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Introduction to Workshop by Shri Sant Dess,
Maneging Director, NA3ARD

Chairman, Dr, Swindale, Chief Gyest ghri S.P. Mukerji,

Colleagues and friends,

| It was in the fitness of things that National Workshop
on Drvland Farming c¢onvened by the Union Ministry of Agricul-~
ture under the Chairmenship of Secretary, Agriculture,
Shri S.P. Mukerji, had recommended that NA3ARD, jointly with
ICAR and ICRISAT should organise workshops on regional basis
on credit support for dryland farming. We are glad to note
that the proposed workshop is now a reality and a select
audience of expert scientists, bankers and administrators is
with us.

When we took the initiative, ICRISAT and ICAR readily
and wholeheartedly extended their suprrt t0 us, and we are
beholden t0 both of them for preparing detailed papers on the
techmologies and economic agpects thereof . We are, in parti-
cular, grateful to ICRISAT for the readiness with which they
have agreed and provided all the facilities for holding the
Workshop in a setting in which the adoption of new technolo-
gles can be observed by us at first hand,

We are happy thut the representatives of State Govern-

ments and Ministry of Agriculture, Ministry of Finance, Banxs,
APC and other institutions have responded to the invitatiom.
0'002
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I take this oppoftmitv 0 welcome them all to tne Workshop.

We are fortunate tnat Director General, ICRISAT,

Dr. Swindale, a well known agricultural scientist in his own
right, has agreed to chair the session this morning.

We were a little disappointed when, initially,

Shri 3.P. Muker ji, Secretary, agriculture informed us that

he would not be able to come here on account of other pressing
engagements. I need hardly say how havpy we are that

Shri Muker ji is with us todav to deliver the Kevnote Address
and to guide the deliberationg of the sessions on credit and
recommendationg of the Workshop tommorrow. His presence fully
reflects his commitment t0 Dryland Farming.

The purpose of the workshop is clear : The financing
ingtitutions should wnderstand the implications of the new
strategy so that thev can equip themselves suitably %0 respond
to the emerging credit needs, and likewise Agricultural
Scientists and administratorg should understand the essential
requirements to be taken care of so that maximum support would
be available from tae financing agencies.

'Drvland farming' is an area where very little has been
doe, both in terms of technologies ag well asg of providing
financial assigtance for the adoption of such technologies.
Therefore, there is need to0 know more about what has been
done by way of mroducing viable technologies., Secondly,
while there is cosiderable scope for increaging productivity .

end production in dryland/rainfed areas, we algO have to
LR ] 03
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understand how we can integrate with dryland farming, on a
viable basis, agro-forestrv, animal husbandry, etc. It is
true we are now refinancing crop loans, as well as loans made
for all these activities on a schematic basis, and model
schemes have been developed for the purpose. We still want
to lnow in what way the policies and procedures governing the
ganction of loans/schemes need tO be ref ined so that they are
tailored to the needs of integrated waterghed development.
mean ingful
Thirdly, a mpeefat/exchange of views has become necessary
between those developing new tecinologies, those implementing
them4 and those required t0 extend finaacial supvort for their
adoption on a wide front, go that a realistic appreciatio
of the different aspects of the tecmology/integrated water-
shed development and their implicationg for credit institu-
tio1s would emerge.

Finagncing institutions are well spread out all over the
country. Under the multi-agency approach a farm house-hold
can seek financial assistance from one or the other agencies
located in an area. DBut it is our responsibility to create
conditions uwnder which there would be smooth flow of credit
for all legitimate purpozes, esoecially dryland farming and
micro-watershed development. Thig calls for finding ways to
remove the various constraints experienced in regard to the
spread of technology, acceptability of technology by farmers,
viability of the programmes designed for the purpoge, includ--

RY )
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ing COat-ef_fective methods for the adoption of the technologies,
and the arrangementg for formulation of the micro-watershed
development projects.

While we look forward to constrRctive participation
from the inviteeg on all these aspects, I would like t0 mention
one or two points which, becauge of their sgomewhat controvergial
nature have not been covered in tihe paper to be presented on
behalf of JVA3aRD, One of the issues relates t0 subsidising
interest on loang. Here I may mentio that we are costrained
by the fact that both GOI and NAJARD had entered into certain
Covenants with the world Bank. If we intend to continue to
borrow from the World Bank - which currently appears to be the
thinking - proposals involving interest subsidies o loans
would be violative of these Covenants. If we allow interest
gubgidies for financing under drvland farming, we would not be
able to avail of World Bank asgsistance for the purpose.

From the point of view of viability of the programmes
taken up in the dryland/micro-watershed areas, tie pricing
policies for dryland/rainfed crops lite pulses and oil seeds
agsume importance. So are the infrastructure facilitiesg and
arrangementsg for covering rigks of farmers. These require
immediate attentim,

Souwe innovative approaches geem necessary for implemen-
ting the essential drvland works such as drainages, water
harvesting structures etc. involving community action. 4in

veedd
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integrated 8pproach to micro-watérahed development may algo
call for organizational innovationg., In this respect we are
looking %0 the States for initiatives.for developing a few
models for dzviand farming in varying conditions.

I persmaliv do not think that the dryland farming and
watershed development programmes would immediately pose problem
of resources. But as they gain momentum, we do have to consider
how to fund NA34RD, for providing refinance to LD3s/C3s/RR3s
for investment loans. This problem arises especially if there
is no asgigtance forthcoming from the World Bank under the
VABARD-I project.

I would be failing in my duty if I do not mention, at
this stage, the problems we are facing in recycling the avai-
lable resources for promoting production on account of heavy
overdues from farmers t0 the credit agencies. There is need
for determined action to bring down overdues. I am sure we
will havé occagion to discuss, as we go along, the best way
of repairing the damage done t0 our credit system and its
credibility on account of the increasing overdues.

The Workshop mey also consider whether one or two more
Workshops of this or similar type, elsewhere, would be useful.

We are hoping that in the light of the observationg of
the Chief Guest and the discussion on the papers it would be
pogsible for us to develop an action plan for the implemen-

tation of the programme, sO that each of us know what he has

'0006
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to do in coordination with otners in the achievement of the
goals.
I once again welcome the Chief Guest and all of you
t0 the Workshop, on my behalf and on benalf of TA3aRkD, and
look forward to fruitful discussions.

Thank vou.

rm




PROBLENS OF FINANCING SMPLANDS
BANK OF BARODA

Realsing the importance of dryland agriculture which is practised over a
vast area of 106 million hectares out of the net cultivated area of about
143 million hectares in’ the country, the Government has consi-
dered/recognised that development of dryland farming was most essential
for ensuring National Food Security, narrowing down regional imbalances
and creating rural employment, etc. It is against this background the
need has been felt for taking long term development measures for lasting
results and also immediate efforts to make an impact on the rural masses.
For this purpose a two pronged strategy has been adopted viz. (i)
extensive approach covering all dryland areas where all the on—going
programmes and resources would be utilised optimally and the available
technology disseminated for increasing the productivity of dryland
agriculture and (ii) the intensive approach whereunder in selected
blocks, micro-watersheds of 2000 to 3000 hectares each would be taken up
for intensive development of dryland watersheds through multi-
disciplinary approaches, including crop production, horticulture, social
forestry, pasture development, water harvesting, pest control, use of
modern implements Llike seed-cum-fertilizer drills, application of
improved seeds, fertilizers, etc.

Government had decided to take up dryland farming programme in 3824
micro-watersheds covering a total area of 7 to 11 million hectares during
1982-83. Substantial areas of lLand in the country are affected by soil
erosion or {and degradtion. The area so far covered by soil conservation
measures is only 23.40 million hectares. Therefore there is a vast area
yet to be covered. Small watersheds with an area of 2000 to 3000
hectares, treatment of which is practicable and manageable, have been
proposed to be increasingly taken up during the Sixth Plan. The plan
aims at a target of an additonal 7.1 million hectares over the base level
of 23.4 million hectares. It is intended that these micro- watersheds
should serve as focal areas for demonstrating the beneficial effects of
intensive watershed development programmes and provide models on the
basis of which intensive development of other areas could be taken up in
subsequent phases.

Effective implementation of this programme involving concept of
microwatershed may perhaps be difficult, but nbt at all impossible, as it
has to be planned carefully and scientifically through an efficient
coordination mechanism. A good deal of research work on various aspects
of dryland farming has been done in the problem areas where research
centres under the aegis of All-India Coordinated Research and Development
Project for Dryland Agriculture have been set up. Besides, pilot
projects have also successfully demonstrated the beneficial effects of
the research results to the farmers. Thus, field officers of the - Banks,

Paper circulated for discussion and comments at the Workshop on
Watershed Based Dryland Farming in Black and Red Soils of Peninsular
India, NABARD/ICAR/ICRISAT, October 3-4, 1983, ICRISAT, Patancheru,

India.
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Government departments, Panchayat Administration should now lose no time
in appreciating the developments and resolving the problems of smooth
flow of credit.under this programme.

Promising Techmology

The use of straw mulches ot deep ploughing are proven techniques for
improving infiltration and available soil water, but are not practicable
in present day Indian conditions, where nearly all crop residues are
removed from the Land and bullock power is generally inadequate to allow
deep tillage. The solution is to use the small watershed as
the_basjc_farming unit, making use of its natural topography and drainage
patterns. Conteur farming or the use of ridges or broadbeds and furrows
within the watershed greatly improve rainfall management and water
availability to crops where the Land has gentle slopes. Bench terracing
is needed where slopes are greater.

The best crops and cultivators to use in any particular district
depend upon climate, soils and agricultural and socio-economic
traditions. With considerable efforts the AlLlL-India Coordinated Research
Project for Dryland Agriculture has now determined the most appropriate
crops for most of the rainfed regions of India. Inter-cropping and
sequential cropping are common enough practices now in rainfed agri-
cultutre. They increase the efficiency in use of natural and capital
resources and return two incomes a year from the farm instead of one.
Many of the rainfed black soils traditionally cropped only in the

Combining improved seeds and fertilizers with dimproved ‘manage-
ment-~-raised beds and furrows--more careful placement of seed and
fertilizer and more intensive weeding, that is, a_full_package_of
improved practices increased gross returns by Rs.3086. Average added
costs were Rs.327 for a benefit-cost ratio of 9.4. The use of supple-
mentary water increased profits by an additional Rs.570, equivalent to
about five quintals per hectare of increased yield. In a similar set of
experiments on the Alfisols, average gross returns rose from Rs.1403 per
hectare under traditional practices to Rs.3823 using improved seed,
fertilizer and management. Average gross profits rose from Rs.424 to
Rs.2625. Improved seeds alone gave a benefit to cost ratio of Rs.10.7;
improved fertilizer gave 2.38 and improved seeds plus fertilizer 3.9.

In Maharashtra State, hybrids now make up 35% of all sorghum planted
in the rainy season and improved varieties make up more than 70X in the
postrainy season. Average yields in the state are 50X higher than they
were 10 years ago. Perhaps the major reasons for the slow rate of adop~
tion is that the introduction of new seeds alone does not represent a
large enough change in the pattern of traditional agriculture to arouse
the tarmers interest. Small faults or problems either real or dimagined
associated with the new seeds dissuade him for trying them. They are

simply not worth the trouble.

There is much evidence to show that fertilizer use is economical on
the staple rainfed cereals. Several hundred experiments on cultivators'
fields with sorghum, maize and pearlL millet in rainfed areas of India
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have given average gains of 14 kgs. of grains per kg of N and 7 Kg of
grain per kg of PG. Benefit-to-cost ratio are 2.5 or better.
Responses .to .fertilisers by available varieties of rainy season sorghum
and pearl millet are generally better than responses by rainy season
maize or post rainy season sorghum. A combination of improved seeds and
fertilisers yield an additional 1000 to 1500 kg/ha or more, gives
positive and beneficial yields consistently, often exceeding Rs.2000/ha,
can significantly improve the farmers income. The greater yields can
significantly increase the production of foodgrains in the country.

Although the added benefits are substantial, the added cost ranging
from about Rs.400 to Rs.1000 can be a problem for the small/marginal
farmer who Lacks access to institutional credit. For example the lack of
well adapted fertiliser responsive cultivators for post-rainy season
obviously prevents the use of combinations. Inadequate fertiliser
distribution, inadequate extension and inadequate infrastructure in
general are deterrents to the adoption of improved seeds plus fertlisers
as they are to other improvements in agriculture.. Timeliness of
operations, particularly sowing and weeding and precision in the
placement of seeds ¢nd fertilisers however have to be recognised as
pillars of the modern dry farming technology.

Dry periods within the normal rainy season are typical. of many
monsoonal climates even when normal or above normal seasonal rainfall
occurs. The result is usually a reduction in crop yield especially on
soils that have relatively low water holding capacities. Having water
available for supplemental irrigation is an important means of reducing
the risk and improving production in rainfed agriculture. Many of the
farmers in rainfed areas have access to water from wells, streams and
tanks. One survey has estimated that 50 per cent of the farmers have
some source of minor irrigation and that with the water available they
can irrigate about four per cent of their Land. The amount seems small
but it probably can be more efficiently used for Life saving dirrigation
on fertilized, high~yielding upland crops than on small areas of rice.
One 5 ¢cm irrigation strategically applied during a dry spell on a red
Alfisol nearly doubled the yield of sorghum and maize. At product prices
prevailing at the time of harvest, gross_values were increased
by_Rs._3]120/hectare for maize and Rs,2780 for sorghum. Significant
opportunities exist for water harvesting in the rainfed areas. Runof f
from heavy rains occur in all but the driest years providing
opportunities for water harvesting.

'

Effective soil management practices in the rainfed areas produce a
suitable seedbed, ensure the proper placement of seed and fertilisers,
control weeds, conserve soil moisture and minimise runoff and erosion.
Crust formation on the surface is a problem with many sandy textured
soils. The power required to break the crust 1is Llow but the crust
reforms after the rains, impedes seedling emergence and increases runoff
and erosion. Incorporation of organic matter into the soil helps to
decrease the strength of the crust-- probably by increasing soil moisture
near the surface.

The research and demonstration efforts that have been made in recent
years in the rainfed areas have identified a few items that are neeced in
addition to the normal technical and institutional services for
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agriculture. Improved Land management, increases the demand for bul lock
power compared with present utilisation patterns. Small farmers in
particular- find the Lack of bullocks to be a major constraint. To effect
the improved drainage that is needed during the periods of heavy rainfall
requires the provision of community drains i.e. drains that serve
several farmers or several villages. The farmers themselves quite
naturally are unwilling to bear the cost of these community works,
although they may be willihg to provide the necessary Llabour. States
soil conservation programmes are able presently to provide only part of
the funds and services required. Improved technology at Least as it has
been available from ICRISAT requires some improvement in farm implements.
Wheeled tool carriers, if heavy enough, improve seed and fertiliser
placement and by reducing the bullock power and manpower needed for each
operation increase the number and timeliness of the operations that can
be performed. The tool carriers and implements that perform best are
costly and are out of the reach of the individual small farmers. It is
this area where farmers have to be assisted through custom services.

ICRISAT EXPERIENCE

In February 1981, after the traditional crop was harvested, ICRISAT and
State Engineers surveyed the lLand and planned the watershed, -leaving in
place the property boundaries. The farmers did the land smcothing work
with their own animals and equipment, but used the ICRISAT tool carrier
behind their bullocks for most operations. The animals were rather weak
and because the traditional crop was harvested late, the soils were
already quite hard. It did not take long for the farmers to get used to
the equipment, but the beds and furrows were not well made--but no worse
than the first ones which ICRISAT scientists put at ICRISAT. Although
the farmers were willing to install drainage ways on their own Lland, they
were not willing to work collectively to install the necessary community
drains to connect the water shed to the existing main drain system. In
consequence, in the very heavy rains in the early part of the year the
watershed did not work properly and the lower parts of some fields were
flooded. When the farmers saw this and saw how this did not happen at
ICRISAT, the scientists of ICRISAT were able to persuade them to
undertake the construction of the community drains. The state department
of Agriculture, through its existing soil conservation programme, paid
for their Labour to fut the drains in place. Since then, in a year where
the rainfall has been 70 percent above normal, there has been no further
problems of waterlogging or drainage.

ICRISAT and the other research agencies recommended which crops
would be best, but farmers made their own choices. In consequence, on
this 15 hectares watershed with 14 farmers there were eight different
crop combinations. With om@exception, the crops have done well and far
exceeded anything else for miles around. Not surprisingly, there have
been some problems. The farmers are not used to growing crops during the
rainy season, nor are they used to obtaining such high yields. Threshing
and storage are new problems for them, accentuated in the very wet year
because it has not been possible to dry the grain in the field. Average
yields in the 23 separate fields-- some farmers divided their fields to
try different 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
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for maize dry fodder and 490 kg/ha for mungbean. Based on the market
prices, farmers have already covered their direct costs, including the
cost of land smoothing and shaping and have made a profit. Besides, they
could take wup postrainy season crops. Most of the adjoining farmers,
having fallowed their Land in accordance with traditional practice did
not reap either food or income.

BANK FINANCE

Credit institutions do provide Lloan facilities in general for the
development of agriculture which inter_alia include production or/and
investment lLoan for raising crops of economic importance, horticulture,
social forestry, pasture development, water harvesting, pest control,
purchase of modern imptements Like seed-cum-fertilizer drills,
tropicultor, bund former, Land Leveller, buck scrapper, float, etc. The
loan facilities are either provided in the form of short term with a
repayment period of wupto 18 months, medium and long term lLoans ranging
from three years to 15 years depending upon the repaying capacity of the
beneficiaries, viability of the scheme and productive Life period of the
assets, etc. While all these Loan facilities are available for improving
dryland farming, banking system has not been able to pay undivided
attention to this very very important area. Perhaps, the experience of
the field officers in this respect reveal that it is because of one or a
combination of several of the following factors:

- lack of sufficient appreciation of the promising dry farming
technology evolved by farm scientists and its potentialities to
create significant impact in the vulnerable areas.

- lack of expertise at the branch/bank level to formulate
bankable/viable schemes/projects to suit the specific area in which
Location specific technology can be introduced.

- inability to bring about effective coordination at the

district/state Level 1in pooling available technical expertise for
developing soil and moisture conservation and other schemes on
watershed basis. This is obviously reflected by its conspicuous
absence in the district credit plan (1983-85) and Annual Action
Plan (1983) prepared jointly by the Banks and State Government
officials. ‘
- Not only that most of the rural branches are either understaffed
and/or inadequately trained but also the field officers are
overburdened with only routine banking work. Compilation of
statistics and collection of LAD consumes their time and energy.

- problem of cooperative defaulters, non-issuance of 'No-due
Certificates' and otherwise ineligible borrowers has aggravated the
situation most specifically in the chronically drought prone areas
where banks have to pay specific attention.

-  while each branch of the commercial banks in the rural areas has
not adopted one dryland village for intensive development though it
was suggested by the Union government, it is equally doubtful
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whether these branches/banks are aware of the dryland farming
programme being undertaken in over 3800 micro-watersheds and the
progress,it has made.

The problem of providing adequate and timely finance under dryland
farming may have to be approached from the angle of transferring
the available proven technology through provision of management
input and marketing services. As the banks have no expertise in
this field and have not done much in this area though they are
enthusiastic to do so, there is all the while most urgent need to
initiate following steps/measures.

identifying the micro-watershed and understanding tha type and
nature of activities which could be taken up there.

formulating the technologically feasible and economically viable
schemes for undertaking these identified activities in the area.
The scheme, say for instance--crop production or soil and moisture
conservation-- should inter_alia dincorporate all the important/
relevant information on the availability of needed infrastructure,
backward and forward linkages, gaps in the existing infrastructure
which have direct bearing on the failure of the 1implementation of
the schemes. The <ccheme should also incorporate details of
security requirements, rate of interest, subsidy available/margin
to be provided, disbursement schedule; repayment period and
instalments of loan yearwise, net incremental income, the role that
each agency has to play and farmers obligation 1in the

implementation of these schemes.

quantifying the requirements of physical units of each .of the
activities viz, horticulture, social forestry, pasture
development, etc., and estimating the credit needs, subsidy/margin
to be provided, financial outlay, refinance avialble, etc.

need based credit plan with full details of the activity-wise
budget should be prepared and these funds should be
sanctioned/committed by the participating banks in the respective
micro-watershed area and incorporated into the Annual Action Plan
as a part of District Credit Plan.

motivating the beneficiaries through organising frequent village
level meetings and instilling in them'the ‘urge for development'
rather than imposing anything on them. ALl details should be
explained and their misconceptions/querries, doubts should be
clarified through various communication media. A film on Sukho
Manjri village would also prove to be of great use, specifically
the activities which have potential in the area and their
particulars in the form of credit schemes--rate of interest,
security, subsidy/margin, Lloan amount, repayment instalments/
period, etc., should be properly explained to them.
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simplified lending policy, procedure and system should be evolved
so that all Loan proposals emanating from the micro-watershed area
are sanctioned without any Loss of time.

Like District Rural Development Agency, an organisational set up to
provide management inuput and play effective role in the successful
implementation of the schemes should be provided

Adoption of a full package of practices is more difficult. It
requires the organisation of village level operational research and
pilot projects. The key to success of such projects is the human
factor, the interests and involvement, of the farmers and the
constant and dedicated attention of trained, motivated and
resourceful extension staff backed up by production and management
specialists who are available when called for.

this organisation should be technically well qualified and
experienced to formulate the development schemes which could be
converted into credit schemes and to implement/monitor the working
of the schemes. Wherever necessary, feed-back should be utilised
to improve/modify the schemes to yield better results.

a time bound P E R T Chart should be prepared so as to ensure
effective coordination amongst various agencies playing different
role, complete the development task without Loosing the season and
reducing the cost- escalation, etc.

now that the Union government has advised the State Governments and
banks to set up block Llevel Advisory Committee, this Committee
should endeavour to resolve the grass-root problems ° through
frequent discussion and involving people's participation in this
programme.

Beneficiaries, Field Officers of the Banks, Extension workers of
the Government and Local leaders, voluntary associations should be
adequately provided practice-oriented training.

training may preferably be organised in the area where these
activities have already been successfully conducted as also at the

Research and Training Institutes so that they can better appreciate
the concept, programme and benefits and shed their wrong notions.

field Level workers from the Government/Panchayats and Banks should
work on Llines of 'Training and Visit System' such that individual
farm plan and farm budgeting system can be introduced and results

are analysed.

'input supply and marketing system' should also be considered as a
part of the development programme for which credit/loan facilities
on Liberalised terms and conditions should be provided and for
which refinance facilities be extended.
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CONCLUSION

At ICRISAT, a technology has been developed for deep black soils (Verti-
sols) with an assured rainfall of more than 750 mm per annum. The
technology was tried on the farmers holdings in 1981-82 in village
Tadanapally 1in Andhra Pradesh. Fourteen farmers with 15.42 hectares of
land under the guidance of ICRISAT scientists have demonstrated that
yields of crops and the gross income can be increased by six times.
There is fairly good evidence to show that the technology developed by
ICRISAT would prove to be profitable for about eight million hectares out
of the total area of 22 million hectares of deep black soils in the
country. It is, therefore, most urgent and necessary that this available
proven technology should be transferred to the farmers fields through
developing a PERT Chart and crystalising which agency should play what
role and when.

*tpr
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DRYLAND FARMING WORKSHOP AT PATANCHERU
3 AND 4 OCTOBER 1983

STATUS PAPER ON BIWLAND PROJECTS IN AMDNRA PRADESH

INTRODUCTION:

1.1 About 65% of the cropped lLand in Andhra Pradesh is under rain-
fed farming. Since rainfall varies widely from year to year,
rainfed/ dry farming is vulnerable to the vagaries of monsoon. As
a result, yields from dry lands show marked fluctuations, depending
on the adequacy and the distribution of the rainfall over the crop
season. The farmers, therefore, tend to regard dry land farming as
risky and a gamble. They are reluctant to invest on costly inputs
for production in these areas in the absence of appropriate and
tested technology. Apart from weather aberrations, variability and
drainability of the soil also contribute significantly to dis-
parities in crop production.

1.2 In the dryland areas of A.P., the soils are black soils and red
soils. The technology developed for the management of deep black
soils (vertisols) at the ICRISAT has proved that with adoption of
the recommended practices, the yields could be raised to 3000 -
4000 kgs per hectare with the required investment on inputs and
necessary technical guidance. This technology was tried out in the
years 1981-82 and 82-83 in farmers' fields in Medak District, in
the proximity of ICRISAT. Based on this experience, it is being
extended in 1983-84 to other districts for performance studies with
farmer participants.

1.3 The ICAR has also evolved a package of practices for dryland
farming in black soils as also in red soils.

1.4 Considering the availability of a Large area under these soils
there exists a great potential for achieving a breakthrough by
popularising these technologies for achieving additional prdocution
under staple crops of cereals, pulses and oil seeds, etc., in a
phased manner. While both the ICRISAT and ICAR vertisol technolo-
gies are being tried out in selected districts in Andhra Pradesh in
1983~-84, so far as the red soils are concerned only the ICAR
technology is being extended through the field trials in 1983-84.

CRITERIA FOR SELECTION OF WATERSHEDS IN 1983-84

2.1 In Andhra Pradesh such deep black soils are predominantly found
in the districts of Medak, Nizambad, Karimnagar, Adilabad, Warangal
and Khammam covering an area of about 25 Lakhs hectares.

To introduce the ICRISAT/ICAR technologies for managing deep
black soils in the fields of cultivators, micro watersheds have
been selected in these 6 districts. In these districts micro
watersheds in Red soils (alfisols) have also been selected, for
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trying out the ICAR technology, keeping in view the following

criteriag
i. The soils should be vertisols/alfisols.
ii. The average rainfall should not be Less than 750 mm. per year.
iii. The cultivators should be responsive and progressive
ive The percentage of small/marginal farmers should be substantial.
V. There should be adequate credit facilities available in the
area.

vi. For vertisols, there should not be any irrigated areas in the
village. In case villages without any irrigation facilities
are not available, atleast the farmers 1in the selected
watershed should not have any irrigated Lands in any other
watersheds in the village(s).

vii. For alfisols, the irrigated area should not be more than 10X of
the total area of the alfisol watershed.

viii. The selected vertisol watersheds for the adoption of ICRISAT
and ICAR technology should preferably be about 5-10 kms. from
the alfisol watersheds in which the ICAR red soils technology
is to be tried out.

ix. The selected watershed should, as far as possible, be - on the
road side to produce a better demonstration effect.

x. The slope of the Land in selected watershed should be less than
3 per cent.
xi. To the extent possible, the watersheds may be near to the

research stations of ICRISAT/ICAR.

111, EXPERIENCE WITH ICRISAT TECHNOLOGY IN MEDAK DISTRICT IN 1981-82 AND
1982-83

3.1 The ICRISAT technology was adopted on field basis in Medak
District where the ICRISAT station is Located. The ICAR technology
was not tried in black soils during that year or in 1982-83.

3.2 buring the first year the ICRISAT technology was tried out 1in
an area of 15.22 hectares in Tardanpally village with 13 partici-
pating farmers. The following cropping pattern was adopted:



ICRISAT TECHNOLOGY

Kharif Rabi

Sorghum+Pigeonpea Pigeonpea continued

Maize+Pigeonpea Pigeonpea continued
Pure Maize Chickpea
Mungbean Sorghum/chickpea
Sunflower/
Chillies
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TRADITIONAL

Sorghum,Pulses
Maize, Pulses

Groundnut+
Pigeonpea

3.3 The performance of crops under the ICRISAT and traditional crop
management, recorded during 1981-82 is as follows:

Watershed Area Cropping
selected in pattern
ha.

Tardanpally 6.98 Sorghum+
Pigeonpea

Tardanpally 1.92 Maize pure
fol Lowed
chickpea

Yields obtained

(kgs/hect) Additi- % of
onal pro- increased

Project Neighb- duction yields
area ouring

area
2180+ 1400+ 935 58%
375 220
2007 920 460 150%

3.4 During 1982-83, two more villages i.e., Sultanpur and Antawar

in Medak District were also selected,

increasing the area of

operation to 48.94 hectares under ICRISAT technology with 29 bene-

ficiaries. The
crops is given below:

cropping pattern followed and the performance of
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Yields obtained

Watershed Area Cropping (kgs/hect) Additi- X of in-
selected in pattern onal pro- creased
hect. Project Neighb- duction yields
area ouring
area
Tardanpally 3.45 Mungbean 454+ 245+ 640 52%
fol Llowed 519 395
by Sorghum
2.03 Sorghum + 2136+ 1353+ 1146 72%
Pigeonpea 593 230
Sultanpur 13,50  Sorghum+ 1922+ 1268+ 920 62%
Pigeonpea 481 215
Anthwar 9.6 Sorghum+ 2358+ 1408+ 1491 83%
Pigeonpea 926 385
1.80 Mungbean 600+ 260+ 805 120%
fol lowed 875 410
by Rabi
Sorghum
1v. EVALUATION OF THE RESULTS OF ICRISAT TECHNOLOGY AND IMPRESSIONS OF

FARMERS AND THE CONSTRAINTS.

4.1 It is rather early to evaluate the effects and impact of the
programme, though the results for the last two years have been
generally encouraging. The new technology did not find wide
adoption as 85% of the farmers being poor with small and marginal
holdings, having conservative outlook about the new technology for
tackling which extensive education efforts are required.

4,2 The impressions of the farmers and the constraints are as
follows:

i. The soils should be thoroughly prepared, taking advantage of
summer showers from February to May. If summer showers do not
occur, thorough preparatory cultivation which is a prerequisite
for the formation of broad beds and furrows and taking up dry
seeding with the onset of the monsoon becomes very difficult.

ii. The Llevelling should be done to near perfection: othzrwise the
germination in Low Lying patches will not be uniform if proper

Levelling is not done.
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iii. The cost of tropicultor with accessories is about Rs.10,000.

This ~ is beyond the reach of the average farmer. The tropi-
cultor should be made available on custom service. The possi-

. bility of extending subsidies to such of the farmers who want
to purchase tropicultors also needs to be considered.

iv. Heavy draught animals are required for the preparation of land
with the tropicultor. The small and marginal farmer cannot
afford heavy draught animals: this becomes yet another con-
straint.

v. Shallow cultivation in the early part of the season with
application of fertilizers 1is increasing the weed growth,
resulting in reduced yields, if timely weeding or interculti-
vation is not done. At times, intercultivation and weeding may

" not be possible if the rains are continuous.

vi. An early kharif crop Llike mungbean or blackgram, comes to
harvest in August when there are heavy rains. These rains
spoil the quality of seed and hinder preparatory cultivation
for Rabi crop in black soils.

vii. There will be acute Llabour problem for weeding and

intercultivation during August when paddy transplantation is at
its peak.

viii. In the selected watersheds the small and marginal farmers

require Liberal financial assistance for the purchase of inputs
Llike seeds and fertilisers, without which expected returns will
not be possible.

ICAR TECHNOLOGY

5.1 The ICAR technology was also implemented for the first time in
red soil during 1981-82 in 3 villages of Medak District, namely
Fazalwadi, Sultanpur and Mulug over an area of 37 hectares.

5.2 This was continued during 1982-83 and the area of operation was
extended to Takapally village bringing .the total coverage to 38.9
hectares. The rainfed crops grown in these villages with ICAR
technology gave significant additional yields during 1981-82 and
1982-83. The farmers learnt that by observing the simple practices
which can be easily adopted at their Llevel, they can harvest
sizeable yields from rainfed areas of red soils too.

5.3 Crop performance recorded under ICAR technology during 1981-82
and 1982-83:
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Yields obtained

Cropping (kgs/hect) Extra X of
Year Vil lage Pattern yield increased
. Project Neighbour- yields
area ing area
1981-82 Sultanpur Pure 1380 920 460 S0%
Maize
Mulug Maize+ 2380+ 1025 1490 145%
Pigeonpea 135
1982-83 Sultanpur Pure 2607 920 1797 194%
Maize
Takapally Pure 2218 1250 968 16%
Maize
vi. EVALUATION OF ICAR TECHNOLOGY

6.1 It is premature to evaluate the results of the scheme. How=-
ever, the following general observations can be made:

i. It was noticed that pre-monsoon preparation of land has helped
to advance sowings by 10 days with its fine tilth.

ii. Use of hybrid varieties seed combined with application of
fertilizers, not common with cultivators of chalka soils, has
doubled their yields.

iii. Application of fertilisers in Maize was practiced traditionally

at the time of tasseling. As per ICAR recommendations, its
application @ 25% as basal dose and remaining at 30 to 60th day
alongwith basal application of P, 0g at the time of sowing
has doubled the yields.

]

iv. Formation of key bunds has not only controlled erosion but also
improved the water retention capacity of the soil in the
watershed, supplying the much needed moisture to the crop at
the initial stage of its growth period.

6.2 The impressions of the farmers are summarised below:

The ICAR technology can be easily adopted even by the small
and marginal farmers. This technology does not involve a major
shifting to agricultural machinery. It is found that 'A' frame for
formation of keylines 1is not a complicated one and is within the
understanding of the farmers. Adoption of high yielding varieties
significantly increases the yields.
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6.3 The constraints that have been noticed are as follows:

i. Provision of adequate funds to meet the additional cost
involved towards inputs such as improved seeds, fertilisers and
implements Like FESPO plough.

ii. Formation of key bunds as guideline for contour cultivation.

iii. Proper drainage system on watershed basis to dispose the runoff
safely.

6.4 In this background, the following suggestions may be
considered:

i. Provision of adequate funds to meet the additional cost
involved towards inputs, recurring and non-recurring aspects,
is to be arranged on Liberal terms to the participants by the
financial institutions/Government besides providing incentives
as subsidy on important practices.

ije« Crop insurance to cover the risks in the event of failure or
seasonal aberrations.

iij. Provision of technical assistance for marking the key bunds and
alignment of suitable drainage system to dispose the runoff on
watershed basis.

PROGRAMME FOR THE YEAR 1983-84

7.1 Convinced by the encouraging results of ICRISAT technology in
deep black soils and ICAR technology in red soils, during 1983-84
the ICAR technology has been also introduced in red soils. The
programme for 1983-84 1is extended to (5) more districts, having
similar climatic conditions.

7.2 The district-wise area programmed, area covered so far and the
cropping pattern adopted under ICRISAT and ICAR technologies are
given hereunder.

Sl.
No.

1.
2.
3.

ICRISAT tech- ICAR technology
nology (in ha.) (in hectares)
District T A Black soil Red soils
Tx A T A
Medak 100 128 50 68 100 110
Nizambad 100 100 50 50 100 100
Khammam 100 100 50 50 100 100
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4., Adilabad 100 90 S0 32 100 78
S. Karimnagar, 100 100 S0 50 100 96
6. Warangal 100 96 S0 31 100 100
Cropping Pattern
Cropping Pattern
stL.
No. District ICRISAT ICAR ICAR
Black soils Black soils Red soils
1. Medak Sorghum+P.Pea Blackgram Maize+P.Pea
Maize+P.Pea fol lowed by Maize+Castor
BlLackgram Rabi sorghum
followed by Mungbean
rabi sorghum followed by
or chillies, rabi sorghum
Mungbean+P.pea
2. Nizambad Mungbean, Mungbean, CSH5 Sorghum+
Blackgram, blackgram, Pigeonpea (2:1)
cotton, cotton, Ratio
groundnut, groundnut,
chillies chillies
3. Khammam Mungbean, Mungbean Mungbean,
Mungbean+ Mungbean+ Mungbean+
Pigeonpea, Pigeonpea Pigeonpea
Millet,maize, Millet, Maize, Millet, Maize
Maize+P,.Pea Maize+P.Pea Groundnut,
and chillies P.Pea, Sesaum
Chillies
4. Adilabad Sorghum+P.Pea Sorghum+ Sorghum+P.Pea
Maize+P.Pea P.Pea Maize+P.Pea
Cotton, Chillies Maize+P.Pea Cotton and P.Pea
Cotton
S. Karimnagar Sorghum+P.Pea Sorghum+P.Pea Sorghum+P,Pea
Maize, Maize+P.pea
Mungbean, Maize, Mungbean
Chillies P.Pea, Mungbean
Groundnut+P.Pea
Castor
6. MWarangal Maize, Maize+ Maize, Mungbean, Maize
P.Pea, chillies Maize+P.Pea Groundnut+P.Pea
Sesaum+ Sesaum

P.Pea, Cotton
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7.3 The Government of Andhra Pradesh has provided an amount of
Rs.5.00 Llakhs towards the purchase of (52) tropicultors and for
tractor ploughing in the watersheds selected in black soils of six
Districts (which was resorted to because of the delay in the final
decision to try these technologies over wider areas in 6
Districts). In addition to (12) tropicultors which were purchased
during 1982-83 (40) tropicultors have been purchased in the current
year from different agencies and supplied free of cost. The amount
provided is not sufficient to meet the cost of tropicultors and the
tractor ploughing charges, etc.

7.4 During kharif 1983-84 commercial and cooperative banks have
advanced Lloans for purchase of inputs like seeds and fertilizers,
etc., in addition to short term lLoans given by the Department of
Agriculture.

7.5 Condition_of_crops; DOry seeding as proposed could not be taken
up in all the districts and the sowings were completed Late in the
season. The condition of the standing crops during kharif 1983-84
is far from satisfactory due to heavy incessant rains. The early
sown mungbean and blackgram crops are affected badly and very Llow
yields are expected. The Sorghum and Maize crops were also
affected by heavy continuous rains in the month of August.

DIFFICULTIES IN THE IMPLEMENTATION OF PROGRAMME DURING THE YEAR
1983-84.

8.1 The following difficulties were encountered in 1983-84:

i. Due to drought conditions of 1982-83 inadequate soil moisture,
made the tractor ploughing operation which was taken up in
April-May, very difficult;

{i. Pre-monsoon sowings could not be completed satisfactorily due
to delay 1in tractor ploughing, Llate receipt of implements
(Agricarts and Tropicultors) and for want of heavy draught
animals.

{i. Inadequate financial assistance to the small and marginal
farmers for the purchase of inputs in time

iv. The subsequent receipt of unprecedented rains, with high
intensity resulted 1in the over-flow of water-ways and caused
breaches, damaging the broad-beds and furrows.

v. The heavy rains subjected the Lands to ill-drained conditions,
making the wusage of bullock and manpower operationally
difficult for pretty Llong periods. Despite th:  above
difficulties the two technologies have evoked an entwusiastic
response from the dry-land farmers. The dep:rtmantal
functionaries are therefore cautiously optimistic that over the
next few years it should be possible to achieve a breikthrough
in agricultural production in dry Llands with th: help of

ICRISAT and ICAR technology.
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IX.  OTHER DRYLAND FARMING SCHEMES IN OPERATION IN ANDHRA PRADESH

9.1

9.2

bryland_Farming Project;

9.1.1: To introduce the improved practices of dryland farming
in the farmers' fields, based on the research findings of ICAR
and APAU Research Station the Integrated Dryland Farming
Project, Ibrahimpatnam, Rangareddy District was taken up with
the Central Government assistance in the year 1969-70.

9.1.2: To extend the dry farming practices in another region
of the State, one more project was started in Anantapur

bDistrict during 1971-72.

9.1.3: Since 1979-80 both these projects are continued as
State Non-plan Schemes. Every year an area of 800 hectares is
selected on watershed basis under each project. The annual
action plan of each project to conserve 30il and moisture and
to introduce the recommended practices of crop management such
as use of improved seeds of high yielding varieties, timely
preparatory and seeding operation, suitable cropping pattern,
use of fertiliser, weed control, alternate cropping to suit the
rainfall conditions and adoption of preventive and control
measures of plant protection, is formulated in consultation
with the scientists of ICAR and APAU. The annual action plan
is 1implemented in the selected watershed with the approval of
the Government. The credit requirements are met through the
cooperative societies and scheduled banks. So far, an area of
18 200 hectares has been treated by these projects. The outlay
for 1983-84 is Rs.10.496 Lakhs for the two projects at Rs.5.248
Lakhs per project.

River Valley Project:

9.2.1: The River Valley scheme is being implemented in the
State since 1973-74 as a centrally sponsored scheme in the
catchments of Sriramsagar, Nagarjunasagar and Nizamsagar on
watershed basis with the objective of reducing the silt-flow
into the reservoirs and prolonging their Longivity.

9.2.2: Every year, management plans on micro watershed basis
are prepared based on the detailed survey. According to the
plans, works such as graded bunds gully control, retention
dams, trenching and afforestation are taken up, with the prior
approval of Government of India.

9.2.3: So far, an area of 25 431 hectares have been covered at
a cost of Rs.159.57 lakhs on works and establishment.

9.2.4: Dburing 1983-84, it is proposed to cover an area of
4631.50 hectares at an estimated cost of Rs.42.60 lakhs on
works and establishment.

9.2.5: These works not only check the siltation of reservoirs
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but also help in getting good rainfed crops by way of
conserving soil moisture.

9.3: Drought_Prone_Area_Development Programme:

9.3.1: This programme is being implemented since 1975-76 in
seven dJistricts of Andhra Pradesh viz., Anantapur, Chittoor,
Cuddapah, Kurnool, Mahabubnagar, Nalgonda and Prakasam with 50X
Central assistance. The objective of the scheme is to mitigate
the effects of the drought through construction of permanent
works, besides providing employment to rural labour during off
season. Under agricultural sector the drylands are treated on
watershed basis with graded bunds, gully control and water
harvesting devices on priority basis. Upto end of 1982-83, an
area of 2.94 lakh hectares have been treated at an expenditure
of Rs.777.98 Llakhs.

9.4.1: It is proposed to cover 2000 hectares each 1in the
districts of Kurnool and Anantapur on watershed basis under
Integrated Dryland Development Project 1in collaboration with
ICAR and DRDA. The preliminary steps that are to be taken up
are being worked out.

9.5. Water_Harvesting Technology_ Projects

9.5.1 It is proposed to take up dryland farming project during
1983-84 with emphasis on water harvesting technology in
selected watersheds of Chavella, Pothalaboguda and Madikonda in
Jogipet Taluk of Medak District with the financial assistance
of Government of India. This selected area will be treated
with soil and water conservation measures, 1improved crop
husbandry, utility plantation of fruit and fuel plants and
harvesting the surface runoff. An area of 702 hectares at a
cost of Rs.25.00 Lakhs is proposed to be covered. The project
report is being finalised.

9.6. Development_and_Popularisation_of_ Seed-cum-

9.6.1: With the objective of popularising seed-cum—-fartiliser
dritl for proper placement of fertiliser and sea2d, it is
proposed to implement the scheme with 50% central assistance
during 1983-84 to help the farmers in Medak District. Under
this scheme 1600 demonstrations of 1/2 hectares each will be
organised with the financial assistance of Rs.4)0/- per
demonstration towards the cost of seeds and fertilisers. It is
also proposed to supply 1000 seed-cum-fertiliser drills at
subsidised rates.



Page 12

9.6.2: In anticipation of release of funds from both State and
Central Governments 300 demonstrations have been organised in
the current kharif season with seed-cum-fertiliser drills and
FESPO ploughs 1in the cultivators fields. The balance of
demonstrations will be organised during the ensuing rabi
season.

9.7. Development_Micro_Watersheds_under_New_20
Point_Programme_of_the Prime_Minister

9.7.1: Under this programme it is proposed to develop micro
watersheds by pooling the available funds of on-going schemes
under different sectors. Under the scheme it 1is proposed to
supply the Minikits of Oilseeds and Pulse crops, Development of
Minor irrigation, Pasture Development and to raise fruit and
fuel plantations. It 1is proposed to implement the scheme in
250 micro watersheds.

9.8 World Bank_Aided_Rainfed_Ffarming_Project

9.8.1: It is proposed to take up a World Bank Aided Rainfed
Farming Project covering the villages of Maheshwaram and
Ibrahimpatnam taluks of Rangareddy District on watershed basis
in red soil area covering 25331 hectares of geophysical area
with 10294 hectares of cultivated area. Under this project the
watershed areas will be treated with soil and water management,
forest and grass land development, improved crop husbandry and
live-stock improvement in a phased manner over 7 year period at
a total outlay of Rs.390 Lakhs. This project is at the final
stages of approval and is Llikely to be implemented from
1984-85.

C. SRINIVASA SASTRY
SECRETARY: FOOD & AGRICULTURE
GOVERNMENT OF ANDHRA PRADESH

*tprx



SOME NOTES ON WATERSHED BASED DRYLAND FARMING IN

BLACK SOIL REGIONS OF MADHYA PRADESH=

Madhya Pradesh, largest by area, the state occupies the centre of the
country, By virtue of° its size and geographical situation the state
shares almost all features of agriculture in the country. It is bound by
U.P. in the North, Bihar in North-East, Orissa in East, Maharashtra and
Andhra Pradesh in the South, and Gujarat and Rajasthan in the West. With
87% of agriculture dependent on rain the state gets the largest share of
Dryland Farming of the country. Area affected by water erosion under
land use practices is also the Largest in the state — 15.6% of such area
of the country (India 132 m. ha., M.P. 20.6 m. ha.). This is as per
“Manual of Soil and Water Conservation Practices in India - 1981".

Importans Basic_Information
Total area of the state : 44.2 m.ha.
Population : 52.1 m.ha.

This state shares 13.5X of the area and 7.6X of the population of
the country.

Per capita- total land : 0.85 ha.
Per capita- cultivated Lland : 0.36 ha.
Per capita- forest Lland ¢ 0.27 ha.

Area under plough : 18.8 m.ha.

14.0 m.ha. (This is 23% of the
forest area of the
country)

Area under forests

As much as 40X% of the forest
area is thin and poor.

Irrigation s 13%
Kharif cropping s 79%
Rabi cropping : 42%
Intensity of cropping :121% (80-81 - 114.5%

(estimated 82-83)

*Paper prepared for NABARD-ICAR-ICRISAT Workshop on Watershed- based
dryland Farming in Black and Red Soils of Peninsular India, 3 and 4
October 1983 to be held at ICRISAT Center, Patancheru, Andhra Pradesh,

India.
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Major cereal crops:

Kharif Rice, Sorghum, Maize, Pearl
) Millet, and Minor Millets
Rabi Wheat and Barley

Major pulse crops:

Kharif Pigeonpea, Urad, Moong
Rabi Gram, Peas, Lentils, Lathyrus

Major oil seed crops:

Kharit : Groundnut, Sesamum, Niger
(recent introduction Soybean)
Rabi : Linsedd, Rape, Mustard
Major commercial crops : Cotton, Sugarcane
Fruit trees ¢ Mango, Citrus, Guava, Pine

apple, Custard apple, Ber,
Papaya, Banana, Jack fruit
(used as vegetable) (Cashew
nuts introduced, coconuts
under trial)

Dryland_Farming_under_various_Soil_Types:

1. Black_soil_areas. As much as 48.4% of the cultivated area in M.P.
comprises of Black Soils. Most of this area has open fields which grow
erosion permitting crops Like sorghum, cotton, maize, pigeonpea and minor
millets etc. during kharif season. These areas are constantly
undergoing a process of depletion due to soil erosion by run off water.
Malwa Plateau, Nimar Plains, Jhabua Hills, and Satpura Plateau part of
Wainganga Valley and part of Vindhyachal Plateau present this situation.

The other big chunk of Black Soils is the monocrop rabi areas of
Narmada Valley and Vindhya Plateau where the fields remain vacant during
kharif season. The areas of discharge in this case, are eroded and
subjected to drought and the areas of recharge, especially the bunder
fields (typical example is the Haveli tract of Narmada Valley) seriously
suffer from problems of drainage which stand in the way of kharif

cropping.

Identification of problems of Black Soil and experience with soybean
have provided very encouraging direction to the management of these
regions.

Steps are under way as under:

i. Soybean crop has caught up in most of the traditional rabi areas
as an additional crop during kharif even under rainfed
situation. In three out of five years the¢ rainfall situation

permits a normal rabi crop after soybean.
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ii. Use of Organic'matter in black soils permits a short duration
paddy crop during kharif in traditional rabi areas.
iii. Program of drainage and simultaneously water harvesting is being
_tried on watershed basis to afford a stable base to the dryland
farming technology.

ive Inter—cropping of erosion permitting crops Like sorghum,
pigeonpea, maize etc, with erosion resisting pulse/oil seed
crops especially with soybean crop is gaining popularity.

Ve Use of improved Agriculture Implements especially the
seed-cum-fertilizer drills has been found to be beneficial in
moisture conservation and for better efficiency of applied
nutrients.

vi. - ICRISAT technology for Vertisols with accent on Broad Beds and
Furrow is wunder trial at two Locations viz. Begumganj (Raisen
district) and Phanda (Bhopal district) technology is obviously
sound. Regarding large scale application it is too early to say
anything.

vii. The efforts are aimed at increasing productivity and . intensity
of cropping under all soil types in general and under Black
Soils in particular.

The area under kharif fallow has declined during the last five years
as under:

S.No. Year Kharif fal low Rabi fal low
Lakh/ha. Llakh/ha.
1. 1978-79 51.81 104.78
2. 1979-80 45,40 110.78
3. 1980-81 46.42 110.39
4. 1981-82 35.33 111.41
5. 1982-83 37.97 107.52

Decline in kharif fallow is much more than the corresponding
increase in rabi fallow. Programs of minor irrigation and water
harvesting will soon curb the increase in rabi fallow. Decline in kharif
fallow is a technological break through.

2. Red_and_yellow_soils. Chhatisgarh and allied area, which is the rice
bown of the state covers about 29.5% of the area. These soils are more
depleted than eroded. Levelling and bunding of paddy fields, increased



Page 4

use of organic matter and programs of water harvesting on watershed basis
are identified as foundation items for developing these areas.

3. Skeletal soils. About 9% of the cultivated area comes under skeletal
soil where cultivation 1is practised on marginal and sub-marginal area
like tribal belt of Mandla, Jhabua etc. Cultivation 1is no more
economical in some of these areas. The areas are prone to water erosion
and subsequently to drought. Besides protecting areas through soil
conservation measures efforts are under way to encourage social forestry,
horticulture, and pasture development in the undulating topography.

4. Mixed Red and Black Soils of Kymore plateau and Bundhelkhand cover
about 8.10% of the agricultural land. Districts of Rewa Satnla, Panna,
Tehsil Katni of Jabalpur, Chhatarpur, Tikamgarh Datia and part of
Shivpuri district fall in this region.

Problems of these areas are also to be solved through soil
conservations measures, by introducing soybean, by water harvesting and
in general through dryfarming technology on watershed basis.

S. About 5% of the agricultural lLand comprises 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 dacoity menace,
are under consideration.

Watershed_Based Dryland_Farming:

Significant efforts were started during 1982-83. About 620
Micro~watersheds were 1identified 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. Quality
of effort will improve with experience. Development of watersheds has
been taken up in three ways as under:

1. Land development work, development of minor-irrigation and water
harvesting program. Such foundation work is the long-term
development work. Since inception the state has treated about
37 Llakh hectares of agriculture Lland with soil conservation
measures. Such work has so far been scattered and isolated from
improved agronomical practices for want of watershed approach.

2. Application of dry farming technology Like use of improved
seeds, introduction of additional crop Like soybean to increase
intensity of cropping, intercropping use of fertilizer, proper
placement of seeds and fertilizers with  improved
seed-cum-fertilizer drills etc. in areas not treated by soil
conservation measures.

3. Application of dryfarming technology as above, in  areas
developed by soil conservation measures -~ old as well as newly

developed areas.
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Land development work is so far confined to private Llands because
the cost is recoverable in 20 years. However, Government is actively
considering a proposal to permit 25 to 30X of the total expenditure on
community works Like providing drainage, -protection of public Lands
against erosion development of pasture lands etc.

Multi-digciplinary approach; .

The Additional Chief Secretary and the Agriculture Production
Commissioner coordinate activities of various departments viz.
Agriculture, Forest, Veterinary, Horticulture etc. at the state level so
that all the departments share the program of development of selected
watersheds with their resources.

At the district lLevel the Collector is the Chairman of the Watershed
Management Committee so that activities of various departments could be
combined on watershed basis for generating a self supporting economy.

Agriculture Department is the Nodal department from state Llevel to
the project Llevel. An Officer of the rank of Additional Director of
Agriculture is the Nodal Officer at State Head-Quarters for monitoring
the watershed-based dryfarming program. He is also the incharge of Soil
Conservation Program of the state. .

Long-term_Soil_and_Water_Management Program:

o D e e e S o R o T e o e o o e S e e o e

For every district of the state a Master Plan of Soil and Water
Management is under preparation for a period of 6 years (last year of 6th
Plan and the 7th Plan period). Guidelines for such a master plan were
issued by the Secretary, Government of M.P. Agriculture Department a few
months back. The plans are expected by the end of December 1983.



DRYLAND FPARNING PROGRANAES IN KARNATAKA

INTRODUCTION:

During the year 1982-83 development of dryland farming was taken up, in
the State, in selected 85 watersheds covering an area of 42,500 hectares.
The selection of these watersheds was based on the amount and the distri-
bution of rainfall. The.taluks receiving Less than 850 mm rainfall were
taken up for development. The objective was to increase unit area pro-
duction by adopting dry land farming technologies, evolved by ICAR, UAS,
ICRISAT, and the experiences of IDLAD Projects.

STRATEGIES ADOPTED:

The main strategies advocated were:

1. Proper soil and water conservation measures.

2. Suitable crops and cropping systems.

3. Judicious use of inputs.

4. Arrangements for Inputs and credits.

5. Use of improved dry land Agricultural Implements.

6. Evolving contingent plans to suit abberant seasonal conditions.

7. Farm Forestry

Under soil and water conservation measures, emphasis was given to:
a. Contour bunding
b. Graded bunding
¢. Inter bunded area management practices
d. Compartment bunding
e. Scooping

f. Land smoothening

CROPPING SYSTEMS:

The cropping systems recommended for these dry Lland areas, were
based on different agro-climatic Locations, suiting the local conditions.
The crops recommended were generally Drought resistant, High yielding,
Photo-insensitive and of short duration.
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OTHER STRATEGIES ADOPTED:

Planting of Pongamea, Glyrecidia and castor was taken up all along
the bunds. As part of Farm Forestry Programme, Subabul was introduced on
a massive scale so as to meet out fodder, fuel and timber requirements.
To ensure high returns it was advocated to use, quality seeds, appli-
cation of optimum doses of fertilisers and taking effective plant pro-
tection measures.

INPUTS CREDIT:

Timely availability of credits and inputs are a must for increasing
the unit area production in dryland areas. To achieve this, Cooperative
Institutions, Commercial Banks, KAICKSSC and KSCMF have been actively
involved to open more number of sale points for timely supply of input
requirements, including credit, to the dryland farmers.

IMPROVED IMPLEMENTS:

Another important programme taken up under the Dryland Agriculture
Project was the distribution of improved implements. Since the farmers
in these dryland areas happen to be economically weaker, implements were
distributed to these farmers at subsidised rates.

ACHIEVEMENT DURING 1982-83:

The progress achieved under inter-bunded area management and other
improved practices during 1982-83 is 43, 579 hectares as against the
target of 42,500 hectares.

PROGRAMME FOR 1983-84:

Impressed by the progress achieved under dryland agriculture project
during the year 1982-83, it is decided to extend this technology over all
the 175 taluks in the State at the rate of 1000 hect. per taluk. The
total area targetted for overall development during the year 1983-84 is
1,75,000 hectares. Against this an area of 1,19,720 hectares has been
achieved upto end of August 1983. Dryland Agriculture technology is
advocated in the (106 taluks) comprising North-Eastern, Northern,
Central, Southern and Eastern dry zone areas receiving less than 750 mm
rainfall and rainfed farming technology is advocated in (69 taluks)
comprising Northern, Eastern trasisitional zone, Southern, Northern
transisitional zone, Hilly and coasal zones, receiving more than 750 mm
rainfall.

DRYLAND DEVELOPMENT BOARDS:

It is further proposed for the formation of Dryland Development
Boards covering dryland areas in the 4 Revenue Divisions in the State, to

tackle the problems of the dryland farmers. In this connection, a
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Seminar-cum-workshop is also going to be organised shortly wherein
scientists from ICAR, UAS, ICRISAT, AICRP and the Resource peronnel of
the Department of Agriculture and allied subjects will be invited to
actively participate, and chalk out the programmes, based on the Llatest
technology for implementing and transferring to the farmers.

BROAD BED AND FURROM TECHNOLOGY (BBF) 1982-83

Another dryland agriculture technology for management of vertisols,
evolved by the International Crops Research Institute for the Semi-Arid
Tropics, Hyderabad was introduced in Farhatabad watershed in Gulbarga
district and 1in Andura watershed in Bidar district and an area of 16.8
hects. and 8 hects. were brought under BBF technology in each district
during the year 1982-83. The "Wheeled tool carrier or the Tropicultor"
was employed to Layout these broad bed furrows. This technology helped
in conserving the rain water and making efficient use of it, during crop
growth period, besides improving drainage situations.

The important cropping system followed 1in this technology is as
follows:

1. Hybrid Sorghum+Pigeonpea ,
2. Mungbean followed by rabi Sorghum/Safflower/chickpea

The performance of these sequences are given vide Annexure-1 (Gul-
burga district).

BBF TECHNOLOGY FOR 1983-84:

Encouraged by the results achieved during 1982-83 this technology
has been extended to the districts of Raichur, Bellary, Belgaum and
Dharwad in addition to Bidar and Gulbarga districts after studying
rainfall probabilities, during 1983-84, wherein, it has been programmed
to cover an area of 500 hects. in 50 taluks. So far, 277 hectares have
been covered upto end of August 1983 during the current year under BBF
technology, though survey and planning has been done covering an area of
1,354.48 hect.

DEPENDABLE RAINFALL REGIONS IN KARNATAKA:

Rainfall data of 27 rainguage stations viz., Bidar (01), Bijapur
(01), Bellary (02), Belgaum (06) Dharwad (09), Gulbarga (05) and Raichur
(03) were analysed through the computer at ICRISAT, for working out the
weekly, initial and conditional probabilities of 10 mm and more weekly
rainfall.

Out of 27 rainguage stations data analysed, (09) stations are
jdentified as highly dependable (11) as dependable and (07) as Llow

dependable areas.
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As per the technology developed, the BBF method can be attempted
only in the areas classified as dependable and highly dependable rainfall
areas. The areas coming under Llow dependable rainfall may not be
suitable unless the rainfall data is analysed and watched critically. As
such, BBF technology has been dintroduced in dependable and highly
dependabie rainfall areas of Karnataka vide Annexure-1I.

The review ot progress achieved upto end of August 1983 is enclosed
vide Annexure-III,

STATE SPONSORED PILOT PROJECT:

One pilot project on watershed management is being implemented in
Managanahal li- Bettadur watershed in Mysore district, over an area of 866
hects. This scheme is financed by the State Government.

WATERSHED DEVELOPMENT UNDER WORLD BANK:

Another watershed in Kanakapura taluk of Bangalore district is
programmed to be developed under World Bank Assistance. This is under
final negotiations with the World Bank authorities. The total area to be
covered is 29,803 hects. over a period of 7 years.

CENTRALLY SPONSORED PILOT PROJECT:

Another Centrally sponsored pilct project on water
conservation/harvesting technology 1is taken up 1in Mysore district
covering an area of 700 hects. in Bommenahalli-Huyilalu watershed.
Similarly under DPAP it is proposed to develop one more watershed of 1000
hectares in Mittemari village, Bagepally taluk of Kolar district’ during
the year 1983-84, which is being financed by Government of India.

WATERSHED DEVELOPMENT THROUGH NABARD:

One watershed each in Bellary and Bijapur districts have been
programmed to be developed through NABARD assistance.

ANNEXURE-I

PERFORMANCES OF BROAD BED AND FURROWS TECHNOLOGY
IN THE STATE DURING 1982-83.

The BBF technology for management of vertisols was taken up in Bidar
and Gulbarga districts on experimental basis. The area selected for this
purpose was 16.8 hects. in Farhatabad village of Gulbarga district, and
8.0 hects. in Andura village of Bidar district. The major cropping sys-
tems followed in Farhatabad village was mungbean fol lowed by sorghum and
in Andura village sorghum/pigeonpea intercrop.

A comparative statement showing the yields obtained during 1982-83
under BBF in relation with Bench Mark yield of previous year and
neighbouring cultivators of 1982-83 is given vide Annexure I.



ANNEXURE - I (CONID.)

TOTAL YIELD AND COST OF CULTI/ATION AHD lIET PROFIT - UNDER B.B.F.

GULBURGA DIST.

T:CHNOLOGY DURILG 1982.83 IN

L Rt Bt et hat bt et Bad Rl Rl Bl Bl S Bal Bl Rad Sl Bad Bad Bad Bl Bl S it Rat Rak Baf S id o Rl Rl i SR P et Bl Bt Xl Rt Rl Bt Bt Tt Bt Tt Bat Rat Tk Tt
sl. Area in Yield in Gross in- Cost of Het pro- Xs.
Noe Crop Hects. Kes- -~come cultiva-  fit. Toss  Remarks
. tion -
e T ™0 TeT0 ™0 T 0T T T T T T T TETeTe T T T T Te T T Te Te Te"e"e " "»- Te e e Te "e ™o Te T TeTe TeTeT0Te e e Te ™
1. Gmwa‘ oo 6.15 3 9 100 9 ,300—00 3 ’8&0 40 5’4470 60 = The cost bene-~
fit ratio 1is
2., Blackgram .e 0.50 52 182.00 10¥.15 74.85 - 1 s 3.
‘3. pigeon Pea ee  0.85 1,088  3,916-80  1,024-10  2,892-70 -
4. oomt + Pi on wa X 1.85 400 ‘t 1 40.00 -
&° 41657 © + 5.065.20 2189335  4,611-85
. 7,505.20
5. Maize + pigeon pea .. 0.35 gsaxgs iobs 1,358.00 453.40 904.60 -
car
load fodder
+ 280 Kgs.
[ Sesamm + n?on wﬂ X 0.25 40 KGS + 240.00 2920& 7&.20 -
225 " +_810,00
1,050.00
.7. Rabi Jowar ee  6.15 8,960  19,920.00 6,046.00 12,984.00 -
: + V74 1,110.00
Cartload 1537530 0 a
Car o 19,030.00
8. Safflower ee  0.50 627 2,194. 50 562,50  1,632.00 -
Totals .o 9.95 44 ,536. 50 15,231.70 29,304.80
+ 6.62 Double
. crop area

Nsv.6/19983,



AN Y E XU RE-I( contd.)

COMPARATIVE STATEIENT SHOWING 1iE YIELDS OBTAINED DURING 1982.83 in RELATION WITH THE BELNCI MARK
OF PREVIOUS Y:SAR AND NEIGIBOURING CULTIVATED YIELDS OF 1982.83. GUILBUMGA DIST.

=00~
Sle  cp ops Bench Cost of leigh Cost of Yield of Cost Increase over Increase over
Hoe Mark cultiva bour- cultiva Be.B.F.per of behch mark. neighbouring Field
ﬁeld/' -tion ing -tion Hect. cultl =-=-=------s--S-- ceseecccopesceac--
. (in Rs.) plot (in Rs.) (Xgs.) -va- Yield 4 of Yield £ of in-
(in Kgs) yields tion per ha. 1incre- per Ha. crease.
er Ha. (Kgs. ase. (Xgs.) C
---------- * ™o Te"0e =e ™o '.fl{g?.'o Ll Rl Toat T Bk ek dbat Bk T Tl Rad Tk Tk Bl Rl Bl o Bl Rl R R S Tt Rl R Tl R Dl R R P i R R Y
1. Greengram 295 225 290 258 504 626 209 70 214 72
2. Pigeon Pea 550 850 500 810 1280 1226 728 lgg 7Bg 1]52
o Geo . 250 190 216 2
? &E‘éﬁn*yé o 2% 1m0 1457 1603 346 18 89 1
4. Maiz + - - - - 142 - - - -
Pigeon Pea 800 1317
5. Sesamum + 150 ) 25 160 10 67 135 540
Plgronpea 350 860 &0 855 200 1189 g5 186 300 )
6. R.Borghum 700 450 10580 1250 1456 983 756 107 406 39
7. Safflower - - 875 1325 1250 1125 - - 375 43

(*) Due to the failure of the rains at the time of peg formation, the crop was worst affected
and less ylelds were obtained during the year 1982.83 under B.B,F,

CONCIUSIONs- B.B,F. method of cultivation has proved better than the existing traditional
method of cultivation in vertisols even under scarcity conditions, but the
cost of the implements gnd the cost of initial layout is too much to a farmer

fggg‘r%ng to the Research Project Report taken at Farhatabad, Gulburga taluks during

15V46/19983,
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ANNEXURE -~ III

A BRIEF NOTE ON THE PROGRAMME AND PROGRESS UNDER BROAD BED
AND FURROW TECHNOLOGY IN SELECTED DISTRICTS OF
KARNATAKA DURING THE YEAR 1983-84.

A special technology has been evolved by the International Crops
Research Institute for the Semi-Arid Tropics, Hyderabad for management of
vertisols, to harvest fairly encouraging yields by conserving whatever
rainfall that is received.

To popularise this Broadbed and Furrow technology it was first
introduced in the State during 1982-83 at Farhatabad in Gulbarga district
and Andura in Bidar district. Programme and achievement is given vide
Annexure I. Encouraged by the results achieved, this programme has been
introduced in the districts of Bidar, Gulbarga, Belgaum, Dharwad, Bellary
and Raichur during the current year 1983-84., It is programmed to bring
an area of 500 hectares (50 blocks) under the Broadbed and Furrow
technology. The area surveyed and plans prepared for layout of this
technology is 1354.48 ha. so far. District-wise area selected, number
of blocks taken up and the details of progress achieved upto end of
August, 1983 is enclosed vide Annexure-II.

DISTRICT-WISE REVIEW OF PROGRESS ACHIEVED UNDER BBF TECHNOLOGY
Bidar District:

Out of the area of 441.43 hectares for which Llayout plans were
prepared in 5 taluks for implementation of Broadbed and Furrow ‘Techno-
logy, so far an area of 64 ha. has been laid out under BBF. The delay
in the progress 1is, due to the lLate receipt of Tropicultors. ALl the
area that has been laid out under BBF has been sown. The cropping system
followed 1is sole crop of Mungbean-Blackgram and intercropping of Hybrid
Sorghum+Pigeonpea. Dry seeding is done in almost all the blocks.

Gulburga District

The area that has been planned to be brought under BBF technology is
436.90 ha. So far an area of 57.44 has been laid out under BBF besides
20.56 ha. done in seed farms. ALl the area that has been laid out under
BBF has been sown except in one location i.e. at Kurikota. Cropping
system followed is sole Mungbean/Blackgram, Hybrid-Millet+Pigeonpea, sole
pigeonpea. Dry seeding is done in all the blocks.

Raichur and Bellary districts:

The area planned for Raichur and Bellary districts is 12 hect. and
19.12 hect. respectively. 4.00 hect. in Raichur district and 8 hect. in
Bellary district have been Laid out under BBF. The developed area has
been sown with following cropping systems: 1. sole sunflower;
2. Mungbean+Chilli; 3. Hybrid Sorghum+ Pigeonpea. Dry seeding was
possible in one block of Harapanahalli taluka.



Dharwad district:

The area that has been planned to be covered under BBF technology is
270 hectares. Due to limited number of Tropicultors available in this
district so far only 63.5 ha. could be Laid out under BBF. ALl these
area has been sown with Groundnut+cotton, Hybrid sorghum+Pigeonpea and
Potato. Dry seeding could not be possible due to Llate receipt of
Tropicultors and Land preparation itself.

Belgaum District

An area of 175 ha. is planned for introduction of BBF technology.
Only 2 Tropicultors are available in the district, that too they were
received Late. As such, only 10 ha., is laid out under BBF and sowings
done. The cropping system followed 1is mixed cropping of Hybrid
sorghum+Pigeonpea and pure crop of Cowpea. Dry seeding was not possible
due to delayed Land preparation.

*tprx



DISTRICT-WISE PROGRAMME AND PROGRESS OF B.B.F. TECIMNOLOGY T TIL? STATE DURING THE YEAR 1983.84
(UPTO AUGUST, 1983)
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Particulars
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Field staff training prog..
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surveying & Planning
Lam prepﬂtiom (Ha) o

Opening of BBB (lHa.) o

Arrangements made for
supply of inputs .o
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Crops and Cropping system..

No. of Tropicultors .o
Remarks .o
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Bidar Gulburga Raichur
5 4 1
25 32 14
441,43 436, 90 12,00
surveyed Surveyed Surveyed
64,00 78,00 4,00
64,00 78,00 4,00

2

18

19.12

surveyed
8.00
8.00

Dharwad Belgaum
] 4
36 42
2%0.00 175.03
Survoyed surveyed
63. 50 10.00
63, 50 10.00

Arrangements for supply of inputs has been Bade through local co.ope-

ratives and ¥.A.1.C.
64.00 78,00

Hy.Bajra+ Sole Moong
Tedgram, Bean
Hy.Jowar+ Plgeonpea,
Redgram, G.Nut +
sunflover+ Pigeonpea,
Redgram, Hy.Bajra +
Sole crop Pigeonpea
of Moong-

bean

20 49

4.00

sunflower
sole

1

8.00

Hy.Jowar+

Pigeonpea

Mogenhegg +
chilli,

1

63. 50

go Jovar +
[+) a
Pigeonpea
Cotton,
Potato

+

10

10.00

Hy.Jowar+
Pigeonpea
Cowvpea
sole

2

The progress achieved is in-sufficient which is due to late receipt
of Tropicultors and unfavourable soil conditions for early layout of

B-BoFc
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AREA MANAGEMENT UNDER DRYLAND/
RAINFED FARMING

B roaD Beps anp Furrows. ADAPTED POR MANY Row CRoPS
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TECHNOLOGY OPTIONS FOR INCREASING CROP PRODUCTION IN RED AND
BLACK SOILS, CREDIT NEEDS AND POLICY ISSUES*

PREAMBLE

The extent of red soils in our country is 59.6 m.ha., while that of black
soils is 72.9 m.ha. The estimates of actual area under arable farming

are not available for red soils. However, in black soils, arable farming
is done on about 24 m.ha.

The black soils are more productive than red soils. They are deeper
and have higher clay content (30-70%). They hold more water. They are
heavy and tend to erode. The runoff could wvary from 10-40 per cent
depending on the rainfall and slope. The soils are poor in nitrogen and
adequate in P at moderate levels of production. The reserves of K are
adequate. Sometimes Zinc might be a problem, more so for higher
production levels. The soil aeration might be a problem. Surface
drainage is dimportant. In shallow soils, kharif cropping alone is

possible. In deep black soils with Low rainfalt-aaf;-gggj cropping is to
be attempted. In high rainfall areas double cropping is practised by
farmers in large areas. However, in some flat lands only rabi cropping

is practised. In the medium soils intercropping is suggested.

The red soils are more weathered. They are low in clay (10-20%).
The nutrient and water holding capacity is Low. The soils are shallow.
The soils tend to crust. Runoff could be upto 20 per cent 1in these
soils. These soils are poor in N and P. Sublethal deficiency of calcium
and sulphur may occur. Potassium might become a problem in Llight soils
under high Llevels of management. These soils are used primarily for
kharif cropping. In high rainfall regions with deep soils (e.g. North
Coastal Andhra Pradesh) two crops are taken. In medium rainfall regions,
intercropping is a distinct possibility.

The agro-techniques developed by the AlLL India Coordinated Research
Project for Dryland Agriculture (AICRPDA) over the last 12 years, have
clearly shown the vast scope of increasing crop production in these
drylands. In the following paragraphs, the present setting, the
techniques for increasing and stabilizing crop production in drylands,
the implications, credit needs and policy issues are discussed.

The Setting

The average size of the holding is 2.00 ha. ranging from 0.49 ha. in
Kerala to 4.65 ha, in Rajasthan. The holdings are unfortunately
fragmented. Further, 72.6 per cent farmers are small and marginal having
only about 23.5 per cent area under cultivation.

*ICAR Paper for the NABARD-ICAR-ICRISAT Workshop on Watershed-based
“Dryland Farming in Black and Red Soils of Peninsular India, 3-4 October
1983.
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The drylands are more dmpoverished due to cotinuous Leaching,
erosion and consequent soil loss, poor crop management with relatively
higher weed infestation and Little or no addition of nutrients. The crop
production 1is further affected by moisture stress. Timely operations,
often times, become difficult due to Lack of draft power. And thus with
low risk bearing capacity, it would be a Herculean task to improve the
lot of these dryland farmers.

Agro-techniques for Increasing Crop Production in Drylands

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

i. Early seedbed preparation,
ii. Timely sowing,
iii. Use of High Yielding Varieties (HYV) or Hybrid seed (HYB),
iv. Achieving optimum plant stands,
v. Use of moderate levels of fertilizers,

vi. Timely and effective weed control,

vii. Avoidance of pests and diseases through agronomic manipulations,
and

viii. Effective use of pesticides where necessary.

With the adoption of the above practices yield increases in cereal
crops upto 200 per cent ar@ possible in drylands. In the case of pulses
and oilseeds, the increases would be 50-75 per cent.

It is, however, important to note that amongst the various practices
suggested, the adoption of simple but improved agronomic practices which
are fortunately of lLow monetary nature is the preamble for success in
dryland farming. In other words, without efficient management at farm
level, high cost inputs Llike fertilizers onlo HYB/HYV seed alone will not
yield the necessary results.

The Components

a) Sowing: Early sowing of kharif crop is an important requirement
to cap1talxze on the recuperated soil fert1l1ty and avoidance of pests
and diseases. Similarly, in the south below 18°parallel, advancing the

rabi sowings is a simple but effective means of increasing crop

production. In red soils, early sowing is best done through off-season
tillage and early seedbed preparation.

b) Seeds. The HYV/HYB seeds of crops generally yield more than
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¢) Plant_stands: Ideal plant stand is something like a good
foundation to a building. It is necessary to obtain healthy good plant
stands for good yields. Bullock drawn seed-cum-fertilizer drills are now
available in different regions. Examples:

Seed-cum~-fertilizer drill Region

Shivaji Multipurpose farming Black soils of Deccan region

Machine

Eenatigorru Red soils of Rayalaseemla

Pora plough (FESPO) Red soils of Telengana

Deep furrow seeders Red soils of Chotanagpur

gagzlseed-cum-fertilizer Red soils of south Karnataka
ri

d) Fertilizer_ use: That fertilizers pay in drylands is now clearly
established. However, it 1is necessary to apply moderate Levels of
fertilizers to dryland crops. It is also essential to avoid any possible
deficiency either of other nutrients, or in management (e.g. weeding) or
in pest control to obtain full benefits of the applied nutrient. Per se
its use efficiency can be enhanced by placement. Split application of
nitrogen for kharif crops and deep placement in rabi crops also are
useful.

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

useful for interculturing operations.

« f) Pests: As stated earlier, timely sowing helps in avoiding pests

and diseases. For dnstance, shootfly 1in sorghum can be avoided with
timely sowing. If a pesticide has to be used it must be used by early
diagnosis of the malady. For instance, in sorghum the earhead bug needs

early control.
Stability of Crop Production in Drylands

The main source of water for drylands is rain. The rains come through
monsoons. Aberrations 1in monsoon are not uncommon. The most frequent

aberrations are:

i) Delayed onset of monsoon
ii) ‘'Break' in monsoon
iii1) Early withdrawal of monsoon

Adoption of improved crop husbandry, itself, insulates the dryland
crops against drought to a considerable extent.
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For different agro-climatic regions, alternate crop strategies have
been worked out. To meet the 'breaks' in monsoon, several mid-course
corrections are now available. The HYB/HYV crops, being of shorter

duration evade effects of early recession of monsoon. Inter-cropping is
yet another way to meet weather aberrations.

Soil and Water Conservation

In tropics runoff is inevitable. But the soil Lloss, an associate
problem reduces the root profile and removes the top fertile soil. To
contain these problems, the following options are available.

i) Mechanical structures to prevent soil erosion
and enhance moisture conservation

i11) Dugouts for storing runoff water for recycling

i) Mechanical_structures: Contour bunds for Low rainfall Light soils,

graded bunds for all black soils and medium to high rainfall red soils
are suggested.

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

Soil type Rainfall In-situ water harvesting measures
1 Red Soils Low Dead furrows at 3-6m intervals
Medium Sowing on flat and ridging {ater
with eventual cultivation

High Graded border strips

Black Soils Low Contour cultivation
Medium Dead furrows at 3-6m intervals
High Graded open furrows (0.2-0.3m2)

at 10m interval across the slope

These systems resulted in not more than 15 per cent increase in
yield of crops at any given Leve% of productivity.

ii9) Runoff recycling: Harvesting runoff into dugouts and recycling to the
donor area 1is a recent approagh. It is now agreed that the size of the
dugout need be at Lleast 250m°/ha catchment. The size should vary
depending on the Location, the acceptance of the farmers and physiography
of the situation.

The pay-off for a critical irrigation is upto 20kg/ha/mm. But this
story is not yet fully complete. The percolation Losses in the dugouts
of red soil region are high. Presently soil:cement (8:1); coal tar
(Bitumen) and thick plastics overlaid with brick mortar Llayer are
suggested. They are costly and have competitive uses. So a cheap
sealant which would be available Locally need be identified. Similarly,
the Lifting and conveying systems should be developed for optimised and
efficient use of the runoff water collected in these dugouts.
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Resource Management

As seen from above, there is an imperative need to more efficient
use of the resources at farm level. The two important resources are,
land and water (rainfall). Mechanical structures, where needed, be
constructed on these Llands to minimise soil Lloss. In-situ water
harvesting should be encouraged. But permanent assets Llike the dugout
ponds need be created in the farms so that there is stability in crop
production in drylands.

To achieve these ends, farmers participation is very important as he
is owner of the Lland. Most of the techniques of soil and water
conservation practices can easily be adapted to a given lLocal sijtuation.
Even contour survey can be simplified using a A-frame so that the farmer
himself could participate in planning the soil conservation works on his
field.

Alternate land use

Depending on the land use capability classes, the Lland should be
treated with arable crops, agro-forestry, agro-horticulture, silvi-
agriculture, silvi- pasture or farm forestry systems. This brings in
ecological balance in the region and prosperity to the land owners.

Implications of the new technology

The new agro-techniques need more funds, i.e. credit. The credit
needs and pay-off for crop production techniques are:

System Credit needs Pay off
(Rs/ha) (Re/Re invested)
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 soil and water conservation need be considered on a
separate footing since these are permanent assets and are needed for the
benefit of the future generations as well. the various components and
their costing are as follows:

Component Cost Pay-back from

1 Graded or Rs.500-600 20 years
contour bunds

2 Overall develop~ Rs.2000 10 years
ment of land
on watershed
basis
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The alternate land use systems are being evaluated. The
cost-benefit ratio works out as fol lows:
Farming System Annuity value Benefit-cost
(Rs.) ratio
1 Agro-forestry 1,117 1.73
2 Agro-horticulture 17,881 5.78
3 Silvi-agriculture 2,364 2.08
4 Silvi-pasture 1,115 2.56
S Farm forestry
a) Casurina 2,812 12.33
b) Eucalyptus 1,741 18.60

When the whole programme is taken up as an integrated system on
watershed basis it 1is estimated that about Rs.3,500 per ha would be
needed (this includes staffing) and the pay off is Rs.2.65/rupee invested
over a period 5 years.

Some Policy Issues

While the crop production in drylands 1is to be enhanced for
increasing total food production 1in our country to meet the growing
demands of the increasing population, it is important to note that the
technologies should be viable. They should be creditworthy and the
investment capacity of the farmers enhanced. As an 1incentive, the
farmers Lland need be developed in terms of water harvesting structures
and mechanical structures. It should be our endeavour to wutilise the
farmers contribution as labour while creating these assets on his Land.
The costs towards sealants and Lifting devices/systems should be borne by
the Government or shared by the Government and the farmer.

Imparting skills to the farmer to improve his capabilities in
dealing with the crop production in drylands is necessary.

Capital is a scarce resource. A strong credit support 1is a MUST.
Another approach is revolving fund created and kept at the disposal of a
cooperative where farmers are participants. The credit should be more in
kind and repayment also need be in kind. Whenever weather is aberrant,
the crop credit need be converted to medium term Lloans. Differential
interests is another point for consideration in dryland farming.

To support the programme of rainfed farming there is a need to have
specific infrastructure for the purpose. Quality seed supply, seed banks
to meet weather aberrations and improvising fodder banks to mitigate
unpredicted shortage of fodder are important.

Custom hire service for timely operations 1dis very important in
drylands.

Finally, it may be necessary to provide price-support to dryland
crops along with adequate marketing and storage facilities. Similarly,
crop Loan insurance should be thought of for the dryland farmer.



POLICY ISSUES IN THE GENERATION ARD TRANSFER OF VATERSHED
-BASED DRYLAND FARNING TECHNOLOGIES IN SOILS
BLACX SOILS OF PENINSULAR INDIA®

ICRISAT

The Wet Deep Black Soil Region

One of the greatest challenges for agricultural researchers, extension-
ists, bankers, and policy makers is to develop, adapt, and transfer
technologies to the wet deep black so0il region which we believe is
characterized by the widest gap between potential and actual crop
production of any dryland farming region in India. On deep black soils,
scientifically called Vertisols, farmers’ traditional practice is to
fallow land in kharif and crop on residual moisture in the zabi ‘season.
Because of kharif fallowing, three months of the cropping season are lost

and soil erosion and runoff are increased. In much of this region, poor
field drainage is an important reason why farmers fallow their fields

during the monsoon.

The wet deep Vertisol region covers large areas in Madhya Pradesh
and parts of Andhra Pradesh, Karanataka, and Maharashtra. By wet, we

moan areas having dependable rainfall that averages from 750 to 1250

mm/year.

¢ Presented at the Workshop on Watershed Based Dryland Farming in
Black and Red Soils of Peninsular India, NABARD/ICAR/ICRISAT,
October 3-4, 1983, ICRISAT, Patancheru, Ind a.
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Some Perxspective Teehmelogiocal Optioas

Since 1974. research has been conducted at ICRISAT Center, Patancheru on
operational-scale Vertisol watersheds and subwatersheds from one to five
hectares to emabie crops to be grown in the rainy and postrainy seasons.

The main components of the technology are:

1. Cultivating the land immediately after the previous postrainy
season crop has been harvested when the soil still contains some

moisture and is not too hard,

2. land levelling and shaping, construction of field and community

drains, and the use of graded broadbeds and furrows,
3. dry seeding before the monsoon,
4. use of improved seed and moderate amounts of fertilizer,
5. improved placement of seed and fertilizer, and
6. timely plant protection

Most of these practices are carried out with an animal drawn wheel
tool «carrier. For successful dry seeding, the early rains must be
reliable., Moreover, soils should generally be at least one meter deep so
that their water holding capacity is sufficient to produce two crops in a
year without irrigation. The area for which this technology is suited is

at least 5 and may be as much as 12 million hectares (Map I).

Teohaical and Ecomomic Performance
Over the past eight years this technology has performed well at ICRISAT

Center. Compared to farmer practices, the improved techmology has
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increased yields from 300-500%, has gonerated profits sufficient to give
a 25% rate of return on additional investment, and has significantly

reduced runoff and soil erosion.

This promising agronomic and economic performance has held up in
on-farm verification trials which were started in one location 1981-82,
expanded to eight sites by State Departments of Agriculture in 1982-83,
and are now carried out in several locations in 28 districts of Andhra
Pradesh, Karnataka, Maharashtra, and Madhya Pradesh by State Departments
of Agricultnre (Map II). The most recent results in 1982-83 from the
ICRISAT collaborative sites show that the rate of return on additional
investment ranged from about 25 to 380%. The development cost of the
on—farm watershed test sites varied from about Rs.200 to 1000 per hectare

which is attractive when compared to an investment in irrigation.

More detailed information on the wet deep Vertisol production
environment, on the improved technology, on its performance at ICRISAT
Conter and in on—farm verification trials, and on policy implications is
contained in the papers listed in the references which will be

distributed on request.

Policy Isswes

There are a number of policy issues which have to be considered before
the promise offered by the improved technology can be regarded as a real
potential. Many of these issues are not new and were raised at the
Second Policymakers’ seminar on Improved Vertisol Management held at the

ICRISAT Center 8-11 September 1982.
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Teehnological Policy

Results from the verification trials suggest the need for further
research in the following areas: (1) adaptive research on cropping
systems particularly in ln@hyn Pradesh to onsure a flexible package
tailored to regional needs, (2) an evaluation of technical performance of
cheaper alternatives to presently available models of the wheeled tool
carrier, (3) an assessment of design modifications to the broad-bed and
furrow systems for higher rainfall environments and for crops like wheat,
(4) steps—in—technology experiments to measure the benefits from specific
components of the package, (5) component research on improved weed
management, pest resistant crop varieties, and chemical control of pests
such as pod borer, and (6) an analysis of water harvesting and
supplementary irrigation to ensure the establishment of the postrainy

season crop in sequential cropping systems.

Marketing and Infrastructure

Several marketing problems have dampened the economic performance of the
improved technology. The absence of markets for nontraditional kharif
crops like maize represents a problem in the early diffusion of the
technology. Transfer will also be impeded if fertilizer of the desired
type is not physically available on a timoly’ basis. Availability of
soybean seed is critical to the expansion of kharif cropping in Mahdya
Pradesh. The most important input marketing bottleneck has been the lack
of operating sprayers, effective insecticides and timely information to
control Heliothis pod borer infestations in pigeonpea particularly in
Andhra Pradesh. Building more all-weather access roads in the principal

kharif-fallowing districts of Madhya Pradesh should stimulate diffusion

of the improved technology.
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Vatershed Developmeat

Watershed development requires grid surveying, land levelling/shaping,
and constructing main and field drains. Technical assistance is provided
by the State Departments of Agriculture through their soil conservation
staff. These development activities confer differential bemefits to
farmer as individuals and to watershed participants as a group. How much
of the development cost should be borme by farmers and financed with
credit and how much should be subsidized by the State Departmoents of
Agriculture? For example, a full subsidy may be required for community
drains because it is difficult to apportion <costs to beneficiaries.
Those in the - upper reaches where drains are smaller stand to gain less
than those in the lower reaches where drains are larger and benefits to
improved drainage are greater.

Credit

If development costs of the watershed are not totally subsidized by the
State Departments of Agriculture, then expenses for land smoothing,
constructing field drains, and forming broad beds and furrows will have
to be financed through new lines of medium to long-term credit. lLorger
term credit is also needed for the purchase of the whecled tool carrier,
its attachments, and spraying equipment. New lines could also be crened
to finance entrepreneurs to purchase tool cart?ers for custom hirinz and

to manufacture tool carriers and attachments.

For crop loans, flexibility in the scale of finance is required to
meet the demands of different cropping systems in different Vertisol
areas. In 1982-83, average out-of-pocket expenscs of the watershed
farmers in the verification sites ranged from about Rs.800 per hectare in

.ndhra Pradesh to Rs.2200 in fadhya Pradesh. We fe.l that Rs.1000 per
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hectare for a oropping year should be the minimum scale of finance with
this technology. The maximum scale depends on the cropping system. For
example, Rs.600 per acre may be sufficient to finance a mung-rabi sorghum
soquontial crop in Andhra Pradesh. but it would not be enough to cover
the cost of most cropping systems in Madhya Pradesh. Moreover, some
cropping systems are particularly semsitive to a shortfall in late season
oredit. The failure to protect pigeonpea from pod borer in December
because credit has been exhausted could have disasterous economic

consequences with a loss of up to Rs.2300 per hectare.

Loans should be negotiated for both rainy and postrainy season crops
together within the same agricultural year. One loan with two disburse-
moents is preferable. Moreover, land development and preparation should
start as soon as the rabi crop is harvested. Therefore, the disbursement
for the kharif season should be much well in advance of the start of the
monsoon. It may be preferable to restrict larger farmers' borrowing up
to the limit where a registered mortgage is not required for <collateral
because obtaining non—encumberance and other certificates may

considerably delay loan processing and disbursement.

The agricultural field officers of banks who process loans in these
dryland projects should be intimately involved at the field level in
managing, processing, and monitoring so that non—interest rate borrowing
costs to farmers are reduced and collection efforts correspond to what

has actually happened in the farmers' fields.

With the watershed approach, overdues and lack of land titles
present additional complications. Technically, it is desirable and in

many cases essential that all farmers participate in the development of
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the watershed in the first year when the main and field drains are
constructed. Should State Departments of Agriculture provide oredit to
v:torlhqd farmers who are defaulters or who do not have clear titles to
land and who therefore are not serviced by banks? Can lending procedures
be designed to improve loan recovery amceng farmers who are poor credit

risks?

Summing up, the demand for both investment and short term ocredit
will increase in wet deep Vertisol regions particularly in the first
yeoar, n;v lines of credit are required, lending norms should be flexible,
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 does not constrain
kharif cropping and to areas within the wet deep Vertisol region where
little 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 economic implications.

Selection of Project Sites

Criteria for selection of project sites were discussed at the Second
Policymakers’ seminar. Participants felt that the following criteria
were important: (i) a regional research institution should be nearby to
help design the project and to conduct adaptive research as required when
local problems arise in the on-farm projects, (ii) sites should be
accessible, (iii) a godown should be available or built at the village
sites, (iv) work should begin at the lower end of the watershed and work
back to the upland areas, (vi) little irrigated land should be in the

village or nearby, (vii) as far as possible areas requiring large
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cropping pattern shifts should be avoided, and (viii) farmers should be
willing to-participate in the project and not be coerced. Are these cri-
teria still valid in the 1light of last year's experience? Are there

other relevant considerations that have been overlooked.

Scheduling of development activities over time and space also merits
discussion. In most project sites started this year, the drainage system
has not been completed. Should watershed development be finished in

existing sites before the project expands to new sites in the same state?

Need for a National Framework for Watershed Development Authority

The Ministry of Agriculture, GOI has drawn up plans to progressively
initiate development of 105 watersheds across the country. Several of
these would be located in the deep Vertisol areas of India. There is an
urgent need to develop national and state watershed management
authority/ies to properly plan, execute and conduct dryland farming
related development work in the selected watersheds. A preliminary

schematic flow chart is shown at Figure III.

Training and Stability of Project Staff

Soil conservation officers have the basic skills in watershed develop—
ment, but they require training about land and water s:nagement specifi-
cations on the improved technology. Training of agricultural officers
and farmers in the use of the wheeled tool carrier .nd itc attacwents is

also essential.
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The improved technology is intensive in its demand for timely and
location specific information and skills, Transfer of the Vertisol
technological options is especially vulnerable to the periodic transfer

of extension and soil conservation staff. Transfer of staff also greatly

diminishes returns to training.
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AFC EXPERIENCE IN PROJECT FORMULATION
FOR WATERSHED DEVELOPMENT IN DRY ZONE - ISSUES

S UMMARY

Watershed is a technological unit of total development

for economic upliftment of the inhabitants within an

area. All resources are harnessed in a planned manner.
Adequate management and mobilisation of resources are
provided for sustained economic growth especially for
those who are below the poverty line. AFC was entrusted

by the Govt of Madhya Pradesh to prepare an outline for
watershed development project in Dry Zone of Madhya Pradesh,
The methodology adopted by AFC was to study the available
resources and to identify issues for implementation of the
project and also to prepare a schedule for implementation.
Dry land farming technology has been developed by the Re-
search Institutions in the recent past and 'lab to land‘
extension programme has also been incorporated by various
research organisations, agricultural universities and Govt
agencies. The complex development programmes envisage co-
llection of agro-meteorological information, soil and land
classification, inventory of resources, study of socio-
economic conditions of the beneficiaries. A report on two
identified project areas - Shajapur and Shahdol in Madhya
Pradesh has been prepared. An agronomic plan has also been
incorporated to suit the soil moisture conditions. Water
"harvesting sites have been located with a view to arresting
runoff water, Small irrigation, besides soil and water
conservation measures, horticulture development,forestry
development and subsidiary activities have been identified.

Prepared by:

Agricultural Finance Corporation Ltd., Bombay,

for presentation at NABARD-ICAR~-ICRISAT WORKSHOP ON
WATERSHED BASED DRYLAND FARMING IN

BLACK AND RED SOILS OF PENINSULAR

INDIA. :

3=-4 October 1983, ICRISAT Centre,

Patancheru, A.P. India.




The project outlay of Project Area-I Shajapur for a
cropped’ area per year of 55,000 ha amounts to about
f8.195 million and in case of Shahdol Project Krea-II
the proposed cropped area is 23,800 ha and the finan-
cial involvement would be arcund Rs.71 million. The cost
per ha. of cropped area in case of Project=-I is &,3515
and in case of Project-II it is R.2970 respectively.

The credit requirements have been assessed, keeping in
view the subsidy element that would be available from

the Government. Organisational and Management regquirements
for implementation of such projects have been indicated.
The analysis of benefits show the crop improvement and

rise in prouuctivity in both the areas. Several issues
have been identified and listed for speedy implementation
of the programme and for providing desired and varied
benefits to all within a reasonable period. The cost-
intensive project would have budgetory provisions to meet
infrastructure development and institutional finance would
supplement bankable schemes. It is felt that from the stand
point of total development and to achieve desired benefits,
integrated project approach would be effective rather than
component wise approach.



INTRUMJCTION

§
1. Watershed is a social, technological and economic unit

for development vh&le conserving soil and water and deve-
loping forest and related resources for sconomic growth.
Protection of the resources, careful management through
appropriate conservation measures and to provide aconomic
development of the inhabitants within the watershed is
imperative. Although river basin programmes have set
forth desirable broad goals of resources utilisation,
proper planning on micro-level watershed as a part of
larger watershed have not been taken up in areas specially
where rainfall is less and vagaries of rainfall cause
havoc to the cultivators at times. '*The Gap Situation®
has led to the evaluation of watershed approach for
effective use and development with a sense of common
interest and mutual concern. AFC has assisted State
Governments in different areas in preparation of Watarshed
Management Projects, 1In recent years, a sub-watershed
project was taken up in Manipur and another project in
Rangacherra in Tripura, both in the North-Eastern sector.
Besides, Government of Madhya Pradesh had called upon AFC
to prepare a project outline for two areas - Shadol and
Shajapur - with a view to preparing norms for funding by
multilateral agencies.

Importance of Dryland Farming

2, Agricultural producticn in the country fluctuates
considerably year to year due to its dependance on rain-
fall and its distribution which are capricious and at
times uncertain. About 71 percent (105 million hectares)
of the present cultivated area is rainfed and vagaries
of monsoon play a dominant role affecting agricultural
production. About 70 percent of the Indian farming



community is involved in dryland/rainfed culti....on of
such vast areas while producing only about 40 percent of
the total food production. Development of dryland agri-
culture has been stressed in the previous 5 year plans.
Even if all the resources are mobilised not more than

40 percent of the total cultivable land could be brought
under irrigation in the forseeable future. Therefore,
about 50 porcent .f the cultivated area would still remain
under rain: .:d. Co-ordiiated research has developed
appropriate dry faiming technology with suitable crop
planning and managoment . by which productivity could be
increased, Government of India have lald great emphasis
on development of dryland farmers and called upon all
research institutions for 'lab to land' transfer of
technology and advised State Governments to give top
priority for extension of nrogramme. This i5 one of the
most important comnonents ~f 20 Point National Economic

Programme.

Dryland Agricultur: Research

3, With a view to iancrezasing the production from dryland
and rainfel agriculture, All India Co-ordinated Research
Projects for Dryland Agriculture of ICAR, L[CRISAT and
Agricultural uUniversities have been engaged 1n research
pertaining tc develcpment t dry farming technology for
more than a dzcade. These institutions have alroeeay
resulted in generating significant data/informatica on
new HYV crops, short duratica and 4drought resistant
varieties, mid-season corrections in crop planning and
suitable s.,i1l and water ¢ .oocaervation measures, New agri-
cultural implements have b 0 developed and old ones

modi fied suitably for =fiicicat use in dryland cropping



sequence, Since w:il:: iy the wmost limiting f.. .., a
priority area of research has been inatituted to davel op
the technique furdwater harv«ating and recycling.

Rasearch has shown that in black cotton soil areas with
moderate rainrall, there is positive scope for introdu-
ction of double cropping by sowing early kharif vacieties.
Agricultural scientists have recommended inter-cropping
practices suit ple to different dry zones to take advantage
oflresidnal soil-water,

Project Arcas in Madhya Pradesn and
Components ;

4. At the instance of vovernment of Madhya Pradash, AFC
selected two watersheds in consultation with the Department
of Agriculture, while scleciing the project areas, the
emphasis was that the area should be in the “ry zone based
on annual rainfall criteria (upto 1150 mm.) having a
preponderance of weaker sactions, scheduled caste and
scheduled tribe population with no sifnicant schemes

being implemented at present nor had any developmantal
schemes or aided by and international agencies, Keeping
these aspects in view, two project areas, viz,, Chhoti
Kalili 5indh watersh:d in Barod and Agar blocks of Shajapur
district (Project area-I) and Jchilla watersh=d in
Pushparajgarh block of Shahdol district (Project area-Il)
were select=d. The maps sh »wing location of Project

areas are appendrd (Figures-1,2 & 3).

5. Keeping the research finiings in view, in consultation
with research scizntists/engineers of All India Co-ordinated
Research Proj:cts for Dryland Agriculture (at Indon= for
Malwa Rejions, le., £.: Project Area-1 and at Rewa for

Vindhyan Recicn, i=., tor troject Arca-II1) an! the concerned
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experts of Departments of Agriculture, Soil Convesvation,
Horticulture and Forestry, Government of Madhya Pradesh,
and based on agro;climatic, soil, rainfall and topographic
conditions, the components most suitable for development

of dryland agriculture in the project areas have been
identified by AFC as given below:

(1) Crop management with improved dry farming tech-
nology and use of suitable agricultural implements;

(11) Soil and water conservation/management measures
and pasture development;

(iii) Minor irrigation development;
(iv) Horticulture development;
(v) Forestry development; and

(vi) Animal Husbandry.

6. In this paper, the approach, project componants,

agronomic review, projert outlay and credit requirements
and issues with references to the two project areas have
been discussed. The methodology adoptad for such a model

watershed planning are:

(i) Detail physical survey with a view to assessing
all available resources - land, water and

available manpower;
(11) Socio=-economic and farm studies;
(i1i) Study of land tenure aspects;

(1v) Survey/investigation with regard to infrastructure

requirements and simple water harvesting schemesy

(v) Land use and lana capability classification;
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(vi) Subsidiary activities for employment;
(vii) Suggesting appropriate management of the project;
(viii) Preparation of implementation schedule; and

(ix) Preparation of a banking plan.

SALIENT FEATURES OF PROJECT AREAS

7. The information on total geographical area, culturable
coﬁmand area, present cultivated area, topography, land
use pattern, climate, population, classification farm size
holdings, soils, irrigation, infrastructure facilities
such as roads, communication, transport system, electrifi-
cation, agro-processing facilities, credit institutions &
status of agricultural credit, input supply, distribution
network, marketing facilities, research/demonstration
facilities, on-going schemes were collected through field
visits and questionnaire/schedules from concerned govt.
departments/agencies, financial institutions, etc., located
in the project areas. The salient features of both the
projects areas are given in Annexure-1,.

8., Average annual rainfall of the Project Area-I is 237 mm
having an average of 45 rainy days in a year, 94 percent

of which occur in kharif season. Agriculture in the
Project Area-I being dependent most on rainfed conditions
is beset with risks and uncertainties, 1Inadequate rainfall
and 1ts uneven distribution along with frequent droughts

in the area causes soil moisture stress to the crops grown
which results in failure of crops at times, There are a
few on-going schemes in district such as minor irrigation
schemes for development of groundwater and Jift irrigation
scheme. About 81 percent of the population belonging
mostly small and marginal farmers 1is engaged in agriculture
of which 23 percent belon:s to scheduled caste.
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9. Average annual rainfall of the project Area-II is

apout 1193 mm, having an average of 92 rainy days in a
year, 85 percent‘of which occurs in kharif season.
Agriculture in the Project Area-II is totally dependent

on rainfall in the absence of any irrigation facility,
Sudden high intensity rain-storm at times cause flash
floods resulting in severe soil erosion and damage to
crops. Moisture stress due to uneven distribution of
rainfall and long dry spells at times result in low
production. About 84 percent of the total population is
engaged in agriculture and 90 percant of population belongs
to scheduled tribes, Small and marginal farmers constitute
about 40 percent of the total farming community.

10. The farmers are still engaged in growing local
varieties of crops with old farming practices. Mono-
cropping is practised in both the areas. The present
cropping intensities are 78 percent and 85 percent
respectively in Project Areas-I & I1 ., Average yields

of various crops being 3 to 7 quintals and 2 to 6 quintals
per hectare in Project Areas-1 & II respectively.

SPECIFIC OEVELOPMSNT REQUIREMENTS

Crop Planning

11. The present and proposed crbpping patterns both in
kharif and rabi seasons as well as perennial crops are

given in Annexure-Z,

Agricultural Implements

12, Farmers in both the project areas at pr-sent us~
cnly bullock drawn and manually operated traiitional
implements with very low :t1:17 ~fficiency. Improv-:d
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bullock drawn and power cperated agricultural implements/
machinery for seed-bed preparation, sowing operation,
interculture, plant protection equipments, harvesting

and threshing equipments/machinory have been proposed,

In Project Area-I, 22260 new implements/machinery and in
Project Area-II, 3610 new implements/machinery have been
proposed to be introduced by the farmars,

Soil and Water Conservation Measures

13. One of the most important components for increasing
production in dryland agriculture is soil and water
conservation/management. Suitable measures for moisture
ratention in the soil and st>rage of run-off water for
recycling have been rec-mmended for both the areas. 1In
Project Area-I, at present, /300 ha of land is copvered
under contour bunding. Recommended soil and water
conservation/management and irainage measures are land
shaping and smoothening, lev=21lling and terracing, cortour’/
graded bunding, construction »f water harvesting-cum-minor
irrigation tanks, constructiuon of stop dams, pasture land
development, construction ani impr vement »>f field and
natural drains and suitaple drop structures, Items s3such
as construction of .ater harvesting tanks, stop dams,
field drains, drop structures and .asture land developmant
are proposed tc b2 1mplement:=1 as <oymmunity items to oe
implemented by the Goverrment. Rest of the itams would

be implemented on individua: farmers' fields. Recommended
measures for the Project Area-II are land shaping and
smoothening, levellinc and t=2rracing, paddy & haveli
bunding, construction »f fi-id4 drains, diversion and drop
structures, constructi n of minor irrigation tanks, stop/
check dams and pasture land ievalopment.
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Minor Irrigation Development

14, Providing protective irrigation at critical stages
during kharif season and pre-sowing and protective
irrigations during rabi season, minor irrigation develop-
ment in both the project areas has been proposed, Visits
to theareas and examination of available groundwater data,
water availability in the perennial streams/rivers and
discussions with State Government officials in the areas,
have revealed that there is potential for development of
both groundwater and lift irrigation., 1In Project Area-I,
about 2470 dug wells irrigate about 2560 hectare4 at
present. 1t is proposed to develop 1500 new open dug wells
to irrigate about 2250 hectare, renovate 1000 old dugwells
and convert/energise 1000 traditional lifting devises to
irrigate additional area of 2000 hectare. 1t is proposed
to install 11 community lift irrigation schemes in chboti
kali sindh river for irrigating 450 hectare and 100 pump-
sets to 1lift water by individual farmers for irrigating

an area of 500 hectare. Besides these, proposed minor
irrigation tanks, stop/check dams would irrigate about

520 hectare. Therefore, the total additional area that
would be irrigated under the proposed programme would be
5720 hectare in Project Area-I, 1In Project Area-II, there
is negligible irrigation facility at present. It is
proposed to construct 300 new open dugwells with electric
motor/diesel engine pumpsets to itrrigate about 450 hectare
and to install 50 diesel engine/electric motor pumpsets
for lifting water from Johilla river to irrigate about

150 hectare. All these items are proposed to be implemented
by individual farmers. Besides these,minor irrigation
tanks, stop dams would irrigate about 260 hectares, thereby
the total area under irrigation would be 360 hectare.
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Horticulture Devel opment

15, Research has shown that certain tropical and citrus
fruit crops provide good yield and lucrative income in
the dry areas. Even marginal and degraded lands can be
suitably brought under horticultural crops. In Project
Area-1, at present, a few farmers are growing Papaya,
Guava, Mango and Lemon ia small pieces of land and the
area coverad is 137 hectare, With a view to increasing
horticultural production and income, 350 hectare is
proposad to be brought under horticultural crops. 1In
Project Area-I1I, no significant horticultural programme
exists, Two hundred hectare is proposed to be brought
under horticultural crops of Guava, Mango and Jackfruit.

Forestry Development

16. The Project Area-I is found to be partially denuded
due to indiscriminate failing of trees and removal of
vegetation., Out of 11400 hectare of fallow and pasture
lands in the project area, 2500 hectares is proposed to

be covered under farm forestry by means of bamboo plant-
ation and introduction of fodder grass in individual farmms.
In Project Area-II, though some area (12,3 percent) is
under forest, it is observed that some areas are denuded.
Out of 3800 hectares of fallow and pasture lands in project
area, 1000 hectare - is proposed t» be covered under farm
forestry programme as in Project Area-I.

Subsidiary Activities Devel opment
Under Animal Husbandry Programme ;

17. 1In dryland agriculture, use of locally available
energy, le., by bullock-power is more emphasised because
of relatively low cropping intensity in the absence of
assured irrigation facilities throughout the year, The
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Project Area-I is located in the Malwa region, where
traditional Malwi bulls/bullocks are good draught animals,
on-going schemes such as, Operation Flood-2 and other

State Government Cattle Improvement and Rearing Schemes

in the district are concerned only with the improvement

ot female tine tor milk production. There is no significant
scheme in the area for development and rearing of male line
for draught purpose. There is a State Government Cattle
Breeding Farm in the project area, which has the facility
to produce good quality Malwi cattle, besides imparting
training on improved animal husbandry management and
production, Keeping these factors in view, a programme

is proposed for rearing/development of male Malwi cattle

in the project area by selected 600 farmers. Each farmer
is proposed to be provided with two male calves for rearing
from birth to normal working age of 3 years. Then these
animals can 2ither be used by the farmer or sold as

draught animals.

18. There is demand in Proj=ct Area-I1, for poultry eggs,
meat, ham, pork-meat, draught animals etc. as the area

has predominantly tribal population and there are various
mining (coal, iron ana steel) industries in the nearby
region., In view of these development of poultry, piggery
and cattle breeding/rearing. are proposed in this area as
subsidiary activities for supplementing income and
employment opportunities to the farmers in the area. It

is proposed to provide 50 individual farmers with units of
200 poultry birds (layers) =ach for production of eggs.
Twentyfive units would be covered by one poultry co-operative
society/estate, therefore, there would be two poultry
co-operative societies, All inputs for rearing these
layers will be provided at cost to farmers out of financial
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assistance from financing institytions and suis..iy from
GqQvernment, One hundred piggery units of one boar aad

two sows of improved breed are proposed to be provided

to 100 selected individuals/farmers under piggery develop-
ment programme.fattle breeding/rearing programme is
proposed to be developed in two stages in the Project
Area-1l, Pirst stage is by setting up a cattle breeding
farm in the prolect area as a community item to be imple-
mented by the ‘Sta's Government and second stage by providing
two male calvess 0 the farmers for rearing upto the working
age, Cattle breeding farm will have 25 bulls for breeding
of buffaloes. Necessary sheds, equipments, medicines etc.
will be required. It is proposed to provide 350 selected
farmers with 2 male calves each for rearing as draught
animals,

PROJECT OUTLAY AND PHASI NG

19, The financial requirements for various components
have been worked »ut on the basis of prevailing cost of
inputs, materials, constructions, implementation, lapour,
machinery/equipments. The physical and financial outlay
of all the components (component-wise) proposed for
development for both the project areas are aiven in
Annexure-3,

20. Total financial outlay for i1mplementat.on of the
proposed programme would be Rs,195 million and Rs.71 miliion
for Project Area-~I and Project Area-II respectively. The
phasing of total investment cost is »>roposed tc be 10 per-
cent in first year, 15 percent in se:-ond year, 20 percent
in third year, 25 percent in fourth sear and 3C percent

in the fifth year. 1In Project Area- I, all items
components are proposed to be implem:nted as per above
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assi:iauce from financing institutions and subsidy from
Gqvernment. One hundred piggery units of one boar and

two sows of improved breed are proposed to be provided

to 100 selected individuals/farmers under piggery develop-
ment programme.®attle breeding/rearing programme is
proposed to be devaloped in two stages in the Project
Area-I1. First stage is by setting up a cattle breeding
farm in the project area as a community item to be imple-
mented by the State Lovernment and second stage by providing
two male calves to the farmers for rearing upto the working
age, Cattle breeding farm will have 25 bulls for breeding
of buffaloes. Necessary sheds, equipments, medicines etc.
will be required, It is proposed to provide 350 selected
farmers with < male calves =2ach for rearing as draught

animals.

PROJECT OUTLAY AND PHASING

19, The financial requirements for various components
have been worked >ut on the basis of prevailing cost ot
inputs, materials, constructions, implementation, labour,
machinery/equipments. The physical and financial outlay
of all the components (component-wise) prouposed for
development for both the project areas are given in

Annexure-3,

20. Total financial outlay for 1mplementation of the
proposed programme wdould be 2,195 million and #,71 miliion
for Project Area-lI and Project Ar=a-11 respectively. The
phasing of total investment cost 1s proposed to be 10 per-
cent in first year, 15 percent in second year, 20 percent
in third year, 25 perc=nt in fourth year and 30 percent

in the fifth year. 1In Project Area-II, all items.’'
components are proposed to ba implemented as per above
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phas.- . pxcept for setting up of cattle breeding farm by
the State Government, which is proposed to be set up in
the first year itself. The cost of the project works to
be .4330 per hectare of culturable command area or k,3515
per hectare of cropped area including horticulture for
Project Area-I and K,3823 per hectare of culturable
command area or &,2970 per hectare of cropped area
including horticulture for the Project Area-II,

CREDIT REQUIREMENT

21, The component-wise credit requirements have baen
estimated for the project areas. For working out the
credit needs for crop management with dry farming techno-
logy, the broad guidelines for assessment of credit as
recommended by Reserve 3ank of India have been followed.
Since this is a special project for improvement of dryland
agriculture for promoting productivity and production,

65 percent of the total cost of cultivation has been
considered as credit requirement. Credit for agricultural
implements has been estimated by substracting subsidy
avajilable from Government and 10 percent margin to be
provided by farmers from the total investment cost. In
respect of soil and water conservation/management measures,
about 75 percent of the cost has been taken as credit for
individual items considering the composition of scheduled
caste/tribe, small/marginal and other farmers in the
project area and subsidy available to each category. In
respect of community items, it is assumed that the 3tat=
Government would spend 50 percent 5f the c¢ost from budgetory
resources and the remaining 50 percent would be credit,

In respect of minor irrigati~n development, it is assumed
that 25 percent of the scheduled caste/tribe farmers,

50 percent of the small farmers and 25 percent other
farmers would avail loan, <Considering the existing
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subsidy pattern and margin requirements, it has been
worked out that om the whole 75 percent of the cost of
this development would be required as loan. For horti-
culture and foreétry development, 75 perecent of the cost
would be credit and 25 percent would be margin contribution.
For development of subsidiary activities under animal
husbandry, 75 percent of cost would be credit. Thus, the
total credit requirementc has been estimated at &,132
million and ®s.48 million respectively for Project Area-I
and Project Arsa-II. The credit would be required phased
over a period of 5 years in the same proportion as

described under financial outlay above,

ORGANISATION AND MANAGEMENT

22, The project would be implemented under the overall
supervision, guidance and support of agriculture debdaﬁ%
ment of the Government of Madhya Pradesh. Assistance
from concerned departments would be forthcoming. The
collector of the district shnuld be the Project Co-ordinator
with the staff assistance of functional departments
especially the Tribal Development Department. As the
projects are located in backward areas lacking in many
essential facilities such as accomodation, education etc,,
these would have to be suitably provided to the staff to
avoid frequent transfer of development staff.

23, Success of such a project depends mainly on effective
extension activities and education of the beneficiaries

for adoption of improved technological practices, The
majority of the beneficiaries in the project areas belongs
to weaker sections and are not receptive to scientific
methods of agriculture and livestock rearing. Vigorous
extension work would have to be undertaken for them,
Therefore, suitable extension machinery with adequate
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stafr and facilities would have to be providea in the
project areas both at block and grass-root level for
motivating the farmers for their effective participation
in the project. The grass-root level extension workers
would have to suitably identify themselves with the
beneficiaries. Training programme for the development
staff and financing institutions would have to be condu-
cted for effective implementation.

24. The organisational structure in the project areas
should be as per the actual requirements and work load.
However, a suqggestive pattern of organisation for each of
the two project areas is given in Annexure-4,

25. For successful impleamentavion of the project, it
would be advisable to set up micro-watershed level
committees., The exact composition of the committee would
be decided by the Collector of the district, Project

Executive and other relevant authorities.

MONITORING AND EVALUATIUON

26, A monitoring and evaluation cell would have to be
set up in the Department of Agriculture at the State level
for periodical appraisal and monitoring of the progress

for implementation of the project.

BENEFITS AND CONCLUSIONS

27. The productivity and income would increase substan-
tially when the project is successfully implemented. The
cultivated area under cil seeds and pulses and their total
production would also increase manifold. A weaker
sections of the society, especially small/marginal farmers,
scheduled castes and scheduled tribes would be benefitted
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signiricantly., Details are summarised in Annexure-5.
The total annual agricultural production from both the
project areaswould be about 103,355 tomnes after imple-
mentation of project as against present production of
36,005 tonnes. Total annual net income expected to be
generated from the project would be #,88.69 million from
all activities as against the present figure of ®&,14.15
million.

28, Implementation of the project would generate
substantial additional employment potential in both the
project areas and in the district in the field of distri-
bution and supply of inputs, cultivation, harvesting,
processing and marketing of agricultural produce,
construction, operation and maintenance of irrigation/
soil conservation measures, servicing and repair of
pumpsets, engines, agricultural implements/machinery and
allied activities.

PROJECT FORMULATION - 13SUES

29. Aatershed Management has been accepte2d as an
Integrated Area D:velopment brogramme to mopilise all
resources, minimise erosion and ultimately to provide
economic benefits in a specified arza. i(ntagrated
Development signifies development f all resources for
planning and implementation 1n a unit 3rea. Planning
increased agricultural oroiuction -hil: utilising all
land and water resources Within a reasonable period woula
be the aim of the project. <Compon=ats for i1atzgrated
area development such as soil and vater conservation
measures, water-harvesting and re-cycling of stored water
to raise agricultural productivity, yrass land and

pasture development, livestock and other activities for
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subsidiary income - all these would form part of develop-
ment programme, Research institutions have come out with
new package cf practicesfor dry land sgriculture and,
therefore, these ;re necessary to be incorporated., The
State Government Agency would identify potential watarsheds
and codify them on the basis of state priority. It is felt
that significant development and supervision of credit
would be more harmonious in a compact area then scattered
financing. It is also felt that formulation of schemes,
imblementation of the programme followed by proper manage-
ment of the resources would provide desired benefits. 1In
an area development programme, infrastructure development
is considered essential and should be taken up as a priority
item, This would facilitate participation by financial
institutions. The development component of the project
would be demarcated into community items and individual
items. State budgetory resources would be utilised to
develop infrastructure development and bank finance would
be on the basis of individual and group scheme identified.

30. The major issues in planning and implementation of
dryland agriculture project are:

(1) non-availability of maps - cadestral and aerial;

(ii) non-availability of adequate socio-economic data
and also data pertaining, to farms;

(11i) inventory of resources - land and water not
readily available;

(iv) water harvesting structures for small storage of
water for recycling;

(v) allied activities related to agriculture especially,
Cattle Development Programme and Poultry Develop-

ment due to non-availability of infrastructure
and suitable livestock;
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unit cost for implementation of the project is
comparatively higher 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 take
up similar work for total integrated development;

motivation to take up watershed development
programme with new package of practices;

timeliness and adequacies of supply of various
inputs;

appropriate network for marketing of additional
produce;

flow of credit inadequate;

documentation procedure and availability of

land and revenue records cumbersome;

lack of trained supervisory personnel for imple-
mentation and management; and

constant monitoring and evaluation of such
integrated projects.

LR R 2 2 3
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Annexure-1

"ENT FEATURES OF THE PROJRCT AREAS

.

S1. Particulars Project Area-I Projact Area-II
No. v
1. 2, 3. 4,
1, Name of Watershed & Chhoti Kali Sindh Johilla Watershed
Location in Agar & Barod in Pushparajgavlia
Blocks of Shajapur Block of Shahdol
District District
Latitude 23933 . 23%s!¢ 2295 - 23%s!
North North
OL 1 Oqy40 Oac OLc
Longitude 75741' - 76714 81735' -~ 81745
East East
2, No. of villages 115 45
covered
3. Geographical area 58,293 ha. 23,040 ha.
4, Culturable command 44,891 ha, 18,656 ha.
area
5. Cultivated area 38,742 ha, 16,021 ha,
6. Fallow land 6,149 ha. 2,635 ha,
7. Forests 372 ha. 2,342 ha.,
8. Pastures 5,274 ha. 1,408 ha,
9. Area covered under 7,756 ha. 334 ha.
roads, villages etc,
(unfit for cultivation)
10. Average rainfall 827 mm. 1,193 mm,
(annual)
Average number of 45 92
rainydays per year
11, Population 66,076 10,357

Population engaged
in agriculture

Scheduled caste/tribe
population

55,258 (81%)

15,722 (23%)

9,094 (84%)

10,044 (93%)



1,

12,

Classificaticn of
holdings (No,)

0 - 1 ha,
1 - 2 ha,
2 - 4 ha,
4 - 10 ha.
Above 10 ha.,

Total:

13, Soils

14,

Topography

- 24 -

farm

. Annex,l (contd,)

3.

11,745

Light soils with
murrum & small
pebbles = 20% of
the area

Sandy loam to
light black
cotton soils -
20% of the area

Light black to
medium bl ack
cotton soils - 60%
of the area,

Depth of soil

30 cm. to 750 cm.
(90% of the area
has depth more
than 90 cm.)

pH range 7.5 to
8.5

60% of the area
has relatively
flat to moder-
ately sloping
topography

Foot hill zones -
20%.Intermountain
valleys of
elevated area -
20%

4.

355

Medium to deep
black soils -
50% of the
area

Clay loam soils
- 17% of the
area

Sandy loam soils
23% of the area.
Light soils with
murruie and
pebbles - 10%

of the area.
Depth of soil

1 to 4 metres,

pH range 7 to 8

25% of the area
has less than 1%
slope. 20% area
has slope of 1
to . percent.

30% area has 2 to
34 siope, 254
area has slope of
more than 3%.
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Annex,.l (contd,)

1. 2. 3.

15. Status of irrigation Number of irri-

gation wells (open
dug) - 2407

Electric pumpsets
- 760

Diesel pumpsets -
345

Traditional lifts
-~ 1365

Area irrigated -
2506 ha.

‘.

Number of open
dugwells - 9

Number of
irrigation tank
-1

Irrigated area -
29 ha.
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Annexure- .
PRESENT & PROPOSED CROPPING PATTERN
Season Crops Area Crops Area
in ha. in ha.
1, 2. 3. 4, 5.
PROJECT AREA-I:
Kharif Jowar, Bajra, 30,812 Jowar (hybrid, 39,700
Maize, Cotton, improved,local),
Paddy, Groundnut, Hybrid Bajra,
Soyabean, Urad, Maize (hybrid &
Mung, Arhar,and local), Cotton,
Chillies Arhar, Mung, Urad
(improved),
Groundnut (impro-
ved), Soyabean
(improved) and
Chillies.
Intercropping of
Jowar & Mung,
Urad; Jowar &
Soyabean & Arhar .
and Cotton & Arhar,
Rabi Wheat (HYV), 4,254 wheat (HYV & T
Hybrid Gram improved), Gram
(irrigated & (improved),
unirrigated) safflower
Linseed, Opium, (1mproved), Opilum
Green Pea, Linseed, oni.n
Cowpea & other vegetabl »s
vegetables
Perennial Sugarcane 158  Sugarcane
Total: -- 35,224 25,000
Cropping -- 78% 1.3%
Intensity
Oilseeds - 982 9,525
Pulses -- 3,155 9,675
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1, 2,

PROJECT AREA-I1I:

Kharif Paddy, Kodo,
Maize (improved),
Ramtil, Millets

Rabi Wheat, Gram,
Rai/Mustard,
Linseed & Barley

Total :

Cropping
Intensity

Oilseeds

Pulses

10,976

4,929

15,905

35%

3,100

1,640

Annex. 2 (contd,)

Paddy, Hybrid
Mal ze, Kodo,
Soyabean, Arhar
and Ramtil

Wheat (HYV),
Gram (improved),
Linseed, Rai/
Mustard and
Vegetables

15,900

7,900

23,800

127%

5,625

4,675
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Annexure-3

COMPONENTWISE PHYSICAL & FINANCIAL OQUTLAY

(. in lakhs)

Components

Project Area-l

Project Area-I1

Physi-
cal
outl ay

inan-
cial
outlay

Physi-
cal
outlay

inan-
cial
outlay

1-

2.

3.

4.

S.

1.

Crop management with
improved dry farming
technology and use of

agricultural implements:

(a) Crop production
(total)
Cropped area per
year after full
development

(b) Agricultural
implements (total
number)

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

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

(b) Community items
(cumulative area
proposed for
treatment)

Minor irrigation
development:

(a) Individual items
(area proposed to
be irrigated)

(b) Community items
(area proposed to
be irrigated)

55,000

22,260

69,700

45,700

4,750

450

756,60

30.30

342,80

253,60

330.60

19,30

23,800

3,610

22,900

18,400

360

276,00

134,30

99,30

56,10




1,

Horticultural develop-
ment (total cropped
area proposed)

Farm forestry develop-
ment (total area
proposed to be covered)

Subsidiary activities
under animal husbandry
programme ;

(a)

(b)

(c)

(d)

Cattle breeding
farm (25 bulls for
servicing
buffaloes
(community item)

Cattle rearing for
draught animals
(units of 2 male
calves each)

Poultry development
(units of 200
layers each)

Piggery development
(units of 1 boar
and 2 sows each)

29 -

350

2,500

600

47.60

96,30

16.50

Annex.3 (contd.)

4.

200

1,000

350

50

100

(R, in iaxhs)

5‘

25,10

38.50

4,30

9,60

Total:

1944.10

713,30



Sl.
No.

2.

3.

4.
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SUGGESTIVE ORGANISATION PATTERN

Category/Staff .

Project Manager

(In the rank of Deputy Director
of Agriculture with adequate
accounts and establishment staff)

Assistant Project Manager

(In the rank of Assistant uJirector
of Agriculture)

Agronomist

Agricultural Economist-cum-
Statistician

Soil conservation sub-divisions
under the charge of Assistant
Soil Conservation Officer

Extension Officer

Village Level Workers

Annexure-4

Number/Unit

One

One

One

One

One unit for
every Rs,20
lakhs axpen-
diture

One for every
6 VLWs or
3 officers
per block

One for every
300 farmer
families
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Annexure-4

PRESENT AND EXPECTED BENEFITS

Items of Benefit Project Area-l Project Area-1I
Present Proposed Present Proposed

Number of villages 115 115 45 45
benefitted

Total cropped area (ha) 35,224 55,000 15,905 23,800

Cropping intensity 78 123 85 127
(percent)
Total agricultural 25,936 78,480 10,069 24,875

production (tonnes)

Productivity per 0.73 1.43 0.63 1,05
hectare (tonnes)

Kharif season:

- Area (ha,) 30,812 39,700 10,976 15,900
- Production (tonnes) 15,988 41,755 7,605 17,225
Rebl season:

- Area (ha,) 4,254 14,950 4,929 7,900
~ Production (tonnes) 5,208 22,725 2,463 7,650
Olilseeds:

- Area (ha.) 982 9,525 3,100 5,625
- Production (tonnes) 552 8,830 730 3,550
Pulses:

- Area (ha,) 3,155 9,675 1,640 4,795
-~ Production (tonnes) 1,753 6,930 820 3,180
Fruits:

- Area (ha,) 137 350 - 200
- Production (tonnes) 599 2,330 - 2,150

Total Net Income(Rs,Lakhs) 89,10 612,00 52.40 272.49



NATIONAL BANK FOR AGRICULTURE AND RURAL DEVELOPMENT (NABARD)

Credit_Support for Dryland Farming and

Watershed Development*

Introduction

The National Workshop on Dryland Farming organized by the Department of
Agriculture and Cooperation, Government of India in April 1983 called
upon NABARD to organize Workshops jointly with ICAR and ICRISAT on
regional basis on financing of dryland farming.

2. Certain recommendations have been made by the National Workshop
relating to credit and cooperatives (see Annexure I). Since then, at a
Seminar of Agricultural Economists organized jointly by the ISAF,
ICRISAT, and the AICRPDA during August 22-24 at ICRISAT Center, the
economic variability of dryland technologies and the broad credit aspects
thereof were briefly discussed. Yesterday's presentations by the ICAR
and ICRISAT and the discussions that folloed have helped us greatly in
understanding the technical and economic aspects of the new technologies.
In this paper it 1is proposed to discuss the ways for removal of
constraints to adoption of dryland technologies by, and their
accessibility to, farmers, formulation of micro-watershed projects and
schemes thereunder to form the basis of financing, viability aspects of
the projects/ schemes for watershed-development, and the different
aspects of ensuring credit support for the programmes.

3. Framework Llaid

The strategy for the implementation of a massic programme of dryland
farming under the 20-point programme, spelt out by Government of India,
provides for an intensive approach through micro-watershed develcpment,
and an extensive approach for spread of technologies. Funding and the
organizational arrangements for implementation, and review thereof at the
state, district and project levels have been indicated.

4. The intensive approach involves an integrated development of each
selected micro-watershed covering, on an average, an area of atout 1000
ha. It calls for a multi-disciplinary effort inclucing crop prcduction,
soil and water management, agro-forestry, animal husbandry, hort-culture,
pasture development etc. About 4200 micro-watershecs are wunderstocd to
have been identified by the states covering an area of about & m. ha.
In the 4 states of Andhra Pradesh, Karnataka, Madhya Pradesh, and
Maharashtra about 1100 micro-watersheds have been ic2ntified invclving an

*Prepared by NABARD for NABARD-ICAR-ICRISAT Workshop on Watershec- based
Dryland Farming in Black and Red Soils of Peninsular India.

Suggestions have been made in the paper to form the asis for diccussion,
in the Light of which an official view will be taker.
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area of about 10 lakh ha. Outside the selected watersheds, an area of
one million ha. 1is to be covered under dryland farming technologies in
the 4 states ip 1983-84. Under this program, all know technologies of
dryland farming covering the distribution of seed-cum-fertilizer drills
and other improved implements, use of improved seeds and fertilizers,
adoption  of suitible cropping patterns, deepening/ renovation of
tanks/ponds etc., promotian  of intercropping, double cropping,
agro-forestry etc. are “to be disseminated amongst the farmers for
adoption in all areas where agriculture is being practised under rainfed
conditions.

5. In order to motivate farmers to adopt the improved cropping practices
under dryland farming, Government is providing free of cost
improved/drought resistant varieties of seed, fertilizer, seed mini-kits,
seed-cum-fertilizer drills, and other small agricultural implements.
Properly operated, the subsidy program can help create demand for inputs
and credit in subsequent years. The extension arrangements proposed for
the integrated development of the micro-watersheds and other
dryland/rainfed areas play a crucial role in the process of developing
motivation for a sustained effort.

6. Funds for carrying out the different programs in each micro-
watershed are to be earmarked by the Government of India and the states
concerned from the relevant on-going programs in the central and state
sectors depending on the outlay worked out for each component. In
respect of individual components, assistance provided for by way of
subsidy and Lloan from institutional agencies varies from investment to
investment. These involve water harvesting schemes, minor irrigation
items, such as sprinklers, bore wells, shallow tube wells etc. Llining of
water conveyance systems, land shaping, levelling etc. In respect of
investments undertaken by small/marginal farmers the level of subsidy is
higher. Under the Centrally Sponsored Scheme for increasing agricultural
production, small/marginal farmers will get a subsidy assistance (shared
equally by Government of India, State) ranging from 25 to 50 per cent of
the investments for minor irrigation and construction of water harvesting
structures. In the case of community-based water harvesting structures
and drainages, the recommendation of the National Workshop is that they
should be done at Government cost.

7. Agro-forestry is an important component of dryland farming. The
National Workshop recommended that agro-forestry should be taken up on
field bunds along farm roads, and nullah sides’' affected by soil erosion
and lLand patches of farmers where no cultivation is possible and on farms
where protection by trees 1is desirable. Suitable species have been
identifed for the purpose and the need for setting up of nurseries in
each micro-watershed, training of the beneficiaries in agro-forestry
practices etc. have been stressed.

8. Another component is Livestock development. Availability of fodder
trees and pastures in the watershed areas would help Livestock
development. Among the activities suggested are sheep/goat rearing,
dairy farming, poultry etc. depending on the silvo-pastoral systems
suggested for each watershed. Under the centrally sponsored scheme
Rs.0.5 lakh  per  block is available for providing subsidy for
agro-forestry programs. Researches undertaken have shown that goat and
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sheep rearing are feasible and economically viable in the arid zones.

9. The State Governments are to plan, implement and monitor the dryland
programs. The National Workshop has recommended a phased program for the
purpose.  For implementation and review, certain organizational
arrangements are visualized. These are: (i) setting up of a
multi-disciplinary cell at the state Llevel; (ii) setting up of 3
multi-disciplinary cell at the district level; (iii) setting up of a
project implementation committee at the watershed level, under the charge
of the Project Officer, and (iv) setting up of a district Llevel
coordination committee headed by the Collector to bring about effectivye
coordination among all the participating departments, agencies, financing
banks etc. Grass root level organizations are also proposed to take care
of the community work Llike drainages, water-harvesting structures etc.

10. The success of the dryland farming program, 1in particular the
micro~watershed development program depends, essentially, on its
viability, and acceptability by farmers of the dryland farming
technologies developed and on how, in practice, the concept of integrated
development of micro-watersheds is translated into one or more viable,
bankable programs.

11. Technology

In the Llast about 10 years, ICAR through its All-India Co-ordinated
Research Project for Dryland Agriculture (AICRPDA) conducted valuable
research work through 1its Research Centres located in various
agroclimatic regions. Further, 1in pursuance of the recommendations of
the National Workshop, ICAR 1s reported to have formulated a number ot
projects for watershed development on the basis of detailed surveys and
prepared designs for water harvestingsoil conservation structures and
improvement of crops on the basis of technologies developed for difterent
areas. In addition, various other integrated dryfarming development
projects have been taken up in different locations, with the support o*
international organizations Llike the Ford Foundation.

12. Simultaneously, ICRISAT, where we are now meeting, has a:sc been
doing valuable research work for stabilizing and increazin. the
productivity and production of 5 major crops grown in Semi-Arid Tropics
of this country. The technologies developed by it have becr widgely
tested in some areas of the 4 states represented here as discussed in *the
paper presented by ICRISAT yesterday.

13. A technology base is now available for (a) crop management, ) soil
and water management, and (¢) equipments to be wused ir the
dryland/rainfed farming areas (about 105 m. ha). Kecognising -hat tne
watershed approach requires time to be given e*fect to on sciertific
lines, the improved dryland/ rainfed farming practirec are gpropusec* to
be propagated in the first instance SO that ~armers woula stend to
benefit immediately though not optimally from the technolcgies.

14. For the red soils (AlLfisols) as in the case of deep bla k soils

*See Field Manual on Dryland Agriculture by MOA., GOI.
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(Vgrti;ols) fgrmers have choice of different cropping systems, each of
which 1s associated with specified soil/water management practices and
use of implements.

15. In respect of the deep black soils (Vertisols) the recommended
technology 1is considered suitable for 80 m. ha. and involves, as
brought out in the technical papers presented yesterday, construction of
main and field drains, -broad bed-and-furrow system and adoption of
improved inter/double/sequential cropping systems, according to local
situations. A specially designed equipment known as 'Tropicultor' drawn
by bullocks is used for making the broad bed and furrows. It has been
claimed that the system offers a base for achieving a quantum jump in the
production of oilseeds.

16. As brought out in yesterday's presentations by the ICAR/ICRISAT, the
application of technologies, though in limited areas, has resulted in
increased yields and 1incomes to farmers and they have been found
profitable. The benefits in terms of additional production and incomes
especially to small/marginal farmers, and additional employment 1in the
rural areas, are also evident. But studies* have also brought to light a
number of constraints to their adoption some of which appear to be
general, but many are specific to certain areas. Broadly speaking, the
following types of constraints/limitations have been noticed:

i. There 1is a general tendency among farmers to adopt those
components/elements of the technology, which produced substantial
immediate increases in incomes.

ii. Adoption of improved technologies in the first instance appeared to
be, due to the availability of FLeavy subsidies. Withdrawal of
subsidies has led to declining interest 1in the continued use ot
technologies. It appears that the good points of the technologies
have not been sufficiently emphasised to make them acceptable or
their own merats.

iii. There is also a tendency to adopt first those practices of the
farming systems which do not require soil and water manacement
measures, but which are easy of application.

iv. Community action does not come forth where community water hurveoot<irs
structures, drainage works etc. are involved and constitute the
essential parts of the technology. Where these are ione at
Government costs there are problers of maintenance.

v. Farmers generally preferred to use the traditional implemenic wit
some improvements, instead of going in for new implements which wcuid
cost more, and needed maintenance.

vi. Fertilizer consumption improved substantially, but risk alsc lircwise

increased 1in the case of small farmers who 20 not have suff crem

*Presentations made at the Seminar on Technology ‘ptions organized by
ISAE and ICRISAT In August 1983.
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choices to reduce risks.

Arrangements for supply of inputs like fertilizer, seed, pesticide
etc. in the dryland areas are not adequate.

Marketing and ¢rocessing arrangements are not adequate in the dryland
areas. This results in farmers not getting remunerative prices.

Price incentives are not adequate, especially for pulses and
oilseeds, which are mainly grown 1in the dryland/rainfed areas.
Farmers are not adequately motivated to grow these crops adopting new
technologies.

There is general reluctance to borrow funds from financing
institutions for the purchase of costly equipments, e.g.
Tropicultor. There are no agencies to hire out tropicultors or
bullocks, or sprayers. There should be suitable arrangements to
provide these on hire basis.

There are a number of defaulters of cooperatives on account of their
earlier failure to repay loans when they were not given conversion
facilities. They are ineligible for fresh Lloans 1if they want to
adopt new technologies.

One of the major problems faced is Low yields on account of failure
to adopt timely pest control measures to prevent damage to crops.
Sometimes this is due to lack of equipment for spraying. Another
reason 1is lack of labour at the right time for weeding operations on
account of shortage of labour. Where returns are not adequate to
repay loans by the due dates, the burden of repayment should be
spread over a longer period.

Recovery of loans is low. In many areas, cooperatives are not able
to extend loans on account of their overdues and commercial banks and
RRBs have not extended their operations. Farmers also appear to be
reluctant to approach financing agencies for assistance, on account
of cumbersome and time consuming procedures.

Often the recommendations for improved practices do not take into

account the type of soil or resources and capability of the farmers
to adopt the technology. This exposes farmers to risks.

On account of risks of failure of crops under the new technology, the
farmer is not assured of even the income he was getting under
traditional method of cultivation. Accordingly, in order to cover
risks there should be crop insurance. Till such time as this is
introduced, farmer should be assured of income he was getting under
traditional farming. The burden of repayment should be spread over a

Longer period.

In order to reduce risks, introduction of technclogy in stages i.e.
'tier system' of technology may be adopted.



Page 6

xvii. Banks are hesitant to finance dryland farming because of risk of
default. (In addition to the fact that they do not have adequate
technical staff). They should have suitable motivation.

17. While the basic soundness of the technologies and their profitability
as observed 1in the operational research centers and in certain areas
appear established, their adoption in Llarger areas has to be made
feasible and economically viable. This calls for removal of the vaious
constraints illustratively listed above, and the technologies being made
more easily accessible to farmers, supported by effective extension
service so that credit needs get more clearly orchestrated. How best the
constraints illustratively Llisted above can be removed has to be
discussed.

18. Micro-watershed approach

A watershed approach facilitates, as emphasized by the National
Commission on Agriculture, focussed attention being paid to the various
aspects of technology adoption discussed above. There seem to be three
ways of translating watershed approach into programs. For adopting any
of the three, the first requirement is a micro-watershed project report,
which would set out the vaious alternatives available for introducing the
technologies on a viable basis. It would cover components relevant to
improved crop management practices, alternative land use systems, animal
husbandry and infrastructure support consisting of extension, input
supply, marketing and processing. This would be a multi- disciplinary
effort to be wundertaken by an agency which has already, perhaps,
developed expertise in that regard. The watershed schemes prepared/being
prepared by the ICAR for land-water management in the micro-watersheds
adopted by it, can, perhaps, form the basis for such integrated projects.
Identification of suitable agency for formulation of projects and funding
for the purpose needs to be considered at this stage (AFC has prepared a
few watershed development projects).

19. One way is to adopt a farmer-family approach under which each farmer
would be given a program for his holding. The program, prepared jointly
by the financing bank and project technical staff, would cover the
dryland technology the family would adopt in terms of crop management
practices, soil and water management measures and equipments, and the
alternative land use systems (agro-forestry, agro—-horticulture etc.) it
would adopt. Where it is feasible and the family is interested, animal
husbandry would also be included in the program. The program would be
specific to his soil-water situation, and tailored to the family's
resources position, and would take into account his willingness to exert
himself to improve his incomes. The program for the family can be so
designed (assuming the prescribed level of subsidy) that it would become
viable, given the supporting arrangements.

20. Under this arrangement, small/marginal farmers would not bé in a
position to invest on costly equipments like the proposed tropicultor or
on bullocks of the size suited for the purpose. In the red scil areas
also, farmers do not appear to be inclined to invest funds on new
equipments. This being the case, arrangements would have to be made to
supply equipments and, where feasible bullocks also, either through the
primary agricultural credit societies, if these are considered suitable
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to undertake the task with appropriate financing and staffing support, or
through unemployed educated youths trained under TRYSEM willing to set up
custom hiring. units for the purpose. If such units are set up, they
would besides hiring equipments for land shaping, spraying etc. may also
undertake spraying 1in the fields of farmers and do such other items of
work Like distribution of improved seed, fertilizer, pesticides etc.
required within the watershed areas. These units also can be provided
financial assistance. Community works like drainages and common water
harvesting structures etc. would have to be got done by the project
authorities at government cost as already provided for, and the
maintenance thereof would be entrusted to a groups of farmers who would
derive benefits from the structures.

21. The second alternative 1is to proceed component-wise in each
micro-watershed. For the development of each micro-watershed under this
approach, there would be 3 or 4 schemes. One scheme would cover all the
farmers . willing to undertake improved crop management systems, together
with or independently of soil and water management measures and 1improved
equipments. It could be for a group of farmers having similar soil
conditions or receiving benefits from given community facility Like
common drainage or common water—harvesting structure. Likewise another
scheme could be for adopting alternative Lland-use systems (i.e.
agro-forestry, silvo-horticulture) and a third for animal husbandry etc.
For the credit institutions this would be similar to the present
schematic approach.

22. Under the third approach, an organisation at the grass root Llevel
would have to be given overall responsibility for executing the works,
(including providing infrastructure) other than those that the farmers
would themselves carry out. It would receive funds from banks/government
for the work done for the farmer, and from the government for community
items. It could be a panchayat or a cooperative or even a voluntary
organization. The advantage in this arrangement is that banks would not
deal with the individual farmers but with the organization set up for the
farmers which would work jointly with Project Officer and his staff for
executing the program and effecting recoveries. This method needs to be

tried out on a pilot basis.

23. Depending on the allocation of districts in each state among the lead
banks, the micro-watersheds can be allocated among the Lead banks and the
state cooperative banks and state LDBs, and a banking plan prepared for
each state. The preparation of watershed projects may be entrusted to
AFC/lead bank. They may undertake the task, jointly with the Department
of Agriculture, Animal Husbandry and Forest Department etc. making use
of watershed plans prepared by the ICAR/ICRISAT. The feasibility of this
arrangement may also be discussed in the workshop.

24. Viability aspects
Among other things, viability of the technotogy and its accessibility to

farmers are important for facilitating flow of institutional finance. In
the presentations yesterday by the ICAR and ICRISAT, the technical and
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economic aspects of the new technologies have been discussed. The claims
about the economic viability of the technologies have been disputed by
some agricultural economists based on their own studies.*

25. Their main contention is that the technologies have been tried out in
Limited areas under conditions when most of the capital expenditure was
met by the Government or heavily subsidised and when the farmers in
Limited areas, received focused attention of Government extension
machinery and research workers. High cost of inputs and Llabour, high
interest on loans and lack of storage and marketing facilities and other
infrastructure such as roads, and, above all, lack of attractive prices
for the main produce of dryland areas, viz. pulses and oil seeds, have
been cited as the factors which rendered technologies 1in some cases
non-viable. Arising from this dijagnosis, prescriptions have been
suggested which range from subsidized inputs and Lloan assistance, more
assured supplies of 1inputs and credit, risk cover, better storage and
marketing arrangements, to higher support prices for dryland crops.

26. Price incentives as well as subsidized credit are matters for the
Government to decide. However, it has to be recognized that unless the
supporting arrangements are taken care of by the State Governments,
which, perhaps, will be easier if a project approach for each watershed
is adopted, other efforts towards ensuring viability of the technologies
may be of Llittle avail.

27. The second aspect is the adoption of a total approach to the programs
undertaken by each beneficiary in a watershed, i.e. combining improved
crop, soil-water management technologies with agro-forestry/
horticulture/silvo-pastoral and animal husbandry programs. These
alternative farming systems while promoting, eco-balance, provide fuel
and fodder, and are reported to be profitable. These are more essential
in the case of small/marginal farmers. In order that these car be tried
out on a Llarger basis, expertise needs to be built up in the financing
agencies and concerned Government Departments for formulation of area
schemes, even as training programs/demonstrations are organized for the
farmers. Depending on the gestation period of the tree crops and the mix
of farming system, the repayment program can be worked out, after
allowing for farmers' maintenance, saving for the rainy day etc. This is
an aspect on which specific proposals should be made by those who will be
called upon to prepare the project reports.

28. Subsidy and viability

Various levels of subsidy have been 1indicated for different iters of
investment, and even for current expenditure, in order to motivate
farmers to adopt the technologies and minimize the loan burden, ard in
the process tc improve the viability of the investment. A point has been
mace that most of the programs supported by subsidies tena  to be
discontinued once the subsidies are withdrawn. Subsidies of on¢ type or
znother, therefore, may achieve far less spectacular resu.ts than
originally expected; but in the Llong run may undermine the original

*Some of the presentations nage &t the Seminar organized by the
ICAR/ICRISAT in August 1983 on '"Technology Options for  Dryland
Agriculture - Potential and Chal lenge"
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objectives. For instance, the association of institutional Lloans with
subsidies has tended to blur the distinction between the two, to the
disadvantage of financing institutions. In the dryland areas there is
need for developing suitable procedure so that farmers understand the
motivation offered by subsidies and the obligation associated with loans.
The National Workshcp's recommendation that there should be close Llinkage
between subsidies and loan assistance, perhaps, need to be understood in
this context. For instance, would it be feasible to work out all the
subsidies that would become available to farmers and for the community
works from different Government Departments Llike Agriculture and Soil
Conservation, Minor Irrigation, NREP, Horticulture etc. in a
micro-watershed on the basis of a project, and establish a Loan Limit in
relation to that subsidy assistance and get the work done through an
organization Like Panchayat/Voluntary agency, involving all the
beneficiary farmers, thereby delinking individual beneficiaries from the
subsidy assistance?

29. Workshop may discuss various alternatives available to promote better
arrangements for Llinking subsidy with Loan, and use of subsidies for
promoting (a) motivation for adoption of technologies, and (b) viability
of investmenlts in the context of dryland farming.

30. Unit cost

For ensuring the viability of technology costs have to be reasonable.
The unit cost for various items of work in dryland/rainfed farming widely
varies from place to place. There are large number of ditems of work
which it would be difficult to prescribe any uniform cost other than
indicating some range or guidelines. It would appear that a unit cost
for any iditem of work/investment (e.g. equipments) that is far higher
than the farmer is used to paying would shy away farmers from adopting
the technologies. Even when farmers are willing, it would not be prudent
to drive them into debt trap it alternative ways of carrying out the
improvements at less cost can be introduced. For this purpose, while
preparing the project report for each watershed, it has to be examined
whether any cost effective methods of undertaking the works of soil and
water management, spraying, drainage construction etc. and whether costs
could be reduced if they are done on a community basis or by a panchayat
or voluntary agencies or cooperative organizations. Government
Corporations undertaking the work would be uneconomical, as experience
has shown.

31. Risk and viability

Traditionally dryland farming has been found to be risky. With Llarge
investments that the technologies involve, the farmer runs greater risks
if there is a failure of crops. Suggestions have been made that there
should be crop insurance to safeguard the interests of farmers
undertaking dryland technologies. This is an issue within the purview of
Government of India. Till such time as a suitable crop insurance scheme
is formulated, the need for providing some kind of risk cover to farmers
adopting new technologies has been stressed at various forums. In the
case of Cooperatives, the National Workshop had recommended that a scheme
may be evolved to proviae assistance to the Bad debt fund of the
Cooperatives in the dryland areas where uncertainty of crop production is



Page 10

Likely to affect the repaying capacity of farmers. This is to be
extended to areas not covered by crop insurance. In so far as tanks are
concerned, the schemes of DICGC are intended to protect their interests
in respect of their financing of agriculture. The gaps in the existing
arrangements to cover the risks of farmers and of institutions may be
discussed.

32. Institutional credit support

Institutional credit support needs to be designed for dryland farming
keeping 1in view not only the strategy adopted by the Government of India
for dryland/rainfed farming, but also the possibility of a World Bank
Project for the purpose, starting with a project for the 4 states, likely
tu materialise in the near future. For this purpose two aspects have to
ble taken care of; one is the organizational arrangements and other is
the framework of policies and procedures.

33. Under the multi-agency system it would be possible to ensure that one
or the other financing agency viz. cooperative, PACS/ PLDB, commerical
tank branch or RRB branch takes care of each of the selected
micro-watersheds. The agency mainly entrusted with the financing of a
watershed should be suitably equipped to provide, either by itself or in
coordination with other agency, all the types of credit and related
services needed by farmers as far as possible at one place. A program
needs to be prepared by the states by which the PACS which have the
jurisdiction over the identified watershed areas are adequately
strengthened and equipped and their functionls suitably diversified so
that in respect of their members they will be able to provide adequate
credit and related support for dryland/rainfed farming. For developing
PACS on the Lines recommended by Sivaraman Committee (CRAFICARD)
guidelines have been issued by NABARD to states. Preference will have to
be given by states for developing PACS serving micro-watershed areas not
only on the Llines indicated but also to suit the specific needs of
dryland farming. Simultaneously, the PACS have to be assisted to acquire
storage accommodation to handle fertilizer, improve seed, insectidie,
equipments etc. The DCCBs with jurisdiction over the watershed are
expected to coordinate the activities of the cooperatives viz. PACS,
marketing societies etc. in the selected watershed. The National
Workshop recommended that the DCB concerned may earmark an officer for
the purpose, and that GOI may consider meeting the cost from the Cadre
Fund. ,

24, It has been pointed out repeatedly at the highest Llevels that the
performance of cooperatives under the 20-Point Programme, IRDP etc. has
not teen commensurate with the widespread organizational network they
have built up. Cooperative banks have to understand the implications of
their participation in dryland farming 1in term of expertise and
aaditional technical staffing required for formulation of schemes and
supervisicn thereof, deligation of powers for sanction of schemes to
branches and of simplification of procedures, and suitably equip
themselves for the purpose.

35. Some of the PACs may alsc reguire additional staff/assistance 1in
oraer to be able to prepare programs for each farm family for undertaking
the improvec crcp management, soil-water management, agro-forestry,



Page 11

animal husbandry programs and for supervision. This calls for State
Government/Apex Bank/LDB providing assistance to selected PACs for
strengthening -their staff or otherwise. In respect of the term credit
assistance to farmers under the programs so prepared, PACs may have to
function as the agents of the LDB. This would call for suitable
amendments to Bye-l.ws, if not already done, and coordination between the
concerned SCB and LDB,

36. For providing credit assistance to non—-members of cooperatives, it
has to be ensured that the selected micro-watershed comes under the
jurisdiction of a branch of CB or of RRB operating in the area. This has
to be done at the District Coordination committee lLevel. NABARD can
assist RRBs for appointing technical personnel for formulation of
schemes, supervision etc. Appropriate training programs also need to be
organized for such staff for which sponsor banks may have to take the
initiative. Reguisite staffing arrangements at the concerned branches of
the commercial banks would also be necessary to support the programs.
Where finance is provided by CB/RRB, linkage with the cooperative/private
retail outlet will have to be forged so that, to the extent feasible,
credit is provided in kind.

37. Policy and procedure for financing

The policies currently followed by the financing institutions for
providing credit assistance, with NABARD refinance, cover all the
purposes for which either short-term credit or term credit would be
required under dryland/rainfed farming and watershed development (see
Annexure II). Short-term production credit is provided by PACs on the
basis of scales of finance fixed for different crops from time to time.
The Lloan representing inputs is generally advanced in kind.

38. From time to time, improvements/relaxations are being made by NABARD
in the matter of sanction, disbursement etc. of credit for cooperatives
so that flow of funds for production 1is not interrupted. Thus,
smal l/marginal farmers having overdues upto 10% are treated eligible for
fresh finance. Non-cefaulting and new memlber of PACs not eligible for
credit support are allowed to be financed. Rehabilitation programs have
been approved to certain states which involved recovery of the overdues
pertaining to the period of drought over a long period of time subject to
state government taking certain measures, including provision  of
long-term assistance to cooperatives. ,

39. In the context of & dryland schemes sanctioned by NABARD in Medak
district (A.P.) on the basis of ICRISAT technology, certain refinements
have been made in the lLoan terms. Thus, production credit advanced in
+ne first vyear is allowed to be capitalized and recovered over a longer
period along with the term loans. Refinance assistance is provided upto
95 rper cert of the loan amount covering the first year's expenditure,
including on farm investment. Considering that the land records are not
upto-date and title to the property cannot be easily established, the
financing bank has been advised to give special consideration and not
insist on the mortgage security. (Under the Reserve Bank's instructions,
security may not te insisted upon fcr loans upto Rs.5,000/-).

40. Crcp management practices that are being propagated under dryland
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farming are location-specific and relate to the soil-and- water
management measures contemplated and have to be considered technically
feasible. They may 1involve, in the place of the traditional method of
single crop, double, inter or sequential cropping, which would impose new
demands on credit institutions, so far accustomed to traditional crop
financing. It has been also mentioned that soil series in the same
village may be different from place to place, which means that the
recommendation as to farming systems may have to be similarly different
for different soil series in the same village.

41. The technology associated with each of the farming systems involves
new practices, observance of timing of operations, (the operations are
generally to start well before the rains), placement of seed and
fertilizer 1in a given manner, weeding operations and application of pest
control measures at a particular point of time etc. While these call for
greater skill and application on the part of the farmer, he also needs
more timely, diversified, and more frequent and larger, support from the
delivery system designed for inputs and credit, than under the
traditional single crop  farming. His need for technical
guidance/extension support also would be much greater.

42. In the Light of these needs, it has to be considered how best the
present system of fixing a credit Limit for each member can be improved
to facilitate flexible operation on the credit Limit by farmers to suit
double cropping/inter/sequential cropping. It has to be considered
whether @ cash credit type of account (as recommended by various
Committees) which can also take care of the ups and downs in crop yields,
and the need for dryland farmer saving for the rainy day, would be more
suitable. In the Lidght of ciscussions and the requirements indicated in
the suggested project reports, needed refinements may have to be
introduced in the procedures.

43. In sa far as term loans are concerned, they would be available from
the financing agencies on scheme basis with refinance from NABARD for all
purpcses relevant for dryland technology according to the termls and
conditions currently 1in force (see Annexure II). The purposes include
minor irrigation, soil conservation water harvesting/moisture
conservation, renovation/deepening of ponds, bunding, terracing of
aifferent types etc. NABARD has formulated model schemes for a variety
of rpurposes including minor irrigation, animal husbandry, social/farm
forestry, horticulture etc.

44, Financial assistance can be made available for family-based program,
or component-wise schemes on the basis of the micro-watershed project,
taking into account their viability and supporting arrangements. The
guestion of pbank providing bulk finance to any organization authorized to
raise funds and entrusted with the task of executing the entire project
and empowered to recover costs (recommended by the National Workshop) is

also under consideration.

45. In the context of watershed develcopment what is, however, immediately
required 1is strengthening of the field staff of the financing agencies
for the e&crmulation of the scnemes jointly with the government's
techrical vepartments. How best this can be done may be discussed.



Page 13

46. Bbanks with NABARD refinance can also finance service centers which
might be set wup 1in the micro-watershed areas so that they can acquire
equipments (tropicultor, spraying equipments etc.) and provide custom
services to farmers. Such service centers may also undertake supply of
fertilizers, pesticices etc.

47. The need for the states providing processing facilities for the
produce grown 1in the micro-watershed areas was also stressed by the
National Wokshop. It has recommended that NCDC may prepare plans for
organizing processing units in consultation with the states. Where
agro-processing units are set up, especially where they are Llinked with
production programs, NABARD would be in a position to assist them, if
suitable schemes are formulated as part, or independently of, the
watershed development projects in the dryland areas.

48, Stabilization arrangements

The keseve Bank of India had introduced, following the recommendations of
the Rural Credit Survey 1in 1954 a system of providing relief to the
farmers affected by wide-spread crop failures under what is known as the
stabilization arrangements. Since then, in pursuance of recommendations
of various committees including the Overdues Committee of the Reserve
Bank some refinements have bLeen introduced in terms of which farmers
affected by wide-spread and successive crop failures, as well as the
institutions which were proviairng assistance to them, could be provided
relief so that the channels of credit remained open and the farmers were
enabled to continue their production activities. Over the years
consigerable assistance has been provided by RBI/NABARD under these
arrangements especially in states affected by frequent crop failures.
Under the NABARD Act now, loans can be extended up to a maximum period of
7 years 1in areas affected by crop failures. The deteriorating overdues
position of the cooperatives (as well as of commercial banks) shows that
all 1is not well with the existing arrangements. For instance, it has
peen cbserved that the institutions are not availing of these facilities
to the full extent resulting 1in their showing an inflated picture of
overdues. The present arrangements also need to be examined in the (light
of how they have been availed of, and whether all those who are in
genuine c¢ifficulties in the repayment of loans, as, for instance, the
farmers ir  the aryland/ rainfed areas, have been assisted. What
supplementury arrangements are catled for in the case of rainfed/dryland
areas in order tc ensure flow of credit are being examined in the light
of exgerience gained so far. '

49, A point has been raised that on account of their past overdues in
respect of which they did not get any relief although the defaults were
tor geruine reascns, many farmers in dryland areas are not eligible for
fresn Lcans for adopting new technologies. If there is adequate evidence
¢ show that the earlier defaults were for genuine reasons and there was
irstitutional failure to provide relief, perhaps, a rehabilitation scheme
could te tcrmuletea by the concerned state government (as in Gujarat),
under which the cvercdues are spread out for repayment over a period and
the tarmers are mace eligible fcr fresh Lloans for cultivation. State
goverrment may have to make out & case fcr this purpose so that it can be
examinec.
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50. Overdues

Once the watershed development projects are formulated, the dimension of
different types of credit and the character of such needs would be known.
This would be the basis for considering the need for a fresh approach.
In so far as the mzssive program of minor irrigation development through
small/marginal farmers is concerned, the credit dimensions are broadly
known ana banks have been duly advised about the liberalized procedure
for obtaining refinance.

51. However, the major bottleneck coming in the way of extending credit
support for dryland/watershed/minor irrigation etc. 1is the problem of
cverdues. In the 4 states represented here, the overdues have been quite
high 1in recent years (see Annxure II) both in respect of short-term as
well as long-term ccoperative credit structures. The eligibility of the
institutions, as a result, for refinance assistance from NABARD and for
making fresh loans has been considerably reduced. Recovery position of
commercial banks i1s no better.

S2. In terms of the covenant entered into by the GOI and NABARD with the
world Bank, certain eligibility criteria have been introduced and are now
in force. In terms cf these, branches of C(Bs/RRBs with recovery
performance of 65 per cent and above (including state government's share
capital contribution of upto 10 per cent of demand in the case of LDBs)
can undertake unrestricted lending in their jurisdiction. However, those
banks with recovery performance belcw this level of lending are required
tc¢ regulate their Loaning either with reference to the average lending
Level reached by them in the preceding 5 years or upto the amount of
average recoveries in the preceding 2 years, whichever is higher. These
criteria are applicable only to borrowings from the NABARD and there is
no restriction to their makirg advances out of their own resources.
Whatever eligibility is availapble, banks are expected to wuse it faor
financing weaker sections, IRDP, dryland farming etc.

53. While, broaaly speaking, the immediate credit demand in the watershed
areas for dryland farming/watershed development is not Llikely tu be of
such an order as to create credit bottlenecks, still the barr:!
eligibility will have to be stepped up in orcer that they can satisfy the
emerging credit demand. On the cther hand, in the case of the massive
procgram of supporting minor irrigation inrvestments through small/margina.
farmers for which a subsidy of Rs.3.5 lakh is available for each block,
there is an urgent need, on the part of the banks, to improve their
recovery performance so that this prograr of national importance gets
ageauate support.

S4, Trnere is, therefore, necc fcr ensuring prompt repayment of t(oans by
tarmers wnere the capacity exists, in order to promote lLarge~ flow of
(recit assistance fcr drylanc agricutture. Towards this end, on the one
hanc, tnere is need for grompt ection by the institutiors, supocrted by
tne state authorities, 1in recovery of dues from wilful de‘aulters.
Otrten, state interference ir. tne recovery of banks loans. While pirt of
the overcues may be cue to irstituticnac tailures to respona to the needs
o+ farmerc in genuire cifficulties, still & substantial part wo.ld ve on
account of wiltul Jefaults.
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55. There is need for determined action by the states to bring down such
defaults. While attempt should be made to provide relief to farmers in
genuine ditficulties, there should also be an organized effort to arouse
sociel consciousness in favour of prompt repayment, so as to obviate the
need for coercive action, both for prompting institutional viability and
community's prosperity.

This is what NABARD i$ trying to do through the Vikas Volunteer
vahini, launched by it in November last year. The object is to spread
the principles of development through credit among farmers with the help
of cmall/marginal farmers who have themselves benefited from proper use
of credit. This method of conveying the message to farmers has already
been tried out in two districts of Tamil Nadu with some success. In the
rmicro-watersned areas where training of farmers in the new technologies
will be taken wup, the program of training may also cover education of
farmers in the sounld use of credit through adoption of the five
principles of development through credit.

S6. Conclusion

In the Light of the foregoing, the workshop may deliberate and didentify
the actions to we taken by (a) state governments, (b) financing banks,
(c) AFC, (d) NCDC, (e) ICAR/ICRISAT, (f) NABARD, and (g) Government of
Irgiz in rescect of the follcwing:

fariors.

1. Measures for improving dryland technolegy adcption by

2. Measures tor quick preparation of micro-waterchod aevelzii. il
projects and on that basis frrmulation ¢1 2arszbie schemes/
programs for various components/farm femilies.

3. Measures to improve viability ot the tecrinicyies/schc.ec/
programs fcrmulated within the micro-witcrched.

L. Measures to improve flow of institutionzl creci: -"oistince sor
wrytand ferning and watershed cevelcorent.
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National Workshop_on_Dryland_Farming

Recommendation_on_Credit_and_Cooperative

Support_to_Dryland_Farming

A National Level Standing Committee should be set up to review the
program of credit, input distribution, marketing, processing and storage
of agricultural proauce for making them more effective and suggesting
measures to simplify the procedures, whereever necessary. The Committee
should consist of Senjor Officers of the Union Department of Agriculture
and Ccoperation, Ministry of Rural Development, Ministry of Finance,
NABARD, RBI, N.C.D.C. and NAFED and also about four representatives of
the State Governments.

(Action: Aadl. Secretary (K), Ministry of Agriculture)

. Tne existing pilot crop insurance scheme should be modified to ensure
nat institutional credit 1in the 42 model watersheds selected for
.ntegrated development, is covered by an effective insurance scheme. In
dry farming areas, there may be need for re-sowing of the same crop or
any other crops for which seed and other facilities are to be .made
available uncer the insurance scheme itself.

(Action: Addl. Secretary (K), Ministry of Agriculture)

3. The subsicdyv to be given under the new program of Assistance to Smatl
and Marginal Farmers should be effectively tied up with institutionst
credit in dryland areas.

(Action: State Goverrments,

4. Where land/water management works are to be undertaken by a public
sector organization for the benefit of individual farmers, institutional
credit should be given to these organizations. For this purpose, tne
financing institutions may give loans to the individual beneficiaries wno
will get the work done through the public sector organizations.
Alternatively, the financing institutions may directly finance the public
sector organization on the guarantee of the State Governments anc it will
be the responsibility of these organizations not only to execute the work
and ensure its maintenance but also to repay the loans.

(Action: NABARD)

5. Secretury, Agriculture and Cooperation, Ministry of Agriculture
announceo *hat with a view to expediting the sanction of the dryland
farming schemes by NABARD, the Technical C(ommittee set up in the
Agriculture Miristry ftor examination and clearance of the schemes
referred bv WABARKL, should re wcund up with immediate effect. Insteac,
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NABARD itself may hereafter evaluate and sanction various dryland farming
schemes.

(Action: NABARD)

6. In each watershed areas, the Central Cooperative Bank of the district
shoulc earmark an officer to coordinate the activities of the
cooperatives in the selected watershed. The Government of India may
consiocer whether the assistance made available under the Cadre Fund,
could be extended to cover the cost of this officer in the selected
watersheds.

(Action: State Govts./Addl. Secretary (K), Ministry of Agriculture)
7. For each watershed area, a suitable cropping pattern should be worked
out ana the scale ot finance determined periorically for different crops.
The Central Cooperative Banks covering these areas, should be given

priority under the Central Sector scheme for assistance towards
non-overdue cover.

(Action: State Govts./Addl. Secretary (K), Ministry of Agriculture)
8. A: Lleast one institutional retain outlet for distribution of
fertilizers and seeds should be available within each watershed area or
within a distance of 5 kms.

(Action: State Governments)

9. The primary cooperative marketing societies covering the watershed
areas, should be strengthened with assistance from N.C.D.C. for

distribution of inputs and marketing of agricultural produce.

(Action: State Governments and N.C.b.C.)

10. N.C.D.C. 1in consultation with the State Governments and State
MARKFEDs, should prepare a plan for organizing processing units in the
selected watershecs, whereever necessary.

(Action: N.C.D.CL)

11. Cooperative godowns in the selected watersneds should be utilized for
grant of pledge Loans, particularly to the small and marginal farmers.

(Action: State Governments)
12. The integrated system of production, processing and marketing of
ojlsecus, wourkea out by the NCDC and NDDB, needs to be extended to
various dryland ferrming areas.

(Action: Addl. Secretary (K), Min. of Agriculture/N.C.D.C.)

‘3, Tre State Goverrments should utilize the assistance available wunder
“he NCDC's scneme for integrated development of pulses around Dal mills.

(Action: State Governments)
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14. As in the case of the erstwhile SFDA/MFAL schemes, a scheme may be
evolved to provide assistance for Bad Debt Fund of the primary societies
and the central cooperative banks in the dryland farming areas where
uncertainty of crop production 1is quite prominent, affecting the
repayment capacity of individual farmers. This needs to be provided in
areas not covered bty the crop insurance scheme.

(Action: AddlL. Secretary (K), Ministry of Agriculture)

15. NABARD should organize a Workshop on financing of dryland farming
program on regional basis in collaboration with ICRISAT, ICAR etc.

(Action: NABARD)



Credit_reguirements_of_farmers_refinance_facilities

available from NABARD

The country has now adopted a multi-agency approach to agricultural
lending comprising cooperatives, commerical banks and regional rural
banks (RRBSs). In the cooperative credit structure there are two
separate wings for dispensing credit; short-term and medium-term, on the
one hand, and long-term credit on the other. Short-term and medium-term
structure is of three tier one with state cooperative banks (SCBs) at the
apex level, the central cooperative banks (CCBs) at the intermediary or
district. level and primary agricultural credit societies (PACs) at the
base level. The long-term cooperative credit structure 1is, however, a
two tier one, comprising the state or central land development bank
(SLDB) at the state level and primary land development banks (PLDBs) or
branches of SLDB functioning at sub-division or taluka level. The
commercal banks mostly provide loans direct to agriculturists. However,
where the cooperative credit structure is weak these banks also provide
Loans through primary agricultural credit societies. The RRBs provide
direct credit assistance to small and marginal farmers and rural
artisans. Only in few cases do they route the Loans through primary
agricultural credit societies. Unlike the cooperative credit structure,
both the commercial banks and RRBs provide all types of credit-short,
medium and long-term.

Short-term loans for agricultual operations (crop loans) are granted <c
the cultivators to take care of the current outlay on raising crops and
to assist them to switch over from the subsistence Level of farming o
commercial farming by adopting improvec rdrm  TecnnoLogx . ine
cultivators' requirements for crop Loans are twu fold, those for .eet . n.
miscel Llaneous cash outlays during the production pericd and agaitional
cash expenditure necessitated by adoption of improved cultural pructices
and those which can be disbursed in kind such as improved seeds, chemical
fertilizers, pesticides etc. As it is not possitle to make an item-wise
calculation of cash outlay likely to re ‘ncurred by the cultivators, tne
cash component is regarded, mainly as, 'a ways and means' accommocation
to the cultivator intended to augument his resources for the purposes of
cultivation. Crop-wise per hectare scales of finance fcr these two
components are {ixed by the financing banks in consultation with expert

groups.

With a view to supporting the Llendiry operations of the short-term
cooperative credit structure and of RRBs, the National Bank for
Agriculture and Rural Development (NALAFL) provides short-term credit
Limits to the state cooperative banks and to the KRBs at a concessional
rate of interest of 3 per cent below the Bank Rate, on the basis of
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certain norms prescribed by it. The accommodation sanctioned by NABARD
is in the noture of cash credit accommodation. This means that the
drawals and repayments under the sanctioned credit Limits can be made as
many times as required, provided the outstandings do not at any time
exceed the sanctioned credit Limit.

Credit Limits are sanctioned by NABARD to the state cooperative
banks on behalf of its- affiliated central cooperative banks. The
eligibilityo for credit Llimits from NABARD is based upon certain
criteria. These are (i) level of overdues and (i1) eligibility on the
basis of owned funds of CCBs. Limits are generally applied for and
sanctioned before the close of the cooperative year ending 30 June in
order to maintain continuity of operations from the next year commencing
from 1 July. CCBs whose overdues as on 30 June of the year preceding the
year when the application is submitted are 60 per cent or more of the
total demand for the year are not eligible for a credit Limit from
NABARD. - However, if the overdues as on 30 June are brought down,
following the submission of application, sanction of credit limits to
such banks are considered even in the fcllowing cooperative year. The
maximum eligibility of a CCB is worked out with reference to its audit
classification and owned tunds.

The refinance facilities provided by NABARD to state cooperative
banks for financing seasonal agricultural operations are subject to
certain financial disciplines. These are (i) non-overdue cover;  (ii)
seasonality discipline relating to minimum level of recovery performance;
(iii) sanction of separate limits for kharif and rabi seasons; (iv)
minimum Level of performance in regard to advances to small farmers;. and
(v) banks not maintaining unduly high call and short-term deposits with
commercial banks while borrowings from NABARD are outstanding.

The seasonality discipline currently 1in force envisages that in
order to be eligible for drawals from the credit Limit sanctioned from 1
April (i.e. after the marketing season for Kharif crops is over) a (B
should have recovered and remitted to the apex bank at Least 40 per cent
of current demand under short-term agricultural Loans or 30 per cent of
the total demand (whichever is less). Similarly, a recovery performance
of 40 per cent of total demand should be achieved for eligibility to
operate on the Llimit sanctioned for the next cooperative year (1 July
onwards). Earlier, banks which did not achieve the above recovery
performance were prohibited from drawing on the credit Llimits.
Relaxation has now been granted and the banks are allowed to operate on
the credit Llimits from the date from which the discipline is compiled
with.

Short-term credit Llimits for financing seasonal agricultural
operations are sanctioned separately for the two distinct agricultural
seasons viz. kharif and rabi, in order to ensure that large funds to
meet both the kharif and rabi requirements are not placed at the disposal
of the banks from the beginning of the year. In some states such as
Punjab and Haryana where rabi financing is more predominent than kharif
‘inancing and in states where there is multiple cropping throughout the

.r only one Limit is sanctioned which is available throughout the year.
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With a view to ensuring that at least a certain proportion of the
short-term credit Llimits sanctioned by NABARD for seasonal agricultural
operations -are -utilized by the CCBs for financing the weaker sections
viz. small and marginal farmers, while sanctioning credit Limits, a
condition is stipulated that a certain specified portion of the Llimit
(which varies from 70 to S0 per cent of the total advances issued, but in
majority of cases has been fixed at 20 per cent of the Limit) should be
utilized for disbursing advances to small/marginal farmers.

NABARD provides refinance support upto 50 per cent of the eligible
Lloans granted by RRBs for short-term agricultural purposes.

The lending rates prescribed to be charged to the beneficiaries are
as under

A. Small farmers Not exceeding 11.5 per cent
(loans upto Rs.5000

B. Others Not exceeding 14 per cent

NABARD provides refinance facility for marketing of crops to the
cooperatives with the twin objective of (i) assuring a reasonable price
to the grower for his produce by enabling him to hold on his produce for
a better price and (i1) ensuring the linking of the recovery of the
production credit with marketing. The expression ‘'marketing of crops'
includes activities which are necessary in the process of marketing the
agricultural produce and inciude the collecting, poolirg, grading,
storage, and processing prior to marketing for the purpose of selling it
at reasonable prices. The scope of this accommodaticn ccvers (a)
advances against pledge of agricultural produce belcnging Lo members;
and (b) outright purchase of agricultural produce of members, Credit
limits from NABARD are available only in cases where cultivators availing
of produce pledge loans from cooperative marketing societies, antrust the
marketing of crops to the societies and the socie*ies thewse' ves alree
Lto recover the prcduction and other dues of the agriculturcl credit
societies out of the marketing advances or the sale proccecs therecft.,

Credit Limits can also be utilized by banks to enabie 2tfiliated
societies to make advances against outright purchaces wade vy tre latter
from their members with the usual safeguard: as regards margin, ~nsurance
etc. provided the production dues cre alco reccrerec ocul 0% the sale
proceeds and remitted to the primary agriculturul creart sccietiec. This
marketing finance is also available to tre sccisties whici conbire
marketing activity with processing activity to iacilitate iarkating
operations on better terms subject of certain cunditions.

Procurement, _stocking_ard_distribution_of

MR- S-4 B0 JULS AAY JER- D0 SARLLEI- PR Ep- P LT TR E PR T

chemical fertilizers

Refinance is being provided by NAB2RD for purctasing, stocliingc and
distribution ot cherical  fertilizers 1 n respect of such of the
cooperative marketing tederations/societies which, cue to certair special
circumstances, are unaiie to secure necesccry credit from the coouperative
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banks from their own resources or from commercial banks dincluding
nationalized banks. The sanction and the quantum of credit limit depend,
among other th)ngs, on the credit requirements of the wunit, the units
ability to maintain margins, its operational efficiency etc. The
accommodation is charged interest at 1 per cent above the Bank Rate.

- on = -

Refinance facilities from NABARD are sanctioned for purposes such as (i)
purchase of milk from affiliated societies; (ii)  chilling,
pasteurisation and bottling of mulk including conversion of whole milk
into standardized, toned and skimmed milk; (iii) processing of milk into
milk powder and butter; and (iv) transportation and incidental charges
such as octroi etc. incurred in collection and despatch of milk. State
cooperative banks availing of refinance from NABARD for dairy
cooperatives should ordinarily route it through the central cooperative
banks. However, in exceptional cases where the CCBs are not 1in a
position to channalise the funds, the state cooperative banks may
directly fipance district cooperative dairies and state/district
federations of milk supply societies, The accommodation is being charged
interest at Bank Rate.

While NABARD provides refinance facilities by way of medium-term or
long-term loans to all eligible dinstitutions which include state

cooperative banks for financing project type investments, medium-term
Limits from the National Rural Credit (Long-term Operations) Fund are
being provided to the state cooperative banks on behalf of the district
central cooperative banks tu enable them to provide finance for term

investments in agriculture. Increasing emphasis 1is however, laid on
schematic financing for agricultural investment purposes by submitting
specitic schemes for NABARD's approval. The various purposes which are
deemea as approved under the relevant section of NABARD Act for obtaining
medium-term Limits are given below:

1. Sinking of surface we'ls and tubewells.

2. Surtace we..s/tube wei.s with pumping sets.

3. Pumping sets.

4. Repairs to/deeperirng/boring of wells.

¢, Reclamaticn of land/land improvement.

€. Bunding c¢f land.

7. Preparation of lLand for orchards and plantation crops.

8. Farm machinery such as tractors, power tillers, harvesters etc.
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9. Agricultural implements, e.g. iron ploughs, trailers, carts
etc.

10. Transpﬁrt equipments.

11. "Milch cattle.

12. Poultry farming.

13. Pig breeding.

14. Sheep as well as goat rearing.
15. Purchase of storage bins.
16. Purchase of rubber rollers.
17. ‘Pump houses (upto Rs.1000).
18. Bullocks/bullock carts.

19. Camel/camel carts.

20. Dunlop carts.

21. Pisciculture.

22. Gobar gas plants.

The rate of interest charged on the medium~term credit Llimits
sanctioned by NABARD to the state cooperative banks is 3 per cent below
the Bank Rate. The rates to be charged to the ultimate borrowers have
also been prescribed by NABARD, as under:

A. Minor irrigation and lLand 10.25 per cent

development purposes (all
types of borrowers)

B. Other purposes

i) Small farmers 10.25 per cent
(loans upto Rs.50000

ii) Others 12.50 per cent

Medium-term_(conversion)_loans

Medium-term conversion facilities are allowed whenever conversion of
short=-term agricultural loans into medium-term loans becomes necessary on
account of widespread drought in the area as a result of natural
calamity. Medium-term conversion Lloans are available for converting
short-term dues of agriculturists/societies from such areas only where
the crop yield is declared by the State Government concerned at not
exceeding 50 per cent of the normal crop yield i.e. where the annewari
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is declared at 6 annas or less. The rate of interest charged on the
medium-term conversion Loans is 3 per cent below the Bank Rate.

Rephasement_and_rescheduling_of medium-term_
conversion_Loans/instalments

NABARD provides facilities of rephasement and rescheduling of medium—-term
conversion Lloans in case of recurrence of natural calamities. If during
the pendancy of a medium—term conversion Loan, natural calamity re-occurs
and crops are affected to such an extent as to justify stabilization
arrangements again, the period of the first conversion Loan is extended
by NABARD from 3 to S years. The instalment falling due for repayment in
the year in which the calamity re-occurs is deferred and the balance
amount of the outstanding conversion Lloan is suitably rephased to
correspond to the extended period of rephasement i.e. S vyears. The
maximum period upto which conversion can be granted is 7 years.

Apart from providing short-term and medium-term refinance facilities to
cooperative banks and short-term facilities to RRBs, NABARD supports
through commercial banks, RRBs and cooperative banks long-term investment
in agriculture and allied activities such as minor irrigation, land
development, soil conservation, dairy, sheep, poultry, piggery, farm
mechanisation, plantation/horticulture, forestry, fisheries storage and
market yards, bio gas and other alternative sources of energy,

sericulture, apiculture, animals and animal driven casrts,
agro-processing, agro-servicing centres, pumpsets and pumpset
energisation etc. in the farm sector. Considerable efforts in

identification of the activities for meeting new investment demands in
agriculture are being made from year to year. Apart from the guidelines
which have been circulated to all banks in respect of various types of
investments mentioned above, guidelines/pilot projects have been prepared
in respect of several innovative schemes relating to dryland farming,
production of charcoal by using portable metal kilns, development of farm
forestry, cattle breeding for production and rearing of high quality
cross-bred cows, salvage of dry pregnant buffaloes from cities,
cultivation of high yielding fodder crops, salvage of male and female
buffalo lLcalves from cities and metropolitan centres and rearing them for
mulk production and draft purposes respectively etc.

A beginning has been made by NABARD in' regard to promotion of
dryland agriculture through formulation and sanction of pilot projects.
pilot projects were prepared in consultation with the ALlL India
Coordinated Research Project for Dryland Agriculture (AICRPDA) of ICAR or
with ICRISAT. While a few pilot projects have been sanctioned some
others are under consideration of the regional offices. In the scheme
sanctioned by NABARD for dryland agriculture in Medak provision has been
made for capitalising the production cost of the first year along with
the investment cost so as to provide sufficient incentive to farmers to
take up development 1in a planned manner. The cost of development of
dryland agriculture has been estimated at around Rs.2000 per hectare in
the scheme sanctioned in Doddaballapur taluk of Bangalore district as
under:
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A. Capital cost Rs. per ha
Surveying 50
Land smoothening 9
Bed and furrow system 92
Private field drains 8
Rodent controtl 7
Main drain 88

254
B. Ipitiation_operation cost
(i) Material inputs

(a) Seeds 20 Kgs. 50

(b) Fertilizers 2 1/2 bags each
ot Urea and DAF 650
(¢) Pesticides 25
(i1) Bullocks hire 180
Hire of tropicultor 260

(111) Humar Labour

(a) Cultivation 40C
{(b) Harvesting expenses e*c. 250
181¢
A+ E = 2066
Less margin of beneficiary/subsidy 69
Tota! requirement 2000

The rates of interest on refinance and the ultimate Llending rate are
fixed by NABARD from time to time. The rates at present are as follows:

Purpose Rate of 1nterest Rate of interest
to financing to ultimate
banks p.a. borrowers p.ae.

Minor irrigation and 6.5% 10.00%

Land development

(a) Small farmers 6.5% 10.00%
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(b) Others 8.0% 12.50%X
Quantum_of_refinance
75 per mm:ﬂ to 95 per cent of bank loans.

Security

The financing banks may obtain such security as is prescribed by them in

conformity with the guidelines issued by Reserve Bank of India/NABARD
from time to time.

Assistance_to_small_farmers

To ensure flow of medium~term and long-term credit to small farmers,
NABARD has evolved land holding norms for defining such farmers based on
income criteria and banks are required to ensure that at least 60 per
cent of the total lendings under schemes refinanced by NABARD are
advanced to such borrowers. While interest rate on short-term loans to
small farmers (for loans upto Rs.5000/-) cannot exceed 11.5 per cent per
annum, loans for medium-term and Long-term purposes disbursed to small
farmers are fixed at 10.25 per cent and 10 per cent respectively.
Further, the banks have been permitted to ensure production finance to
defaulter small/marginal farmers (those cultivating upto 1 hectare of
irrigated and 2 hectares of dryland) by condoning such defaults provided
these are upto 10 per cent of their eligibility under short-term
production Loans and which occurred on account of circumstances beyond
their control. With a view to helping the small farmers, the ratio of
share Linking to borrowings has been relaxed from 10 per cent to 5 per
cent. In the case of Lloans for investment purposes, small farmer
borrowers are allowed to contribute to the share capital at 5 per cent of
their borrowings in & instalments i.e. 2 per cent in the first year and
1 per cent in the subsequent 3 years. Further, the share capital so
contributed 1is reckoned towards down payment requirements. With a view
to facilitating borrowings by small farmers under NABARD refinanced
schemes three concessions in lending terms are allowed to them. Firstly,
a Lower margin of 5 per cent towards the investment cost, which could be
contributed in cash or in the form of Llabour has been stipulated.
Secondly, small farmers are ailowed longer loan maturities (upto 15
years). Thirdly, the rate of interest charged on loans to small farmers
is Lower than that applicable to other farmers.

Data relating to the cooperative credit structure in the four states
of Andhra Pradesh, Karnataka, Madhya Pradesh, and Maharashtra, details of
the short-term and medium-term credit Llimits sanctioned to state

cooperative banks, short-term Limits to RRBs and refinance for schematic
Llending made by NABARD as also the schemes for dryland farming sanctioned

and/or under consideration of NABARD are given 1in the statements
appended.
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Appendix - 1

Primary agricultural credit sxieties - 1981-82

(Mmount in lakhs of rupees)

Total of which Total Oof which Loans issuved Ldoans ovt-  Loans Percenta
ny, of viable membership Borrowing Scheduled during the standing &t  overdue Of dverd
sxieties members Castes/Tribes year the end >f t2 3eman
(--- 4n thwsands = - =) the year
7330 6531 5402 1554 694 10611 16902 7188 47,0
4871 4an 3685 690 652 10890 16853 8697 50,9
§575 4029 3819 1258 1402 1337 19124 9154 43.6
18406 ' 4920 5520 1450 1128 26200 41000 17000 45.7
Appendix - 11
Central Cd-dperative Banks - 198182 (Amt. in lakhs of rupes
State N2, of N3, Of Membership Loans Loans Loans Percent
banks offices sxieties issved  recovered Jverdue of wersg:s
t> demand
Andhra Pradesh 27 392 15445 20333 13681 8002 38.6
Karnataka 19 545 13216 20168 11718 7397 46,5
Madhya Pradesh 44 741 991t 22180 17580 7981 K
Maharashtra 26 1845 37911 101069 59959 1R '




Appendix - 111

state Land Devel

nt_Banks -

1-82

(Amt. in lakhs >f rupees)

State
branches/  primary advanced outstand- O>verdue  dues t)> =
sub-dffices LDBs ing demand unrestricted restricted
eligibility  eligibilit:
andhca Pradesh 22 219 4811 28411 3237 36,9 70 148
Karnataka 19 177 1930 12114 1700 41,9 51 126
Madhya Pradesh 7 45 1796 11025 1970 50.3 4 41
naharashtra 316 - 4125 24500 3670 46,5 16 229
Appendix - 1V
Financial assistance provided by NABARD for agricultural productisn and investment
purpdses during the last 3 years €3 ¢ d-operatives/commercial banks
® in la)
Stata Limits sanctioned during the year Utilisation against limits sanctiox

A, Short-term credit

Andhra Pradesh
Kamataka
Madhya Pradesn
Maharashtra

B. Medium-term credit

Andhra Pradesh
Karnataka
Madhya Pradesh

Maharashtra

1951-82  1982-83 198384 198162 1942-33 933 -5+
97 128 12 63 103 81
3660 5175 5735 112 4860 “1c
9210 11240 1670 7536 8759 NA
4250 9820 12445 NA 6766 7087
3 4 4 2 2 NA
166 144 189 20 14 NA
2 2 2 ) 2 1
1550¢ 50 24600 8423 5547 A




Appendix - IV Contd.
€, Refinance availed of under schematic lepding

(Rs, in lekhs)

“.
L A L T Rl R L P P P P R P TLPE P L P L L P e R T e R L R N e e e b o e el o e v e T E T LT LT

a Pradesh Karnataks Madhya h 4t Maharashtra
Purpose 'ﬂ'?‘ﬂ!‘i"— 1982 1580- 1981~ 1982- - ei- h‘iﬁ To61- 1982-
82 _ _ 83 81 82 83 8l 82 83 81 82

LR Y XL YL ILPE I P AR PR S A R LR T PR L P P LI PP ST R PE P PO Rt P I e Y C Fr

Minor Irrigation 3828 1702 2830 497 724 782 31“A 2430 2128 3558 3202 211
REC RER] 391 621 75 155 521 - 2 639 Px g 4] 481
Land Development % 82 26 T
Canmand Area Development 7? 117 223 S0 148 26 108 506 120 121
Farm Meadsation 827 1256 1395 K1} 571 811 24 M 843 299 698 321
Plantation and 185 243 143 2%8 579 640 - - 8 83 56 4%
Horticulture

Poultry Parming 492 284 165 40 99 35 9 11 12 119 17 38
Sheep Breeding 394 ) 2 290 P2 56 96 - - - 4 2 5
Pisheries 129 93 121 178 110 114 - - 1 57 16 15
Dairy Development 267 158 142 48 88 122 1 3 12 117 158 189
Porestry 35 34 4 11 - 29 ™ "3 90 - - a5
Gobar Gas Plants - 1 28 18 3 26 - - - 17 H 25
Others 162 151 226 43 177 130 18 9 1
NSP - - 17

IRDP 343 1869 1574 137 451 1060 - 3 194 38 431 101

Interim Finanoce - 50 - - kL] - - 1
MP)EB - 916 248

Bullocks - 11 4

Godowns Warehousify/ ) 103 - 48 119 143 96 26 69
Mark!%uﬂs )

ICOP (Inteyrated cotton' 28 37 277

Development Programne)

Piggery - 4 -

Total 7113 6704 7811 1776 35S 4427 3754 4150 8430 5171 5409 4761




state

wdhre
pradesh

yarnataka

vadhya
pradesh

vaharashtra

State

(1)

Appendix - V

Regional .Ryral _Banks

03 in laxhs)
N2, of banks Short-term limits sanctioned Maximum Sutstandings in the limit
N
198187 1-5:-85 1983-84 81-8 1981-82 1492-83 1983-84
10 12 12 2965 3182 2245 2464 2562 N. A,
(5) (7) (7)
6 8 8 2015 2672 2995 1854 2104 2108
(5) (%) ) '
by 17 1e 874 1266 1090 793 1103 1129
(11) (12) (e)
1 3 3 450 450 Nil 376 6 376
(1) (1) (=)
Figures in brackets indicate number >f banks that availed
>f NABARD refinance.
N.A. = N2t available.
-0~
Appendix - VI
Schemes f>r dry land farming approved/under consideratson (s in laknhs)

Taiuvk/
District
(e)

anihra Pradesh Medak

¥arnataka

tadhya Pradesh

inarashtra

Karimnajar and
Khammam

Rangareddy
Adilabad
Nizamabad
warrangal

Doddaballapur taluk
Bangalore District

Jbladarasi Village
Bellary District,

Rewa District
Indore District

Ax>la Distfict

ates covered Financial Refinance
\in hecutres! Assistance
(3) (4) (5)
85 1.70 1,61
(£>r 1st year's
programme)
Detailr t> be finalised
~do-
-do=
-dd-
4=
513 Financial dutlay at the rate of
& 2,000 per hectare,
100 Financial dutlay on land deve-
l1opment % 820 per ha, Pr>duction
cast ranges from R 69C to k. 1125
depending dn the crop,
633 Financial dtlay at the rate of
F; 2525 per hectare,
378  Financial dutls, at the rate >f

ke 1900 per hectarte,
rroyramne yet to ve finalirad

Financing Bank
(6)

State Bank >f India

State Bank >f Hyderao

~do-
Andhra Bank
Syndicate Bank

Central Bank of India
and Canara Bank

Canara Bank.

Syndicate Bank

Not finalised

nxt finailsed



DRYLAND FARNMING IN MAHARASHTRA STATE®

It has been estimated by the National Commission on Agriculture that the
gross cultivated area in Maharashtra State would be about 238 Lakh
hectares by the turn of 20th century. It is also estimated that the
total irrigated area would not exceed 30% of the total cultivated area
even after developing full irrigation potential from all the sources.
This fact is also brought out by the State Irrigation Commission in its
report, It is therefore, obvious that state will have to primarily
depend on dryland agriculture in order to meet the full requirement of
food of the State. Intensive efforts will, therefore, need to be made
towards optimal Lland and water use, both from the stand point of
increasing agricultural production and dimproving the economy of the
dryland farmers.

-Land and water are two very important natural resources not only for
agriculture but for the existence of Llife. Unlike water which is a
renewable resource, land is not renewable and therefore Loss of soil when
it occurs through misuse and neglect, amounts to a permanent Loss of the
most important means of production. Since 88.5%X area of Maharashtra
depends on natural precipitation, it 1is very essential that the two
resources viz. soil and water are properly conserved for achieving
sustained and optimal agricultural production.

In dryland farming it 1is 4imperative that every drop of water
received from natural precipitation goes into the soil and is properly
conserved with minimum runoff. Improved rainfed farming would,
therefore, consist of conserving and optimising the use of water resource
in such a manner that rain water stays in the soil profile for a Llonger
duration and is slowly released through the drainage lLine in that area.
This would also result in the streams in the area flowing for a Llonger
duration and becoming perennial or semi-perennial. Water from such
streams can then be used for irrigating crops whenever the soil profile
gets emptied. Thus recycling of water would continue bringing in its
wake a high productivity level. Since this is the principal means of
improving rainfed farming, an integrated development and management of
watersheds naturally becomes the prime solution to the problem.

Strategy for Dryland Farming

The strategy so far followed under Agriculture Development especially for
food grain production was a single pronged activity of converting area
under traditional crop varieties into hybrid and high yielding varieties.
This conversion alone led to a quantum jump in agrculture production and
has reflected an impressive growth in the foodgrain production. A stage
has now reached when increase by the methods earlier adopted will prove
more or less marginal as most of the potential areas have been brought
under Hybrid and High yielding varieties.

- o o = = " - - > - - - - - " = - o - = - - - - " - - - -

* Note circulated by the Directorate of Agriculture, Maharashtra,
at the NABARD/ICAR/ICRISAT Workshop on Watershed-based Dryland Ffarming
in Black and Red Soils of Peninsular India.
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The strategy for dryland farming now adopted broadly comprises of:

1. Provision of basic Land development infrastructure for dryland
farming on a watershed basis so as to enhance a capacity of soil
profile to retain moisture (This may be called the hardware
component) and

2. adoption by farmers themselves, with Llogistic and extension
support from Government of appropriate cropping systems and
agronomical practices based on soil type, use of seed of
improved variety and use of improved implements, optimum use of
fertilizers, plant protection, etc. in order to minimse the
risk inherent in dryland farming (software items).

The three organizational streams of Agriculture Department viz.
land and water management, T & V extension and Inputs Supply Wing provide
the {inkage between hardware and software components of technology.

Hardware Components

The practice so far followed in case of land development in dryland area
comprised of programmes L(ike contour bunding, graded bunding, nala
bunding, land development-cum-horiticulture, bench-terracing and
reclamation of Lland drainage, etc. Annually an amount of Rs.20 crores
were spent on these works. The various works done so far against
potential till March 1983 were below:

Work
SL. Name of Poten-  done Target
No. activity Unit tial till Balance for
March '83 1983-84
1. Contour/Graded Lakh 125.71 87.23 38.48 2.17
bunding ha.
2. Terracing " 8.67 1.85 6.82 0.11
3. Nala bunding Nos. 44941 36209 8732 357¢
4. Land Develop-
ment-cum- Lakh S5.34 0.95 4.329 0.03
Horticulture ha.
S. Reclamation
of illdrained " 0.68 0.18 0.50 0.02

soil

These activities have definitely helped the soil and moisture
conservation in the dry farming 2zone of Maharashtra and also helped
increase in crop production to certain extent. These land development or
soil conservation programmes in Maharashtra were carried out individually
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in a scattered manner unrelated to each other, till last year. It was
more a  tool for providing employment for rural unemployed and
underemployed and to people affected by scarcity rather than a meaningful
programme for development of land for raising its productivity.

During the scarcity of 1982-83 in addition to above activities
special programmes Like (a) shaping and grading of drylands (b) on-farm
dryland development (pasture development and afforestation) and (c)
broadbeds and furrows programmes were introduced as a lLong term measure
for mitigation of drought in future.

a. Land_Shaping_and_Grading

The programme of land shaping and grading of drylands 1is taken as an
interbund treatment where contour/graded bunding work has been carried
out.  The technology includes reducing the main slopes to 0.8 to 1.0X% and
Lateral slopes to 0.2 to 0.4%. This helps the conservation of moisture
in situ and enables the soil profile to retain the same.

b. On_Farm_Dry_Land Development (pasture development and afforestation):

This OFDLD programme comprises of pasture-cum-tree cropping on shallow
soils where arable <crops cannot be grown. Leguminous grasses Like
stylo-Hamata and Stylo-Scabra with suitable tree crops are planted under
this programme. This 1is mainly a treatment to lands in capability
classes to V to VII.

c. Broadbeds and_Furrows

This programme consists of Laying the whole Land alternately into beds of
150 c¢m to width and furrows of 15 cm width. The beds and furrows are
Llaid out at a grade of 0.2% to 0.4% depending on the soil type. The
technology evolved by ICRISAT Hyderabad is found particularly useful in
deep black soits in assured rainfall zone in Maharashtra, where drainage
become a problem and very often interferes with tillage operations.

Operations at (a) (b) & (c) supra are carried out in identified
watersheds. Details are furnished 1in Statement-II attached. Soi L
conservation works were so far carried out ' independently due to which
full potential of the area could not be exploited. With the introduction
of above mentioned interbund treatments the State Government has now
decided to implement soil conservation measures on a comprehensive
watershed development basis (COWDEP) for dryland farming. Under this
programme the soil conservation works are now being carried out on a
watershed basis in an integrated manner to a saturation point which by an
increase in moisture conservation in soil is effected. This combined
with propogation of better agronomical practices through intensive
extension will go a Llong way towards stabilising yield under rainfed
farming of the state. The work is now in progress in several watersheds
in the State. Statement-I attached to this note indicates the number of
watersheds selected, districtwise, for the programme. Many of these

watersheds are now under implementation.
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Linkage with extension

Government ‘have also drawn up a scheme for comprehensive linkage of land
development work with professional extension. Extension staff would be
useful for assessing the farmers' response to Lland development works,
creating awareness amongst farmers and motivating them to go in for Land
development themselves and for ensuring optimum utilization of the
infrastructure created in their fields by backing them with necessary
extension support for adoption of improved agricultural practices.

Watershed development on these Lines is already underway. So far
more than a thousand watersheds have been delineated and their project
profiles prepared after working out details of the lLand treatments needed
to be implemented. Necessary arrangements for backing up the
infrastructure of Lland development so created, with the extension
support, have also been made by providing T & V Extension staff in the
villages where programme is planned. It has also been ensured that one
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 scheme is designed to take the farmers from the present Level of
technology in agricultural production to higher level of technology which
would substantially increase their farm incomes. However, the entire
success of the scheme will depend upon the involvement of small and
marginal farmers who constitute a large number of farming population.
While the farmers are being motivated to switch over to the use of
improved and hybrid seeds and also fertilizer use initially even in small
doses through the seeds and fertilizer minikit trials, the major
constraint for adoption of software components on Llarge scale would
mainly be availability of short term credit.

As we see today 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 farmers defaulters,
considering the high technological content of the programme.

The programme has created a Lot of interest amongst farmers and 1t

is expected to yield spectacular results over the next few years. More
and more watersheds will be covered under the programme every year.

*tpr*



STATEMENT 1 - LIST OF WATERSHEDS SELECTED FOR INTEGRATED DEVELOPMENT
FOR 1983/84 - 1986/87

No. of WATERSHEDS selected under

wa* DISTRICT COwEL W DR KRISHL
(Normal PANDHARI TOTAL
programme) WATERSHEDS

1. Nashik 6 62 15 13 96
2. Dhule 2 10 8 9 29
3. Jalgaon 4 -- 15 13 32
4. Satara 1 68 10 11 90
S. Sangli 2 4 8 8 22
6. Kolhapur 1 44 -~ 12 60
7. Nagpur 1° -- -~ 13 30
8. Bhandara 18 -- -- 13 31
9. Chandrapur 18 - -- 10 28
10. Gadchiroli 8 -- -- 8 16
11. Thane 4 11 -- 13 28
12. Raigad 2 28 -- 14 44
13. Ratnagiri 1 53 -- 9 63
14. Sindhudurg ! 103 - 7 111
15. Ahmednagar b - 23 13 43
16. Pune 6 12 14 13 45
17. Solapur 14 -- 30 11 55
18. Amravati 3 - - 13 16
19. Buldhana 5 -- 4 13 22
20. Yeotmal 6 - -- 14 20
21. Parbhani 21 -- 7 28
22. Wardha 2 -- 7 9
23. Aurangabad -- -- 14 8 a2
24, Osmanabad -- - 6 6 12
25. Beed -- - 6 7 13
26. Akola 14 -- 13 27
27. Jalna -- - - 5 5
28. Nanded -- -- -~ 8 8
29. Latur -- - -- 3 5
TOTAL: 166 395 153 236 1010




STATEMENT II - SHOWING WORK DONE UNDER SHAPING AND GRADING OF DRYLANDS,
PASTURE DEVELOPMENT AND AFFORESTATION ON PRIVATE LANDS
AND BROAD BEDS AND FURROWS IN IDENTIFIED WATERSHEDS DURING
1982 and 1983.

Shaping § Pasture develop Broad Beds
Sl1. District Grading of ment and affox.'es- and Furrows
No. drylands tations on private
(Ha) lands (Ha)

1.  Ahmednagar 2568 393 6
2.  Pune 2239 389 --
3.  Solapur 1601 1226 --
4. Nasik 6093 655 --
S. Dhule 1262 84 19
6. Jalgaon 566 143 11
7. Satara 417 181 6
8. Sangli 1213 99 6
9.  Aurangabad 520 69 25
10. Jalana 88 17 1
11.  Beed 918 67 -
12.  Parbhani - - 107
13. Latur 1 714 54 --
14. Osmanabad |

15. Nanded 79
16. Amravati 907 66 338
17. Akola 268 170 161
18.  Buldhana 243 102 229
19. Yeotmal - 58 53
20. Nagpur 207 13 --
21. Bhandara - 38 -
22.  Chandrapur

23.  Gadchiroli

24, Wardha - - 117

Total: 19824 3854 1158

*tpr*



NARARD-ICAR-ICRISAT WORKSIOP ON WATERSIHED BASED

DRYLAND FARMING IN BLACK AND RED SOTLS

OF PENINSULAR INDIA
3-4 October 1983

ICRISAT Center,

Patancheru

LIST OF PARTICIPANTS

GOVERNMENT OF INDIA

S P Mukherji

Secretary

Ministry of Agriculture
Department of Agriculture
Government of India
Krishi Bhavan

New Delhi 110 001

K Ardhanareeshwaran
Joint Secretary, Credit
Ministry of Agriculture
Government of India
Krishi Bhavan

New Delhi 110 001

A C Garg

Joint Commissioner
Dryland Farming

Ministry of Agriculture
Department of Agriculture
Government of India
Krishi Bhavan

New Delhi 110 001

P P Sharma

Somnath Som

Joint Secretary

Dryland Farming

Department of Agriculture &
Cooperation

Government of India

New Delhi

B D Srivastav

Commissioner (Coordination)
Department of Agriculture &
Cooperation

Government, of India

New Delhi

Deputy Secretary ( Agriculture Credit)

Department of Economic Affairs

( Banking Division)
Ministry of Finance
" Jeevan Deep "
Parliament Street
New Delhi 110 001
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S S Chibber

Jt Comumissioner

Department of Rural Development
Ministry of Agriculture
Government of India

Krishi Bhavan

New Delhi 110 001

INDIAN COUNCIL OF AGRICULTURAL

RESEARCH

R P Singh

Project Director

All India Coordinated Research
Dryland Agriculture

Santoshnagar Colony

Hydexrabad 500 659

J Venkateswarlu

Project Coordinator ( Research

All India Coordinated Research
Dryland Agriculture

Snatoshnagar Colony

Hyderabad 500 659

K Vijayalakshmi

Senior Scientist ( soils )

All India Coordinated Research
Dryland Agriculture

Santoshnagar Colony

Hyderabad 500 659

N K Sanghi

Senior Scientist ( Farming and

All India Coordinated Research
Dryland Agriculture

Santoshnagax Colony

Hyderabad 500 659

Project for

)

Project for

Project for

Extension )
Project for




T Vishnumurthy

Senior Scientist (ORP)

All India Coordinated Research Project for
Dryland Agriculture

Santoshnagar Colony

Hyderabad 500 659

Y V R Reddy

Scientist ( Ag. Econ. )

All India Coordinated Research Project for
Dryland Agxiculture

Santoshnagar Colony

Hyderabad 500 659

K P C Rao

Scientist ( Ag Econ )

All India Coordinated Research Project for
Dryland Agriculture

Santoshnagar Colony

Hyderabad 500 659

NATIONAL BANK FOR AGRICULTURE AND RURAL DEVELOPMENT

Sant Dass

Managing Director

National Bank for Agriculture and
Rural Development

P.B. 6522

Worli

Bombay 400 018

B Venkata Rao

General Manager

National Bank for Agriculture and
Rural Development

P.B. 6522

Worli

Bombay 400 018




K N Saksena

General Manager

National Bank for Agriculture
Rural Development

P B 6522

Worli

Bombay 400 018

M V Gadgil

General Manager

National Bank for Agriculture
Rural Development

P B 6522

Worli

Bombay 400 018

R Sundaravaradhan

General Manager

National Bank for Agriculture
Rural Development

P B 6522

Worli

Bombay 400 018

S K R Zaidi

General Manager

National Bank for Agriculture
Rural Development

" pioneer House " 5th Floor
6-3~-653 Somagiguda

Hyderabad 500 004

R C Gupta

Deputy General Manager
National Bank for Agriculture
Rural Development

P B 6522

Worli

Bombay 400 Q18

S E Aranha

Deputy General Manager
National Bank for Agriculture
Rural Development

P B 6522

Worlit

Bombay 400 Q18

and

and

and

and

and

and



R K Dutta

Deputy General Manager

National Bank for Agriculture and
Rural Development

P B 6522

Worli

Bombay 400 018

Vishwanadha Rao

Deputy General Manager

National Bank for Agriculture and
Rural Development

" Pioneer House " 5th Floor
6—-3-653 Somajiguda

Hyderabad 500 004

Kashi Viswanath

Deputy General Manager

National Bank for Agriculture and
Rural Development

Indian bExpress Building

No 1 Queen's Road

Bangalore 560 001

R $ Deshpande

Manager

National Bank for Agriculture and
Rural Development

Guru Nanak Complex

34 Molaviya Nagar

Bhopal 462 003

G S Kalra

Manager, Technical

National Bank for Agriculture and
Rural Development

P B 6522

Worli

Bombay 400 013
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P B Singh

Development Officer

National Bank for Agriculture and
Rural Development

P B 6522

Worli

Bombay 400 018

INTERNATIONAL CROPS RESEARCH INSTITUTE

FOR_THE

SEMI-ARID TROPICS

L D Swindale

Director General

International Crops Research Institute
the Semi-Arid Tropics

ICRISAT Patancheru P O

Andhra Pradesh 502 324 1India

J S Kanwar

Director for Research

International Crops Research Institute
the Semi-Arid Tropics

ICRISAT Patancheru P O

Andhra Pradesh 502 324 1India

C R Jackson

Director for International Cooperation
International Crops Research Institute
the Semi-Arid Tropics

ICRISAT Patancheru P O

Andhra Pradesh 502 324 TIndia

S P Ambrose

Principal Govermment Laison Officer
International Crops Research Institute
the Semi~Arid Tropics

ICRISAT Patancheru P O

andhra Pradesh 502 324 1India

for

for

for

for



S M Virmani

Leader, Farming Systems Research Program
International Crops Research Institute for
the Semi-Axrid Tropics

ICRISAT Patancheru P O

Andhra Pradesh 502 324 India

M von Oppen

Leader, Economics Program

International Crops Research Institute for
the Semi-Arid Tropics

ICRISAT Patancheru P O

Andhra Pradesh 502 324 India

T Walker

Principal Economist

International Crops Research Institute for
the sSsemi-Arid Tropics

ICRISAT Patancheru P O

Andhra Pradesh 502 324 India

E E Ahmed

Ministry of Planning and Economics
Government of Sudan

Khartoum

Sudan

GOVERNMENT OF ANDHRA PRADESH

M Gopalakrishnan

Agricultural Production Commissioner
Food & Agriculture Department
Goverrmrment of Andhra Pradesh
Hyderabad 500 Q22

C s Sastry

Secretary

Food & Agriculture

Food & Agriculture Department
Govermment of Andhra Pradesh
Hyderabad 500 022



K Subrahmanyam

Secretary

Forests & Rural Development Department
Government of Andhra Pradesh

Hyderabad 500 001

V K Srinivasan

Director of Institutional Finance
Government of Andhra Pradesh
Hyderabad 500 001

J Ram Babu

Director of Agriculture
Government of Andhra Pradesh
( Opp L. B statdium )
Hyderabad 500 001

J Balaji

Jt Director of Agriculture
Government of Andhra Pradesh
( Opp L B Stadium )
Hyderabad 500 001

GOVERNMENT OF KARNATAKA

P R Nayak

Development Commissioner & APC and
Sepcial Secretary to

Government of Karnataka

vidhana Soudha

Dr Ambedkar Veedhi

Bangalore 560 001

J K Arora

Secretary

Animal Hubandry & Agriculture
Government of Karnataka
vidhana Soudha

Dr Ambedkar Veedhi

Bangalore 560 001

LRI B A U L
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K P Surendranath

Secretary

Rural Development & Cooperation
Governmment of Karnataka

Vidhana Soudha

Dr Ambedkar Veedhi

Bangalore 560 001

M Jothi

Additional Director of Agriculture
( Soil Conservation )

Department of Agriculture

Seshadri Road

Bangalore 560 001

C Lingaraj Urs

Additional Director of Agriculture
( Development & Extension )
Department of Agriculture

Seshadri Road

Bangalore 560 001

GOVERNMENT OF MAHARASHTRA

K Rajan
Secretary

Agriculture & Cooperation Department

Government of Maharashtra
Mantralaya Annexe
Bombay 400 032

J S Patil

Advisor, Agriculture
Government of Maharashtra
Bombay

V Govindraj

Deputy Secretary
Finance Department
(Institutional Finance)
Government of Karnataka
vidhana Soudha

Dr Ambedkar Veedhi
Bangalore 560 001

eeese 10
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VvV Kolhatkar

Dy Secretary i

Agriculture & Cooperation Department
Government of Maharashtra

Mantralaya Annexe

Bombay 400 032

D V Dixit

Addl Director of Agriculture ( Eng )
Government of Maharashtra

Pune

GOVERNMENT OF MADHYA PRADESH

R C Jain

Secretary

Agriculture Department
Government of Madhya Pradesh
Bhopal

Munshi Goyal

Project Coordinator
Government of Madhya Pradesh
Bhopal

G S sachdev

Additional Director of Agriculture
Government of Madhya Pradesh
Bhopal

B P Bhargava

Joint Director

Institutional Finance
Government of Madhya Pradesh
Bhopal

D G Sharma

Director of Forest
Government of Madhya Pradesh
Bhopal
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Srivastava

Conservator of Forest
Government of Madhya Pradesh
Bhopal

AGRICULTURAL UNIVERSITIES

B Pratap Reddy

Vice Chencellor

Andhra Pradesh Agricultural University
Rajendranagar

Hyderabad 500 030

S N Rao

Director of Research

Andhra Pradesh Agricultural University
Rajendranagar

Hyderabad 500 030

K Venkata Raiju

Chief Scientist

Agricultural Research Station

Andhra Pradesh Agricultural University
Anantapur

N R Pawar

Director of Research

Marathwada Agricultural University
Parbhani 431 402

Maharashtra

S N Dubey

Director of Research Services

Jawaharlal Nehru Krishi vVishwa vidyalaya
Jabalpur 482 004

Madhya Pradesh
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LEAD BANKS

M N Dandekar

Chief Officer
Agricultural Banking
State Bank of India
Central Office

Post Box No 12
Bombay 400 021

N S Parulekar
General Manager (Operations)
Bank of India
Express Towers
Nariman Point
Bombay 400 021

B P Gokhale

General Manager (Operations)
Bank of Maharashtra

Lok Managal

Post Box No 919

Pune 411 022

M Gopalakrishnaiah
General Manager
Andhra Bank

Andhra Bank Building
Sultan Bazar

Post Box No 161
Hyderabad 500 001

G P Prabhu

Manager

Agricultural Finance Department
Canara Bank

112 Jayachamarajendra Road

Post Box No 6648

Bangalore 560 002
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A R Patel

Manager

Agricultural Finance Department &
Project monitering & Evaluation Cell
Bank of Baroda

Post Bag No 10046

3 Walchand Hirachand Marg

Ballard Pier

Bombay 400 038

K M Udupa

Divisional Manager

Rural Development Division
Syndicate Bank

Post Box No 1

Manipal 576 119 ( S K )
Karnataka State

STATE CO-OPERATIVE BANKS

A Valliappan

Managing Director

Andhra Pradesh State Co-operative Bank Ltd
P B No 142

Troop Bazar

Hyderabad 500 001

K R sSahu

Manager

Maharashtra State Co-operative Bank Ltd
9 Bake House Lane

Fort

Bombay 4Q0 023

Ayt
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LAND DEVELOPMENT BANKS

vittal Rai -

Managing Director

Karnataka State Co-operative Land
Development Bank Ltd

Tippu Sultan Palace Road

Post Box 1811

Fort

Bangalore 560 018

M Surendra Sastry

Managing Director

AP Central Cooperative Agricultural
Development Bank Ltd

Sahakara Bhavan

Barkatpura

Hyderabad 500 027

S P Mishra

Manager

Planning and Development

Madhya Pradesh Rajya Sahakari
Bhumi Vvikas Bank Ltd

Sultania Road

Bhopal 462 001

RESERVE BANK OF INDIA

Kum D R Hiranandani

Deputy Chief Officer

Rural Planning & Credit Department
Reserve Bank of India

New Central Office Building

sShahid Bhagat singh Road

Bombay 400 023

eeceeelsS



AGRICULTURAL FINANCE

K Roy

Director (Projects)
Agricultural Finance
Dhanraj Mahal
Shivaji Marg

Bombay 400 039

P S Kundu

Project

Agricultural Finance
Dhanra:j Mahal
Shivaji Marg

Bombay 400 039

V Kamaraju

Project Executive
Agricultural Finance
Hyderabad 500 004

NATIONAL COOPERATIVE

15 -

CORPORATION

Corporation

Corporation

Corporation

DEVELOPMENT

Ltd

Lta

Ltad

CORPORATION

N L N Murthy
Director ( Marketing
National Cooperative
4 Siri Institutional
Hauz Khas

New Delhi 110 016

WORLD BANK

A Appa Rao
Agriculturist
World Bank

21 Jorbagh

New Delhi 1310 003

)
Development
Area

Corporation
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NABARD-ICAR-ICRISAT WORKSHOP

3-4 OCTOBER 1983

PARTICTPANTS' ARRIVAL INFORMATION

Sl N A M E A R R I VvV A L PLACE OF
No FROM . DATE TIME Flt.No./ STAY
TRAIN
1 B VENKATA RARO BOMBAY 1/10 1835 IC-117 DORMITORY
2 S E ARANHA BOMBAY 1/10 1835 IC-117 DORMITORY
3 M JOTHI BANGALORE - 1/10 1930 IC-404 DORMITORY
4 C LINGARAJ URS BANGALORE 1/10 1930 IC-404 DORMITORY
S S N DUBEY JABALPUR  2/10 0520 Dakshin DORMITORY
Express
Sec'bad
6 P B SANGLE BOMBAY 2/10 0550 Bombay DORMITORY
ExXpress
Nampally
7 B P GOKHALE PUNE 2/10 0550 | " OWN ARRANGE-
MENT - NO
TRA. SPORT
8 N R PAWAR PARBHANT 2/10 0715 Manmad- DORMITORY
Kachiguda
Fast Pass
enger
. Sec'bad
9 N L N MURTHY NEW DEIHI 2/10 0815 IC-439 DORMITORY
10 A APPA RAO NEW DELHI 2/10 0815 IC-439 HOTEL BXNJARA
11 KUM HIRANANDANI BOMBAY 2/10 0930 I1C-127 DORMITORY
12 R C JAIN & WIFE - BHOPAL, 2/10 1410 AP EXP IC GUEST HOUSE
SEC‘*BAD
13 D G SHARMA BHOPAL 2/10 1410 " HOTEL ASHOKA
14 SRIVASTAVA ‘ BHOPAL 2/10 1410 " HOTEL ASHOKA
1% G S: SACHDEY BHOPAL 2/10 1410 B ‘ DORMITORY
16 S S CHIBBER NEW DELHI 2/10 1745 IC-403 DORMITORY
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3-4 OCTOBER 1983

NABARD-ICAR-ICRISAT WORKSHOP

PARTICIPANTS' ARRIVAL INFORMATION

S1 N A M E A R R I V.A L PLACE OF
No FROM DATE _ TIME Fit.No./  STAY
TRAIN
17 M.V. GADGIL BOMBAY 2410 1835 1C-117 DORMITORY
18 M.N. DANDEKAR BOMBAY 2/10 1835 1C-117 OWN ARRANGE-
MENT - NO
TRANSPORT
19 J K ARORA BANGALORE 2/10 1930  IC-404 DILKUSHA =Rogrn Mo 5
20 V GOVINDARAJ BANGAIORE 2/10 1835 IC-404 DILKUSHA. « &
21" P R NAYAK BANGALORE ,2/10 1835  IC-404 ¥ GUEST HOUSE
22 K P SURENDRANATH BANGALORE 2/10 1930 IC-404 DILKUSHA Ruwm No- 3
23 K ROY BOMBAY 2/10 2020 IC-119 SAROVAR
24 P S KUNDU BOMBAY 2/10 2020  IC-119 SAROVAR
25 R K DATTA BOMBAY 2/10 2020 IC-119 DORMITORY
26 D V DIXIT PUNE 2/10 2020  IC-119 NORMITORY
27 J S PATIL BOMBAY 2/10 2020 IC-119 DORMITORY
28 G S KALRA BOMBAY 2/10 2020 1IC-119 DORMITORY
29 R C GUPTA BOMBAY 2/10 2020 IC-119 DORMITORY
30 K N SAKSENA BOMBAY  2/10 2020 - IC-119 ACHOKA
31 S P MUKERJI NEW DELHI 3/10 0815 1IC-439 STATE GUEST-
NO TRANSPORT
32 K N ARDHANAREESWARAN NEW DELHI 3/10 0815 IC-43Q IC GUEST HOUSE
33 A C GARG NEW DELHI 3/10 0815 1IC-439 DORMITORY
34 K RAJAN AURANGABAD 3/10 0845 AJANTA EXP DILKUSHA Res Nog
SEC'BAD
35 SANT DASS BOMBAY 3/10 0930 IC-127 IC GUEST HOUSE
36 R SUNDARAVARADHAN BOMBAY 3/10 1835 IC-117 ASHOKA
37 ¥ K R KOLHATKAR BOMBAY DORMITORY
38 KASHI VISWANATH BANGALORE DORMITORY
39 MUNSHI GOYAL BHOPAL DORMITORY
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NABARD-ICAR-ICRISAT WORKSHOP

3-4 OCTOBER 1983

PARTICIPANTS' ARRIVAL INFORMATION

S1 N A ME A R R I V.A L PLACE OF
No FROM . DATE  TIME Flt.No./  STAY
TRAIN

40 P P SHARMA NEW DELHI DORMITORY
41 VITTAL ROY BANGALORE DILKUSHA Revetia.q
42 A R PATEL BOMBAY SAROVAR
43 S P MISHRA BHOPAL ' SAROVAR

Ralrdein tup-
44 B P BHARGAVA BHOPAL .z|n o5 Bt SAROVAR
45 R 5 DESHPANDE BHOPAL ASHOKA
46 K R SAHU BOMBAY ASHOKA
47. SOMNATH SOM NEW DELHI 3/10 0815 1IC-439 DILKUSHA

48. B.D. SRIVASTAV " " " " "



NABARD-ICAR-ICRISAT WORKSHOP.

3-4 OCTOBER 1983

Sl.{ Name of Participant Affiliation Arrival Place of Departure Food
No. Date Time { F1t.No./ Stay Date | Time| Flt.No.
Name of Name of
hrs. Train hrs. Train
Deputy
1 V.K.R. KOLHATKAR Secy.Animal
Husbandry
Bombay
2 M. JOTHI Dept. of 110 1930 | 1IC - 404 Dormitary 4/10 | 1830 1 IC - 4031 NV
Agr.Bangalore
3 C. LINGARAJ URS Dept, of . 1/10 1930 IC - 404 Dormitary 4/10 1830 IC - 403 NV
Agr.Bangalore
4 S.N. DUBEY Director of 2/10 0520 | Southern Dormitary 4/10 2145 ; Southem NV
Res. JNKVV Express * EXpress
Jabalpur Sec'bad Sec'bad
5 N.L.N.. MURTY NCDC - 2/10 0815 IC - 439 Dormitary 4/10 2020 IC - 404
New Delhi
6 A. APPA RAO World Bank 2/10 0815 IC - 439 Hotel 4/10 2020 IC - 404 NV
New Delhi Banijara
7 Kum. HIRANANDANI RBI Bombay 2/10 0930 ICc - 127 Dormitary 4/10 2100 IC ~ 120 v
8 B.P. GOKHALE Bank of . 2/10 - 0540 Bombay own 5/10 2055 Bombay NV
i Maharastra Express arrange-— Express
Pune Nampally ment(Qfﬁg Nampally
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NABARD-ICAR-ICRISAT WORKSHOP

3-4 OCTOBER 1983

Sl.{ Name of Participant Affiliation Arrival Place of Departure Food
No. Date Time Flc.No./ Stay Date Time Flt.No.
Name of Name of’ ;
hrs. Train hrs. Train
32 | B. VENKATA RAO NABARD 1710 } 1835 } IC - 117 | pormitory { °/1@ } 2100) IC- 1203V
Bombay
33 K.N. SAKSENA NABARD 2/10 2020 IC - 119 Hotel 5/10 2100 ICc- 120
Bombay Ashoka
34 S.E. ARANHA NABARD 1/10 1835 IC - 117 Dormitory 4/10 2100 IT- 120
Bombay ’
és] R.K. DATTA NABARD 2/10 2020 | IC - 119 | pormteoss- 4/10 | 2100} IC- 120 @
Bombay . -
36 G.S. KALRA NABARD 2/10 2020 ICc - 119 Dormitory 4/10 2100 IC- 120
Bombay
37 ; P.B. SANGLE NABARD 2/10 0550 | 31 DN Dormitory 5/10 21051 32UP
Bombay Bombay ExH Bombay
Nampally Express
Nampally
38 | R. SUNDARAVARADHAN NABARD 3/10 1835 | 1C - 117 Hotel 5/10 2100! 1Cc- 120} WV
Bombay Ashoka




NABARD-ICAR-ICRISAT WORKSHOP

3-4 OCTOBER 1983

Name of Participant Affiliation ; Arrival Place of Departure Food
°- Date Time Flc.No./ Stay Date Time Flt.No./
Name of Name of
hrs. Train hrs. Train
9 | M.V. GADGIL NABARD 2/10 1835 | 1C - 117 Dormitory 5/10 | 0635} 1< - 128
Bombay
0 KASHI VISWANATH NABARD Dormitory
Bangalore
3 R,C. GUPTA NABARD 2/10 2020 Ic - 119 Dormitory 4/310 2100 IC - 120
Bombay
12 R.S. DESHPANDE NABARD Hotel
Bhopal Ashoka .
13 { MUNSHI GOYAL Project Dormitory
Coordinator
Bhopal
44 |1 G.S. SACHDEV - Addl.Director Dormitory
of Agr
Bhopal
45{ P.P. SHARMA DEA Dormitory i

New Delhi
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NABARD-ICAR-ICRISAT WORKSHOP

3-4 OCTOBER 1983

Sl.{ Name of Participant Affiliation Arrival Place of Departure Fooc
No. Date Time Flc.No./ Stay Date Time Flt.No./|
Name of Name of
hrs. | Train hrs.| Train
53 { M. GOPALAKRISHNAN Agr,Prod, v
Comm. AL
Hyderabad
54 C.S. SASTRY Secy. F&A LOCAL A4
Hyderabad
55 K. SUBRAHMANYAM Secy. F&RD LOCAL
Dept. °
Hyderabad
56 | V.K. Srinivasan Director LOCAL v
Inst. Fin.
Hyderabad
57 { J. BALAJI Jt,Dir.of LOCAL v
Agr.
Hyderabad
58 B. PRATAP REDDY V.C. APAU LOCAL NV
Hyderabad
59 S.N. RAO APAU LOCAL

Hyderabad
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