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Preface

A workshop on "Watershed-Based Dryland Farming in Black and Red Soils of
Peninsular India"—erganized jointly by NABARD ICAR and | CRI SAT-was
hel d at |CRISAT Center, Patancheru, AP, India, on 3-4 October 1983. | t
was in response to a recommendation made by a National Wrkshop on
Dryland Farming held in New Delhi in April 1983.

Seventy-nine senior of ficialsfromthe departments of agriculture of
the Government of India and the states of Andhra Pradesh, Karnataka,
Madhya Pradesh, and Maharashtra? |CAR | CRISAT, NABARD and other |ead
hanks gathered for an exchange of views. Although the present workshop
was third in a series begun in 1981, this was the first meeting in which
banking and financial institutions participated on such a large
scal e—and at decision-making | evels. The deliberations resulted in a
set of accepted recomendations toward an action plan for the devel opment
of dryland agriculture.

The workshop focused on improved technologies developed by [ICRISAT
ana |CAR for managenent of Vertisols (deep black soils) and Alfisals (red
soils). It discussedfield-scale experiences gained in the planning,
design, and operation of watershed-based improved technologies in the
four states; evaluated their credit and technical-support aspects and
recommended a well-knit, area-specificblendof credit, infrastructure,
and extension support for the wder diffusion/transfer of available
technol ogi es.

This report summarizes the proceedings of the workshop. Part |
presents a resume of each session and contains the set of recommendations
agreed upon for further action. Part Il contains extended summries of
the nine main papers presented. Taken together, these reflect the status
of the technologies available, field-level experienceswiththem andthe
present thinking on credit.

This report is intended to carry a step further the expressed
urgencies of improving dryland agriculture in India on a watershed basis.
Ve hope i t will be of interest and use to the policy mikers i n the
central and state governments, bankers, and administrators dealing with
agricultural research and devel opnment.
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Summary of the Proceedings

Session I. Chairman: Dr. LD Swindale

Dr. LD Swindale, Director General, ICRISAT, welcomed all the
participants. Dr. Swindale saidthat inhostingthe conference, ICR SAT
wes carrying forward i ts mandate to help develop 1nproved farmng systems
that  will increase and stabilize ‘agricultural production in the
seasonal ly dry, rainfed Sem-Arid Tropics (SAT), through mre effective
use of the natural and human resources available in the region.

The te_chnology devel oped by ICRISAT for deep black soils had been
unaer test in Andhra Pradesh, Karnataka, Mdhya Pradesh, and Maharashtra.
| ts performance and progress would be reviewed during the workshop along
with that of a technology developed by ICAR for red and related soils.

~ Referring to the need to promote dryland farmng, DOr. Swindale
pointed out that the ﬁer caﬁlta income of the rural people indryland
areas was about one-fourth of the national average. Also, as the growth
rate of food production had slowed down and irrigation devel opment had
fallen behind tar?ets, a special effort wes  needed to  inprove
productivity of dryland crops.

Dr.  Swindale quoted from progress reports of work done in the four
states of Indiato showthat inproved technology benefits not merely the
individual farmer, but society as a whole, through higher incomes, "~ nore
enpl oyment, and reduced soil erosion and runoff. He also mentioned that
farmers V|3|t|n? |CRISAT had asked for effective programs of price
support for dryland crops.

- M. Sant Dass, Managing Director, NABARD, introducing the workshop,
said it would give the financing institutions an opportunity to
understand the new technologies so that they could respond to the
emerging credit needs, evenas it wouldenableagricultural scientists
and adm nistrators to understand precisely what requirements were to be
met before the financing agencies could stepin.

Wil e agencies for disbursingcredit areavailableal | over India,
conditions had to be created to ensure smoth flowof credit to the
sectors where it is most needed, especially in watershed devel opment and
dryland farmng, M. Sant Dass said.

M. Sant Dass asked for attentiontopricingsupport policies for
dryland crops, aswell astoinfrastructural conponents and arrangements
to cover the risks of farmers. An integrated approach to watershed
devel opment may well call for organizational innovations, he said.

M. Sant Dass al so pointed to heavy overdues fromfarmers on credit
already disbursed, and said this [imits the resources available for
recycli nF. He expressed the hope that the workshop would develop an
action plan so that each participant wouldleave with aclear idea of
what he had to doinrelationto others.
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M.  SP Mukerji, Secretary, DePartmant of  Agriculture and
Cooperation, Covernment of India, delivered the keynote address. The
salient points of his address are as follows.

"This triangle of 1CARand ICRI SAT at two ends, and NABARD at the
other, is going to be what | would call a green triangle to make our dry
areas green.  |CRISAT, | amtold, is doing good work on deep black soils;
ICAR 15 doing good work on red soils; and NABARD coul d make black soils
as well as red soils green with credit support. I hope this workshop
\€/|||h Frowde the occasion t o solemize this wedding between money and
echnol ogy.

| need not enphasize that dryland farmng has got great social and
economc implications for this country. Some 70%of the cropped area i s
rainfed. Olseeds and pulses—vital crops for the national econony
involving fore|%n exchange in import of edible oil —are grown mostly in
dryland areas. |f these dryland areas are helped to increaSe production
of oilseeds and pulses, i € will inprove the country's econony t 0 a great
extent. About 53 million tonnes of food grains—40% of" our total
production—are produced in dryland areas.

. An?/ hesitation to provide adequate credit support to dryland
agriculture is likely t oaffect not only our food-grain econony, but the
econony of the country ‘as a whole. It is for these pressing reasons that
dryland farmng has been selected as the first item of the Prime
Minister's 20-point national development program

~ Admittedly, dr?/land.farm'ng isas different from irrigated farmng
as is agriculture from |ndust[¥. The parameters, the norms, the risks in
dryland agriculture are very different from those in irrigated areas.
Qur entirte attitude t o dryland farmng will have t o be changed. Dryland
agriculture should get preferential treatment in terms of interest rate,
subsidy, and repayment period.

Al'though dryland areas cover 70% of the cropped area, they account
for only 15% of the total fertilizers consuned i nt he country. The
irrigated areas, which constitute about 30% of the cropped area, consume
85% of the fertilizers. This inpoverishment of nutrients for dryland
crops has to be corrected. (e vsa% is to bring water to the soil, but it
should be cost effective. W have observed that once water is conserved
and used efficiently it is easier to promote use of fertilizers in
drylands.  There are various inplements which have been de3|?ned; these
can put the fertilizer and the seed together at tw different depths to
conpl enent use  of subsoil moisture. Last year, a carrpal%;n for
propagating the use of seed-cumfertilizer drills in the counfry wes
conducted, and 67 000 such drills were distributed.

Wth regard to credit where overdues of loans are a problem  these
have to be  conbated with ruthless efforts, but to be over-apprehensive
about overdues is not goi n? to help dryland agriculture. W should start
with a sense of constructive aggressiveness: a preparedness to take
risks, and an anticipation of sonme failurealso. | n thedryland farm ng
sector pioneering efforts would have t o be made. M ministry has note
that the percentage of borrowing nmenbers in the “cooperative primary
agricultural credit societres is only 27% in Andhra Pradesh, 19% in
Karnataka, 35%i n Madhya Pradesh, and 25% i n Mharashtra. | n this
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situation our aim should be to reach the loans to the farmers, rather
than withhold them on the plea that overdues would mount. W also need
%0 pay greater attention to postdishursement nursing of credit givento
armers.

QD

| believe a crop insurance Program shoul d be taken up in the dryland
areas with proper subsidy from the Central and State Governments. ‘There
is acentrally sponsored” scheme of crop insurance, which should be
coordinated i n the dryland areas so that NABARD s funds or t he lead
bank's funds are properly protected if there is a cropfailure.

. What should be our strategy and action? The first point t o consider
is land and water mnagemenf for which watershed approach has been
al ready accepted. This will need a |ot of investment and for that
investment, NABARD and the banking institutions would have t o helpin a
bi g way. The second is the problem of inputs. | have identified 7
inputs, which are vital to agricultural production. These are,
technology; supplementary irrigation and water availahility; seeds,
fertilizers; pest managenent; agricultural inplements; and credit.
You wi | | he pleased that in the dryland areas also, national input
fortnights with these 7 inputs in view are being observed
enthusiastically.

~ Afewpoints for consideration. First, ICRISAT, ICAR NABARD
Universities and Cooperatives could adopt watersheds for dryland farmng
i nvillages. |f even one Institute adopts one village, it "will have a
great demonstration effect. W have launched from the GO 3 schenes
which ar e very much related t o dryland farmng. The first i s the smal |
and marginal ™ farmers program "It i s a Rs.2500 million rogram under
which we give t o the State Governments Rs.0.5 million per block. 1 would
su?gest that this scheme be introduced i n the watersheds that you have
selected. The next is a 100% central scheme—5% is given as %[ant. and
25%as loan. V& are giving Rs.0.84 million per district in 19 districts.
The noney i st obeutilizedminly for water-harvesting structures and
demonstrations. | n the third schene al so Rs.0.84 million per district i s

t
iven, but half of it is given by the State and half by the Central
vernment, and this is for “inplements and demonstrations. | would
sug?est that these 3 schemes are taken up in the selected watersheds and
districts. @ agricultural credit ny su %estlon i s that some amount of

institutional finance should be earmarked for dryland farmng.

~Wth regard to training under the T & V system | suggest that
training courses on dryland farmng techniques should be launched for
suDject-matter specialists. Thistrainedstaff should then be posted in
the focal watershed areas. [ICRISAT's presence here should be availed of
IO%et our subject-matter specialists trained on the deep Vertisol
technol ogy. he ICAR  agricultural universities, and the state
department's of agriculture should also launch training programs for
dryland farmngsuitedtodifferent agroclimatic regions.
e now have plans for a viable organization at the national [level
with branches 1n the states to purchase coarse grains, pulses, and
oi | seeds—grown mostly in dryland areas—at  previously  announced
remunerative prices. ~ This, I think, will help the dryland farmng
econony.
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In terms of the administration of the watersheds, just as we have
got command area authorities for irrigated areas, In the dryland areas
also we should have a watershed authority officer of the rank of even a
commssioner as you have in command areas, and these watershed
authorities should “fix vyear-wise and crop-wise targets of croppln?
pattern, yield per hectare, cropping .|nt.en3|t(¥,, production, agricultura
credits, coverage by high-yielding varieties, distribution of minikits,
tree plantation, and so on"

M.  Mukerji's keynote address was followed by presentations by Dr

RP Singh and Dr. Virmani on the technolo?|es devel oped by | and
| CRI SAT respectively. A brief sumrar%/ of each of these Papers. follows
(forafullerversionof them refer foPart || of thispublication).

Summary of the ICAR paper on "Technology Options for Increasing Crop
Production in Red and Black Soils, Credit Needs and Policy Issues™  The
agro-techniques developed by the All India Coordinated Research Project
for Dryland Agriculture ~(AICRPDA) over the last 12 years have clearly
shown the vast scope of increasing crop production in dryland areas.
Upto 200% increases in yield are possible for cereals, and 50-75% f or
pulses and oilseeds. The main conponents of the inproved technology are:
early seedbed preparation and timely sowing; wuse of high-yielding/hybrid
seeds and ensuring optinmum plant population; use of mderate Ilevels of
fertilizers according to recommended timngs and methods of application;
timely weed control; and effective wuse of pesticides. Adoption of
improved technology can insulate the crops against drought to a
considerable extent, but alternate crog strategies have also been
devel oped to meet aberrations in weather. 0il and water conservation is
an important conponent of the technology. Apart from  mechanical
structures to prevent runoff and soil erosron, means to increase in-situ
moi sture conservation and reservoirs for storing and recycling runoff
water have also been developed.

Cost estimates and credit needs for some soil-water conservation
measures and cropping systems are indicated. Alternate land-use systems
ana their benerit:cost Tatios are also given. The need for strong credit
supPort, infrastructuredevel opment, customservicefacilities,training
of tarmers, and Tprlce-support. todryland crops—al |l helpful measures in
the devel opment of drylandagriculture— s indicated.

Summary of the |CRISAT paper on "Policy Issues in the Generation and
Transter of  Watershed-Based Drrland Farm ng Technolo%les in the Black
Soils of Peninsular India": A technology has bheen developed by |CRISAT
to increase the productivity of deep black soils receiving dependable
rainfall. Such areas are estimated to cover 5 to 12 million ha in India.
The main components of this technology are: Jland cultivation after
harvest of the postrainy-season crop; use of graded broadbeds and
furrows (BBF); ~dr seedl_ngi.before the monsoon with inproved seeds;  use
of moderate levels of fertilizers with inproved placement techniques;
and timely plant protection. Intest watersheds the improved technol ogy
has given crop vyields 300-500% higher than those from farmers
traditional practices. On-farm verification trials based on this
technology are now being carried out in 28 districts of 4 states by
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of ficials of the concerned departments of agriculture. Wile devel opment
costs of the watershed test sites varied fromRs.200 to 1000 per ha, the
rate of return on additional investment ranged from 25% to 380% The
mnimum additional finance required for the “application of this
technology nay be Rs.1000/ha for a cropping year.

, Several policy issues related to technology, credit, marketing,
infrastructure, and training are mentioned. Major changes in the quantum
and norns of credit disbursemeni in dryland agriculture my be required.
Criteria for the selection of watershed-based project sites have been
listed, such as accessibility, coordination with research institutions,
willingness of participantfarmers, andinfrastructural support. There
is an urgent need to develop watershed development authorities at the
national  and state levels to plan, execute, and conduct developmental
work in the selected watersheds.

Session 1. Chairman; Dr. JS Kanwar

The i nproved drgland technol ogies were outlined by Dr. RP Singh, Project
Director, Al and Dr.  SMVirmani, Program Leader, Farmng S)(stems
Research  Program | CRI SAT. It was pointed out that the CRI SAT
technol ogy was sgemflcally for the deep black soils in the dependable
rainfall areas (> 750 nmper year), and the ICAR technology for the
|'ighter red soils and/or drier regions. Both papers enphasized the need
for land and water conservation on small watersheds, involving at |east
some |and snaping or change i n land configuration. They described the
improved cropping practices being tested and showed the greater crop
productivity possible from them in small watersheds. ~ The need for
adaptive reSearch in different environments was brought out  and
infrastructural constraints, especially those of timely availability of
inputs and of credit, were focused upon.

| t was enphasized that BBF i s a critical conponent of the ICR SAT
package: its role is to provide drainage and to allow cropping in the
rainy season (kharif)* where it would not "otherwise be possible.  The
imroved drainage provides a 200-300% increase in returns from the
improved technol ogy package over those fromtraditional practices.

't was generally felt that there had been a reluctance t o invest in
dryland agriculture inthe past. Wiledrylandagricultureisinherently
mre prone torisk thanirrigatedsituations, this is something we should
he prepared to accept, the speakers urged.

It was enphasized that although carrying out land and water
conservation on a watershed basis allowed greater crop productivity and
conserved as well as inproved the farmer's resource base, it “also
required investment by farmers in the layout of watersheds which woul d
initially need Government support.

* Throughout this report, kharif is wused synanymously with the rai nK
season, and rabi with the postrainy Season, in accordance wit
termnology common in India.
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The bankers asked for a clearer statement of the cr edtt proposal s
r the inmproved technology (1uantum required, benefit:cost ratios,
ngth of term etc. It was pointed out that as the technologles are
cation specific they have to he modified for a given environment. For
e dryland technologieS being proposed, these modifications were a
matter of degree, “not requmn ary hasic changes. Because of this
|ocat |0n sgec_f—tc tdy |t was felt that details of support schemes would
have worked out on a Iocal hasis. It was urged that as far as
Pos|s:jb|et Itocal hank representattves should be in close touch with the
e situation

0
e
0
h

Sssion | 1. Chairnan; M. MGpal akri shnan

Four papers were presented by the representatives of the state
overnments  of ndhra  Pr adesh Kar nat aka Madhya Pradesh, and
harashtra. These pertained to the status of dr land "farmng in the

respective states. The min points from these papers are highlighted

here, while a fuller summary is givenin Part II.

M. CS Sastry, Secretary, Food and Agriculture, Government of
Andhra Pradesh, described the various dry-farmng devel oPment progﬂams
AP and the constraints and difficulties in their i mpl ementation. elt
that though the results for the last two years have been encouraging, it
istoo early to evaluate the effects and impact of the Vertisol
technology. " The important suggestions made by him are:

i. As it my take 23 years to stabilize vyields with the new
technology, production credit for the first year my be treated
as a termloan repayable along with the capital cost of Iland
devel opment .

i i . Theviabilityof each technology has to be spelt out clearly
and the district's/areas where rainfall is sufficient t o test and
expand the technology—n hot h Vertisols and
Alfisols— dentifiedaccordingly.

i i i . A50%subsidy and 50% | oan be giventoal | categories of farmers
for expenses ~on land and rainwater management and to subsidize
the cost of wheeled tool carriers.

iv. Tht(ej government should take up community drainage works and farm
ponds.

v. The present crop insurance schene should be extended to [larger
areas and should include a wider variety of crops.

Dr. J Venkateswarlu, A CRPDA sug(};es ted hat the 0IIOW|ng

districts of Andhra Pradesh be taken up for dry armtng devel{)

Al fisols: Visakhapatnam Srikakulam Vijayanagaram  and el angana
districts except _Nalgonda. I n each of these districts t he mean annual
rainfall i s over 750 nm and t he soil depth nore than 20-25 cm He
clarified that oprofitability in operational-scale research projects in
Alfisols has been upto 200% above the traditional practices. M. VK
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Srinivasan, Commssioner forInstitutional Finance, Governnment of Andhra
Pradesh, suggested that the schemes formulated in each district be
included in the district credit plans; chronically drought-prone
districts |Iike Anantapur should also be covered.

M. M Gopal akrishnan, Agricultural Production Comm ssioner,
Government of Andhra Pradesh, suggested that (i) rain gauges may be
installedin the watershed areas? (11i) stepsmy be initiated to grow
the suggested crops in the watersheds; (iii) feasibility of a
yield-guarantee system may be exam ned? (iv) training facilities of
different institutions my be -enlarged and strengthened; and (v) the
rol e of government incapital investment for developing such resources
my be clearly defined.

M. JKArora, Secretary, Agriculture, Government of Kamataka,
stated that 85 watersheds—overing an area of 42 500 ha—were taken up
for the development of dry farmng in 1982-83; it is programmed to take
up 175 000 ha in 175 taluks in 1983-84. The state is thinking of setting
up a Dryland Devel opment Board. As heavy investments are needed by
farmers for land and water management, the help of the Government of
India as well as the State Government will be necessary. M. R Nayak,
Devel opment  Conmissioner and APC Government of Karnataka, stated that
the Vertisol technology is being tested even in districts where rainfall
is less than 750 mmper annum He sought more details on the econonics
of farmponds and on resolving problems connected with waterways.

M. GS Sachdev, Additional Director of Agriculture, Government of
Madhya Pradesh, described the dryland farm ng programs in M. He said
that intercropping of pigeonpea with soybean is gaining popularity and
kharif fallows are declining. Programs of mnor irrigation and water
harvesting are being taken up to reduce rabi fallow. He mentioned that
6-year watershed-based master plans for eachdi strict are being prepared,
and that multidisciplinary comittees at the state and district [evel
have beenconstitutedfor monitoringtheprograms, withtheagricultural
department acting as the nodal point.

M. KRajan, Secretary, Agriculture and Cooperation, Government of
Maharashtra, said that 600 conmprehensive watershed devel opment prograns
at 34 per village were taken up in 1983-84. Of the total potential of
13.6 million ha in the state, 87 million ha were covered so far with
| and and water nanagement systems. Staff are deployed under the T & V
system to help effective transfer of technology. He wanted that the G
should give financial assistance—on the pattern of [|RDP<to0 all
benericiaries in the dry-farmng areas. M. DV Dixit, Additional
Director of Agriculture, Maharashtra, pointed out that there should bhe
effective linkages among the staff involved in land and water managenent,
the T & V system and suppliers of input for successful inmplementation of
conprehensive watershed devel opment prograns.
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Session IV. Chairman: M. SP Mikerji

A paPer was presented by t he representative of NABARD Paﬁers prepared
by the ARC and Bank of” Baroda and distributed at the Wrkshop, and also
papers presented earlier by ICAR and ICRISAT, formed the basis of

di scussion.
M. Sant Dass, Managing Director, NABARD, presented the NABARD

paper. He described three approaches to lending: (1) a farmfaml
model ;  (2) a conponent-wise arrangenent in each mcrowatershed; and (3;
a grassroots organizational approach that featured lending to a

panchayat, cooperative, or other organization,

. M. Sant Dass outlined several policies to deal with hborrower and
institutional credit default. e described the Special Loan Account
(SLA)  where funds for land development were provided on a project basis
in Command Area Devel opnent, even i f individual borrowers were
ineligible. I n determning credit eligibility, overdues of up t o Rs.1000
are |?n0red. Moreover, “eligible menbers of an ineligible cooperative
could still receive funds fromeligible Central and Siate Cooperative
Banks (QBs & SCBs). Another option, which has been tried i n Gujarat,
was to have small farmers repay 25% of the overdue to reinstate their
eligibility for short-term'credit i nthe forthcomng season. M. SP
Mukerji wondered if this option could also include long-termcredit. M.
Sant Dass replied that such an arrangement would not be possible at
present. He ~ al so sou?ht information from the state an central
governments ~on the levels of subsidy required to finance watershed-based
ryland agriculture. M. Mukerji suggested that if the majority of
farmers 1n a watershed are defaulters, then that watershed should not be
developed and the SA facility should be extended to other regions.

M. PR Nayak, Development Conmissioner and Special Secretarg,
Government of Karnataka, made five points i nresponsetothe .
presentation. First, viability standards for bankable projects in
dryland agriculture should be made |ess rigorous than f or irrigated
agriculture. Second, crop hushandry activities could be entrusted to the
EXISIIH% T & V system Third, a statutory authority to borrow and
channel ‘tunds for compulsory land development activities s needed.
Fourth, development activites carried out on farmers' fields should be
financed through credit, and similar work inplemented on public land
should be subsidized by the government. Lastly, public investment in
Iarp]d development in dryland farmng can be financed from existing
schenes.

Several delegates from different states and banks stated that
adequate loans and subsidies should be available for land shaping and
leveling, while comunity works should be carried out by the government.

M. K Subrahmanyam  Secretary, Forests and Rural Devel opment,
Government  of  Andhra’ Pradesh, commented that dryland farmng projects
were nmuch more difficult to admnister than irrigation proeects.
Administrative conpetence needed to he inproved. He pointed out that a
maj or reason for overdues and ineligibility was that many projects in the

Past were not economcally sound.  He suggested, therefore, that in
uture dryland FrOJeClS should be confined to areas which have a h.IPh
otential and where inproved technologies are readily

production p
avail able.
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M. M GOﬂa| akrishnan, Agricul tural Production  Commissioner/
Government of Andhra Pradesh, added that a cadre of staff along the Iines
sug%ested by M. SP Mukerji was needed. M. PR Nayak stated that the T
& V. system should be intensified in dryland areas and the ratio of farm
families per extension worker should be reduced from 800:1 to 400:1. M.
CS Sastry, Secretary, Food and Agriculture, Andhra Pradesh, said that the
volume of lending and the armug{/s%er beneficiary had increased recentlfy
i n Andhra Pradesh. M. Raju of t he State Cooperative Bank of
Andhra Pradesh supported the trend of "increased |lending. M. SP Mukerln|
suggested that the state governments and banks should monitor the
proportion of agriculture credit allocated for dryland farming.

M. RCJain, Secretary, Agricultural Development, Government of
Madhya Pradesh, said that before institutional finance of dryland
agriculture could be realized on a large scale, aRpropHate procedures
had to he identified and agreed upon by banks and the central and state
governments. There is not enough experti'se yet to formulate bhankable
PrOJeCtS on a large scale covering 30 to 40 thousand hectares.  According
"0 M. BVenkata Rao, General Manager, NABARD, t he project approach to
m crowat ershed develoBmant facilitated speedier adoption of technologies,
as it would enable bankers to select one of the three lending approaches
outlined in the NABARD paper for formulating bankable schenes.

M. KM Udupa, Divisional Mnager, Rural Developnment Division of the
Syndicate Bank in Karnataka, descnbed an innovative scheme, A native
resident in the village is the focal point of this scheme. He processes
certificates, monitors loans, and provides technical quidance in input
and out put marketing. Afamly-cum-total-village apProach i's enphasi zed.
These "farmclinics" have achieved a loan recovery rate of over 90% M.
SP Mukerji said that this experience should he " studied carefully to
determne its applicability on a wder scale. M. AR Patel, Bank of
Baroda, Bombay, also reported encouraging results i n mcrowatershed
planning and “devel opment.

Dr. NS Jodha, ICRISAT, cautioned that project specifications should
be adhered to and flexible norns in [ending and recovery were necessary.

M. BP Sikdar, Ministry of Agriculture, Covernment of India,
recommended that fertilizer suppliers be subsidized so that fertilizer is
stocked and nmade available on a timely basis. He also indicated that
projects be tarl\gret d in those districts where fertilizer supplies are not
a constraint. . SVSN Raju pointed out that scales of finance have t o
he flexible as unit costs will vary with different cropping systems.

Dr. RP S|n?h, Project Director of AICRPDA described t he agronomc
and  economi¢ profiles of several te.chnolo?mal recomendations suited to
diverse soil and agroclimatic environments. Several .Partlcllpants
commended this effort, but felt that more detailed intormation on
input-output relationships and watershed development costs was needed.
M. PR Nayak stressed that wviable zonewise models—with technical,
economc, and financial informati on—were needed.

M. Sant Dass assured M. CS Sastry that NABARD will have no
heS|Idat|t0n t|n %JndXE)WI’IIIng loans and in supporting the pilot projects in
six districts o :
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. M. CS.Sastrr] also inquired whether crop insurance could be
imlemented i n the pilot watersheds with a 50-50 share responsibility
between the state and central governments. M. K Ardhanareeshwaran,
Joint Secretary for Credit, Mnistry of Aﬁnculture,leo, said that in
the experimental crop insurance schene, the proportion between |ow,
medium and high risk areas covered was slated t o be 3:2:1, and this
should be sufficient to cover the pilot projects in Andhra Pradesh.

M. SP Mukerji concluded the session bP/ mking several
recormendations to inprove watershed-based dryland farm ng devel opment.
These were di scussed by the participants and the set of recomendations
%dopted be the house are given on the following pages as proceedings of
ession V.

Sssion Vo Chal rnan: M. Sant Dess

The session was devoted to discussion and acceptance of recommendations.
The fol [ owi ng recommendations were adopted.

Recommendations of the Veérkshop:

1. General

1. The workshop recognizes that the interaction among technical and
financial personnel and administrators concerned with the
devel opment of dryland agriculture has beenvery useful. It has
led to a better understanding of the implications for the
adoption of new technologies. It is sngested that such
dial'ogues should be continued at different levels. (Action :
States)

2. The various aspects of dryland areas have to be examned in a
conprehensive way and a data base built up to advise Governnents
on appropriate strategies to inprove and stabilize production in

these areas. It is recomended that the Governnent of India
consider setting up a National Institute on Dryland Farmng.
(Action . GD

3. The need to create a suitable authority/organization for dryland
areas, on the lines of the Command Area Devel opment Authority
CADA), is recognized. It is su? ested that a small group
drawn fromthe GO, t he States, R/ | CRI SAT, NABARD, and't he
hanks) may be set up to look into the scope, framework, and

functions of such an authority/organization. (Action : @J)

4. It is suggested that states having large dryland areas my also
consider organizing workshops/semnars, such as the one being
Ble,anned by Karnataka, to discuss the setting wup of a Dryland

vel opnent Board. (Action : States)
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10.

The microwatershed should be adopted as a basic wunit for
transfer of dryland technologies. Conservation/harvesting of
water resources on a watershed basis should receive top priority
in the strategy for development of drylands. Other components
of increased crop production such as inproved seeds, fertilizer,
agricultural mchinery, plant protection measures, etc., should
g{e ?dop)ted incoordinationwithwater availability. (Action :
ates).

For the successful transfer of dryland technolog¥ certain
essential comunity assets, such as drainage works, Tarm ponds,
water harvesting sfructures, etc., shou he undertaken at
government cost. Likewise, bullock-drawn wheeled tool carriers
shoul d be subsidized. In the case of works undertaken by the
farmers on their own fields for drainage, soil/water management,
gtt ct., )the subsidy could be 50% of the investment. (Action:
ates

Wile crop production would be the main focus of development in
dryland agriculture, adoption of conplementary |and-use systens
l'i'’ke agro-forestry, silvo-pastoral, and ‘animal hus andr?/
E)rograrrs on an integrated basis, would improve the viability.o
he.pro?rams taken up. This obJ’ectlve my be kept in Vview
during formulation of projects for the selected mcrowatersheds.
(Action: States)

There should be price incentives for farmers to increase
'g_roductlon of pulses and oilseeds. The GJ proposal to ask the
ood Corporation of India (FCI) to wundertake price support
%%(jratlons for these crops is, therefore, welcome. (Action:

To reduce the risks ininvestingor providing larger financial
resources  for. dryland agriculture, the feasibility of
crop-cumloan insurance schemes in the mcrowatershed areas  may
be = exam ned. In the meantime farmers adopting inproved
technologies my be given a ninimmyield gquarantee, based on
production under the traditional method of cultivation.
(Action: GJ, Ministry of Agriculture)

There should also be arrangements to evaluate and conpare the
investments in dryland agriculture with those inirrigated
aﬁrlculture, toensureefficientallocationof resources between
the two sectors. (Action: GJ, Ministry of Agriculture)

[1. Technical Aspects

L.

Areas where dryland agricultural schemes can be inmplemented with
assurance of “a fair amount of success should be made known t o
the financing agencies.  Technical support, disbursement of
credit, and supervision would be more purposeful if development
is taken up in such conpact areas. (Action : GO, States)
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Vater harvesting and recycling technology has been viable in
some specific locations. Further research i s required on this
aspect. Analysis of water  harvesting and  supplementary
irrigation, whi ch will ensure establishment of the
postrainy-season crop in double cropping systems, may be taken
up. (Action: 1 CAR/ I CRI SAT/ Universities)

Further research is needed for developing dryland farmng in
environments with low and undependable rainfall. Similarly,
there is need for systematic collection and analysis of data
perta|n|n% to rainfall and its distribution, to identify areas
with the best potential for implementation of dryland projects.
(Action: | CAR/ I CRI SAT/ Universities)

Studies for improving the efficiency of applied nutrients,
particularly nitrogen, in dryland farmng require special
attention. (Action:|CAR/ICRISAT/Universities)

Results fromtrials carriedout infarmers' fields suggest the
need for: (i) adaptive research on alternative land-use systens
to ensure technol ogy packages tailored to regional needs; (i)
ch_eaﬁer alternatives to available nodels of the farm machines,
which would suit the animal draft power available locally;
(iii) modifications in the broadbed-and-furrow systemfor higher
rainfall environments and for different farmng situations; and
(iv) steps in the technology experiments to measure the benefits
from specific conponents of  the  package. (Action: | CAR/
| CRI SAT/ Uni versities

NABARD nay examine t he feasibility of assisting, fromits
Research and Devel opment (R&D Fund, 'programs of research needed
for adoption of dryland farmng technology. (Action : NABARD

lll. Formulation of Projects

1.

The formulation of projects for selected mcrowatersheds nay be
entrusted to organizations equ[pﬁed for this purpose (like
AFC Lead Banks/State agency), which my undertake the task
LOI ntl r with other concerned departments. The projects should
e conpleted within 6 nmonths from the allocation of
m crowatersheds. Guidelines for the formulation of the projects

woul d be prepared by NABARD jointly with AFC and Lead Banks.

In selecting the mcrowatersheds preference my be %iven
initially to those areas where adequate arrangements or
storage, supply of inputs, credit and marketing facilities,
etc., either already exist, or can be organized in a short time.
Where defaulters of institutional loans are large i n nunber,
such watersheds need not be takenup i nthetirstinstance.
(Action: States)
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The mcrowatersheds identified each year b the state
(quvernments should be allocated anong 't he LDB/ S(B and Lead
anks, according to the organizational capability available with
them for formulation of projects. This should be done by a
district-level coordination committee set up under the
m crowatershed project. (Action points 1 t o 3: States; NABARD
RP(D, Lead Banks, AFC).

It is recomended that one of the following procedures my be
adopted  for formulation of hankable ~ schemes within" each
m crowatershed, depending on the local situation, after takmg
into account the subsidy .ave;ulable under various programs an

nt
the need for adequate gestation/repayment period:

‘The program for each farm household for the introduction of
i mprove drh/land technologies nmy be formulated by banks

joint I% with the project technical staff. Simultaneously,
al | the comunity works such as conmunity drainages, water
harvesting strucftures, etc. should ‘'be undertaken by

project authorities and arrangements for their maintenance
made through farmers' groups, panchayats, or cooperatives.

i i . In those mcrowatersheds where the general level  of
adoption of new dryland technologies i's fairly uniform
separate bankable “schemes for each conmponent” may be
formulated, eg.  soil/water conservation structures or
farm forestry or animl husbandry, etc., to go with crop
managenment prograns.

i i . (e aviableproject is formulated, the conplete planning
and execution of all the works in the mcrowatershed in a
coordinated manner (at CGovernment cost or on behalf of
farmers) my be entrusted to a suitable organization or

authority set up for a group of watersheds. (Action for
pointsi-iii. States, NgBARI) RPC(D, Lead Banks, AFC).

IV. Qedit and Infrastructural Support

1.

Financing of dryland farmng has to be viewed differently from
that of irrigated farmmg: The terms and conditions for
advancing |oans and the funding arrangements for banks/ NABARD,
as well ~as the criteria for determning the viability of
projects, nay have to be different. Aclear picture regarding
the credit needs for dryland farmng would emerge, however, only
when sone mi crowat ershed devel opment projects are prepared. An
Expert Committee may go into these aspects and make suitable
reconmendations at that fime. (Action: NABARD, Banks, States).

NABARD nay set up a seg)arate division t o handle dryland farmng,
open a separate l'ine of credit for dryland farmng, and monitor
the flow of funds for the purpose. | n the meantime, NABARD nay
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enforce the norms currently applicable toirrigated farmng in
the dryland areas ina flexible mnner, keeping in view the
specific needs of each farm household so that adequate credit
support becones available. Credit limts may be fixed on a
yearl(]/. basis, with facility t o operate upon themas cash credits
according to the crop requirements. The loan for seeds,
fertilizer, insecticides, etc., should be disbursed in kind.
Credit should be ensured to nondefaulting and new members  where
the cooperativeinstitutionsareineligibleforassistancefrom
the higher financing agencies. The steps already taken by
NABARD i n thisregardar e noted, the organizations engaged i n
the execution of watershed development projects my be provided
bulk finance onthe lines of financing LDBs. (Action : NABARD

In each mcrowatershed for which a project is

formul ated, the
State GCovernment may identify a primary agricul
It

tural credit

society (PACS). It should strengthen its facilities, resources,
and staff to provide all services needed by farmers at one
place, and assume responsibilities in program formulation,
I mplementation, and supervision. The society should get a
guaranteed supply of inputs and have facilities for handling
them as well "as for hiring of equipment. Arrangements for

supply of in_lputs shoul d be suplported by adequate quality control
measures. The PACS could also serve as an agent of FCI f or
giving price support to the produce of dryland areas and for
recovery of loans. (Action ;. States)

State Governments may submit suitable schemes under  which, on
repayment of a mnimm proportion of the overdue loans (25% in
the case of small farmers and 40% in the case of large farmers),
t he defaulting nenmbers will be eligible for fresh short-t
financial assistance for undertaking programs for dr%I
farmng, the balance of overdues to be recovered along wit
loan. Alternatively, G and states ma?/] consider contributi&%
to a Special Rehahilitation Fund (on the lines of SLA in the
areas), which can be used t o nake defaulting farmers eligible
for fresh loans. (Action : States)

erm
and
the

The state or district authorities should identify the branches
of CB/RRB, which should assume responsibility (inadditionto
PACS) for financing the beneficiaries i n each of the watersheds
included in the project. The steps to be taken for the
preparation and implementation of the farmfamily programs my
also be indicated. (Action : States)

The credit requirements of dryland agriculture should be
assessed and incorporated indistrict credit plans, and annual

action plans should be drawn wup to ensure adequate credit
support to these projects. State Covernments may prepare credit
cards or pass books tofacilitate speedy verification of the

titlet oland owned/leased by borrowers and outstanding dues, i f
any. (Action : States, Lead Banks).
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10.

Nany smal |/ marginal farmers require training i nthe adoption of
new technologies, including the wuse of farm inplements.
Suitable training arrangements may be nade for them. The T &V
system should be intensified sothat theratioof farmfamlies
per fieldassistant i s brought down to 400:1. Mre subject
matter specialists should also be trained. (Action
States/ | CAR/ | CRI SAT)

In the selected areas there should he arrangements for providing
implements, such as wheeled tool carriers and sprayers, and
where feasible bullocks also, on custom hiring basis. Were
PACSs are not equipped for this purpose, a?ro-service centers
should he set up. Training of educated unenployed youth under
the TRYSEMor sone other national programnay be undertaken for
setting up such centers. (Action : States).

There is urgent need for training of staff at various levels for
formulation and implementation of financing schemes for dryland
agriculture, Programs  for training my be organized
simultaneously with the formulation of  mcrowatershed
devel opment  projects, with  help from ICARICRSAT and
Universities. (Action : States/Banks)

Were necessary, (Bs should be asked to introduce mobile credit
of ficers, wo  will provide technical assistance in the
preFaration_ of farmfamly programs, supervise and monitor their
Implementation, collect dues, and thus supplement the extension
efforts of the government agencies. (Action : Lead Banks).
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Technology Options for Increasing Crop Production in Red and
Black Soils, Credit Needs and Policy Issues*

I ntroducti on

The extent of red soils inIndia is 60 mllionha while that of black
soils is 73 million ha The estimates of actual area under arable
farmng are not available for red soils. In black soils, arable farmng
is done on about 24 million ha

The black soils ar e nore eroductive than the red soils. They are
deeper, have nore clay (30-70%, and hold nore water. They afe also
heavy and tend to erode. ~ The runoff in these soils could vary from 10 to
40 “per cent depending on the rainfall and slope. The soils are poor in
nitrogen and ade?uate in phosphorus at noderate levels of production.

The reserves of Ipotasswm. are adequate. Sometimes  zinc might be
deficient, especially for higher production levels. Surface drainage is
important. In shallow sojl's, 'rainy-season (kharif) cropping alone is
possible. 1 n deep black soils with I ow rainfall only postralny-season
(rabi) cropping can be attempted. In high rainfall areas double Cropping
i s practiced i nlarge measure. | n sonme flat lands, however, only rabl
cropping is practiced. In the medium soils intercropping is recomended.

The red soils are shallow and nore weathered.  They are low in clay
(10-20%. Their fertility and water-holding capacity is low The soils
tend to crust. Runoff could be upto 20 per cent. TheSe soils are poor

in N and P.  Deficiency of calcium and sulphur nay occur.  Potassium
m ght becone deficient i n l'ight soils under high levels of managenent.
These soils are used primarily for kharif cropping. I n high rainfall
regions with deep soils (e.g. northern coastal Andhra Pradesh) two crops
are taken. In nedium rainfall regions, intercroppingi s a distinct
possibility.

~ The agro-techniques developed by the All India Coordinated Research
Project for Dryland Agriculture ~ (AICRPDA) over the last 12 years have
clearly shown the vast scoPe cof increasing” crop production “in these
dryl ands. In the fol owmg paragraphs, the present setting, the
techniques for increasing and stabilizing crop production in dry1 ands,
the implications, credit needs, and policy issues are discussed.

The Setting

The average size of holding is 2 ha across India, ranging from 05 ha in
Kerala to 47 ha in Rajasthan. The holdings are fragmented; while 72.6%

* Prepared by the Indian Council of Agricultural Research (ICAR  and
Bresente at  the NABARD ICARICR SAT Workshop on "Watershed-Based
ryland Farming in Black and Red Soils of Peninsular India," 34
October 1983, 'ICRISAT Center, Patancheru, AP, India.
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of farmers are small and marginal, they hold only about 235% of the area
under cultivation.
Agro-techniques for Increasing Crop Production in Drylands

Among other things, the improved practices for increasing yield of
dryland crops include:

« early seedbed preparation;

¢ timely sowing;

« use of highyieldingvarieties (HV or hybrid seed (HYB);
« achieving optinum pl ant popul ation;

« use of moderate levels of fertilizers;

« timelyandeffectiveweedcontrol;

t avdoidance of pests and diseases through agronomic manipulations;
an

« use of pesticides where necessary.

Wth the adoption of the above practices, yieldincreases in cereal
crops upto 200% are possible in drylands. In the case of pulses and
oi | seeds, the increase would he 50-75%

. I't is important to note, however, that the adoption of sinmple but
improved agronomc practices, which fortunately have a |ow nonetary
conponent, is a prerequisite for success in dryland farmng. Wthout
efficient managenent at the farmlevel, high-cost inputs like fertilizers
or HYB'HW seed alone will not yield the necessary results.

The Conponent s
a) Sowing. Ear'IP/ sowing of kharif cropis important to capitalize on the

recuperated soi fertility and to avoid pests and diseases. Similarly,
in the south (below 18 ,N), advancing the rabi sowings is a simple and
effective means of increasing crop production. Inredsoils, early

sowing i s best done through off-season tillage and early seedbed
preparation.

b) Seeds. The HW/HYB seeds of crops generally yield nore than
traditional varieties of crops.

¢) Plant population. Ideal plant populationis something |ike a good
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foundation to a building. Examples of bullock drawn seed-cum-fertilizer
drills, which aid in achieving a uniform plant stand, available in
different regions are:

Seed-cum-fertilizer Red soil Black soil
drill region region
Shivaji multipurpose Deccan

farming machine

Eenatigorru Rayalaseema (AP)
Pora plow (FESPO) Telangana (AP)
Deep furrow seeders Chotanagpur (Bihar)
Ragi seed-cum- Southern Karnataka

fertilizer drill

d) Fertilizer use. That the application of fertilizers pays in drylands
is now established. However, they need to be applied in moderate doses.
It is also necessary to maintain a balance of nutrients, and to avoid
deficiencies either in management (e.g. weeding) or in pest control to
obtain full benerits from the applied nutrients. Fertilizer efficiency
can be enhanced by proper placement. Split application of nitrogen for
kharif crops is also useful, as is deep placement for rabi crops.

e) Weed control. Timely weed control is important. The first weeding
has to be done by 3-4 weeks for short-duration crops, and by 5-6 weeks
for long-duration crops. To facilitate weeding, wide-row planting with
the same level of population is found to be useful. Again sweeps,
instead of blades, are found to be useful for interculture operations.

f) Pests. Timely sowing helps in avoiding pests and diseases. For
instance, shootfly in sorghum can be avoided with timely sowing. Early
diagnosis of the pest facilitates the use of a pesticide. For instance,
in sorghum the earhead bug needs early control.

Stability of Crop Production in Drylands

The main source of water for drylands are the monsoon rains. Aberrations
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inthe nonsoon are not unconmon. The nost frequent aberrations are:

del ayed onset of nonsoon; i i) ‘break' in monsoon; iii) early withdrawa
of nonsoon.  Adoption of improved crop husbandry can insulate dryland
crops against drought to a considerahle extent.

For different agrroclimatic regions, alternate crop strategies have
been worked out. 0 nmeet the "breaks' in nonsoon, several mdcourse

corrections are now available. The HYBHW crops, bei n? of shorter
duration, evade the effects of early withdrawal of monsoon.
Intercropping is yet another way to meet aberrations in weather.

Sil and Vater Conservation

In tropics runorf is inevitable. But the accompanying soil 0SS  remves
the top fertile soil and vreduces the root profile. To contain these
problems, the following options are available.

i) Mechanical structures to prevent soil erosion.  Contour bunds are
suggested for ||8ht soils under low rainfall, and graded bunds for all
black soils and red soils under medium to high rainfall.

I1) In-situ moisture conservation: The various means are:

Soil type Rainfall In situ water harvesting neasures
Red Soils Low Dead furrows at 3-6m intervals
Medi um Sowi n% on flat and ridging later
, witheventual cultivation
Hi gh Graded border strips
Black Soils Low Contour cultivation
Medi um Dead furrows at 3-6m interval
Hi gh Graded open furrows (0.2-0.3n)

at 10minterval across the slope

These systems caused an increase of up to 15 per cent in yield of
crops at any given level of productivity.

i i i) Reservoir for storingrunoff water for recycling: Harvesting runoff
into reservoirs and recycling this water to’'the donor area is a recent
apProach. The size of the reservoir needs to be at least 250nB per ha of
catchment area, but should vary depending on the location, the acceptance
of the farmers, and physiography of the situation.
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The payoff foracritical irrigationisupto 20kg grain/ha per mmof
water applied. But the percolation osses inreservoirs of thered soil
region are high. At present soil:cement (8:1), coal tar (Bitumen), and
thick plastics overlaidwithbrick mortar 1ayer are suggested to reduce
percolation |osses. They are costly and have Competitive uses.  Cheap
sealants, which would be available locally, need toheidentified.
Simil arldv, fwat er-liftingand conveying systems should be developed for

e

opti mum an ficient use of the runoff water collected.

Resour ce Mainagenent

There i s an imperative need for nore efficient use of resources at the
farm level. The two important resources are |and and water (rainfall).
Mechanical structures, where needed, should be constructed on these |ands
tomnimze loss of soil. In-situwater harvesting should be encouraged.

Storage ponds need to bhe created in the farms to stabilize crop
production.

To achieve these ends, the farmer's participationis vew/ i mport ant
as he ows the land. Mst of the techniques of soil and water
conservation can be eaS|Iy_adaf)t_ed_ to a given local situation. Even
contour survey can be .5|m5J ified using an A-frame, so that the farmer
Pprrllsdelf can participate in planning the soil conservation works on his
ield.

Alternate Land Use

Depenaing on the land-use capability classes, the land should be put
under arablecrops, agro-forestry, agro-horticulture, silvi-agriculture,
silvi-pasture, or farmforestry systems. This brings ecological balance
inthe region and prosperity to the land owners.

Implications of the New Technology

The new agro-techniques need nore funds. The credit needs and payoff for
different cropproductiontechniquesareasfollows:

Credit needs Pay of f
System (Rs/ ha) (Re/Re i'nvest ed)
Sole crop 550-1000 1.30-2. 37
Intercrop 600- 1200 1.63-2.68
Double crop 800- 3500 1.40-2. 47

The costing of permanent assets for soil and water conservation
needs to be considered on a separate footing since these are used for a
nunber of years. Their costing is as follows:
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Component Cost(Rs/ha) Pay-back period

Graded or 500-600 20 years
contour bunds

Overall develop- 2000 10 years
ment of land on
watershed basis

Several alternate land-use systems are being evaluated, and their
beneiit:cost ratios have been worked out as follows:

Farming Annuity value Benefit:cost
system (Rs.) ratio
Agro-forestry 1117 1.73
Agro-horticulture 17881 5.78
Silvi-agriculture 2364 2.08
Silvi-pasture 1115 2.56
Farm forestry

a) Casurina 2812 12.33

b) Eucalyptus 1741 18.60

If the whole program is taken up as an integrated system on a
watershed basis, it is estimated that about Rs.3500 per ha would be
needed (this includes staffing), and that the payoff would be Rs.2.65 per
rupee invested over a period of 5 years.

Some Policy Issues

While crop production in the drylands is to be increased, the
technologies should be viable. They should be creditworthy and the
investment capacity of the farmers enhanced. As an incentive, the
farmer's land needs to be developed in terms of water-harvesting
structures and mechanical structures. It should be our endeavor to
utilize the farmer's contribution as labor while creating these assets on
his land. The costs towards sealants and water-lifting devices/systems
should be borne by the Government or shared by the Government and the
farmer.
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I'mparting skills tothe farmer to inprove his capahilities in crop
Produqtlon in drylands is necessary. Customhire service of inplements
or timely operations is also very important in drylands.

A strong credit support is a must. Another approach is to create a
revolving fund wnich i's kept at the disposal of a cooperative where
farmers are participants. The credit could be in kind, with repayment
also in kind, enever weather is aberrant, the crop credit shoul'd bhe
converted to mediumterm loans. Differential interest rates is another
point for consideration in dryland farmng.

To support any program of rainfed farmng there is a need to have
quality  seed supplz and seed hanks to nmeet weather aberrations;
|mprov|2|n? fodder banks to mitigate unpredicted shortage of fodder s
al so important.

Finally, it nay be necessary to provide price support to dryland
crops, along with adequate marketing and storage facilities. Crop loan
insurance also should be thought of for the dryland farmer.
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Policy Issues in the Ceneration and Transfer of
Watershed-Based Dryl and Farmng Technol ogies in the
Black Soils of Peninsular India*

The Deep Black Soil Region

(e of the greatest challenges for agricultural researchers, policy
makers, extensionists, and bankers s to develop, adapt, finance, and
transfer technologies to the deep black soil ‘regions with assured
rainfall. W “believe that this region has the widest gap between
‘)ot,entlal and actual crop production of any dryland farmng .re?lon in
ndi a. . On deep black soils, scientifically called Vertisols, the
farmers® traditional practiceis toleavethe l'andfallow in the rainy
season $kha.r|f) and to raise a cropin the postrainy season (rahi) on
residual moisture. Because of kharif fallowing, three mnths of " the
cropping season are |ost, and runoff and soil erosion are increased.
Poor field drainage is an important reason wy farmers leave their fields
fallow during kharif in mch of this region.

The deep Vertisol areas with dependable rainfall (average 750- 1250
miyear) cover large parts of Mdhya Pradesh and parts of Andhra Pradesh,
Karnataka, and Maharashtra.

Sore Prospect i ve Technol ogi cal (ptions

Since 1974 research has been conducted at ICRISAT Center, Patancheru, on
operational-scale Vertisol watersheds and subwatersheds to enable crops
to be grown in both the rainy and postrainy seasons. The six min
conponents of a technology developed from this research are:

¢ cultivatingthe land immediately after the previous postrainy
season crop has been harvested, when the soil still contains sone
moi sture and is not too hard;

« land l'evelling and shaping, constructionof field and community
drains, and the use of graded broadbeds and furrows;

« dry seeding before the nonsoon;
« use of inproved seed and moderate amounts of fertilizer;
« inproved placement of seed and fertilizer; and

o timely plant protection.

rnational Crops Research Institute for the
CRISAT) and presented at the NABARD-|CAR |CR SAT
ased Dryland Farmn% in Black and Red Soils of

CRISAT Center, Patancheru, AP,

* Prepared by the Inte
Sem -Arid “Tropics él
Workshop on "V@tershed- Base
|Peg; nsular India," 34 October 1983,
ndia.



3b

Mst of these IQ_ractlces are carried out with an animl-drawn wheel ed
tool carrier, or successful dry seed|ng6 the early rains mst be
reliable. Mreover, soils should generallybe at |east one meter deep,
so that their water-holding capacity is sufficient to produce two crops
inavyear without irrigation. The area for which this technology 1is
suitedis estimated tobe hetween 5 and 12 mi | lionha (Fig 1).

Technical and BEconomic Performance

Over the past eight years this technology has performed wel |l at |CR SAT
Center. ~ Conpared to farmers' opractices, the inproved technology has
increased crop yields from 300 to 500% and has generated profits
sufficient to give a 250% rate of return on additional investment. It
has significantly reduced runoff and soil erosion,

This promising agronomic and econonic performance has held wup in
on-farm verification trials which were started at one locationi n
1981-82, expanded to eight sites in 1982-83, and are now carried out at
many locations in 28 districts of Andhra Pradesh, Karnataka, Maharashtra,
and Madhya Pradesh by the State Departnments of Agriculture (Fig 2). The
1982-83 results fromthese ICRSAT col | aborative sites showthat therate
of return on additional investment ranged fromabout 25 to 380%  The
?evello%%r}\ehnt cost of the on-farmwatershed test sites varied from Rs.200
0 a.

~ Mre detailed information on the deep Vertisol production
environment, on the inproved technology, on its performance at |CR SAT
Center and in on-farmverification trials, and on policy implications s
contained in the papers listed in the references.

Policy Issues

There are a nunber of E)Ol icy issues which have to be considered* before

the promse offered by the inproved technology can be regarded as a real

potential.

Technologicd Rdlicy

Results fromthe verification trials sug%est the need for: o adaptive
arly i n Madhya Pradesh towards a

research on croppynP systems particu
flexiblepackagetailoredtoregional needs; ¢ cheaper alternatives to
presently available models of the wheeled tool carrier; < design
modificationsto the broadbed-and-furrow system for higher rainfall
environments and for crops |ike wheat; ~ ¢ steps |nthetechnoI0%y
experiments to measure the benefits from specific conponents of the

* Miny of these are not new and were also raised at the Second
Policymakers' Semnar on Inproved Vertisol Mnagement held at |CRI SAT
Center, 8-11 September 1982.
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package; component research on inproved weed nanagement, pest
resistant cropvarieties, and chemcal control of pests; and ¢ an
analysis of water harvesting and supplementary irrigationto ensure the
establishment of the postrainy-season crop in sequential  cropping
systens.

Marketing and Infrastructure

Several marketing problems have danpened the econonic performnce of the
improved technology. The absence of markets for nontraditional kharif
c_roPs |'ike mize in these areas represents a problem in the early
diffusion of the Iechnologdy.. Gains fromt he technology will also be
reduced i f fertilizer of the desired type i s not available when needed.
Availability of soybean seed i s critical t o the expansion of kharif
cropping in Mdhya Pradesh. Lack of operating spra){ers and effective
insecticides, "and of timely informationto control Heliothis pod borer
infestations in pigeonpea—particularly in Andhra™ Pradesh—have been
important constraints. Building nore "all-weather access roads in the
principal kharif-fallowing districts of Mdhya Pradesh should also
stimulate diffusionof the inproved technology.

Vit er shed Devel opnent

Watershed development requires grid surveying, land levelling/shaping,
and constructing min and field drains. These developnents confer
differential benefits to farmers as individuals and to watershed
Bartlmpants as a group. Hw mch of the devel opment cost shoul d be
orne by farmers and financed with credit, and how much should be
subsidized by the State Departments of Agriculture? For exanple, a full
subsidy may be required for comunity drains because i t is difficult to
apportion costs to beneficiaries. Those in the upper reaches where
drains are smaller stand to gain |ess than those in the [ower reaches
where drains are larger and benefits from inproved drainage are greater.

Qedit

| f devel opment costs of the watershed are not totally subsidized b)(. the
State Departments of Agriculture, then expenses for land |evelling,
constructing field drains, and formng broadbeds and furrows will have to
be financed through new |ines of medium to long-termcredit. Longer
termcredit is also needed for the purchase of the wheeled tool carrier,
its attachments, and spray|n? equipment. New |ines of credit could also
be opened to finance purchase of tool carriers for customhiring, or to
manufacture tool carriers and attachments.

For crop loans, flexibilityinthescaleof financeis required to
meet t he denmands of specific ‘cropping systems i n different Vertisol
areas. In 1982/83, average "out-of-pocket" ‘expenses of the watershed

farmers in the verification sites ranged from about Rs.800/ha in Andhra
Pradesh t o Rs.2200/ha in Madhya Pradesh. V& feel that Rs.1000/ha for a
crogm ng year should be the mnimm scale of finance with this
technology.” The maximm scale depends on the cropping system For
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exanple, Rs.600/ha may be sufficient to finance a mungbean-rabi sorghum
sequential crop in Andhra Pradesh, but it would not be enough to cover
the cost of nost cropping systems in Mdhya Pradesh. reover, Sone
cropping systems particularly reSpondto |ate-seasoncredit. Thefallure
to protect P| geonpea from pod borer in December—because credit has been
texh%sgggo—/er?u d” have disastrous economc consequences, with a loss of up
0 Rs. a.

Loans should be negotiated for both rainy- and postrainy-season
r BS together within the sanme agricultural year. Qne loanwith two
ursements is preferable. Because |land development and preparation
uld start as soon as the rabi crop is harvested, the dishursement for
kharif season should be well in advance of the start of the monsoon.
my be prererable to restrict larger farmers' borrowing up to the
imt where a registered mortgage is not required, to avoid considerable

ays in processing and dishursement of [oans.
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The agricultural fieldofficers of banks, who process |oans in these
dryland projects, should he intimately involved at the field level in
managing, processing, and monitoring so that non-interest-rate borrow n?
costs to farmers are reduced and collection efforts correspond to wha
has actual |y happened in the farmers' fields.

Wth the watershed approach, overdues and lack of land titles
present additional complications. Technically, it is desirable and in
many cases essential, that al | farmers participate in the devel opment of
the watershed i n the first year when the main and field drains are
constructed. Should State Departments of Agriculture provide credit to
watershed farmers who are defaulters, or who do not have clear titlesto
land and are therefore not serviced by banks? Can lending procedures be
de5|kgn°ed t o inprove loan recovery ‘anmong farmers who ar e poor credit
risks?

. Summ ng up, the demand for both investment and short-term cred
will increase i n the deep Vertisol regions particularly i nthe fir
Year._ Nw lines of credit are required, Jlending norms should b
lexible, and repayment performance will have to be carefully monitored.
The main source of risk for lending institutions involves extending the
improved technology to regions and areas where poor drainage is not a
constraint on kharif cropping and to areas within the deep Vertisol
region where [ittle adaptive cropping systems research has been
undertaken, Bankers should play an active role in monitoring the
verification test results to acquire a better understanding of their
economi ¢ i mplications.

it
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Selection of Project Sites

Criteriafor selectionof project sites were discussed at the Second
Policymakers' Seminar.  Participants felt that the following criteria
were important: « sites should be accessible; « a regional research
institution should help designthe project and conduct adaptive research
as and when local problems arise in the on-farm projects; ¢ a godown
shoul d be available or built at thevillage site; e work shoul d hegin at
the lower end of the watershed and progress to the wupland areas; .
the

0
[ittle irrigated land should be inthevillage or nearby; t as far as



39

possible, areas requiring major shifts in cropping pattern should be
avoi ded; and + farmers should be willing to participate in the project
and shoul d not be coerced. Are these criteria still valid in the [ight
of last year's experience? Are there other relevant considerations that

have been’ overlooked?

~Scheduling of development activities over time and space also merits
di scussion. Innost project sites startedthisyear, the drainage system
has not been conpleted. " Should watershed development be finished in
existing sites before the project expands to new sites in the same state?

Need for a National Franework for Vétershed Devel opnent Authority

The Ministry of Agriculture, GI has drawn up plans to progressivel

initiate “development of 105 watersheds across the country. “Several o

these would be located in the deep-Vertisol areas of India. There is an
urgent need to develop watershed rranagemant authority(ies) at national
and state levels to plan, execute, and coordinate devel opment work in the
selected watersheds. Apreliminary schemtic flowchart for the purpose
is shown in Figure 3.

Training and Stability of Project Staff

Soil conservation officers have the basic skills in watershed
devel opment, but they require training i n_land and water rmanagenent
SPECIflcaIIOHS on the “improved technology.  Training of agricultural
officers and farmers in the wuse of the wheeled tool carrier and its
attachmentsisalsoessential.

, The inproved technology demands timely and location-specific
information and skills. Successful transfer” of the technological options
is inmpeded by frequent transfers of extension and soil conservation
staff. Such transfers alsogreatly dimnishreturnstoinvestments in
training of manpower., (nce the staff are trained, they nust be allowed
to stay in position for a specified period, say at least three years.
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Dryland Projects in Andhra Pradesh*

I ntroduction

About 65% cropland in Andhra Pradesh is under rainfed farmng and s
vulnerable to the vagaries of nonsoon. As a result yields show marked
fluctuations, dependmg on the rainfall over the crop season. The
farmers tend to regar drklland farmng as risky and a gamble. They are
reluctant to invest in costly inputs in the absence of appropriate and
tested technology. Apart from weather aberrations, variability and
dra|na?e problems of the soil also contribute to disparities in “crop
production.

The soils are either black or red. The technology developed for
deep black soils (Vertisols) at ICRISAT has proved that with adoption of
the recomended practices, yields could be raised to 3000-4000 kgl ha.
This technology was triedout in 1981/82 and 1982/83 in farmers' fields
i n Mdak district, in the proximty of ICRISAT. Based on this
experience, it is being extended in 1983/84 t o other districts. The ICAR
has al so evolved a package of practices for dryland farmng in both types
of soils. By popularizing these technologies, there exisfs a \%.eat scoFe
for increasing production of cereals, pulses, and oilseeds. Vile both
the ICRISAT and ICAR Vertisol technologies are bei ng tried out i n
setlectedd districts in 1983/84, the ICAR technology for red soils is being
ext enaed.

Qiteriafor Sl ectionof VMt ersheds in 1983/ 84

| n Andhra Pradesh deep black soils are predomnantly found i n Medak,
Ni zamabad,  Karimagar, Adilabad, Warangal, and "~ Khammam districts,
covering an area of about 25 million ha M crowat ersheds have been
selectedinthesedistrictskeepinginviewthefollowingcriteria:

* The soils should be Vertisols/Alfisols, withless than 3% slope
and average rainfall of 750 nmor nore per year.

« The percentage of small/marginal farmers should be substantial and
they should he responsive and progressive.

¢« There should be adequate credit facilitiesavailableinthe area.

« For Vertisols, there should not be any irrigated areas in the
village or atleast the farmers in the selected watershed should
not have any irrigatedlands. For Alfisols, the irrigated area
should not” be nore than 10% of the total.

* Prepared by the Secretary, Food & Agriculture, Government of Andhra
Pradesh, and presented at the NABARDICARICRSAT Workshop on
"\\t ershed-Based Dryland Farming in Black and Red Soils of  Peninsular
India," 34 October 1983, ICRISAT Center, Patancheru, AP, India.
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The selected Vertisol watersheds should preferably be at |
5-10 km away from the Alfisol watersheds. To the extent possi
the watersheds could be near the research stations of [CRSAT/ICAR
and be on the roadside to produce a hetter demonstration effect.

Experience w th | (R SAT Technol ogy

The | CRI SAT .technologr was tried out in 1981/82 on 1522 ha in
Taddanpallg V|||a%e of Medak district with 14 participating farmers.
During 1982/83, two more villages—Sultanpur and Anthwar in Mdak
district—were also selected, Tncreasing the area of operation under
| CRISAT technology to 48.94 hectares, with 29 participating farmers. The
%r&ppulg pattern followed and the performance of the crops are given in
able 1.

Eval uation of the | (R SAT Technal ogy

Though the results for the last two years have been generally
encouragmg, it israther early to evaluate'the effects and inmpact of the
ro?ram he impressions of the farmers and their constraints are as

ol Tows:

« | f summer showers do not occur, preparatory cultivation for the
(fjofrfmaH'otn of  broadbeds and furrows and dry seeding become very
ifficult,

« Land levelling should be done to near perfection to ensure uniform
germnation inlow-lying patches.

« The cost of a wheeled tool carrier with accessories (about
Rs.10 000) is beyond the reach of the average farmer. It should
be made available on custom service. The possibility of extending
subsidies to farmers intending to purchase the equipment needs to
be considered.

* Heavy draft animals are required for the preparation of land with
the  wheeled tool carrier, which the small and marginal farmer
cannot afford.

. ijeldy weeding or intercultivationis necessary to obtain good
S

yields. At times, these my not be possihble hecause of continuous
rains.  There can be acute labor shortage for weeding and
[rgterculknvatlon during August when paddy transplantation s at
i ts peak.

* \Mere a crop Iike mungbean or blackgram matures for harvesting in
August, heavy rains can spoil the quality of seed and hinder
preparatorycultivationfor therabi crop.

« Small and marginal farmers require liberal financial assistance
for purchase of seeds and fertilizers, without which expected
returns will not be possible.
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The 1CAR technology for red soils was also inplemented for the first time
dd.urtln.911981/82 i n an area covering 37 hai nthreevillages of Mdak
istrict.

During 1982/83 the area of operation was extended to cover 38.9 ha
The rainfed crops grown with | technol ogy gave significant additional
yields (Table 2). he farmers learnt that™ Dy observing sonme sinple
practices they can harvest sizeable yields fromred soils too.

Bval uation of the | R Technol ogy

[t is premature to evaluate the results of the schene. However, the
following general observations can be nade:

+ Premonsoon preparation of land has helped to advance sowings by 10
days with its fine tilth;

« ke of hybrid seed, combined withapplicationof fertilizers, has
doubl ed crop yields;

o Traditionally, fertilizer i n maize was applied at tasseling.
Nitrogen application O 25% alongwith P,Os at the time of sowing
and remaining N at 30 to 60 days has doubled the yields.

« Formation of key bunds has controlled erosion and inproved the
water-retention capacity of the soil in the watershed, supp|¥]|ng
much-needed moi sture to the crop at the initial stage of growth.

The ICAR technology can he easily adopted by the small and marginal
farmers. It does not involve a major shift t o agricultural rrachinerK.
The 'A frame for formation of keylines is sinple and within the
understanding of the farmers.

The constraints that have been noticed are as follows:

« Adequate funds would be needed to meet the additional cost of
inputs, such as inproved seeds and fertilizers, and inplements
like FESPO plow. This may be arranged on [liberal terms by the
financial institutions/government, besides providing subsidy on
i mportant practicestotheparticipant farmers.

* Provision of technical assistance for marking the key bunds as
gm_dellnes for contour cultivation and ahﬁnment of suitable
rgl nage system to dispose the runoff on watershed basis my be
made.

« Crop insurance needs to be provided to cover risks in the event of
cropfailureor seasonal aberrations.
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Programfor 1983/ 84

Convinced b){ the encouraging results of ICRISAT technology in deep black
soils and TCAR technology 1 n red soils, the program for "1983/84 has been
extended to 5 nor e districts having similar climtic
conditions (Table 3).

The Government of Andhra Pradesh purchased 52 wheeled tool carriers
and supplied themfree of cost. The amount provided is not sufficient to
carry out al | the plowingactiviti es,re(lm red after meeting the cost of
wheel'ed tool carriers. During kharif 1983/84 commercial and cooperative
banks have advanced |oans for purchase of seeds and fertilizers, in
addition to short-termloans given by the Department of Agriculture.

Qondi tion of Gops

For kharif 1983, dry seedint{; could not be taken up inall thedistricts
and the sowings were complefed |ate in the season. The condition of the
standing crops is, therefore, far from satisfactory due to heavy
incessant rains. The early-sown mngbean and blackgram crops have been
affected badly and very low yields are expected. Sorghum and meize crops
were also affected by heavy Continuous rains in August.

Difficulties in the Implementation of Program during 1983/84

« Due to the drought conditions of 1982/83, inadequate soil moisture
made plowing operations very difficult i n April-May. Prenmonsoon
sowings could not he completed” satisfactorily due to delay in
tractor plowing, late receipt of inplements (wheeled ‘tool
carriers) and for want of heavy draft animals.

« Financial assistance to the small and marginal farmers uas
inadequate for the purchase of inputs in time.

« Unprecedented high-intensity rains resulted in overflow of
waterways and caused breaches, damaging the broadbeds and furrows.
These " rains made  operations—either  manual or with
bul locks—difficult for considerably long periods.

* Despite these difficulties, the two technologies have evoked an
enthusiastic response from  farmers. The depart ment al
functionaries are cautiously optimistic that over the next few
years it should be possiblée to achieve a breakthrough in dryland
agricultural production, with the help of ICRISAT and ICAR
technol ogy.

Qher Dryland Farming Schenes in Andhra Pradesh

| . Integrated Dryland Farming Project at
| br ahi npat nam Rang7areddy District, was taken up with Central Government
assistance i n 1969-70, based on the research findings of ICAR and APAU
e nore project was started in Anantapur District during 1971-72.

Dryland Farming Project. The
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Since 1979-80 both these progects have been continued as State
Non-plan  Schemes. Every year 800 ha are selected on watershed basis
under each project. The anrual action plan to conserve soil and moisture
and to introduce the recomended practices of crop mnagement s
formulated in consultationwith the scientists of ICAR and APAU" and is
implemented with the approval of the Government. The credit requirements
are met through the cooperative societies and banks. So far an area of
18 200 ha has been treated by these projects. The outlay for 1983-84 is
Rs.1.05 million at Rs.0.52 million per project.

River Valley Project. This is being inplemented since 1973-74 in the
catchments “of Sriramsagar,  Nagarjunasagar, and N zansagar on watershed
basis with the objective of reducing the silt flow into "the reservoirs
and  prolonging their [longevity. Every year, managenent plans on
m crowat ershed basis are pref)ared, based on a detailed survey, and works
such as %r_aded bunds, gully control, retention dans, trenching, and
?fé_oresta ionare taken up with the prior approval of GCovernment of
ndi a.

- So far, 25 431 ha have been covered at a cost of Rs.16 million.
During 1983-84, it is oproposed to cover an additional 4632 ha at an
estimated cost of Rs.4.3 million. These works not only check the
siltation of reservoirs, but alsohelpingetting good rainfed crops by
conserving soi |l moisture.

Drought-Prone Area Devel opment Programme. ~ This program is  being
implemented since 1975-76 in seven districts viz., Anantapur, Chittoor,
Cuddapah, Kurnool, Mahabubnagar, Nalgonda, and Prakasam with 50% Central
assistance. The objective is tomtigate the effects of drought through
construction of permanent works, besides providing enployment ‘to rural
labor during off season.  Under agricultural sector the drylands are
treated on watershed basis with graded bunds, gqully control, and
waterharvestmg devices on priority basis. Upto the end of 1982/83, a
‘.OHI'. of 0.29 million ha have been treated at an expenditure of Rs.77.8
mllion,

Integrated Dryland Project. It is proposed to cover 2000 ha each in the

districts of Kurnool and Anantapur on a watershed basis, in collaboration

with 1CAR and the District Rural Development Authority (DRDA). The

preliminary steps to be taken are heing worked out.

Wter Harvesting Technology Projects. [t is ﬁroposed to take wup a

dryland farmng project durlng 1983-84 with enphasis on water harvestln%
S

technology in selected watersheds of Jogipet Taluk, Medak district, wit
the financial assistance of Government of India. This selected area will
he used for testing soil and water conservation measures, inproved crop
husoandry, —utility plantation of fruit and fuel plants, and the surface
runorf wil | be harvested. An area of 702 ha is proposed to be covered at
a cost of Rs.2.5 million. The project report is being finalized.

Devel opment and Popul arization of Seed-cumPertilizer Drill. Under _thi

his
scheme 1600 demonstrations of 0.5 ha each will be organized, giving a
financial assistance of Rs.400/- per demonstration towards the cost of

seeds and fertilizers. It is proposed to inplement this scheme with 50%
Central assistance during 1983-84 in Medak District. It is also proposed
to supply 1000 seed-cumfertilizer drills at subsidized rates. In the
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current kharif season 300 demonstrations have been organized already with
seed-cum-fertilizer drills and FESPO plows.

Development of Microwatersheds under the New 20 Point Programme: Under
this program, it is proposed to develop 250 microwatersheds by pooling
the available funds of ongoing schemes under different sectors. It is
proposed to supply minikits of oilseeds and pulse crops, develop minor
irrigation and pastures, and to raise fruit and fuel plantations.

World-Bank Aided Rainfed Farming Project: It is proposed to take up a
World-Bank Aided Rainfed Farming Project in Rangareddy District on a
watershed basis in red soil areas covering 25 331 ha of geophysical area,
of which 10 294 ha are cultivated. The watershed areas will be subjected
to soil and water management, forest and grassland development, and
improved crop husbandry and livestock improvement, in a phased manner
over a 7-year period at a total outlay of Rs.39 million. This project is
likely to be implemented from 1984-85.

Table 1. Performance of crops under ICRISAT and traditional methods of
managenent in indicated villages of AP, 1981/82 and 1982/83.

Yields obtained

(kg/ ha)
Project _ _ o

Wt er shed . area Nei ghboring Additi-  Percent
sel ected Croppi ng (ICRISAT area (Tradi- onal pro-- increase
and area pattern method) tional method) duction in yields

1981/ 82
Taddanpal Iy Sor ghum 2180+ 1400+ 935 58%
(6.98 ha) Pi geonpea 375 220
Taddanpal |y Mai ze +
(1.92 ha) Chi ckpea 2007 920 1087 118%

1982/ 83
Taddanpal I'y Mingbean + 454+ 245+ 333 52%
(3.45 ha) Sor ghum 519 395
Taddanpal |y Sor ghum 2136+ 1353+ 1146 72%
(2.03 ha) Pi geonpea 593 230
Sul tanpur Sor ghum 1922+ 1268+ 920 62%
(13.50 ha) Pi géonpea 481 215
Ant hwar Sor ghum 2358+ 1408+ 1491 83%
(9.60 ha) Pi geonpea 926 385
Ant hwar Mingbean + 600+ 260+ 805 120%
(1.80 ha) Sor ghum 875 410

[ = intercrop;

+ = sequential

crop.
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Tabl e 2. Crop performance under ICARtechnology inthreevillages of

Medak district, Andhra Pradesh,

1981/82 and 1982/ 83.

Yiel ds obtained (kg/ha)

Percent
Village Cropping Project Neighbor-  Extra increase
(year) Pattern area ing area yield inyields
Sul tanpur Pure 1380 920 460 50%
(1981/82) Mai ze
Ml ug Mai ze/ 2380+ 1025 1490 145%
(1981/82) Pi geonpea
Sul tanpur Pure 2607 920 1687 183%
(1982/ 83) Mai ze
Takapal | Pure 2218 1250 968 7%
(1982/ 83{ Mai ze
[ = intercrop. ) T -

Table 3. Areatargetedand covered (ha), di Strict-wise, under | CR SAT

and ICAR technol ogi es in Andhra Pradesh, 1983/ 84.
lCRh%/I\ToéyECh- ICAR technol ogy

District Black soils Black soils Red soi—l-;-

“}"* ------- -A“* T A T A h
Medak 100 128 50 68 100 110
Ni zanmbad 100 100 50 50 100 100
Kharmam 100 100 50 50 100 100
Adi | abad 100 90 50 32 100 78
Kari magar 100 100 50 50 100 9%
Wr angal 100 96 50 3 100 100

* T = Target;

A = Achi evement.
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Dryland Farming Programs in Karnataka*

I ntroducti on

Devel opment  of dryland.farmin% was taken UP in 85 selected watersheds
covering 43 579 ha during 1982/83. The taluks receiving less than 850 mm
rainfall were taken up for devel opment. The objective Was t o increase
)él el ds by adopting technol ogies evolved by the University of Agricultural
Sci ences, Karnataka, I[CAR “and |ICRISAT, and b u3|ng% the experiences of
integrated dryland development projects. ne of t he min strategies
advocated are outlined here.

Froper Soil and Vter Gonservation Measures

These consisted of contour bunding, graded bunding, interbunded area
managenent practices, conpart ment bundi ng, SC00pi ng, and  land
smoot heni ng.

Gopping Systens, |npl enents, and Input Cedit

Cropping systems were recommended to suit the local conditions.  The
crops recomended were generally drought resistant, high yielding,
photo-insensitive and of short duration. Improved inplements were
distributed to the farmers at subsidized rates. For timely supply of
|nf)ut requirements including credit, cooperative institutions, banks,
K?A C,| K%SC t and KSCMF have been actively involved t o increase the nunber
of sale points.

Qher Srategi es Adopted

To ensure hi?h returns, the use of quality seeds, application of optimm
doses of fertilizers, and effective plant protection measures were
advocated. Planting of Pon?arrea, Glyrecidia and castor was taken up all
along the bunds. Subabu (Leucaena |eucocephala) was introduced on a
large scale so as to nmeet fodder, fuel, and timber requirements.

Program for 1983/ 84:

Impressed hy the progress achieved durinsg 1982/83, it has heen decided to
extena this technology over al | the 175 taluks in the State at the rate
of 1000 ha per taluk (tot.al area 175 000 ha).  Dryland agriculture
technology is advocated in the 106 taluks receiving less than 750 mm
rainfall, "and rainfed farmng technology in the 69 taluks receiving nore
than 750 mm rainfall.

* Prepared by the Secretary, Food & A? iculture, Government of Karnataka,
and presénted at the NABARD | CARTCR SAT Workshop on "Wt ershed- Based
Dryland Farming in Black and Red Soils of Peninsular India," 34
Ocfober 1983, ICRISAT Center, Patancheru, AP, India.
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Dyl and Devel opnent Boar ds

Formation of Dryland Development Boards in the 4 Revenue Divisions of the
State is proposed, to tackle the problems of the dryland farmers. A
sem nar - cum wor kshop will also be organized wherein scientists from | CAR
US  |CRISAT, the concerned national ,croP research program and the
resource personnel of the Department of Agriculture and alliled depart-
{renﬁs |W||| be invited t o chalk out” programs based on t he latest
echnol ogy.

Br oadbed- and- f ur row (BBF) Technol ogy i n 1982/ 83

Another dryland agriculture technology for mnagement of Vertisols,
evolved by ICRISAT, was introduced in Farhatabad watershed (16.8 ha),
Gulbarga di'strict, and in Andura watershed (8 ha), Bidar district. he
wheeled tool carrier ws used to |ay out broadbeds and furrows. This

technol ogy helped in conserving the rain water and mking efficient use
of it during the crop-growth period, besides improving drainage.

_ The important cropping systems followed in this technology were an
intercrop of sorghum and pigeonpea, or mngbean followed sequentially in
the rabi b}/ sorghum safflower, or chickpea. Both systems gave “good
results, with a cost:benefit ratioof 1:3 in some instancCes.

BB Technol ogy for 1983/ 84

Encouraged by the results achieved during 1982/83 this technology has
been exiended to the districts of Raichur, Bellary, Belgaum and Dharwad,
i nadditiont oBidar and Culbarga districts. |t has been programmed t o
cover 500 ha in 50 blocks. By August 1983, 277 ha had been covered and
survey and planning conpleted for 1354 ha.

As t he BBF techno
areas, it has been
rainfall areas.

ogy i s meant primarilg| for dependable rainfa||
e

I |
introduced in dependa and highly dependable

Other Projects in the State

e A State-financedgilot project on watershed managenent i S being
inpl emented over 866 ha in Mysore district.

e Awatershed of 29 803 ha in Bangalore district is programmed t o be
devel oped under World Bank assistance over 7 years.

« Apilot prO)ect, sponsored by the Central Government, on _water
conservation har.vest|né1 technology is being taken up over 700 ha
i n Mysore district, imlarly under DPAP 1t i s proposed to
devel 0p one nore watershed of 1000 ha in Kolar district.

« (e watershed each in Bellary and Bijapur districts have been
progranmed to be devel oped with assistance.
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Some Notes on Watershed-Based Dryland Farming
in Black Soil Regions of Madhya Pradesh*

| n Madhya Pradesh, 87%of agriculture i s dependent on rain. The area
affected” by erosion is 20.6 million ha or 156% of the all-India figure,
Area unaer the plowis 18.8 million ha, of which 79% is wunder kharif
cropping, and 42% under rabi croprplng,, with 21% cropped more than once
(hbased. onTeks)Iumzi\tes for 1982-83). The major crops grown in the state are
shown in Table 1.

Table 1. Crops grown in Mudhya Pradesh, by season.

Maj or crops Khari f Rabi
Cereal crops Rice, Sorghum \heat, Barley
Mai ze, Pearl
Millet, and Mnor
Millets
Pul se crops Pi geonpea, Blackgram Qam Peas, Lentils,
Mingbean Lathyrus
Oi | seed Groundnut, Sesamum Linseed, Rapeseed,
crops Ni gier (recent Must ard
introducti onSoybean)
Commer ci al Cotton, Sugarcane
crops (Cashewnuts i ntroduced,

coconuts under trial)

Fruit trees Manglo, Citrus, Quava, Pine-
apple, Custard apple, Ber,
Papaya, Banana, Jackfruit
(used as vegetable)

Dryland Farmng under Various Soil Types

1.Black soil areas. As much as 48.4% of the cultivated area i n MP i s
under black sojls. Mst of this area_é;rows crops—such as sorghum
cotton, maize, pigeonpea, and minor mi|lets—during the kharif season.
These soils are constantIY under%m ng a process of depletion due to
erosion by runorf water. Milwa Plateau, Nmr Plains, Jhabua Hills,

* Prepared by the Department of Aﬂriculture, Government  of  Mdhya
Pradesh, and presented at the NABARD-ICARICRSAT Wrkshop on
"\\t er shed- Based Dryland Farm ng in Black and Red Soils of Peninsular
India," 34 October 1983, |CRISAT Center, Patancheru, AP, Indi a.
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Satpura Plateau, a part of Winganga Valley, and a part of Vindhyachal
Plateaupresent thissituation.

The other big region of black soils consists of the monocrop rabi
areas of Narmada Valley and Vindhya Plateau where the fields remin
fallow during the kharif season. The areas of discharge in this case are
eroded and subjected to drougiht.. The areas of recharge, espemall* the
bunder fields (a typical exanple is the Haveli tract of Narmada Valley),
suffer seriously from problems of drainage which stand in the vay of
kharif cropping.

Identification of problems in growing crops on black soils and
experience with soybean have provided a very encouraging direction to the
managenent of these regions.  Several steps are under way, ainmed at
increasing productivity andintensity of croppingunder al | soil typesin
generall and under black soils in particular. Some observations that my
e of interest are as follows:

« Soybean has caught up in nost of the traditional rabi areas as
an additional cropwhich is rainfed during kharif. Inthree out
of fiveyears, the rainfall permtsanorml rabi cropafter the
soybean.

« e of organic matter in black soils permts a short-duration
paddy crop during kharif intraditional rabi areas.

* Program of drainage and harvesting water simultaneously is being
tried on a watershed basis to afford a stable base to the
dryland farmng technol ogy.

« Intercropping of wide-row crops Iike sorghum pigeonpea, maize,
etc., withsuitable pulse or oilseed crops, especially soybean,
isgainingpopularity.

« e of inproved agricultural i mpl ement s, especially
seed-cum-fertilizer drills, has been found to be beneficial in
moi sture conservation and for better efficiency of applied
nutrients.

« The ICRISAT technology for Vertisols, with its accent on
broadbeds and furrows is under trial at tw locations
Begunganj (Raisen district) and Phanda (Bhopal district). The
technology is obvioule sound. Further testing is needed to
determnelarge-scaleapplication,

The area under kharif fallow has declined during the last five
years. This is a technological breakthrough. As shown in Table 2,
decline in kharif fallow i s much more than the corresponding increase in
rabi fallow. Programs of minor irrigation and water harvesting will soon
curb the increase inrabi fallow.



Table 2. Extent of fallow land in Madhya Pradesh, by year and season.

Year Kharif fallow Rabi fallow
(million ha) (million ha)
1978-79 5.18 10.5
1979-80 4.54 11.1
1980-81 4.64 11.0
1981-82 3.53 11.1
1982-83 3.80 10.8

2.Red and yellow soils. Chhatisgarh and the adjoining areas, the "rice
bowl" of the state, cover about 29.5% of the cropping area in the State.
These soils are more depleted than eroded. Levelling and bunding of
paddy fields, increased use of organic matter and programs of water
harvesting on watershed basis are identified as the foundation items for
developing these areas.

3.Skeletal soils. About 9% of the cultivated area comes under skeletal
soils where cultivation is practiced on marginal and submarginal lands in
the tribal belt of Mandla, Jhabua, etc. Cultivation is uneconomical in
some of these areas. The areas are prone to heavy erosion by water and
suosequently to drought. Besides protecting areas through soil
conservation measures, efforts are under way to encourage social
forestry, horticulture, and pasture development in the undulating lands.

4.Mixed red and black Soils. Areas of Kymore plateau and Bundhelkhand
cover about 8% of the agricultural land. Districts of Rewa, Satna,
Panna, Katni Tehsil of Jabalpur, Chhatarpur, Tikamgarh Datia, and part of
Shivpuri district fall in this region. Problems of these areas can be
solved through soil conservation measures, by introducing soybean, by
water harvesting, and in general through dry-farming technology on
watershed basis.

5.Alluvial soils. About 5% of the agricultural land is comprised of
alluvial soils, half of which has already turned into ravines in Chambal
and Gwalior divisions. Special schemes for developing these areas, in
view of their being prone to the dacoity menace, are under consideration.

Watershed-Based Dryland Farming

Significant efforts  were started during 1982-83. About 620
microwatersheds were identified for planned development. Detailed
project reports were prepared for more than half of the identified sites.
During 1983-84 these areas are getting more pointed attention. The
quality of effort will improve with experience. Development of
watersheds has been taken up in three ways as under:

1. Work has been taken up on land development, minor irrigation,
and water harvesting. About 3.7 million ha of agricultural land
has been subjected to soil conservation measures. Such work has
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so far been scattered and isolated from ingroved agronom cal
practices, a situationthat will be inproved by the “watershed
approach.

2. Application of dry-farmng technology, use of improved seeds,
introduction of "an additional crop |ike soybean to increase
intensityof cropping, intercropping, useof fertilizer, proper
placement of seeds and fertilizers with inproved
seed-cumfertilizer drills, etc., in areas not treated by soil
conservation measures, is already under way.

3. Application of dry-farmng technolo?y as above is also under way
in areas developed "hy soil” conservalion measures—eld as well as
newy developed areas.

Land devel opment work is so far confined to private [ands because
the cost is recoverable in 20 years. Covernment is actively considering
a proposal to subsidize 25 to 30% of the total expenditure “on comunity
works 1ike Frowdmg drainage, protection of public lands against
erosion, development of pasture lands, etc.

Multidisciplinary Approach

The Additional Chief  Secretary and the Agriculture Production
Commissioner  coordinate activities of various departments, namely
Agriculture, Forest, Veterinary, Horticulture, etc., at thestate level,
so that all the departments join their resources for the development of
selected watersheds.

At the district level the Collector is the Chairmn of the Vatershed
Managenent Committee, so that activities of various departments could be
combined on watershed basis.

The Department of Agriculture is the nodal department from the state
evel to the ,prolject level. An Officer of the rank of Additional
Director of Agriculture is the Nodal Officer at state headquarters for
monitoring the watershed-bhased dry-farmng program  He is also incharge

of the Soil Conservation Program

Long-Term Soil and Véter Managenment Program

For every district a master é)_lan of Soil and VWater Mnagement for a
Benod of 6 years (including the last year of the 6th Plan and the 7th
lan period) s expected to be ready by the end of 1983. Guidelines for
such ~a master 'vglan were issued by the Secretary, Agriculture Department,
Governnent of Madhya Pradesh.



Dryland Farming in Maharashtra*

The National Commission on Agriculture has estimated that the total
irri %at ed area in Maharashtra woul d not exceed 30%of the cultivated area
even atter irrigation i s developed to its full potential from al |
sources. It is, therefore, obvious that the statewill have t o depend
?r|mar||§.on dryland agriculture i n order to meet its full requirement of
fooa. ince 88.5%area of Maharashtra depends entirely on rainfall, it
is essential that soil and water are properly conserv for achieving
sustained and optimal agricultural proauction,

|
0l
ol

Conserving and optimzing the use of rainwater, so that it stays in
the soil profile for a longer duration and is released slowly through the
drainage line i n that area, thus becomes an important constituent of
improved dryland farm,n?. This would al so nake the streams in the area
perennial or sem perennial for irrigating crops whenever needed, and
raise the yield level. Thus integrated development and managenment of
¥vate[sheds naturally becomes the prime solutionto the problemof dryland
armng.

Srategy for Dryland Farning

The strategy so far followed to inprove food-grain production was to
change from traditional crop varieties to hybrid and h|é]h-y.|eld|n
varieties. Thisledtoaaquantumjunp in agricultural production.
stage has now been reached where increase by this nmethod will be nore or
| ess marginal, as nost of the potential areas have been brought already
unaer hybrid and high-yielding varieties.

The strategy for dryland farmng now adopted comprises broadly of:

* Provision of basic land-development infrastructure on a
watershed basis, so as to enhance the capacity of the soil
profile to retain moisture (this nmy be called the hardware
conmponent).

« Adoption by farmers themselves, with |ogistic and extension
support from Government, of appropriate cropping systems and
agronom cal practices based on soil trpe, use of  seed of
improved variety, and use of inproved inmplements, optimum use of
fertilizers, plant Frotectlo,n, etc., inorder to mnimze the
risk inherent in dryland farmng (software conponents).

* Prepared b% the Directorate of Agriculture, Maharashtra, and presented
at the | CAR-1 CR SAT Workshop on "Watershed-based Dryland Farmn
in Black and Red Soils of Peninsular India," 3-4 October 1983, ICRSA
Center, Patancheru, AP, India.
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, The three organizational streams of the Agriculture Department,
i.e., land and water management, T & V extension, “and inputs supply W'”P
PIO\r/]IdF the linkage befween hardware and software ~ conponents 0
echnol ogy.

Har dwar e Conponent s

An anmount of Rs.200 million has been spent annually on these works. The
various works done till March 1983 are shown in Table 1

These activities have definitely helped in soil and moisture
conservation and also helped increase crop production to some extent.
These programs were carried out individually ina scattered manner till
last ‘year. It was nore a tool for ‘“providing enployment to rural
unenmpl oyed, underenployed, and to people affected by scarcity, rather
than a meaningful ‘“program to develop land and raise its productivity.
During the scarcity ~of 1982-83 the following special ~programs were
introduced, in addition to the above activities, as a long-term neasure
for mtigationof drought infuture.

Land Shaping and Grading: This is taken up as an interbund treatment

where  contour/graded — bundi nlg work has been carried out. The technolo(%

includes reducing the main slopes to 0.8 - 1.0% and |ateral slopes to (.
0.4% This helps the in situ conservation of moisture.

On Farm Dry-Land Devel opnent (CFDLD): ~ This  program conprises  of
asture-cumtree cropping on shallow soils under land capability classes

to VI where arable crops cannot be  grown. Leguminous grasses like
Stylo hama and Stylo scabra are planted with suitable tree crops.

Broadbeds and Furrows:  This Erogram consists of laying the whole [and
alternately into beds of 105-cm and furrows of 45-cmwidth at a gradient
of 0.2% to 0.4% depending on the soil type. The technology evolved by
[CRISAT is found particularly useful in deep black soils in the assured
rainfall zone of Maharashtra, where drainage becomes a problem and often
interferes with tillage operations.

Progress of operations carried out in the identified watersheds is
shown in Table 2. Wth the introduction of interbund treatments, the
State Government has now decided to inplement soil conservation  measures
on a conprehensive watershed development basis (CONEP). The soil
conservation works are now being carried out in an infegrated nanner on a
watershed basis, which increases moisture conservation by the soil.
Conbined with propagation of Dbetter agronomical practices  through

intensive extension, this will goalong way towards stabilizing crop
yield under rainfed farmng. The work is now in progress in several
wat er sheds. Table 3 indicates the number of watersheds selected for the

program mny of these watersheds are now under i mplementation.

Li nkage wi th Extension

Government have al so drawn up a schene for conprehensive |inkage of |and
devel opment work with professional extension. Extension staff would be



58

userul for assessing the farmers' response to land development works,
motivating them to go in for land development themselves, and for
ensuring optimum utilization of the infrastructure created in farmers’
fields by backing them with necessary extension support for adoption of
improved agricultural practices.

Necessary arrangements for such backing up have also been made by
providing T & V extension staff in the villages. It has also been
ensured that an outlet for supply of critical inputs, as far as possible,
is opened in the village itself or within a reasonable distance from the

village.

The success of the entire scheme will depend on the involvement of
small and marginal farmers, who constitute a large number of the farming
population. The farmers are being motivated to switch over to the use of
improved and hybrid seeds, and to apply fertilizer initially even in
small doses, through the seeds and fertilizer minikit trials.

The major constraint for adoption of improved technology on a large
scale would be the availability of short-term credit. As of now most of
the small and marginal farmers, being defaulters, are not eligible for
any kind of fresh credit. The issue was, therefore, taken up with the
NABARD, who have shown willingness to consider providing short-term
credit to small-farmer defaulters, considering the high technological
content of the scheme.

The scheme has created a lot of interest among farmers and it is
expected to yield spectacular results over the next few years. More and
more watersheds will be covered every year.

Table 1. Status of Land Development work in Manarashtra.

Work done Target
Poten- till for
Activity Unit tial March '83 Balance 1983-84
Contour/Graded Million 12.57 8.72 3.85 0.22
bunaing ha
Terracing ) 0.87 0.19 0.68 0.01

Land Develop- .
ment-cum- 0.53 0.10 0.43 0.003

Horticulture

Reclamation .
of ill-drained 0.07 0.02 0.05 0.002

soils

Drain bunding Nos. 44941 36209 8732 3575
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Table 2. Work done in Maharashtra under shaping and grading
of drylands, pasture development and afforestation
on private lands, and broadbeds and furrows in
identified watersheds during 1982 and 1983.

Shaping & Pasture develop-
grading of ment and affores- Broadbeds
drylands tation on private and Furrows

District (ha) lands (ha) (ha)

Ahmednagar 2568 393 6

Pune 2239 389 —_

Solapur 1601 1226 —_

Nasik 6093 655 —

Dhule 1262 84 19

Jalgaon 566 143 11

Satara 417 181 6

Sangli 1213 99 6

Aurangabad 520 69 25

Jalna 88 17 1

Beed 918 67 -

Parbhani — — 107

Latur 714 54 —

Osmanabad

Nanded — — 79

Amravati 907 66 338

Akola 268 170 161

Buldhana 243 102 229

Yeotmai — 58 53

Nagpur 207 43 —

Bhandara - 38 -

Chandrapur —_ —_ --

Gadchiroli — — —

Wardha 117

Total 19824 3854 1158




Table 3.

Watersheds selected
(1983/84 to 1986/87).

in Maharashtra for

integraated

development

No. of Watersheds selectee under

COWDEP Krishi
(Normal Pandhari

District program) WD DPAP Watersheds Total
Nasik 6 62 15 13 96
Dhule 2 10 8 9 29
Jalgaon 4 —_ 15 13 32
Satara 1 68 10 11 90
Sangli 2 4 8 8 22
Kolhapur 4 44 - 12 60
Nagpur 17 — — 13 30
Bhandara 18 — — 13 31
Chandrapur 18 — — 10 28
Gadchirol i 8 -- — 8 16
Thane 4 11 - 13 28
Raigad 2 28 — 14 44
Ratnagiri 1 53 —_ 9 63
Sindhudur g 1 103 — 7 111
Ahmednagar 7 —_ 23 13 43
Pune 6 12 14 13 45
Solapur 14 —_ 30 11 55
Amravati 3 — — 13 16
Buldhana 5 — 4 13 22
Yeotmal 6 — — 14 20
Parbhani 21 - - 7 28
Wardha 2 — — 7 9
Aurangabad —_ 14 8 22
Osmanabad — — 6 6 12
Beed — — 6 7 13
Akola 14 - - 13 27
Jalna — — — 5 5
Nanded — — — 8 8
Latur — — — 5 5

Total 166 395 153 296 1010
QONMDEP = Comprehensive Watershed Development Programme
WGED Western Ghats Development
DPAP Drought-Prone Area Programme
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AFC Experience in Project Formulation
for Watershed Development in Dry Zone-Issues*

[ ntroduction

The Agricultural Finance Corporation (AFQ has assisted state governments
in different areas in the preparation of watershed managenent projects.
The Governnment of Mdhya Pradesh had cal | ed uPon AC to prepare a project
outline for tw areas to decide on the norms for funding by multilateral

agenci es.

In consultation with the Department  of A?r.icult.urel W the AC
selected two watersheds. These were the Chhoti Kali Sindh Watershed in
Barod and Agar hblocks of Shajpur district FPrmect Area-1) and Johil

|
| a
watershed in Pushparaegarh block of Shahdol district (Project Area-11),.
The salient features of the agricultural and _socioeconomc¢ profiles of
these watersheds are available with AC  The conponents most suitable
for devel opment of dryland agriculture inthe project areas have also
been identified in "consultation with scientists/engineers of A CRPDA and
experts of the  departments  of agriculture, S0i | conservation,
horticulture, and forestry.

_In this paper, the approach, project conponents, —agronomc review,
Ero;ect. outlay, and credit requirements and issues with reference to the
wo project areas are discussed. The methodology adopted for planning
such a model watershed included the following:

i. detailed physical survey to assess all available resources—and,
water, and manpower;

i i . socioeconomc and farmstudies;
i 0 0 . studyof landtenureaspects;

iv. surveylinvestigation with regard to infrastructure requirements
and simple water-harvesting ‘schenes;

v. land-capability and land-use classification;

vi. subsidiary activities for enployment;

Vi i .suggesting appropriate management of the project;
viii. preparation of implementation schedule; and

i x. preparation of a banking plan.

* Paper prepared by the Agricultural Finance Corporation (AFQ and
circulated for discussion at the NABARD | CARICR SAT Wrkshop on
"\\at er shed- Based Dryland Farmng in Black and Red Soils of Peninsular
India," 34 October 1983, ICRISAT Center, Patancheru, AP, India.
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Speci fic Devel opnent Requi renent s

Crop planning. Major changes inthe cropping patternand intensity have
been proposed, which can raise croppingintensity fromaround 80% at
present to 125% or so in these areas.

Agricultural inplements. Inproved bullock-drawn and power-operated
implements are proposed to be introduced (22 260 new inplements in
Project Area |, and 3610 new i nplements in Project Area | | ) .

Soi |l and water conservation measures. Suitable measures for moisture
retention in the soil and storage of runoff water for recycling have been
recommended f or both the project areas. Construction of water harvesti n?
tanks, stop dams, field drains, drog structures, and pasture devel opmen
are proposed as comunity items to Dbe inplenmented b}/. the Government.
Other items would be inplémented onindividual farmers' fields.

M nor rrigation devel opment. In Project Area | , about 2470 dug wells
irrigate 2560 ha at present. Various measures to renovate existing
res and to devel op new ones would irrigate an additional 5720 ha.
S neg||3|ble irrigation facility inProject Area | | . The new
wouldirrigate 860 hainthis area.

i
t
structu

There i
measures propose

Horticultural development. Wth a view to increasing horticultural
production and income in Project Area |, 350 ha is |proposed to be brought
under horticultural crops.” In Project Aea | I, no significant
horticultural program exists. [t" is proposed to bring 200 ha under
guava, mango, and jackfruit.

Farmforestry devel opment. Of the 11 400 ha of fallowand pasture |ands

in Project Area |, 2500 ha is proposed to be covered under tarmforestry
by means of banboo plantation and introduction of fodder grass in
individual farms. In Project Area | | , of the 3800 ha of fallowand

pasture lands, 1000 ha is proposed to be covered under a farm forestry
program

Subsidiary activities devel opment under ani mal husbandry. There is no
significant scheme inProject Area | for devel opment and rearing of male
cattlefor draft purposes. Each of the 600 selected farmers in the
BF_OJ ect is proposedto be providedwithtw mle calves for rearing from

i rthtonormal worki ng| age of 3 years. These animals can then be either
used by the farmer or soldas draft ani mals.

As per the needs of the region around Prod' ect Area ||, it is
proRosed to provide 50 farmers with units of 200 poultry hirds (layers)
each for egg production, to be olr(%anlzed into tw cooperative sociéeties
of 25 units each. All inputs will| be provided at cost to the farmers out
of assistance fromfinancinginstitutionsand subsidy from Governnent.
(e hundred piggery units, consisting of one boar and two sows each of
improved breed, are proposed to be provided to 100 selected
individuals/farmers under a piggery development program A cattle
breeding/rearing programis proposed to he developed by setting up a
cattle breeding rarmas a comunity item (to be inplemented by the State
Government) and by providing two mal'e calves each to 350 selected farmers
for rearing up to the working age.



Project Outlay and Phasing
The financial requirements for various conponents have been worked out on
the basis of the prevailing cost of inputs, materials, construction,
i mpl ementation, labor, and machinery/equipments. The physical and
financial outlayof all the conponents proposed for devel opnent for both
the project areas are given conponent-wise in Appendix I.

The total financial outlay for implementation of the proposed
rogram would be Rs.195 million for Project Area | and Rs.71 million for

roject Areal | . The phasing of total investment cost is proposedto be
10% in the first year, 15%in the second, 20%in the third, 25%in the
fourth, and 30%inthefifthyear. The cost of the project works out to

Rs.4330 per ha of culturable command area, or Rs.3515 |gser ha of cropped
areaincludinghorticulture, for Project Area| and Rs.3823 per ha of
culturable conmand area, or Rs.2970 per ha of cropped area including
horticulture, forProject Areal | .

Qedit Requirenent

The conmponent-wise credit requirements have been estimated for the
project areas. Of the total cost of cultivation 65% has been considered
ascredit requirement. Credit for agricultural inplements has been
estimated by substracting subsidy available fromGovernment and a 10%
margin to be "provided by farmers from the total _investment cost. For
soil and water conservation measures, about 75% of the cost has been
taken as credit for individual items con3|der|n% the composition of
scheduled caste/tribe, small/marginal, and other farmers in the project
area and the subsidy availahle to each category. For comunity items, it
is assumed that the State Government would spend 50% of the cost and the
remaining 50% would be credit. For mmnor irrigation development, it is
assumed that 25%of the scheduled caste/tribe farmers, 50%of the small
farmers, and 25% of other farmers would avail the Ioan. [t has been
worked out that 75% of the total cost of this development would be
required as loan. For horticulture and forestry development, 75% of the
cost would be credit and 25% would be margin contribution. For
devel opment of subsidiaryactivities under animal hushandry also, 75% of
cost would be credit.

Thus t he total credit requirement has been estimated at Rs.132
mllion for Project Area |, and Rs.48 million for Project Area |l . The
credit required would be phased over a period of 5 years in the
proportiondescribedabove.

Qgani zati on and Managerent

The project woul d be i npl emented under the overal | supervision, guidance,
and support of the agriculture department of the Government of _Madhﬁa
Pradesh. Amonitoring and evaluationcel | would have to be set upin the
Department of Agriculture at the state level for periodical appraisal and
monitoring of the implementation of the project.
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The Collector of the District should be the Project Coordinator with
the staff assistance of functional departments especially the Tribal
Develogment Department, For successful implementationof theproject, it
woul d be advisable to set up commttees at the mcrowatershed | evel. The
exact composition of the commttee woul d be decided by the Collector of
the District, Project Executive, and other concerned authorities. The
organizational structure in the project areas should be as per the actual
requirements and workload. However, a suggested pattern of organization
for each of the two project areas i s givenin Appendix | |

~ The success of such a project depends mai nIY oneffective extension
activities and education of the farmers ftor adoption of improved
technological practices. Suitable extension machinery with adequate
staff and facilities would have to be provided in the project areas, both
at the block and grass-roots level, for _motivating the farmers to
Bartl cipateeffectivelyintheproject. Trainingprogram woul dhaveto
e conducted for the development staff and financing institutions to
ensure effective implementation.

Benefits and Qoncl usi ons

Productivityandincome woul dincrease substant.iaIIyV\hentheJ)roject s

successfully ~inplemented. The total annual agricultural production from

the two project areas woul d be about 103355 tonnes after 1mplementation

of the projects, as against present production of 36005 tonnes. Total

annual net income expected to be %enerated from all activities in the
roject would be Rs.88.4 wmillion, as against the present figure of
14,2 million (see Appendix I11).

~Implementation of the project would also generate substantial
additional enployment potential in both theproject areas and in the
district in the distribution and supply of  inputs, cultivation,
harvesting,  processing and marketing ~of agricultural  produce,
construction, operation and maintenance of irrigatron/soil conservation
measures, servicing and repair of punpsets, engines, agricultural
implements/machinery, and allied activities.

Project Formulation-Issues

Wat ershed management has been accepted as an approach to the Integrated
Area Devel opment Programme, which signifies development of al | resources
for J)I_anm ng and i mplementation ina unit area. The State Governnent
would identify potential watersheds and codify themonthe basisof its
Br iority. Development and supervisionof credit ina conpact area would
e better than scattered financing.

~ Infrastructure development is essential and shoul d be takenupas a
priority item This would facilitate participation by financial
Institutions. .The.develo?rrent conponent would be demarcated into

tems and i ndividual items. State budgetary resources would be

t
conmunity i . .
zedforinfrastructuredevel opment and bank finance woul dbe on the

y
u
mnity
utilize
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individual and group schemes identified. The major issues in

planning and implementation of a dryland agriculture project are:

cadestral and aerial maps are not available;
soci oeconom ¢ data of farm holdings are not available;
inventory of land and resources are not readily available;

water-harvesting structures for storage of water for
recycling are inadequate;

allied activities, especially cattle and poultry development,
are inadequate due tononavailability of infrastructure and
suitable livestock;

unit cost for implementation of the project is comparatively
high in dryland areas;

officers experienced in land-use  management, soil
conservation, and agronomic  planning are not readily
available at the project level;

village-level workers are not exposed to working on an
integrated devel opment basis;

motivation to take up the watershed devel opment program with
new package of practices is lacking;

timely and adequate supply of inputs is required;

an appropriate network for marketing of additional produce is
needed:;

flowof credit is inadequate;

documentation procedure is cunbersone, leading to  poor
availabilityof and and revenue records;

there is a shortage of trained personnel for inmplementation
and mnagenent of projects;

constant monitoring and evaluation of such integrated
projectsisrequired.



Appendix |: Physical and financial

in Madhya Pradesh

outlay of the two project areas

Project Area |

Project Area Il

Physical

Components

outlay

Financial
outlay
(million
Rs.)

Physical Financial
outlay outlay
(million
Rs.)

1.

Crop management with
improved dry farming
technology and use of
agricultural implements.

(a) Cropped area per year
after full development
(ha)

(b) Agricultural implements
(total number)

Soil and water conser-
vation/management
measures and pasture
development:

(@) Individual items
(cumulative area
proposed for
treatment) under
various measures (ha)

(b) Community items
(cumulative area
proposed for
treatment, in ha)

Minor irrigation development

(@) Individual items
(area proposed to
be irrigated, in ha)

(b) Community items
(area proposed to
be irrigated, in ha)

Horticultural development
(total cropped area
proposed, in ha)

55000

22260

69700

45700

4750

450

350

75.7

3.03

3.43

25.4

38.1

1.98

4.76

23800 27.6

3610 0.63

22900 18.4

18400 9.93

860 5.61

200 2.51

Contd.
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Appendix | - contd.
Project Area | Project Area |l
Physical Financial Physical Financial
Components outlay outlay outlay outlay
(million (million
Rs.) Rs.)
5. Farm forestry development 2500 9.63 1000 3.85
(total area proposed
to be covered, in ha)
6. Subsidiary activities
unaer animal hunsbandry
programme:
(a) Cattle breeding 1 0.48
farm (25 bulls for
servicing buffaloes
(community item)
(b) Cattle rearing for 600 1.65 350 0.96
draft animals
(units of 2 male
calves each)
(c) Poultry development - - 50 0.62
(units of 200
layers each)
(d) Piggery development 100 0.71
(units of 1 boar
and 2 sows each)
Total: 194.4 71.3
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Appendix | | : Suggested pattern of organization for the
two project areas in Mdhya Pradesh.
Sl
No. Category/ Staff Nurber / Uni t
1. Project Mnager one

(I'n the rank of Deputy Director
of Agriculture with adequate
accounts and establishment staff)

2. Assistant Project Mnager Qe
(I'n the rank of Assistant Director
of Agriculture)

3. Agronom st e
4. Agricultural Econonst-cum (e
Statistician
5. Soil conservation sub-divisions Qe wunit for
under the charge of Assistant every Rs.2 million
Soil Conservation Officer expenditure
6.  Extension Officer Qe for every
6 MLV§ or
3officers
per block
7. Village-Level Workers one for every
300 farm

famlies




Appendix 111: Present and expected benefits from the two
project areas in Madhya Pradesh.

Project Area | Project Area Il

Items of Benefit Present Proposed Present Proposed
Number of villages 115 115 45 45
benefitted
Total cropped area (ha) 35224 55000 15905 23800
Cropping intensity ) 78 123 85 127
Total agricultural 29936 78480 10069 24875
production (tonnes)
Productivity per 0,73 1.43 0.63 1.05
hectare (tonnes)
Kharif season:

Area (ha) 30812 39700 10976 15900

Production (tonnes) 15988 41755 7605 17225
Rabi season:

Area (ha) 4254 14950 4929 7900

Production(tonnes) 5208 22725 2463 7650
Oilseeds:

Area (ha) 982 9525 3100 5625

Production (tonnes) 552 8830 730 3550
Pulses

Area (ha) 3155 9675 1640 4795

Production (tonnes) 1753 6930 820 3180
Fruits:

Area (ha) 137 350 200

Production (tonnes) 599 2330 2150
Total Net income 8.91 61.2 5.24 27.2

(Rs. Millions)
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Problems of Financing Drylands*

The Government of India has recognized that development of dryland

farmng isnmost essential for ensuringnational foodsecurity, narrown

down regional imbalances, and creatln? rural  enployment,” etc,.

two-pronged strategy has hbeen adopted for this ‘purpose: (i) the

extensive approach, " covering al |l dryland areas, where al | ongoing

Frograms and resources would be utilizedoptimally andthe available
the productivity of dryland
S

echnol og?/ dissemnated for increasing the i
agriculture; and (11 é the intensive approach, ~ under which
mcrowatersheds of 2000 to 3000 hectares each would be taken up in

selected blocks for intensive development through multidisciplinary
approaches including crop production, “horticulture, social forestry,
pasture development, water harvesting, pest control, wuse of modern
HJplfermln,t's,er seetd-cum-fert|l|zer drills, "application of inproved seeds
and fertilizers, etc.

The Governnment of India had decided to take up a dryland farmn
program in 3824 microwatersheds covering a total of 7 to 11 millionh
during 1982-83. Small watersheds with an area of 2000 to 3000 ha,
treatment of which is practicable and managieable, have been proposed to
be taken up increasingly during the Sixth Plan. The plan aim at a
target of 7.1 millionha over the base | evel of 23.4 million ha. These
m crowatersheds should serve as focal areas for demonstrating the
benericial erfects of intensive watershed development programs and
provide model's on the basis of which intensive devel opment of other areas
could be taken up in subsequent phases.

m
n

Do

Effective implementation of these programs i nvolving the concept of
the mcrowatershed, has to be planned carefully and Scientificall
providing for an_efficient coordination mechanism A good deal o
research ~on various asXects of dryland farmng has been done in the
roblemareas under the AlIl India Coordinated Research Project for
ryland Agriculture (AICRPDA). Pilot projects have also successfully
demonstrated the beneficial effects of research results to farmers.
Thus, field officers of banks, government departments, and the panchayat
administration should now appreciate these developments and resolve
without delay the problems of smooth flow of credit under this program

Experience Wth 1 CR SAT Technol ogy- A Gase S udy

ABroject on the the transfer of |CRISAT technology was initiated i n
February 1981 at Taddanpally village, Medak district, AP. Agricultural
engineers from ICRISAT and the Governnent of AP surveyed the land and

* N&Be,gl%r}ed by the Bank of Baroda and circulated for discussion at the

| CAR-| CRISAT Workshop on "Watershed-Based Dryland Farming in

Black and Red Soils of Peninsular India," 34 October 1983, |CRISAT
Center, Patancheru, AP, India.
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Planned the watershed, leaving in Place the property boundaries. The
armers did the land smoothing work with their ow animals and equipment,
but used the |CRISAT-provided wheeled tool carrier behind their bullocks
for mst operations. It did not take long for the farmers to get used to
the equipment. Although the farmers were willing to install drainageways
on their ow land, they were not willing to work collectively to install
comunity drains to connect the watersheds to the existing min drai na%e
system ~ Consequently in the very heavy rains in the early “part of the
Year the watershed did not “work ‘properly and the lower parts of sone
ields were flooded. Wen the farmers saw this and saw how this did not
happen at  |CRISAT Center, the?/ were persuaded to undertake construction
of "the comunity drains. The State Department of Agriculture paid the
| abor costs to put the drains in place. Since then, even in a year where
rainfall has been 70% above normal, there have been no further ~ problens
of waterlogging or drainage.

ICRISAT and other research agencies recomended the most suitable
crops, but farmers nmade their own choices. In consequence, on this 15-ha
watershed with 14 farmers there were nine different crop combinations.
Wth one exception, the crops have done well and far exceeded production
el sewhere in ‘the region. ~ Not surprisingly, there have been sone
probl ems. The farmers are not used to growng crops during the rainy
season, nor are they used to obtaining such high yields. Threshing and
stora?e are new problems for them accentuated by a very wet year when it
was nof possible to dry the grain inthe field. Avera%e yields in the 23
separate fields (some farmers dividedtheir fieldstotrydifferent crop
combinations) have been 2000 kg/ha for sorghum grain, 7500 kg/ha for
sorghum dry fodder, 1700 kg/ha for maize grain, 3600 kg/ha for mize dry
fodder, and 490 kg/ha for nungbean. Based on market prices, farmers have
already recovered their direct costs, including the cost of land
smot hi'ng and shaping, and made a profit. In addition, they could also
take up ﬂostrm ny-season crops. Mst of the adjoining farmers, having
fallowed their land in accordance with traditional practice, didnot reap
either additional grain or income.

Bank H nance

Credit institutions do provide loan facilities |n.Penera| for the
devel opment of various agricultural activities. Wiledifferent types of
loans are available for improving dryland Tarm|n%,, the banking system has
not been able to pay undivided attention to this very important area.
The experiences of field officers in this respect reveal "that this my bhe
due to one or more of the following factors.

Lack of sufficient ap(Preciation of the dry-farmng technology
evolved byscientistsanditspotentialitiestocreatesignificant
impact in vulnerable areas.

Lack of expertise at the bank/branch [level to formulate
location-specific schemes and projects that are bankable/viable.

Inabilitytocoordinate and pool available technical expertise at
the district/state level for developing soil and moisture
conservation and other schemes on watershed basis. This is
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obvi QUS|Y reflected in their conspicuous absence in the District
Credit Plan (1983-85) and Annual Action Plan (1983) prepared
jointly by the Banks and State Government officials.

Mst of the rural bank branches either are wunderstaffed or have
staff who are madeq,uatelk/) trained. The field officers are
overburdened with routine banking work.

The problems of defaulters in cooperatives, non-issuance  of
"No-dues Certificates', and otherwise ineligible borrowers have
aggravated the situation, specifically i the chronically
drought-prone areas.

It is doubtful whether al | banks/branches are aware of the dryland
farmng program undertaken in over 3800 mcrowatersheds and the
progress it has made.

The problem of providing adequate and timely finance under dryland

farmng nay have to be approached from the angle of transferring the
available proven technology through provision of the management input and
marketing services.  The banks have no expertise in this field and have
not done much in this area. There is urgent need to initiate the
following steps/masures.

ldentifying the mcrowatersheds and understanding the type and
nature of activitieswhich could be taken up there.

Formul ating schemes which are technologically feasible and
econom call'y viable.  Such schemes, should inter alia incorporate
all the important/ relevant information on the availability of
needed i nfrastructure, giapsmtheemstlnglnfr_astructure, as al so
on hackward and forward Tinkages, all of which have a direct
bearing on the success of the schenes.

The ph?/smal requirements of each activity, such as horticulture,
social forestry, pasture development, " and their credit needs,
subsidy/margin to be provided, financial outlay, refinance
available, etc., shouldbequantified.

A need-based credit oplan, with full details of the budget,
activity-wise, should be prepared and these funds should be
sanctioned/commtted by the participating banks in the respective
mcrowatershed areas and incorporated into the Annual Action Plan
as a part of the District Credit Plan.

The beneficiaries should be motivated by organizing frequent
village-level meetings and the wurge for development should be
instilledinthem AlI'l details should be explained and possible
m sconceptions/doubts should be clarified through various
communication media.  Nw that the Union Covernment has advised the
State  CGovernments and banks to set up block-level advisory
commttees, these commttees should endeavor to resolve the
grass-roots problems through frequent discussion and people's
participation.
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- A simplified lending policy should be evolved with procedures to
ensure that all loan proposals emanating from the microwatershed
area are sanctioned promptly,

- Like the District Rural Development  Agency (DRDA), an
organizational set up to provide the management input in the
successful implementation of the schemes should be provided.

Adoption of a full package of practices requires the organization of
operational research and pilot projects at the village level. The key to
success of such projects is the interest and involvement of the farmers,
and the constant and dedicated attention of trained, motivated, and
resourceful extension staff. These should be backed up by production and
management specialists. Field-level workers from the government/
panchayats and banks should work on the lines of the T & V System.

- A time-bound PERT Chart should be prepared so as to ensure
effective coordination amongst various agencies and to complete the
development task in time and reduce cost escalation.

- Beneficiaries, field officers of the banks, extension workers of
the government, local leaders, and voluntary associations should be
provided adequate practical training. Training may preferably be
organized in the areas where these activities have already been
successfully conducted as also at the Research and Training
Institutes.

- The 'input supply and marketing system' should also be considered
as a part of the development program; credit/loan facilities on
liberalized terms should be provided for this and refinance
facilities extended.

Conclusion

There is fairly good evidence to show that the ICRISAT technology would
be profitable for about 8 million of the total area of 22 million ha of
deep black soils in India. It is, therefore, most urgent and necessary
that this available and proven technology should be transferred to the
farmers' fields.
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Credit Support for Dryland Farming
and Watershed Development*

I nt roduct i on

The National Wrkshop on Dryland Farm n? organi zed by the Government _of
India in April 1983 called upon N 0 organize workshops jointly with
ICAR and ICRISAT on a regional basis on the financing of dryland farmng.

Framework Laid

The strategy for the implementation of a mssive program of dryland
farmng under the 20-point program spelt out by Government of India,
provides for an intensive approach and an extensive "approach for spread
of  technologies. The intensive approach involves the integrated
devel opment of ~ each selected mcrowatershed coveri nP, on an average, an
area of about 1000 ha, It calls for amultidiscip |nar¥ effort.  Of the
4200 mcrowatersheds identified in the country, about 100 are in the
four states of Andhra Pradesh, Karnataka, Mdhya Pradesh, and
Maharashtra, involving an area of about one million ha Qutside these
wat ersheds, another one million ha are to he covered under dryland
farmng technologies in the 4 states in 1983-84.  Under this program al |
known “technologies of dryland farmng are to be dissemnated amongst the
farmers for adoption.

Funds for carrying out the different programs in each mcrowatershed
are to be earmarked by the Government of India and the states concerned.

Under the centrally “sponsored scheme for  increasing agricultural
production, small/marginal farmers will get a su_b3|d¥ assistance (shared
equally by the Central and State Governments) ranging from 25 to 50% of

the investments for mnor irrigation and construction of water harvesting
structures. In the case of comunity-based water harvesting structures
ana drains, the National Workshop has already recomended that they
shoul d be done at Government cost. Under the centrally sponsored schene
Rs.50000 per block is availahle for providing subsidy Tor agro-forestry
prograns.

The success of the dryland farmng program depends essentially on
the viability, acceptability, and "avallability of technologies to
fa on how ‘the copcep of integrated  devel opment of

|

armers, and on t
mcrowatersheds is translated into bankable progranms.

* Prepared b}/ the National Bank for Agriculture and Rural  Devel opment

or the NABARD-|CAR-ICRI SAT Workshop on "Watershed-Based

r?/Iand Farming in Black and Red Soils of eninsular India", 34
Ocfober 1983, "ICRISAT Center, Patancheru, AP, India.
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Technol ogy and It's Adopti on

Through its All India Coordinated Research Project for ~ Dryland
Agriculture (ACRPDN, ICAR has conducted valuable esearch in varlous
agroclimatic regions. Based on such research, [CAR is reported have
formulated ~a nunber of projects for watershed devel

al'so been doing valuable research for increasing and stabilizi ng the
productivity of 5 major crops grown in the sem-arid tropics of
country. Thése technol ogies have been tested in the 4 states epres nted
at this workshop A technology base is now available f ga crop
mana ement (b) oi | and water managenment, and (c) equipments to e used
inthe dryland/rainfed farmng areas (about 105 mi’llion ha).

evel opment ICRI SAT has

Inredsoils (Al fisols) aswell as in deepblack soils (Vertisols),
farmers have a choice of different croppln? systems, each of which 1s
assomated with specific soil/water mnagemeni practices and use o
i mpl ements. For the deep black ts I (Vertlsols) the technolo#]

0i
ah

devel oped by ICRISAT is considered sui le for 512 mllion . e
application of technologies, though inli |ted areas so far, has resulted
armers The  benefits to

S

e

m
in increased ¥|e|ds and incomes to f
smal | /marginal fTarmers, and additional enp inthe rural areas, are
al'so evident. Some studies have also bro ht to light a nunber of
constraints intheir adoption. Broadlyspea|ng, the fol|owing types of
constraints/limitationshave beennoticedinrelationtofinance:

on

« Adoption of inproved technologies in the first instance appeared
dII’ECtH{ related to the availability of heavy subsidies.
Wthdrawal of subsidies has led to declining interest in the
continued use of new technol ogies.

« Voluntary comunity action is not forthcomng where = comunity
water-harvesting ‘structures, drainage works, etc., are involved.
These are essential parts of the technol ogy.

. Arrangements or suk),glﬁof fertilizer, seed, pest|0|de etc., are
not “adequate. eting and processing arrangenents are also
i nadequat e.

« Price incentives are inadequate, especially for pulses and
0i I seeds, so that farmers are not sufficiently motivated to grow
these crops while adopting new technologies.

« There are no agencies to hire out wheeled tool carriers, bullocks,
or sprayers. Suitable arrangements to provide these on hire basis
are needed.

« Farmers who have not repaid earlier Ioans are inel |F?| ble for resh
loans if they want to adopt new technol ogies. ecovery of loans
is generally “low Banks ~are hesitant”™ to finance dryland
agricul ture because of the risk of default

+ Often the recommendations for inproved practices do ngt take into
account the type of soil or resources or the farmers capablllty
to adopt the téchnology. Th|s exposes farmers to risks. Crop
insurance should be provided to cover such risks.
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Whilethe soundness and profitability of the technologies, as
observed in the operational research centers and in sone other areas,
appear established, their adoFtlon in larger areas has to be nade
feasible and economcally viable. This calls for removal of constraints.
Positive steps are needed for promoting the adoption of the available
technol ogi es on m crowatershed basi s.

~ For adopting any available technolo%y the first requirement is a
m crowatershed project report, which would set out the various
alternatives available for introducing the technology on a viable basis.
I't woul d cover conponents relevant to Inproved crop nmanagement practices,
alternativelandusesystems, ani mal husbandry andinfrastructuresupport
consisting of extension, input supply, marketing, and processing. This
would be amul tidisciplinaryefforttobe undertakenby an agency which
has already, perhaps, developed exBertlse inthat regard. The watershed
schemes prepared or being prepared by the ICAR can, perhaps, form the
basis for such integrated projects. There seemto be three ways of
translating the watershed approach i nto devel opmental programs. These
are:

The farm-fam |y approach. The program to be prepared jointly by the
financing bank and the project technical staff, would cover the dryland
technol ogy that the farm fam |y would adopt. The program would be
specific to the famly's situation and tailored to its resources
position. It would take into account the willingness of the farmer to
exert himself to inmprove his income. For the small/marginal farmers,
arrangenents would have to be mde to supply equipments and, where
feasible, bullocks also, either through the primary agricultural credit
societies or through unenployed educated youths trained under TRYSEM
willi ng to set UIE custom hiring units for the purpose. Such units could
also undertake work like distrrbution of inmproved seed, fertilizer,
esticides, etc., requiredwithinthewatershed areas. These units can
e provided financial assistance. Communi t[}/ works |ike drains and common
water-harvesting structures, etc., wouldneedto be done by the project
authorities at government cost, as already Prowded ffor, and the
mai ntenance thereof entrusted to a group of farmers who would derive
henerits fromthe structures.

The conponent-wise approach. Under this approach, there would be 3 or 4
schemes in each watershed. (e scheme  would cover al |l the farmers
willing t o undertake inproved crop managenent systems, together with or
indepenaently of soil and water manag?emant measures and inproved
equi pments. 't could be for a group of farmers havm% simlar soil
conditions or receiving benefits froma given comunity facility, such as
a comon drainage or common water-harvesting structure.  Another schene
could beforadoptingalternativeland-usesystens (i.e. agro-forestry,
5|Iv.0-hqrt|c.ultu.re?, and a third for animl hushandry, etc.  For the
credit institutions, this would be similar to the present schemtic

approach,

The community approach. An organization at the grass-root |evel would
have to be given overall ‘responsibility for executing the works
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(including providing infrastructure) other than those the farmers would
carry out by themselves. It would receive funds from banks/government
for the work done for the farmer, and fromthe government for comunity
item, It could be a panchayat or a cooperative or even a vquntarY
organization. The advantage in this arrangement is that banks would no
deal with the indjvidual farmers but with the organization set up for the
farmers, which would work jointl Y with the Project Officer and his staff
for executing the program and effecting recoveries. This method needs to
be tried out on a pilot basis.

The preparation of watershed projects my be entrusted to the AC or
lead bank. They my undertake the task jointly with the Departnent of
Agriculture, Animal Hushandry, Forests, etc., maklnP use of watershed
plans prepared by |ICAR/'ICRISAT. Depending on the allocation of d||str|cts

In each state amng the lead banks, the mecrowatersheds can he allocated
am)nq the lead Danks, the state cooperative banks, and state |and
devel opment banks (LDBs), and a banking plan prepared for each state.

Viability, Subsidy, and Rsk Aspects

For facilitating flow of institutional finance, the wviability of the
technology and its accessibility to farmers are important. In the
Presentatlons by ICAR and | CRISAT, the technical and economc aspects of
he new technol ogies have been discussed. The economic viabili y of the
technologies my 'need further evaluation under different conditions
hefore they find wider acceptance.

_ Various levels of subsidy have been indicated for different items of
investment, and even for current expenditure, in order to motivate
farmers to adopt the technologies and mnimze the loan burden, and in
the process to inprove the viability of the investment. The merits and
demerits of subsidies have been debated from time to time. For instance,
the associationof institutional loans with subsidies has tended to blur
the distinction between the two, to the disadvantage of financing
institutions, which can be avoided if their respective roles are clearly
explained to the beneficiaries.

~The unit cost for various items of work in dryland/rainfed farmin?
varies widely fromplace to place. Items with a high unit cost my no
be easy to promote at the farm/level. \hile preparing the project report
for each watershed, it has to be exam ned whether methods of undertaking
the works of soil and water management, spraying, drainage construction,
etc., are cost effective, and whether costs could be reduced if they are
done on a comm.mtrl basis by a panchayat, voluntary agency, or
cooperative organization.

Wth large investments that the technologies involve, the farmer
runs greater risks if there is crop failure. Crop insurance has been
suggested to safequard the interests of farmers undertaking new dryland
technol ogies. his is an issue within the purview of the CGovernment of
India. “Insotar as banks are concerned, the schemes of The Deposit
Insurance and Credit Cuarantee Corporation (DICE) are intended to
[%rotect their interestsinrespect of their financing of agriculture.
he adequacy of the existing arrangements needs to bhe discussed.
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't has also to be recognized that unless the necessary supporting
arrangements are made by theé state governments—a process that my becone
easier if a project approach is adopted for each microwatershed—other
efforts toward ensuring the viability of technologies my prove futile.
Further, to enable the technologies to be tested on a wider scale,
expertise needs to be built up in the financing agencies and concerned
government, departments for formulation of appropriate schenes, even as
emonstrations or training programs are organized for farmers.

Institutional Qredit Support

Institutional credit supEort needs to be designed for dryland farmng
keeping in view not only the strategy adopted by the Government of India
for dryland/rainfed farmln?, but also the possibility of a Wrld Bank
Project for the purﬁose, starting with one designed for 4 states, likely
to materialize in the near future. For this purpose two aspects should
be taken care of; one, organizational arrangements, and the other, the
framwork of policies and procedures.

Under the multiagency system it would be possible to ensure that one
or the other financing agency, namely, the cooperative, PACYPLDB,
commercial bank branch or R branch takes care of each of the selected

m crowat er sheds. The agency should provide al |l the types of credit and
related services needed by farmers as far as possibl'e at one place.
Preterence will have to be given by states for developing PACSS serving

mcrowatershed areas to suit the specific needs of ~dryland farmng.
Simul taneously, the PACSs have to be assisted in acquiring storage
facilities to handle various agricultural inputs. The National “Workshop
reconmended that the DB concerned my earmark an officer to coordinate
these functions, and that G nmay consider meeting the cost from the

Cadre Fund.

Cooperative Banks have to understand the implications of their
Partympatlon in dryland farmng in terms of ‘expertise, additional
echnical staffing réquired, dele?atlon of powers for sanction of schemes
to branches, and simplification of procedures. The State Government/Apex
Bank/LDB nay provide assistance to selected PACS for strengthening their

staff for preparing family-oriented program. NABARD can assi st 3s for
aPp0|nt|ng technical personnel for formulation of schemes, supervision,
etc, Appropriate traini n% programs also need to be organized for such
staff, and sponsor banks nay have to take the initiative for this.

Policy and Procedure for H nancing

The policies currently followed by the financing institutions for
prowdmt}; credit assistance, with NABARD refinance, cover all the
purposes for which either short-term credit or term credit would be
required under dr¥|and/ra| nfed farmng and watershed devel opment
(Appendix I) . Short-term production credit s provided by PACSS on the
basis of scales of finance fixed for different crops fromtim to time.
The loan for inputs is generally advanced in kind, rom time to time
improvements/relaxations are being mnmade by NABARD in the matter of
sanction and disbursement of credit for cooperatives so that flow of
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funds for production is not interrupted. Thus, small/marginal farmers
having overdues up to 10% are treated as eligible for fresh finance.

~ I'nthe context of dryland schenes sanctioned by NABARD i n Medak
district (AP) on the basis of |CRISAT technology, certain refinements
have been made i n t he loanterms. Production credi't advanced i n the
first year is allowed to be capitalized and recovered over a longer
period alon% with the termloans. Refinance assistance is provided up to
95% of the loan amount covering the first year's expenditure, includi n%
on-farm investment. Under the Reserve Bank's instructions, security nee
not be insisted upon for loans up to Rs.5000

~Crop mmnagement practices that are hein Fropagated under  dryland
farmng have to be location specific and relateto the soil and water
management measures contenplated, to he considered technically feasible.
The = technology associated with each of the farm n%.systems involves new
Practlces. hese call for greater skill and application on the part of
the farmer.  He also needs more frequent and intensive support from the
input and credit delivery systens. he technical guidance and extension
support needed would also ‘be nuch greater than under traditional farming.

In the I'ight of these needs, it has to be considered how best the
Present. system of fixing a credit limt for each menber can be inmproved

o facilitate flexible operation on the credit limit by farmers to suit
doubl e cro.p[nng or intercropping. It has also to be considered whether a
cash credit type of account (as reconmended by various Committees), which

can also take care of the ups and downs in crop yields and the dryland
farmer's need to save for the rainy day, would be nore suitable.

Term loans would be available from the financing agencies on a
schene basis, with refinance from NABARD for al | purposes relevant for
dryland technology, according to the terms and conditions currently in
force. The purposes include mnor irrigation, soil conservation, water
harvesting/ moisture conservation, renovation/deepening of ponds, bunding,
terracing of different types, etc. NABARD has formulated nodel schenes
for avariety of purposes including mnor irrigation, animal hushandry,
social/farm forestry, horticulture, etc.

Financial assistance can be nade available for famly-based
programs, or conponent-wise schemes on the basis of the microwatershed
project, taking into account their viability and supporting arrangements.
A proposal i s being considered by D for banks t o provide bulk
finance to any organization authorized to raise funds, entrusted with the
task of executln?\I the entire project and enpovered to recover costs (as
recommended by the National Workshop).

. In the context of watershed development, however, what is
immediately required is strengthening of the field staff of the financing
agencies for the formulation of the schemes jointly with the government's
technical departments. Banks with NABARD assistance can also finance
service centers, which mght be set up in the mcrowatershed areas, so
that they can acquire equipments (wheeled tool carrier, spraying
equi pments, etc.), and provide various inputs and custom services to
farmers. Were ~ agro-processing units are set up, especially where they
are |inkedwith production programs, NABARD would be i n a position to
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e schemes are formulated as part, or independently

u |
opment projects in the dryland areas.

assist them if suitab
of, the watershed devel

S abilization Arrangenents

Since 1954, arrangements exist in terms of which farmers affected
wi despread and successive crop failures, as well as the ins %t ti

f b
sl , stitution
which were providing assistance to them could be provided relief so tha
the channels of “credit remain open and the farmers are enabled t
continue their production activities. Oer the Years consi derabl
assistance has 'been provided by RBI/NABARD under these stabilizati
arrangements. Under t he NABARD Act” now, |oans can be extended up to
maxi mum period of 7 years i n areas affected by crop failures. However,
i t has Dbeen observed that institutions are not availing these facilities
to the full extent, resulting i n their showing an inflated picture of
overdues. Wat suppl ementardy arrangements are needed to ensure flow of
r %M to rainfed/dryland areas? The matter is being examned in the
|

t of experience gained so far.

S DO Tn<<

0

o))

Over dues

Broadly speaking, the immediate credit demnd in the watershed areas for
dryland farmng/watershed development is not |ikely to be of such an
order as to create credit hottlenecks. The major bottleneck in the wa
of extende credit support for dryland farm nﬁ schemes is the problem o
overdues. n the 4 states represented here, the overdues have heen quite
high in recent years (see ApPend|x 1), in respect of short-termas well
as Ionﬁ-term coopéerative credit structures. As a result, the eligibility
of the institutions—or refinance assistance from NABARD and for maki n?
fresn loans—has been considerably reduced. The recovery position o
comrercial banks is no better.

There is, therefore, need for ensu,r|n? prompt repayment of loans by
farmers in order to promte larger inflow of credit assistance for
dryland agriculture. = There is 'need for prompt action by the
institutions, supported by the state authorities, for recovery of dues
romwilful defaulters. |f therei s adequate evidence t o show that the
arlier defaults were for genuine reasons and there was institutional
ailure t o provide relief, perhaps a rehabilitation scheme could be
ormul ated by the concerned state government (as in Gujarat), under which
the overdues "are spread out for repayment over a period and the farmers
are nmade eligible for fresh loans for cultivation. Wile attempts should
be made t o provide relief to farmers i n genuine difficulties, there
should also be an or%anlzed effort to arouse social consciousness in

favor of pronpt repayment.

~ This i s what NABARD i s tr2ying to do through the Vikas Volunteer
Vahini, launched by it in 1982, "The object is to spread the principles
of development through credit among ftarmers, with the help of
smal | /marginal farmers who have themselves benefited from proper use of
credit. “In the mcrowatershed areas the programof training could also
cover education of farmers in the proper use of credit.

f
e
f
f
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Appendix

I:  Types of credit available from NABARD.

The following types of credit facilities are available from NABARD:

short-term credit, with a stipulation that a specified portion
should be disbursed to small/marginal farmers;

for marketing of crops;

for procurement, stocking and distribution of chemical
fertilizers;

for marketing and processing activities of dairy cooperatives;
for medium-term credit for project type investments;

for conversion of short-term loans to medium-term loans;
rephasement and rescheduling of medium-term loans/investments;

long-term investment credit.

Some data on the schemes for Dryland farming sanctioned and/or under
consideration of NABARD are given in Appendix II1I.

Appendix II: : A statement of loans isssued and recovered (Rs. in

million) by the Central Cooperative Banks in four

States during 1981-82

Member- Loans Loans % of

No. of No. of ship Loans reco- over- overdues
State banks offices societies issued vered due to demand
Andhra 21 392 15445 2033 1368 800 38.6
Pradesh
Karnataka 19 545 13216 2017 1172 739 46.5
Madhya 44 741 9916 2218 1758 798 37.6
Pradesh

Maharashtra 26 1845 37911 10107 5986 1573 37.6
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Appendix 111: Schemes for dryland farming approved/under consideration
Financial
Area assistance
covered (Rs. in Refi- Financing
State District (in ha) million) nance Bank
Andhra Medak 85 0.17 (for 1st 0.16 State Bank
Pradesh year's program) of India
Karimnagar Details to be State Bank
& Khammam finalized of Hyderabad
Rangareddy -do- State Bank of
Hyderabad
Adilabad -do- Andhra Bank
Nizambad -do- Syndicate Bank
Warangal -do- Central Bank
of
India and

Canara Bank

Karna- Bangalore 513 Financial outlay at the Canara Bank
taka rate of Rs.2000 per ha.
Bellary 100 Financial outlay on land Syndicate Bank

development Rs.820/ha.
Production cost ranges
from Rs.690 to Rs.lI25/ha
depending on the crop.

Madhya Rewa 683 Financial outlay at the Not finalized
Pradesh rate of Rs.2525 per ha.
Indore 378 Financial outlay at the Not finalized

rate of Rs.1900 per ha.

Maha- Akola Program yet to be --
rashtra finalized
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V Kanar aj u

Project Executive

Agricultural Finance Corporation Ltd
Hyderabad 500 004
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University
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University

Raj endr anagar

Hyderabad 500 030

GOERNMENT 0F ANCHRA PRACEH

S. Bal agurunat han

Special Officer

Forest & Rural Devel opment
Secretariat

Governnent of Andhra Pradesh
Hyderabad 500 004

M Gopal akri shnan

Agricultural Production Comissioner
Food & Agricul ture Department
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Deputy Secretary (IF)
Finance Department
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Government ot Maharashtra
Mantral aya Annexe
Foom610

Bonbay 400 032
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Joint Secretary
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Secretary
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NABARD- | CAR- | CRI SAT WIRKSHOP ON WATERSHED- BASED DRYLAND FARM NG
IN BLAK AND RED SO LS OF PENI NSULAR | NDI A
3-4 October 1983
| CRI SAT Center, Patancheru
Program
SUNDAY 2 OCT 1983
Arrival of participants

MONDAY 3 OCT 1983

0900 Registration- MainLobby
0930 | CRI SAT Fi el d Tour
1030 Teal/ Coffee - Academ ¢ Court

Venue : AUDI TORI UM

SESSI ON |

Charrman : Dr. LD Swindale, Director General, |CRISAT

1050 Chairman's remarks

1110 Introduction to Wrkshop - M. Sant Dass, Managing
Director, NABARD

1130 Keynote Address - M. SP Mukerji, Secretary,

Department of Agriculture and
Cooperation, Government of India

1150 Presentationby ICARontechnology options and
implications for red and related soils
1220 Presentation by ICRISAT on technology for black soils
1250 General Discussion
1330 Lunch (hosted by NABARD) - 204 Canteen
SESSI ONI |

Chairman : Dr. JS Kanwar, Director of Research, |CRISAT
Rapporteurs ;: Dr. RWWi I ley /Dr. RT Hardi man

1430 Di scussion on | CAR/ICRI SAT presentations

1600 Teal/ Coffee - Academ c Court
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SESSION | I
Chairman : M. M Gopal akrishnan, Agricultural
Production Conmi ssioner, Govt, of Andhra
Pradesh
Rapporteurs : Dr. SMVirmani /M. NA Naidu
1620 Presentation by States of Andhra Pradesh, Karnataka,
Maharashtra, and Madhya Pradesh on the adoption and
diffusion of dryland technologies
1720 Discussion on presentations
1900 Cocktail/Dinner at |CRISAT Center - 204 Snack Bar Area
(hosted by Dr. LD Swindal e)
TUESDAY 4 OCT 1983
SESSION |V

Chairman . M. SP Mukerji, Secretary
Department of AgricultureandCooperation

Government of India
Rapporteurs : Dr. TS Walker / Dr. Mvon Qppen

0900 Presentation by NABARD on credit support f or devel opment

of dryland agriculture

0930 Discussiononpresentations
1030 Tea/ Coffee - Acadenmic Court
1100 Discussion on presentations
1330 Lunch - 204 Canteen
SESSION V

Chairman : M. Sant Dass
Managing Director, NABARD

Rapporteurs : M. B Venkata Rao / Dr. RP Singh
1430 Adoption of recomendations of the Workshop
1600 Closing remarks
1615 Tea/ Coffee - Academc Court



List of Acronyns and Abbreviations used inthis Report

Al CRPDA All IndiaCoordinated Research Project f or
Dryland Agriculture

AFC Agricultural Finance Corporation

APAU Andhra Pradesh Agricultural University

AP Andhra Pradesh

APC Agricultural Production Comm ssioner

BBF Broadbed and Furrow

CADA Command Area Devel opment Authority

CB Cooperative Bank/ Commercial Bank

B Central Cooperative Bank

CONEP Comprehensive Watershed Devel opment Programme

DCB District Cooperative Bank

DCCB District Central Cooperative Bank

DI CGC The Deposit Insurance and Credit Guarantee Corporation

DPAP Drought - Prone AreaProgramme

DRDA District Rural Devel opment Agency

FCI Food Corporation of India

GDI Government of India

| CAR I'ndian Council of Agricultural Research

| CRI SAT International Crops Research Institute for the
Semi-Arid Tropics

| DLAD Integrated Dryland Agricultural Development

| RDP IntegratedRural Devel opment Programme

KAI C Karnataka Agro-Industries Corporation

KSSC Karnataka State Seeds Corporation

KSOWF Karnataka State Cooperative Marketing Federation

LDB Land Devel opment Bank

MP Madhya Pradesh

NABARD National Bank for Agriculture and Rural Development

OFDLD On-Farm Dryland Devel opment

PACS Primary Agricultural Credit Society

PLDB Primary Land Devel opment Bank

RBI Reserve Bank of India

RPCD Rural Planning and Credit Department

RRB Regional Rural Bank

S8 St ate Cooperative Bank

SLA Special Loan Account

T &V Training & Visit

TRYSEM Training Rural Youth f or Self Employment

UAS University of Agricultural Sciences, Karnataka.

WD Western Ghat Devel opment
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ICRISAT

International Crops Research Institute for the Semi-Arid Tropics
ICRISAT Patancheru P.O.
Andhra Pradesh 502 324, India



