessary to Sstrengthen these projects further by
considering the inputs provided by the different stakeholders so as to
enhance the irrvigation benefits. Some of the observations were made duving
the study which are summavrised befow.

o The average size of WUA in Rajasthan is usually high, sometimes
covered about 900 ha under one PINS project with more than 200
beneficiary farmers. Very large size of WUA becomes very difficult to
manage. Among these large number of water users, the equitable
distribution of warer also becomes very difficult. As a resuilt, the tail end
beneficiaries turned our to be non-beneficiaries in real sense, since they
don’t get irvigation water. Thus, it is suggested to install more number
of PINS and reduce the number of farmers per PINS-WUA, which would
help in proper distribution of water among the farmers ivvespective of
location of plots in the command area of PINS.

o It was recommended to provide 15 sprinkler points to eackh outlet
provided at farmer’s field. However, due to larger size of PINS
cormmand area and large number of beneficiaries, the number of
outiets has not been provided in proportion to size of plots. A large size
of plot with less number of outlets fails to discharge required amount of
water to the crops in the entire plot. Moreover, somerimes, more
number of sprinkler points werve found in a smaller plot, whife fess
number of sprinkler points in large plot size affected the irrigation
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provision. Thus, it is suggested to provide move outlet paints in lavger
size plots, so that requirved number of sprinklers can be used.

Moreover, same time is allotted to all plots irvespective of theiv focation.
However, due to lower pressurve at taif end region, the tail end farmers
did not get enough water compaved to head region farmers.

Due to scarcity of irvigation water, some of the non-beneficiary farmers
depend only on rain water. Thus they demand to expand the caverage
of PINS to their area. Thus, it is necessary to expand PINS coverage so
as to ensure proper water distribution among the farmers.

In some cases, due to close vicinity to canal, some farmers didn’t instalf
MIS in their farm plot, and they used to irrigate by flood method. Thus,
the measures need to be taken to check water theft. More stringent
policy should be implerented to check the same.

in case of 1GNP, it was observed that, on side of canal, PINS svstems
have been promoted, while on the other side, farmers ave irrigating
using flow method. It is necessary to discourage the flow irrigation and
encourage the MIS with suitable incentives, so that more water scarce
areas can be irvigated in Rajasthan.

In some cases, the condition of minor canal was not in proper state. it is
suggested to cement/renovate the minors/sub-minors regularly for
supplying water to PINS in better way which would expand their
irrigation efficiency.

it was observed that some promoting companies supplying the
irrigation infrastructures and servicing arve not functioning genuinely.
AS a result, the farmers are facing repeated troubles. Due to fow quality
of materials, frequent repair happens to be inevitable. On the other
hand, much more time is being consumed for repairving and high chavge
is being imposed since the technician covers a long distance to reach
the farmer’s village.

There is urgent need to provide more number of servicing centres, at
least one at taluka fevelf. On the other hand, local people should be
trained to cater the need of the farmers.

Some instances were found, where there werve a large number of
incomplete diggies (mainly in Gudha malani, Barmer district) since the
promoting agency left the scene in between without completing the
work. Thus, it is suggested to examine the pevformance of these
promoting companies and treat them with appropriare incentives/
disincerntives.

The farmers have expressed concern over less subsidy on sprinkler as it

is evidenr that only abour 15 per cent subsidy has been realised by the
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farmers. It is suggested to relook ar the subsidy policy of the
goverament on MIS, particilarly on sprinklers.

o As suggested by some promoting companies, submersible pump sets
should be promoted, which can rveduce the reguirement of separate
pump house, rveduce the maintenance reguirement and are convenient
to use.

o PINS programme in the command area of IGNP was started on pilot
basis in Bikaner district since 2012-13. This project area was rnot
covered fully in many areas due to some reasons, may be, the financial
constraints. As a vesult, some diggies could not be made functional
properly. Moreover, IGNP system is operating since last 20 yvears and
farmers were habituated and benefited through flood Irrigation tilf
then. With the changed situation, farmers weve worried about the
technical problems related to PINS. Thus it is necessary to provide
training and counselling to the needy farmers.

e During first two years of installation of PINS and formation WUA, the
WUA wmembers and implementing agency/promoting companies work
together. During this period, all maintenance cost ave borne by the
implementing agency/promoting companies. There is provision to
provide proper training to WUAS to manage the PINS system. However,
the quality of such training programme needs improvement. The
promoting companies that work closely with the PINS system and the
water users should be allowed to take pavt in training provided ro the
farmers.

o The cost of electricity has been a major share of total cost of crop
cultivation. Farmers often requested to provide wmovre subsidy on
electricity or to provide solar pump sers to lift the water. At some
places, electricity infrastructurves have been damaged since a long time,
for which more than 500 hectares of land failed to be irvigated. In spite
of repeatred requests of the farimers, the electricity facifities could not be
restored. Thus, it is suggested to rake up the farmers’ concern in a time
bound manner. On the other hand, fully automated solar systems need
to be promoted in order to meet the farimers need. At some places, the
outlers ware kept open, when not in use. This resulted in choking of
outlet pipes during regular storms/ sand dunes in the state. Thus, it is
suggested to provide outlet covers to keep it closed while not in tse.

Policy implications: Maharashtra

o |t is reafised that, if the financial assistance is made available to the
lifts Schewmes, they would get converted from PINS + Flow into
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PINS+MIS rapidly, as the trend is already set by 15 schemes in the
state.

The distribution systems of lift projects will also be converted into
PINS+MIS, though not envisaged at the conceptual stages. There is an
advantage for lifts, that on the way from pumps to the delivery point,
theve can be sufficient head available to use MIS by divectly hooking up
to the rising/pumping main.

There is a large scope for PINS+MINS for (DCo-operative fifts, (iilifts on
Other Govt Projects with lift as distrvibution System, (iii)Govt. Lift
irrigation projects themselves, (iv)individual lifts including lifts on
Minor lIrrigation Schemes, and in the fong run of pipe distribiition
systems in place of flow irrigations.

The costs of the drip systems were higher under coop and pvt PINS
than the govt norms. Therefore it is suggested that the cost norms for
drip irrigation system may be revised so that the farmers can afford
the drip irvigation system.

Extension activities for increasing the awareness about efficient use of
water undey the MIS, watey requirement of the crops as per the crops
critical growth stages and season wise are vecommended.

There is a lack of awareness about IS0 standards, training and testing
facility for PINS and MIS. Therefore, there is a scope for providing
these facilities for farmers at the block fevel.

We observe that some sort of refreshers training etc. need rto be
arranged at different levels for WUA office-bearers, member farmers
etc. Such training should been co-operative, new technologies in
irvigation and agricuiture-cultivation, processing, post harvesting
issues. There is also a need of a body such as federation, which can
put forth the issues faced by these WUAS.

We feelf thar for Maharashtra, being a leading stare in MIS,
comprehensive testing facifities for MIS components need to be
devefoped in the state Agricultural Universities.

Policy Implications: Telangana

Though the PINS-MIS scheme is being implemented by private agencies,
the subsidy is being provided by Telangana State Micro-lrrigation
Project (TSMIP). Due rto delay in refease of funds from Central
Government the release of subsidy to farmers is accordingly delayed.
As g result the farmer could not receive the benefit in time and could
not proceed further. Thus, It is requested to release the funds by
Central Covernment in time.
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in recent vears, the tanks in Telangana are being renovated through
the programme of Mission Kakativa. This renovation should be
extended to all other tanks which in turn will be useful to irrigate move
land in various parts of Telangana. Thus, the PINS-MIS programme be
initiated through tank irrigation aiso.

The amount of subsidy for afl inputs and also to the machinery should
be enhanced as the input prices has increase many fold.

Awareness generation programme on PINS-MIS should be carried out
move frequently with larger scale and such programmes being carvied
out by NGOs should be encouraged through incentives. More training
programmes should be conducted and more frequently such training
programmes (i.e., once in a month in every mandal head-quavters)
should be carried out.

Training progranumes (o farmers to create awareness about
fertigation and chemigation must be conducted.

The implementing agencies and department officials (TS-MIP) should
ensure thorough checking of MIS systems before installations and
should provide timey services for any maintenance related problems.
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Chapter |

Introduction

1.1 Background:

India is an agriculture economy where land and water are two key
natural resources upon which farmers depend for their livelihoods and
development. Farmers’ development depends upon interactions of these and
other resaources, institutions, actions and policies and their ultimate
ocutcomes. It would be naive to perceive that all rural poverty problems could
be solved through improving the poor's access to water alone through
development of irrigated area in rainfed conditions. However, though water
is only a single element in the poverty equaticn, it plays a disproportionately
powerful role through its wider impacts on such factors as food and other
essential agricultural production. Though water is one of the most critical
inputs for agriculture and availability of adequate water for irrigation is a key
factor in achieving higher productivity, the pcor efficiency of conventianal
irrigation systems has not only reduced the anticipated outcame of
investments towards water resource development, but has also resulted in
envircnmental problems like water logging and scil salinity, thereby
adversely affecting crop yields.

Irrigation has been a high priority area in economic development of
India with more than 50 per cent of all public expenditure on agriculture
having been spent an irrigation alone. The land area under irrigation has
expanded from 22.6 million hectares in 1950 to about 89.4 million hectares
in 2010-11, with 52 per cent area being irrigated by surface water through
canal network. Unfartunately, the overall efficiency of canal irrigation system
worldwide is very low which leads to poor utilization of irrigation potential,
created at huge cost. Recognizing the fast decline of irrigation water
potential and increasing demand for water from different sectors, a number
of demand management strategies and programmes have been introduced
to save water and increase the existing water use efficiency in Indian

agriculture.



Adoption of new irrigation scheduling practices is a dynamic process
that is potentially determined by various factors, including farmers’
perceptions of the relative advantage and disadvantage of new technology
vis—a-vis that of existing technologies and the efforts made by extension
and changed agents to disseminate these technologies. Other factors, which
influence in respect of new irrigation practices, are rescurce endowments,
s0Cio economic status, nature of crop production and from their profitability
etc. Due to scarcity of irrigation water and improved agronomical practices
recommended for scheduling irrigation for commercial crops, farmers
showed reasonable attraction and awareness of irrigation technologies that
could help them irrigate crop more accurately with water saving technique.

The water use efficiency under conventional flood method of
irrigation, which is predominantly practised in Indian agriculture, is very low
due to substantial conveyance and distribution losses. In India, most of the
irrigation networks are unlined and huge amocunt of the irrigation water is
lost in main canal, distributaries, minors and field channels. Navalawala
{1991) found that about 71 per cent of the irrigatian water is lost in the
whole process of its conveyance from head works and application in the
field. The breakup of the losses is as main and branch canal (15%),
distributaries (7%}, water courses {22%) and field losses of 27 per cent. The
situation is particularly bad in minor irrigation systems of plateau areas of
eastern India, where the overall irrigation efficiency varies between 20 per
cent and 35 per cent. These systems are located in coarse soil area and have
rolling topography. Due to this, the conveyance losses are high and the
systemn suffers from inadequate supply and poor water availability especially
during lean season. Therefore, the need of the hour is to increase irrigation
efficiency of existing projects and use saved water for irrigating new areas or
reducing the gap between poctential and actual irrigated areas. Shifting to
pressurized irrigation can be an option for increasing this irrigation coverage
and efficiency.

Much of the water scarcity in India is due to spatial variation in
demand and supply of water and inefficient use of water. Irrigation is the
largest water consuming sector, accounting for more than 80 per cent of the

total withdrawals. Yet, irrigation so far has cavered only about 40 per cent of
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the gross cropped area, even though India has the largest irrigated area in
the world. Given the increasing scarcity and also non-agricultural water
demand, demand management is receiving special attention. In India,
although a number of demand management strategies in the irrigation
sector have been introduced with a view to increasing the water use
efficiency (Vaidyanathan 1998; Dhawan 2002), the net impact of these
strategies in increasing the water use efficiency sc far has not been very
impressive. One of the demand management strategies introduced relatively
recently to manage water consumption in Indian agriculture is micro-
irrigation systems (MIS}). Unlike flood method of irrigation {FMI), micro-
irrigation supplies water at the required interval and in desired quantity at
the location where water is demanded using a pipe network, emitters and
nozzles. Therefore, Ml in principle results in low conveyance and distribution

losses and leads to higher water use efficiency.

1.2 Importance and Concept of Pressurized Irrigation Network Systems:

A Pressurized Irrigation System is a network installation consisting of
pipes, fittings and other devices properly designed and installed to supply
water under pressure from the source of the water to the irrigable area (FAQ,
2000). In this system of irrigation, water is pressurized, supplied to farm
plots that uses MIS such as drip and sprinkler and thus precisely applied to
the plants under pressure through a system of pipes. Pressurized irrigation
systems, as opposed to the surface irrigation systems, are more effective in
water saving and in increasing area under irrigation. They provide improved
farm distribution, improved control over timing, reduced wastage of land in
laying field distribution network, reduced demand for labour and better use
of limited water resources.

The Pressurized Irrigation Network System (PINS) is an innovative
concept which facilitates all the basic requirements of MIS viz. (a) Daily
application of water and (b) Pressurized flow using Surface water resource
(Canals) and acts as an interface between Canal waters and MIS. It comprises
of pipe network with controls, pumping installations, power supply,

filtration, intake well/diggy (Figures 1.1 and 1.2). It is a common and shared



infrastructure {(by Group of farmers} facilitating individual beneficiary for
installing and operating MIS.

As per the requirement, the pressure is given at different levels
depending on the size of PINS. As stated in Table 1.1, the pressure can be
exerted at village service area {VSA} level (300 to 500 ha}, Chak level {40 to
&0 ha) and Sub- Chak level (5 to 8 ha). Obvicusly pressurization at terminal
point i.e. Sub-Chak level would be the most economical option but would
also require more number of power connections. Evidently to take the
advantage of Cost and feasibility aspects of power connections Sub-Chaks
are re-criented radially from the centre of a Chak and pressurized flow is

resorted to only at the head of sub-Chaks.

Figurel.l: Concept of PINS- Network Bridge between Canal and MIS in the Field

om m
— —

—_—

20 = <=0 =D=C
—_

PRESSPRISED
NETWORK

FARMER'S FIELD

i




Figure 1.2: Components of PINS in Gujarat

PINS

Table 1.1 Levels of Pressurization (canal command)

Sr. Level of Pressurization Capital & Power connections
No | (Command Block) Operational Cost Per VSA

1 VSA ( 300 to 500 Ha) Very High 1 connection

P Chak (40 to 60 Ha) High 5-6 connections

3 Sub- Chak { 5 to & Ha) Low About 50 connections

Saurce: Ganpatye (201710

The PINS-MIS enjoys

many advantages

over canventional flow

irrigation as presented in Table 1.2. The PINS-MIS helps in ensuring maore

crops per drop of water by enhancing water use efficiency and covering more

area under irrigation with saved water from switching over from flow

irrigation.




Table 1.2: Advantages of PINS-MIS over Conventional Flow Irrigation

Sl | Particulars Flow PINS+MIS
1 Distribution Gravity Pressure
P Water losses Nil
a. Conveyance losses 7 to 9% Drip- 2- 3%;
b. Application losses 25% Sprinkler -10 -15%
3 I Not_encug_h fcr . Availability can be
Water availability optimum irrigation .
. increased
and yield
4 Water productivity Low High
5 Cnnjun_ctwe use More Less
necessity
6 Use will deteriorate Reasonably poar guality
. . of water can be used
Poor guality of water soil and crop : i )
A without affecting soil
productivities =
productivity
7 . 170 m2 required for 24 m2 required for
Land requirement/Ha sub minor and FC storage (5 hrs supply)
8 Land_to_pographv Restriction Mo restriction
restriction
E Maintenance of water Rec_urrlng Mo maintenance
maintenance
courses . problems
expenditure
10 . Is @ must. In long run | Drainage related
Crainage . -
problems may arise problems minimal
11 | Soil health Prone tao deteriorate Health maintained.
12 | Poor irrigable soils Cannot be irrigated Can be irrigated
13 | Other than command . Can be brought under
Cannot be irrigated e
areas irrigation
14 | Incidences of pests,
) More less
Diseases, weeds
15 Cost of cultivation More About 20 % lesser than
flow
16 | Watch and Ward More less
17 | Ground Water pollution Highly prone Nil
18 | Double cropping Not possible Encugh scope
19 | Crop Quality Normal Improved
20 | Employment generation Labourfunskilled Skilled manpower
21 | Energy requirement No Yos

Saurce: Ganpatye (20110,




1.3 Review of Literature:

Rich level of scholarly wark is available at global as well as naticnal
level on the issues related to the irrigation water management and
specifically on the drip irrigation, sprinkler irrigation and participatory
irrigation management. The study under investigation is on PINS concept,
which was developed not more than ten years ago in the Cujarat state of
India. Since the PINS concept is new, few studies are available on this issue
(Uphoff, 1986; Gandhi, and Namboaodiri, 2011: 2002: Singh, 1991; Chavan,
2016; Viswanathan and Bahinipati, 2015).

A large number of studies have been undertaken that have established
that benefits of micro irrigation in terms of water saving and productivity
gains are substantial in comparison to the same crops cultivated under flood
method of irrigation {(Narayanamoorty, 1997, 2003; Raju, 2010; Palanisami
et al 2011). Micrc irrigaticn technologies such as drip and sprinkler are
proved to be efficient method in saving water and increasing water use
efficiency as compared to the conventional surface method of irrigation,
where water use efficiency is only about 35-40 per cent {Narayanamoorthy,
1997). The benefits of micro irrigation in terms of water saving and
productivity gains are substantial in comparison to the same crops cultivated
under flood method of irrigation. Micro-irrigation is alsc found to be
reducing energy (electricity) requirement, weed problems, soil ercsion and
cost of cultivation. Investment in micro irrigation also appears to be
economically viable, even without availing State subsidy. Despite this, the
total potential of micro irrigation in India is estimated at around 59 Mha.
However, currently the coverage of micro irrigation is only 7.7 Mha (2015).
With the current target of achieving 0.5 mn hectare/ annum coverage, it
would take a very long time to realise the potential estimates of micro
irrigation in India.

Micro irrigation has seen a steady growth over the years. Since 2005,
area covered under micro irrigation systems has grown at a CACR of 8.6
percent. Geographically, states with the largest area under micro-irrigation
include: Rajasthan (1.68 mh), Maharashtra {1.27 mh), Andhra Pradesh (1.16
mh), Karnataka {0.85 mh), Gujarat (0.83 mh) and Haryana {0Q.57 mh).

Majority of the area covered under micro irrigation systems comes under
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sprinkler irrigation with 56.4 percent, while 43.6 percent comes under drip
irrigation. Area under drip irrigation has shown stronger growth in recent
years, growing at a CAGR of 9.85 percent in the 2012-2015 periods while
sprinkler irrigation has grown at a pace of 6.60 percent in the same time
period. Overall, the area under micro-irrigation has grown at a CAGR of 7.97
percent in this time frame. A centrally sponsored scheme on Micro irrigation
was launched in Jan 2006 toc increase the area under improved methods of
irrigation for better water use efficiency to provide stimulus agricultural
growth. The term micro irrigation describes a family of irrigation systems
that deliver water through small devices on the soil surface very near the
plant or below the soil surface directly into the plant rocot zone. Micro-
irrigation technologies commonly use of water in scarce areas, constitute
one such intervention with the ability to use water more efficiently in
irrigated agriculture. These technologies can improve productivity; raise
incomes through crop yields and outputs; and enhance food security of
households. Though India has the largest irrigated area in the World, the
coverage of irrigation is only about 40 percent of the gross cropped area.
One of the main reasons far the low coverage of irrigation is the
predominant use of flood (conventional) method of irrigation, where water
use efficiency is very low due to various reasons. Available estimates indicate
that water use efficiency under flood method of irrigation is only about 35 to
40 percent because of huge conveyance and distribution |losses Rosegrant
(1997).

Dhawan and Datta {1992) reported that irrigation enables the poor and
smallholders to achieve higher yields. The productivity of crops grown under
irrigated conditions is often substantially higher than that of the same crops
under unirrigated/rainfed conditions. Higher productivity helps to increase
returns to farmers’ endowments of land and labour resources. Apart from
yield improvements, higher productivity partly stems from higher land use
intensity and crapping intensity. Irrigation affects cropping intensity
positively. Sivanappan (1994) reported that micro-irrigation can also be
adopted in all kind of lands, which is not generally possible through flood
irrigation method. Research suggests that Drip Irrigation Management (DIM)

is not only suitable for those areas that are presently under cultivation, but it
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can also be operated efficiently in undulating terrain, rolling topography,
hilly areas, barren land and areas which have shallow soils.

Narayanamoorthy {1997) reported that micro-irrigation is introduced
primarily to save water and increase the water use efficiency in agriculture.
However, it also delivers many other economic and social benefits to the
society. Reduction in water caonsumption due to drip method of irrigation
over the surface methad of irrigation varies from 30 ta 70 per cent for
different crops. Shah et al {2000} reported that the distribution of irrigation
benefits tends to be more or less equal in every size of land holding. Study
showed that micro-irrigation technologies such as sprinkler, drip irrigation
and trickle irrigatian, self-target the poor, and empower them by enabling
them to raise their incomes permanently. A study by Jiterwal {2008)
evaluated the adoption rate of drip irrigation system and found that 48.33
per cent of the respondents were found to be medium adopters. While,
26.66 per cent and 25.00 per cent of them were low and high adopters of
drip irrigation technaclogy, respectively in Rajasthan state. Devasirvatham
{2009) has discussed the advantages of sub-surface drip irrigation (SDI} over
surface drip. The study concludes that SDI improves the water use efficiency,
and reduces environmental impact more than surface drip. It may also
overcome two important demerits of drip irrigation, i.e., high cngoing cost
and disruption to normal cultivation practices.

Pastal {2001) found that water saving due to adoption of drip aver the
surface method varied from 30 to 70 percent for different crops. Siag et. al
{2009} also finds that the average increase in yield in drip irrigated plot was
21% with a maximum vyield of 2812 as compared to 2036 kg/ha under
flooding and the water savings under drip was by 30%. Their economic
analysis showed that using drip irrigation in cotton resulted a benefit cost
ratio of 2.03:1, as compared to that of 1.88:1 in case of fleoding. Sahu and
Rao (2005) conducted a study of the Micrc Drip irrigation System (MDIS) is
now being identified as an additional income generating technoclogy while
looking at the evolution of the market driven approach to reach small
farmers. The hydraulic performance of the system was evaluated by
measuring discharge variation among the different emitters, estimating

friction head losses in different components. The correlation was developed
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between average discharge of emitters and pressure head. The Coefficient of
Unifermity (CU) and Emission Uniformity coefficient (EU} were also estimated.
The CU was found to be excellent (>953%) and EU was also found to be
reasonably good (>90%). The economics of MDIS was worked out. The
system cost was Rs.78000 per ha. On an average the use of low cost MDIS
produce 25-35% higher cop yield and saved 45-48% water, 45% of labour
cost and 50% of fertilizer cost. The Benefit-Cost ratio was higher in case of
MDIS {5.34) as compared to basin irrigation (4.14}. Thus in one season
{1/3rd year) additional cost of MDIS can easily be recovered.

Srivastava et al. (2010) evaluated feasibility of pressurized irrigation
system on one outlet of a minor irrigation command at Water Technology
Centre for Eastern Region, Bhubaneswar. They repcrted that the system can
be used with the canal irrigation system because it reduced the turbidity of
the water and provided continucus supply of water. The system is also
capable of providing irrigation through drip to part of a command during
summer, by using water stored in service reservoir after the canal is closed
in first week of April. To take care of sediment in the canal water, there are
three stages of filtration: first by hydro cyclone filter which filters heawvy
suspended materials viz. sand, silt, etc., then by the sand filter and finally by
the screen filter. The filtration at three stages reduces the turbidity to the
desired level. The benefit-cost ratio of the system was found to be 1.126.

Narayanamoarthy (2010) reported that the benefits of micro-irrigation
in terms of water saving and productivity gains are substantial in camparison
to the same crops cultivated under flood method of irrigation. Micro-
irrigation is also found to be reducing energy {electricity) requirement, weed
problems, sail erosion and cost of cultivation. Investment in micro irrigation
also appears to be economically viable, even without availing State subsidy.
Despite this, as of today, the coverage of drip {(2.13%) and sprinkler (3.30%)
method of irrigation is very meager to its total potential, which is estimated
to be 21.01 millian hectares for drip and 50.22 million hectares of sprinkler
irrigation methaod. It is identified that slow spread of Ml is not mainly due to
economic reasaons, but due to less awareness among the farmers about the

real economic and revenue-related benefits of it. Therefore, apart from
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promotional schemes, study suggests various technical and policy
interventions for increasing the adoption of twao water saving technologies.

Performance of the WUAs was carried out for three states in Gujarat,
Maharashtra and Andhra Pradesh. The study reports that there is
considerable progress in farmers’ participation and decentralization of
power for irrigation management, which helped to increase the performance
related to water resource management. The study also focuses on {i)the
issues which need to be addressed; (ii)inputs in institutional design,
institution building, trainings, (iii)greater accountability through praoper
audit, performance evaluation, soccial audit, financial viability and
sustainability of WUAs  (Gandhi and Namboodiri, 2011). Despite the
considerable success of the PIM in the country, the ministry of water
resources status report on PIM reports that there are few constrains in
adoption of the PIM. The issues pointed out in the report are such as {(a)lack
of legal back up and policy changes in many states, (b)system deficiency in
clder projects, {cjuncertainty of water availability, {d}ear of financial viability,
{e)lack of technical knowledge, {filack of leadership, {(g)lack of publicity and
training, (hddemographic diversity, (i)complexity of mega irrigation projects,
() WUAs vfs Panchayats & PIM in efficient systems {MWR, 2014). It is clear
from the experience of PIM in India that it has helped the nation to improve
irrigation management at certain level but still there is wider scope.

It is worth-mentioning that promaoting water saving technologies
requires supplying water at required pressure. Supplying water from canal to
farmers' field with the required pressure is an essential feature of PINS
system. Converting the area under flocd methed in the canal command to
that under micro irrigation technologies and increasing area under irrigation
with the saved water is the main objective of promoting PINS.

Since the caoncept of PINS is very new one, there is dearth in research
in this field. It is pertinent to examine how the PINS systems are performing
and what are the major constraints and prospects of their future growth in
various parts of the country. Thus, the present study attempts to examine

various aspects aof PINS performance in some selected states of India.
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1.4 Need and Scope of the Study:

Performance evaluation of irrigation has been an important area of
research for better management of water resources. Pressurized Irrigation
Network Systems (PINS} with MIS have the potential to avoid the water loss
compared to surface irrigation, increasing the irrigation efficiency from 45 -
&0 per cent in open canal to the range of 75- 85 per cent with pressurized
irrigation (Narayanamoorthy, 201Q). While open canals systems have high
labour reguirement for maintenance, the pressurised systems require skilled
labour. The benefits of micro-irrigation in terms of water saving and
productivity gains are substantial in comparison to the same crops cultivated
under flood methad of irrigation. Micro-irrigation system (MIS) is also found
to be reducing energy (electricity) requirement, weed problems, fertiliser and
pesticides requirement and cost of cultivation {Viswanathan and Bahinipati,
2015).

Given the high capital investment requirement in PINS, the present
study has evaluated the functioning, economic benefits and costs of PINS.
Far PINS established on canal systems and on community tube wells, there is
need far effective institutional arrangement for orderly Management,
Operation and Maintenance {MOM) of water releases and distribution. In the
present study, we have defined PINS as“a common and shared
infrastructure (micro water resource (such as farm pond/diggy/tube well),
pump sets, filtration unit and pipelines upto farmers field facilitating
individual beneficiary for installing and operating MIS". The saurce of water
could be canal, tube well or tanks.

The present study intended to assess functioning of WUAs in PINS
command area, the experiences of beneficiary farmers in the command area
using MIS in their lands and non-beneficiary farmers around the PINS
command area. It sought to assess the effectiveness of institutional
arrangements for management of PINS projects and the bottlenecks for their
smooth functioning. Accordingly, different kinds of irrigation commands
such as canals and public tube wells were covered under the study tc
capture the dynamics of community based irrigation management. Under

different command areas, the study analysed system performance of PINS
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Project with MIS such as sprinklers and drip in terms of their functioning,

costs and benefits, adoptability for different scils and field crops.

1.5 Objectives of the study:

The major objectives of the study are:

a) To undertake a broad situation analysis cf varicus PINS programs
implemented in select states of India;

b} To assess the extent of adoption and performance of PINS in different
scenarios in the country;

¢} To analyse the institutional arrangements for management, operation
and maintenance of PINS in the country;

d} To identify the major constraints in adoption, management, operatiaon
and maintenance of PINS in the country;

e) To recommend suitable policy measures tc enhance the effectiveness

and techna-economic perfarmance of PINS in the country.

1.6 Coverage, Data and Methodology:
The study covers faur major states {Rajasthan, Gujarat, Maharashtra

and Telengana) of the country premoting PINS with MIS in their states.

Sample Selection

The data were collected from selected states from sample households
and PINS-WUAs as per the distribution stated in Tables 1.3. The state-wise
distribution of sample households and PINS-WIJAs has been stated in Tables
1.4 to 1.9. The PINS were selected from both surface irrigation command
areas (mainly canal) and groundwater irrigation command areas (mainly tube
well), depending on availability in various states. The beneficiary households
{(househaclds having access to irrigation water in PINS cammand area were
selected. To facilitate comparison, non-beneficiary households in adjacent
areas of PINS Projects and households having installed PINS with some
private contribution were covered as per the stated distribution. Data were
collected from (i) PINS Project operators and the associated Water User
Association {WUAs), (ii) beneficiary farmers/water users with PINS-MIS or

PINS with flood irrigation, {iii) non-beneficiary households having nc access
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ta PINS-MIS but having the access to surface/flood irrigation around the PINS
project area, (iv) implementing agencies/promoting companies and (v)
concerned government departments.

It may be seen from Table 1.3 that the total number of sample
beneficiary households in four states taken together was 850 and the total
number of non-beneficiary households was 405. About 160 PINS-WUAs were

covered the survey.

Table 1.3: PINS Sample Size Distribution for India (Beneficiary and Non-beneficiary

Farmers}

States No. of Baneficiary Mo, of Non-Beneficiary MNo. of PINS-

Households Households WA
Gujarat 200 100 27
Rajasthan 200 100 26
Maharashtra 250 105 75
Telengana 200 100 32
Grand Total 850 405 160

Table 1.4: PINS Sample Size Distribution for Gujarat
{Beneficiary and Non-beneficiary Farmers)

Crstricts Govt-PINS Underground  Pvt. PINS with Govt-PINS Total No. of
with MIS Pipeline (UCPL) MIS*(BH) without any Househaolds
irrigation
fdefunct; not
EH NEH EH NEH used) (NBH) EH NEH
Mehesana 57 15 14 04 09 - &0 19
Patan 76 50 - - 05 10 81 60
Gandhinagar 17 10 - - 06 - 23 10
Ahmedabad - - 16 11 - - 16 11
State total 150 75 30 15 20 10 200 100

Motes BH Beneficiary houscholds., NEH: han-heneficiany hauseholds.
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Table 1.5: Distribution of Sample PINS Projects across study districts in

Gujarat

Cristricts Govt-PINS Underground Pvt. PINS Govi-PINS Total No. of

With MIS Pipeline {UCPL} With MI5 without any PIMS Projects

irrigation (without
WA}

Mehesana 06 01 01 - 08
Patan 12 - 01 02 15
Gandhinagar 02 - 01 - 03
Ahmedabad - 01 - 01
State Total 20 02 03 02 27

Saurce: Field survey.

Table 1.6: Distribution of PINS Projects and the Sample Size in Rajasthan

{Beneficiary, Non-beneficiary Farmers and WUAs}

Canal-PINS with MIS Total No. of PINS-
Districts
EH NEH Total WLAS
Bikaner a0 15 L6 5
Jalore 112 36 148 17
Barmer 48 49 9h 4
State total 200 140 300 26

Motes: (13 BH: Beneficiary households, NBH: Non-beneficiary households.
(2}, No other kinds of PINS with WUA such as Tubewell PINS, Pyt PINS erc. were found in Rajasthan

Source: Field survey

Table 1.7: PINS Sample Size Distribution in Maharashtra

Sr. Districts Govt PINS Coop Coop PINS  Pvt PINS Govt PINS Total*
NG With MIS PIMS with  with Flood  With MIS  without
MIS Irrigation _any
irrigatian
tdefunct]
BH NEH BH NEH BH MBI BH MENH MEH BH MBI
1 Buldhana - - 31 6 35 15 - - - 66 21
2 kKelhapur - - 17 6 - - - - - 17 6
3 Pune - - - - - - - 3 g
4 Sangli - - 17 2 - - - - 72 17
5 Yavatmal 39 43 - - - - - - - 39 43
6 Nasik - - - - - - 26 4 - 26 4
7 Ahmednagar - - - - - - 27 5 - 27 5
State Total 39 43 118 29 37 15 56 9 g 250 105

Motes BH: Benchiciary hauscholds BrEcneficary farmers (BH and BT are synanyms 1 NBEH Nan-bencficiary
houschalds; MBM han-beneficiany farmers (WBH and SBM aresynocnyms)

'For possible non-availability of particular type of PIN+MIS scheme in a state, a freedom was
given to adjust/make up the short-fall of sample in similar other category/fies. The actual
sample size coverad under the survey is given in Table 1.2 below. From the same, it can be
motad that we have covered mara sample size than that warks out.
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Table 1.8: Distribution of Sample PINS Projects in study districts in
Maharashtra

Sr. . Govt-pINg  CP9P - Coop -PINS ) o GOvE-PINS
NG, Chstricts with MIS* PIN;:.;"lth T::;gtlfnuu: with MIs w;;cﬁ;::g:y Cwverall
1 Buldhana P P 4
2 Kolhapur 3 3
3  Pune 3 1 4
4  Sangh 9 1 10
5 Yavtmal 1 1
6 Nasik 26 26
7 Ahmednagar 27 27
State Total 1 14 3 56 1 75

Motes: *The schome was erected with the funds from Govt L while WLAs will form as coaperative act

Table 1.9: PINS Sample Size Distribution in Telengana State

Districts Models* Govt-PINS  With  Govt-PINS with Pvt. PINS  Defunct-PING
Selected MIS Flood Irrigation With without any
MISH{BH) IIIJIEI:ZI.IIOH

BH NBH BH NBH (NBH)

Mahabaobnagar 1,2, 3,5 50 25 10 5 10

Madak 1,3, 4 50 25 10 5 10

Rangareddy 1,2 25 13 10 5 -

Malgonda 1,3 25 12 - - -

Telengana state 150 75 30 15 20 10

Motes: (13 BH: Beneficiary households, NBH: Non-beneficiary households, HHs: Households

(2} *Codes for Modals: WASSAN (Bore wells GW -1, Community based Tank Management-2, Lift
irrigation—(River PINS)-3, Borewell PINS-4, Telengana Well Irrigation Project-5

(3} ** Survey Schedule meant for Beneficiary households are also to be administered for private PINS
and Survey Schedule meant for Non-Beneficiary households are also to be administered for defunct
PINS not able to provide irrigation water to intended beneficiaries.

4) Where the sufficient number of sample households were not available in one category, the same

were taken from other category to complete the target (ie., total beneficiary HHs-200, non-
beneficiary HHs-100, WUA-20)

Cut of a total of 27 PINS projects in Gujarat, 25 PINS projects were
having associated water user associations (WUA), while other twc were
defunct PINS project without providing any irrigation water and without
having any WUA. There were also three private PINS projects covered under
the survey in Cujarat. The Private PINS was defined as the PINS established

with some private investment. Faor example, if WUA contributed some part of
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PINS expenditure, it was covered under private PINS. Where the private PINS
installed with cent per cent private investment, they were given priority
under this category. In Gujarat and Telengana, all the warking PINS were
tube well PINS where as in Rajasthan, all the selected PINS were canal PINS. In
Maharashtra, three types of PINS were selected: government PINS (100%
government funded}, cooperatives PINS {partially funded by government and
managed by group of farmers) and private PINS {cwned and managed by
individual farmers).

The care was taken tc select PINS projects frem various types of
command areas such as canal, tube wells and rivers, so as to assess the
institutional dynamics in operation and maintenance of the irrigation
systems. Nan-beneficiary households were selected from the irrigation
command area around the PINS project. The care was also taken tc include
both good performing PINS and unsatisfactory performing PINS, so as to
differentiate the different kinds of management culture practiced in different
PINS-WUAsS.

Data Collection Methods and Tools

The pre-decided PINS sample size distribution was slightly modified as
per local condition and availability. The major type of MIS was drip in all
selected states except Rajasthan where the majar type of MIS was sprinkler
due to sandy topography. No other kind of MIS found popular in the selected
states.

Four kinds of survey schedules were administered on the major
stakeholders such as (i} Implementing Agencies/ Promoting Companies, (ii)
PINS Water User Association (WUAs), {iii) Beneficiary Households and {iv)
Non-Beneficiary Households. Additionally, the survey schedule meant for
beneficiary households was administered for private PINS and the survey
schedule meant for non-beneficiary households were administered for
defunct Govt PINS which was not able to provide irrigation water to intended

beneficiaries.

In addition to survey method, the Focused Group Discussion and Key

Informant Interviews were conducted to capture institutional dynamics in
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operation and maintenance in various command areas of the country. PINS
operators, WUA management committee members and farmers were
interviewed for understanding the effectiveness of institutional arrangements
for operation and management of irrigation systems and distribution of

irrigation water and the difficulties they face.

Data Analysis Methods and Tools

Simple statistical tools were used for data analysis and interpretation
of results. The performance of PINS-MIS was evaluated with respect to water
saving, irrigation productivity, costs and benefits of the systems. Case
studies were undertaken on three selected PINS projects: {a) successful canal
PINS, (2) unsuccessful canal PINS and {c} PINS with underground pipeline
{(UGPL).

Besides, Probit model was fitted so as to ascertain the significance of
various determinants of benefits accrued from tubewell PINS. The benefits
such as Increase in agricultural yield and income, Water saving, Energy
saving and Reduction in fertilizer and pesticide use were cansidered as the
binary response variables whereas the determinants of benefits such as Age
of HH head, Years of schooling of HH head, years of farming experiences,
amount of loan taken for investment an PINS-MIS, group membership, Land
location in the command area of the PINS, Sufficiency of water in PINS
project, Area under PINS-MIS, total operational area, horsepower of
pumpset, total area under rabi, total area under horticultural crops, depth of
tubewell, MNo interruption in regular supply of power, Better water
management by WUA etc. were considered as the explanatory variables in
the Probit madel. The model was administered an the members of tubewell

users association (TUA) in the state.
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1.7 Limitations of the study:

The study is basically about assessing the performance of PINS in
selected states of India on which not many studies have been done.
Unavailability of sufficient data and literature on its implementation and
perfarmance affected the depth of the study. Prevalence of very divergent
conditions related to PINS projects in various states posed great difficulty in
making uniform pattern of study designs for all states. In some states like
Gujarat all canal PINS were defunct and were not adopted by the intended
farmers. As a result, the study on main issues around Canal PINS could not
be done properly, though the same has been done nicely for tubewell PINS in
the state. Some aspects of the study such as costs and benefits of PINS
before and after installation of PINS were based on the recall method. Where
the installations were carried out a long ago, the data provided by the

farmers on the same may not be accurate.

1.8 Organization of the Report:

The present report is organized in seven chapters. The first chapter
discusses the background, importance and concept of PINS, review of
literature, abjectives, coverage, data and methodclogy and limitations of the
study.

The second chapter discusses about irrigation development and
management in India with some illustrations and discussions on state wise
and source wise irrigation provisions. The ground water resource availability
in the state, progress in water conservation and micro irrigation, progress in
participatory irrigation management (PIM}, other initiatives for irrigation
development and management along with some strategic options have been
discussed in this chapter.

The next four chapters discussed state specific study outcomes related
to study objectives for four selected states (Gujarat, Rajasthan, Maharashtra
and Telengana). In each of these chapters, the overview of PINS programmes
in respective states covering progress in implementation and cost pattern on

PINS, the adoption, performance and management of PINS by farmers and
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the adoptian, performance and management of PINS by WUAs in each of the
selected states have been discussed in detail.

The last chapter, i.e., Chapter VIl presents the surmmary of findings of
the study with policy implications.
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Chapter ||

Irrigation Development and
Management in India

2.1 Introduction:

Irrigation water is always considered as an engine of agricultural
growth. Irrigation development increases the cropping intensity, alters the
crapping pattern in favour of high value crops, encourages the adoption of
technological inputs {HYV seeds, fertilisers, pesticides, etc) as well as
machineries, all of which one way or the other help to augment the crop
output. Besides providing direct benefits to the farming community, it also
indirectly benefits the non-farming community substantially. While
benefiting the landless agricultural labcurers in terms of increased
employment opportunities and wage rate, irrigation helps to reduce the rural
poverty in a sustained manner (Hussain and Hanjra, 2003). Increased
production of foodgrains and other commeodities that takes place mainly
because of irrigation development also makes dent in the prices of
agricultural commodities, which indirectly benefits millions of non-
agricultural rural and urban consumers.

Over the time irrigation methods have been developed across the
world. Current irrigation methods can be divided into main four types,
surface irrigation, drip/micro irrigation, sprinkler and subirrigation. In
surface irrigation, water flows over the sacil by gravity; in sprinkler method
water is applied by sprinkling droplet (creating artificial rain) from moving or
fixed pipes. Water in the form of small droplets is frequently applied to the
root zanes of the crops in the drip/micro irrigation. Sub surface drains ar
ditches are used to raise water table near the roct zones in the subirrigation
method (Bjorneberg, 2013).

At global level, it is reported that about 8%% of the crop producticns is
from irrigated land (ICID, 2016). China and India irrigate around 60 Mha
{Million hectares) area each, in the United States and Pakistan area under
irrigation is around 20 Mha area each {(Bjorneberg, 2013), majority of land in

India and China is irrigated by using surface irrigation. The US stands first
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for the use of micro irrigation and sprinkler. In the US, around 54% of the
irrigated land is under sprinkler irrigation and 7% under is the micro
irrigation (Bjorneberg, 2013; USDA, 2013). It is evident that there has been
great development in the irrigation systems, where variocus cutting age
technologies are used, which resulted in the considerable level of application
efficiency, as shown in the Table 2.1.

Table 2.1 Typical application efficiencies for irrigation systems

Sr.  System type Application efficiency
No.
1 Surface irrigation
a) Furrow 50-70%
by Level basin 60-80%
¢} Border 60-75%
2 Sprinkler irrigation
a) Solid set 60-85%
b} Set move 60-75%
¢} Moving 75-95%
d) Travelling gun 55-65%
3 Microirrigation 80-95%
4  Subirrigation 50-80%

Source: Bjorneberg, 2013.

2.2 Irrigation Development in India:

The total gecgraphic area of India is 328.7 Mha, of which net sown
area is 43% (139.9 Mha) and grass cropped area is 194.4 Mha, while around
66 Mha area is under irrigation (DAC&FW, 2016).Agriculture sector plays
crucial role directly and indirectly in Indian economy, since there is great
variation in the climate across India, the development of this sector is vastly
depend on the availability and development of irrigation facilities. In India,
FruzTughlug {1351-86) was the first who built canal for irrigation, in 15
century. Moreover it is argued that the presence of irrigation facilities was
one of the reasons for the expansion of the Vijayanagar Empire in the
southern part of India (Manivanan, 2006). The first systematic attempt for
the irrigation development was done in 1850 by British rule through private
companies, which was an abortive effort, therefare in 1866, the policy was
develaped far irrigation, which states that the projects will be funded by the
states through public loans, while the barrier of states political boundaries

were kept away to provide the best solutions (Mohile, 2007).
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Between the period from 1836 to 1866, the British rule completed first
four major projects: the Upper Canga Canal, the Upper Bari Doab Canal,
the Krishna, and the Godavari Delta Systems, followed by Lower the Canga,
the Sirhind, the Mutha and the Agra canal and the Periyar Dam (Manivanan,
2006). This kind of man made works brought 7.5 Mha area under irrigation
at the end of 19" century. At the time of partition, net irrigated area was
28.2 Mha, of which 8.8 Mha went to Pakistan and 19.4 Mha area remained in
India {Manivanan, 2006).

The irrigation projects are mainly classified into three types: major,
medium and minor irrigation projects. Major irrigation projects which
envisage culturable command area (CCA) more than 10,000 ha, medium
irrigation projects envisage CCA 2000-10,00Q ha, and minor irrigation
prcjects envisage CCA less than 2000 ha. Table 2.2 shows the list of 12

major irrigation projects were completed before the independence of India.

Table 2.2: Irrigation Projects Completed before Independence

Sr. Important irrigation works Year of Irrigation benefits

No. campletion {lakh ha)
Andhra Pradesh

1 Godavari delta system 1890 .58

5 Krishna delta system 1898 4.42
Bihar

3 Sone canal system 1874 3.47
Haryana

4  Western Yamuna canal system 1820 4.31
Punjab

5 Upper Bari Doab canal 1859 3.35

6 Sirhind canal 1873 6.00
Rajasthan

7  Gang canal 1927 3.04
Tamil Nadu

2 Cauvery delta system 1889 5.05
ttar Pradesh

g Upper Cang canal system 1856 6.99

18 Lower Gang canal system 1880 6.28

11  Eastern Yamuna canal system 1830 1.91

12  Sarda canal system 19286 65.12

Source; Sen (2016).
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The Central Water Commission (CWC) of India divided the country in to

20 river basin (river basin is the basic hydrclogical unit for water resources

planning and management). Takle 2.3 presents the major river basins in

India with catchment area, water resource potential and utilizable surface

water respurce faor each river basin.

Table 2.3: Major River Basins

Average Utilizable
Sr Catchment Water Surface
Nc; River Basin Area Resources Water
’ (sq km} Potential Resources
(Bcum) (Bcum)
1 Indus {up to Border) 321,289 73.31 46.0
2 Ganga- Brahmaputra- Meghna
a) Ganga 861,452 525.02 250.0
b) Brahmaputra 194,413 537.24 24.0
c) Barak & Qthers 41,723 48.36
3 Godavari 312,812 110.5%4 76.3
4 Krishna 258,948 78.12 3.0
5 Cauvery 81,155 21.36 18.0
6 Subernarekha 28,196 12.37 6.8
7 Brahamani & Baitarni 51,822 28.48 18.3
& Mahanadi 141,585 66.88 50,0
9  Pennar 55,213 6.32 6.9
10 Mabhi 34,842 11.02 3.1
11 Sabarmati 21,674 3.81 1.9
12 Narmada 98,796 45.64 34.5
13 Tapi 65,145 14.88 14.5
14 ?ae;:iFlnwing Rivers From Tapi to 55,940 $7.41 119
West Flowing Rivers From Tadri
15 s Kanyakumari 56,177 113.53 24.3
Fast Flowing Rivers Between
16 Mahanadi & Pennar 86,643 22.52 13.1
Fast Flowing Rivers Between
17 pennar and Kanyakumari 160,139 16.46 16.5
West Flowing Rivers Of Kutch
18 and Saurashtra including Luni 321,851 15.10 15.0
Area of Inland drainage in o
19 Rajasthan - Negligible -
Minor River Draining into
20 Myanmar (Burma} & Bangladesh 36,302 31.00 -
Total 1,869.37 690.1

Source: Cantral Water Commission, Ministry of Water Resources, Govt. of India.
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According to the CWC, the water rescurces potential, which is the
natural run off in the rivers in the country is about 1,869 Billicn Cubic
Meters (Bcum), from this around 690 Bcum is utilizable. The completed
major & medium irrigation projects created 253.4 Bcum storage capacities
and the projects under construction will create additional 51 Bcum, hence
the total storage capacity will be around 304.3 Bcum. The Canga-
Brahmaputra-Meghna (GBM Delta) river basin is the biggest river basin in
India with water resource potential of 1,111 Bcum, which is 60% of the total
water resource potential of India. In India the total length of the rivers and
canals is about 2 lakh km.

After independence, governments focus was on creation of irrigation
infrastructure, which was reflected in the first five year plan {1951-56), the
expenditure on irrigation sectar was Rs. 441 Crores, which was 23% of the
total plan expenditure. The plan wise expenditure on irrigation and flood
control sector is shown in the table 2.4. After the first plan the share of the

expenditure on irrigation has been considerably decreased.

Table 2.4: Plan wise expenditure incurred on lrrigation and Flocd Control

Sectors
{Rs in Crores)

Total Plan

Major & . Percentage
Irrigatian Sectors an Irmgation
1 First{1951-58) 376.2 65.6 441.8 13.2 1560 22.54
2 Second (1956-61) 380.0 161.6 541.6 48.1 4672 11.59
3 Third {1961-66) 576.0 443.1 1019.1 82.1 8577 11.8%
4  Annual (1966-69) 4249.8 560.9 990.7 42 6625 15.04
5 Fourth (1969-74) 1242.3 1173.4  2415.7 162 15779 15.31
6 Fifth{1¢74-78) 2516.2 14096 39258  298.6 28653 14.22
7 Annual (1978-80) 2073.6 13449 3423.5 330 22950 14.27
8 Sixth (1980-385) 7368.8 41599 11528.7 787 106292 10.55
9 Seventh (1985-90) 11107.3 7626.8 18734.1 941.6 218730 8.56
10 Annual (1990-92) 5459.2 36495 9108.7 460.6 123120 7.4
11 Eighth {1992-497y 21071.% 13885.3 34957.2 1691.7 483060 7.58
12 1X Plan(1997-02) 49289.0 13760 83049.0 3038 441041 6.7
13 X Plan (2002-07y  83647.0 16458.9 100105.9 4344.18 1618460 6.19
Xl Plam {2007 -
14 12} 165350 46350 211700 20100 3644718 5.81

Qutlay({Projection)

Source: Central Water Commission, Ministry of Water Resources govt. India
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The state wise list of the large dams completed and under
construction is shown in Table 2.5. We can say that the output of the
governments’ expenditure on the irrigation secter is that 4877 large dam are
ready for water storage and 313 dams are under construction. While there
are 198 dams in India whaose construction year is unknown. Highest numbers
of dams are in Maharashtra 1845, followed by Madhya Pradesh {906) and
Gujarat (632).

Table 2.5: State wise abstract of large dams

Total completed Year of
S dams with Under_ canstruction
No. State known_ Construction not Total
construction {rno.} available
yearinao.) {no.)
1  Andaman & Nicobar 5 5
Islands
¢ Andhra Pradesh 142 25 46 167
3 Arunachal Pradesh 1 3 4
4  Assam 3 1 4
5 Bihar 24 P 26
6  Chhattisgarh 248 10 1 258
7 Goa 5 5
g8 Gujarat 618 13 5 632
9  Himachal Pradesh 15 1 P 20
10 Haryana 1 1
11  Jammu & Kashmir 14 3 3 17
12 Jharkhand 50 29 3 78
13 Karnataka 230 1 16 231
14 Kerala 61 1 0 62
15 Madhya Pradesh 898 8 28 906
16 Maharashtra 1693 152 3 1845
17 Manipur 3 1 4
18 Meghalaya 8 8
19 Mizoram 1 1
20 Nagaland 1 1
21 Odisha 199 5 4 204
22  Punjab 14 2 16
23  Rajasthan 201 10 8 211
24 Sikkim P P
25 Tamil Nadu 118 0 116
26  Telangana 162 20 79 182
27 Tripura 1 1
28 Uttar Pradesh 115 15 130
29  Uttarakhand 16 9 25
30 West Bengal 29 1 30
Grand Total 4877 313 198 5190

squrce: Central Water Commissicn, Rt f fwww owenicin/main/dawnloads now®s20nrid. pdf.
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The minor irrigation schemes {MnrlS) are the structures either in
ground water or in surface water having culturable cammand area {(CCA) up
to 2,000 ha. The ground water schemes include dug well, shallow tube well,
deep tube well and the surface water schemes include surface flow and
surface lift schemes.

Minor irrigation accounts for 65% of the total irrigation potential
utilised, in the country. Currently there are around 2.1 crores Mnrl$ spread
across 609 districts and 6.4 lakh villages. Around 97% of the MnrIS are
owned privately while only 3% are cwned by the public sector. In 1870, The
National Commission on Agriculture had recommended that the census of
source of minor irrigation may be carried out once in five years, on this
recommendation first minaor irrigation census was carried out in 1986-87,
and followed by three censuses in the years 1593-%4, 2000-01 and 2006-

Q7. Table 2.6 summarizes the census of minor irrigation schemes (MnrlIS).

Table 2.6: Census of Minor Irrigation schemes

No of Ground water (in Mha) Surface water {in Mha)
Census SCh;:'ES Irrigation Irrigation Irrigation Irrigation
Millions) potential potential potential potential
created utilized created utilized
Census |
(1986-87) 2.24 24.02 21.24 6.04 4.6
Census |
(1993-94) a9.3 33.3 Z26.63 8.01 5.15
Census Il
(2000-01) 19.76 62.4 44.96 11.9 6.97
Census IV
(2006-07) 21.4 72.5 L7.3 13.2 7.8

Saurce: Miner lrrigatian Census, Gove. Ind, (2006-20071 http /fruccnsus.gov.ingf

State wise status of the minor irrigation schemes is shown in the Table
2.7. Maximum numbers of schemes are in Uttar Pradesh 42.7 lakhs, followed
by Andhra Pradesh 23 lakhs, Maharashtra 22.7 lakhs, Tamil Nadu 19 lakhs,
and Madhya Pradesh 19 lakhs. The spread of minor irrigation is highest in
Uttar Pradesh around 1 lakhs villages, followed by Madhya Pradesh (.56
thousand villages, Qdisha 50 thousand villages, Bihar 45 thousand villages
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and Maharashtra 44 thousand villages. The numbers of schemes per village
are recorded highest in Keralal&3, followed by Tamil Nadulll, Punjab 91,
Andhra Pradesh 82, Haryana 66, Gujarat 62, Delhi 52 and Maharashtra 51.

Table 2.7: State wise minor irrigation schemes in India

Ground Water Surface Water

Mo of Village
Sr. (Dug well fshallow  {(Surface flow Total
No, States and deep tube and lift (no.) Schedules
wellf) (no.) schemes)ing.) (na.)
1 Andhra Pradesh 21,989,551 1,605,816 23,05,367 28,162
2 Arunachal Pradesh 35 4,983 5,018 3,865
3 Assam 1,064,312 6,442 1,10,754 26,062
4 Bihar 6,51,242 12,127 6,63,369 45,421
5 Chhattisgarh 3,32,290 84,318 4,16,608 20,324
6 Goa 4,423 2,651 7,074 389
7 Gujarat 11,18,335 33,304 11,51,639 18,511
8 Haryana 4,67,846 494 4,68,340 7,083
q Himachal Pradesh 5,081 12,293 17,374 20,723
10 Jammu & Kashmir 3,157 4,888 8,045 6,422
11 Jharkhand 1,42,547 53,075 1,395,626 31,853
12 Karnataka 9,77,702 1,20,776 10,98,478 29,336
13 Kerala 1,609,789 23,607 1,953,396 1,057
14 Madhya Pradeash 16,66,34% 2,39,802 19,06,151 56,324
15 Maharashtra 20,54,025 2,159,160 22,73,185 44,253
16 Manipur 0 588 588 2,360
17 Meghalaya 222 5,269 5,491 6,200
18 Mizoram 0 5,371 5,371 757
19 Nagaland 103 20,792 20,895 1,149
20 Odisha 4,72,443 88,710 561,153 50,141
21 Punjab 11,78,272 2,834 11,81,106 12,948
22 Rajasthan 14,99,4486 0,303 15,08,839 42,760
23 Sikkim 0 1,485 1,485 905
24 Tamil Nadu 18.66,302 45,968 19,12,270 17,271
25  Tripura 2,001 2,780 4,871 1,040
26  Uttar Pradesh 42,53,255 25,455 42,78,714 106,879
27  Uttarakhand 53,498 31,820 85,318 16,355
28  West Bangal 519,439 78,622 5,938,061 41,825
29  Andaman &Micobars 1,372 1,886 3,258 253
30 Chandigarh 91 0 01 13
Dadra & Nagar
31 Haveli 645 557 1,202 72
32  Daman & Diu 0 0 0 0
33 Delhi 0,824 134 0,558 192
34 Lakshadweep 0 0 0 0
35 Puducherry 4,133 445 4,578 123
Total 1,57,57,820 12,48,853 2,10,06.673 6,41,062

Source; Minor Irrigation Census, Govt. India, {2006-2007). http://micensus.gov.in/.

The total annual flow from all the river basins in India is 1,869.4 Bcum,

from this the total utilizable surface water is 690 Bcum, out of this the

created storage capacity can store 253 Bcum water and under construction

project will add arcund 51 Bcum storage capacity which will lead to total live

storage capacity of 304 Bcum. The basin wise live storage capacity is shown



in the table 2.8, which shows that highest live storage capacity is in Ganga
river basin 36.3 Bcum, followed by Krishna river basin 54.8 Bcum, Codavari
river basin 43.4 Bcum and Narmada river basin 24.4 Bcum. Only 16% of the
average annual flow in the all basin can be stored in all the water storage
projects. Overall, this indicates that there is considerable scope for

increasing the live storage capacity.

Table 2.8: Basin Wise live Storage in India

Total Live Storage Capacity { BCM)

Basin Average annual
Cadeas  Basin Name Pl Completed L.m.dc'r_ % of average
per WRIS (BECM} Projects m;féjéﬁt;m Total annual flow
1 Indus 73.3 16.223 0.1002 16.323 22.3
2a Ganga 525.0 48.677 7.649 56.326 10.7
2b Brahmaputra 537.2 1.718 0.795 2.513 0.5
2c Barak & Othears 48.4 0.719 9.172 G891 20.4
3 Godavari 110.5 35.033 8.412 43,444 35.3
4 Krishra 78.1 50.651 4,156 54,807 0.2
5 Cauvery 21.4 G.083 0.015 G.098 42.5
& Subernarekha 12.4 0.309 2.150 2.459 15.8
7 Brahmani&Baitarni 28.5 5.515 0.703 6.218 21.8
8 Mahanadi 66.9 13.006 1.461 14.467 21.6
9 Pernar 6.3 2.938 2.141 5.079 806
10 Mahi 11.0 5.017 0.150 5.167 47.0
11 Sabarmati 3.8 1.577 0.109 1.686 44 .4
12 Narmada 45.6 17.622 G6.835 24,457 53.6
13 Tapi 14.9 8.137 1.558 10.695 7l1.8
14 WEFR from Tapi to Tadri 87.4 14,668 2.430 17.098 15.6
WEFR formTadri to
15 Kanyalkurnari 113.5 11.023 1.416 12.439 11.0
EFR between
16 Mahanandi and Pennar 22.5 2.676 1.181 3.857 17.1
EFR between Pennar
17 and Kanyakumari 16.5 1.441 0.015 1.456 8.8
WFR of Saurashtra and
18 Kutchh including Luni 15.1 6.336 0.511 6.847 45.3
Area of Inland Drainage
19 of Rajasthan - 0.000 0.000 0.000 -
Minor River Draining
inte Myanmar and
20 Bangladesh 31.0 0.019 0.000 0.019 0.1
Area of North Ladakh
20a not draining into Indus 0.00 0.000 0.000 0.000 --
Total in BCM 1865.4 253.388 50.95% 304.348 16.3

Source: Central wWater Commission (WM Directorate), as on 31.03.2013.

Table 2.9 shows state wise live storage capacity of reservairs in India.

Highest water storage capacity is created in Maharashtra state 48 Bcum,
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followed by Andhra Pradesh 35.7 Bcum, Madhya Pradesh 34.7 Bcum and
Karnataka 32.6 Bcum. While in future, the live storage capacity will be added
in the states Maharashtra, Manipur, Cujarat, Jharkhand and Andhra Pradesh,

from the under construction projects.

Table 2.9: State wise Live Storage Capacity of Reservoirs in India

1 Total Storage Capacity { Beum
or Name of State rag pacity { Beum}

Mo,

Completed Projects Lnder Canstructian Projocts Trtal
1 Andhra Pradesh 28.716 7.062 35.778
2 Assam 0.012 0.547 0.55%9
3 Arunachal Pradesh 0.000 0.241 0.241
4 Bihar 2.613 0.436 3.049
5 Chhattisgarhb 6.736 0.877 7.613
g Goa 0.290 0.000 0.290
7 Gujarat 18.359 8.175 26.534
8 Himachal Pradesh 15.792 0.100 15.891
! Jammu and Kashmir 0.029 000 0.029
10 Jharkhand 2.436 6.039 8.475
11 Karnataka 31.896 0.736 32.632
12 Kerala 9.768 1.264 11.032
13 Madhya Pradash 33.075 1.695 34.770
14 Maharashtra 37.358 10.736 48.094
15 Manipur 0.407 8.509 8.8918
15 Meghalaya 0.479 0.007 0.486
17 Mizoram 0.000 0.663 0.663
18 Nagaland 1.220 0.000 1.220
19 Orissa 23.934 0.8596 24.830
20 Punjab 2.402 0.00002 2.402
21 Rajasthan 6.708 0.443 10.152
22 Sikkirn 0.007 0.000 0.007
23 Tamil Nadu 7.859 0.013 7.872
24 Tripura 0.312 0.000 0.312
25 Uttarakhand 5.670 1.613 7.283
26 Uttar Pardesh 14.263 0.724 14.987
27 West Bangal 2.027 0.184 2.212
28 Andaman Nicobar island 0.019 0.000 0.019
Total in BCM 253.388 50.955 304.348

Saurce - Contral Water Commissicen (WY Directorate).

The output of the huge investment in the irrigation sector is the
irrigation potential of around 107 Mha area is created, while 86.9 Mha

potential is utilized and ultimately gross area under irrigation is 86.4 Mha.
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Table 2.10Q: Irrigation Potential Created, Utilised & Gross Irrigated Area by State

Potential Created Up to Potential Utilized* Up to Lrass

or Name of the Mig?g—m {000 ha) 2009-10 (000 ha) 'r};‘fgifd
No. State,fUTs. Mcéﬁium Mirngr Tetal hTfé?l:f'n Mingr Tetal 10&30{; ha!
1  Andhra Pradesh 3967 3245 7211 3245 2844 GOSRSY 5764
2 Arunachal Pradesh 1 127 128 1 87 87 56
3 Assam 349 715 1064 211 500 720 225
4  Bihar 2898 5125 8021 1815 3793 5608 4625
5  Chhattisgarh 1199 642 1842 948 378 1326 1487
6 Goa 46 25 71 24 22 45 38
7  Gujarat 3005 2047 5142 1843 1500 3743 4933
8  Haryana 2208 1638 3843 1893 1584 3477 5545
G Himachal Pradesh 23 180 203 8 145 153 188
10 Jharkhand 411 705 1115 246 501 747 155
11 Jammu & Kashmir 205 445 650 181 362 573 480
12 Karnataka 2809 1684 4404 2225 1635 3859 4096
13 Kerala 633 742 1434 591 629 1221 455
14  Madhya Pradesh 2197 2442 4638 1173 2217 3391 7162
15 Maharashtra 3780 3099 G878 2313 2648 4561 4352
16  Manipur 123 100 224 31 73 155 52
17  Meghalaya ] 69 69 ] 54 54 74
18 Mizoram ] 43 43 ] 17 17 10
19  Nagaland ] 107 107 ] 72 72 35
20 Orissa 2048 1771 3817 1879 1442 3321 3197
21 Pumjab 2647 3475 6122 2511 3368 5879 7714
22 Rajasthan 3100 2482 5582 2526 2374 4501 7309
23 Sikkim ] 38 38 ] 28 28 18
24 Tamil Nadu 1574 2264 3838 1557 2128  3BA&S 3238
25  Tripura 20 141 161 10 116 127 106
26 Uttar Pradesh 8945 24808 33754 7324 15798 27123 18896
27 Uttarakhand 280 550 848 191 400 600 567
28  West Bangal 1765 4070 5835 1574 3320 4894 5525
Total States 44388 62752 107174 34370 52482 86852 85353
Total U.Ts. 7 58 64 4 38 42 70

Grand Total 44394 62810 107238 34374 52520 86894 86423

Saurce: Mimsty of Agriculture (F & 5), Planning Commissien. Gove. af India.
Mote ™ Prowvisicnal.

State wise irrigation patential created, utilised and gross irrigated area
by the major and medium projects and minor projects is shown in Table
2.10. Highest irrigation potential is created in Uttar Pradesh 33.7 Mha,
fallowed by Bihar 8 Mha, Andhra Pradesh 7.2 Mha, Maharashtra 6.8 Mha and

Punjab 6 Mha. The maximum irrigation potential is utilized in Uttar Pradesh
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27 Mha followed by Andhra Pradesh & Mha, Punjab 5.8 Mha, Bihar 5.6 Mha
and Maharashtra 5 Mha. Overall it is clear from the irrigation development in
India that good amount of irrigation potential is created in last century, there
is need for efficient utilization of this created potential to bring mare area

under irrigation.

2.3 Policies & Programmes on Irrigation Development in India:

Histarically, irrigation was the subject under the Public Works
Department (PWD) which was created in 1855, while this subject got more
attention only after the famine in 1858, by appcinting an inspector general
of canals. Further, this subject was taken much seriously and an irrigation
expert was appointed as an Inspector General of Irrigation, under the
Government of India Act 1919. Irrigation is provincial subject and the
Centre’s role is to advice, co-ordinate and settle the water related dispute
between the states (MWR, 2016). Only in 1952, a separate ministry for water
was created, namely Ministry of Irrigation and Power. In 1969, Irrigation
Commission was established to lcok after the irrigation development
programme in the comprehensive manner, while in 1880, separate ministry
of irrigation was established from the Ministry of Irrigation and Power. In
January 18985, again the irrigation ministry was combined with power as
Ministry of Irrigation and Power. Further in September 1985 it was
bifurcated, and irrigation ministry was renamed as Ministry of Water
Resources, which was renamed in July 2014, as the Ministry of Water
Resources, River Development & Ganga Rejuvenation (MWR, 2016).

It is noted that during the early British rule in India, the irrigation
development works were divided in to commercial and social works and it
was expected that commercial projects will get completed in ten years and
return from projects were expected with 6% rate of return on capital invested
for canal irrigation. While after the independence, they fall under the public
sector as the part of essential infrastructure for agriculture sector, with the
reduction of rate of return from 6% to 3.75 % (Mohile, 2007; Gulati.et., al.
2005). Mohile (2007) argues that documented evidences related water policy

were not available prior to 1987, while documents such as reports of the
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second water commission and documents related to discussion on flood
control in the parliament, provides few guidelines.

In 1980, under the chairmanship of the Prime Minister of India, the
National Water Resource Council (NWRC) was foarmed, which was represented
by the ministers in central government and also state governments, they
formalized the national water policy in Septemberl987. In September 1890,
National Water Body (NWR) was constituted to look after the progress of
implementation of stipulations of National Water Policy {NWP}, under the
chairmanship of secretary, Ministry of Water Resources, which reports to the
NWRC. The NWRC finalized the NWP, which covers mainly the policies related
to irrigation management, asset management, operational and procedural
changes (Mohile, 2007}. The summary of important polices related ta the
water management is presented in the Table 2.11.

First time, the government of India has adopted a Naticnal Water
policy in 1987, which was revised in 2002 and 2012. On June 2016, the
Ministry of Water Resources, River Development & Ganga Rejuvenation
released the draft of National Water Framework Bill, 2016. The new bill tries
to provide a legal framework for water with respect toprctectian,
conservation, regulation and management. The new bills covers the main
aspects as: (i)Right to water for life (il)Basic principles as water as common
heritage and resource, river rejuvenation, pecple centric water management
and standards for water quality and water footprints {iii})Integrated river
basin development and management (iviPlanning for water security and
pricing, and water regulators (v} Urban, industrial and participatcry
irrigation management (vi)Access to and transparency of water data,
promotion aof innovation and knowledge management (vii)inter-state river
water conflicts prevention and resolution(MWRM, 2016). This bill suggest
that water management should be done at the level of river basin and river
basin authority {RBA) shall be established, the RBA shall prepare a master
plan for a river basin and this shall remain in the public domain. Qverall the
new bill will bring more transparency and is having a more decentralize

management approach.
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Table 2.11: The important policies related to water-Government of India

Sr.

No Year Government of India- Water-Related Policies

1 1866 The government is given the main role in irrigation development
pd 1635 Transferred ‘irrigation’ to the states

3 1850 Beginning of planned development

4 1872 Second irrigation commission report

The RashtriyaBarhAyog (National Commission on Floods)
submitted its report

1886 Formulation of National Water Resource Council (NWRC)

7 1687 National Water Policy (19&87) finalized in the first meeting of NWRC
Modified draft of National Policy for water allocation amongst
states, circulated to the states

9 1898 Water sector review by Gol and World Bank(WB)

Second meeting of NWRC considered water allocation and river
basin authorities

5 1980

L))

8 1594

10 1599

Report of the National Commission on Integrated Water

11 1899 Development
12 2000 Water vision by India water partnership
13 2002 Natienal Water Policy (2002)

Country Policy Support Program (CPSP} India studies by
14 2004 International Commission on Irrigation and Drainage-International
Assaciation of Hydrogeclogists (ICID-1AH)

15 2008  launched National Action Plan on Climate Change (NAPCC)

Approved a "Comprehensive National Water Mission {NWM)
Cocument

17 2012 Mational Water Policy(2012)
18 2016 National Water Framework Bill, 2016

156 2011

Sources: Mohile {2007), MWR (2016).

The government of India has launched various programmes for the
irrigation water management. The most important programmes are
Accelerated Irrigation Benefits Pragramme (AIBP), Command Area
Development Programme (CADP} and Pradhan Mantri Krishi Sinchayee Yojana
(PMKSY).

2.3.1 Accelerated Irrigation Benefits Programmae (AIBP):
The irrigation related projects require huge capital investment. Since
the irrigation is a state subject, planning, designing and implementation of

the irrigation project is done by the state governments. It was observed that

34



many of the major and medium irrigation projects were incomplete because
of the unavailability of capital at the state level. Hence, in 1996-97, the
central government initiated the program, which was titled as “Accelerated
Irrigation Benefits Programme(AIBP)” to provide Central Loan Assistance(CLA)
for completion of the projects which were in advance stage of completion
and those were beyond the resource capacity of the states. The priority was
given for the tribal and drought prone area. From 1996-97 to 2014, Rs.
£4,905.57 crores CLA was provided to states, and 143 major/medium
projects and 12,083 surface MnrlISs have been completed. In 2009, national
impartant projects were attached to this scheme, for the AIBP and National

Projects Rs. 55,200 crores are allocated in the Xl plan (MWR, 2014).

2.3.2 Command Area Development Programme (CADP):

The Second Irrigation Commission {1972) suggested that there is a
need for systematic development of command area of irrigation projects to
fully utilize the created irrigation patential. In view of this, the Ministry of
Irrigation and Power set up a committee of ministers, which recommended in
1973 for the formation of a broad based area development authority for
each Major Irrigation Project should be set up to undertake the work of
comprehensive command area area development(MWR, 2016). On the basis
of this suggestion, in 1974, a central government funded programme titled
“Command Area Development Programme (CADP)" was created to achieve
speedy utilization of irrigation potential created and also ta improve
productivity in selected irrigated commands (MWR, 2016; Sekhar, 2007). The
components of the CADP are (i)field channels and field drains, (ii})land
leveling and shaping, (iiiyrealignment of field boundaries, (ivJcansolidation
of holdings, (v) enforcement of rotational water supply (“warabandi™}, (vi)
adaptive trials, demaonstrations, & training, {vii) sprinkler, drip, (viii)
groundwater development and (ix} incentives for farmers participation
{(Sekhar, 2007}.

In the 10"Plan, the CADP was renamed as “Command Area
Development and Water Management Programme (CADWM Programme)” to
make it more farmer centric and comprehensive. In the initial phase, around

&0 medium and major projects covering around 15 million ha (Mha) CCA

35



were taken up under this programme. Currently 15Q projects covering 16.3
Mha CCA is under this project, the total outlay under the XIlI Plan was Rs.
15,000 Crores.

2.3.3 Pradhan Maniri Krishi SinchayeeYojana (PMKSY):

To ensure access to some means of protective irrigation to farms to
bring rural prosperity, the central government started Pradhan Mantri Krishi
Sinchayee Yojana (PMKSY) programme in 2015. This programme is the
combination of the various schemes such as [i]JAccelerated Irrigation Benefit
Programme (AIBP) of Ministry of Water Resources, River Development &
Ganga Rejuvenation, [iiJlntegrated Watershed Management Programme
{(IWMP) of Department of Land Resocurces; and [iii]On Farm Water
Management{OFWM) component of Naticnal Mission on Sustainakle
Agriculture (NMSA) of Department of Agriculture and Cooperation.

The PMKSY is adopting decentralized State level planning and
projectised execution, states have to prepare District Irrigation Plan(DIP},
which is the starting point of the PMKSY and State Irrigation Plan{SIP). The
main components of PMKSY are [a] Accelerated Irrigation Benefit Programme
(AIBP}, [b]PMKSY- Har Khet ko Pani, PMKSY - Per Drop More Crop and
[c)PMKSY -Watershed Development. The outlay of Rs. 50,000 Crores is
provided for PMKSY for a period of 5 years from 2015-16 (PMKSY-
2016).The results of the three programmes [i.e. AIBP, CADP & PMKSY] is very
positive, despite this success there is need to focus on the efficient use of

water for irrigation at field level.

2.4 Progress in Participatory Irrigation Management in india

The Participatory Irrigation Management (PIM) is the participation of
the farmer in the management of the irrigation systems at all levels of
system (-full physical limits of the system-) and with respect to all aspects
(i.e. from design and planning to the evaluation) {(Groenfeldt & Sun, 1997). It
is found that in developing countries, governments incur high cost when
they are involved in the irrigation management functions which otherwise

farmers could handle. Farmers have solid incentives to manage water
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productivity than a government administration, and decentralized irrigation
management to farmers will result in quick response to the various problems
of the irrigation systems (Croenfeldt & Svendsen, 2000; Brewer et al., 1999).
Therefore, we can say that PIM is benefiting to both governments and
farmers.

In 1987, Farmers' participation in the irrigation water management has
been accepted as the palicy of the central government in the National Water
Palicy (NWP). The NWP says “Efforts should be made to involve farmers
progressively in wvarious aspects of management of irrigation systems,
particularly in water distribution and collection of water rates. Assistance of
voluntary agencies {Non-Government OCrganisation - NCOs) should be
enlisted in educating the farmers in efficient water-use and water
management.” The PIM should not only include farmers, but also other

stakeholder as well government agencies {including local bodies).

The Ministry of water resources set up broad cobjectives for the PIM policy

as follow:

a) To create a sense of ownership of water resources and the irrigation
system among the users, so as to promote economy in water use and
preservation of the system.

by To improve service deliveries through better operation and
maintenance.

c) To achieve optimum utilization of available resources through
sophisticated deliveries, precisely as per crop needs.

d} To achieve equity in water distribution.

e) To increase production per unit of water, where water is scarce and to
increase production per unit of land where water is adeguate.

fy To make best use of natural precipitation and ground water in
conjunction with flow irrigation for increasing irrigation and cropping
intensity.

g) To facilitate the users to have a choice of crops, cropping sequence,
timing of water supply, period of supply and also frequency of supply,

depending on sails, climate and other infrastructure facilities available
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in the commands such as roads, markets cold storages, etc., so as to
maximize the incomes and returns.

h)y To encourage collective and community respansibility on the farmers
to collect water charges and payment to Irrigation Agency.

i} To create healthy atmosphere between the Irrigation Agency personnel

and the users.

The Ministry of Water Resources (MWR) set up a maodel act for the PIM
policy, which is to be adopted by state government for facilitating the PIM in
the states, the PIM model act was enacted by 15 states (MWR, 2014). The list
of states including their positions on the act is shown in Table 2.12. The
model act provides legal framework for faormation of water users’
arganization at three levels, The Water Users Association/s (WUAs}, which is
a farmal group of farmers at a minor or group of outlets ar a minor, the
Distributary Committee, which is represent five or more WUAs, and the
Project Committee, which is an apex committee of the irrigation system
{MWR, 2014).

Most of the states are supporting the formation of WUAs for the
management irrigation water, nationwide around 63 thousand WUAs are
formed, which covers around 14.62 Mha area (MWR, 2014). State wise status
of the WUAs is shown in the Table 2.13.
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Table 2.12: State-wise Position of Enactment of New Act/Amendment of

existing Irrigation Act

ag Name of State Position of issue / amendment of Irrigation Act
1 ‘;‘rna{:izrse;] Enacted "Andhra Pradesh Farmers' Management of
Irrigation Systems Act, March, 1997°
P Assam The Assam Irrigation Water Users Act 2004
“The Bihar Irrigation, Flood Management and Drainage
3 Bihar Rules, 2003" under the Bihar irrigation Act, 1997
Enacted "Chhattisgarh SinchaiPrabandhan Me
4 Chhattisgarh Krishkon Ki BhagidariAdhiniyam, 2006".
Enacted “Goa Command Area Development Act 1997
5 Goa (Coa Act27 of 1997)"
Gujarat Water Users Participation Management Act,
6 Gujarat 2007
Promulgated an Ordinance on 7™ June 2000 for
amendment ofthe existing Karnataka Irrigation Act
7 Karnataka
1957.
Enacted “The Kerala Irrigation and Water Conservation
8 Kerala Act2003".
Enacted “Macdhya Pradesh Sinchai Prabandhan Me
q Madhya Krishkon Ki Bhagidari Adhiniyam, 1999" during
Pradesh September 1999,
“The Maharashtra Management of Irrigation Systems
10 Maharashtra by Farmers Act,2005"
11 Orissa Enacted “The QOrissa Pani Panchayat Act, 2002".
Passed the "Rajasthan Sinchai Pranali Ke Prabandh Me
12  Rajasthan Krishkon Ki Sahabhagita Adhiniyam, 2000".
“Sikkim Irrigation Water Tax 2002" and "Sikkim
13 Sikkim Irrigation Water Tax (Amendment) Act 2008"
Enacted the "Tamil Nadu Farmers' Management of
14 Tamil Nadu Irrigation Systems Act, 2000".
Enacted the "Uttar Pradesh Irrigation Management Act,
15 Uttar Pradesh 2009"

Source: Ministry of Water Resources (2014), Status of Participatory Irrigation
management http://wrmin.nic.in fwritereaddata/CAD-WUA-2014033 1.pdf.
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Table 2.13: State-wise number of WUAs formed and irrigated area
covered up to 2011

Sr. Mame of State Mumber of WUAs Formed Area Covered (Thousand
No. Hectare)
1 Andhra Pradesh 107490 {19.4) 4800 {46.9)
2 Arunachal Pradesh 2 (0.0} 1.47 §0.0)
3 Assam 37 (0.1} 24.09 (0.2}
4 Bihar 37 (0.1} 105.8 (1.0)
5 Chhattisgarh 945 {1.7) NA MNA
6 Goa 42 (0.1 5 (0.0
7 Gujarat 576 (1.0 96.68 (0.9
8 Haryana 2800 {5.00 200 {2.0)
9 Himachal Pradesh 875 (1.6 35 {0.3)
10 Jammu and Kashmir 1 (0.0 1 (0.0
11 Karnataka 2279 (4.1 1052.41 {10.3)
12 Kerala 3530 (7.1 148.48 §1.5)
13 Madhya Pradesh 1470 {2.6) 1501.45 {14.7)
14 Maharashtra 12499 {2.3) 444 {4.3)
15 Manipur 62 (0.1 49 27 {0.5)
16 Meghalaya 99 {0.2) NA MNA
17 Magaland 25 (0.0} NA MNA
18 Ddisha 11020 (19.9) 907 (8.3
19 Punjah 957 (1.7) 116.95 (1.1
20 Rajasthan 506 {0.9) 219.65 {2.1)
21 Tamil Nadu 7725 {13.% 474,28 {4.6)
22 Uttar Pradesh 24 (0.0 10.55 {0.1)
23 West Bangal 10000 {18.0) 37 {0.4)
Total 55501 {100.0) 10230.1 {100.0)

Note; Figures in parantheses are the percentages of total.
Ref: http://planningcommission.nic.in/plans/planrel/fiveyr/11th/11_v3/11v3_ch2. pdf

2.5 Progress in MIS Programme in India:

It has been assessed that there is the potential of bringing around 42
million ha under drip and sprinkler in the country (Raman 2010). Qut of
this, about 3Q million ha are suitable for sprinkler irrigation for crops like
cereals, pulses and oilseeds in addition to fodder crops. This is followed by
drip with a potential of around 12 millicn ha under cotton, sugar cane,
fruits and vegetables, spices and condiments; and some pulse crops like

red gram, etc. The percentage of actual area against the potential estimated
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under drip irrigation in different states varied between nil in Nagaland to as
much as 49.74% in Andhra Pradesh, followed by Maharashtra (43.22%) and
Tamil Nadu with 24.14%. In case of sprinkler irrigation, the percentage of
actual area against the potential estimated was as much low as 0.01%
{Bihar) and the highest of 51.93% {Andhra Pradesh). Compared to the
potential of 42.23 million ha in the country, the present area under Ml
accounts for 3.87 million ha (1.42 million ha under drip and 2.44 million ha
under sprinkler) which is about 9.16% . The present figures thus reflect the
extent of MIS covered under different government programmes as well as
own investment by the farmers. However, the actual area under Ml may vary
according to the extent of use by the farmers.

So far, the area covered under Micro Irrigation in various states in the
country is far from potential (Table 2.14). About 77.28 lakh hectares area
has been cavered under MIS in India out of which, 1684.55thosand hectares
have been covered in Rajasthan, which provided the status to the state as a
number one state in coverage of MIS.

Among other states in the country, Maharashtra, Andhra Pradesh,
Gujarat, Karnataka, Tamil Nadu, Madhya Pradesh and Tamil Nadu are the
cther leading states. The Rajasthan state ranks 1st in the country in terms of
coverage of area under both drip and Sprinkler irrigation system. The
Rajasthan state ranks 6th in terms of coverage of area under drip irrigation
system. It has covers an area of about 170.10 thousand hectares under drip
irrigation after Maharashtra {896.35 thousand ha), Andhra Pradesh (834.86
thousand ha), Karnataka {429.90 thousand ha), Gujarat (411.21 thousand ha)
and Tamil Nadu (290.01 thousand ha).
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Table 2.14: Area covered under Micro Irrigation Systems in India

(Data as on 31-3-2015; Area in hectares)

5. No. State Drip Sprinkler Total
1 Andhra Pradesh 834865 (24.8) 328441 (7.5 1163306 (15.1}
2 Arunachal Pradesh &13 0.0} 0 (0.07 613 10.0]
3 Assam 310 0.0} 125 (0.0} 4349 0.0}
4 Bihar 4510 .13 97440 (.23 102050 (1.3}
5 Chhattisgarh 15553 0.5 241420 (5.5) 256973 (3.3)
& Coa 965 (0.0} 834 (0.0} 1564 (0.0}
7 Cujarat 411208 (12.2) 418165 (9.6) 829373 (10.7)
& Haryana 22682 (0.7 550458 (12.6} 573140 (7.4
9 HP 251 (.03 684 (0.0} 975 (0.0}
10 Jharlkhand 6303 (0.2 9319 (0.2 le222 0.2
11 Karnataka 425903 (12 &) 417005 (9.6) 846907 (11.0)
12 Kerala 22516 (0.7 6948 (0.2 29464 (0.4
13 Madhya Pradesh 166358 4.9) 185759 4.3) 352117 i4.6)
14 Maharashtra 886343 (26.6) 374783 (5.6) 1271125 (16.4)
15 Manipur 47 0.0} 30 (0.0} 77 (0.0}
16 Mizoram 1727 0.1 425 (0.0} 2152 (0.0}
17 Nagaland 200 (0.0} 5005 (0.1) 5205 0.1y
18 Cdizha 18431 (0.5) 82147 (1.9) 100579 i1.3)
19 Punjab 30805 (0.9) 12161 (0.3) 424966 (0.6}
20 Rajasthan 170098 (5.0} 1514451 (348} 1684549 (21.8)
21 Sikkim 5544 (0.2 2769 (0.1) 8312 (0.1}
22 Tamil Nadu 280008 (8.6} 30436 (0.7 320445 4.1}
23 Telangana 252949 (0.8} 5283 (0.1) 30592 (0.4
24 Tripura 130 (.03 352 (0.0} 452 (0.0}
25 up 15519 0.5 21164 (0.5] 36682 i0.5)
26 Uttarakhand 656 0.0y 316 (0.0} 1012 (0.0}
27 West Bengal 604 0.0y 50576 (123 51180 (0.7
28 Others 15500 (0.5) 31600 0. 46500 i0.6)
Grand Total 3371537 (100.0) 4357215  (100.0) 7728812 (100.0)

Mote: Figures in parentheses are the percentages of total

Source: Lok Sabha Unstarred Question No. 4528, dated on 21.04 2015, Indiastar.com
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Chapter llI

Performance of PINS Programme in Gujarat

3.1 Overview of PINS Programmes in Gujarat:

Gujarat State has been one of the front runners among states in India
in promoting PINS. In fact, the concept of Pressurized Irrigation Network
System (PINS) was developed at Design Cffice of Sardar Sarovar Narmada
Nigam Limited (SSNNL} as a necessity step to introduce MIS in the command
area of Sardar Sarovar Narmada Project (S5P). The details of coverage of SSP

across various agro-climatic zones have been depicted in Table 3.1, Figures

3.1 and 3.2.

Figure 3.1: Coverage of Sardar Sarovar Narmada Project {(SSNP)
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Figure 3.2 Agro-Climatic Zones in SSP Canal Network

AGRO CLIMATIC ZONES IN SSP CANAL NETWORK

The culturable command area (CCA} of SSP covers about 21.24 lakh
hectares with gross cropped area of 34.29 lakh hectares. Though the S5P has
good coverage in Gujarat and neighbouring states, there are certain issues
which are affecting its further growth such as its limited delta, adverse soil
conditions including soil salinity and scil degradation in some parts of its
command area and inadequate irrigation infrastructure. Furthermore, there
have been competing/increasing demands of other sectors like Municipal
and Industrial supplies. Thus there is a strang need for efficient and cost
effective use of limited delta to cover the entire command area which is not

possible to irrigate through conventional flow irrigation.
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Table 3.1. Area, physical characteristics and water allowance of agro-climatic
zones {ACZ) in 55P command network

ACZ no. GCA CCA No.of  No.of  Annual Drought  Depth to  Salinity

{00 {'00 talukas willages rainfall  proneness water range
hal ha) {cm) tabla
(m)
1A 1001 G18 5 339 118 Nil < 10 Leywy
1B 1530 1001 6 278 118 Nil < 10 Low
2A 1537 1089 3 237 113 Nil Oct-35 Leywy
2B 1194 787 2 194 113 Nil Oct-35 Low
3A 1153 736 3 168 93 Onee in < 15 Moder
10 year ate
3B 379 113 1 35 a3 Once in < 15 Moder
10 year ate
4A G641 227 2 52 85 Once in < 10 High
G vear
4B 472 141 1 46 4 Onee in < 10 High
G vear
5 2957 1523 g 335 88 Ongcein Oct-35 Lowy to
10 year Moderate
3 1817 1257 4 183 79 Once in May-20 Low to
6 wvear Moderate
7A 2754 1865 3 142 7l Ongein 05-OCct Moder
G year ate to
high
B 2006 778 3 127 7l Cnce in <5 High
6 wvear
g 25940 1826 g 205 7l Once in < 15 Moder
6 wvear ate
g 2684 1680 4 151 61 Once in < 10 Moder
G year ate
10 3446 2421 4 266 64 Once in < 15 High
3 year
11 1517 1152 2 133 55 Once in < 5 High
3 year
12 4628 3197 6 392 61 Once in < 10 High
3 year
13 1229 428 4 82 40 Oncein Oct-25 Low to
3 year high

State 34285 21239 70 3365 13498
Total

Notes: GCA; Gross cropped area; CCA; Culturable command area
Source: SSNNL, Gandhinagar
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Government of Gujarat has put in lots of efforts to replace
conventional irrigation by micro irrigation so as to improve water use
efficiency and to increase area under irrigation in the state. The pilot project
on Pressurized Irrigation Network System (PINS) is one such effort started in
2007-08. The details of caverage of this programme are presented in Table
3.2. About 25 pilot projects were initiated in the state covering 1029 farmers
with 1491.6 ha of CCA and estimated budget of Rs 1306.3 lakh. The project
work was carried out by Jain Irrigation Ltd {56%}, Parikhit Industries {32.0%),
EPC Industries {8.0%) etc (Figure 3.3).

The idea was to pramcte micro irrigation through water users
association (WUA) by providing the basic irrigation infrastructure at the
farmers' field. With the PINS programme, a common facility was provided to
draw water from the canal and distribute it at farmers’ field by imparting
necessary pressure required for operating MIS. For encouraging the adoption
of MIS, about 75 per cent subsidy was provided to the farmers and necessary

credit facilities were also provided to the farmers for purchasing the MIS.

Figure 3.3: Distribution of Agencies Carried QOut the Canal PINS in Cujarat

Gokul Narmada
PiyatSahakari

\

EPC Industries
Ltd., Nasik
8%

Parixit Industries M/s Jain Industries
Ltd., Ahmedabad Jalgaon
32% 56%
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Table 3.2: Status of Implementation of PINS Pilot projects in Gujarat

{As on January 2014)

5r. Mame of District Culturable Total  Tendere Actual Status
Mo Pilot Project Command no. Of d Cost Expenditur
Areain Ha.  farmer {Rs. e (Rs.
s Lakh) Lakhi
1 Sutrel Bharuch 813 48.0 7l1.2 41.6 completed
2 Hinglot- Bharuch 61.3 36.0 71.2 41.6 completed
Dasan
3 Tandlaja vadadara 41.1 37.0 7l1.2 41.6 completed
4 Segwa vadadara 608 45.0 7l1.2 41.6 completed
Mot ,
> Mamekpur vadadara 43.7 22.0 73.0 45.9 completed
6 Kaliari Bharuch 36.7 21.0 73.0 45.9 completed
7 Gutal vadadara 44 .4 20.0 3.0 45.9 completed
g Chandambur  yisonar 46.9 170 73.0 459 completed
g KKDirect  cogninagar 349 210 354 19.9  Withdrawa
minor n
10  Bhatera Kheda 52.9 72.0 35.4 15.% completed
11 Torna Kheda 33.0 47.0 35.4 15.% completed
12 Badarpur Kheda 56.2 60.0 3.8 26.7 completed
13 Sajvat Kheda 51.1 24.0 338 26.7 completed
14 Andej ashmedabad 35.4 18.0 71.8 55.G completed
Keliva-
15 VaSana ashmedabad 43.1 66.0 71.8 60.9 completed
16  Rampur ashmedabad 60.7 27.0 71.8 61.9 completed
17 Pisawada ashmedabad 106.5 75.0 71.8 62.9 completed
18 Deusana Ahmedabad 52.1 85.0 26.5 21.5 completed
19 Jadavpura Ahmedabad 55.1 65.0 26.5 21.5 completed
20 Govana Patan 37.4 33.0 12.2 9.4 completed
21 Dediwada Mehsana 51.8 63.0 14.2 14.1 completed
22  Kalana Patan 103.0 NA 98.6 MA# completed
23 Zanzarkha Ahmeodabad 57.5 10.0 201 18.1 completed
24  Khambhalav Surendranagar 178.5 82.0 52.6 41.2 completed
25 Bharada Surendranagar 66.2 35.0 17.7 14.% completed
26 Average - 58.7 42.5% 52.3 35.4 -
27 State Total - 1491.6 1029.0  1306.3 8493 -

Source; SSNNL, Gandhinagar
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3.2 Estimated Expenditure and Pay Back period on PINS:

It may be noted from Table 3.2 that the average spending on an
individual canal PINS in Gujarat varied fram Rs 9.4 lakhs to 63.0 lakhs
depending on the size of PINS and the pump set installed and length of
pipelines used for PINS project. The average spending incurred per PINS was
Rs 35.4 lakhs against the estimated Rs 52.3 lakhs. The estimated per hectare
expenditure on PINS at Chak level was Rs 20340 (Table 3.3}. It may be noted
that the case of 24 hrs electric, high voltage distribution system (HVDS}/
express feeder is very cost effective and attractive option. However, 24 hours
electricity is to be made available at Chak level i.e. 6 connections per VSA.
This can be made possible through HVDS and express feeders. However, the
option 2 with power availability of 8 hrs through agri-feeder is highly
desirable and cost effective alternative as it is in tune with GOG's policy of
power distribution for agriculture in the state and the estimated per hectare
expenditure on PINS as per the option 2 was Rs 28740.

Taking the Rs 20340, being the lower, as the average capital cost per
hectare on PINS, the payback pericd on investments made by the farmers on
cotton cultivation with adoption of PINS and drip systems varies from 1.7
years to 2.8 years depending on location specific factors in the state (Table
3.4). It may be noted that both farmers and Government were expected to
benefit in terms of lower expenses on land and construction and energy
consumption. Suppose that the PINS not constructed, the Government and
farmers had to spend more amount on minor, sub-minors and field channels
to the tune of Rs 13565 and Rs 6220 per hectare, respectively. Because of
PINS, the per hectare water savings was estimated to be to the tune of Rs
15000 for Bhat and Bara areas (mainly saline areas) and Rs 19560 far other
zones, respectively. Similarly, considering the wheat crop cultivation, the per
hectare savings on account of water savings was estimated to be Rs 8000 for
Bha! and Bara areas and Rs 10480 for other zanes, respectively (Table 3.5).
The estimates savings for the Irrigation Department has been more than that

for farmers because of larger coverage by the Department.

48



Tahle 3.3: Cost Effective and Feasible Estimates on PINS at Chak Level

{Rs/ha)
Options Power Water Storag Pipes Pump Pumps Total
Availabil sgurces e With Hous Elactric capital cost
ity lining e
PYC  HDPE PYC HDF
E
1 24 hrs Minors
Electric, operated at . .
HWD5/ half design 0 1027 1470 3240 2400 15615 2034
" P 5 0 0
Express discharge
Feeder for all days
2 8 hrs. Direct
through  lifting from
Aqgri. Perennial
Feeder Canal : 1470 ; 2150
(MC /BC/ 0 10275 0 2000 4800 17075 0
Dristry) all
dlong both
the banks
3 & hrs. Pond of 1
through  day storage
Aqgri. and minors 1827 1470 2431 2874
Feeder operated at 6000 5 0 3240 4300 5 0

half design
discharge

Saurce: Ganapatye (20171,

Table 3.4, Estimates on Expenditure and Pay Back Period on Canal PINS in Gujarat
{Case of Cotton with drip system)

{Rs/Ha)
Particulars Gowvernment Farmers
Ehal and Bara Gther Zones Ehal and Bara Gther

Zones
PINS Cost 20340 20340 0 0
Land & Construction -13565 -13565 -6220 -6220
MNet PINS cost 6775 6775 -6220) -6220
MIS System cost 42000 42000 42000 42000
Energy cost 16549 1654 387 387
Total cost 57209 57209 29947 29947
Water Savings 15000 189560 1700 1700
Yield increase - - 10600 18000
Fertilizer 5avings 1380 1380
Toral Savings 15000 189560 12780 20780
Payback period 3.3 2.7 2.8 1.7

{Crop seasons)

Source: Ganapatye (2011).
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Table 3.5. Estimates on Expenditure and Pay Back Period on Canal PINS in

Cujarat
(Rs/Ha)

Particulars Lovernment Farmers

Bhal and Bara Cther Fones Bhal Cither
PINS Cost 20340 20340 - -
Land & Construction -13565 -13565 -6220 -6220
Net PINS cost 6775 6775 -6220 -6220
MIS Svystem cost 9000 9000 9000 9000
Eneray cost 1878 1878 438 438
Total cost 17653 17653 3218 3218
Water Savinas 8000 10480 900 900
Yield increase - - 470 4800
Fertilizer Savinas - - - -
Total Savinas 8000 10480 1370 5700
Pavback period z 1.6 2.3 0.5

Source: Ganapatye {2011)

Table 3.6: Estimates of Water & Energy Savings for Cotton with different irrigation

set up in Gujarat

5r Particulars Tube Tube Surface Surface drip  Surface drip
No. well- well-drip flood Vs Tube Vs Surface
flood well-flood flood
1 Water Raguiremant 6000 3000 6000 3000 3000
(cum/fhatannum)
2 No. of Irrigation 180 180 180 180 180
Lays
3 No. of Irrigation 1440 1440 1440 1440 1440
Hours in a year @ §
Hours per day
4 Average flow per 1.16 0.58 1.16 0.58 0.58
Ha. Ips
5 Average pumping 100 140 0 40 40 faddl.}
head
3 Average HP per Ha, 2.41 1.80 0 0.51 0.48
faddl.)
7 KW 1.79 1.34 0 0.38 0.38
faddl.)
8 Total Energy KWH 2578 1534 0 553 553 (addl)
g Ernergy savings % 25 79 Megative
10 Water savings % 50 50 Pt

Note: Including reduction in conveyance losses.
Source: Ganapatye {2011)
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3.3 Bottlenecks in Adoptability of Canal PINS:

The discussions with different stake holders reveal that, though the
Government of Gujarat followed a proactive approach to increase the
adoption of PINS by the water users, the existing practices of farmers such
as relying more on ccnventicnal flow methed for irrigation did not change
much due to various reascns. The farmers did not want to change the
cropping pattern which was highly water intensive. They did not want tc
spend anything an installation of MIS since canal water was available to them
plentily almast free of cost. There are no much strict rules and regulations
enforced to check the illegal use of canal water and water theft.
Unavailability of necessary power network, insufficient power availability in
agri-mains and higher costs estimated provided by the MIS suppliers were
some of the reasons.

Majority of sample farmers were are marginal with small land holdings
who faced difficulties in getting bank loans due to incomplete land
documents and other outstanding debts. Farmers having land at favourable
locations (canal vicinity) do not find it to be a lucrative praposition.

Besides, there were some constraints from planning, technical and
administrative aspects. For same reasons, progress in PINS Pilot Projects was
too slow. Diversified nature of work (Civil, Elect., Mech.) and isolated waork
sites also posed some difficulties in carrying ocut the implementation work.
Most difficult part in the part of Irrigation Department during
implementation phase was tc canvince the farmers to form water users
association (WUA) and adopt the MIS in spite of the reluctance of the
majority.

Drawback in planning and conflicting policies also contributed to low
level of adoption of Canal PINS in the state. The unit of implementation is
considered a chak having 50 ha considering 30-50 farmers and the design
was carried out assuming that all the farmers under the selected chak will
adopt MIS frcm very heginning which was too aptimistic. Some of the
assumptions and guidelines were not realistic. For example, it was assumed
that, all the farmers under the selected chaks shall compulsorily adapt MIS.
However, the partial adoption increased share of beginners that discouraged

them to adopt the PINS. Many of the land owners were migrated and have
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entrusted agriculture to the Bhagias those don't have financial capability to
make such investments. Furthermore, since it was an innovative concept and
the implementing agency had no prior experience, the adoption level could
not reach to the desirable level.

As far as the conflicting policies are concerned, it may be pointed out
that water rates charged by the Govt found to be very meagre. Farmers do
not incline to adopt MIS for the water saving. When farmer under the
command area is getting ample water [without any restrictions] and that too
at the token rates, there is no point to convince him to make investment for
saving water. Similarly, the cther input, i.e. power supply has been
subsidised (based on the Horse Power of connection) and hence farmer
cannot be convinced ta save either power ar electricity.

However, to achieve an optimum level of SSP water distribution, it is
imperative to put in place PINS with MIS at Chak level or at sub VSA level of
about 100 hectares. The best options to do so are as follows:

i. Direct pumping from perennial canals with 8/24 hrs power
supply.
ii. Running the minor at half flow far all days with
iii. One day storage facility and 8/24 hrs power.
iv. To have High Vcltage Differential Signaling (HVDS) supply far
PINS+MIS at reasonable tariff.

The areas where PINS+MIS is technc-economically not feasible,
normal/conventional flow irrigation as per present SSNNL policy may be
allowed tc continue.

Locking at the unsatisfactory experience of Canal PINS in the state, an
attempt was made by the Irrigation Department in devising a suitable
solution to address variaus issues. The main features included promotion of
Under Ground Line System (UCPL) Network for micro canals such as Minors,
which has been discussed in next section. The combination of UCPLs and
PINS replacing Minors, Sub-Minors and FCs has also been put in some places
in the state.

Some snapshots on Canal PINS structures on Narmada Canal command

area may be seen from Figures 3.4 ta 3.9.
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Figure 3.4: Intake Well Cum Pump House at Badarpur Minar, Laxmipura

Figure 3.5: Deusana PINS Pilot Project
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Figure 3.6: Inlet Arrangement far Canal PINS

54



Figure3.8: Inside Arrangements and Filtration units for PINS

Figure3.9. Inspection of PINS by the officials
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3.4 Under Ground Pipe Line (UGPL) System in Gujarat:

The underground pipeline system {UGPL) facilitates the supply of water
through underground pipelines from the minor or sub-minors upto the
centre of Chak or sub-Chak from where water distributed to farmers field
who can use flood method of irrigation or micro irrigation (Figure 3.10).
Since water is flown in pipelines, more pressure than gravity is automatically
generated which helps in cperation MIS alsc. Since there is flexibility in using
flood method or MIS, the new scheme has been well adopted by some
farmers in Cujarat. A UGPL network has a capacity to carry the cumulative
requirement of the Chaks served by it. UGPL pipeline infrastructure is used
as PINS as well as for conventional irrigation. At the centre of the Sub-Chaks,
there is a stand post that facilitates surface irrigation through flexible hase
pipes. Wells facilitate housing of pumping machinery for PINS which provides

optian to the farmers to choose Surface or MIS.
Figure 3.10: Layout of UGPL in Gujarat
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Thus, the UCPL systerm can be combined with PINS far effective
management of irrigation water while taking care of farmers’ preferences for

different cropping pattern. As per a case study conducted by SSNNL,
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Government of Gujarat, the estimated per hectare cost for different
combinations of UGPL and PINS is presented in Figure 3.11. It may be
cbserved that the per hectare cost for of UCPL and PINS is maximum of Rs
78004 compared to all other combinations. However, it has potential to

generate better results too.

Figure 3.11: Estimated per hectare cost for different combinations of UCPL and PINS
{Rs/ha)
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Source: Ganpatye, 2011.

The progress in UGPL in Cujarat has been presented in Table 3.7. So
far, the UGPL work has been completed in 2.58 lakh ha of 5441 Chaks in 61
talukas of the state. Additicnally, the UGPL work is in progress in about 3.06
lakh ha covering a total length of pipelines of 88.84 lakh metres in 7164
Chaks which is a record in the history of irrigation infrastructure

development in India.
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Table 3.7 - Progress in UGPL in Gujarat

Sr.  Particulars Unit Progress made
NO “Nos. of Taluka No. 61
1 Preparation of plan and Estimate after Nos of chak 11580
cansulting farmers at the unit rates of
implamenting agency Hectare 551253
2
Tachnical approval of estimate of chaks Nes of chak 11312
Hectare 532434
3 Tri party agreament /work order Nos of chak 8977
Hectare 422204
, Nos of chak 8202
Ongaing works
Hectare 344514
4 Detail of Pipes for ongaoing works
supplied at site MNos. of Chaks 7164
Lengthim} 8884117
Laid {Fix} Mos. of Chaks 6472
Hectare 306148"
5 Complation of work Nos of chak 5441
Hectare 257701

Note: * A record in the history of lrrigation Infrastructure Development in India
Source: S5MNNL, Gandhinagar, Gujarat

The major benefits of UGPL system are the land saving and water
saving (up to 10-20%), less implementation period, feasibility even in flood
zone/ undulating area, avoidance of land fragmentation, integrating field
channels with the sub-minors and less operation and maintenance {Q & M)
expenditure. However, it has some limitations. It requires energy for lifting
cperation in some patches. It is suitable mainly for falling topography. It may
save the water to the desirable extent since majority of farmers still use
flood irrigation.

Moreaver, there are some issues in implementation of UGPL in Sub-
Minors. Farmers were not willing to pay 10 per cent, their contribution,
which was later on reduced to 2.5 per cent. Farmers are continuously
grawing some crops and hence not willing to allow laying of UCPL. The
farmers are demanding far some provision of crap compensation in that
case. Pipe suppliers are also unable / not willing to supply in sufficient
quantity at reasonable rates. It is becoming difficult to persuade them to
maintain regular supply.

According to UCPL Policy 2014 of Gowvernment of Gujarat, no

restriction of technical options selected for the scheme. The group of
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farmers have to decide the alignment of sub minor which is underground
and therefore there is no question of land acquisition. However, if open
channel is selected by farmers, farmers will be expected to contribute their
land. The SSNNL will pay 97.5 per cent of the total cost. The group of
farmers is expected to pay 2.5 per cent of the cost as a labour component to
the cost of scheme. The purpose is tc inculcate a sense of ownership in
farmers. The O&M of sub minar will be responsibility of beneficiary farmers
of the Chak. Alignment of UGPL and locations of turn-outs is to be decided
in consultation with farmers. Tri-partite agreement (beneficiary farmers,

implementing agency and SSNNL} has to be signed for each Chak.

3.5. Progress and Expenditure Pattern on Tube well PINS:

Among three types of water sources, tube well is the major source of
water for successful PINS operation in the Gujarat state. Tube well PINS have
been operating in the state since a long ego as a viable method of irrigation
in the state. The Government of Gujarat introduced the pclicy of pressurized
irrigation system in the command area of public tube wells under Gujarat
Water Resources Development Corporation {CWRDC). As per the Government
norms, Micro Irrigation System {(MIS) provided in the command area of 309
tube wells covering 1452 Ha in five districts of the state i.e. Banaskantha,
Mehsana, Patan, Candhinagar and Sabarkantha. The State CGovernment has
decided in March 2013 to provide MIS in Covernment tube wells at 100%
Government cost in total nine districts including above five of North Gujarat
and Ahmedabad, Surendranagar, Rajkot and Kutch. Accordingly the State
Government provided MIS system in 162 tube wells in 2013-14 covering
1531 Ha and 1037 farmers. The MIS works covering 2984 ha of 3780
farmers were in progress in 208 tube wells which was likely to be completed
in 2014-15. It was planned to take up and complete MIS in 542 tube wells in
2015-16. Thus, overall 1221 tube wells of nine districts were planned to be
provided MIS covering 13982 ha. The latest progress in Tube well PINS
Programme is presented in Table 3.8. Till January 2016, a total of 674 tube
wells have been covered by GWRDC out of which 54.0 per cent was through

government subsidy and remaining 44 per cent were given partial
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assistance. Besides, some open wells were adopted by GWRDC far providing
irrigation facilities to the farmers, the details of which is presented in
Table3.%. Around 907 open wells were also adopted by the CWRDC for
utilising for irrigation purposes, out of which 66.7 per cent wells were with
PDC.

Table 3.8 Details of Tube well PINS with MIS in Gujarat
{Upto January 2018)

Sr. District Number of Number of Area Covered
Mo, Tube wall farmers {In Ha.)
1 Kutch

Through ta Partial Assistance 0 0 0

100% Gov. Subsidy 60 167 395.63

Total 60 167 395.63
2 Banaskantha

Through to Partial Assistance 174 712 ¥17.95

100% Gov, Subsidy 49 287 488.95

Total 228 999 1206.98
3 Mehsana

Through ta Partial Assistance 34 257 221.75

100% Gov, Subsidy Fis) 1092 1172.1

Total 110 134% 1393.85
4 Patan

Through ta Partial Assistance 57 314 240.42

100% Gov. Subsidy 7B 763 1034.38

Total 133 1077 1274.8
5 Ahmedabad

Through to Partial Assistance 5 20 64.04

100% Gov, Subsidy 0 0 0

Total 5 20 64.04
6 Gandhinagar

Through ta Partial Assistance 25 140 137.87

100% Gov, Subsidy 68 6492 698.95

Total 93 832 836.82
7 Sabarkantha

Through ta Partial Assistance 10 649 95.14

100% Gov. Subsidy 18 126 152.91

Total 28 195 248.05
g Surendranagar

Through to Partial Assistance 0 0 0

100% Gov. Subsidy 17 130 298.35

Total 17 130 298.35
g Gujarat State

Through ta Partial Assistance 310 1512 1477.48

100% Gov. Subsidy 364 3257 4241.31

Total 674 4769 5718.79

Source; Gujarat Water Resaurces Development Corporation {(GWRDC), Covernment of
Gujarat, Gandhinagar.
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Table 3 G: District —-wise Distribution of Open wells under GWRDC in Gujarat(up to June 2015)

Sr. Dictrict Mo, of working Mo of open Total Mo of

Mo, open wells wells with PDC Cpen wells

1 Ahmedabad 144 238 384

2 Surendranagra 14 a0 104

3 Ehavnagar 0 2 2

4 Eotad 0 2 2

5 Rajkot 0 1 1

& Morabi 3 22 25

7 Junagadh 0 2 2

8 Amrehi 0 7 7

9 Gandhinagar 101 168 270

10 Sabarkantha 27 76 133

11 Aravalli 1 & 7
Total Open well of CWRDC 2582 615 07

MNote: PDC - Polycrystalline diamond compact drill
Source: GWRDC, Government of Gujarat, Candhinagar

Among different agencies associated with supplying MIS and
compaonents of PINS, Jain Irrigation was the major one. It covered about 197
tube wells covering 1388 beneficiaries with 1904 ha of land (Table 32.10). On
an average, (9 farmers were covered beneficiaries were covered under each
Tube well Water Users Association {TUA) with average area of 11 ha per TUA.
The expenditure an Tube well PINS has been presented in Table 3.11. The
total expenditure cn Tubewell PINS was Rs 2.64 lakhs whereas the
expenditure on MIS component was Rs 9.87 for all beneficiaries under a
single TUA. The per beneficiary expenses on MIS in a TUA was Rs 1.3 lakh on
an average, which includes all components of MIS such as drip, sprinkler and

all necessary accessories and pipes.

Table 3.10 : Tube well PINS covered by Jain Irrigation in Gujarat

N No of Tntalln_o. .Df NO.' F}f. Total area g:eearap%?’

District name Tubewell beneficiaries beneficiaries (n Ha.) TW PINS
(TW) PINS covered per TW PINS (Ha)
Gandhinagar 25 1898 8 201.69 8.1
Sabarkantha 16 121 3 145.89 9.1
Surendranagar 18 151 8 338.82 17.8
Banaskantha 44 241 5 406.21 9.2
Patan 13 188 14 160.63 12.4
Kutch 61 164 3 384.58 6.3
Mehsana 19 324 17 266.22 14.0
Gujarat total 197 1388 Qs 1504.04 11.0

Source: Jain Irrigation, Vadodara
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Tahle 3.11: Details of Expenses on Tube well PINS in Gujarat

{Rs in Lakh)
District name Total Expenses per Tube well PINS
MIS Expenses per
PINS MIS Total Sbenrfaﬁdmp
Gandhinagar 2.40 (24.4) 7.43 (75.6) 9.83 (100.0) 0.93
Sabarkantha 1.69 (17.2) 816 (82.8) 9.86 (100.0) 1.08
Surendranagar  3.78 (19.0) 16.09 (81.00 19.87 (100.0) 2.02
Banaskantha 1.70 (17.4) 8.06 (82.6) 976 (100.0) 1.47
Patan 3.56 (24.4) 11.06 (75.6) 14.63 (100.0) 0.76
Kutch 1.51 (21.3) 5.58 (78.7) 7.09 (100.0) 2.08
Mehsana 3.84 (23.2) 12.71 (76.8) 16.54 (100.0) 0.75
Gujarat total 264 (21.1) 987 (78.9) 12.51 (100.0) 1.30

Source: Jain Irrigation, Vadodara

3.6 Adoption, Performance and Management of Tubewell PINS by
Farmers:

As discussed earlier, the tubewell PINS was popular in several districts
in Gujarat whereas the canal PINS was not well adopted by the farmers. It
may be seen from Table 3.12 that the majority of farmers (68.7%) had less
than 1 ha area under PINS. Abcut 23.3% farmers had the PINS area of 1 to 2
ha, whereas only 1.3 per cent farmers had PINS area more than 4 ha. Cn the
cther hand, the marginal farmers had 0.49 ha area under PINS, cn an
average. The small, medium and large farmers had 1.44 ha, 2.63 ha and 6.0

ha area under PINS, respectively.

Table 3.12: Distribution of farmers according to area under PINS

{Area in Ha.}
Area under PINS No. of farmers % farmers Area under PINS {Ha/hh}
Upto 1.0 ha. 103 68.7 0.491
1.01-2.0 ha. 35 23.3 1.441
2.01 to 4.00 ha. 10 5.7 2.626
4.01 to mare 02 1.3 5.995
Total 150 100.0 0.928

Source: Field Survey.
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3.6.1 Details of Adoption of Tubewell PINS with MIS:

Promaoting MIS was the main purpcse of installing PINS in the selected
water scarce districts of the Cujarat state. Abcut 95.3 per cent of sample
beneficiary farmers adopted drip whereas the 10 per cent of them adopted
sprinkler in the state (Table 3.13). Since the sprinkler system is not very
water saving MIS compared to drip system, the same has not been very
popular in the state. The average area covered by the farmers under drip and
sprinkler was (.73 ha and Q.46 has per households having access to those
systems. The total cost of drip and sprinkler systems was Rs42950 and
Rs301332 per household thh) in the study areas. About 68.7 per cent of
beneficiary farmers receiving subsidy with an average amount of Rs 1842 per
hh were from marginal farmer category (Table 3.14). On the other hand, only
1.3 per cent of large farmers received the subsidy with an average of Rs

21230 per hh.

Table 3.13: Adoption of Micro Irrigation Systems (MIS) under PINS Programmes

Type of  No. of %.of Average Total Amount  Subsidy Received Agency for
MIS used  farmer  farmer area cost of  paid the (58) subsidy from the
s used s used under the farmers State subsidy
M1 system (Rs/hh) Covernment Brograrmm
{Ha./hh}  {Rs/hh) (5) e
Drip 143 95,33 0.73 42950 3153.2 92.77 95.3 GGRC
Sprinkler 15 10.00 0.46 30133 22333 91.33 10 GGRC

Source:; Field Survey.

Table 3.14: Distribution of Farmers according to Subsidy Received on MIS

Amount paid by No. of

subsidy received on MIS % farmers
farmers (Rs.) farmers
Marginal {Up to 1.0 ha.) 1842 103 68.7
Small {1.01 to 2.0 ha.} 3924 35 23.3
Medium (2.01 to 4.0 ha.) 6875 10 6.7
Large (4.0 to mare) 21250 2 1.3
Total 2922 150 100.0

Source: Field Survey.
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As revealed from Table 3.15, the major motivating factors for the
beneficiary farmers for adoption of PINS-MIS were to get assured amount of
water for irrigation (79.3%), better and stable crop yield and farm income
{78.0%), saving more water and to cover more area under irrigation (67.3%),
facilitating judicious or efficient distribution of water among the water users
(54.7%) and avoiding unnecessary conflicts with cther farmers (2 8.7%).

Table 3.15: Factors influencing the adaption of PINS-MIS

(% of total farmers)

Most Least

Reasons Important Important Important Total
To get assured amount of water for

irrigation 60.7 18.0 0.7 79.3
To get better and stable crop yvield and

farm income 4e.0 32.0 0.0 78.0
To save more water and to cover morea

area under irrigation thareby 43.3 22.0 2.0 67.3
To avoid unnecessary conflices with other

farmers 0.7 12.0 16.0 28.7
To facilitate judicious or afficient

distribution of water among the water

users 14.0 22.0 18.7 54.7

Any other (Free of Cost, Use of less
water, Reduce labour cost) 24.7 4.7 3.3 32.7

Source; Field Survey

3.6.2. Impacts of Tubewell PINS on Crop Production, Water Saving and
Energy Saving:

The water saving due to judicious use of water (94.0%), increase in
agricultural income (86.7%), getting water in right time (88.0%), proper
distribution of water among farmers {(62.7%), getting more information an
how to use water judiciously (56.7%), electricity saving (54.0%) and improved
maintenance of the system (26.7%) were the major benefits accrued by the
beneficiary water users/farmers (Table 3.16).

The proportion of area under more remunerative Rabi crops was also
found to be higher {28.7% of GCA) in case of beneficiary farmers as
compared to non-beneficiary farmers. It was observed that, except few
craps like groundnut, mung and cumin, beneficiary farmers had enjoyed
better crop yields as compared to non-beneficiary farmers. The percentage
change in yield under drip over flood and change in vield under sprinkler

over flocd has been spectacular with respect to some crops like castor
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(117.6% and 102.1%, respectively) and cotton {83.1%). Among Rabi crops,
major benefits were observed in the case of wheat (by 83.3% and 108.4%,
respectively), fennel (55.1%}, rapeseed-mustard (59.9%), and tobaccc (by
84.6%).

Table 3.16. Benefits accrued from Tubewell PINS

No. of % farmers Extent of
Benefits accrued farmers benefited benefit

agreed (% increase)
Area under irrigation has increased /8 >2.00 21.53
Agricultural income has increased 130 86.67 21.63
Water saving due to judicious use of
water 141 94.00 31.65
Electricity saving 81 >4.00 28.52
Water arrives in time 132 88.00
Timely information on release of water
from canal 66 44.00
More information on how to use water
judiciously 85 >6.67
proper distribution of water among
farmers 94 62.67
Less conflicts around water or less water
theft 33 22.00
More information on crops and
technologies 39 26.00
Improved maintenance of the system 40 26.67

2 1.33

Any ather (Crop production increased)

Source: Field Survey.

Among various other benefits, reduction in fertiliser use {84.7%),
reduction in weeding cost (88.0%), reduction in labour use {89.3%), cultivated
land saved due to less need to construct field channels (42.7%), Less water
logging or water salinity (59.3%) and lLess pest attack/Reduced use of
pesticides (52.7%) were the major socio-economic and environmental
benefits accrued by the farmers due to adoption of PINS-MIS.

Same aof the factors those helped in generating some benefits were
better water management by WUA members (58.0%), better education and
awareness of the farmer (43.3%), more area under PINS-MIS (34.0%) and
more area during Rabi (37.3%) were the major ones. The results of Probit
maodel indicated that, more area under PINS-MIS, uninterrupted power

regular supply, mare depth of tubewell, sufficiency of water in PINS and
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group membership helped in realising the benefits like increase in yield and
income, water saving and energy saving by the beneficiary farmers({Table

3.17).
Table 3.17. Probit Gdds ratio of determinants of beneafits of PINS with MIS

Fxplanatony variables Dependant variables
Increass in Watgr sawing Frnergy saving Reduction m
agricultural yvicld fertilizer and
and income pestiode use
Intzroopt - (1.9351 -0.741 (1799.000] 04851 {1.218 1.147 (1.307)
5897
age of HH head (rs) 0.G34 (0.022) 0.0947 (0. 9] -0.010Q [INRERR Y] =002 (0.0171
Years of schaoling of 0.4349 (00500 0.144 0. 107) 0.018 (0.G3E -00G5 (0042
HH head (Yrs)
HH Head's crporicnce 0.G06 (0.019) 0.QO577 0.034] 0402 a1 =-0.010 (0.015)
infarming Mrs)
amount of loan taken 0600 0. GO h 0.G00 (0. 000) 0400 {(0.GA0] 0.000 (0. Q0
lin Rs.]
Crolp membership 0.G70 (0. 4031 0.95%4 (0. 899] 0.6997% (.277 05787 (0.3271
other than TUAS WA
Land locatien in the -0.252 (0.359) 0102 (0.647) 0.386 0.z271 - (0,298
command area of the 05230
PIM%
sufficiency of water 0.4a63 (0.598) -6.B13 (1799.000] -0.8867 (333 0.973 (0.495])
Dperatienal area tha) 05267 (0,284 0.320 (0.59&) 0131 0.9 -0.079 (0,104
Arca undor FINS-MIS N.552 (0403 01757 [1.084) n.199 0. 194 0.174 (0222
(ha)
Horsepower of 00256~ (0013 -0.018 (0.030) -0.0G7F (0.8 -0.003 (0. 030
pumipsee *
Total arca under Rabi 0.530% (0.3165) -1.957" 0.8a1) -0.05% (.20 0211 (0. 2661
(ha)
Tetal arca under -0.351 (0.600 9.973 [3.733) -0.517 (.37 0.G83 (0.4271
harticultural crops (tha}
Mere depth of tulbe 0207 (0.495]) 0.502 (1.379] - 0.3a 0.433 (0403
W'E.‘” 0|15+
Mo interruption in 1.346% (0,379 11.690 (505%.900; 1.523 " (0,267 -0.259 (0.2971
regular supply of ki
[eleit vl
Berter water 0.203% (0. 4481 0G5 (1.415) -0.363 (.35 0288 (0.337)
management by WA
Mumberof 150 150 154 150
Dbservatians
Pscudo R? 0.107 0.145 0.0833 0.464
Mote: Tigures in the parentheses indicate standard errors. Sigf, codes: “p<0.1, *p<0.5, "p<0.0]

Saurce: Computed fram primary data

The major suggestions pravided by the farmers were to impart training
to farmers on need, importance and use of MIS with PINS, pravide better
quality companents of MIS so as te reduce the damages caused by rodents
(squirrels, rats etc) and insects etc., need to promote fertigation and
chemigation, need to take measures to regulate agencies supplying MIS to
the farmers and adhering to standard norms on maintaining quality and
providing proper and reqular services for the repairing of the MIS subsystem

within reasonable time limits, need to have more testing facilities for quality
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checking of equipments, need to provide the required extension advisory
services to the farmers, especially on maintenance and applicability of PINS-
MIS for different crops.

Some of the major concerns and suggestions expressed by the non-
beneficiary farmers have been also been analysed. Some of their agricultural
areas are located very far from command area. Due to scarcity of irrigation
water, they depend only on rain water. Thus they demand to increase
coverage of PINS to their area. In some cases, due to less land and monetary
problems, they didn’t want to install drip in their farm, and they used to
irrigate by flood method.

3.7 Adoption, Performance and Management of PINS by WUAs:

Among three types of PINS, the average life span UGPL system is
highest of about 50 years followed by Pvt tube well (TW) PINS of 20 years and
Govt TW PINS of about 19 years. Though there was 25 canal PINS
implemented in Gujarat state, none of them were found functional. The
feeder irrigation source is mainly tube well for all TW PINS and canal far
UGPL. The average area covered under each PINS WA was 19.2 ha per Pvt
TW PINS, 22.2 ha under Govt. TW PINS and 34.6 ha per UGPL (Table 3.18).

As discussed earlier, the total expenditure on Tubewell PINS was Rs
2.64 lakhs whereas the expenditure on MIS component was Rs 9.87 for all
beneficiaries under a single TUA. The per beneficiary expenses on MIS in a
TUA was Rs 1.3 lakh on an average, which includes all components of MIS
such as drip, sprinkler and all necessary accessories and pipes. As far as
annual operation and maintenance cost is concerned, the major component
of operation and maintenance cost on PINS was electricity charges and
repairing/maintenance of tube well/canal pins, accounting far about 54 per
cent and 45 per cent of total operation and maintenance cost, respectively

(Table 3.19}.
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Table 3. 18, Details of Associated PINS Projects managed by WUAs in Gujarat

Particulars Govt TW PINS  UGPL  Pvt TW PINS
Average Life Span of the PINS {years} 15,18 50.00 20.00
Feeder irrigation source (% distribution);
Canal 0.00 100.0 0.00
Tube well 100.0 0.00 100.0
Tank 0.00 0.00 0.00
River 0.00 0.00 0.00
Total Area covered under the PINS Project WUA
{Ha./WUA} 22.23 34.6 19.18
Total number of baneficiaries of the
Projact/WUA (Average) 25.86 47.00 50.00
Nature of the land in the command area of PINS
Project(Cs distribution);
Very fertile 86.36 50.00 0.00
Moderately fertile 15.64 50.00 100.00
Less fertile due to salinity 0.00 0.00 0.00
Less fertile due to water logging 0.00 0.00 0.00
Less fartile since exposed to erosion/or for any
othar raason 0.00 0.00 0.00
Type of cultivation practice (%),
Plots periodically left fallow 0.00 0.00 0.00
Zera or minimum tillage practiced on it 88.00 .00 4.00
Crops grown during Kharif (2015)% of WUASs):
Cotton 91.67 4.17 4.17
Castor 90.48 4.76 4.76
Bajra 83.33 16.7 0.00
Crops grown during Rabi (2015-16) (% of
WUAS):
Wheat 85.71 9.52 4.76
Rapeseed & Mustard B88.24 £.88 L.88
Tobacco 75.00 12.5 12.50

Source; Field survey

Table 3.19 Annual Operation and Maintenance Cost on PINS

(Expenses in Rs)

Heads of expenses Govt TW PINS Pvt TW FINS UGCPL

Electricity Charges B0500 (54.5) 40000 54.1) 0 0.0
Repairing/Maintenance of tube 644056 (440} 7000 451} La0n (10007
well/canal PINS

Other Expenses 2255 (1.5) 1450 (0.9 0 0.4y
Total annual Operation and 147741  (100.0) 166450 (100.0) 5000 (100.07
Maintenance Cost on PINS (Rs):

Freguency of maintenance works 2 2 0

undertaken {No/Year):

Mote The figures in parentheses are the porcentages of total.
Saurce: Ticld surecy
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The Irrigation Department or Qther related Covernment departments
like Cujarat Water Resources Development Corporation (CWRDC) or Sardar
Sarovar Narmada Nigam Ltd (SSNNL} mainly acted as facilitator/catalyst for
formation of WUA/TUA in the command areas. It may be noticed that about
85.0 per cent of WUA/TUAs were formed directly by the Government
department while remaining 5.0 per cent of WUA/TUAs were formed by the
community organisers (Table 3.20}). The majority of the water users were
satisfied over the facilitators in forming WUA/TUA in case of Covt TW PINS
and Pvt PINS.

Table 3.20: Details of PINS-Water Users Association
fWUAY  Tube-well Users Association (TUA)

{% TUA/WUA agreed)

Govt TW Pwt TW

Particulars PINS PINS “l.l‘lf‘:gl;_;}
{n=232} {n=03} B
{a) Who acted as facilitator/catalyst for formation of
WA/ TUA;
Government Department Official 95.5 0.0 100.0
NGO 0.0 0.0 0.0
Community Organizer 4.5 100.0 0.0
Any Other 0.0 0.0 0.0
{brSatsfaction aver the facilitator:
Good 77.3 66.7 g.0
Average 13.6 33.3 0.0
Poor 9.1 0.0 100.0
{cy Average number of members of WUA/TUA (No/WUA) 11.8 16.7 27.5
{d} Average number of farmers having land in the PINS
Command area but did not hecame the member of WUA 3.7 0.0 5.0
(NG WUA):
(ey Mumber of non-membears of WUA/TUA who avails the 13.5 0.0 19.5

facilities of PINS Project

Source Tield survey.

Same of the specific activities undertaken by different types of PINS
WUA/TUAs have been presented in Table 3.21. Among the major activities,
Operation & Maintenance of PINS Project, Deciding the timing of water
release, judicious water distribution, Collection of water rates, Collection of
per capita operation and maintenance cost were the major activities of Govt.
TUAs. However, in case of pvt TUAs, the operation & maintenance of PINS
project and dispute settlements were found to be the major activities. In the
case of UGPL, aperation and maintenance of PINS project and caollection of

water rates were found to be the major activities.
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Table 3.21 Major activities of Govt Tubewell PINS
(% farmers agreed}

Major activities Most Important Least Impartant
Important

QOperation & Maintenance of PINS 40.9 549.1 0.0
Project

Deciding the timing of water release 18.2 72.7 9.1
Judicious water distribution 86.4 13.6 0.0
Collection of water rates 54.5 31.8 0.0
Collection of per capita operation and 59.1 22.7 0.0
maintenance cost

Dispute settlements 0.0 0.0 13.6
Seed or Fertiliser distribution 0.0 0.0 0.0
Produce collection 0.0 0.0 0.0
Money lending to members 0.0 0.0 0.0
Any other 0.0 0.0 0.0

Source: Field survey

The main source of income for these TUAs were annual maintenance
fees collected whereas the major heads of expenditures were the
Expenditure on electricity bill, repairing expenses, salary expenses. Besides,
in case of PINS, the chakrges to Irrigation Department and some
miscellaneous expenses were incurred by the WUA/TUAs. The major benefits
provided by the WUAs to its members were arrival of water in time, proper
distribution of water among farmers, more information on how to use water
judiciously, saving of water, electricity and labour cost, improved
maintenance of the system and less canflicts around water.

WUAs/TUAs also faced some constraints in management of their
associations. Among these constraints, the funds constraints, unavailability
of required guantity of water, unavailability of proper maintenance and
repairing services and electricity problems are the major ones.

The analysis of the problems faced by the WUAs under different set up
has been studied. It was found that the situation has improved a lot in case
of Govt- Tube wells PINS such as Inter and Intra village conflicts, labour
shortage issues and salinity problem. In case of Pvt-Tube well PINS, the crop
yield has improved a lot. In case of UGPL, crop yield has improved but water

logging problems have increased.
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Chapter IV

Performance of PINS Programme in Rajasthan

4.1 Introduction:

Rajasthan is the largest state of India with high pcpulation grawth and
has agrarian economy with greater drought vulnerability. The status of water
in the state is maost critical. With more than 10.4 per cent of the country's
geographical area, supporting more than 5.5 per cent of the human
population and 18.70 per cent of the livestock, the state has only 1.16 per
cent of the total surface water available in the country. The 2/3rd of the
State constitutes the great Thar desert which is bigger than most of the
states except Madhya Pradesh, Uttar Pradesh, Andhra Pradesh and
Maharashtra. This further aggravates the water crisis. The rural communities
in Rajasthan are mainly dependent on rainfed agriculture. Rajasthan has
cultivated area of almost 20 million hectares but due to some unavcidable
circumstances only about 2Q per cent of the total cultivated area is irrigated.
The dismal scenario of water availability in the state is compounded further
by the follewing factors:

1. Monsoon period is short with late onset and early withdrawal

2. Average rainfall is 575 mm while 61 percent of the area lies in arid and
semi-arid tract. Soil in the area has poor fertility, low water halding
capacity and high infiltratian rate.

3. A large tract of land is saline and alkaline spil. The south east and
eastern part of Aravali range is productive for agriculture purposes
having clay loam sail type.

The craps are grown under high risk. The land resources of Rajasthan
are peculiar on two counts. Firstly, it has a large desert cover compared to
other states in the country. Secondly, the Aravali range of hills make a large
part of land barren and it divides the state into two distinct regions. The
west of Aravali is arid and semi-arid and the east of Aravali is humid and
sub-humid in nature. Qut of the total gecgraphical area in the State, even 50
percent is not cultivable and within cultivable land, soil fertility varies

considerably across districts. The wide differences in land productivity
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indicate the variation in soil health across districts in the State. A relatively
large average size of holdings of 3.07 hectare of land is again a
manifestation of the less fertile land and scil structure in most of the arid
and semi-arid zanes in the state. Small and marginal farmers in the state
constituted more than 58.4 percent share in total area. On the other hand,
farmers with holding size of 10 hectares held 33.33 percent of the tctal area.
This highly skewed distribution of land itself is a major barrier tc make
effective intervention in the advancement of agriculture.

The ground water condition in the state is quite alarming. The
condition has deteriorated in last two decades. The stage of ground water
exploitation, which was just 35 per cent in the year 1984, has reached a level
of 138 per cent in 2008. Qut of 237 blacks in the state, only 30 blocks are in
safe category. This calls for immediate remedial measures to address the
critical water rescurces situation in the State. Rajasthan has always been a

water deficit area.

4.2 Irrigation Development and Management in Rajasthan:

At present, less than one fourth of the State's area is under irrigation.
At the time of independence there was only 1 major irrigation project, 43
medium and 2272 minor projects and the irrigation potential was only 4 lakh
ha. By now, there has been healthy growth in irrigation development in the
state. There are 104 major and medium irrigation projects and 4786 minor
irrigation projects in the State and the irrigaticn potential created has
increased to 28.12 lakh ha. Thus, substantial development in water
resources sector, considering the financial, geographical and hydrclogical
constraints, has been made and the irrigation potential created has increased
by more than 7 times to 5.64 per cent of the country's total potential as
against 2.46 per cent at the time of independence. Still, Rajasthan is the
driest state in the country and is water scarce (having per capita water
availability below 1000 m3/year) since 1891. With prevailing high growth
rate of population, the per capita water availability is going to further reduce
to alarmingly low levels implying that the challenges for water sector are

much more and severe in the State.
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There are 14 defined river basins in the State but Chambal and Mahi
are the only perennial rivers. 'Aravali' mountain range divides the state intc
two distinct physiographies i.e. Eastern & Western Rajasthan. The West of
Aravali, mainly forms part of the Great Thar Desert" with average rainfall of
318.7 mm. The Eastern part is comparatively humid and rainfall ranges
between 400 tc 1000 mm ({average 688.7 mm). The average rainfall for the
State is about 570 mm. According to the simulation studies carried out for
each basin the total internal surface water resources in the State have been
estimated as 21.71 BCM (17.6 MAF) at 5Q0per cent dependability as against
19.56 BCM (15.86 MAF) estimated earlier. Apart from this, the total external
surface water resources from other States, under various inter-state
agreements, are 17.88 BCM {14.5 MAF). It has been assessed that mean
annual natural replenishable ground water is 7.413 BCM { 6.01 MAF) and
total 10.09 BCM ( 8.18 MAF) of ground water including return flows from
irrigated areas, urban and other water utilisation sectors is available in the
State.

The main sources of irrigation in Rajasthan are canals, tanks, tube-
wells and wells. The net area irrigated by all scurces during 2011-14 was
7232.76 thousand hectares as against £265.74 thousand hectare in 2006-
10 showing an increase of 15.43 percent. The following table shows the Net
area irrigated with percentage change over the year from 1986-90 to 2011-
14 by various sources Wells, Tube-wells and canals are the major sources of
irrigation in state. The net area irrigated by open wells, tube-wells and
canals together account for 74.20Q lakh hectare {about 97.42 percent of the
total net area irrigated) in 2011-14.

It can be seen from Table 4.1 that irrigation from canal and open wells
has drastically declined fram 34.77 per cent and 52.24 per cent in 1986-80
to 25 per cent and 30 per cent respectively in 201-14. On the other hand,
the net irrigated area under tube wells has sharply increased from 8.77 per
cent in 1986-90 to 42.32 per cent in 2011-14. Thus, the pressure on

groundwater exploitation has considerably increased in Rajasthan.
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Table 4.1 Net Irrigated area by sources in Rajasthan (1985-86 to 2013-14)

{'000 hectare)

Cther

Perind Canals Tanks Tube- Wells Wells Courcas Total

1986-15490 1180.48 102.47 297.62 1773.44 40.70 3394.73
(34.77)  (3.02) {(B.77) {52.24) {1.200 {100.00)

1991-1595 1401.43 194.10 485.76 2312.09 41.39 4434.79
(31.60) (4.38) {10.95) {52.14) {0.53) {100.00)

In 1991-95 Over 18.71 89.42 63.21 30.37 1.69 30.63

1986-90

1996-2000 1546.44 149.76 791.74 2932.08 50.61 5470.64
(28.27) (2.74) {14.47) {53.60) (0.53) {100.00)

In 1996-2000 10.34 -22.84 G2.98 26.81 22.27 23.35

ovar 1991-95

2001-2005 1307.49 58.64 1315.97 2432.54 48.82 51G3.48
(25.32) (1.14) {25.49) {47.11) {0.55) {100.00)

In 2001-2005 -15.45 -60.84 66.21 -17.04 -3.52 -5.61

over 1996-2000

2006-10 1620.76 71.28 2221.74 2273.52 78.42 6265.74
{25.87) (1.14) {35.486) {36.28) {1.25) {100.00)

In 2006-2010 23.96 21.56 68.83 -6.54 60.62 21.35

over 2001-2005

2011-2014 1808.07 70.90 3060.83 2177.08 115.85 7232.76
(25.00) (0.58) {42.32) {30.10Q) {1.60) {100.00)

In 2011-2014 11.56 -0.55 37.77 -4.24 47.72 15.43

over 2006-10

In 2011-14 over 53.16 -30.81 928.42 22.76 184.64 113.06

1986-90

Source; Departmeant of Water Resources, Government of Rajasthan

4.3 Overview of PINS Pregramme in Rajasthan:

The Government of Rajasthan has put in lots of efforts to replace
conventional irrigation by micro irrigation so as to improve water use
efficiency and to increase area under irrigation in the state. The Pressurised
Irrigation Network System (PINS} Programme in Rajasthan is mainly
concentrated in twoc major irrigation prgjects, i.e., Indira Gandhi Neher
Project in Bikaner district and Narmada Irrigation Praoject in Jalore and Barmer
districts. Thus, the main feeder source far PINS programme was canal. No
cther kinds of PINS such as tube well PINS or private PINS were not available

in the selected areas of Rajasthan.
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4.3.1 PINS Projects under IGNP:

Under ICNP, the PINS project was started on pilot basis in Bikaner
district from 2012-13 and initially only 33000 hectare area was covered.
Recently, the Centre has approved around Rs 1,659 crore for PINS projects in
the state (TCI, 2016). With these new irrigation projects, around 347.66 lakh
hectares of area can be irrigated with sprinkler system in Bikaner, Churu,
Hanumangarh, etc. Under these projects under Indira Gandhi Nahar Project
{stage-II}, sprinkler irrigation systems are proposed for optimum utilisation
of available water. Tatal culturable command area (CCA) of these projects is
3, 47,566 hectares, cut of which sprinkler irrigation system has already been
established in 27,449 hectares under the pilot project. The duration of these
new projects will be from 2015-16 to 2017-18 and the total estimated cost
of it is 1,659 crare. The Central government will share Rs 830 crore in the
total cost.

The PINS projects under IGNP are being operated in bigger area arcund
200 to 600 ha in one diggy, whereas the size of PINS project in Narmada
Project at Jalore and Barmer are of smaller size of with 90 to 100 hectares.
Under Narmada canal, about 2, 3500Q hectares area has been irrigated in
Sanchore and Chittalwana {Jalore), Gudha malani and Dhorimanna (Barmer)
districts. All areas of Jalore and Barmer districts have been benefitted
through Narmda Canall where all irrigated areas are with PINS only. There is
no flood irrigation allowed in the region which is main reason for successful
working of PINS project in these regions. Another reason for success of PINS
project in Sanchore area is that the groundwater level is very high and
groundwater is salty. Thus, the farmers failed through tubewell irrigation in
their field. As the only option, the farmers adopted canal PINS and succeeded

in making agricultural prosperity.

4.3.2 PINS Projects under Narmada Canal Project:

The Narmada River Development comprises of multi-state programme
for development of hydropawer and irrigation through constructicn of dams
and their associated canal network on India's largest river in western part of
the country. Government of India constituted a Tribunal named Narmada

Water Dispute Tribunal {(NWDT) in 1969 to adjudicate the allocation of
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Narmada Water amongst co-basin states of Gujarat, Madhya Pradesh,
Maharashtra and Rajasthan. The Tribunal issued final award in 1979, as per
award issued, the utilizable flow of Narmada Water at Nava Gaon village is
being shared by 4 co-basin states as stated in Table 4.2.

Table 4.2: State wise Utilizable flow of Narmada Water
{Million Acre Feet per year)

Sr. No. States Covered Utilizable flow of Narmada Water (MAF}
1 Madhya Pradesh 18.25
2 Cujarat 9.00
3 Rajasthan 0.50
4 Maharashtra 0.25
Total 28.00

Source; Office of CE, Marmada Canal Project, Sanchore.

The storage reservoir known as Sardar Sarovar Dam is located in
Gujarat, where the Narmada Canal starts, and after traversing 458 km in
Gujarat enters Rajasthan near Silu village in Sanchore tehsil of Jalore district
{Figure 4.1). The discharge capacity of the canal at the border of Rajasthan is
75 m3/sec. The tatal length of the main canal in Rajasthan is 74 km. There
are 9 major distributaries, and the tctal length of the main canal,
distributaries and secondary canal system totals 1,477 km.

Figure 4.1: Narmada Valley
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At the initial stage of Narmada Canal Project, the gap between
irrigation potential created in thousand hectares and its actual utilization
over the plan pericd were high. Not only a gap exists between patential
created and its utilization but the gap seems to be narrowing over successive
plans (Table 4.3).

The share of Rajasthan from the Sardar Sarover Dam in Gujarat
through Narmada Main Canal reaches Rajasthan after covering a distance of
458 km. Allowing for losses in transit, the net water availability at entry into
Rajasthan is 0.48408 MAF. Qut of available water, the amount of water
allocated for drinking water and irrigation in the state is 0.1064 MAF and
(0.3776 MAF, respectively. The project provides irrigation and drinking water
to Jalore and Barmer districts of state, which is part of great Indian Thar
desert and draught prone area. As per revised project proposal, the CCA has
been enhanced to 2.46 lakh hectares against 1.35 lakh hectares proposed in
ariginal project report.

Table 4.3 Potential Created and Potential Utilized under Narmada Canal in

Rajasthan
5. No Y ear Command Irrigable Irrigation Irrigation Remarks
area of Command potential potential
project Area created in Ha. Utilized in Ha.
1 2006-07 246000 151000 32628 18476.04 Before introduction
of canal water
2 2007-08 246000 151000 88093 - Water released far
Rajasthan on
ZB.03.2008
3 2008-08 246000 151000 133093 10000
4 2009-10 246000 151000 175093 15000
5 2010-11 246000 151000 205093 30000
6 2011-12 246000 151000 216093 80000
7 2012-13 246000 151000 227093 100000
8 2013-14 246000 151000 238093 154000
9 2014-15 246000 151000 239593 214505
10 2015-16 246000 151000 240193 235000

Sourco: Departrnent of Water Resources, Govt. of Rajasthan

About 125 villages of Jalore district and 108 villages of Barmer district
were designed ta be brought under irrigation with the help of Narmada water
(Table 4.4). 874 villages of Tehsill Sanchore, Bhinmal, Jalore town of Jalare
district and 667 villages of Barmer district were targeted to be benefited by

drinking water supply. Thus, a total of 1541 villages and three towns are
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being benefited by drinking water supply from Narmada project. The project
is designed to supply irrigation water and drinking water to a target
population of 1, 91,500 having an estimated demand of 0.47 Mm3/yr of
water.

With Narmada Project in Rajasthan, a total of 2236 diggis/PINS
projects were constructed in Jalare and Barmer districts, out of which about
1200 -1250 diggis are presently working. Some diggies are not working due
to incomplete PINS project work by the promoting company in some area of
Barmer district. On an average, 90-100 hectares area has been covered

under each PINS project at Jalore and Barmer.

Table 4.4 Irrigation benefits of Narmada Canal Project

Districts Flow Lift Total
coverad Mo, of CCA MNo. of CCA Mo, of CCA  (in
villages {in lakh villages {in lakh villages lakh ha)
hal hal
Jalore 85 1.22 40 0.41 125 1.63
Barrmar 11 0.04 97 0.79 108 0.83
Total 05 1.26 137 1.20 233 246

Saurc: Office of CF, Marmada Canal Project. Sanchore

4.3.3 Cost Structure onr PINS!

The estimated cost on PINS project in Rajasthan is stated in Table 4.5.
The total caost of a PINS project with the capacity to irrigate about 10Q
hectares including the charges of electricity connections is estimated to be
about 37.0 lakhs. Out of the total cost incurred, about 40.4 per cent
expenditure was incurred on civil work {Cost of diggy, pump, pump house

and boundary wall) and 45 percent on mechanical works.

The Government of Rajasthan has taken an initiative to give subsidy to
the farmers to an extent even upto 50 per cent in order to popularize the
sprinkler methad of water application. Earlier Aluminium was used as piping
material. Now days HDPE and PVC pipes are extensively used due to its
higher strength, low energy loss due to friction and lower cost. The simple
sprinkler set in PINS Project costs around Rs 31498 per set by which the

farmer can cover an area not less than 1 ha.
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Table 4.5 Cost Pattern on Various Components of PINS

{For CCA of 100 ha; Rupeas in lakh)

Sr. Nature of work Cost % Share
No.
(A) Civil work
Cost of Diggy 6.18 16.70
Cost of Sump 1.7 4.59
Cost of Pump House & Boundary Wall 7.08 19.14
Total of Civil Work 14.96 40.43
(B} Mechanical work
Cost of 2 Nos. of Motor horizontal centrifugal 3 8.11

pumping sets of discharge 12 LPS to 16 LPS
including installation & commencement.

(C)  Supplying, laying, jointing, testing and 13.54 36.59
commissioning of HDPE pipe network.
Cost of 100 Ha. 31.50 85.13
(D}  Erection of 11 KV §/C line on 33 KV insulation 4.95 13.38
for 1 km.
(E} Security Deposit for electrification 0.55 1.49
(F) Tetal 37.00 100.00

Saurce: Departrmcnt of Water Rosources, Govt. of Rajasthan

4.3.4 Mis Adoption in Rajasthan:

Sprinklers are the major types of micro irrigation system (MIS those
have been able to perfarm in better way in the desert state. Sprinklers spray
water uniformly over the field imitating a rainfall. Though less efficient than
drip, its popularity can be attributed to the failure of surface irrigation on
undulating land, which is abundant in Rajasthan. Sprinklers were the first
irrigation system which had pipes to carry water over the crests and troughs
thus daing away with the need for surface levelling. Since 19%90-91,
government programmes have patranised sprinkler irrigation. In 2005-06,
the area under drip and sprinklers was 1614 ha and 54561 ha which has
jumped to 28080 ha and 129522 ha in 2011-12 respectively (Table 4.6). No
wonder Rajasthan has the highest area (15.14 lakh hectare) irrigated by
sprinklers.

An analysis of past year data on source wise irrigation revealed that in
1973-74, tube wells and wells irrigated 53.09 percent area which shot up to
72.70 percent in 2013-14. In 1984, 100 percent blocks were in the “safe”
category but by 2013-14, the figure tanked to less than 1 percent. Around
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80 percent blocks are overexploited in the state today. In such a scenaria,
micro irrigation is a necessity as its water use efficiency is 70-90 percent as
compared to 35-40 percent in conventional surface irrigation. Currently, drip
irrigation is only practised in 2.85 percent of the total irrigated area in the
country. In Rajasthan, it is slowly taking root riding piggyback on sclar water

pumps which are increasingly being used as an energy source for irrigation.

Tahle 4.6: Physical and Financial Progress for Drip and Sprinkler under Micro
Irrigation Scheme in Rajasthan

(Rs. in Crore: Area in Hectare)

Years Drip Sprinkler To_tal Financi_al Progress for both
(Area Covered) (Area Covered) Drip and Sprinkler®
2005-06 1614 54561 25.18
2006-07 2608 67627 34.71
2007-08 2690 70984 35.70
2008-09 5097 72632 50.97
2008-10 8743 86813 83.23
2010-11 13401 134211 161.60
2011-12 28080 129522 321.04

Mote: = Total financial progress includes central govt. share+ state gowt. matching share for drip and sprinkler.
Saurce D INDIASTAT. com

4.3.5 Performance of PINS in Narmada Canal Command in Rajasthan:
Narmada Canal Project was designed to utilize Q.50 MAF of Narmada
water. Initially the project was approved by Planning Commission for
Rs.467.53 Crore (1989-90 price level) in 1996 with targeted caompletion of
project up ta March 2003. The revised cost of the project amounting to Rs.
1541.26 cr. {at price level 2005) was sanctioned by Planning Commission in
2007 with targeted date of completion up to March, 2013-14. Again cost of
project was further re-revised at 2009 price level and sanction of Rs.2481.49
crore was accorded by Planning Commission in 2010 with the direction to
complete the project up to March, 2013. Further, the time of completion was
again extended up to March, 2015 by Planning Commission in July 2013.
The proposal for time extension up to March, 2017 is under consideration

with MoWR, New Delhi.
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Table 4.7: Perfarmance of Pressure Irrigation in Narmada Canal Project in

Rajasthan
MNet
§MN  Component Pressure Irrigation Gravity Irrigation Increase/Decrease
(+/- arks}
\ . 467.58 Cr. {1989-90 price
Infrastructure _1541'35. Cr'{;DPS price level) level) original cost and Cost increased 1347
(A and revised cost 248149 Cr. - - ] . .
Cost . revised cost would be 1134 or. more in addition
At (2008 price level) ) ) o
cr. on 2015 price level.
248 lac Ha with 61% 1.35 lac Ha With 54 % 1.11 lacr Ha. CCA
1 CCA ; . T ) . o o
intensity of irrigatican intensity of irrigaticn ncredasad
M. of
Villages 144 more wvillages
2 benefited by 233 83 additionally benefited
irrigation
R, i By saving of water
village L1341 villages & 3 Towns (874 1417 villages and 3
) villages, 3Towns  of  Jalore | ) 2
3 benefitted  for L - 124 towns are additionally
e , &667  willages of Barmer . e
drinking water distri benefited for drinking
1strict )
water
4 Length of L0 74 KM No Change
main canal
Length of : Length decreased by
> distributaries 20 kM- 1403km 1018 km.
6 Provision . of 4:’-1?2 Nos.(two mono block at Not Proposed 4477
mono block each pump room)
Laying of HDPE is laid in entire CCA ie. )
7 HDPE pipe line  2.46 lac ha. Not Propose 2.46
Formation of
WuA (For
formers i - .
a8 participation 2236  Nosfat  each diggi Mot Proposed 2236
' e level)
in Irrigaticen
and water
management
(B} Cropping Area in Ha. Areain Ha.
1 Miin crops in Ha:
Kharif 47669 Mot Proposed
Rabi 103412 74190
GCrand Total 151081 741490
Area . ; . 1o - .
iy Ranefitted Z.46 lakh ha 1.35 lakh ha 1.11 lakh hai&2_2%)
oy Gress 314306 tonnes 228555 tonnes 85751 tonnes (37.5%)
Praduction
Yalue of food
produced on
(E3 market wvalue Rs 1480 Cr. Rs 534 Cr. Rs 946 Cr. (277%)
for the year
2014
| Quantity  of 5 51000 acre 7.40cs/ 1000 acre 5.20cs/1000 acre
water used
1.Area submerged in
Intensity of monsoonined Area)d 0%,
(Ch Irrigatich 2.Area under gravity canal 55%{only Rabi)

T0%,
3.Area under Lift canals60%

Saurce: Departrncnt of Water Resources, Governmaent of Rajasthan
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As stated in Table 4.7, the adoption of PINS with sprinkler irrigation
system in place of canventional irrigation method in Narmada command area
in Rajasthan has resulted in widespread benefits as discussed below:

e The CCA has increased from 1.35 lakh hectares to 2.46 lakh hectares
i.e.an increase by 78 per cent.

e The number of villages benefitted for irrigation has increased from 89
to 233.

e Drinking water facility has been provided in 1541 villages and 3 tawns
which was not available before.

e 5.20 cusec of water is saved per 1000 acre in sprinkler Irrigation
method as compared to Convention method.

e 2236 Water User Associations have been formed for pramoting
farmers' participation in irrigation and water management, which did
not exist earlier.

e The value of food production has been assessed ta increase from Rs
534 crore to Rs 1480 crore, i.e. by Rs 946 crore (277%) during the year
2013-14

impact of PINS on Cropping Pattern

New cropping pattern was proposed for the beneficiaries keeping in
view the nature of soil, groundwater conditions, climatic conditions and the
existing crops under cultivation in the project area. Care was taken to select
only those crops, which are resistant to salinity and less water consuming so
as to restrict the recharge to the groundwater and to properly address the
likely salinity problems upon application of irrigation water. In addition to
the general crops being sown in the command area, certain new potential
craps have also been introduced, which are suitable for the area and are also
remunerative.

Crops already being grown under well-irrigated condition during Rabi
with sprinklerfunderflow system of irrigaticn are (i) wheat, {ii) cumin, (iii}
mustard, {iv) gram and (v) isabgol. Barley/oats are being raised for green
fodder purpose. In ‘Ned’ area, mostly wheat used to be grown after the

recede of floods in some years. Haowever, floods have not been experienced
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in the ‘Ned' area for the last one decade due to deficient rainfall and

construction of number of dams in the upper reaches.

Table 4.8 Impact of PINS on Cropping Pattern in $anchore Tehsil of Jalore district

(area in hal

Craps 2000-01 2010-11 % CChange in 2010-11 aver
20040-01
Irri Lmirri Total %to Irrigat Lonoerrigat Total %to Irrigated Lneerigat Total
Area Area Area GCA zd od Argg Area GA arga od arca arca
Area
Bajra IR0 141877 1446834 558 2840 118021 120861 7.8 1.1 -16.8 -16.5
Jowear &3 411 4494 0.2 21 2033 2054 0.6 -74.7 1946 315.8
Maire 0 LN 21 0.0 2 5 7 n.o - -7G.2 -66.7
Wheat 4519 a7 4541 1.9 SEGT &3z 5439 2.0 241 IGB1.E 41.3
T Coreals 7579 142354 149933 B i) Eh23 121298 129921 40.6 13.8 -14.8 -13.3
Gram 0 [ & 0.0 0 0 0 n.o - -10460.0  -1040.0
Meong 33 923 254 0.4 5 3232 3236 1.0 -54 8 252 238.5
Mith 165 7475 7hdl 3.2 &l 215963 21542 B.8 -51.5 188.4 183.2
Total 255 &556 Ea11 3.6 258 24874 25132 7.8 1.2 197 185.2
Pulscs
R& A 3989 21 4010 1.7 143721 52945 15017 5.0 168.8  251149.0 2944
Castor 6058 1734 -7 3.2 T1OGE 454 114591 3.6 a1.7 -72.1 475
Lesamum a5 36 El 0.0 2 111 112 0. -95.4 2083 8.3
Niger- 0.0 156140 1026 14635 5.2 - - -
soods
Dther 3970 63 4033 1.7 511 43475 40985 12 .8 -57.1 541450 391472
pilseeds
Total 14064 1355 15921 bB.G 33003 47404 Bo406 6.7 1702 24555 4344
Dilsceds
Cumin Nzz7 105 205332 .4 Ju074 134 02140 9.4 48.7 295 43.5
Total 202848 108 200374 5.4 32057 304 32363 101 L8.2 183.3 58.8
SRITEs
lsalgol 23673 178 24052 9.5 18156 g 18186 5.7 -23.3 -92.3 -24.4
all veg B3 1470 1533 0.6 23 EVEE BOSS 1.9 -63.5 31604 2950
Feddeor 1049 20228 21277 5.8 233 21774 22608 7.1 -10.4 76 6.3
and green
manlre
crops
Guar 593 244 20738 5B 20 BOZ7 BO4E 1.0 -96.4 -70.1 -70.8
&ll craps B7024 174951 241975 100L0 98120 221734 319854 1040 4.4 267 iz2.2

Saurce: Ristrict Agnculoure Officer, Jalore district, Rajasthan

In addition to afcresaid crops being grown under irrigated conditigns,
certain other crops were proposed which were not only agro-climatically
suitable but also had high commercial andjfor export values. The crops
proposed were groundnut, castor, tamate, fruits (date palm, goose berry,
pomegranate etc.) and bajra (fodder) in Kharif. Among Rabi crops were
wheat, mustard, cumin, gram, isabgol, pea {(green), oats {fodder). These
craps have potentiality of giving high yield when recammended package of
practices are adopted. Comparatively being more remunerative, these crops

provide higher returns.
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Majority of farmers in the region were benefitted by adopting new
cropping pattern, even with increased cost of cultivation due to adoption of
sprinkler system of irrigation. It may be noted from Table 4.8 that after PINS
intervention, the share of cereal crops in the cropping pattern has declined
by 13.3 per cent, whereas the share of pulses, oilseeds, spices and
vegetables has increased significantly. The share of pulses, cilseeds, spices
and vegetables has increased by 185.2 percent, 436.4 per cent, 58.8 per
cent and 295.0 per cent, respectively. Qverall, the GCA has increased by 32.2
per cent due to benefits of PINS projects in the Sanchore region of Jalore
district.

Most of the new crops were tolerant/moderately tolerant to salinity. In
case of ‘Ned’ area/salinity affected area, groundwater table has potential to
rise in due course of time with the introduction of canal in the area. In that
case, the saline groundwater would create sericus problems of salinity,
adversely affecting the production. Therefore, rise of groundwater need to
be restricted by utilising groundwater fcr irrigation for certain salinity
tolerant crops like rapeseed & mustard, Kharchiya variety of wheat etc. On
the other hand, this area requires mare canal irrigation water for cultivating

cther crops and get higher crop yields.

4.4 Adoption, Performance and Management of PINS by Farmers:
4.4.1 Average Area and Cost of PINS Project

It may be seen from Table 4.9 that anly 16.0Q per cent farmers had PINS
area less than 1 ha. About 32.5 per cent medium and large farmers had area
under PINS. On the ather hand, the marginal farmers had Q.71 ha area under
PINS, on an average. The medium and large farmers had 4.59 ha and 8.76 ha
area under PINS respectively. The amount spent on PINS was very meagre {Rs
5515 by the sample households since the entire infrastructure was
developed with government funding {Table 4.10). Only farmers had to spent
on MIS. However, some farmers had to pay one time amount at the time of

installation of PINS and formation of WUA.
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Table 4.9: Distribution of farmers according to area under PINS

(&rea in Ha.}

Area under PINS No. of farmers 9% farmers Area under PINS (Ha/hh)
Upte 1.0 ha 32 16.0 0.71
1.01-2.0 ha 54 27.0 1.50
2.01 to 4.00 ha 49 24.5 2.79
4.01to 6 ha 27 13.5 4.59
6.01 and mare 38 15.0 2.76
Total 200 100.0 3.49
Saurce: Neld Survey.

Table 4.10 Amount Spent on PINS Project
Farmer cateqory Amount spent in Rupeas {par/hh)
Marginal (Up to 1 .0 ha) LGY
Small (1-2) 771
Semi-medium (2-4} 4738
Medium (4-6) 10233
Large (> § ha) 14713
Total 5515

4.4.2 Details of Adoption of Canal PINS with MI§

Promoting MIS was the main purpose of installing PINS in the selected
water scarce districts of the Rajasthan state. It may be noted from Table
4.11 that about all sample beneficiary farmers had adopted sprinkler
whereas only 1.0 per cent of them had adopted drip system in the state.
Since the sprinkler system is very useful on sandy topcgraphy in Rajasthan,
the same has been very popular in the state. The average area covered by
the farmers under sprinkler and drip was 3.63 ha and 0.02 ha per
households having access to those systems. The total cost of sprinkler and
drip systems was Rs 265000 and Rs 60820 per househcld in the study areas.
It was found the average subsidy amount received by the farmers was only
15 per cent on sprinkler and 70 per cent an drip. Jain Irrigatian was the main
agency in Rajasthan who had supplied MIS to the farmers under various

subsidy norms.
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Table 4.11 Adopticn of Micro Irrigation Systems {MIS) under PINS Programs

Type of MIS %.of Average area  Total cost of  Amount Subsidy (%) Who gives the
used farmers under MIS the system paid the subsidy®

used Ha/hh) (Rsfhh) farmers

(Rs/hh)

Drip system 1 0.02 265000 79500 70.0 State Covt
Sprinkler 100 3.63 60820 51683.5 15.0 State Covt
Gthers - - - - - -
{specify]

Source: Tield surecy

As depicted from Table 4.12, the major motivating factor for the
beneficiary farmers for adoption of PINS-MIS was to get assured amount of
water for irrigation since a majority of farmers (57.0%) considered it as a
most important motivating factor. The major factors such as better and
stable crop vield and farm income, saving mare water and to cover mare
area under irrigation, facilitating judicious or efficient distribution of water
among the water users and avoiding unnecessary conflicts with other
farmers were considered as important factor (though not mast important
factors) by the farmers.

Table 4.12 Factors influencing the adoptian of PINS-MIS
(% of total)

Reasons Most Important Least Important Total
Important

To get assured amount of

water for irrigation 57.00 36.50 6.50 100.00

To get better and stable

crop yield and farm income 36.50 63.00 0.50 100.00

To save more water and to
cover more area under

irrigation thereby 11.50 85.50 3.00 100.00
To avoid unnecessary
conflicts with other farmers 950 50.50 40.00 100.00

To facilitate judicious or

efficient distribution of

water among the water

users 12.50 66.50 21.00 100.00
Any other (please specify) - - - -

Source: Field survey

4.4.3 Impacts of Canal PINS on Crop Production, Water Saving & Fnergy
Saving

Different benefits accrued by the beneficiary farmers by participating
in WUA are presented in Table 4.13. The increase in area under irrigation

{100%), increase in agricultural income (99.0%), water saving due to judicious
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use of water (97.5%), getting water in right time (88.0%), timely infarmation
on release of water from canal {82.5%), proper distribution of water among
farmers (68.0%), getting more information on how to use water judiciously
{(56.7%) and electricity saving due to use of shared pump sets attached with
PINS {58.0%) were the major benefits accrued by the beneficiary water
users/farmers. It may be noted that the extent of water saving, electricity
saving, increase in irrigated area and increase in farmers income due to
adoption of PINS-MIS was 39.2 per cent, 29.4 per cent, 58.5 per cent and
44.7 per cent, respectively.

It may be noted that proper distribution of water among farmers and
less conflicts around water or less water theft were some of the major goals
behind joining the WUA. However, there were some issues within the
command area of WUA that did not allow equitable distribution of canal
water among the water users. The location of plot in the command area of
the PINS project was one such issue that led to insufficient supply of
irrigation water to some water users. About 38.0 per cent of farmers were
having the land in tail end region and about 55.5 per cent farmers
complained about not getting sufficient water throughout the year. More
than six months a year, farmers did not get any canal water for irrigation.

Table 4.13 Benefits Accrued from Adaption of PINS-MI%

Benefits accrue % farmers Extent of benefit
benefited (% increase)
Area under irrigation has increased 100.0 L&.53
Agricultural income has increased 99.0 44.67
Water saving due to judicious use of water 97.5 39.22
Electricity saving 58.0 39.44
Water arrives in time 80.5 NA
Timely information on release of water from 82 5 M
canal '
More information on how to use water NA
A 51.0
judiciously
proper distribution of water amang farmers 68.0 NA
Less conflicts around water or less water theft 45.5 NA
More infarmation on crops and technologies 38.0 NA
Improved maintenance of the system 2B.0 M

Source: Tield survoy
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The share of irrigation cost including the annual operation and
maintenance costs incurred by farmers on PINS and MIS was found to vary
from 1.6 per cent to 7.8 per cent of total cost of cultivation of major crops
during Kharif and from 2.6 per cent 11.1 per cent during Rabi.

As far as area and yield impacts are concerned, it was found that the
average yields as well as area under majority of crops are higher in case of
beneficiary compared to nan-beneficiary househclds. Overall, 12.3 per cent
more area was cultivated by the beneficiary households. Among Rabi crops,
the beneficiary farmers had enjoyed better crop vyields as compared to non-
beneficiary farmers in case of crops like gram, isabgul and cumin. Among
summer crops, the beneficiary farmers got better crop yields as compared to
non-beneficiary farmers in case of crops like bajra and fodder crops.
However, in case of some cereals like wheat and other spices like coriander,
non-beneficiary farmers got marginally better vield, on an average. This may
be attributed to applying abundant amount of canal water by flow method by
some of non-beneficiary farmers close to canal command compared to
relatively less water supplied by a large number of beneficiary farmers
through sprinklers.

Sa many cther benefits have been accrued to the beneficiary farmers
because of adoption of PINS-MIS. Some of them were cultivated land saved
due to less need to construct field channels {(64.0%), reduction in fertiliser
use {84.7%), reduction in weeding cost {52.0%), reduction in labour use
(57.0%), Less water logging or water salinity (59.3%) and less frequency of
maintenance due to adoption of PINS-MIS compared to conventional flow
irrigation {44.0%}, reduction in migration of family members due to more
availability in water {(61.0%), and increase in saccial cohesion among the
water users fvillagers in managing the water (27.5%}.

The major problems faced by the farmers were insufficient electricity
for operation of PINS (60%), inadequate water availability {37.5%), difficulty in
getting subsidy far MIS system {26%} and the problems related to operation
and maintenance of the PINS-MIS system. Thus, the farmers suggested that
the subsidy may be provided to set up solar unit with PINS so that water can
be provided to farmers when electricity is not available for irrigation.

Farmers also emphasized that they should be given more subsidy on MIS,
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especially sprinkler systems since they purchase pipe and nozzle from local
market with fairly high price.

Some of the major concerns and suggestions expressed by the non-
beneficiary farmers have been also been analysed. Most of the non-
beneficiaries are the tail end farmers where irrigation water don't reach.
Thus, they have suggested to install more number of PINS and reduce the
number of farmers per PINS-WUA, thus would help in proper distribution of
water among the farmers irrespective of location of plots in the command
area of PINS {51%).

4.5 Adoption, Performance and Management of PINS by WUAs:

The feeding source for all PINS in Rajasthan was canal. Qther sources
such as tubewells, rivers etc. were non-existent among sample WUAs. The
average life span of the PINS system was highest of about 24.4 years. All the
PINS systems were constructed on minor or sub-minor of Indira Gandhi
Canal in Bikaner or Narmada Canal project in Jalore and Barmer. The average
area covered under each PINS WUA was 246.8 ha per PINS and the average
number of beneficiaries covered was 84 (Table 4.14). The size of PINS was
much larger in Bikaner, followed by Barmer and Jalore.

As discussed earlier, the total expenditure on canal PINS was estimated
to be Rs 37 lakhs. Amcng different components of PINS, the civil works
including cost of diggi, sump, pump house and boundary wall constituted
about 40.43 per cent of the total cost. The entire cost on PINS egquipments
and installations was barne by the state Covt. The beneficiary farmers only
had to pay the operation and maintenance cost.

The major component of operation and maintenance cost on PINS was
electricity charges and repairing/maintenance of canal PINS, accounting for
about 46.24 per cent and 35.8 per cent of total operation and maintenance
cost, respectively (Table 4.15). Among other expenses, salary, charges to
Irrigation Dept, the travel expenses of office bearers and office stationeries
etc accounting for about 18.Q per cent of total operation and maintenance
cost. Some members of WUA could not pay regularly the operation and
maintenance costs of PINS that posed difficulties for the WUA office bearers

in managing the WUA. The major reascns of non-payment were insufficient
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water that they got through the PINS and the dissatisfaction over the bad

maintenance of the system resulting in more frequent number of repairing of

PINS.
Table 4.14. Details of Canal PINS Projects managed by Wl As in Rajasthan
Particulars Bikaner Jalore Barmer State Average
district Cristrict Cristrict
Ave_r;—_l.ge Life Span of tha PINS 25 54 71 325 34 47
ears)
Feader irrigation source (%
distribution):
Canal 1340 100 130 100
Armny other - - - -
Type of the irrigation project (% _ _ _ _
distribution):
Major - - - -
Medium - - - -
Minor 100 100 100 100
Total Area covered under the PINS .
Project WUA {Ha) 837 R BR5 106.0 2462
Total number of beneficiaries of
the Project/WUA 207 45 99 84
Mature of the land in the command
area of PINS Project(% distribution):
Very fertile 40.0 11.8 250 19.2
Moderately fertila &0.0 41.2 50.0 46.2
Less fertile due to salinity 0.0 5.9 250 7.7
Less fertile due to water logging 0.0 17.6 0.0 11.5
Less fertile since exposed to
erosion/or for any D‘rhepr regson 0.0 23.5 9.0 15.4
Crops grown during Kharif (2015
Kharif cropl Guar Bajra Bajra Bajra
Kharif crop 2 Moth Cuar Cuar Cuar
Kharif crop 3 Castor seed/ Castor
Bajra Maang ’ seed/Moong/ Castar /Math
Moth
Crops grown during Rabi (2015-
16}
REabi cropl Gram Cumin Cumin Cumin
Rabi crop 2 Wheat Isabgal Isabgal Isabgal
Rabi crop 3 o _
hﬂﬂjsi‘;iziﬁsfb Wheat/Rapese Wheed;aRngS Wheat/Rapesee
ed & Mustard _ d & Mustard
gol Mustard

Saurce: Ticld surecy

Table 4.15 Annual Operation and Maintenance Cost on PINS

Heads of expenses

Rs per WUA % to total

Electricity Charges
Repairing/Maintenance of tube well/canal PINS

Others (salary, charges to Irrigation Dept, miscellaneous)

Total annual Operation and Maintenance Cost an PINS
Frequency of maintenance works undertaken
(Number/Year)

57221.2
44420.0

22307.0

123948.2
3.6

46.2
35.8

18.0
100.0

Source: Tield survoy

90



The Irrigation Department mainly acted as facilitator/catalyst for
formation of all WUAs in the command areas. The majority of the water users
were satisfied over the facilitators in forming WUAs. The number of members
of WUA was 84, out of which 39 members {(46%) did not join the WUA. Those
who did not join the WUA expressed various reasons far nat joining the WUA.
About 28.2 per cent of them expressed that they are not able to put
pipelines due to not getting loan, since they don't have land. About 33.3 per
cent of them expressed that they stay in other chaks they don't want to
cultivate their land due to long distance {(average 70-75 km).

Among the major activities of WUA, operation & maintenance af PINS
Project, deciding the timing of water release, judicious water distribution,
collection of water rates, collection of per capita operation, maintenance cost
and dispute settlements were the majar activities of WUAs (Table 4.16). The
main scurces of income for these WUAs were annual maintenance fees and
annual electricity fees collected whereas the major heads of expenditures
were the expenditure on electricity bill, repairing expenses, salary expenses.
Since none of them got any assistance from Covt, about 96 per cent of the
WUAs wanted to get assistance from QGovernment for operation and

maintenance of PINS project.

Table 4.16. Major activities of PINS WUA
(% farmers agreed)

Major activities Most Important Least
Important Important

Qperation & Maintenance of PINS Project 92.31 7.69 0.00
Deciding the timing of water release 84.62 15.38 0.00
Judicious water distribution 80.77 19.23 0.00
Collection of water rates 80.77 19.23 0.00
Collection of per capita operation and 61.54 34.62 3.85
maintenance cost
Dispute settlements 50.00 42.31 7.69
Seed or Fertiliser distribution 3.85 3.85 92.31

Saurce: Ticld surecy

There were some members of WUA who could not pay their due in
time. Some of the major reasons of the non-payment were found to be (i)
not getting enough water, (ii) dissatisfaction with maintenance of the system
and incomplete PINS construction work, (iii} crop failure due to pest attack

and other reasons and (iv) poor financial position.
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The major benefits provided by the WUAs to its members were arrival
of water in time, proper distribution of water among farmers, more
information on how to use water judiciously, saving of water, electricity and
labour cost, improved maintenance of the system and less conflicts around
water. The crop yield has improved significantly during post-WUA situation
with about 81 per cent WUAs reporting higher yield compared with pre-WUA
situation. The average irrigated area has increased from 36.9 ha per WUA
during pre-WUA situation to 228.2 ha during post-WUA situation, by more
than 06 times, while the returns from agricultural production has increased
by more 04 times during post WUA situation compared with pre-WUA
situation.

As far as the sufficiency of irrigation water is concerned, only 23 per
cent of WUAs agreed that they are getting sufficient water throughout the
year after formation of WUA. Normally they get the canal water for about 5
months during Rabi while, during Kharif, they depend on rainfall. Some of
them could be able to provide life saving irrigation during Kharif as well.

Among the constraints faced by the WUAs, the funds constraints,
unavailability of required quantity of water, unavailability of proper
maintenance and repairing services, Poor participation of WUA members and
incomplete PINS work are the major ones. The analysis of the problems faced
by the WUAs reveals that that the situation has improved a lot during post
WUA situation compared to pre-WUA situation with respect toc crop yield,

area irrigated and inter and intra village conflicts.
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Chapter V

Performance of PINS Programme in Maharashtra

5.1 Introduction

In Maharashtra state, there are three types of PINS projects viz., -
government supported (100% government funded), ccoperatives (partially
funded by government and managed by group of farmers) and private
{owned by individual farmer). There are government PINS {govt PINS} and
cooperative PINS {(cocop PINS} in Buldhana, Kolhapur, Sangli and Yavtmal
districts, while private PINS {pvt PINS) are spread across many districts, with
high penetration in districts like Nashik and Ahmednagar. There are defunct
PINS in Pune and Ahmednagar districts. We have observed poly-house
cultivation under the pvt PINS, hence these types of few schemes are also
included in the sample. Therefore, for this study we have selected seven
districts from these districts. The Maharashtra state has mostly distribution
systems with flow/gravity canal irrigation, as such there are no PINS+MIS
under canal irrigation. The state govt has recently decided to introduce pipe
distribution system on all irrigation projects, which is expected to work on
gravitational head (i.e. the head available at site, and not head under the
pressurized system). However, gravitaticnal pipe distribution may not be
feasible everywhere and we feel that lifting of water (PINS) would be
unavoidable in future.

In the state, the sources of water for PINS are river, tube well, dug well,
and storages by weirs, dams etc. Hence, PINS project under study were
selected from both surface irrigation command areas (tank and river) and
groundwater irrigation command areas (tube well and dug well). Beneficiary
households (households having access to irrigation water from govt PINS,
Coop PINS and Pvt PINS} were selected from the sample districts. To facilitate
comparison, non-beneficiary households from adjacent areas of PINS were
covered. Data was collected from (i)PINS project operators and the associated
Water User Assaciations (WUAs), (iifarmers/water users with PINS-MIS or
PINS with flood irrigation, non-beneficiary households having no access to

PINS-MIS; but having access to surface/flood irrigation around the PINS
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project area (iii)implementing agencies/companies and (iviconcerned

government departments.

5.2 Irrigation Development and Management in Maharashtra:

The Maharashtra state is having history of use of one of the oldest
{(200-300 years old) community based methcd of irrigation Phad irrigation.
In this method water is diverted in to the farm from the river, canal or nala
by creating bkandharas or wier in these water scurces ({(Patil&Belsare,
2011).The state of Maharashtra was formed on 1 May 1960, before the
formation of the state, the irrigation development was progressive in the
state as compared with other states, this can be seen from the number of
dams created before the state was formed, around 75 dams were created
(WRIS, 2016). Before 1960, the water was the subject under the department
of public works, which was divided in to irrigation department and building
and communication department, the irrigation department was renamed as
the water resource department in 2004 (WRD, 2016).The state of
Maharashtra is having 22.5 Mha cultivable area, from this around 40% area is
drought prone area and 7% is flood prone (MWRRA, 2016, WRD, 2016). The
crated irrigation water potential in 1960 was 0.39 Mha, which is increased to
12.6 Mha, of which 4.1 Mha is based on ground water and 8.5 Mha is based
cn surface water (WRD, 2016).Maharashtra state is also one of the leading
states in adoption of the drip and sprinkler irrigation methods.

The Maharashtra state has been divided into five river basins:
Godawari, Tapi, Narmada, Krishna and west flowing rivers. The Table 5.1
summarizes the river basins in Maharashtra. The biggest river basin in the
state is Godawari with geographic spread of 15.43 Mha, which is 50% of the
geographic area of the state and 11.3 Mha culturable area. The total annual
average availability of water in the state is 183820 million cubic meter
{(Mcm). The 75% dependable yield is 131562 Mcm. While the permissible use
of water for the state is 125936 Mcm, as per the decisions of the various

central govt appointed tribunals.
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Table 5.1: River Basins in Maharashtra

Geographical Culturable Annual /5% Dependable

Permissible use

< N: f area (Mha)/ ared Average yield (Mcm)/ as per Tribunal
Nr- drne o Parcent of Area (Mha) Availability  Percentage with award
0. Easin ] . :
w.r. to (M) respect to state committes
Maharashtra report {Mcm)
1 Godawari 15.43/49.5% 11.25 50880 37300/28.35% 34185
2 Tapi 5.12 J16.7% 3.73 G118 6977/5.30% 5415
3 MNarmada 0.16/0.5 % 0.06 580 315/0.24% 308
4 Krishna 7.01,22.6% 5.63 34032 28371/21.56% 16818
5 West 3.16/10.7% 1.86 69210 58599 /4.54% 69210
Flowing
Maharashtra 30.80/100.0% 22.53 163820 131562 7100% 125936

Saurce: Maharashira Water Resources Regulatory Authority

The projects related to irrigation water in the state are mainly divided

as projects under the water resource department and minor irri

gation local

sector and Zilla Parishad. Further the projects under water resource

department are classified as major and medium projects and m
under state sectar. The projects under minor irrigation local

Kolhapur type weirs (K.T. weirs), percolation tanks, lift irriga

inor project
sector are

tion, minar

irrigaticn tanks and others. The Tahble 5.2 summarizes number of irrigation

projects, irrigation potential created and utilised in the Maharashtra state.

Table 5.2: Number of irrigation projects, irrigation potential created

& utilised

Projects of Water Resources

Minor Projects (local sectord

Item Crepartment
) Minor Porcelatia Lift Tetal
Major and - K.T. . . 1
: (Statc Total . n irngatio Dthers
Medium sector Weirs tanks n tanks
(A} No. of projects as on 30th June, 2015
3,904 \ 26 377 752
L * » £l 1 1
i. Completed 403*% 3,506*% 0 11,806 21,317 2,652 0% 14 a7
. . 0 0 0 1,658 1,178 89 566 +44 793
1. Cngoing 0 1
(BY Irrigation potential (lakh ha)
i* Created up to aig . 8.56 . Z.2 le.2
June, 2014 34 300 14 364 o 313 6.43 0.39 9 3.4960 5
(iinArea under
irrigation by canal  15.53 20.34 ) _ . _
in Tt 4 81++ r 1.09 -) 014 0.8 (-) 2.03
2014-15
[Area under
irrigation by walls 4 . _ _ _ B _ _
in command area o0 1.15 11.03 ) Q) =) ) (-) )
during 2014-15
Total irfigation 5 4. ggge 3137 g “) 014 08 2.03
potential utilised *
5 completed & ongoing camponents togother * provisional
# As per the recommendations of Chitale Cammittee, the data has been complied by MWRDE, based on

infermatian fram all Chicef Frgineers of WRO.
-+ Includes actual irigation by project, canals, ift & water released in rivers and nallas
Saurce: Feonormic Sureey of Maharashtra 2015-16
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The net area irrigated by source wise in the Maharashtra state is
shown in Table 5.3. The area under well irrigation has been increased from
5,95,000 ha to 21,59,000 ha from year 1960-61to 2009-10, 5,95,000Q ha,
while area under other sourcesimainly canal irrigation) increased from
4,77,000 ha to 11,62,000 ha from year 1960-61to 2009-10, 5,95,000 ha.
This shows that in Maharashtra the dominating source of irrigation is well
with arcund 65% share in net irrigated area (33,21,000 ha).

Table 5.3: Area Irrigated by various Sources in Maharashtra

Area Irrigated (000 Ha)

Year
Wwells Other Sources Net Area Gross Area
1960-61 595 477 1072 1220
1965-66 711 496 1206 1388
1970-71 768 L78 1347 1570
1875-76 1084 717 1802 2171
1980-81 1055 780 1835 2415
1985-86 1162 787 1949 2420
1990-91 1672 999 2671 3319
1993-94 1571 996 2567 3149
1594-95 1760 1017 2778 3377
1695-96 1870 1010 2880 3550
1996-97 2059 1028 3087 3769
1597-98 2090 1050 3140 3828
1598-99 1504 1042 2046 3630
1998-00 1400 1168 2568 3374
2000-01 1912 1047 2859 3647
2001-02 1922 1053 2975 3667
2002-03 1931 1040 2071 3668
2003-04 1514 1030 2944 3636
2004-05 1942 1001 2643 3665
2005-06 2077 1070 3147 3810
2006-07 2109 1137 32486 3858
2007-08 2151 1160 3311 4037
2008-09 2115 1140 3255 3670
2006-10 2159 1162 3321 4050

Sources Indiastat. Directorate of Fconomics & Statistics. Planning Department., Gavt. of Maharashtra

5.2.1 Growth in area covered under sprinkler and drip in Maharashira
Maharashtra state is one of the leading states in adoption of the drip

and sprinkler irrigation methods. The status of sprinkler and drip irrigation

in the Maharashtra state is summarized in the Tables 5.4, 5.5 and 5.6. The

total area under drip irrigation was 13,66,000 ha and under sprinkler was
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5,21,038 ha, which sum up together 18,87,038 ha by March 2015. Around
50% area under drip and sprinkler irrigation was reported in the western
Maharashtra region, followed by Marathwada (24.4%), Vidarbha (24.4%) and
Konkan (Q.7%) region. In the state highest area under drip was reported for
cotton crop i.e. 3,76,944 ha{27%)}, followed by sugarcane 2,25,079 ha{16%),
banana 1,49,382 ha(l11%) and pomegranate 1,24,044 ha {9%). Table 2.22
presents year wise sprinkler and drip irrigation set distributed in the state
and total government expenditure. Around 45,000 sprinkler sets per year
were distributed, which added every year around 44,000 ha area under
sprinkler irrigation. Around 80,000 drip sets per year were distributed in the
state, which leads to per vear increase in 88,000 ha area under drip
irrigation. The state government provides 60% subsidy on drip for small and
marginal farmers and 50% for others. In recent year (2014-16), the state
expenditure on drip and sprinkler irrigation sets was Rs 688 crore. Despite
the considerable level of adoption of drip and sprinkler in the state, there is

a huge potential in the state as well as national level.

Table 5.4: Distribution of Sprinkler and Drip in Maharashtra
(by Mareh 2015)

S_r._ _Nn. District Area under ,ﬂ.r_ea under Total :ﬁ;&
Division) Drip thal Sprinkler (ha) {ha) Total
1 Thane 5355.98 127.32 5483.30 0.2

2 Raigad 1602.39 46.52 1648.91 0.09

3 Ratnagiri 3701.33 7713 3778.46 0.20

4 Sindhudurg 2182.49 29.38 2211.87 0.12
Kokan 12842.19 280.35 13122.53 0.70

5 Nashik 121%47.98 11790.44 133738.42 709

6 Dhule 55516.01 3077.68 58593.69 3.11

7 Nandurbar 22473.09 1170.35 23643.45 1.25

8 Jalgaon 253505.18 16345.86 263851.04 13.98

g A.nagar 86230.90 26553.28 112784.18 5.98

10 Pune 68141.42 5537.14 73678.56 3.90
11 Solapur 146765.71 7003.75 153769.45 8.15
12 Satara 24045.28 13530.05 38475.33 2.04
13 Sangli 60822.41 15025.56 79847.98 4,23
14 Kalhapur 11049 85 2033.43 13083.28 0.74
Western Maharashtra 852297.85 100067.54 952365.39 50.47
15 A.bad 76539.97 106830.65 87370.62 4.63
16 Jalama 54883.78 13874.06 68757.84 3.64
17 Beed 30509.85 9230.17 35749.02 2.11
18 Latur 30910.94 32444.21 63355.16 3.36
19 O.bad 32695.88 3088.41 40784.28 2.16
20 Nanded 45270.28 33286.47 78556.76 4.16
21 Parbhani 38688.72 8903.73 47592.45 2.52
22 Hingoli 15445.48 18012.94 34358.42 1.82
Marathwada 324944.90 135579.64 460524.55 24.40
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Sr. No. . Area under Area under Total
Division) District Drip thay  Sprinkler tha) (hay state
23 Buldhana 65218.30 65253.99 134472.28 7.13
24 Akola 16256.93 29693.40 45950,33 2.44
25 Washim 5262.56 31759.88 37022.44 1.96
26 Amrawati 453400.06 47050.35 096459.41 5.11
27 Yeotmal 16578.61 51880.68 68468.30 3.63
28 Wardha 8248.85 31620.31 35860.16 2.11
29 Nagpur 16473 .81 12909.37 23383.19 1.24
30 Bhandara 1198.47 1746.96 2945.43 0.16
31 Gondia 792.34 1367.45 2159.79 0.11
32 Chandrapur 2398.01 7135.86 9533.97 0.51
33 Gadchiroli 78.11 683.11 761.23 0.04
Vidarbha 175915.06 28511047 461025.,53 24.43
State total 136600000 521033.00 1887038.00 100,00

Source: Directorate of Horticulture, Maharashtra State, Pune

Table 5.5: Crop wise area covered under Drip Irrigation in Maharashtra 2015

Sr. No. Crop Area tha) % area
1 Cotton 376943.6 27.59
2 Sugarcane 225078.9 16.48
3 Banana 149381.8 10.94
4 Pomegranata 124044.3 .08
5 Citrus group 117659.9 8.61
G Grapes 1089522 7.98
7 Vegetables 160563.9 7.36
g Mango 15124.34 1.4
g Papaya 13769.5 1.01
10 Flowars 10145.59 0.74
11 Ber B223.87 0.6
12 Coconut 4538.96 0.33
13 Sapota 4113.85 0.3
14 Custard apple J083.44 0.23
15 Guava 2710.54 0.2
16 Fig 1962.16 0.14
17 Amala 1581.99 0.12
18 Tamarind 871.4 0.06
19 Cashewnut 672.81 0.05
20 Aracanut 390.16 0.03
21 Others 62186.86 6.75

Total Drip 1366000.00 100.00

Source: Directorate of Horticulture, Maharashtra State, Pune
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Table 5.5: Year wise sprinkler & drip irrigation sets distributed and
expenditure incurred

Sprinkler Drip lExpenditure

vear Mo. of sets Area (ha) Mo. of sets Area {ha) mmg::ij(Rs.
2009-10 36,329 37,552 91,058 81,660 162.11
Z010-11 38,030 38,0249 1,40,764 1,27,967 407 .88
2011-12 38,959 37,904 177,150 1,50,995% 448.04
2012-13 79,630 749,630 1,78,310 1,62,100 L74.85
2013-14 30,296 30,296 84,108 81,008 305.57
2014-15 LZ2,180 43,098 2,00,496 1,70,719 688.41

Source: Economic Survey of Maharashtra 2014-15, 2015-16

5.2.2 Progress in Participatory frrigation Management in Maharashitra
The Maharashtra state has a tradition of PIM, the Phadsystems and
Malgujari tanks are the traditional examples of PIM, in 1990, the first WUA
was formed in the state in the Mula irrigation project (Patil &Belsare 2011). In
the state, it was reported that under the irrigation development corpcrations
{IDCs), substantial level of irrigation potential was created but the
distribution network was incomplete, hence the potential was not utilized
(World Bank, 2005). To address this problem the state government has taken
various policy measures, ane of the measures was that the state govt passed
the Maharashtra Management of Irrigation Systems by Farmers {MMISF) Act
2005 (World Bank, 2005). Under this act the management of irrigation water
was transferred to farmers and water charges were allowed to collect on
volumetric basis from the WUAs. The status of WUAs in the state is
surmmmarized in the table 2.24. The WlUAs in the state were formed as per
MMISF and Cooperative societies Acts. In the state till 2016, around 5026
WUAs were farmed covering area of 19, 92,038 ha area. While only 3102
WUAs were functioning covering area of 12,43,115 ha. In 1969, the state
govt. established the Directorate of Irrigation Research and Development
(DIRD) for drainage works and irrigation management (Patil&Belsare 2011).
Regarding the irrigation water management, several scholars have
recommended that the government should focus on irrigation system at
main level, while farmers should look after the operation and management
(O&M) of the system (Meinzen-Dick and Mendoza 1996; Subramanian, 1997;
Vaidyanathan, 199%). It is reported that PIM helps to increase the area under
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cultivation, solid improvement in water use efficiency, resolving water related
issues, sclved soil related problems as water logging {Uphoff, 1986; Gandhi,
and Namboodiri, 2011: 2002: Singh, 1991).

Table 5.7: Status of WUAs in the Maharashtra state

As per As per As per As per As per Total
MMISF Act conperative MMISF Act cooperativ copperativ Formed
2005 Act 1980 2005 p ACt 1360 e Act 1360 WUA on all
) ) stages &
Mame af Registration  Registration Bgrecment including
: : agreement agreement done Yet to .
regional office Functioning Functioning yet ta be yet ta be be both act
dene dene functigning
- —— cCA CCAH CCAH CCA
Mo COA (Hal Mo  CCa(Hal Mo iHal Mo i Mo O Mo iHal
CEWRD Pune 274 137982 a6 14236 1 411 0 0 ) 1408 339 154037
EE;SEP]WRD 307 143034 292 Tige 2 11341 1R 497103 1 46 fah 2779410
CE CADA 45 19165 393 189599 37 11737 216 10122E 36 13061 721 334890
Aurangabad
CEWRD 71 42224 113 4985 SE 27501 36 12871 23 9743 2190 147329
Aurangabad
CE(SPW
RD 175  B3I98Y 137 4313 45 18064 113 37528 O 47 163394
Amravati
CE WRD_ 22 SBOY 35 20480 117 35788 282 107394 104 34028 620 212597
Amravati
CEWRD 371 15436G8 4z 18024 88 37624 158 TSA0H 79 34631 738 3199549
MNagpur
CEGoshikhu
rd WRD 0 0 0 0 7328927 0 0 0 0 75 29927
Nagpur
CENMRWRD 349 127388 252 TH144 11 2085 11 LAa73 0 RE2F 21a073
Nashik
CE Tapl 9 15627 13 E1S 7h 31344 118 34987 7 45049 2193 116482
Jalgaon
CE WRD
Korkan 10 1028 2 BB1 5 17201 0 B2 18110
Mumbai
Total 1707 730412 139% 512703 566 226008 1100 4244%C 258 98425 5024 1902030

Mote: Total functicning WUA as por both act 0 3102 (1243715 Hai
Saurce DIRD, Savtoef Maharashora, hiep:! fwww dird-pune. gov.in! UntitledMrameser-6_.himl As on 17thjune 2016

The Directorate of Irrigation Research & Development (DIRD}
conducted a study on working of 439 WUAs in the Maharashtra state. The
study reports that after the WUAs took over the water management,
irrigation efficient was increased by 66%, 34% WUAs follewed diversified

cropping pattern and arcund 31% of WUAs reported balance in their accounts

(Patil & Belsare 2011).
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5.3 Overview of PINS Programmes in Maharashtra:

As mentioned earlier, there are three types of PINS projects in the state
—government supported {(these are around 100% government funded),
cooperative and private {owned by individual farmer). After discussion with
govt. officers and manufactures we decided to collect data from seven
districts {Buldhana, Kolhapur, Sangli, Yavtmal Nashik, Pune and
Ahmednagar), where the PINS projects were implemented. Data was collected
from (i)PINS project operators and the associated Water User Associations
(WUASs), (ibfarmers/water users with PINS-MIS or PINS with flood irrigation,
non-beneficiary households having no access to PINS-MIS; but having access
to surface/flood irrigation arcund the PINS praoject area (iiiYimplementing
agenciesfcampanies and (iv)concerned government departments. The total
sample of 355 farmers was covered in the study, representing 250
beneficiaries (BH} and 105 non-beneficiary households {NBH). In this study,
we have covered 75 PINS projects; amang this 19 were govt and coop PINS,
and 56 were pvt PINS projects.

In order to assess the progress and performance of PINS in Gujarat, it
is imperative to shed some light on existing overall position of the irrigation
in Maharashtra State, which is presented in Table 5.8. From the same it can
be seen that (i) the ground water potential is half of that of surface irrigation
potential; {ii} there are 403 major irrigation projects, 3,506 are medium and
minor irrigation projects in state sectors. There are large numbers of minor
irrigation schemes under the local sector.

Maharashtra State has mostly distribution systems with flow/gravity
canal irrigation, as such there are no PINS+MIS under canal irrigation. The
rotation of canal system (i.e. canal is "on” for about 3 weeks and “shutdown”
for about the same period}, creates a need to store water for use during
“shutdown” period.

The GoM has recently decided to introduce pipe distribution system on
all irrigation projects, which is expected to work an gravitational head (and
not pressurised system). However, gravitational pipe distribution may not be
feasible everywhere and we feel that lifting {(PINS) would be unavoidable in
no. of cases. The Maharashtra Water Resources Regulatory Authority

{(MWRRA) has also made it compulsory to use water by micro irrigation on all
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perennial crops (12 monthly crops) under all flow irrigation system?. These
both steps will see PINS in future.
Table 5.8 PINS Programmes in Maharashtra

ltem Particulars
e Culturable Command 225 lakhs ha
Area{CCA):
e llltimate Potential of o Surface Irrigation: 85 lakhs ha
[rrigation?:
o Ground Water Irrigation: 41 lakhs ha
o Tetal Potential: 126 lakhs ha
e Potential Developed®* o Major Irrigation Projects{more than 403 no.
10,000 CCA):

o Medium & Minor{State Sector-251- 3,506 no.
2,500 ha) Projects:

o Minor Irrigation(Local Sector- below More than
250 hay: 65,000 no.

Source; Maharashtra Water & Irrigation Commission Repaort 1999 & athears

5.3.1 PINS in form of Co-op. Lifts Schenes in Maharashira

However, there are large no. of lift irrigation schemes in co-operative
sector, in southern part of western Maharashtra (1,01,205 ha) in Krishna
basin {i.e. on Krishna river and its tributaries). These lifts can be considered
as PINS with flood irrigation. However, aver the years, the lands under them
are becoming saline/water logged. For this reascn, as well to save labour,
fertilizers and water, initiatives have been taken through some schemes for
converting the flow distribution systems into MIS. We obtained a list of 15
such schemes {(from the micro irrigation manufacturing companies), and
included some of them in our survey. The list of these schemes is presented
in Annexurel. There could be mare schemes {(around15 schemes) under the
proposals of conversion, but MIS companies cbserve secrecy, till such
proposals actually get materialized.

There are other 11 irrigation projects, under which flow/canal
irrigation systems are not economical, as these projects have command
mainly located in hilly region. In such cases, the water is let down from the

storages in the parent water sources, which is tapped in the course {of parent

> Maharashtra Water Resourcas Regulatory Authority’s notification dt. 12.06.2015.

* Maharashtra Water & Irrigation Commission Report 1999

* Govt, Resolution (GR}Y, Water Resources Dptt, dt. 04.10.2016

> Minor Irrigation Schemes include Minor Irrigation Tanks{MITs), Starage Tanks{STs},
Kalhapur Type Weirs{KTWs), Pazar/Percolation Tanks{PTs), Diversion Weirs{DWs}, small
LiftsiLI}y.
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water source) by weirs and lifted by farmers at various locations cn the
course/parent. This arrangement is similar to that for the lifts an Krishna and
its tributaries, mentioned abowve. The total area under these 11 projects is
54,100 ha. With the area under lifts on Krishna etc., the total ICA works out
to {54,100+ 101,205=) 1, 55,305 ha. We feel that, if the financial assistance
is made available to these lifts, they would get converted frem PINS+Flow into

PINS+MIS rapidly, as the trend is already set by 15 schemes converted.

5.3.2 Govt Lift irrigation Projects in Maharashtra

Besides, regular flow/canal irrigation projects, CoM has also taken up
around 20 Lift Irrigation projects for 5.89 lakh ha, these are at various stages
of development/completion. The CCA of individual projects ranges from
1,873 ha for AndhaliLift (Dist:Satara) to 2.240 lakhs ha for Krishna-Kayna Lift
{Southern Western Maharashtra}.

Under these projects, once water is lifted, further irrigation is under
gravity/flow canal. As mentioned above, the CoM has recently decided to
introduce pipe distribution system on all irrigation projects, which is
expected to work on gravitational head (and not under additional head
created similar to pressurised system). Thus, the distribution systems of
these lift projects will also be converted inta PINS+MIS, though not envisaged
at the conceptual stages. There is an advantage for lifts, that on the way from
pumps to the delivery point, there can be sufficient head available to use MIS
by directly hooking up to the rising/pumping main.

Thaough the distribution of water is under gravity/flow under regular
irrigation projects; in some projects, the lift irrigation is also adopted for
water distribution, e.g. on two irrigation projects (i.e. along with the water
distribution by gravity flow), they are [i]Dahini lift scheme an Bembala Project
in Yavatmal District - §,968 ha, [ii]Tajnapur Lift under Nathsagar{Godavari)
Project in Aurangabad District: 6,960 ha, Dahini Lift is functioning partially
50, we have covered it under the survey, other two projects are still at
planning stage.

Under Minor Irrigation Schemes, except Minor Irrigation Tanks (MITs),
there is no gravity flow system but lift irrigation an Storage Tanks (5Ts),

Kalhapur-Type-Weirs {KTWs these are weir-cum-birdges), Starage Weirs
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(S8Ws). Usually these lifts belong to small and individual farmers or to a small
group of farmers. If financial assistance is made available to them, these can
easily get converted into PIN+MIS. A group of four such schemes is
functioning well on a Storage Tank at Janephal in Buldhana District. This was
developed under a German KfW bank's assistance for participatory irrigation

development®. We have covered these lifts under the survey.

5.3.3 PINS Project Implemented in the State (tilf 2015-16)

Only two companies have responded to provide this information, they
are {i}Jain Irrigation Systems Ltd, Jalgaon and (ii). Netafim Irrigation India
Pvt. Ltd, Pune. There appears twc more players for PINS+MIS who indicated
that they were undertaking similar assignments, but declined to disclose the
assignments (prcbably in Kalhapur and Sangli Districts), as those
assignments were under negotiation stages. These companies are [i]EPC
Industrié limited{Mahindra Group}, Nasik; [ii]JFinolexPlastroPassan{lndia)
Pune’.- The infarmation an the no. of PINS projects installed in the state is
given below in Tables 5.9, 5.10 and 5.11. From these tables, it can be seen
that 12 co-cperative PINS-MIS{Drip based) are located in southern western
Maharashtra, and while a sprinkler based unit is located in Vidarbha. Gne
maore drip based unit is partially completed in Govt sector and it is also
located in Vidarbha.

®* The programme was known as MIP-M (Minor [rrigation Programme-Maharashtra), 2001-
2011.

" However, for these two companies (along with for two others companies}, GoM has
imposad the ban in the state, for 10 years in Jul 2016.

There are 104 companies registerad with the GoM. The list of dealers for supply of drip as
well sprinkler sets is also published by the GoM, in which 4,965 dealers are included from
Western Maharashtra & Marathwada, and 1,497 froam Vidarbha region.
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Table 5.9: Na of the PINS Project implemented in the State (till 2015-16)

Districts Mame of tha Head Quarters and Mo, of Yaar of
coverad implemeanting Address of implementing FINS implemeantatian
AgencyfCompany  AgencyfCompany Installed of PINS Projact
Sangli Jain Irrigation Jain Hills, Jalgaon, 425 5 ne, 2012- 2015
System Limitad, 001 {268 ha)
Netafim Irrigation 101 & 102, First floar, C- 5 no, 2010—2014
India Pwt. Ltd. 1 Building, Saudamini {730 ha)
camplex,
Bhusari Colony, Kothrud,
Pure, Pin.411 038§
Jain Irrigation Jain Hills, Jalgaon, 425 1 ne, 2015
System Lirmitad, 001 {40 ha)
Kalhapur  Netafim Irrigation 101 & 102, First floar, C- 1 ne, 2014
India Pwt. Ltd. 1 {66 ha}
—— a5 above ——
Buldhana Jain Irrigation Jain Hills, Jalgaon, 425 1 ne, 2011
System Limited, 001 {295 ha)
Yavatmal Saisanket, Data not available 1 no. Partly functioning
Murnbai

Source: Collected from implementing agencies.

Table 5.10: District-wise and irrigation project wise distribution of PINS
Projects implemented (till 2015-16)

District

Kolhapur,
Sangli&Satara
[Co-op. Lift
Schemes].

Yavatmal

Irrigation
basin/project

Mo. of
projects in
these
districts{watar
is let down
and lifted by
Co-op. L |
Schemes.)

Bembala
irrigation
Projact

Mo, of
PINS
Installed

12 PINS
fare
converted
into
PINS+MIS).

1 PINS
Dahini Lift
Scheme)

Year of
Installations

2010-2015

Partly
complated.

Total

Life  covered number of

Avg. Area
span  (Ha)

7 1098
7 4121

beneficiaries

1372

1348

Saurce: Callected from implementing agencies.,
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Table 5.11: Feeder Irrigation Source wise Distribution of PINS in the state

_ . b No. of PINS Total rr;;:rnl:ler ci.-r:rld
District L::{;?g;on asin/ Insfalled benefiu.:iaries (h.a)
River River River
~ No. of projects in these
Kolhapur, Sangli distri .
! istricts (water is let
& Satara [Co-op. down anE‘J lifted by Co- 12 1372 1,098
Lift Schemes]. op. L | Schermes.)
1 PINS
Yavatmal Bembala irrigation Project Dahini Lift 1948 4121
Scheme)

Saurce: Collected from implementing agencics.

5.3.4 irrigated Area & Crop Coverage under Drip & Sprinkler lrrigation in
the State

The Table 5.12 presents the crop-wise area under MIS in the state, the

major area is under cottan followed by the sugarcane. In horticulture,

banana is the major crop followed by pomegranate and citrus.

Table 5.12: Crop wise area covered under Micra Irrigation in Maharashtra

(up to March 20315)

aroMo. Crap Area % arca
1 Mango 19,124.34 1.40
2 Tarnaring E71.40 0.0
3 Bor B 22387 0.40
4 Porncgranate 124,044 34 9.48
5 Sapota 4,113 85 0.30
& Gudva 2.710.54 n.za
7 Cashownut B72.81 045
B Argcanug 390,16 0.03
S Papaya 13,769.50 1.431
10 Grapes 108.952.17 F.Ba
11 Banana 149.381.77 10.94
12 Citrus group 117.659.80 &8.41
13 C, apple 3.403.44 0.23
14 Fig 1,962,146 0.14
15 amala 1,581.99 n.12
16 Cacanut 4,538,594 0.33
17 Vegetables 100,563 89 735
18 Flowers 10,145.59 0.74
1% Catton 176.943.508 27.59
20 L.canc 225,078 88 16.48
21 Dthers 92,186.86 B.75
Tsl:l:a?f-\ Total Drip 1,366,000.00 10600
T:t“atI' g Area under Sprinkler 521.038.00
Grand Tatal 1,887 03800

Saurce: Dirccterate of Horticulture, Maharashtra State, Pune
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5.3.5 Cost pattern on PINS

We have obtained latest cost-estimate for a 100 ac(40 ha) PINS scheme
namely Shiva Rama PaniPuvathaSansthaShivaram Water Supply{Lift) Society
Ltd, at Karbharwadi, Tal- Karveer, Dist- Kolhpur. This can be considered as a
typical cost for a PINS, in which the cost of MIS can be added based on the
norms of the individual states. From the Table 5.13, it can be seen that the
installation cost is about 12% of the equipment cost. It needs to be noted
that the cost of equipment will vary depending the head for the pumps and
the length of the rising/pumping main.

Table 5.13: Initial capital cost on PINS equipment and installations at WUA
level

(Rs/WUA)
Sr. _ . Equipment Installation
No. FINS-MIS Equipmeant Cost (Rs) Cost (Rs) Total Cost {Rs)
A Water Supply System
1 Pump Sets and power unit 2,25,000 25,000 2,50,000
2 Contral Head{ control box 3,00,000 50,000 3,50,000
3 Storage Facility/ Wells — -— -—
4  Filters/Filtration 6,50,000 35,000 6,85,000
B System Layouts
5 Main/ Sub-main PINS pipes/ 33,50,000 5,25,000 38,75,000
PVC Pipes
Valves, Flush valves, Fittings and
6 Bushings 3,50,000 25,000 3,775,000
c Automated Water control System,
if any
7 Monitoring Storage -— —-— -—
8 Fleat device and float switch
g Automation egquipment 8,550,000 25,000 8,75,000
D Total PINS Systemn (Excluding 57.25.000 6.85.000 64,10,000

MIS) for 100ac{40 hal

Source; Field survey

5.4 Adoption, Performance and Management of PINS by Farmers in
Maharashtra:

5.4.1 Details of Adoption of PINS with Mi§

A total of 250 beneficiary and 105 non-beneficiary farmers were
surveyed in Maharashtra. The average age of the respondent was 51 years.
Respondents’ average education was nine years of schooling. Mast of the
farmers' main occupation was the agriculture. For govt PINS, 47.6% of
farmers were beneficiary farmers and 52.4% were non beneficiary farmers.

The source of irrigation far all govt PINS was tanks/storages, for cocp PINS
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sources were river and storages/tanks® on the rivers, and for pvt PINS the
sources were well and river in Maharashtra. It is seen that farmers prefer
assured irrigation water source {tank, well and river) for installing PINS. The
govt PINS farmers were small and marginal farmers, while coop PINS farmers
were mostly small and medium, while majority of pvt PINS farmers were big
medium and large farmers.

The main water sources of irrigation are canal, well, tank and river
(Table 5.14). The source of irrigation for all govt PINS was tanks/storages,
for coop PINS sources were river and starages/tanks® on the rivers, and for
pvt PINS the sources were well and river. For NBF the sources of water were
well, tank and river. Unfortunately not a single farmer in beneficiary or non-
beneficiary group reported that they used canal as irrigation source. Since,
most of the canals in Maharashtra were not providing water through out the
years, most of the PINS sources of water were tank, river or well, and
therefore the non PINS farmers were also not depending on the canal as a
source of water for farming. Overall it indicated that farmers prefer assured
irrigation water source for installing PINS.

Table 5.14: Sources of Irrigation
(% of net irrigated area)

Sr. Particulars Govt PINS Coop PINS Pyt PINS

NG BF MEF BF NEBF BF MEBF
1 Canal 0 0 0.0 0 0 0

2 Open/ dug well 0 1.2 0.0 G67.5 G67.3 100
3 Tube- well 0 2.7 0.0 18.8 0.0 0

4  Tank 100 0 47.3 0.7 0.0 0

5 River 0 6.1 52.7 13 32.7 0

Source; Field Survey

The distribution of farmers according to area under PINS is shown in
Table 5.15. Around 90% of govt PINS farmers’ area under PINS was between
2.5-5 acres, while 10% farmers’ area under PINS was between 1-2.5 acres.
About govt PINS farmers, around 40% cof farmers’ area under PINS was
between 2.5-5 acres, 30 farmers between 1-2.5 acres, 17% farmers between

5-10 acres, 11% farmers less than 1 acre and 3% mare than 10 acres. About

® These are the storages created by weirs on the rivars, these weairs are usually wair-cum-
bridges types known in Maharashtra as Kolhapur-type-weirs (Kolhapur is the district,
wherein these weara first introduced in 1950s).
° These are the storages created by weirs on the rivers, these weirs are usually weir-cum-
bridges types known in Maharashtra as Kolhapur-type-weirstKolhapur is the district,
wherein these were first introduced in 1950s.
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pvt PINS farmers' 50% farmers area under PINS was more than 5 acres, and
around 20% farmers area under PINS was less than 2.5 acres, while 30 %
farmers' area under PINS was between 2.5-5 acres. Overall it suggests that
govt PINS farmers were small and marginal farmers, while coop PINS farmers
were mostly small and medium, while majority of pvt PINS farmers were big

medium and large farmers.

Table 5.15: Distribution of farmers according to area under PINS

Sr. Area under PINS Govt PINS Coop PINS Pyt PINS
No. { Area in acre) (% farmers) (% farmers) (3 farmers)
1 Upto 1.0 0.0 11.0 1.8

2 1.01-2.50 10.3 31.0 21.4

3 2.51 to 5.00 89.7 38.1 28.6

4 5.01 to 10.00 0.0 16.8 17.9

5 10.01 or more 0.0 3.2 30.4
Source: Field Survey

Classification of average area under PINS project by farmer category is
shown in Table 5.16. About the govt PINS farmers under marginal farmers
class the average area was 2.5 acres and under small farmers 4.2 acres.
Regarding the coop PINS farmer average area under the large farmer class
was 14.6 acres, and under medium farmer class 7.2 acres. About the pvt
PINS farmer under the large farmers class the average area was around 26
acres, under medium class around 7 acres, under small class 3.6 acres and
under marginal class 2 acres.

Table 5.16: Average area under PINS Project by farmer category

{ in acres}
Sr. No  Farmer category Govt PINS Coop PINS Pvt PINS
1 Marginal {up to 2.50 ac) 25 1.7 2.0
2 Small {(2.51 to 5.0 ac) 4.2 4.0 3.6
3 Medium (5.01 to 10.0) 0.0 7.2 7.3
4 large (>10.0) 0.0 14.6 25.9

Source: Field survey

The cost of PINS is the most important factors for making decisions
regarding adoption of PINS. Expenditure on PINS project is shown in Table
5.17. Since, the govt PINS projects were arcund 100% funded by the
government, there was no cost far the farmers. Regarding the caop PINS

farmers, average expenditure was Rs. 47,200 on PINS prgject, and there was

108



no considerable variation on the expenditure on PINS across the landholding
class of farmers. About the pvt PINS farmer the expenditure on PINS project
was Rs. 87,325 on PINS project and there was not much variation across the
farmers' landholding class. These findings suggest that being a part of

cooperative system could save PINS project cost by around 50%.

Table 5.17 Amount spent on PINS project

(Rs/acre)
Sr. Farmer category Govt PINS* Coop PINS Pvt PINS
NG,
1 Marginal (up to 2.50 acres) 0 45,616 87,495
pi Small (2.51 to 5.0 acres) 0 34,250 97,118
3 Medium (5.01 to 10.0 acres) 0 44,350 87,945
4 Large {>10.0 acres) 0 44 370 83,265
All farmers 0 47,200 87,325

Note:* Around 100% Subsidy for Govt PINS
Source: Field Survey

The details of adoption of micro irrigaticn systems (MIS} under the
PINS programs are presented in Table 5.18. From table it can be seen that all
of govt PINS farmers adopted drip irrigation system because it was
mandatory for them to have micro-irrigation. For coop PINS around 55% of
the farmers adopted drip irrigation and 20% adopted sprinkler and remaining
were using flood irrigation method. All of the pvt PINS farmers were using
drip irrigation system. Average area under drip irrigation of the govt PINS
farmers was 4.3 acres per household. Coop PINS farmers average area under
drip irrigation was 3.5 acres and average area under sprinkler was 4.6 acres.
Average area under drip irrigation of the pwvt PINS farmer was 11 acres. The
total cost of the drip under govt PINS was arcund Rs 20,000, which was very
low, the reason was that in this case the manufacturers of the drip system
provided the system at very low rates i.e. 20,000 Rs/acre. Moreover they
received special subsides from govt from different department,
whichcounted to total subsidy of 90% for the drip system. Hence, the final
contribution of the farmers was around 2000 Rs/acre for drip irrigation
system. Under the coop PINS the average cost of the drip irrigation system
was around 50,000 Rs/acre and for sprinkler it was 8863 Rs/acre. The
average cost of drip irrigation system under pvt PINS was 48,306 Rs/acre.
Far drip irrigation system farmers under caoop PINS received 19% subsidy,

while under pvt PINS they received 25% subsidy. For sprinkler the subsidy
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received was 54% of the total cost of the system, which was higher because
the installation was quite cld, at that time the subsidy was at higher rate.
The wvariation in subsidy was because the farmers were not getting the
subsidy immediately after the installation of the system, hence, the farmers
received subsidy only for some area under drip irrigation at the time of
survey. Farmers reported that they were not getting subsidy on time, in

some cases they have to wait for 2-3 years.

Table 5.18: Adoption of Micro Irrigation Systems (MIS} under PINS Programs

S u 1] Pl E b ] b u ﬂ E E
. - : = ; e = ; TR = .=
o w— [, [ Ral on o = o] — E A = -2 o il E h - E —
in a o ¢ e L~ 2 w Y 3 w W -
z 245 B 223 Dég5y ZsEE Soff & Lt.EF 3zlfe o2 53zE
& 2w 2 #e53s $495 Efe~ Emd-s Bz Ef=s-—- Em~c 2% @Ok
] [ 0 I, E Du—g‘é 420 F S5FE oo L4 g0 gL EDU
E = oo S B o AT 2B o = 45 B
i = g
1 govt 100 43 85,707 5,520 ap 19,707 1,582 5;;5? NAMMI
?‘ Cl:nop 55.5 3.5 1,77.4149 1,43.543 15 L1197 40613 state MK
[} QowvE
vt 106 11.0 5,29.643 393064 25 48,305 36,397 5‘;;5? MMM
2
&
= o - » , State
= Coap 0.5 4.6 41,0866 18,849 54 5,863 4068 ou MMM
o

Mote: "The variation in subsidy received by the farmers was because they recerved subsidy only for same part of area
under drip at the time of survoy, while for remaining part they were waiting far subsidy to recoive.

Source; Field survay

Table 5.19 presents distribution of farmers according to subsidy
received on MIS. Since, the govt PINS scheme was funded by the state gaovt.,
all of the farmers received 20% subsidy on MIS. Regarding the coop PINS
farmers, around 15% of drip adopter and 7% of sprinkler adopter have not
received any subsidy. Around 50% of the drip adopter under coop PINS
received subsidy between 25-50%, while around 30% received subsidy up to
25%. Around 75% of the sprinkler adopter under the coop PINS received
subsidy between 25-30%. Regarding the drip adopter under the pvt PINS,
33% adopter were without any subsidy, 35% were with subsidy up tao 25%,
and around 30% were with 25-50% subsidy. Overall it shows that
considerable numbers of farmers were without subsidy. Since, initially
farmers have to bare entire cost, which is quiet high amount for them, and

the farmers get subsidy after lang period of installation of MIS. This might
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be the major reason for farmers not to go for MIS. Hence, there should be

some mechanism, so that farmers get subsidy on time.

Table 5.19: Distribution of farmers according to subsidy received on MIS

(% farmers)

Sr.  Subsidy Receivad on Govt PINS Coap PINS Pvt PINS
No. MIS
Drip Drip Sprinkler Drip

1 O per cent 0 14.3 6.5 33.9
2 1to 25 per cent 0.0 28.6 0.0 35.7
3 25- 50 per cemt .0 4.8 74.2 28.6
4 50 -75 per cent 0.0 7.8 6.5 1.8
5 More than 75 per 100 2.6 12.9 0.0

cent

All farmers 100 100 100 100

Source; Field survey

5.4.2 Reasons behind Adoption of PINS-MIS

The major reasons to adopt PINS were to get assured water, better
yvield and increase in area under irrigation (Table 5.20). Around 320%
respondents with Gvt PINS strongly agreed that they adopted PINS to avoid
conflicts among farmers and efficient distribution of water among the
farmers. The pvt PINS adopter farmers were interested in personal benefits
in comparison with the govt and coop PINS adopter. The pvt PINS adopter

farmers were interested in personal benefits rather than community based

benefits.

Table 5.20 Reasons behind adoption of PINS MIS -Gowt PINS

Sr.
Mo Reasons

{1-5; strangly agree to strongly

disagres), multiple responsas

possible. (% of farmers agreed)

1 2 3 4 5

1 To get assured amount of water for irrigation 436 282 231 2.6 0.0

To gat bettar and stable crop vield and farm

ncome 17.9 4B.2 25.6 5.1 0.0
3 To save more water and to cover more area undar

irrigation thereby 28.2 308 12.8 2.6 2.6

To avoid unnecessary conflicts with other farmers 7.7 10.3 38.5 2.6 2.6
5 To facilitate judicious or efficient distribution of 27 205 333 26 0.0

water among the water usears

Source: Field survey
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5.4.3: Benefits accrued hy Adopting PINS-MIS

The benefits realizations of joining WUA are presented in Table 5.21.
Around 60% of the farmers who joined WUA under the govt PINS reported
that there was an increase in area under irrigation, farm income and water
saving by more than 35%, further; only 30% responded that there was around
35% saving in electricity. Regarding the coop PINS farmers, majority of them
agreed that there was an increase in area under irrigation, farm income,
water saving and electricity saving. Because of joining WUA under the coop
PINS, the area under irrigation increased by £4%, income increased by 40%,
water saved by 32% and electricity saved by 21%. Around 20-35% of the
farmers reported indirect benefits of joining of WUA under pvt PINS such as;
timely information regarding water release, information on judicious use of
water, infoarmation on crops and less conflict. More than 70% of the coop
PINS WUA participant reported indirect benefits such as timely information
regarding water release, information on judicious use of water, information
on crops and less conflict. Overall it shows that jaining the WUA under coop
PINS benefits farmers more than the govt PINS farmers, may be because
under coop PINS the management might be working better than under the
govt PINS.
Table 5.21: Benefits Accrued by Adopting PINS- WUA

Sr.  Benefits accrued Govt PINS Cooperative PINS
N Fxtent of , Extent of
" s e DRWES e
(% ncregsed increase)
1 Area under irrigation has increasad 63.2 63.7 5.5 €4.29
2 Agricultural income has increased gl.5 34.6 96.8 40.51
3 Water saving due to judicious use of 55.0 36.7 96.1 32.82
water
4 Electricity saving 30.8 37.9 72.9 21.32
5 Water arrives in time 231 - 91.6 -
G Timely information on release of 231 —_ BY.7 -
water from canal
7 More information on how to use 282 - 85.7 -
water judiciously
g proper distribution of water among 231 - 91.6 -
farmers
9 Less conflicts around water or less 25.6 - /6.1 -
water theft
10 More information on crops and 30.8 - 81.3 -
technologies
11 Improved maintenance of the 10 - 11.% -
system

Source: Field survey
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Locations of the plots in the command area of the PINS projects and
sufficiency of irrigation water are shown in Table 5.22. Around 50% of the
plots were in middle region, 30% plots were at the tail region and remaining
were at the head region of both the govt and pvt PINS schemes. Around 93%
of the farmers in govt PINS projects were getting water throughout the year;
while only 32% of the farmers in coop PINS were getting water throughout
the year. Moreover, it was also reparted that for a period of three months
farmers were not getting sufficient water. From these findings it locks like
that the majority of farmers under govt PINS were getting sufficient water
but very few farmers under the coop PINS were getting sufficient water. This
might be because the govt PINS were on mare assured source of water than
the coop PINS. It was also reported that for one season both govt and Pvt

PINS farmers were facing water problem.

Table 5.22: Location of plot in the command area of the PINS prgject and
sufficiency of irrigation water

Sr. Particulars Govt PINS Coop
M. (% farmers PING
agreed) (%
farmers
agreed)
1 Locatian of plot under PINS;
A Head region 25.2 12.8
B Middle region 46.5 56.4
C Tail region 28.4 30.8
2 Do you get sufficient water throughout the year
A % farmers not getting sufficient water throughout the 82.31 32.90
YEAr
B % of months not with sufficient water {(months) 25.00 33.33
faround 3 faround 3
months) months)

Source:; Field survey.

The reasons for insufficient supply of water to farm plot are shown in
table 4.15. Regarding the govt PINS farmers the most important reasans for
the inadequate supply of water were inadequate water at the source of water
for PINS (around 86% farmers reported this reason), followed by inefficient
functioning of PINS system{66% farmers reparted), water theft {58% farmers
reported) and poor rainfall (43% farmers reported). Regarding the coop PINS,

farmers reported that inadequate water at the scurces (63% farmers
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reported) and poor rainfall {41% farmers reported} were the main reasons for
insufficient supply of water for PINS. Moreover, for govt PINS inefficient

functioning of the PINS system was also an additional cause.

5.4.4 Impact of PINS and MIS on Cropping Pattern and Production

Cropping pattern of BF and NBF sample households under the gowvt
PINS is shown in Table 5.23. The findings show that kharif season was the
major season for the BFs and NBFs, only ane crop; groundnut was grawn in
the summer season on 3% of the gross cropped area {GCA). The main crops
were soybean, tur and cotton. Intercrapping was the most common practice;
tur was an intercrop in soybean and cotton. There was not much variation in
the cropping pattern between BFs and NBFs under the govt PINS.

Table 5.24 summarizes the cropping pattern of the sample household
under the coop PINS. We found that the crops were grown in three seasons;
kharif, summer and rabi. In kharif seasan soybean and tur {intercropping)
were the dominating crops. In rabi season wheat and gram were dominating
crops. While only beneficiary farmers were growing crops in summer seascn
i.e. groundnut and onion for seeds. Both the BFs and NBFs were growing
perennial crops, while share of area under these crops in the GCA was
comparatively higher under the beneficiary farmers than the non-beneficiary
farmers. The share of the area under cultivation during the rabi, summer and
perennial seasons in the GCA was comparatively higher for BFs than the
NBFs. While the share of total area under cultivation in kharif season in the
GCA was higher under the NBFs than BFs.

Table 5.25 summarizes the cropping pattern of the sample households
under the Pvt PINS. In kharif season, soybean, maize, and vegetables were
major crops grown by beneficiary farmers, and scyhbean and maize were
grown by the non-beneficiary farmers. During rabi seasan onion, wheat and
jowar crops were grown by the beneficiary farmer, and onion was the major
crap grown by the non-beneficiary farmer. The perennial crops grown by the
beneficiary farmers were sugarcane, grape, pcmegranate and banana, while
sugarcane, grape, pomegranate were grown by non-beneficiary farmers. The
share of area under perennial crops in the CGA of beneficiary farmers was

comparatively higher than the non-beneficiary farmers.
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Table 5.23: Cropping Pattern of the Sample Households under the govt PINS

{Area in acre/hh}

Sr. Season/ crap Baneficiary Non-beneficiary percentage
Mo, Farmers (BF) Farmers {MEF) change in area
Area T of LA Area % of GCA  of BF over NEF
1 Soybean 123 2496 0.9 14.8 41.38
2 Tur 0.23 4.63 0.0 0.0
3 Sovbean (Intercrop Tur) 1.51 30.67 3.6 60.5 -57.5
4 Cotton 1.44 29.10 1.3 21.3
5 Cotton {Intarcrop Tur) 0.32 6.3% 0.1 1.6 239.0
6 Udid 0.00 0.00 0.1 1.8 -100.0
7 Vegetahles 0.06 1.17 0.0 0.0
A Kharif Total 4.78 096.92 5.9 100.0 -18.7
1 Ground Nut 0.15 3.08
B Summer Total 0.15 3.08
C Gross crappead area 4.94 100.00 5.9 100.00 -16.1

Source; Field Survey

Table 5.24: Cropping Pattern of the Sample Househaolds under the coop FINS

rarea in acrefhh

Sr.  Season/ crop Beneficiary Farmers Mon-beneficiary percentage
N, Farmers change in area of
Area % of GCA  Area % of GCA BF over NBF

1 Rice 0.00 0.00 0.06 1.16 -100.0

2 Sovbean 0.42 8.33 0.90 1858 -53.5

3 Sovhean (Intercrop Tur) 1.21 23.87 1.42 29.27 -15.3

4 Gr. Nut 0.04 0.83 0.11 2.28 -62.2

5>  Mung 0.06 1.12 0.03 0.58 93,5

6 udid 0.03 0.64 0.03 0.58 14.0

7 Cotton 0.10 1.91 0.00 0.00

8 Turmeric 0.02 0.45 0.03 0.58 -20.2

9 Corn 0.01 0.19 0.00 0.00

10 Vegetables 0.05 0.98 0.20 4.07 -75.0

A Kharif Total 1.94 38.31 2.78 57.10 -30.3

1 Wheat (.58 11.55 (.16 3.30 264.1

2  Gram 0.6 5.23 0.16 3.30 64.9

3 Jowar 0.13 2.4% 0.15 3.10 -16.7

4  Onion 0.00 0.00 0.22 4.56 -100.0

B  Rabhi Total 0.97 19.27 0.69 14.25 40.5

1 Ground Nut 0.20 3.89 0.00 0.00

2 Onion sead 0.16 3.26 0.00 0.00

C  Summer Total 0.36 7.15 0.00 0.00

1 Sugarcane 1.47 29.09 1.28 26.32 14.8

2 Grape 0.30 6.01 0.11 2.33 168.5

3  Banana 0.01 0.16 0.00 0.00

D Perennial Total 1.78 35.26 1.39 28.65 27.8

E Gross cropped area 5.05 100.00 4.87 100.00 3.9

Source:; Fiald Survey
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Table 5.25: Cropping Pattern of the Sample Househclds under the Pvt PINS

{Area in acre/hh)

; Beneficiary Non-beneficiary Di"(entﬂge
¥ change in
No. season/ crop Are:arm;r; CCA AreaFarmierf CCA area gf BF
over NBF

1 Soybean 0.36 2.9 0.03 1.33 971.4
2 Maize 0.49 3.9 0.08 3.33 483.9
3  Fodder 0.09 0.7 0.00 0.00

4  Vegetables 0.31 2.5 0.00 0.00

A Kharif Total 1.25 10.1 0.12 4.67 967.6
1 Bajara 0.00 0.0 0.11 -100.0
2  Wheat 0.64 5.2 0.03 1.33 1828.6
3 Jowar 0.09 0.7 0.00 0.00

4 Gram 0.02 0.1 0.06 2.22 -67.9
5 Onicn 0.99 8.0 0.42 16.89 134.7
B Rabi Total 1.74 14.1 0.62 24.89 179.8

1 Sugarcane 1.46 11.8 0.89 35.56 63.7

2 Grape 4.23 34.2 0.08 3.33 4978.6
3 Pomegranate 2.86 23.1 0.79 31.56 262.0
4 Banana 0.30 2.5 0.00 0.00

5 Other Horticulture 0.53 4.3 0.00 0.00

C Perennial Total 9.37 75.8 1.76 70.44 432.3
D  Gross cropped area 12.36 100.0 2.50 100.0 394.4

Source; Field Survey

Thus PINS helps to increases the area under cultivaticn during the
summer seasch or under the perennial crops. It is also reported that the
most preferred method of irrigation under PINS was drip irrigation over
sprinkler and flecod. For mast of the crops the production was reported
higher under the PINS farm than for the non PINS farm, this indicates that the
PINS improves the productivity of most of the crops. The MIS increased yield
for soybean, tur, cotton, groundnut, jowar, onion and sugarcane crops, while
yield was decreased for udid, mung and wheat under MIS. For majority of
craps the yield under MIS was higher than the flood methed, while there was
not much difference between sprinkler and drip methods. Regarding the
water saving under MIS, in principal there is water saving under MIS than
flood. We feel that though the farmers were aware that the water quantum
will depend on the season, stage of the growth of plant/tree as well as
crap/fruit, they don’t have clear idea about the reduction of water quantum

to be made applicable.
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The production pattern of the sample household under the govt PINS
is summarized in Table 5.26. Soybean reported production of 4.02
quintals/acre, which was 30% higher than the production under non PINS,
while far soybean in intercropping the yield was 5.9 quintals/acre, which was
around double of the vyield under the non PINS. The production of tur
intercrop was 2.9 quintals/acre, which was nearly double than the
production under the non PINS. The production of cotton was 8.9
quintals facre, which was 40% higher than the production cf cotton under the
non PINS, while the production of cotton intercrop was 3.3 quintals/acre,
&0% higher than production of cotton under non PINS. The production of all
craps under the PINS was higher than the non PINS.

Table 5.27 summarizes production pattern of various crops under the
coop PINS. The production of various crops under the coop PINS was as
soybean was 4.8 guintals/acre (66% higher than non PINS), soybean intercrop
£.5 quintalsfacre {217% higher than naon PINS}, tur intercrop 2.7
quintalsfacre (108% higher than non PINS), ground nut 9.8 quintals/facre
{(75% higher than non PINS), mung 2.7 guintals/acre(18% lower than non
PINS), udid 2.2 quintalsfacre {19% lower than non PINS), turmeric 39
quintalsfacre  {133% higher than non PINS), wvegetables 50.4
quintalsfacre{308% higher than non PINS), wheat 9.2 quintalsfacre (33%
higher than non PINS), gram 4.9 guintals/acre {132% higher than non PINS),
jowar 5.8 guintalsfacre (55% higher than non PINS) and sugarcane 55 metric
tons/acre (6% higher than non PINS) and grapes 8.7 metric tans/acre {(45%
higher than nan PINS). This suggests that production of most of the crops
under the PINS adopter was higher than the non PINS farmers.

The production pattern of various crops of the sample household
under pvtPINS is shown in Table 5.28. The production of various crops under
the pvt PINS was as soybean 7.8 quintalsfacre (55% higher than non PINS),
maize 13.7 quintals/acre (4% higher than non PINS), wheat 9.8 quintals/acre
(42% lower than non PINS), gram 3 quintals/acre (50% higher than non PINS),
sugarcane 34 metric tons/acre (6% higher than non PINS) and pomegranate
76.5 quintalsfacre (150% higher than non PINS}. It is seen that majority of
craps production was higher for the PINS adopter than the PINS non-
adopters. QOverall the findings suggest that for most of the crops the
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production was reported higher under the PINS farm than for the non PINS

farm, this indicates that the PINS improves productivity of most of the crops.

Table 5.26: Production pattern of the sample households - Covt PINS

Sr.  Season/ crop Beneficiary Non-beneficiary % change in BF
No. Farrmers Farmers aver MBF
{Quintal facre) {Quintal facre) {Quintal facre)
Kharif
1  Soya 4.02 3.1 20.8
2 Sova {ntarcrop Tur) 5.9 3.0 98.8
3 Tur 4.1 - -
4  Tur{lntercrop soyal 2.9 1.5 93.3
5 Tur {Intercrop Cotton ) 2.03 2.0 1.6
6 Udid 0.0 2.3 -
7 Cotton 8.9 6.3 40.4
B Cotton{intercrop Turl 33 2.0 G2.6
8 vegetables 220.0 0.0 --
summer
11  Ground Nut 4.05 0 -

Source: Field survey

Table 5.27: Production pattern of the sample households - coop PINS

Sr. Season{ crap Beneficiary Non-beneficiary % change in BF
No. Farmers Farmers over NBF
{Quintalfacre) {Quintalfacre) {Quintalfacre)

Kharif

1 Rice -- 9.8 --

2 Soya 4.8 2.87 65.6

3 Soybean {Intercrop Tur) 6.5 2.04 217.1

4  Tur {Intercrop Soybean) 2.7 1.27 108.3

5 Cotton 5.7 - -

& Groundnut 9.8 5.6 74.5

7  Mung 2.7 3.3 -18.2

8  Udid 2.2 2.7 -19.0

9  Turmeric 38.9 16.7 133.1

10 Corn 21.3 - -

11 Vegetables 260.0 123.0 111.4
Rabi

12 Wheat 9.2 6.9 32.9

13  Gram 4.9 2.1 132.1

14  Jowar 5.8 3.8 54.5

15  Onion —-— 77.0 --
Summer

16 Gr. Nut 4.6 - -

17 Onion (Seed) 2.8 - -
Parennial

18 Sugarcane 543.8 512.34 6.1

18 Grape 87.2 60 45.4

20 Banana 300.0 0

Saurce: Ticld surecy
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Table 5.28 Production pattern of the sample households - pvt PINS

Sr. Season/ crap Beneficiary Non-beneficiary % change in BF over
NG, Farmers Farmers NEF
({Quintal { acre} ({Quintal facre} (Quintal facre}
Kharif

1 Soybean 7.75 5 55.0

Z Cotton 7.1 - -

3 Maize 13.7 13.1 4.2

4  Vegetables 230.0 -- --

A Rabi

5 Wheat 9.8 16.7 -41.3

6 Jowar 6.0 -- -

7 Gram 3.0 2.0 50.0

8 Onion 141.7 - -

B Perennial

9 Sugarcane 542.6 513 5.8

10 Grape 95.1 - -

11  Pomegranate 76.5 30.62 150.0
12 Banana 60.0 - -

13 Other horticulture 49.8 -- --

Source: Field survey

The impact of MIS on the praoduction is shown in Table 5.29. Table
compares the production of various crops under flood, drip and sprinkler
irrigation.  For soybean crop the yield was 25% higher under sprinkler
irrigation than flood method, while it was same under the flood and drip.
While for soybean as intercrop the yield was 77% higher under sprinkler and
74% higher under drip than flood. For tur as intercrop vield was 57% higher
under sprinkler and 77% higher under drip than flocd. For cotton crop
around 66% higher yield under sprinkler and drip than flocod. For greundnut
yield was 120% higher under drip than flood. For mung yield was 40% lower
under drip than flood. For udid yield was 18% lower under sprinkler than
flood. For wheat around 4-8% lower yield under drip and sprinkler than flood
was reported. For jowar crop 16% higher yield under sprinkler than flood was
reported. Far gram arcund 35% higher yield under sprinkler and 28% lower
under drip than flood was reported. For onion 22% higher yield under
sprinkler than flood was reported. For sugarcane the yield was 6% higher
under drip than flood method.

The findings shows that the MIS increased yield for soybean, tur,
cotton, groundnut, jowar, onion and sugarcane crops, while yield was
decreased for udid, mung and wheat under MIS. In general the findings

indicate that for majority of crops the yield under MIS was higher than the
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flood method, while there was not much difference between sprinkler and

drip methods.

Table 5.29: Production Impacts of PINS with MIS

Sprinkler Cirip Canal/Flood % change in % change in
St _ with with irrigation (both ield under ield under
N ) Major Crops Season PINS} PINS} PINS & Mon- V. ) I
0. T ST sprinkler drip over
Quintal; (Quintal/ _ PIMNS} over flood flood
acre} acre} (Quintal facre}
1 Soyhean Kharif 5.17 4.12 4.11 25.72 0.21
2 Soybean {intercrop Kharif
Tur) 5.56 5.47 3.14 76.95 ¥3.88
3 Tur{intercrop Kharif
Soybean) 2.40 2.72 1.53 57.20 ¥7.57
4  Cotton Kharif %.07 8.87 5.35 69.02 65.85
5 Groundnut Kharif - 10.29 4.68 - 119.82
6 Mung Kharif - 9.44 15.87 - -40.48
7 udid Kharif 2.00 - 2.43 -17.70 -
B Wheat Rabi 9.15 8.02 6.37 -2.39 -B.06
9 Jowar Rabi 6.00 0.00 5.17 16.08 -
10 Gram Rabi 5.14 2.75 .82 34.62 -27.98
11 Summer Onion summer 3.09 - 2.53 21.99 -
12 Sugarcane {metric  Parennia
tansfacre) I 53.94 51.44 4.87

Source; Field survey

5.4.5 Impact on Water saving

World over, it is proved that MIS are basically water saving systems.
Besides saving, it distributes water evenly over the command area with
minimal losses. It has also ability to adjust the water application rate as per
the water requirement of the crcp. We observe that though the farmers in
India are aware of these, in no. of cases, availability of exact and
dependable data on water application vis-a-vis saving etc.(from farmers);
becames difficult to abtain. We feel that though the farmers are aware that
the water quantum will depend on the season, stage of the growth of
plant/tree as well as crop/fruit, they don’t have clear idea about the
reduction of water quantum to be made applicable. One possible reason for
this, is that there is no harm takes place to the craps even some maore water
is applied under MIS. So if there is no problem in water availability, there
may be a tendency of farmers not to shut off the systems immediately after
the required watering is done. We are sure that aver the period the farmers
will become cautious of this aspect and then reliable data would be available.

As discussed earlier, the sample farmers reported that the extent of water
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saving due to adoption of PINS and participation in WUA was 32.8 per cent in
case of cooperative PINS and 36.7 per cent in Govt. PINS.

5.4.6 Orher Fconomic, Social and Environmental Benefits of PINS and MIS

Apart from saving water there are other benefits of the PINS, these are
presented in Table 5.30. Maximum benefits were reported under the coap
PINS MIS farmers. More than 50% of the farmers under the govt PINS reported
the four main benefits of the PINS with MIS: cultivated land saved due to less
need to construct field channels, less maintenance cost compared to
conventional flow irrigation, frequency of maintenance is less compared to
conventional flow irrigation and less water logging or water salinity. More
than 50% of the pvt PINS with MIS farmers reported that reduction in fertilizer
use, reduction in weeding cost reduction in labour use were the three main
benfits of MIS. The findings suggests that apart from water saving the major
benefits of PINS with MIS were, saving of land by avoiding field channels,
reducticn in frequency and maintenance cost of irrigation system, weeding
cost, water logging and labor cost.

Table 5.30: Other Economic, Social and Environmental Benefits of PINS with MIS
(% farmers agreed)

Sr. . Govt  Coop Pvt

No. Particulars PINS  PINS  PINS

1 Cultivated land saved due to less need to canstruct field 51.3 73.5 30.4
channels

2 Less rmaintenance cost compared to conventional flow 64.1 72.9 37.5
irrigation

3 Frequency of maintenance is less compared to conventional  56.4  62.6 44.6
flow irrigation

4 Reduction in over-extraction of ground water 436 535 46.4
5 Saving of energy consumption due to sharing through 48.7 703 25.0
commaon pump set/PINS
& Reduction in prassure on pump set/tube well due to less 41.0 54.8 16.1
extraction
7  Less water logging ar water salinity 66.7 581 42.9
8 Less pest attack /Reduced use of pesticides 33.3 503 42.9
9  Reduction in fertilizer use 35.9 535 71l.4
10 Reduction in weeding cost 23.1 581 69.6
11  Reduction in labour use 30.8 57.4 6.8
12 Effactive allocation of water among farmers 23,1 658 26.8
13 Reduction in migration of family members due to more 16.3 40.0 3.6

availability in water
14  Increase in social cohesion among the water users/villagers 48.7 5b.1 17.9
in Mmanaging the water

Source: Field survey
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Apart from water saving the major benefits of PINS with MIS were,
saving of land by avoiding field channels, reduction in freguency and
maintenance cost of irrigation system, weeding cost, water logging and labor
cost. There is a lack of awareness about IS0 standards, training and testing
facility for PINS and MIS. Therefore, there is a scope for providing these
facilities for farmers at the block level. The main problems faced by the
farmers were planning and installation of PINS with MIS, delay in receiving
subsidy for MIS, power to run PINS and MIS, quality of components and

damage of MIS in field from rodents.

5.5 Adoption, Performance and Management of PINS by WUAs:

Around 15 PINS+MIS are getting developed in Maharashtra are in co-
operative sector in southern Maharashtra. These appear to be managed well
under the guidance of local sugar-cooperatives. The development or
conversion of these lifts schemes into PINS+MISs will be trend setting
development, which will have positive effect on other schemes. Along with
the regular major and medium irrigaticn prgjects, the GoM also has taken up
20 lift irrigation projects, which have very large command areas. These are
planned with flow/gravity canal system. There is a large scope to have MIS

for distribution system of these projects.

5.5.1 Detaifs of Associated PINS Frojects in Maharashtra

The PINS+MIS covered under the survey are mostly lift scheme on
rivers or storages created by tapping the water within the banks of the rivers.
The details about the water sources and caommand area are given in Table
5.31. Average life span for PINS is reparted as 24 years, which appears far
the pumps and rising/pumping mains. As can be seen from the tahle, the lift
schemes are located on the rivers/storages in the rivers.

Soils of 2/3" schemes are moderately fertile, around 20% with very
fertile and balance are less fertile, getting water logged. Crop pattern has
perennials (§’cane and horticultural crops like grapes, or pomegranates) and
seasonal crops for rotation cover soybean, tur, and cotton in Kharif, while

wheat, gram and Jowar taken in rabi season.
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Table 5.31: Details of Associated PINS Projects in Maharashtra

Sr.  Particulars Type of
No PINS-
Coaop PINS
1  Awverage Life Span of the PINS (Years) 24
Z Feeder irrigation source (% distribution):
A Canal
b Tube well
¢ Tank
d River 100
e Any other
3 Type of the irrigation project (% distribution).
a Major 0
b Medium and minor 100
4  Total Area covered under the PINS Project WUA {acre/WUA} 434.3
5 Total number of heneficiaries /WA 185.6
6  Nature of the land in the command area of PINS Project (%
distribution}:
a Very fertile 18.2
b Moderately fertile 63.6
c Less fertile due to salinity 9.1
d Less fertile due to water logging 0.0
e Less fertile since exposed to erosion/for for any other reason 4.1
7  Type of cultivation practice:
a  Plots periodically left fallow 27.3
b Zero or minimum tillage practiced on it
¢ Crop rotation practiced on it 72.7
d Crops grown during Kharif {2015}
Kharif crap-1 Soybean
Kharif crop-2 Tur
Kharif crop-3 Cotton
e Crops grown during Rabi (2015-18}
Rabi crop-1 Wheat
Rabi crop-2 Gram
Rabi crop-3 Jowar
f  Crops grown during Perennial (2015-16}
Perennial Crop-1 Sugarcane
Perennial Crop-2 Grape
Perennial Crop-3 Pomegranate

Source:; Field survey

5.5.2 Annual Operation & Maintenance (O&M} Cost

The costs details for all 10 coop WUAs are given in Table 5.32 based
on the total ICA of 4343 ac, the cost per ac works out to Rs.  2,499/-, which
appears quite reasonable. It is felt that the provisions for other items need to

be considered as expenditure, such as sinking funds etc.
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Table 5.32: Annual Operation and Maintenance Cost on coop PINS

Sr. Particular's All 10 WUA Total  Per WUA Per Acre
No Area, {Average area per
4,343 ac WUA is 434.5
acre)
1 Heads of expenses Expenses Asa Expenses Asa Expenses Asa
{Rs.] *age {Rs.] *age {Rs.] *age

2 Electricity Charges 75,85,000 70 7.,58,500 70 1,746 70
3  Repairing/Maintenance

of tube well /canal 13 13 332 13

PINS 14,400,000 1,44,000
4  QOther Expenses 18,27,500 17 1,82,750 17 421 17

5 Total annual Operation
and Maintenance Cost  1,08,52,500 100 10,85,250 100 2,495 100

on PINS (Rs):

6 Frequency of
maintenance works 48 in 10
undertaken Pins. i.e.
{Number/Year)y 4 8 /PINS

Source: Field survey

5.5.3 Functioning and Activities of WUA

Major issues related to WUAs were covered under the survey, and
findings are presented in Tables 5.33 and 5.34. The PINS+MISs surveyed are
ariginal lift schemes have been getting converted to MIS, as they face
prablem of water logging, labour cost etc. They were functianing well and
have long standing and experience. So overall they are functioning well,
managed well etc. So, overall responses to various guestions on the issues
related to the WlUAs are positive. In fact we feel that these schemes will set
an example for future conversions likely tc take place.

The average members of the WUAs are around 160, and owverall
satisfaction of facilitator’s role is “good”, this appears oblivious in case of
WUAs running satisfactorily for long time. There is no any PIN-MIS scheme
with tube well in Maharashtra. Table 5.34 gives details about function of
WUAs. They are supposed to meet once in a month, which 11.4 times, it
indicates that they meet fairly well. We observe that 36.4% response to the
requirement of assistance to WUA. Qur past experience also indicate, a
necessity of some organisation for solving the problems of WUAs, trainings,

refreshers training, and recagniticn at Govt. level for good WUAs.

125



Table5.23: Some aspects of functioning of PINS WUA

(Responses by WUA office bearers)

Sr.  Particulars Coop
Ma. FING
1 {3} No.ofGeneral Bodymeetings conducted during 2015-16 {(No/WUA) 11.38
2 (b} No. of decisions taken in the meetings during 2015-16 {No/WUA} 21.91
3 ¢y No. of decisions implemented during 2015-16(No/WUA} 20.386
4 s there any influence of political parties in selection of office bearars of 18.18
WUA (% agread)
5 If yes, whether influential persons in WUA take all major decisions 50
regarding activities of WUAT (% agreed)
6 Was there any rehabilitation problems generated by Installation  of PINS 27.27
Projact (% agread)
7 I yes, whodidtherehabilitation orconstruction? (% agreed) .
8 Contractor 33.3
9 WUA 66.7
10 i) Does WUA nead any assistance for its Management? 36.36
% agreed) ’
If ¥Yes, from whom,
a  Government
b NGO 50
¢ CBQOs
d Others
16 Does the WUA get any annuwal matching grant from Government for NG
operation and maintanance of PINS projact? If Yes,
17  Mention the amount (Rs/WUAY 0
Source; Field survey
Table 5.324: Major activities of PINS WLUA
(% farmers agreed)
SN'; Major activities Coop PINS
1  OQperation & Maintenance of PINS Project 80.91
2 Deciding the timing of water release 81.82
3 Judicious water distribution 81.82
4 Collection of water rates 90.91
5 Collection of per capita operation and maintenance cost 72.73
6 Dispute settlements 81.82
7 Seed or Fertiliser distribution 0
8 Produce collection 0
9 Money lending to members 0
10  Any other 0
Source:; Field survey
5.5.4 Water Resource Management by WUA/TUA
In general, all water resource management is taken care of by the

WUA. Though there is some flexibility adopted in payment of the water

charges by farmers toa WUA, majority of them pay the charges regularly
{Table 5.35).
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Table 5.35: Water Rescurce Management by WUA/TUA

{% WUA office bearer agreed)

Sr.  Particulars Cooperative
No. FINS
1 Is the Irrigation Management Transferred to WUA? 100
2 Who does the water distribution?
A WUA 100
B Individual farmers
3 Is the water rates and the operation and maintanance cost of PINS
project arebreing collectedb y WUAT 100
4 Wheather the oparation and maintenance cost of PINS project and
water rates are paid by its mamber regularly? 100

5 If Yes, periodicity of its collection the aperation and maintanance
cost of PINS project;

A Annually 72.7
B half-vearly 0
C Guarterly 0
D After Harvesting Crop (Saason wise) 27.3

Source: Field survey

5.5.5 Benefits Provided by WUA to its Members

The benefits of WUAs are mainly related to water as can be seen from
Table 5.36. Proper distribution and related benefits have highest responses.
The 81.8 per cent of WUJAs have experienced better financial situaticn due to

PINS.

Table 5.36: Benefits accrued by the members of WUA

{% WUA office bearer agreed)

Sr.

No Benefits accrued Coop PINS
1 Water arrives in time 100
2 Timely infermation on release of water from canal 100
3 More information on how to use water judiciously 100
4 proper distribution of water among farmers 100
5 Less conflicts around water or less water theft 90.9
6 More information on crops and technologies 91
7 Improved maintenance of the system 100
3 Environmental problems such as water logging and salinity

resolved compared to pre-WUA peried 45.5
9 Quality of groundwater improved due to less extraction

compared to pre-WUA period 9.1
10 Enhanced financial situation 81.8

11 Any other

Source:; Field survey
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5.5.6 The major constraints faced by PINS-WUAs

Water availability and fund constraints are the twoe major issues
reported by PINS-WUAs (Table 5.37). Significant changes/improvements
have been experienced after formation of WUAs or after introduction of MIS.
Majority of WUAs opined that there is inadequate support from Covernment

for their activities.

Table 5.37: Major problems faced by the WUA
(% WUA office bearer agreed)

>r. No. Constraints Coop-PINS

1 Fund constraints 63.04
P Water availability 45.45
3 Maintenance and repair of PINS 18.18
4 Support from Gowvt. 72.73
5 Poor participation of WUUA members 9.09
6 Non-participation of farmers in the command area 9.09
7 Unsolved conflicts 9.09
8 Political interference 18.18
g Any other{please mention) 0

Source: Field survey

128



Chapter VI

Performance of PINS Programme in Telangana

6.1. Introduction

Telangana was formed as 29" state of India with Hyderabad as its
capital in 201in 2014. The state is situated on the Deccan Plateau in the
Central stretch of eastern sea board of the Indian Peninsula. It covers
114,800 square Kilometres (44,300 sq. miles). The region is drained by two
major rivers, with about 79 percent of the Codavari river catchment area,
and 69 percent of the Krishna river catchment area, but most of the land is
arid due to higher elevation of most of the state compared to rivers.
Telangana is also drained by several minor rivers the Bhima, the Manjira and
the Musi. The state is surrounded by Maharashtra on north and north-west:
Karnataka an the West: Chattishgarh on the north-east and Qdisha lies on its
west.

Rice is the major focod crop of the state. Qther important crops are
tobacco, mango, cotton and sugarcane. The major kharif coarse cereals
maize, jowar, bajra, ragi are produced in the state. Qut of the total
geographical area 40.5 percent is under net area sown, 23.9 percent is under
forests, 10.5 percent is under current fallow lands, 7.7 percent is under non-
agricultural uses and 5.4 percent is under barren and uncultivable land. Net
crapped area is 46.54 lakh hectares. Agriculture production depends upocn
the distribution of rainfall. The influence of south-west monsoon is

predaminant.

6.2 Irrigation Develapment and Management in Telangana:

There are two major rivers Godavari and Krishna flow through the
state. But still the agriculture sector of Telangana depends primarily on
rainfall. Though there are other sources of irrigation, well irrigation is the
main source in Telangana. The net irrigated area in Telangana increased
from 16.82 lakh hectares in 2000-2001 to 20.04 lakh hectares in 2010-
2011. The extent of irrigation i.e., percentage share of area under irrigation

in total net sown area in the state stood at 44.61 percent in 2010-11 and
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had increased from percent in 2000-2001. Adilabad, Rangareddy,
Mahabocbnagar and Medak districts are low irrigation intensity districts.
Moreover the triennium 2010-13 befare bifurcation, the net area irrigated
was 20.35 lakh hectares and increased to 21.01 lakh hectares in the
triennium 2013-16 ie., the increase is about 3.26 percent. Similarly the
increase in gross irrigated area from 2010-13 to 2013-16 is reported as
5.19 percent. The increase in intensity of irrigation between the two triennia
is 1.86 percent. The details of net and gross irrigated areas in Telangana
state are presented in Table 6.1.

Table 6.1 Intensity of Irrigation

Sr. Period Net Irrigated  Gross Irrigated Intensity of
No. Area Area [rrigatiojn %
(ha) {ha)
1 2010-13 2035053 2806648 137.92
2 2013-16 21-1545 2852315 140.48

Source; Statistical Abstract of Telengana

6.2.1 Growth of Irrigation in Telengana

The log linear growth rates ¥ = ae™ + u'for net and gross area irrigated
are estimated to identify the states of irrigation in Telangana state. In this
connection time series data from 1991-1992 to 2014-15 for net and gross
area irrigated are taken for the analysis. To cbserve the variation the total
period is divided into two sub-periods viz., 1991-82 to 2002-03 and 2003-
(04 to 2014-15. The details of growth rates are presented in Table 2.2. The
growth of net area irrigated is statistically found to be significant in the
second sub-period and the total period. This inferences that there is no
significant growth in the first sub-period i.e., the initial years of post-reform
period. Similar result is also found in case of gross irrigated area. The
intensity of irrigation is not found to be statistically significant in any sub
period and the total period. This inference that due to inadequate water
supply from different sources of irrigation, the land cannot be substantially
irrigated in the second season of the crop.The details of Lag-Liner Growth

rates of Irrigation in Telangana state are presented in Table 6.2.
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Table 6.2 Log-Liner Growth rates of Irrigation in Telangana

Sr. 1891-92 to 2003-04 to 1591-92 to
No. 2002-03 2014-15 2014-15
1 Net Area Irrigated ¢.013 ¢.038 ¢.019

(1.386) (3.301) (4.992)
2 Gross Area Irrigated ¢.016 ¢.040° d.024
(1.470) (3.523) (5.990)
3 Intensity of Irrigatien (0.003 (0.002 (0.005
(1.4186) (0.201) (1.703)

Source; Statistical Abstract of combined Andhra Pradesh
Notes: () figures in 't values; * 1% leval of significance

The details of area and farmers covered urban different sources of
irrigation in Telangana for two different Census periods i.e., 2005-06 and
2010-11 are presented in the following Tables 6.3.

Table &£.3 Growth in Area and Farmers Covered Under Different Sources of
Irrigation in Telangana

Census Tetal Canals Tanks wells Tube wells Cther Total ATca
period OIS exclusive {Hal
Mo, of  Area MNooof  Area Nooof  Area Nooof  Area Nooof  Area Mo of  Area h INln'
Farmens (2] Farmiers  [Ha) Farmiers  [Ha) Farmiens (M) Farmiens (1) Farmers (4] =l ings
receiving
irrigatian
5 ~ — [ng] el
=3 = =+ [Fal [} L [} — —_ —
< o2 8 2 & 0§ 8B &8 ¥ 2o0m o2 A8 §8
wh r- o I [ty I~ o ™ o o o o =H B o 2
- o I - - bt o ~ Iy Iy = ™ P =
g e o = o o =+ =+ — o = e [~ o ™ oy
-l < L\ e r (L) r Lol L [Cal = — —_— — —_
: ru un -+ — — L™ ] — [Tu) =2 w w -
. = 0§ & B Zz 8 B 5 £ & - 2 =27 50
= oA o o — o =+ r [ o ) o = SRS -
= e w2 - o w W -+ [y =+ = o o w 9 o o
= S — ] [ [ — - ] =+ = Lh e o =T — ™
~ ) L L = r r~ [~ [La] i I~ = o=

Saurce: Agricultural Census

As per two census periods 2005-06 and 2010-11, the total number cf
holdings increased from 48.28 lakhs to 55.54 lakhs in 2010-11, which
shows an increase of 15.04 percent. Cut of the total number of halding in
2005-06 only 39.92 percent of holdings received irrigatian froam all sources
while in 2010-11, out of 55.54 lakhs of holdings only 44.44 percent of
holdings received irrigation from all sources. Similarly out of 62.99 lakh
hectares in 2005-06 only 29.69 percent of area was irrigated and in 2010-
11, of the total §1.97 lakh hectares, 34.76 percent of the area was irrigated.
This inferences that there is an increase in irrigated area from 2005-06 to

2010-11 by 15.15 percent from all sources of irrigation.
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6.2.2 Growth in sprinkler and drip in Telangana:

QOut of the total number of 29753 farmers, 58.43 percent of farmers
have used drip and 41.57 percent have used sprinkler irrigation system in
2014-15. In 2015-16, out of a total of 39,545 farmers 77.43 percent have
utilized drip irrigation and 22.57 percent have utilized sprinkler irrigation
system (Table 6.4). It is observed that the number of farmers used drip have
increased in 2015-16 by 76.13 percent while the number of farmers used
sprinkler system have decreased by -27.84 percent in 2015-16. The reason
for the decrease is the problems of maintenance of sprinkler irrigation
system.

Table 6.4 Increase in area and farmers under Sprinkler and Drip Irrigation

Name Crip Sprinkler Total
No. Area(Ha) No. ArealHa) No. Areal(Ha)
2014-15 17385 17190.39 12368 12084.18 29753 28274.57
2015-16 30620 31191.41 8625 8665.72 349545 38857.13

Source; Telangana State Micro Irrigation Project, Hyderabad

The details of District-wise distribution of sprinkler and drip systems
are presented for the old 8 districts of Telangana for the year 2014-15 and
2015-16 in Table §.5. Observing the district-wise use of sprinkler and drip
irrigation systems in 2014-15 and 2015-16, both the number of farmers
and area under these twa systems of irrigation showed a significance
difference from 2014-15 tc 2015-16. On the whole in Telangana state the
number of farmers under drip irrigation has increased from 17385 in 2014-
15 to 20620 in 2015-16 i.e., an increase by 76.13 per cent, while the
number of farmers under sprinkler system has decreased by -27.84 per cent
between the two periods. Mareover the area under drip irrigation is
increased 81.45 per cent in 2015-16 while the area under sprinkler
irrigation has decreased by 28.29 per cent. Across the districts, the area
under drip irrigation has increased in all districts from 2014-15 to 2015-16.
On the cther hand, the area under sprinkler irrigation system has
substantially decreased from 2014-15 to 2015-16 in all districts except in
Mahbaocbnagar and Nizamabad district.
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Table 6.5 District-wise distribution of Sprinkler and drip in Telangana

District Name Drip Sprinkler
2014-15 2015-16 2014-15 2015-16

No. ArzalHa) No. ArzalHa) No. AreaiHa)  No.  ArsalHa)
Adilabad 930 858.97 2062 2048.98 2068 1977.61 1403 1326.85
Karimnagar 1646 152942 2494 235028 1986 1961.16 548 537.1
Khammam 671 896.45 1200 1832.29 200 193.7 68 55.23
Mahabubnagar 2605  2926.54 7285 7041.82 1640 1615.1 2914 2874.78
Medak 3763 3612.54 5463 5828.34 4018 3966.7 1769 1743.34
Nalgonda 2211 2229.22 2840 3194.29 809 783.11 582 556.13
Nizamabad 1657 1648.85 2788  2943.26 417 417 601 597.64
Ranga Reddy 1588 1757.27 2588  2492.78 341 319.55 296 290.15
Warangal 1514  1730.89 3900  3658.77 R89 850.21 744 684.5

Grand Total 17385 17190.39 30620 3119141 12368 12084.18 8525 8B65.72

Source; Telangana State Micro Irrigation Project, Hyderabad

6.2.3 Progress in Participatory frrigation Management in Telangana:

The main objectives of Participatory Irrigation Management (PIM)
include participation of stake holders in operation, maintenance of irrigation
systems, agriculture productivity enhancement and water management.
After the recrganization of the state of Andhra Pradesh the new state of
Telangana was formed on 2™ June, 2014 with 10 districts.

Telangana region had less experience in canal irrigation. However,
many surface irrigation projects are close to the completion state, some of
which have been on-going over the last 20-30 years. The carrying capacity
of the distribution system had been declining overtime owing to the lack of
maintenance and repairs. Under these circumstances, funds through WUAs
(Water Users Associations). DCs (Distributary Committees) became handy to
carrycut works of their choice. This had boosted the local farmers’
confidence in WUAs.

The number of WUAs, distributary Committees and Project Committees
in major, medium and minor irrigatian systems to which elections are to be

conducted now in Telangana state is presented in Table 5.6 below.
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Table 6.6: Number of Farmer Qrganizations in Different Irrigation Systems in

Telangana
5.Mo. Farmers Major Medium Minar Total
Organization
WUA's 744 173 3876 47493
2 DC's 97 - - 97
PC's g 26 - 34

The last elections to WUAs were conducted in united state of Andhra
Pradesh in 2008; subsequent elections to be conducted in the year January,
2010, January 2012 and January 2014 were not conducted due to several
reasons. Now the entire body of WUAs became vacant by January, 2014. In
view of expiry of term of all TC Territorial Constituency) members in January,
2014, elections are to be conducted to the total number of territorial
constituency members. There are 4793 WUAs in the state.

It is abserved that the number of farmers used drip has increased in
2015-16 by 76.13 per cent while the number of farmers used sprinkler
system has decreased by 27.84 per cent in 2015-16. The reason far the
decrease in the number of sprinkler systems is the problems in maintenance
of the sprinkler system. Moreover, the area under drip irrigation system has
increased by 81.45 per cent while the area under sprinkler system has
decreased by -28.29 per cent from 2014-15 to 2015-16. Across the
districts, the area under drip irrigation has increased in all the districts from
2014-15 to 2015-16. On the other hand the area under sprinkler irrigation
systemn has substantially decreased from 2014-15 to 2015-16 in all districts

a except in Mahaboobnagar and Nizamabad districts.

Capacity Building of Farmer’s Organization:

The state government has initiated an exhaustive capacity building
programme for the office bearers of the farmer’'s organizations. These
organizations have a training centre of their own at each circle level. These
representatives are being taken to expasure visits to other states as well as
for better appreciation of the management and operation of the irrigation
system.

The state government has provided adeguate financial support to

these organizations for efficient management of the system. The financial
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suppart is provided as tax re-ploughs and also the deferred maintenance
works. The water users associations are permitted to take up works up to Rs.
5 lakhs by themselves while the works above the this limit are tendered. The
works out of tax re-plough are also administratively sanctioned by the water
users associations only.

Entire Water Tax Collection is being ploughed back to the Farmer's
Organizations (WUA/DC/PC) for taking up operation and maintenance in the
area of operation as stated in Table 6.7.

Table 6.7: Allocation of Funds for WUAs

Allocation
WUAS D.Cs P.Cs Gram
Works Admn. Works Admn. Works Admn. Panchayat
Major 50% 10% 15% 5% 14% 1% 5%

Medium 50% 10% - - 30% 5% 3%
Minar B0% 10% - - - - 10%

Source: Government of Telangana, Office of the Commissioner, CAD, Irrigation & CAD Department

6.3 Ovwverview of PINS Programmaes in Telangana:

Since there are no government PINS projects with MIS available in the
state, alternatively the projects with MIS scheme are installed connected to
the irrigation source of tube-wells/bore-wells in the state. This MIS scheme
was installed and implemented by twelve private agencies in the state. From
2014 onwards, the MIP scheme (NMMI) was subsumed into National Mission
for Sustainable Agriculture (NMSA) as one of the component as On-Farm
Water Management (QFWM) and the modal department is agriculture
department (HOD). The physical and financial achievements under micro-
irrigation project in Telangana are as follows in Table 6.8.

Table 6.8 Physical and financial achievements under MIP in Telangana

Year Physical in Ha Financial
Drip Sprinkler Total {Rs. In lakhs)
2003-08 32331 34314 66645 8330.00
2008-07 30461 9700 40161 9276.00
2007-08 42185 12600 54785 13748.00
2008-09 39516 15650 55166 13808.00
2000-10 47316 18750 66066 30369.00
2010-11 41259 17650 58909 24386.00
2011-12 35719 115416 51135 34231.00
2012-13 47385 8 47393 40652.00
2013-14 39501 0 349501 32672.00
2014-15 36742 169493 53736 35008.90
2015-18 31191 38666 39857 32231.69
Total 423608 573355 573355 274712.60

Source: Telangana State Micro Irrigation Project, Hyderabad
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Out of 17.12 lakh hectares of net irrigated area irrigated with ground
water, only 5.73 lakh hectares are covered under micro-irrigation, leaving a
balance potential of 11.39 lakh hectares for micro-irrigation {Table 6.9). In
all the districts the MIP projects through MIS scheme connecting to tube-well
irrigation are implemented. About 5,50,212 numbers of micro-irrigation
systems were installed with a coverage of area of 5,50,212 hectares the total
number of beneficiaries being 2,96,436.

Table 6.9: District wise number of PINS covered area in Telangana

5l District Met [rrigated area with  MIP covered MIP to be
Na. bore-wells area covered
{in lakh ha {in lakh ha) {in lakh ha)
1 Mahboobnagar 2.18 1.34 0.584
2 Ranga Reddy 0.70 0.41 0.29
3 Medak 1.64 0.85 0.79
4 Nizamabad 1.76 0.40 1.36
5 Adilabad 0.68 0.42 0.26
6 Karimnagar 4.69 0.46 423
7 Warangal 2.60 0.56 2.08
8 Khammam 0.92 0.37 0.55
9 Nalgonda 1.95 0.96 0.99
Total 17.12 .73 11.39

Source: Telangana State Micro Irrigation Project, Hyderabad

The drip system of MIS is provided for cottan crop with a total initial
fixed cost of Rs. 1,06,120 of which 10.612 is given subsidy for BCs
small/marginal farmers and for others the subsidy is given to a maximum of
Rs. 21,224. Moreover, the sprinkler irrigation system of MIS is provided for
groundnut crop with a total fixed cost of Rs. 17,880 of which Rs. 4,470 is
given as subsidy for SC/ST, BCs small/marginal and for others. MI project in
Telangana is mainly based on well and tube-well irrigated areas. The
mechanism of supply/purchase of MIS equipments/material installations on
fields are all through the empanelled M|l companies. The area under
fertigation is approximately 10 per cent of the sanctioned area in the state. A
total of 2,96,434 farmers are benefitted through MIP covering an area of
5,50,212 hectares in the state. The percentage of saving of water varied
from 49 per cent in case of tomato to 54 per cent in case of Vegetables and
sugarcane. On the other hand, the percentage of energy saved from a low of
49 per cent in case of tomatc to 54 per cent in case of Vegetables and

sugarcane.
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6.3.1 Coverage of PINS (MI5) in the districts of Telangana:

There are two types of MIS systems viz.,drip and sprinkler. In all
districts the MIP projects through MISscheme connected to tube-wells are
implemented upto 2015-16. The district-wise distributions of MIS through
feeder irrigation source are presented in following Table 6.10.

Table 6.10 Feeder Irrigation source-wise distribution of PINs in the state

CHstrict Irrigatio MNo. of MIS Installed Total number of Area covered {Ha)
n basin/ beneficiaries
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Source: Telangana State Micro Irrigation Project, Hyderabad

137



From the above Table, it can be seen that upto 2015-16, 5, 50,212
numbers of micro-irrigation systems were installed with a coverage of area

of 5, 50,212. Moreaver the total number of beneficiaries is 2, 96,436.

6.3.2 Cost pattern on PINS:

The Telangana state micro-irrigation project prescribed the initial
capital cost requirement/provision on PINS-MIS in the state. The drip system
of MIS is provided for different crops with a total initial fixed cost of Rs. 1,
06,120 of which Rs. 10,612 is given as subsidy for BCs small and marginal
farmers and for others the subsidy is given to a maximum of Rs. 21,224,
Each drip system is targeted to irrigate an area of one hectare. On the other
hand the sprinkler irrigation system of MIS is provided for different crops
with a total fixed cost of Rs. 17,800 of which Rs. 4,470 is given as subsidy
for SC/ST, BC small/marginal farmers and for others. Each system of
sprinkler is targeting to irrigate an area of one hectare. All the details can be
cbserved from following Table 6.11.

Table 6.11 Initial Capital Cost Provisions on PINS - MIS in the State

Type of MIS Total Initial fixed Cost (Rs.) Total area irrigated
{bigha/local unit)

Actual Lass subsidy
SC,5T - NIL
Drip 106120 BC, SF/MF - 10612 1 ha

Others - 21224

SC,5T, BC,5F/MF & Others -

Sprinkler 17880 4470 1 ha

Source: Telangana State Micro Irrigation Project, Hyderabad

6.3.3 Installation of PINS-MIS in the state:

Telangana state micro-irrigation project has not at all coined PINS in
the action plan since inception, but a very few of Ml installations are done by
taking the irrigation from canals and tanks. MI project in Telangana is
mainly based on the well and tube-well irrigated areas. The mechanism of
supply/purchase of MIS equipments/material installation an fields are all
through the empanelled M|l companies of MIP) is giving the awareness on
fertigation and chemigation through the drip system due to nan-availability
of water soluble fertilisers. Very few farmers daing fertigation through drip

system. The area under fertigation is approximately 10 per cent of the

138



sanctioned area in the state. All the details can be viewed from following
Table 6.12.

Table 6.12 Avarage Cost of PINS Equipments and Installations in the State

Periodicity of

EF;-.TiSp;nglnlfs Equipmeant Cost {Rs) Installa{téc;?s Cost servicing provided
{Number per Year)

Drip Equipments
Control Head 6985.34 "5 years free of cost
Main / Sub Main and
pipas 8341.90 483.00 5 years at the cost of
Laterals farmers”
Emitters 83166.06
Total Drip System 104453.30
Sprinkler Equipmeants
Control Head - "5 years free of cost
Main / Sub Main 13425 and
pipes - 5 years at the cost of
Laterals 4455 farmers”
Emitters
Total Sprinkler 17880
System

Source; Telangana State Micro Irrigation Project, Hyderabad

6.3.4 District-wise coverage of PINS-MIF:

The details of district-wise number of farmers and area covered uptc
2015-16 under MIP are presented in the following Table 6.13. A total of 2,
96,434 farmers are benefitted through MIP covering an area of 5,50,212
hectares in the state. The number of farmers wvaried from 13,350 in
Khammam district tc 69,517 in Mahabocbnagar district. Similarly the area
covered from a low of 26,463 hectares in Khammam to 1,28,476 hectares in
Mahaboobnagar district.

Table 6.13 Average Cost of PINS Equipments and Installations in the State

Districts No.of farmers Area covered (Ha)
Mahboobnagar 69517 128476
Ranga Reddy 21803 40238
Medak 44934 79897
Nizamabad 26869 38050
Adilabad 21217 30783
Karimnagar 31052 43436
Waranga 34930 50195
Khammam 13350 36463
Nalgonda 32762 93672
Total 296434 550212

Source: Telangana State Micro Irrigation Project, Hyderabad
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6.3.5 Crop-wise water and energy saved (per hectare) with drip
irrigation:

The details of crop-wise water and energy saved per hectare with drip
irrigation are presented in Table 6.14. The percentage of saving of water
varied from 4% per cent in case of tomato to 54 per cent in case of
Vegetables and sugarcane. On the other hand the percentage of energy
saved from a low of 49 per cent in case of tomato to 54 per cent in case of
Vegetables and sugarcane. Moreover the percentage increase in yield
ranged between 15 to 30 per cent in case of pomegranate to 35 to 40 per

cent in case of papaya and mango.

Table £.14 Crop-wise water and energy saved per hectare with drip irrigation

in the State
Crap Water saved in (mm) per ha per Energy Saved (kwh} per ha Yield
season Increased
fload Drip Mt % of flood Orip Mt % of =S
irrigatiqn  irrigatiqn saving saving  irrigatign irrigatian sa4ving saving
Sweet 1136 530 606 53 1307 610 697 53 25-60

grange

Sugarcane 1634 748 886 54 1881 86l 1020 54 20-40
Pomegranate 1353 663 700 51 1569 763 806 51  15-30
Wegetables 291 408 483 54 1026 470 557 54 20-40

Papaya 2196 1060 1136 52 2528 1220 1307 52 35-45
Mango 1114 520 594 53 1283 5989 684 53 35-45
Tomato 994 S04 490 49 1145 580 564 49 20-40
Chilli 994 480 514 52 1145 553 592 52 20-40
Banana 2196 1087 1109 51 3033 1501 1532 51 32-30

Source:; Telangana State Micro Irrigation Project, Hyderabad

6.4. Adaption, Performance and Management of PINS {MIS) by Farmers:

6.4. 1 Detaifs of Adoption of PINS-Mis

The number of beneficiary and non-beneficiary sample households
selected under the study in Telengana was 200 and1Q0, respectively. On an
average, the average number of years of farming experience was reported to
be around 24 years. The average per household net operated area is
reported toc be 2.26 hectares of which 2.24 hectares is reported as owned
land and 0.02 hectares is leased-in land. Between beneficiary and non-

beneficiary farmers, beneficiary farmers have enjoyed more irrigational
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fertilities than non-beneficiary farmers. The per household area under drip
system is reparted ta be 1.12 hectares.

The higher percentage of area under irrigation is reported to be under
tube-wells for both beneficiary and non-beneficiary farmers. The percentage
of irrigated area for beneficiary farmers ranged fram 0.35 per cent under
tanks tc £3.84 per cent under tube-well. On the other hand the percentage
of irrigated area for non-beneficiaries ranged frcm 0.95% per cent under
tanks to 62.98 per cent under tube-wells.

Cn an average the area under PINS (MIS) is reported to be 1.11
hectares (Table £.15). All the 200 sample farmers are provided drip system
and the sprinkler system is provided anly for five farmers. Cn the whole, the
per household amount spent on MIS is reported ta be Rs. 8,443. The per
househald spent on MIS varied from Rs. 5,660 in case of marginal farmers to
Rs. 10,000 in case of large farmers.

Table 6.15 Average areas under PINS Project by farmer category
{Area in ha per hh)

Farmer category Area under PINS (MIS)
Marginal {upto 2.50 ac) 0.88
Small (2.51 to 5.0 ac) 1.14
Medium (5.01 to 10.0) 1.13
Large (> 10.0) 1.39
Total 1.11

Source; Field Survey

Two types of MIS viz., drip and sprinkler systems are adopted as
micro-irrigation systems under PINS programmes. All the 200 sample
farmers are provided drip system and sprinkler system is provided only for
five farmers. The per household total cost of the drip system is reported to
be Rs. 1 lakh with a subsidy of 90 percent, while the per househcld total cost
of sprinkler system is reported as Rs. 17,880 with a subsidy of 25 percent.
The subsidy for both of the micro-irrigation systems is given by TSMIP
(Telangana State Micro Irrigation Project) under the subsidy pregramme of

PMKSY. The details can be viewed from the Table §.16.
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Table 6.16 Adopticons of Micro Irrigation Systems (MIS) under PINS Programs

Tvpe Mo % of Average Total Amount Subsidy Whogivesthesubsidy® Name of the
of of farmers  area  cost of paid the (%) subsidy
MIS used farmers  used under the farmers programme
used MIS systeam (Rs/hh}

(ha/hh} (Rs/hh}

Drip 200 100 1.11 106000 10000 90 T5MIP PMKSY
svstam
Sprinkler 5 2.5 0.04 17880 4470 25 T5MIP PMKSY

Source; Field Survey

There are three main reasons behind the adopticn of PINS (MIS)
programme. They are:
1. To get assured amount of water for irrigation.
2. To get better and stable crop yield and farm income and
3. To save more water and to cover mare area under irrigation. All
the sample beneficiary farmers are benefitted by participating in
Tube-well User Association (TUA). Qut of 200 sample
beneficiary farmers, faorty number of farmers are participatory in

four TUA of which one TUA is not functioning praperly.

All the total sample beneficiary farmers reported that the
representatives of authorised dealers of manufacturing have installed MIS on
their fields. All the sample beneficiary farmers invariably reparted that water
quality testing has been carried out prior to installation of MIS to their fields.
Across the crops the per hectare cost of cultivation varied from a low of Rs.
3,768 in case of redgram to a maximum of Rs. 1,82,974 in case of ginger.
On an average, the per hectare cost of cultivation in rabi season repaorted
from a low of Rs. 18,466 in case of bengalgram to a high of Rs. 63,265 in
case of vegetables. Moreover, the average per hectare cost of cultivation of
perennial crops reported to be a high of Rs. 22,10,210 in case of sweet

orange, while a low of Rs. 1,17,686 in case of papaya.

6.4.2 Benefits accruad by participating in TH/A
Cut of the total sample of beneficiary farmers 90 percent of the
farmers reported to be benefitted by 56 percent of increase in area under

irrigation. About 95 percent of farmers reported that their agricultural
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income has increased by 45 percent pricr to participating in TUA. Moreover
34 percent of farmers reported that they have derived about 40 percent of
increased water saving due to judicious use of water. Nearly &0 percent of
farmers reported that they are benefitted by 48 percent of increase of
electricity saving by participating in TUA. All the details can be observed
from the Table 6.17.

Table 6.17 Benefits accrued by participating in TUA

Benefits accrued % farmers Extent of benefit
benefited (% increase)
Area under irrigation has increased 40.00 56.00
Agricultural income has increased 45.00 45.00
Water saving due to judicious use of water §4.00 40.00
Electricity saving 60.00 48.00

Source; Field Survey

6.4.3 Impact of PINS with MIS on Cropping Pattern and Production:

Comparing beneficiary with non-beneficiary farmers, the percentage
change in area due to PINS programme is repaorted to decline by 9.68 per
cent for kharif crops and an increase by 351.71 per cent for rabi craps (Table
£.18). Between beneficiary and non-beneficiary farmers, the beneficiary
farmers could achieve more production of respective craps in respective
seaschs than the non-beneficiaries. Moreover the percentage of change in
beneficiaries over non-beneficiaries in achieving preduction ranged from 30
per cent in case of paddy to 100 per cent in case of Redgram.

The details of per hectare production of various crops grown by the
beneficiary and non-beneficiary farmers are presented in Table 6.19.
Observing between beneficiary and non-beneficiary farmers, the beneficiary
farmers could achieve more production of respective crops and respective
seasons than non-beneficiaries. Glancing over beneficiary and non-
beneficiaries, the percentage change varied from 21.90 per cent in case of
paddy to 100 per cent in case of redgram during kharif season. On the other
hand, the percentage of change in beneficiaries over non-beneficiaries in
achieving production ranged from 30 per cent in case of paddy to 100 per
cent in case of redgram. The percentage change in beneficiaries over non-
beneficiaries in case of sweet orange crop grown as perennial crop is

reported to be 200 per cent.
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All the crops under drip irrigation have achieved more per hectare

production than the yield achieved under the other sources of irrigation

cther than drip (Table £.20}.

Table 6.18 Impact of MI5 on Cropping Pattern of the Sample Households

{Area in ha, % of GCA)

area |

Area % of Areain % of Area % of I,:TVE,F
tha)  total ha total inha total NBF
A Kharif craps
Paddy 0.285 8.87 0.15 6.14 0.240 8.12 90.54
Jowar 0.628 p.gg  0.03 1.08 0028  0.94 7.69
Maize 0.144 4.47 0.00 0.00 0.008 3.24 M. A
Red gram 0.655 170  0.04 166 pos0 169 35.00
Cotton 0.522 2867 1.55 6356 1,131 3825 -40.50
Turmeric 0.326 10.13 0.25 16.38 0.301  10.20 28.80
Soya 0.056 1.73 0.13 5.48 0.082 2.76 -58.33
Gingar 0.051 1.57 0.00 0.00 0.034 1.14 NoA
Chilli 0.049 1.51 0.03 1.33 0.043 1.46 5000
Vegetahles 0.059 1.83 0.0 .00 0.039 1.32 M.A
Total Kharif Crops 1.573  61.36 2.18 89.63 2.043 6912 -0.68
B Rabi craps:
Paddy 0.227  7.05 0.08 340 0179 6.05  173.17
Maize 0.141 437 002 100 0102 345  479.17
Jowar 0.051 1.57 0.00 0.00 0.034 1.14 M.A
Bengal Gram 0.093 2.90 0.00 0.00 0.062 210 NA
Grean Gram 0.099 3.08 0.02 0.66 0.071 2.42 512.50
Red Gram 0.115 350 0.04 1.66 0,000 3.06 185.00
Ground nut 0.190 5.02 0.04 1.66 0.140 4.75 370.00
Total Vegetable 0.053 1.64 0.01 0.33 0.038 1.28 550,00
Total Rabi Crops 0.568 30.12 0.21 8.72 0.716  24.23 355.71
C Perennial crops ;
Sweet orange 0.0679 2.45 0.04 1.65 0.066 2.24 95.00
Papaya 0.051 1.57 0.00 0.00 0.034 1.14 M.
Pomegranate 0.019 o060 000 000 9013 043 N.A
Total Perennial 0.00 0.00
Crops 0.274 8.52 0.183 6.18 M.A
D Gross cropped 3.215  100.00  2.437 100.00 2.556 100.00 31,92

Source; Field Survey data.
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Table 6.19 Production Pattern of the Sample Households

{CQuintal/ha)

S.Noe  Season/fcrop Beneficiary Mon-Beneficiary % of change in BF
Farmers Farmers over MBF

A kharif crops;
Paddy 32 26.25 21.90
Jowar 3] 4 50.00
Maize 30 0 0.00
Red gram g 4 100.00
Cotton 12 7 7l.43
Turmeric 3z 25 28.00
Soya 7 4.5 55.56
Ginger 20 0 0.00
Chilli 40 28 42 .B&
Vegetahles 250 160 56.25

B Rabi craps:
Paddy 39 30 30.00
Maize 40 21 90.48
Grean Gram 5 3 G6.G7
Red Gram g 4 100.00
Ground nut 12 8 50.00
Total Vegetable 280 200 40.00

C Perennial craps;
Sweet orange 75 25 200.00
Papava 75 0 0.00
Pomegranate 25 0 0.00

Source; Field Survey data.
Table 6.20 Production Impacts of PINS with MIS

{Quintal/ha)

Mazjor Crops Drip Canal/Flood/other irrigation %change in yield under
(with (both PINS & Non-PINS} drip over flood
PINS}
Paddy - 30 0.00
Maize 40 30 33 33
Red gram 12 5 140.00
Cotton 15 8 87.50
Turmeric 38 g 375.00
Sova B 5 60.00
Chilli 50 30 66.67
Vegetables 300 220 36.36
Grean Gram 5 3 66.67
Ground nut 15 8 87.50
Sweet orange (tannes/ha) 35 10 250.00

Source; Field Survey data.

All the beneficiary farmers expressed that they are benefitted through

installation of MIS:

1. By getting adequate water to their fields.

2. Reduction in over extractian of ground water

3. Saved energy consumption
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4. Less water logging and

5. Less maintenance costs etc.

6.4.4 Determinants of Adoption of PINS

The probit model analysis explains that among the explanatory
variables the marginal effect of operated area is positively associated with
increase in agricultural yield, income, water and energy saving but negatively
associated with fertilizer and pesticide use (Tables 6.21 to 6.23). The
positive association implies that due to the marginal effect of operated area,
the yield, income, water and energies are saved to a significant level. On the
other hand, the negative association inferences that the fertilizers and
pesticides are being used more than the required doses. Hence the madel
finally explains that the positive change in required amount of water will be
resulted in an increase in agricultural yield, income and energy saving to a
significant level.

Table 6.21 Factors influencing Adoptian of PINS (Probit Model)

{Dependent variable: Increasing Agricultural Yield and Income, Yes=1, No=0)

Predictor Variables Coefficient Marginal Std Error Zvalue  Pr(=|z])
effects

0.5189502 - 0.8078736 1.14 0.255
Intarcept
Age of the head of the 0.0044454 0.0012018 0.0046255 0.26 0.795
household
Yaars of schooling -0.0505926% -0.0136776 0.00600306  -2.06 0.040
Agricultural experienge -0.0199715  -0.0053993 0.00406%9 -1.32 0.188
of the household
Amount of loan taken 0.00000071  0.00000019 0.00000025 0.74 0.460

Membership other than 0.1081479 0.0292376 0.0562825 0.52 0.604
TUA

Operatianal area 0.1478781+%*+ 0.0400056 0.0208842 1.91 0.056
Area under MIS ~0.8992583%* -0.243113  0.0977887 -2.44  0.015
Sufficient of water 1.124813" 0.391829  0.129021  3.31 0.001

N inteyruptign of power 0.0247131 0.0066789 0.059886 0.11 0.511
supply

Pseudo R? 0.1260 Mo, of observations =200

LR Chi-square 26.24 Degree of freadom= 9

Notes: Significance codes: *(1 percent), **(5 percent) and ***{10 percent)
Source; Computed (using STATA) from field data
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Table 6.22 Factors influencing Adoption of PINS (Probit model)

{Depandent variable; Water saving, Yes=1, No=0)

Predictor Variables Coefficient  Marginal Std Error Zvalue  Pri>|z
effects
- - 0.8427434 -0.21 0.834
Intercept 0.1769451
Age of the head of the - -0.06003467  0.0044765 -(.08 0.538
household 0.0014628
Years of schooling - -0.0084003 0.0062874 -1.34 0.181
0.0354373
Agricultural experiance of  -0.022687 -0.0053779 0.0039828 -1.33 0.182
the household
Amount of lpan taken 0.0000015 0.00000036 0.00000029 1.23 0.220
Mermbearship other than 0.0947472 0.0224596 0.0551865 0.41 0.684
TUA
Opearational area 0.1522424 0.0360887 0.0194528 1.87 0.062
Area under MIS - -0.0306363 0.088684 -0.35 0.730
0.1292414
Sufficient of water 1.038382+ 0.3353435 0.13738498 2.90 0.004
M inteyruptign of power 1.217606~ 0.2839204 0.055203 4.57 0.000
supply
Pseudo R? 0.2587 No. of observations =200
LR Chi-square 54.51 Degree of freedom= 9

Notes: Significance codes; (1 percent), **(5 percent) and “*#(10 parcent)
Source; Camputed {using STATA)Y from field data

The estimated results with energy saving as the dependant variable

indicate that only two explanatory variables are found tc be significant at 1

and S per cent prabability levels respectively. The marginal effects of these

two variables are faund to be positively associated with energy saving (Table

£.23).

Majority of the beneficiaries expressed the problem of pnower supply to

MIS and a few farmers reparted the problem of operation and maintenance.

Minimum percentage of farmers reported the problem of scheduling of

micro-irrigation.

Majority of the farmers suggested that the MIS subsidy is to be

extended from 1 hectare to 3 hectares and reduction in input price also.

Almast all farmers suggested intermittent power supply.
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Table £.23 Factors influencing Adoption of PINS (Prebit model)

{Depandent variable; Energy saving, Yes=1, No={)

Predictor Variables Coefficient Marginal effects  5td Error Zwyalug  Prir|z|}

0.0890256 - 0.81685671 0.11 0.513
Intarcept
Age of the head of the 0.0206606 0.0052689 0.0041021 1.27 0.202
household
Years of schooling 0.0007714 0. 0.0059207 0.03 0.574

0001967

Agricultural -0.0090451 -0.0023061 0.0036247 -0.63 0.527
experience of the
household
Amount of loan taken - -0.000000011  0.0000002 -0.05 0.560

0.00000004 2

37

Membership other -0.2026996 -0.0516789 0.0548757 -(.94 0.3456
than TUA
Operatianal area 0.4129459+ 0.1052819 0.0298656 2.92 0.003
Area under MIS -(.38722 -(.098723 0.0875414 -1.10 0.273
Sufficient of water -(.2975995 -0.0673451 0.0814356 -0.73 0.468
No interruption of 0.4673384" 0.1182558 0.0565936 2.0%9 0.036
power supply *
Pseudo R? 0.1211 Mo. of observations =200
LR Chi-square 25.82 Degree of freedom= 9

Notes: Significance codes®(1 percent), *<(5 percant) and **=(10 percent)
Source; Computed {using STATA) from field data

6.5 Adopiion, Performance and Management of PINS (MiS) By Tube-well
Users Associations (TUAs);

The average life span of PINS in Telengana is about 17-18 years. Qut
of total 50 members covered under four tube-well user Associations, only 40
beneficiaries, 1¢ each from each association are taken as sample for the
analysis. About 65 percent of the tube-well users reported that their land in
command area of the PINS project is moderately fertile, while 35 percent of
the users reported to have less fertile land. All the sample farmers reported
to have practiced crop rotation in their land. The craps grown during kharif
(2015) are paddy, maize and turmeric while paddy, pulses and groundnut
are grown during rabi season. All the above details can be viewed from the

following Table £.24.
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Table £.24 Details of Assaciated PINS Project

Particulars Tubewell PINS
Average Life Span of the PINS (Years) 17-18
Feeder irrigation source (% distribution):
Tube well 100
Any other -
Type of the irrigation project (% distribution):
Major -
Medium -
Minor 100
Total Area covered under the PINS Project TUA (acre) 137
Total number of beneficiaries of the Project/TUA 40
Nature of the land in the command area of PINS Project
(% distribution}:
Yery fertile
Moderately fertile 65
Less fertile due to salinity 35

Less fertile due to water logging
Less fertile since exposed to erosion/for for any other reason

Crops grown duringKharif{i2015}.

Kharif cropl Paddy
Kharif crop? Maize
Kharif crop3 Turmeric
Crops grown during Rabi (2015-16)
Rabi cropl Paddy
Rabi crop? Pulses

Source: Field Survey

Qut of the total cost of Rs. 5,50,000 of the PINS system per TUAs,
44.45 per cent was invested on pumpsets and power units, while 54.55 per
cent of the amount expended towards system layouts. Moreover the per
TUA installation cost is reported to be Rs. 60,000 of which 83.33 per cent is
expended towards installation of pumpsets and power units, while 16.67 per
cent is towards system layouts.

On an average, the total annual cperation and maintenance cost of
PINS per TUA accounts for Rs. 16,000 of which 87.5Q0 per cent towards
repairing and maintenance of tube-wells and 12.50 per cent towards
electrical charges. Generally the maintenance works will be undertaken once
in a year. The details can be seen from the following Table £.25.

While enquiring the members of TUAs about their satisfaction towards
the facilitator (NGO}, S5 per cent have reported that they have good

satisfaction about the facilitator, 3Q per cent of the members reported
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average satisfaction and 20 per cent of the members reported poar
satisfaction.

Table 6.25 Annual Operation and Maintenance Cost on Tubewell PINS

Heads of expenses Expenses [Rs)
Electricity Charges 2000
Repairing/Maintenance of tube well/canal PINS 14000
Other Expenses -
Total annual Operation and Maintenance Cost on PINS (Rs): 16000
Frequency of maintenance works undertaken (Number/Year): 1

Source; Field Survey

Six decisions were taken in twelve general body meetings conducted
during 2015-16 of which five decisions were implemented. All the water
users expressed the need of assistance from NGO.

All the water users under TUAs, expressed their preferences in the
following way. The first preference was given to the decision of timely water
release, while the second preference was judicious water distribution,
cperation and maintenance of PINS project was given third preference and
collection of per capita operation and maintenance cost as fourth preference.
Ultimately the final preference was towards collection of water rates. The
details can be observed from the following Table §.26.

Table 6.26 Major Activities of PINS TUA
{Ranks)

Major activities Tubewell PINS

QOperation & Maintenance of PINS Project 3
Deciding the timing of water release
Judicious water distribution
Collection of water rates

Collection of per capita operation and maintenance cost

[ T SV s o

Dispute settlements

Source:; Field Survey

The inflow of income is due to collection of annual maintenance fees,
while the outflow of income is through expenditure an electricity bill and
repairing expenses. During 2015-16, total amount ccllected from WUA
members was Rs 36000 whereas Rs 26500 was spent on maintenance

activities.
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About 58 per cent of the office bearers reported goaod relationship
with irrigation department, while 42 per cent of the bearers reported average
relationship. Moareaver, 45 per cent of the office bearers reported good
relationship with department of agriculture, while 40 per cent of the office

bearers reported average relationship.

Water Resource Management by TUA:

The office bearers of TUAs expressed that about 66.67 percent of
management is transferred to TUAs and remaining 33.33 percent of
management is under the control of individual farmers. All 66.67 percent of
office bearers reported that the water rates and operation and maintenance
cost of PINS project are being collected by TUA and all the TUA members are
paying operation and maintenance cost of PINS project and water rates
regularly. The operation and maintenance cost of PINS project are being
collected manthly. On the whole, it can be inferred that those members that
are involved in TUAs are very regular in maintaining or paying water rates
regularly. All the above details are furnished in the Table 6.27.

Table £.27 Water Resource Management by TUA
(% TUA office bearer agreed)

Particulars Tube well PINS
Is the Irrigation Management Transferred to TUA? 66.67
Who does the water distribution?
TUA 66.67
Individual farmers 33.33
I the water rates and the operation and maintenance cost of PINS 66.67
project arebeaing collected by TUA?
Whether the operation and maintenance cost of PINS project and 66.67

water rates are paid by its mamber regularly?
If Yes, periodicity of its collection the aperation and maintanance
cost of PINS project;

Annually -
half-yearly -
Quarterly -
monthly (As and when required) 66.67

Source; Field Survey

Qut of four TUAs, one TUA consisting of 10 members is not

functioning properly. As a result, the PINS Project was not implemented
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properly.  This TUA may be referred to that which was under the
management of individual farmers.

Due to formation into TUAs the farmers could receive three benefits
viz., (i) timely release of water to their fields and judicious use of water, (ii)
improved maintenance of the system and (iii} more information on crops and
technologies and thereby improved quality of ground water due to less
extraction compared to pre-TUA periods.

About 66.67 per cent of TUA members reported to have received
sufficient water throughout the year. Nearly 33.33 per cent of water users
reported that the PINS system is not functioning properly and also due to
improper management of PINS system, they received inadequate water to
their farm plots. Non-payment of water rates and maintenance charges by
the members is also ancther reason for getting inadequate supply of water
to their fields.

Among the problems faced by the TUAs, 32 per cent of the problems
arose out of the fund constraints. Nearly 40 per cent of the problems are
due to water availability. About 18 per cent of the problems are due to
maintenance and repair of PINS and only 10 per cent of the problems arose
due to poor participation of TUAs’ members.

Nearly 70 per cent of the users reparted that there is less water
logging problem prior to formation intc TUA. Almost all water users agreed
that there was no salinity in water, dug well pollution, ground water pollution
and crop yields. 50 per cent of the users reported that there were no labour
problems and no problems in crop yields.

All the water users reported that there are no constraints of water
logging, salinity, inter and intra village conflicts and crop yields after
formation into TUAs. All the water users of TUAs received better results

after foarmaticon into TUAs than pre-TUA period.
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Chapter - VII

Summary and Conclusions

7.1. Backdrop

Water is universally accepted as a symbol of life as it is the most
crucial for maintaining an environment and ecosystem conducive to
sustaining all forms of life. The demands for drinking, domestic activities,
livestock, agriculture, industries, power generation and other uses are all
increasing to meet the requirements of increasing population and also to
cater for the enhanced per capita reguirement due to rise in living
standard. Water scarcity for agriculture has been growing year after year due
ta various reasons, for which the government has been very keen to increase
the water use efficiency with its new slogan ‘more crops per drop’. Thus, the
government has envisaged to pramote MIS and increase the area under these
water saving technologies. The Pressurised Irrigation Network System (PINS)
is one such new innavative concept that acts as interface between water
source and MIS in farm plots and increases the area under irrigation through
adoption of MIS. It comprises of pipe network with controls, pumping
installations, power supply, filtration, intake well/diggy. It is a common and
shared infrastructure (by group of farmers) facilitating individual beneficiary
install and operate MIS.

The present study intended to assess the effectiveness of institutional
arrangements for management of PINS projects and the bottlenecks for their
smooth functicning in India. Since Cujarat, Rajasthan, Maharashtra and
Telengena are the leading states of the India promoting the PINS and MIS,
the present study has undertaken in these four states. The WUAs in the study
areas of the selected states were interviewed to capture the dynamics of
community based irrigation management. Under different command areas,
the study analysed system performance of PINS Prgject with MIS such as drip

and sprinklers in terms of their functioning, costs and benefits, adoptability.
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In this chapter, the major findings from the selected four states have

been summarised and state specific policy implications have been
highlighted.

7.2 Data and Method

The major objectives of the study were:

i} To undertake a broad situation analysis of various PINS programs
implemented in select states of India;

i} To assess the extent of adoption and perfarmance of PINS in different
scenarios in the country;

iiiY To analyse the institutional arrangements for management, aperation
and maintenance of PINS in the country;

iv) To identify the major constraints in adoption, management, operation
and maintenance of PINS in the country;

v] To recommend suitable palicy measures to enhance the effectiveness

and techno-economic performance of PINS in the country.

The study covers faur major states {Rajasthan, Gujarat, Maharashtra and
Telengana) of the country promoting PINS with MIS in their states. The data
were collected from sample households and PINS-WUAs as per the
distribution stated in Table 7.1.

Table 7.1: PINS Sample Size Distributicn in Selected States

States No. of Beneficiary No. of Non- No. of PINS-WUAs
Households Beneficiary
Households
Gujarat 200 100 27
Rajasthan 200 100 26
Maharashtra 250 105 75
Telengana 200 100 32
Grand Total 850 4Q5 160

In Gujarat and Telengana, all the selected PINS were tube well PINS
where as in Rajasthan, all the selected PINS were canal PINS. In Maharashtra,
three types of PINS were selected: government PINS (100% government
funded), cooperatives PINS (partially funded by government and managed by

154



group of farmers) and private PINS (owned and managed by individual
farmers). In both Maharashtra, both ground water and surface water was
used as irrigation sources.

Four kinds of survey schedules were administered on the major
stakeholders such as (i) Implementing Agencies/ Promoting Companies, (ii)
PINS Water User Association (WUAs), (iii) Beneficiary Househclds and {iv)
Non-Beneficiary Households. In addition to survey method, the Focused
Group Discussion and Key Informant Interviews were conducted to capture
institutional dynamics in operation and maintenance in various command
areas of the country. PINS aperators, WUA management committee members
and farmers were interviewed for understanding the effectiveness of
institutional arrangements for operation and management aof irrigation
systems and distribution of irrigation water and the difficulties they face.

Simple statistical tools, case studies and probit models were used for

data analysis and interpretation of results.

7.3 Summary of Findings

7.3.1 Overview of PINS Proagramme in India

The land area under irrigation in India has expanded from 22.6 million
hectares in 1950 tc about 91.53 million hectares in 2011-12, with 52 per
cent area being irrigated by surface irrigation through canal network.
Unfartunately, the overall efficiency of canal irrigation system is very low
which leads to poor utilization of irrigation potential, created at huge cast.
On the other hand, the demand far increasing irrigation coverage has been
growing. Far enhancing the irrigation efficiency, the MIS is being promoted
through many programmes. The cancept of Pressurized Irrigation Network
System (PINS) is one such programme which was developed at Design Office
of Sardar Sarovar Narmada Nigam Limited (S5NNL) as a necessity step to
intreduce MIS in the command area of Sardar Sarovar Narmada Praject (SSP).
Later on, the concept was used in varicus other states. Since it is a new
concept got popularised in last ten years, the literature and statistics on the
same is mostly unavailable. Therefare, only aforesaid four front runner

states were included in the study for the detailed study.
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Gujarat: Government of Gujarat has put in lots of efforts to replace
conventional irrigation by micro irrigation so as to improve water use
efficiency and to increase area under irrigation in the state. The pilot project
on Pressurized Irrigation Network System (PINS) is one such effort started in
2007-08 in the command area of SSP. Accordingly, about 25 pilot projects
were initiated in the state covering 1029 farmers with 1481.6 ha of CCA and
estimated budget of Rs 1306.3 lakh. The average spending incurred per PINS
was Rs 35.4 lakhs against the estimated Rs 52.3 lakhs. The estimated per
hectare expenditure on PINS at Chak level was Rs 20340. Because of PINS,
the per hectare water savings was estimated to be to the tune of Rs 15000
for Bhal and Bara areas (mainly saline areas) and Rs 19560 for other zanes,
respectively. The praject work was carried out by Jain Irrigaticn Ltd (56%),
Parikhit Industries (22.0%), EPC Industries {8.0%) etc.

Though the Government of Gujarat followed a proactive approach to
increase the adoption of PINS by the water users, the existing practices of
farmers such as relying more an conventional flow method for irrigation did
not change much due tc varicus reasons. The farmers did not want to
change the cropping pattern which was highly water intensive. They did not
want to spend anything on installation of MIS since canal water was available
to them plentily almost free of cost. There are no much strict rules and
regulations enforced to check the illegal use of canal water and water theft.

Looking at the unsatisfactory experience of Canal PINS in the state, an
attempt was made by the Irrigation Department in devising a suitable
solution to address various issues. The main features included promotion of
Under Ground Pipe Line System {(UGPL) Network for micro canals such as
Minors, which has been discussed in next section. The combination of UGPLs
and PINS replacing Minors, Sub-Minors and field channels {FCs) has also
been put in some places in the state.

However, the tube well PINS have been operating in the state since a
long ego as a viable method of irrigation in the state. The Government of
Gujarat introduced the policy of pressurized irrigation system in the
command area of public tube wells under Gujarat Water Resources
Development Corporation (GWRDC). As per the Government norms, Micro

Irrigation System (MIS) provided in the command area of 309 tube wells
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covering 1452 Ha in five districts of the state i.e. Banaskantha, Mehsana,
Patan, Gandhinagar and Sabarkantha. The State Government had decided in
March 2013 tc provide MIS in Government tube wells at 100% Government
cost in total nine districts. Accordingly the State Covernment provided MIS
system in 162 tube wells in 2013-14 covering 1531 Ha and 1037 farmers.
The MIS warks covering 2984 ha of 3780 farmers were in progress in 208
tube wells which was likely to be completed in 2014-15. Till January 2016, a
total of 674 tube wells have been covered by GWRDC out of which 54.0 per
cent was through government subsidy and remaining 44 per cent were given

partial assistance.

Rajasthan: The Government of Rajasthan has put in lots of efforts to replace
conventional irrigation by micro irrigation so as to improve water use
efficiency and to increase area under irrigation in the state. The Pressurised
Irrigation Network System (PINS} Programme in Rajasthan is mainly
concentrated in two major irrigation projects, i.e., Indira Gandhi Neher
Project in Bikaner district and Narmada Irrigation Project in Jalore and Barmer
districts. Thus, the main feeder source for PINS programme was canal. No
cther kinds of PINS such as tube well PINS or private PINS were not available
in the selected areas of Rajasthan.

Under IGNP, the PINS project was started on pilot basis in Bikaner
district from 2012-13 and initially only 33000 hectare area was covered.
Recently, the Centre has approved around Rs 1,659 crore for PINS projects in
the state (TOl, 2016). With these new irrigation projects, around 347.66 lakh
hectares of area can be irrigated with sprinkler system in Bikaner, Churu,
Hanumangarh, etc. Under these projects under Indira Gandhi Nahar Project
(stage-ll}, sprinkler irrigation systems are proposed for optimum utilisation
of available water. Total culturable command area (CCA) of these projects is
3, 47,566 hectares, out of which sprinkler irrigation system has already been
established in 27,449 hectares under the pilct project.

The PINS projects under ICNP are being operated in bigger area arocund
200 to 600 ha in one diggy, whereas the size of PINS project in Narmada
Project at Jalore and Barmer are of smaller size of with 90 to 100 hectares.

Under Narmada canal, about 2, 35000 hectares area has been irrigated in
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Sanchore and Chittalwana (Jalore), Gudha malani and Dharimanna (Barmer)
districts. All areas of Jalore and Barmer districts have been benefitted
through Narmda Canall where all irrigated areas are with PINS only. There is
no flood irrigation allowed in the region which is main reason for successful
working of PINS project in these regions. Another reason for success of PINS
project in Sanchore area is that the groundwater level is very high and
groundwater is salty. Thus, the farmers failed through tubewell irrigation in
their field. As the only option, the farmers adapted canal PINS and succeeded

in making agricultural prosperity.

Maharashtra: In Maharashtra state the types of PINS projects are of three
types - government PINS (100% government funded), cooperatives PINS
{partially funded by government and managed by group of farmers) and
private PINS (owned by individual farmers). There are government PINS (govt
PINS) and cooperative PINS (cocp PINS} in Buldhana, Kolhapur, Sangli and
Yavtmal districts, while private PINS (pvt PINS) are spread across many
districts, with high penetration in districts like Nashik and Ahmednagar. In
the state, the sources of water for PINS are river, tube well, dug well, and
storages by weirs, dams etc.

There are large no. of lift irrigation schemes in co-operative sector, in
southern part of western Maharashtra (1,01,205% ha) in Krishna basin (i.e. on
Krishna river and its tributaries). These lifts can be considered as PINS with
flood irrigation. However, cver the years, the lands under them are becoming
saline/water lagged. For this reason, as well to save labour, fertilizers and
water, initiatives have been taken through some schemes for converting the
flow distribution systems into MIS. We obtained a list of 15 such schemes
{from the micro irrigation manufacturing companies), and included some of
them in aur survey.

There are other 11 irrigation projects, under which flow/canal
irrigation systems are not economical, as these projects have command
mainly located in hilly region. The total area under these 11 projects is
54,100 ha. With the area under lifts on Krishna etc., the total ICA works out
to (54,100+ 101,205=) 1, 55,305 ha. We feel that, if the financial assistance
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is made available to these lifts, they would get converted from PINS+Flow
into PINS+MIS rapidly, as the trend is already set by 15 schemes converted.

Besides, regular flow/canal irrigation projects, CoM has also taken up
around 2@ Lift Irrigation projects for 5.89 lakh ha, these are at various stages
of development/completion. The CCA of individual projects ranges from
1,873 ha for AndhaliLift (Dist:Satara) te 2.240 lakhs ha for Krishna-Kayna Lift
{(Southern Western Maharashtra}. Though the distribution of water is under
gravity/flow under regular irrigation projects; in some projects, the lift
irrigation is alsc adopted for water distribution, e.g. on two irrigation projects
{i.e. along with the water distribution by gravity flow), they are [i]Dahini [ift
scheme on Bembala Project in Yavatmal District - 6,968 ha, [ii]Tajnapur Lift
under Nathsagar{Godavari) Project in Aurangabad District: 5,960 ha, Dahini
Lift is functioning partially.

Only two companies have responded to provide this information, they
are (i} Jain Irrigation Systems Ltd, Jalgaon and {ii) Netafim Irrigation India Pvt.
Ltd, Pune. About 12 co-operative PINS-MIS (drip based) are located in
southern western Maharashtra, and while a sprinkler based unit is located in
Vidarbha, have been implemented by these two agencies. Qne more drip
based unit is partially completed in Govt secter and it is alsc located in
Vidarbha.

Telengana: It is newly constituted state where there are no government PINS
projects with MIS available in the state, alternatively the projects with MIS
scheme are installed connected to the irrigation source of tube-wells/bore-
wells in the state. From 2014 onwards, the Micrc Irrigation Project (MIP)
scheme was subsumed into National Mission for Sustainable Agriculture
(NMSA) as one of the component as On-Farm Water Management (QFWM).
Cut of 17.12 lakh hectares of net irrigated area irrigated with ground water,
only 5.73 lakh hectares are covered under micro-irrigation, leaving a balance
potential of 11.39 lakh hectares for micro-irrigation under PINS. In all the
districts the MIP projects through MIS scheme connecting to tube-well
irrigation are implemented. About 5,50,212 numbers of micro-irrigation
systems were installed with a coverage of area of 5,50,212 hectares the total

number of beneficiaries being 2,96,436.
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The drip system of MIS is provided for cotton crop with a total initial
fixed cost of Rs. 1, 06,120 of which Rs 10, 612 is given as subsidy for BCs
small/marginal farmers and for others the subsidy is given to a maximum of
Rs. 21,224. Moreover, the sprinkler irrigation system of MIS is provided for
groundnut crop with a total fixed cost of Rs. 17,880 of which Rs. 4,470 is
given as subsidy for SC/ST, BCs small/marginal and for others. M| project in

Telangana is mainly based on well and tube-well irrigated areas.

7.3.2 Performance of PINS Programmes in Gujarat:

The tubewell PINS was popular in several districts in Gujarat whereas
the canal PINS was not well adopted by the farmers. The majority of farmers
{68.7%) had less than 1 ha area under tubewell PINS. About 95.3 per cent of
sample beneficiary farmers adopted drip whereas the 10 per cent of them
adopted sprinkler in the state. The total cost of drip and sprinkler systems
was Rs42850 and Rs30133 per household {(hh) in the study areas. The major
mativating factors for the beneficiary farmers for adoption of PINS-MIS were
to get assured amount of water for irrigation (79.3%}, better and stable crop
yield and farm income (78.0%), saving more water and to cover more area
under irrigation (67.3%), facilitating judicious or efficient distribution of
water among the water users {54.7%) and avoiding unnecessary conflicts with
ather farmers (28.7%).

The water saving due to judicious use of water (94.0%), increase in
agricultural income (86.7%), getting water in right time (88.0%), proper
distribution of water among farmers (62.7%}, getting more information on
how to use water judiciously (56.7%), electricity saving (54.0%) and improved
maintenance of the system {26.7%) were the major benefits accrued by the
beneficiary water users /farmers.

The praportion of area under more remunerative Rabi craps was also
found to be higher {28.7% of GCA) in case of beneficiary farmers as
compared to non-beneficiary farmers. It was observed that, except few
craps like groundnut, mung and cumin, beneficiary farmers had enjoyed
better crop yields as compared to non-beneficiary farmers. The percentage
change in yield under drip over flood and change in yield under sprinkler

over flocd has been spectacular with respect to some crops like castor
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{(117.6% and 102.1%, respectively) and cotton {83.1%). Among Rabi crops,
major benefits were observed in the case of wheat (by 83.3% and 108.4%,
respectively), fennel (55.1%), rapeseed-mustard (59.9%), and tobaccc (by
84.6%).

Some aof the factors those helped in generating some benefits were
better water management by WUA members {58.0%), better educatiocn and
awareness of the farmer (43.3%), more area under PINS-MIS (34.0%} and
more area during Rabi (37.3%) were the major ones. The results of Probit
model indicated that, mare area under PINS-MIS, uninterrupted power
regular supply, mare depth of tubewell, sufficiency of water in PINS and
group membership helped in realising the benefits like increase in yield and
income, water saving and energy saving by the beneficiary farmers.

Among the major activities undertaken by different types of PINS
TUAs, operation and maintenance of PINS project, deciding the timing of
water release, judicious water distribution, collection of water rates,
collection of per capita operation and maintenance cost were the major
activities of Govt. TUAs.

The main source of income for these TUAs were annual maintenance
fees collected whereas the major heads of expenditures were the
expenditure on electricity bill, repairing expenses, salary expenses. Besides,
in case of PINS, the charges to Irrigation Department and some
miscellaneous expenses were incurred by the WUA/TUAs.

The major benefits provided by the WUAs to its members were arrival
of water in time, proper distribution of water among farmers, more
information on how to use water judiciously, saving of water, electricity and
labour cost, improved maintenance of the system and less conflicts around
water.

WUAs/TUAs also faced some constraints in management of their
associations. Among these constraints, the funds constraints, unavailability
of required guantity of water, unavailability of proper maintenance and

repairing services and electricity problems are the major cnes.

16l



7.3.3 Performance of PINS Programme in Rajasthan:

Since the sprinkler system is very useful on sandy topography in
Rajasthan, the same has been very popular in the state. The average area
covered by the farmers under sprinkler and drip was 3.63 ha and 0.02 ha per
households having access to those systems. The total cost of sprinkler and
drip systems was Rs 265000 and Rs 60820 per household in the study areas.
It was found the average subsidy amcunt received by the farmers was only
15 per cent on sprinkler and 70 per cent an drip. Jain Irrigation was the main
agency in Rajasthan who had supplied MIS to the farmers under various
subsidy norms.

The major motivating factor for the beneficiary farmers for adoption of
PINS-MIS were to get assured amount of water for irrigation. Other factors
like better and stable crop yield and farm income, saving more water and to
cover more area under irrigation, facilitating judicious or efficient
distribution of water among the water users and avoiding unnecessary
conflicts with other farmers were considered as impaortant factor {though not

most important factors) by the farmers.

impacts of Adoption of PINS-MIS on Water Saving, frrigated Area and
Crop Yield and Farmers’ income

Among different benefits accrued by the beneficiary farmers by
participating in WUA, the increase in area under irrigation {100%), increase in
agricultural income (99.0%), water saving due to judicious use of water
(97.5%), getting water in right time (88.0%), timely information on release of
water from canal (82.5%), proper distribution of water among farmers
(68.0%), getting more information on how to use water judiciously (56.7%)
and electricity saving due to use of shared pump sets attached with PINS
(58.0%) were the major ones. The extent of water saving, electricity saving,
increase in irrigated area and increase in farmers income due to adoption of
PINS-MIS was 39.2 per cent, 39.4 per cent, 58.5 per cent and 44.7 per cent,
respectively.

About 55.5 per cent farmers complained about not getting sufficient
water throughout the year. Inadequate water availability in canal due to less

rainfall and land located in tail region were found to be some of the major
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reasons for inadequate water availability. Among water users, about 72.5 per
cent were used to pay the operation and maintenance cost of PINS project
and water rates regularly, out of which the majority (43.5%) pay these fees
annually to the office bearers of WUA.

As far as area and yield impacts are concerned, it was found that the
average yields as well as area under majority of crops are higher in case of
beneficiary compared to nan-beneficiary households. Qverall, 12.3 per cent
more area was cultivated by the beneficiary househclds. Amcng Rabi crops,
the beneficiary farmers had enjoyed better crop vyields as compared to non-
beneficiary farmers in case of crops like gram, isabgul and cumin. Among
summer crops, the beneficiary farmers got better crop yields as compared to
non-beneficiary farmers in case of crops like bajra and fodder crops.

The major prablems faced by the farmers were insufficient electricity
for operation of PINS (60%), inadequate water availability {(37.5%), difficulty in
getting subsidy for MIS system {26%) and the problems related to operation
and maintenance of the PINS-MIS system. The farmers suggested that the
subsidy may be provided to set up solar unit with PINS so that water can be
provided to farmers when electricity is not available for irrigation. Farmers
also emphasized that they should be given more subsidy an MIS, especially
sprinkler systems since they purchase pipe and nozzle from local market
with fairly high price.

As regards performance of WUAs is concerned, all the PINS systems
were constructed on minor or sub-minar of Indira Gandhi Canal in Bikaner or
Narmada Canal project in Jalore and Barmer. The average area covered under
each PINS WUA was 246.8 ha per PINS and the average number of
beneficiaries covered was 84. The size of PINS was much larger in Bikaner,
followed by Barmer and Jalore. The entire cost an PINS equipments and
installations was barne by the state Covt. The beneficiary farmers only had
to pay the operation and maintenance cost.

The major component of aperation and maintenance cost on PINS was
electricity charges and repairing/maintenance of canal PINS, accounting for
about 46.24 per cent and 35.8 per cent of total operation and maintenance
cost, respectively. The number of members of WUA was 84, out of which 39
members (46%) did not join the WUA. Those whao did not join the WUA
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expressed various reasons for not joining the WUA. About 28.2 per cent of
them expressed that they are not able to put pipelines due to not getting
loan, since they don't have land. About 33.3 per cent of them expressed that
they stay in cther chaks and they don't want to cultivate their land due to
long distance (average 70-75 km).

Among the major activities of WUA, operation & maintenance af PINS
Project, deciding the timing of water release, judicious water distribution,
collection of water rates, collection of per capita operation, maintenance cost
and dispute settlements were the major activities of WUAs. The main sources
of income for these WUAs were annual maintenance fees and annual
electricity fees collected whereas the major heads of expenditures were the
expenditure on electricity bill, repairing expenses, salary expenses.

The major benefits provided by the WUAs to its members were arrival
of water in time, proper distribution of water among farmers, more
information on how to use water judiciously, saving of water, electricity and
labour cost, improved maintenance of the system and less conflicts arcund
water. The crop yield has improved significantly during post-WUA situaticn
with about 81 per cent WUAs reporting higher yield compared with pre-WUA
situation. The average irrigated area has increased from 36.9 ha per WUA
during pre-WUA situation to 228.2 ha during post-WUA situation, by more
than Q6 times, while the returns from agricultural production has increased
by more 04 times during post WUA situaticn compared with pre-WUA
situation.

As far as the sufficiency of irrigation water is concerned, only 23 per
cent of WUAs agreed that they are getting sufficient water throughout the
year after formation of WUA. Normally they get the canal water for about 5
months during Rabi while, during Kharif, they depend on rainfall. Some of

them could be able to provide life saving irrigation during Kharif as well.

7.3.4 Performance of PINS Programmes in Maharashtra:

The saurce of irrigation for all govt PINS was tanks/storages, for coop
PINS sources were river and storages/tanks and for pvt PINS the sources
were well and river in Maharashtra. Since, the gavt PINS projects were around

100% funded by the government, there was no cost for the farmers.
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Regarding the coop PINS farmers, average expenditure was Rs. 47,200 on
PINS project, and there was no considerable variation on the expenditure on
PINS across the landholding class of farmers. About the pvt PINS farmer, the
expenditure on PINS project was Rs. 87,325 and there was not much
variation across the farmers’ landholding class. These findings suggest that
being a part of cooperative system could save PINS project cost by arcund
50%.

The reasons to adopt PINS were to get assured water, better yield and
increase in area under irrigation. The pvt PINS adopter farmers were
interested in perscnal benefits in comparison with the govt and coop PINS
adopter. The main benefits of coop and govt PINS were an increase in area
under irrigation by around 60%, farm income and water saving by more than
35%, and 35% saving in electricity.

The majority (80-96%) of the members of the coop PINS WUA were aware
about the functioning, while the awareness among the govt PINS was
comparatively not good. The entire coop PINS WUA members paid Q&M cost
regularly.

Most important reasons for inadeguate supply of water were the
inadequate water availability in the water source for PINS and poor rainfall,
moreaver, for govt PINS inefficient functioning of the PINS system was alsc
an additional reason.

The total cost of the drip under govt PINS was around 20,000 Rs, which
was very low, the reason was that in this case the manufacturers of the drip
system provided the system at very low rates i.e. 20,000 Rs/acre{because of
huge subsidy}. Under the coop PINS the average cost of the drip irrigation
systemn was around 50,000 Rs/facre and for sprinkler it was 8863 Rs/acre.
The average cost of drip irrigation system under pvt PINS was 48,306
Rsfacre. Far drip irrigation system farmers under coop PINS received 19%
subsidy, while under pvt PINS received 25% subsidy. For sprinkler the subsidy
received was 54% of the total cost of the system.

The findings suggest that PINS helps to increases the area under
cultivation during the summer season or under the perennial crops. It is also
reported that the most preferred method of irrigation under PINS was drip

irrigation over sprinkler and flood. Far maost of the crops the production was
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reported higher under the PINS farm than for the non PINS farm, this
indicates that the PINS improves the productivity of most of the crops. The
MIS increased yield for soybean, tur, cotton, groundnut, jowar, onion and
sugarcane crops, while yield was decreased for udid, mung and wheat under
MIS. For majority of crops the yield under MIS was higher than the flood
method, while there was not much difference between sprinkler and drip
methods. Regarding the water saving under MIS, in principal there is water
saving under MIS than flood.

Apart from water saving the major benefits of PINS with MIS were,
saving of land by avoiding field channels, reduction in frequency and
maintenance cost of irrigation system, weeding cost, water logging and labor
cost.

There is a lack of awareness about SO standards, training and testing
facility for PINS and MIS. Therefore, there is a scope for providing these
facilities for farmers at the block level. The main problems faced by the
farmers were planning and installation of PINS with MIS, delay in receiving
subsidy for MIS, power to run PINS and MIS, quality of components and
damage of MIS in field from rodents.

As regards the perfcrmance of PINS-WUAs is concerned, these
PINS+MIS are maostly lift scheme on rivers ar storages created by tapping the
water within the banks of the rivers. Average life span for PINS is reported
as 24 years, which appears for the pumps and rising/pumping mains. The
income per acre works out Rs. £,550/- and expenses are Rs. 6,490/-. Thus,
the WUAs meet all their expenses, but not keeping any amount aside for
sinking funds, etc. There are no cases of defaulters in water charges
payments. WUAs lock forward to get some financial assistance from Govt.
particularly, as they normally don’t get any assistance for conversion.

There are around 100 farmers located within the command of these
schemes but have their other arrangements, so they did not joined the
society. In other words, they would have became member of the WUA, in
absence of aother arrangements.

The benefits of good lift co-operatives are numerous. WUA bearers
give highest marks to (i) water on time & proper water distribution within

member farmers and over the time span, {ii)timely communication with the
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farmers, (iiijenhanced financial condition/position of WUA. Farmers have
reported only 3 maonths during which the less water is available. But we feel
that such condition will occur in draught conditions. If federation is formed
for all WUAs, it can look into such problems, and pursue the matters with

Govt.

7.3.5 Performance of PINS Programmes in Telengana:

On an average the area under PINS -MIS was 1.11 hectares per hh. All
the 200 sample farmers were having drip system and only for five farmers
had sprinkler system. On the whole, amount spent on MIS was Rs. 8,443 per
hh.

There are three main reasons behind the adoption of PINS (MIS)
programme. They are: {i} to get assured amount of water far irrigation; {ii} to
get better and stable crop yield and farm income and (iii) to save mare water
and to cover more area under irrigation. On an average, 40 farmers
participated in a TUA. The percentage change in producticn realised by the
beneficiaries over non-beneficiaries ranged from 30 per cent in case of
paddy to 100 per cent in case of Redgram. All the crops under drip irrigation
have achieved mare per hectare producticn than the yield achieved under the
cther sources of irrigation.

The ocutput from probit model reveals that among the explanatary
variables the marginal effect of operated area is positively associated with
increase in agricultural yield, income, water and energy saving but negatively
associated with fertilizer and pesticide use. The positive assaociation implies
that due to the marginal effect of operated area, the yield, income, water and
energies are saved to a significant level. On the other hand, the negative
association signifies that the fertilizers and pesticides are being used mare
than the required doses.

Majority of the beneficiaries expressed the problem of power supply to
MIS and a few farmers reported the problem of operation and maintenance.
Majority of the farmers suggested that the MIS subsidy should be extended
from 1 hectare limit to 3 hectares limit and reduction in input price alsoc.

Almaost all farmers suggested the need of regular power supply.
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The average life span of PINS was about 7-8 years. On an average, the
total annual gperation and maintenance cost of PINS per TUA accounts for
Rs. 8,000 of which 87.50 per cent towards repairing and maintenance of
tube-wells and 12.50 per cent towards electrical charges. The inflow of
income is due to collection of annual maintenance fees, while the cutflow of
inccme is through expenditure on electricity bill and repairing expenses.

Due toc formation of TUAs the farmers could realise three major
benefits viz., (i) timely release of water to their fields and Judicious use of
water, (il) improved maintenance of the system and (iii}) more information on
crops and technologies and thereby improved quality of ground water due to
less extraction compared to pre-TUA periods.

About 66.67 per cent of TUA members reported to have received
sufficient water throughout the year. Nearly 33.33 per cent of water users
reported that the PINS system is not functioning properly and alsc due to
improper management of PINS system, they received inadequate water to

their farm plots.

7.4 Policy Implications of the Study

The major palicy implications emerged from four state specific studies on

working of PINS have been presented separately as fallows.

7.4.1 Policy Implications: Gujarat

The water rescurces for irrigating more area have heen a challenge for
the country. It is desirable to utilize the available water resources maore
judiciously, so that the ‘more crops per drop' slogan of the Covt can be
realized and farmers income can be doubled within the stipulated time
period. Thus, PINS infrastructure with MIS is inevitable for the farmers since
it saves the water and the collected water can be used for further increase in
area under irrigation. The present study has examined some aspects of
working of PINS at different levels. During the survey, the sample farmers
have also given some useful feedbacks which have been discussed earlier.
Besides, some additional suggestions on different types of PINS those are

drawn fram the study are presented below.
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Suggestions on Canal PINS

e Though the State Government has followed an innovative approach by
developing and implementing the concept of PINS, the existing practices
of farmers such as relying more on conventional flow method for
irrigation did not change much due to some specific reasons. The
farmers did not want to change the cropping pattern which was highly
water intensive. Thus, it is necessary to discourage more water
consuming cropping pattern, by encouraging suitable cropping pattern

through some incentive structure.

e It was found that the farmers did not want to spend any amcunt on MIS
since canal water was available to them almost free of cost. Thus, it is
suggested to revise the water rates which are very less and strict rules
and regulations should be enforced to check the illegal use of canal

water and water theft.

e Farmers having land at favourable locaticns (canal vicinity} do not find it
to be a lucrative proposition. One of the major factors that contributed tc
less adoption of canal PINS in the state was that, PINS Projects were
located very close to minars or sub minors, from where farmers are able
to get water in alternative ways. Thus, it is suggested to re-lunch this
canal PINS programme with required amendments by locating these
projects at far off places where farmers are struggling to get irrigation
water. Though it involves little more investments in term of infrastructure
expenditure, the adaptation and long-term sustainability would be surely
achieved just like the success of PINS prcjects in Sanchore region in

Rajasthan.

e The areas where PINS+MIS is techno-economically not feasible,
normal/conventional flow irrigation as per present SSNNL policy may be

allowed to continue.
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Majority of sample farmers were marginal with small land holdings who
faced difficulties in getting bank loans due to incomplete land
documents and other outstanding debts. The measures may be taken to

provide affordable credit facilities te small and marginal farmers.

Suggestions on Tube well PINS:

The study finds that maintenance and electricity cost far beneficiaries of
tube well PINS is a major part of their expenses which is reasanably high,

thus the subsidy may be given on electricity provided ta farm plots.

Drip system is damaged at some cases due to animal attack (pig, rat,
squirrel, rabbit, blue bulls) and sometimes due to poor awareness of
agricultural workers. Thus better quality systems should be provided.

The fencing subsidy may be provided to encourage fencing by farmers.

Services provided by some companies were unsatisfactory; frequency of
their visits was insufficient. Thus there is a need to take measures to
regulate the agencies supplying MIS to the farmers and adhering to
standard norms on maintaining quality and providing proper and regular
services for the repairing of the PINS-MIS within reasonable time limits.
There is also a need to have more testing facilities for quality checking of

equipments.

Farmers are unaware, uneducated about use of PINS and MIS. So the
required extension advisory services should be provided to the farmers,
especially on maintenance and applicability of PINS-MIS for different
craps. The training and awareness programmes should be regularly
conducted to impart training to farmers on need, importance and use of

MIS with PINS and also to promote fertigation and chemigation.
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Suggestions on UGFPL with PINS:

e Since underground pipeline system (UCPL) pipeline infrastructure is used
as PINS as well as for conventional irrigation, the new scheme has been
well adopted by some farmers in Gujarat. However, there are some issues
in implementation of UGPL in Sub-Minors. Farmers were not willing to
pay 10 per cent, their contribution, which was later on reduced to 2.5 per
cent. Farmers are continuously growing some crops and hence nct
willing to allow laying of UGPL. There is a need of strict adherence of
Government guidelines so as to complete the implementation work in a
time bound manner. Provisions should be made to pay required

compensation for crop loss for laying of UGPL.

e Due to poor maintenance of field channels, the nearby lands are affected
by water logging. Thus, it is suggested to arrange regular repairing and

maintenance of minars and field channels, which are used by UGPL.

e Due to poor management culture in WUAs, the maintenance and
distribution of water was badly affected in some cases. In so many cases,
WUAs were not formed that affected to regulate the proper supply of
water among water users. Thus, there is need to strengthen existing
WUAs and to form WUAs in a time bound manner, where they are not

available.

e The combination of UGPLs and PINS replacing Minors, Sub-Minors and
FCs need to be systematically promoted to help saving land as well as
water. The UGPL system with PINS should gradually focus on mare
adoption of MIS with appropriate financial incentives for effective
management of irrigation water while taking care of farmers’ preferences
for different cropping pattern. The services of NGOs and model WUAs
may be taken as motivators for more adoption of water saving

technologies under UGPL with PINS.
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7.4.2 Policy Implications: Rajasthan

The ever-increasing difference between water availability and
consumption is causing severe shortage of water in many fields. This is a
growing concern all over the world but India is most vulnerable because of
the growing demand and in-disciplined lifestyle. The water resources for
irrigating more area have been a challenge for the country. It is desirable to
utilize the available water resources mare judicicusly, so that the ‘more
craps per drop’ slogan of the Govt can be realized and farmers’ income can
be doubled within the stipulated time period. Thus, PINS infrastructure with
MIS is inevitable for the farmers since it saves the water and the collected
water can be utilised for further increase in irrigation and farmers' income.

The study finds that PINS with MIS has been highly successful in
Narmada Project in Sanchore and Indira Gandhi Nahar Project (ICNP) in
Bikaner district. The impact of these PINS projects on water saving, irrigated
area expansion, crop yield and farmers’ income has been praiseworthy. On
the same time, it is necessary to strengthen these projects further by
considering the inputs provided by the different stakeholders so as to
enhance the irrigation benefits. Some of the observaticns were made during

the study which are summarised below.

e The average size of WUA in Rajasthan is usually high, sometimes
covered about 900 ha under cne PINS praject with more than 200
beneficiary farmers. Very large size of WUA becomes very difficult to
manage. Among these large number of water users, the equitable
distribution of water also becomes very difficult. As a result, the tail end
beneficiaries turned out to be non-beneficiaries in real sense, since they
don’t get irrigation water. Thus, it is suggested to install more number
of PINS and reduce the number of farmers per PINS-WUA, which would
help in proper distribution of water amang the farmers irrespective of

location of plots in the command area of PINS.

e It was recommended to provide 15 sprinkler points to each outlet
provided at farmer’s field. However, due to larger size of PINS command

area and large number of beneficiaries, the number of outlets has not
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been provided in propartion to size of plots. A large size of plot with
less number of ocutlets fails to discharge required amount of water to
the crops in the entire plot. Moreover, sometimes, more number of
sprinkler points were found in a smaller plot, while less number of
sprinkler points in large plot size affected the irrigation provision. Thus,
it is suggested to provide mare gutlet points in larger size plots, so that

required number of sprinklers can be used.

Moreover, same time is allotted to all plots irrespective of their location.
However, due to lower pressure at tail end region, the tail end farmers

did not get encugh water compared to head regicn farmers.

Due to scarcity of irrigation water, some of the non-beneficiary farmers
depend only on rain water. Thus they demand to expand the coverage
of PINS to their area. Thus, it is necessary to expand PINS coverage so

as to ensure proper water distribution among the farmers.

In some cases, due to close vicinity to canal, some farmers didn’t install
MIS in their farm plot, and they used to irrigate by flood method. Thus,
the measures need to be taken to check water theft. Mare stringent

policy should be implemented tc check the same.

In case of IGNP, it was observed that, on side of canal, PINS systems
have been promoted, while on the other side, farmers are irrigating
using flow method. It is necessary to discourage the flow irrigation and
encourage the MIS with suitable incentives, so that maore water scarce

areas can be irrigated in Rajasthan.

In same cases, the conditian of minor canal was not in proper state. It is
suggested to cement/renovate the minars/sub-minors regularly for
supplying water to PINS in better way which would expand their

irrigation efficiency.

It was observed that some promoting companies supplying the

irrigation infrastructures and servicing are not functioning genuinely. As
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a result, the farmers are facing repeated troubles. Due to low guality of
materials, frequent repair happens to be inevitable. Cn the other hand,
much more time is being consumed for repairing and high charge is
being imposed since the technician covers a long distance to reach the

farmer’'s village.

There is urgent need to provide more number of servicing centres, at
least one at taluka level. On the other hand, local people should be

trained to cater the need of the farmers.

Some instances were found, where there were a large number of
incomplete diggies {mainly in Gudha malani, Barmer district) since the
promoting agency left the scene in between without completing the
wark. Thus, it is suggested to examine the performance of these
promoting caompanies and treat them with appropriate incentives/

disincentives.

The farmers have expressed concern over less subsidy on sprinkler as it
is evident that only about 15 per cent subsidy has been realised by the
farmers. It is suggested to relook at the subsidy policy of the

government on MIS, particularly on sprinklers.

As suggested by some promoting companies, submersible pump sets
should be promoted, which can reduce the requirement of separate
pump house, reduce the maintenance requirement and are convenient

to use.

PINS programme in the command area of IGNP was started on pilot
basis in Bikaner district since 2012-13. This project area was not
covered fully in many areas due to some reasons, may be, the financial
constraints. As a result, some diggies could not be made functional
properly. Moreover, IGNP system is operating since last 20 years and
farmers were habituated and benefited through flood irrigation till then.

With the changed situation, farmers were worried about the technical
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problems related to PINS. Thus it is necessary to provide training and

counselling to the needy farmers.

During first two years of installation of PINS and formation WUA, the
WUA members and implementing agency/promoting companies work
together. During this period, all maintenance cost are borne by the
implementing agency/promoting companies. There is pravision to
provide proper training to WUAs to manage the PINS system. However,
the quality of such training programme needs improvement. The
promoting companies that work closely with the PINS system and the
water users should be allowed to take part in training provided to the

farmers.

The cost of electricity has been a major share of total cost of crop
cultivation. Farmers often reguested to provide more subsidy on
electricity or to provide solar pump sets to lift the water. At some
places, electricity infrastructures have been damaged since a long time,
for which more than 500 hectares of land failed tc be irrigated. In spite
of repeated requests of the farmers, the electricity facilities could not be
restored. Thus, it is suggested to take up the farmers’ concern in a time
bound manner. On the other hand, fully automated solar systems need
to be promated in arder to meet the farmers need. At some places, the
cutlets were kept open, when not in use. This resulted in choking of
outlet pipes during regular storms/ sand dunes in the state. Thus, it is

suggested to provide outlet covers to keep it closed while not in use.

7.4.3 Policy Implications: Maharashtra

It is realised that, if the financial assistance is made available to the
lifts Schemes, they would get converted from PINS+Flow into PINS +MIS
rapidly, as the trend is already set by 15 schemes in the state.

The distribution systems of lift projects will also be converted into
PINS+MIS, though not envisaged at the conceptual stages. There is an

advantage for lifts, that on the way from pumps to the delivery point,
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there can be sufficient head available to use MIS by directly hooking up

to the rising/pumping main.

There is a large scope for PINS+MINS for (i)Co-operative lifts, (ii}lifts
on Other Govt Projects with lift as distribution System, {iii}Sovt. Lift
irrigation projects themselves, (ivYindividual lifts including lifts on
Minor Irrigation Schemes, and in the long run of pipe distribution

systemns in place of flow irrigations.

The costs of the drip systems were higher under coop and pvt PINS
than the govt norms. Therefore it is suggested that the cost norms for
drip irrigation system may be revised so that the farmers can afford

the drip irrigation system.

Extension activities for increasing the awareness about efficient use of
water under the MIS, water requirement of the crops as per the crops

critical growth stages and season wise are recommended.

There is a lack of awareness about ISQ standards, training and testing
facility for PINS and MIS. Therefcre, there is a scope for providing

these facilities for farmers at the block level.

We observe that some sort of refreshers training etc. need to be
arranged at different levels for WUA office-bearers, member farmers
etc. Such training should beon co-operative, new technologies in
irrigation andagriculture-cultivation, processing, post harvesting
issues. There is also a need of a body such as federation, which can
put forth the issues faced by these WUAs.

We feel that for Maharashtra, being a leading state in MIS,
comprehensive testing facilities for MIS components need to be

developed in the state Agricultural Universities.
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7.4.4 Policy Implications: Telengana

e Though the PINS-MIS scheme is being implemented by private
agencies, the subsidy is being provided by Telangana State Micro-
Irrigation Project. Due to delay in release of funds from Central
Covernment the release of subsidy to farmers is accordingly delayed.
As a result the farmer could not receive the benefit in time and could
not proceed further. Thus, it is requested to release the funds by

Central Covernment in time.

e In recent years, the tanks in Telangana are being renovated through
the programme of Mission Kakativa. This renovation should be
extended to all other tanks which in turn will be useful to irrigate more
land in various parts of Telangana. Thus, the PINS-MIS programme be

initiated through tank irrigation also.

e The amount of subsidy for all inputs and also to the machinery should

be enhanced as the input prices has increase many fold.

e Awareness generation programme on PINS-MIS should be carried out
more frequently with larger scale and such programmes being carried
out by NGOs should be encouraged through incentives. Mare training
prcgrammes should be conducted and more frequently such training
programmes (i.e., once in a month in every mandal head-quarters)

should be carried out.

e Training programmes to farmers to create awareness about fertigation

and chemigation must be canducted.

e The implementing agencies and department officials (TS-MIP) should
ensure tharough checking of MIS systems before installations and

should provide timey services for any maintenance related problems.
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