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Trends in Foodgrain Prices

During the month of June, 2015 the All India Index Number
of Wholesale Price (2004-05=100) of foodgrains increased
by 2.13 percent from 239.5 in May, 2015 to 244.6 in
June, 2015.

The Wholesale Price Index (WPI) number of cereals
increased by 0.35 percent from 230.1 to 230.9 and WPI of
pulses increased by 8.77 percent from 284.0 to 308.9 during
the same period.

The Wholesale Price Index Number of wheat decreased
by 1.45 percent from 213.5 to 210.4 while that of rice
increased by 1.41 percent from 233.6 to 236.9 during the
same period.

Weather, Rainfall and Reservoir Situation during
July, 2015

Rainfall Situation

Cumulative Monsoon Season rainfall for the country as a
whole during the period 01st June to 29th July, 2015 has
been 3% lower than the Long Period Average (LPA).
During the above period, the rainfall in South Peninsula
and East & North East India has been lower than LPA by
18% and 8% respectively, However, in North West India,
the rainfall during the above period has been 12% higher
than LPA and in Central India, the rainfall has been equal
to LPA. Out of total 36 meteorological sub-divisions,

26 sub-divisions received excess/normal rainfall and
10 sub-divisions received deficient rainfall.

Water Storage in Major Reservoirs

Central Water Commission monitors 91 major reservoirs
in the country which have a total live capacity of 157.80
BCM at Full Reservoir Level (FRL). Live storage in these
reservoirs as on 30th July, 2015 has been 70.71 BCM as
against 69.36 BCM on 30.07.2014 (last year) and 65.39
BCM of normal storage (average storage of the last
10 years). Current year's storage as on 30.07.2015 has been
2% higher than last year's and 8% higher than the normal
storage.

Sowing Position during Kharif 2015

As per latest information available on sowing of crops,
around 72.2% of the normal area under Kharif crops has
been sown upto 31.07.2015. Area sown under all Kharif
crops during current year has been 764.28 lakh hectare
(ha.) at All India level as compared to 703.43 lakh ha. in
the corresponding period of last year.

As compared to normal kharif area, the area coverage
during current kharif season is higher by 3.1 lakh ha. under
urad, 1.7 lakh ha. under moong, 6.8 lakh ha. under soyabean
and 1.3 lakh ha. under sesamum. Area coverage is lower
by 10.0 lakh ha. under rice, 4.1 lakh ha. under jowar,
3.9 lakh ha. under groundnut, 1.3 lakh ha. under castorseed,
1.9 lakh ha. under cotton and 2.0 lakh ha. under sugarcane.

General Survey of Agriculture

Economic Growth

The growth rate of Gross Domestic Product (GDP) at
constant (2011-12) market prices is estimated at 7.3 percent
in 2014-15 (provisional estimates), as compared to 6.9 per
cent and 5.1 per cent in 2013-14 and 2012-13 respectively
(Table 1).

The growth rate of Gross Value Added (GVA) at constant
(2011-12) basic prices for agriculture & allied sectors,
industry sector and services sector are estimated to be at
0.2 per cent, 6.1 per cent and 10.2 per cent respectively in
2014-15 compared to the corresponding rate of 3.7 per cent,
4.5 per cent and 9.1 per cent respectively in
2013-14 (Table 1).

The growth rate of quarterly GDP at constant market prices
for all four quarters of 2014-15 is estimated at 6.7 per cent
(Q1), 8.4 per cent (Q2), 6.6 per cent (Q3) and 7.5 per cent
(Q4), compared to the corresponding rates of 7.0 per cent
(Q1), 7.5 per cent (Q2), 6.4 per cent (Q3) and 6.7 per cent
(Q4) in 2013-14 (Table 2).

The Final consumption expenditure as a percentage of GDP
increased from 69.8 per cent in 2012-13 to 7.10 per cent in
2013-14 and further to 71.5 per cent in 2014-15. Gross
fixed capital formation (GFCF) as a percentage of GDP
declined from 31.4 per cent in 2012-13 to  29.7 per cent in
2013-14 to 28.7 per cent in 2014-15.
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There was a decline in the rate of gross domestic saving
from 33.9 per cent in the GDP in 2011-12 to 31.8 per cent
in 2012-13 and further to 30.6 per cent in 2013-14. This
was caused mainly by the sharp decline in the rate of
household physical savings.

Agriculture and Food Management

Rainfall

With respect to rainfall situation in India, the year is
categorized into four seasons: winter season (January-
February); pre monsoon (March-May); south west
monsoon (June-September) and post monsoon (October-
December). South west monsoon accounts for more than
75 per cent of annual rainfall. The actual rainfall received
during the monsoon period from 01.06.2015 to 05.08.2015,
has been 468.6 mm as against the normal at 499.8 mm.
Rainfall has been excess/normal in 21 sub divisions as
compared to 20 during the corresponding period last year.

All India Production of Foodgrains

As per the 4th advance estimates released by Ministry of
Agriculture on 17.08.2015, the production of total

foodgrains during 2014-15 is estimated at 252.7 million
tonnes as compared to 265.0 million tonnes in 2013-14
and 257.1 million tonnes in 2012-13 (Table 3).

Procurement

Procurement of rice as on 03.08.2015 was
31.7 million tonnes during Kharif Marketing Season
2014-15 and procurement of wheat as on 03.08.2015
was 28.1 million tonnes during Rabi Marketing Season
2015-16 (Table 4).

Off-Take

Off-take of rice during the month od May, 2015 was 23.3
lakh tonnes and in respect of wheat, the total off-take was
20.5 lakh tonnes.

Stocks

Stocks of foodgrains (rice and wheat) held by FCI as on
August 1, 2015 were 55.4 million tonnes, which is lower
by 11.7 per cent compared to the level of 62.8 million
tonnes as on August, 2014 (Table 5).

TABLE 1 : GROWTH OF GVA AT BASIC PRICES BY ECONOMIC ACTIVITY (AT 2011-12 PRICES) (IN PER CENT)

Sector Growth Share in GVA

2012-13 2013-14 2014-15 2012-13 2013-14 2014-15 (PE)

Agriculture, forestry & fishing 1.2 3.7 0.2 17.7 17.2 16.1

Industry 2.4 4.5 6.1 32.3 31.7 31.4

Mining & Quarrying -0.2 5.4 2.4 3.0 3.0 2.9

Manufacturing 6.2 5.3 7.1 18.3 18.1 18.1

Electricity, gas, water supply & other 4.0 4.8 7.9 2.4 2.3 2.3

utility services

Construction -4.3 2.5 4.8 8.6 8.3 8.1

Services 8.0 9.1 10.2 50.0 51.1 52.5

Trade, hotels, transport, communication 9.6 11.1 10.7 18 18.8 19.4

and services related to broadcasting

Financial, real estate & professional services 8.8 7.9 11.5 19.5 19.7 20.5

Public administration, defence and Other 4.7 7.9 7.2 12.5 12.6 12.6

Services

GVA at basic prices 4.9 6.6 7.2 100.0 100.0 100.0

GDP at market prices 5.1 6.9 7.3 --- --- ---

Source : Central Statistics Office (CSO). PE: Provisional Estimates.



August, 2015 3

SERVER3\E\AGRICULTURE 2015\2398AGRI

TABLE 2 : QUARTER-WISE GROWTH OF GVA AT CONSTANT (2011-12) BASIC PRICES (PER CENT)
Sectors 2013-14 2014-15

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Agriculture, forestry & fishing 2.7 3.6 3.8 4.4 2.6 2.1 -1.1 -1.4
Industry 4.8 4.0 5.0 4.3 7.7 7.6 3.6 5.6

Mining & quarrying 0.8 4.5 4.2 11.5 4.3 1.4 1.5 2.3
Manufacturing 7.2 3.8 5.9 4.4 8.4 7.9 3.6 8.4
Electricity, gas, water supply & other utility services 2.8 6.5 3.9 5.9 10.1 8.7 8.7 4.2
Construction 1.5 3.5 3.8 1.2 6.5 8.7 3.1 1.4

Services 10.2 10.6 9.1 6.4 8.7 10.4 12.5 9.2
Trade, hotels, transport, communication and 10.3 11.9 12.4 9.9 12.1 8.9 7.4 14.1
services related to broadcasting
Financial, real estate & professional services 7.7 11.9 5.7 5.5 9.3 13.5 13.3 10.2
Public administration, defence and Other Services 14.4 6.9 9.1 2.4 2.8 7.1 19.7 0.1

GVA at basic prices 7.2 7.5 6.6 5.3 7.4 8.4 6.8 6.1
GDP at market prices 7.0 7.5 6.4 6.7 6.7 8.4 6.6 7.5
Source : Central Statistics Office (CSO).

TABLE 3 : PRODUCTION OF MAJOR AGRICULTURAL CROPS (4TH ADV. EST.)

Production (in Million Tonnes)
2012-13 2013-14 2014-15

(Final) (Final) (4th AE)

Total Foodgrains 257.1 265.0 252.7
Rice 105.2 106.7 104.8
Wheat 93.5 95.9 88.9
Total Coarse Cereals 40.0 43.3 41.8
Total Pulses 18.3 19.3 17.2

Total Oilseeds 30.9 32.8 26.7
Sugarcane 341.2 352.1 359.3
Cotton 34.2 35.9 35.5

TABLE 4 : PROCUREMENT OF CROPS IN MILLION TONNES

Crop 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16
Rice# 34.2 35.0 34.0 31.8 31.7* --
Wheat@ 22.5 28.3 38.2 25.1 28.0 28.1*
Total 56.7 63.4 72.2 56.9 59.7 28.1
#Kharip Marketing Season (October-September), @ Rabi Marketing Season (April-March), *Position as on 03.08.2015.

TABLE 5 : OFF-TAKE AND STOCKS OF FOOD GRAINS (MILLION TONNES)

Off-Take Stocks
Crops 2012-13 2013-14 2014-15 August 1, August 1,

(Till May) 2014 2015
1. Rice 32.6 29.2 6.4 19.3 15.3
2. Unmilled Paddy# 8.1 5.0
3. Converted Unmilled Paddy in terms of Rice 5.5 3.4
4. Wheat 33.2 30.6 6.0 38.1 36.8
Total (Rice & Wheat) (1+3+4) 65.9 59.8 12.4 62.8 55.4
#Since September, 2013, FCI gives separate figures for rice and unmilled paddy lying with FCI & state agencies in terms of rice.
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Central Sector Scheme for Promotion of National
Agricultural Market through Agri-Tech Infrastructure
Fund

The Cabinet Committee on Economic Affairs (CCEA),
chaired by the Prime Minister Shri Narendra Modi, has
given its approval to a Central Sector Scheme for Promotion
of National Agricultural Market through Agri-Tech
Infrastructure Fund (ATIF). The Department of Agriculture
& Cooperation (DAC) will set it up through the Small
Farmers Agri-business Consortium (SFAC) by creation of
a common electronic platform deployable in selected
regulated markets across the country.

An amount of Rs. 200 crore has been earmarked for
the scheme from 2015-16 to 2017-18. This includes
provision for supplying software free of cost by DAC to
the States and Union Territories (UTs) and for cost of
related hardware/infrastructure to be subsidized by the
Government of India up to Rs. 30 lakh per Mandi (other
than for private mandis).

The target is to cover 585 selected regulated markets
across the country, with the following break-up:

2015-16 250 mandis
2016-17 200 mandis
2017-18 135 mandis

585 regulated markets across the country will be
integrated with the common e-platform to provide farmers
and traders with access to opportunities for purchase/ sale
of agri-commodities at optimal prices in a transparent
manner across the country. Besides, private markets will
also be allowed access to the e-platform thereby enhancing
its outreach.

The Scheme is applicable on All-India basis. There is
no State-wise allocation under the Scheme. However,
desirous States would be required to meet the pre-requisites
in terms of carrying out necessary agri-marketing reforms.

SFAC will be the lead agency for the development of
the National e-Market by the Ministry of Agriculture, and
they will select a service provider through open bidding.
An appropriate common e-Market platform will be set up
that would be deployable in the selected 585 regulated
wholesale markets in States/UTs desirous of joining the
e-platform. The SFAC will implement the national
e-platform in three phases during 2015-16, 2016-17 and

2017-18. DAC will meet expenses on software and its
customisation for the States and provide it free of cost to
the States and UTs. DAC will also give grant as one time
fixed cost subject to the ceiling of Rs.30 lakh per mandi
for related equipment / infrastructure in the 585 regulated
mandis, for installation of the e-Market platform. Big
private mandis will also be allowed access to the e-platform
for the purposes of price discovery. However, they will
not be supported with any funds for equipment /
infrastructure.

For integration with the e-platform, the States/UTs will
need to undertake prior reforms in respect of (i) a single
license to be valid across the State, (ii) single point levy of
market fee and (iii) provision for electronic auction as a
mode for price discovery. Only those States/UTs that have
completed these three pre-requisites will be eligible for
assistance under the scheme.

The e-marketing platform should promote reform of
the agricultural marketing sector and apart from promoting
free flow of agri commodities across the country and should
result in greater farmer satisfaction as prospects for
marketing of his produce would be significantly enhanced.
He will have improved access to market related information
and better price discovery through a more efficient,
transparent and competitive marketing platform, which
gives him access to a greater number of buyers within the
State and from outside, through transparent auction
processes. It would also increase his access to markets
through warehouse based sales and thus obviate the need
to transport his produce to the mandi.

Pradhan Mantri Krishi Sinchayee Yoiana (PMKSY)

The Cabinet Committee on Economic Affairs (CCEA),
chaired by the Prime Minister Shri Narendra Modi, has
given its approval to a new scheme the "Pradhan Mantri
Krishi Sinchayee Yojana" (PMKSY). It will have an outlay
of Rs. 50,000 crore over a period of five years (2015-16 to
2019-20). The allocation for the current financial year is
Rs. 5300 crore.

The major objective of the PMKSY is to achieve
convergence of investments in irrigation at the field level,
expand cultivable area under assured irrigation (Har khet
ko pani), improve on-farm water use efficiency to reduce
wastage of water, enhance the adoption of precision-
irrigation and other water saving technologies (More crop

Farm Sector News*

* Source: www.pib.nic.in
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per drop), enhance recharge of aquifers and introduce
sustainable water conservation practices by exploring the
feasibility of reusing treated municipal based water for peri-
urban agriculture and attract greater private investment in
precision irrigation system. The scheme also aims at
bringing concerned Ministries/Departments/Agencies/
Research and Financial Institutions engaged in creation/
use/recycling/potential recycling of water, brought under
a common platform, so that a comprehensive and holistic
view of the entire "water cycle" is taken into account and
proper water budgeting is done for all sectors namely,
household, agriculture and industries.

The programme architecture of PMKSY aims at a
'decentralized State level planning and execution' structure,
in order to allow States to draw up a District Irrigation
Plan (DIP) and a State Irrigation Plan (SIP). DIP will have
holistic developmental perspective of the district outlining
medium to long term developmental plans integrating three
components namely, water sources, distribution network
and water use application of the district to be prepared at
two levels - the block and the district. All structures created
under the schemes will be geo-tagged.

The programme will be supervised and monitored at
the national level by an Inter-Ministerial National Steering
Committee (NSC) under the Chairmanship of the Prime
Minister with Union Ministers of all concerned Ministries.
A National Executive Committee (NEC) is to be constituted
under the Chairmanship of the Vice Chairman, NITI Aayog
to oversee programme implementation, allocation of
resources, inter-ministerial coordination, monitoring and
performance assessment, addressing administrative issues
etc. At the state level, the scheme is to be administered by a
State Level Sanctioning Committee (SLSC) to be chaired
by the Chief Secretary of the respective States. The
committee will have all authority to sanction the project and
also monitor the progress of the scheme. At the district level,
there shall be a district level implementation committee for
ensuring last mile coordination at the field level.

It is expected that PMKSY will provide convergence
to existing schemes of water management, thus bringing
efficiency to the use of water.

Initiatives taken to Improve Nitrogen-use Efficiency

Nitrogen-use efficiency in respect of plain urea ranges
between 30-35% and the balance nitrogen is lost to
volatilization and leaching. Government with a view to
increase nitrogen-use efficiency, included neem coated
urea, a slow release fertilizer, in the Fertilizer (Control)
Order, 1985. Neem acts as a nitrification inhibitor and its
coating over urea minimizes loss due to leaching, etc., by
about 5%. However, the Department of Fertilizer had
limited the production of neem coated urea up to 35% of
total urea production.

In March 2015, the Department of Fertilizer (DOF) has
made it mandatory for all the indigenous producers of urea
to produce 75% of their production as neem coated urea
(NCU). Accordingly, 70% of total supply of indigenously
produced urea has been of neem coated urea in the month of
May, 2015. Department of Agriculture and Cooperation,
Ministry of Agriculture have also issued SMS, through
m-Kisan portal to the registered farmers, advising them to
give preference to neem coated urea over plain urea.

The DOF has made it mandatory vide its order
No.12012/20/2007-FPP dated 25.05.2015 for all the
indigenous manufacturers to produce 100% of the
production as neem coated urea. Hence, it is expected that
100% of total supply of indigenously produced urea will
also be neem coated in the forthcoming months.

Nutrient use efficiency of neem coated urea is about
5-10% higher than that of plain urea and, therefore, its use
will economize the quantity of urea required by crops.
Besides, coating of neem oil will also reduce the leaching
of nitrates into the ground water and thus, help in reducing
its pollution.

Second Green Revolution can only take off with a
Marketing Revolution, says Shri Radha Mohan Singh,
Union Minister of Agriculture

Union Agriculture Minister, Shri Radha Mohan Singh,
addressed the Agriculture Ministers of 23 States and Union
Territories at Hubli to observe the live functioning of the
electronic trading in APMCs introduced by Government
of Karnataka on 9th July, 2015. Shri Singh, on the occasion,
said that "we are visiting a best practice introduced by a
State Government for learning and sharing with other States.
The visit demonstrates our spirit of cooperative federalism
and the second green revolution can only take off with a
marketing revolution."

Full text of the Union Agriculture Minister is as under:

"It gives me immense pleasure to welcome
dignitaries from 23 States and Union Territories on
this occasion. This overwhelming response is indeed
an indication and recognition of the importance of
Agri-marketing in encouraging and supporting the
farmer. It also reflects our readiness and enthusiasm
to adopt the latest technologies to transform this sector.
I would like to welcome Hon'ble Ministers.

I am very pleased to welcome all of you to this
visit at Hubli to observe the live functioning of the
electronic trading in APMCs introduced by
Government of Karnataka. I am also highly obliged
to Government of Karnataka for their kind hospitality
and coordination in making this visit possible.

This is a truly historic occasion and demonstrates
the spirit of cooperative federalism as we are visiting
a best practice introduced by a State Government for
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learning and sharing with other States. As you are
aware, the Union Cabinet approved the establishment
of the National Agriculture Market only last week and
I am very pleased that we have been able to arrange
this visit as a follow-up to that decision in a short time
with the kind support of the State Government of
Karnataka.

All of us share the feeling that agriculture market in
India needs to be modernized and reformed for the larger
benefit of farmers, the trading community and
consumers. Compared to several countries, India incurs
too much wastage of its farm produce due to inefficient
and antiquated marketing practices. We believe that
without reforming the agricultural marketing practices
we will not be able to deliver the true value of the
farmer's produce to him, thus deprieving him of
incentives to invest in technologies for higher
productivity and production. The Second Green
Revolution can only take off with a marketing
revolution.

The National Agriculture Market NAM is
envisaged as a pan-India electronic trading portal
which seeks to network the existing APMC and other
market yards to create a unified national market for
agricultural commodities. NAM is a "virtual" market
but it has a physical market (mandi) at the back end.
NAM is proposed to be achieved through the setting
up of a common e-platform to which initially 585
APMCs selected by the states will be linked. The
Central Government will provide the software free of
cost to the states and in addition grant of up to Rs. 30
lakhs per mandi as a onetime measure for related
equipment and infrastructure. This is only a beginning
and the idea is to initiate the states so that they can
experience the benefits of the e-platform and be
encouraged enough to take it forward from there.
Infact, in order to promote genuine price discovery, it
is proposed to provide the private mandis also with
access to the software. In addition, the states will be
encouraged to set up soil testing laboratories in the
mandis so that farmer can meet his needs holistically
at the mandi itself.

It is necessary to create NAM to facilitate the
emergence of a common national market for
agricultural commodities. Current APMC regulated
market yards limit the scope of trading in agricultural
commodities at the first point of sale in the local mandi.
Even one State is not a unified agricultural market.
There are transaction costs on moving produce from
one market area to another within the same State.
Multiple licenses are necessary to trade in different
market areas in the same State. All this has led to a
highly fragmented and high-cost agricultural economy,
which prevents economies of scale and seamless
movement of agri goods across district and State

borders. NAM seeks to address and reverse this
process of fragmentation of markets, by lowering
intermediation costs, wastage and prices for the final
consumer. It builds on the strength of the local mandi
and allows it to offer its produce at the national level.

NAM is envisaged as a win-win solution for all
stakeholders. For the farmers, NAM promises more
options for sale at his nearest mandi. For the local
trader in the mandi, NAM offers the opportunity to
access a larger national market for secondary trading.
Bulk buyers, processors, exporters etc. benefit from
being able to participate directly in trading at the local
mandi level through the NAM platform, thereby
reducing their intermediation costs. The gradual
integration of all the major mandis in the States into
NAM will ensure common procedures for issue of
licenses, levy of fee and movement of produce. In a
period of 5-7 years, we can expect significant benefits
through higher returns to farmers, lower transaction
costs to buyers and stable prices and availability to
consumers. The NAM will also facilitate the
emergence of value chains in major agricultural
commodities across the country and help to promote
scientific storage and movement of agri goods.

The State Government of Karnataka has quickly
taken efforts in this direction that we all would like to
learn. In the last one year, 55 markets have been linked
to the platform and 21 lakh lots of 343 lakh quintals
of agri-commodities of a total worth of Rs. 8500 crores
traded on the platform. Such efforts of Karnataka are
indeed worth a study in order to better appreciate the
scope of Unified National Agriculture Market. The
proposed National Agriculture Market will adopt many
of the best practices from this model but also look at
similar reform initiatives in other States to incorporate
the same into its design. Unless the States have full
ownership of the proposed National Agriculture
Market, it is not likely to succeed. We are committed
to listening to each and every suggestions and adopting
all the practical ones in the design of the National
Agriculture Market which we hope to launch by the
end of this calendar year.

Once again I welcome all of you to the study tour
and thank the State Government of Karnataka for
making it possible. We will continue this process of
consultation in other forums in the weeks and months
to come so that the proposed National Agriculture
Market truly reflects our commitment to cooperative
federalism."

Cooperatives should Play Significant Role in the
Implementation of Development Schemes, says Shri
Radha Mohan Singh, Union Minister of Agriculture

ShriRadha Mohan Singh, Union Agriculture Minister, has
urged the cooperatives to play a significant role in the
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implementation of initiatives taken by Government for the
welfare of the people. This they can do by providing better
services to members associated with them. The Minister
said, Soil Health Card and Pradhan Mantri Krishi Sinchai
Yojana are some of such schemes which would change the
life of people. He said this while inaugurating Sahakari
Agricultural Mela as part of the centenary celebrations of
the Amaragol Primary Agriculture Credit Cooperative
Society at Amaragol in Karnataka on 10th July, 2015.
On the occasion, Minister for Chemicals & Fertilizer,
Shri Ananat Kumar, President, Amaragol Primary
Agriculture Credit Cooperative Society, senior officials of
the Karnataka Government & Government of India and
delegates of various cooperative organizations, were
present.

Full text of the Minister's speech is as follows:—

“Cooperatives are business enterprises owned and
controlled by the members that they serve, decisions
made in cooperatives are balanced by the pursuit of
profit and the needs and aspirations of members and
their communities. Cooperatives take many forms and
operate in all sectors of society. India has an unwritten
history of cooperatives since the beginning of human
settlement in the form of villages as village life was
based on a cooperative model where everyone
cooperated with everyone else in their day to day life
following the principles of self-help and collective
action. However, in a more formal sense, the early
cooperatives were born out of economic hardship in
the UK and Germany, and were centered on the retail
and financial sectors. In modern times, cooperatives
have established themselves in almost all economic
sectors and have a global presence ranging from the
small, village-based self-help cooperatives to large-
scale producers and service providers.

Cooperatives are a reminder to the international
community that it is possible to pursue both economic
viability and social responsibility" as declared by
United Nations in its General Assembly during the
celebration of the International Year of Cooperatives
in 2012. The UN declaration highlighted the
contribution of cooperatives to socio-economic
development, in particular recognizing their impact
on poverty reduction, employment generation and
social integration. The faith of UN is "Cooperative
enterprises build a better world."

In India, the first Cooperative Societies Act, 1904
was enacted to facilitate formulation of primary credit
cooperative societies. Subsequently, visualizing the
need for the formation of other type of societies
including federal societies, the Cooperative Societies
Act, 1912 was enacted. The Government of India,
through the Cooperative Societies Act 1919,
transferred the subject of “Cooperative Societies” to

the then provincial governments and subsequently the
provincial governments enacted their own Cooperative
Societies Acts to promote growth of the cooperatives.
The status of “Cooperative Societies” as a provincial
subject was maintained in the Cooperative Societies
Act, 1935.

To facilitate the organization and functioning of the
cooperative societies having jurisdiction in more than
one province, the Government of India enacted Multi-
Unit Cooperative Societies Act, 1942. The Act of 1942
was repealed by the enactment of Multi-State
Cooperative Societies Act, 1984 which has since been
replaced by the Multi State Cooperative Societies Act,
2002.

In the pre-independence era, the policy of the
Government by and large was of laissez faire towards
the cooperatives and the Government did not
encourage an active role for their promotion and
development. After independence in the year 1947,
the advent of planned economic development ushered
in a new era for the cooperatives.

The cooperative movement in our country has
witnessed substantial growth in many diverse areas of
the economy. With a network of about 6.10 lakh
cooperative societies and a membership of about
249.20 million, the cooperative movement in India has
emerged as one of the largest in the world. The
agricultural credit advanced through cooperatives
recorded a sizeable increase from a meagre Rs. 214.35
crore in 1960-61 to Rs. 86185 crore in 2011-12 with
about 17% share in total institutional agricultural
credit. The share of cooperatives in fertilizer
distribution is 36% and in sugar production nearly
39.7%. The cooperatives also make procurement of
wheat at 24.8%. The handlooms contribute 54% and
20.3% of the retail fair price shops are in the
cooperative sector. The cooperative sector provides
direct and self-employment to about 17.80 million
people in the country and playing a significant role in
improving the socio-economic conditions of the
weaker sections of society through cooperatives in
fisheries, labour, handloom sectors and women
cooperatives. Dairy cooperatives through 'White
Revolution' have enabled the country to achieve self-
sufficiency in milk production. Housing cooperatives
are contributing to the construction of housing units
for economically weaker sections and low income
groups at affordable rates. Through fair price shops,
cooperatives are supplying essential commodities to
the weaker sections of society at concessional rates.
Thus the cooperatives are contributing substantially
in our efforts for achieving inclusive development.

It has, however, been experienced that in spite of
considerable numerical expansion of cooperatives in
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different sectors of the economy in the country, their
performance in qualitative terms has not been up to
the desired level. Therefore, the Government of India
has taken various measures for promoting and
developing the Cooperative sector in the country.
These include, inter-alia, framing of the National
Policy on Cooperatives, enactment of a progressive
legislation of the Multi-State Cooperative Societies
(MSCS) Act, 2002, assistance to cooperative education
and training, assistance through National Cooperative
Development Corporation (NCDC) for development
of cooperatives, implementation of recommendations
of the Prof. Vaidyanathan Committee to strengthen
rural cooperative credit structure and recent enactment
of the Constitution (97th Amendment) Act, 2011 for
development of Cooperative sector in the country.

I am very happy to know that Amaragol Primary
Agriculture Credit Cooperative Society, Amaragol,
Karnataka was registered on 27th April, 1915 and has
completed hundred years in serving their members for
their economic upliftment and also celebrating the
centenary celebrations. I am also very happy to
participate and inaugurate the Sahakari Agricultural
Mela.

As you may aware that our BJP government, under
the able leadership of Shri Narendra Modi, Hon'ble
Prime Minister, has taken many initiatives for the
development of the country such as providing of toilets
in all schools, implemented the Jan Dhan scheme and
opened more than 14 crore bank accounts for financial
inclusion, to ensure that LPG subsidy reaches the
targeted person directly, launched MUDRA Bank for
financing 6 crore small vendors and businesses on
which 61% are SCs, STs, OBCs and Minorities,
launched the Pradhan Mantri Krishi Sinchai Yojana
which the Congress did not think of in the last sixty
years, to see that by 2022, no family remains without
a roof over its head, launching of the Soil Health Card
scheme to enhance farm productivity, providing a
comprehensive social security scheme for the poor and
marginalised, old and those with low-income levels,
Swachh Bharat Mission to see that health and hygiene
issues of the poor, to develop the services provided
by the Indian Railways, set up the Skill Development
Ministry to enhance employability of the youth to
whom we are committed to provide jobs through
initiatives like 'Make in India', reservation for women
in the police forces of Union Territories, generation
of more than Rs 3 lakh crore by coal auction etc. As
the above initiatives taken by the Hon'ble Prime
Minister, I believe that cooperatives will also develop
to provide better services to their members.

Let me, in the end, thanks to all in general and
particularly, the office bearers of the Amaragol Primary

Agriculture Credit Cooperative Society, for hosting
the centenary celebrations and for inviting me to this
function.”

Draft Operational Guidelines of PMKSY has been
Approved on 14th July, 2015

Union Agriculture Minister, Shri Radha Mohan Singh, has
approved the Draft Operational Guidelines of Pradhan
Mantri Krishi SinchayeeYojana (PMKSY), which was
formulated in consultation with different Ministries/
Departments including other stakeholders. The PMKSY
guidelines has been uploaded on the website of DAC
(www.agricoop.nic.in) and also circulated to Chief
Secretary of all the States for their valuable suggestions.

With a view to ensure effective planning, coordination
amongst various Departments, various committees viz. State
Level Sanctioning Committee (SLSC), chaired by the Chief
Secretary of the respective States, National Executive
Committee (NEC) is constituted under the Chairmanship
of Vice Chairman, NITI Aayog have been constituted
besides at National level, programme is to be supervised
and monitored by an Inter-Ministerial National Steering
Committee (NSC) under the Chairmanship of Prime
Minister with the Union Ministers concerned, as members.

The Cabinet Committee on Economic Affairs chaired
by Prime Minister has accorded approval of Pradhan Mantri
Krishi Sinchayee Yojana (PMKSY) in its meeting held on
1st July, 2015.

PMKSY has been conceived as an amalgamation of
ongoing schemes viz. Accelerated Irrigation Benefit
Programme (AIBP) of the Ministry of Water Resources,
River Development & Ganga Rejuvenation (MoWR,
RD&GR), Integrated Watershed Management Programme
(IWMP) of Department of Land Resources (DoLR) and
the On Farm Water Management (OFWM) of Department
of Agriculture and Cooperation (DAC). PMKSY is
approved for implementation across the country with an
outlay of Rs. 50,000 crore in five years, with an outlay of
Rs.5300 crore for 2015-16 which includes Rs. 1800 crore
for DAC; Rs. 1500 crore for DoLR; Rs. 2000 crore for
MoWR(Rs. 1000 crore for AIBP; Rs. 1000 crores for
PMKSY).

The major objective of PMKSY is to achieve
convergence of investments in irrigation at the field level,
expand cultivable area under assured irrigation, improve
on-farm water use efficiency to reduce wastage of water,
enhance the adoption of precision-irrigation and other water
saving technologies"More crop per drop", enhance
recharge of aquifers and introduce sustainable water
conservation practices by exploring the feasibility of
reusing treated municipal waste water for peri-urban
agriculture and to attract greater private investment in
precision irrigation system.
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M/o RD is to mainly undertake rain water
conservation, construction of farm pond, water harvesting
structures, small check dams and contour bunding etc. under
Integrated Watershed Management Programme (IWMP).
MoWR, RD &GR is to undertake various measures for
completion of ongoing projects of Accelerated Irrigation
Benefit Programme (AIBP), besides construction of
diversion canals, field channels, water diversion/lift
irrigation, including development of water distribution
systems.

DAC will promote efficient water conveyance and
precision water application devices like drips, sprinklers,
pivots, rain-guns in the farm "(Jal Sinchan)", construction
of micro-irrigation structures to supplement source creation
activities including tube wells and dugs wells, secondary
storage structures at tail end of canal system to store water
when available in abundance (rainy season) or from
perennial sources like streams for use during dry periods
through effective on-farm water management; water lifting
devices like diesel/ electric/ solar pump sets including water
carriage pipes, extension activities for promotion of
scientific moisture conservation and agronomic measures,
including cropping alignment, to maximise use of available
water including rainfall and minimise irrigation requirement
"(Jal sanrakshan)"; capacity building, training for
encouraging potential use water source through
technological, agronomic and management practices
including community irrigation, Information
Communication Technology(ICT) interventions through
NeGP-A for awareness campaign on water saving
technologies, practices, programmes etc.,

A committee, under the chairmanship of District
Magistrate with members from Departments concerned,
including district Forest officer, Lead Bank Officer etc. at
district level, is empowered to finalise the DIP. While
formulating District Irrigation Plans (DIPs), suggestions
of Members of Parliament and Members of Legislative
Assembly of that area are to be invited and will be included
in DIPs after due technical consideration. Highest priority
is to be given on valuable suggestions/recommendations
of Member of Parliament of that particular district subject
to technical/financial viability. State Irrigation Plan(SIP)
will be the amalgamation of DIPs for operative convergence
platform for all water sector activities, including drinking
water & sanitation, application of science & technology
etc. through comprehensive SIP.

Signing and Ratification of an Inter-Governmental
Agreement between India and Armenia on Cooperation
in the Field of Agriculture

The Union Cabinet, chaired by the Prime Minister, Shri
Narendra Modi, on 16th July, 2015, gave its approval for
signing and ratification of an Inter-Governmental
agreement between India and Armenia, on cooperation in
the field of Agriculture.

This Agreement will promote cooperation through
short and medium term programs, within the framework
of the joint activities mentioned in the Agreement. The
Biennial Work Plan will be drawn up by mutual agreement
between the two parties to give effect to the objectives of
the Agreement.

The Agreement will provide for a Joint Working Group
for agricultural cooperation which shall be responsible for
elaborating Biennial Work Plans. The Joint Working Group
shall identify areas and forms of cooperation, and shall
coordinate their implementation. The Joint Working Group
shall meet periodically and alternatively in India and
Armenia.

The Agreement will promote understanding of best
agricultural practices in the two countries and will be
mutually beneficial.

CIPHT-ICAR, Ludhiana has been Authorized as a 30th
Designated Testing Center

To ensure quality of agricultural machines to be supplied
in the Government assistance programmes, testing of
machines at any Farm Machinery Testing and Training
Institutes (FMTTIs) or 29 designated testing centers is
mandatory. Now Government has authorized Central
Institute of Post Harvest Engineering and Technology
(CIPHET-ICAR), Ludhiana as a 30th designated testing
center to test all types of Post Harvesting Equipment and
Machinery.

Government of India, Ministry of Agriculture, and
Department of Agriculture & Cooperation has introduced
Sub Mission of Agricultural Mechanization (SMAM) w.e.f.
2014-15 with the aim to accelerate growth of agricultural
mechanization in India. Financial Assistance for
Procurement of Agriculture Machinery and Equipment is
provided in the SMAM scheme as well as in other schemes
like Rashtriya Krishi Vikas Yojna (RKVY), National Food
Security Mission (NFSM), National Mission on Oilseeds
and Oil Palm (NMOOP), Mission for Integrated
Development for Horticulture (MIDH).

Amalgamation of Solar Photovoltaic Water Pumping
System for Irrigation under the "Sub-Mission on
Agricultural Mechanization"

Ministry of Agriculture, with the consensus of the Ministry
of New and Renewable Energy, has introduced solar energy
pumping systems under the “Sub Mission on Agriculture
Mechanization” implemented through State Governments
to cope up with the growing demand of solar pumping
systems in irrigation,.

The “Sub Mission on Agricultural Mechanization
(SMAM)” was implemented by this Ministry from
April 2014. Under SMAM, this Ministry provides the
financial assistance through the respective State
Governments on the purchase of the different type Farm
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Machinery &equipment for individual ownership,
establishing Farm Machinery Banks to provide custom
hiring services to the farmers.

Solar Photovoltaic water pumping systems for
irrigation purpose has also been included to the existing
list of farm machinery under component 3 of SMAM
Guidelines. The pattern of financial assistance under
SMAM for such pumping system is in line with the financial
assistance pattern of MNRE, GoI. The details of financial
Assistance pattern are as below:

Sl. SPV System Capacity Maximum Subsidy*, Rs
No.

1 DC Pumps Upto 2 HP 57,600
>2 HP to 5 HP 54,000

2 AC pumps Upto 2 HP 50,400
>2 HP to 5 HP 43,200

* Beneficiaries from SC/ST/Women/NE States/Small and Marginal
farmers are eligible for additional subsidy of 10%. N.B:
1. Capital subsidy is applicable on the system cost inclusive of
installation, commissioning, transportation, insurance, 5 year
maintenance and taxes, wherever applicable
2. Beneficiaries: Individual farmers, SHG/UC of farmers/Cooperative
societies of farmers/FPO's/entrepreneurs.

Solar energy is a proven clean, silent resource that
offers both economic and environmental benefits. Solar
energy driven pumping sets is a viable alternative for
electrical and Diesel pumping systems in farm irrigation
for farmers. Solar water pumping system can drastically
improve your Farm electric and diesel bill and one that
makes sense. For all these reasons, it has increased the
demand of Solar pumping Systems as a substitute of Diesel
and Electrical pumping Systems for irrigation in Agriculture
Sector.

Development of Diabetic Friendly Rice Varieties

Indian Council of Agricultural Research - Indian Institute
of Rice Research, Hyderabad has identified three rice
varieties with low glycemic index (GI) values which are
considered suitable for diabetic patients. These varieties
are: Lalat (GI=53.17), BPT 5204 (GI=51.42) and Sampada
(GI=51).

Any variety of rice with ≤ 55 GI is considered as
diabetic friendly. Presently, these varieties are under
cultivation in different states of India.

Promotion of Organic Farming

The Policy of Ministry of Agriculture on organic farming
is to promote technically sound, economically viable,
environmentally non-degrading, and socially acceptable use
of natural resources in favour of organic agriculture. The
Policy seeks to actualize the area and crop potential for
organic farming, sustaining soil fertility, conserving bio-
resources, strengthening rural economy, promoting value

addition, for accelerating the growth of agro-business and
securing a fair standard of living for the farmers, agricultural
workers and their families.

Government is promoting organic farming through
various schemes/ programmes viz., National Mission for
Sustainable Agriculture (NMSA)/ Paramparagat Krishi
Vikas Yojana (PKVY), Rashtriya Krishi Vikas Yojana
(RKVY), Mission for Integrated Development of
Horticulture (MIDH), National Mission on Oilseeds & Oil
Palm (NMOOP) Network Project on Organic Farming of
Indian Council of Agricultural Research (ICAR) and
National Programme on Organic Production (NPOP) of
Agricultural & Processed Food Products Export
Development Authority (APEDA). The pattern of
assistance provided to State Governments through various
schemes for promotion of organic farming is given at
Annexure-I.

Under National Mission of Sustainable Agriculture,
the National Centre of Organic Farming, Ghaziabad, is
conducting various extension and publicity activities like
Exhibitions, Radio Talks, TV Programmes, distribution of
literature on organic inputs/ organic farming etc. to educate
farmers. NCOF is also publishing Bio-Fertilizer News
Letter as well as Organic Farming News Letter Bi-annually
and Quarterly respectively. In addition, various books on
production and use of biofertilizers have been published
in various languages for distribution to the farming
community. Radio jingle(Hindi) on promotion of organic
agriculture have been broadcasted on 4 different FM Radio
Stations at Delhi, Bangalore, Nagpur and Lucknow.

Compensation to Drought Affected Farmers

During the year 2014-15, due to deficient monsoon,
Governments of Haryana declared drought in 21 districts,
Uttar Pradesh in 44 districts, Karnataka in 9 districts,
Maharashtra in 26 districts and Andhra Pradesh in 7 districts
of the State. These States had also submitted detailed
Memoranda seeking financial assistance from National
Disaster Response Fund (NDRF) for drought relief. Inter-
Ministerial Central Teams (IMCTs) visited the affected
States to assess the drought situation and submitted reports.
Government of India approved Rs.777.34 crore to Uttar
Pradesh, Rs. 200.35 crore to Karnataka, Rs.168.87 crore
to Haryana, Rs.1962.99 crore to Maharashtra and
Rs.237.51 crore to Andhra Pradesh from NDRF in the wake
of drought for distribution as relief assistance to farmers.

In order to protect farmers against crop failure due to
natural calamities, pest & diseases, weather conditions,
Government of India has recently introduced the National
Crop Insurance Scheme (NCIP) with component schemes
of Modified National Agricultural Insurance Scheme
(MNAIS), Weather Based Crop Insurance Scheme
(WBCIS) and Coconut Palm Insurance Scheme (CPIS).
In addition, National Agricultural Insurance Scheme
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(NAIS) which was to be withdrawn after implementation
of NCIP from Rabi 2013-14 has been extended further.
The State Government of Maharashtra had notified only
two schemes namely; NAIS & WBCIS during Rabi
2014-15 season. The compensation is distributed to the
farmers as per terms & conditions of the schemes concerned
who have insured their crops under the scheme.

Promotion of National Agricultural Market

The Government has recently approved a Central Sector
scheme for Promotion of National Agriculture Market
(NAM) through Agri-Tech Infrastructure Fund (ATIF) for
implementation during 2015-16 to 2017-18 with a budget
of Rs.200 crores. The Scheme envisages implementation
of NAM through Small Farmers Agri-business Consortium
(SFAC), which is an autonomous organization under the
Department of Agriculture and Cooperation (DAC). It
provides for a pan-India electronic trading portal which
will network selected Agricultural Produce Marketing
Committees (APMC) market yards to create a unified
national market for agricultural commodities. NAM is a
"virtual" market but it will have physical markets (mandis)
at the back end. The e-platform will be deployed in selected
585 regulated whole sale markets across the country based
on the States having carried out prior reforms in their
marketing laws in respect of (i) a single license to be valid
across the State, (ii) single point levy of market fee and
(iii) provision for electronic auction as a mode for price
discovery. .

DAC will meet expenses on software and its
customization to the State specific requirements. In
addition, DAC will also give one time grant upto Rs.30.00
lakhs per Mandi towards fixed cost for related equipment/
infrastructure. .

Initially, trading through the e-platform would cover
trading of staples, such as cereals, pulses and oilseeds.
Trading in fresh produce including fruits and vegetables
will be considered once trading in staples has been smoothly
established.

The selected APMC market yards that are integrated
with the e-platform will offer the farmers both the choice
to place their produce for sale either to the traders physically
present in the mandi or else post the sale details on the on-
line portal available in the same market yard for sale locally
as well as outside the APMC or even within the physical
boundary of the State.

Compensation for Crop Damage Due to Natural
Calamities

State Government is empowered to undertake
necessary relief measures in the wake of natural calamities
like drought, hailstorm, pest attack & cold wave/frost from
State Disaster Response Fund (SDRF) which is readily
available with them. Additional financial assistance, over

and above SDRF, is considered from National Disaster
Response Fund (NDRF) for natural calamities of severe
nature on receipt of Memorandum from the State
Government. On request by any State Government,
Department of Agriculture & Cooperation constitutes and
Inter-Ministerial Central Team (IMCT) to visit the States
for assessing damages including crop loss for
recommending financial assistance from NDRF. Based on
the report of the IMCT, Sub Committee of National
Executive Committee (SC-NEC) recommends extent of
admissible assistance as per laid down items and norms of
assistance from NDRF/SDRF for approval of the High
Level Committee (HLC) to sanction central assistance from
NDRF. The norms for relief under SDRF/NDRF are
Rs. 6800/- per hectare for rainfed crops, Rs. 13,500/- per ha.
for assured irrigated crops and Rs. 18,000/- per ha. for all
types of perennial crops, where crop loss is more than 33%
and above.

The financial assistance from SDRF/NDRF is
providing immediate relief and is not compensation for
loss/damage to crops. Crop insurance is a financial tool to
insure farmers against crop losses on payment of admissible
premium to the insurance company. Under the crop
insurance schemes claims are paid to only those farmers
who insured their crops and paid premium under any of
the notified crop insurance scheme. Admissible claims are
worked out and paid as per the provisions of the respective
schemes.

The norms of assistance is reviewed comprehensively
after the award of successive Finance Commission taking
into account various factors including the price rise. The
Government of India has issued order on revised items and
norms of assistance under State Disaster Response Fund
(SDRF)/National Disaster Response Fund (NDRF) on
8th April, 2015. The extant norms inter-alia provide for
assistance to the farmers in the form of Agriculture Input
Subsidy (where crop loss is 33% and above as against the
earlier norms of 50%) for damage caused to all types of
agriculture and horticulture cropped areas due to the
notified natural calamities. Government of India has also
enhanced the assistance amount to the farmers by 50% in
the revised norms.

Availability of Quality Seeds

The availability of quality seeds for farmers during the last
three years against the requirement is as follows:-

Quantity in Lakh Quintals

Year Requirement Availability

2012-13 315.19 328.58

2013-14 335.26 347.31

2014-15 343.56 351.77
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Systematic breeder seed production programme is taken
up by the Indian Council of Agricultural Research (ICAR)
Institutes and State Agricultural Universities (SAUs) and
certified/quality seed production programme is taken up
by the National Seeds Corporation Ltd. (NSC), the State
Seeds Corporations, the State Department of Agriculture,
State Seed Farms, State Agricultural Universities Farms,
Krishak Bharati Cooperative Ltd. (KRIBHCO), Private
Firms etc. for ensuring the supply of quality seeds to
farmers.

Development of Flood and Drought Resistant Seeds

The National Agricultural Research System (NARS)
comprising Indian Council of Agricultural Research
(ICAR) and State Agricultural Universities has developed
flood/drought tolerant crop varieties for different regions
of the country. The details are given below.

Important Flood and Drought Tolerant Varieties/Hybrids
of Different Crops

Crop Varieties/hybrids

Deep water/submergence/ water logging tolerance

Rice Swarna Sub-1, Sambha Mahsuri Sub-1,
Varshadhan, Gayatri, Sarla, Pooja, Prateeksha,
Durga, Jala Mani, CR Dhan 505, CR Dhan
502, Jalnidhi, Neerja, Jaladhi 1, Jaladhi 2,
Hemavathi

Maize HM-5, Seed Tech-2324, HM-10, PMH-2

Sugarcane Co 98014 (Karan-1), Co 0239, Co 0118,
Co 0238, Co 0233, Co 05009

Jute JRO 7835, JRO 878, JRC 321, JRC
7447, JRC 532, JRC-517, Bidhan Pat-1

Drought tolerance

Rice Sahabhagi Dhan, Vandana, Anjali,
Satyabhama, DRR Dhan 42 (IR64 Drt 1), DRR
Dhan 43, BirsaVikasDhan 203, Birsa Vikas
Dhan 111, RajendraBhagwati, JaldiDhan 6

Wheat PBW 527, HI 1531, HI 8627, HD 2888, HPW
349, PBW 644, WH 1080, HD 3043, PBW
396, K 9465, K 8962, MP 3288, HD 4672,
NIAW 1415, HD 2987

Maize Pusa Hybrid Makka 1, HM 4, Pusa Hybrid
Makka 5, DHM 121, Buland,

Sorghum CSH 19 R, CSV 18, CSH 15R

Pearl HHB 67 improved, GHB 757, GHB 719,
Millet Dhanshakti, HHB 234, MandorBajra

Composite 2, HHB-226, RHB-177, Pusa
Composite 443

Barley RD 2660, K603

Chickpea Vijay, Vikas, RSG 14, RSG 888, ICCV 10,
Pusa 362, Vijay

GroundnutAjaya, Girnar 1, TAG-24, Kadiri 6, ICGV
91114

Soybean NRC 7, JS 95-60

Sugarcane Co 98014 (Karan-1), Co 0239, Co 0118, Co
0238, Co 06927, Co 0403, Co 86032

Cotton HD 324, CICR-1, Raj DH 7, Jawahar Tapti,
Pratap Kapi, Suraj, Surabhi, Veena, AK 235

Jute JBO 1 (Sudhangsu), JRO 204, JRO 524,
JRC 80

The seeds of flood/drought tolerant varieties of
different crops are made available to the farmers in the
area/state/region of recommendation. Besides, under
technology demonstration component of National Initiative
on Climate Resilient Agriculture, some of these varieties
are also demonstrated to farmers in various flood/drought
prone regions of the country.

Union Agriculture Minister Launches PGS-India, Soil
Health Card and FQCS Web Portals

Shri Radha Mohan Singh, Union Agriculture Minister,
launched 3 web portals viz. Soil Health Card portal,
Fertiliser Quality Control System portal and Participatory
Guarantee System—India portal on 15th July, 2015.
Ministers of States for Agriculture, Dr. Sanjeev Kumar
Balyan and Shri Mohanbhai Kalyanjibhai Kundariya were
also present on the occasion.

Shri Singh informed the press about the details and
functioning of the web portals. The details about the portals
are as follows:

Under the scheme, Soil Health Card portal has been
developed for registration of soil samples, recording test
results of soil samples and generation of Soil Health Card
(SHC) along with fertilizer recommendations. This is a
single, generic, uniform, web based software accessed at
the URL: www.soilhealth.dac.gov.in . It is a workflow based
application with following major modules; (i) Soil Samples
Registration (ii) Test Result entry by Soil Testing Labs
(iii) Fertilizer recommendations based on STCR and GFR
(iv) Soil Health Card generation along with fertilizer
recommendation and micronutrient suggestions (v) MIS
module for monitoring progress

It promotes uniform adoptions of codes for e.g. Census
Codes for locations. The system has sample tracking feature
and will provide alerts to farmers about sample registration
and generation of Soil Health Card through SMS and Email.

Soil Health Card portal aims to generate and issue Soil
Health Cards based on either Soil Test-Crop Response
(STCR) formulae developed by ICAR or General Fertilizer
Recommendations provided by State Governments. Based
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on test results, these recommendations will be calculated
automatically by the system. Micro-nutrients suggestions
will also be provided by the system.The System envisages
building up a single national database on soil health for
future use in research and planning.

Fertilizer Quality Control System Portal

Fertilizer Quality Control System (FQCS) is a web based
and configurable workflow application developed by NIC
for processing of sample collection, testing and generation
of analysis reports. The application can be accessed at the
URL http://www.fqcs.dac.gov.in.

The Fertilizer inspectors of CFQC&TI and RFCLs
draw samples of imported fertilizers at the ports as per
sampling procedures laid down in the FCO, assign a code
number to the sample and obtain acknowledgement from
the importer on Form J. The sample is sent to the Central
Coding Office (CFQC & TI) along with Form K. The
Central Coding Officer then assigns a new code no. to the
sample and sends the sample for analysis to the laboratory.
This ensures anonymity and confidentiality of the sample.
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Abstract

Agricultural credit is considered as one of the most basic
inputs for the agricultural development programs. Starting
from the All India Rural Credit Survey Committee (1954)
the necessity for credit delivery system is over emphasized.
Over the years, India has adopted a multi-agency approach
for providing agricultural credit. The major institutions
which provide agriculture credit are cooperatives,
commercial banks and Regional Rural Banks (RRBs) which
help the Indian farmers to adopt modern technology and
to carry out improved agricultural practices. The structure
of the sources of credit has witnessed a clear shift and
commercial banks have emerged as the major source of
institutional credit to agriculture in recent years. Further,
the portfolio of institutional credit to agriculture has also
changed and the share of investment credit in total credit
has declined over time. The declining share of investment
credit may constrain the agricultural sector to realize its
potential. An attempt is made in this paper to estimate the
share of institutional agencies in the provision of credit to
agriculture and the share of long term investment in it. The
paper inferred that the capital formation is decreasing in
the agricultural sector due to different reasons. One
explanation is the diversion of institutional agencies from
agriculture sector to other quick yielding sectors.

Introduction

The institutional credit delivery system for agriculture as
evolved over the years through experience and changing
needs has become a huge edifice of credit structure spread
over the length and breadth of the country. Agricultural
credit has been visualized as a long term and continuous
strategy for channeling the flow of funds into the
development of the agricultural sector. The available
literature and data on agricultural credit reveal that over
the years the cooperative credit institutions, as well as
commercial banks and Regional Rural Banks have
registered commendable progress in quantitative terms. But
in spite of the increase in the absolute amount of credit,
the coverage of agriculture credit falls far short of
requirements and the changing needs of the sector.

Finance has been recognized as the life blood of all
economic activities. Like all other producers,

agriculturalists also need credit. According to an old
proverb, "Credit supports the farmers as the hangman's rope
supports the hanged". This statement is fully true in the
context of Indian farmers.

As per All India Debt Investment Survey report (2013),
at all India level, about 60 percent of the outstanding loans
were taken from institutional sources which included
Government (2.1 percent), Co-operative Society (14.8
percent) and banks (42.9 percent). Among the non-
institutional sources, agricultural/professional money
lenders (25.8 percent)had the major share in terms of
outstanding loans. Share of institutional loans increases
with increase in land possessed.

There is an intense debate in the country, both in
academic and policy making circles,that long term
investment in Indian agriculture has been either stagnating
or falling since the beginning of 1980s, and it does not do
well for the nation's food security and overall growth of
agriculture. As per the estimates of Central Statistical
organization (CSO), the public sector investment in
agriculture has surely declined in real terms, and any
increase in private sector investment in agriculture is not
able to make the overall picture very comfortable. Further,
it is also alleged that the macroeconomic reforms initiated
in the country in 1991-92 have led to a further squeeze in
public sector investments in agriculture. All this has resulted
in deceleration in the growth of foodgrains in Indian
agriculture during 1990's over 1980's. The situation is
sometimes considered alarming, as it is believed to affect
adversely the rural masses in particular and overall
economy in general.

Among the available literature, a few may be noted:
Deshmukh and Bhargava (1954), Dantwala (1986), Shetty
(1990), Kumar (1992), Hanumantha Rao (1994), Mani
(1996), Majumdar (1999), Jagdish Kapoor (1999), Patil
(2000), Vepa Kamesam (2001) and Chand (2009). A good
number of these and similar studies discussed the problem
of declining share of investment credit and also the
diversion of institutional agencies from agriculture sector
to other quick yielding sectors.

The economic reforms initiated during the 1990s
had both a positive and negative impact on agriculture
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sector in India. It laid a dappled future to the agriculture
sector. The reforms even though boosted the growth of
service and the manufacturing sectors, were not able to
absorb the surplus labor from agriculture sector. These
trends and the opening up of the economy increased the
demand for Capital Formation in agricultural sector.

Significance of the Study

The initiatives taken by the government through the
agencies got a setback with the launching of reforms in
1991. The impact of reforms is multi-dimensional. The
reforms and the resultant measures rescheduled the
priorities including agriculture, especially the long-term
investment in agriculture. One of the main reasons is that
the declining trend of credit flow from every source
especially from the institutional agencies. Hence, it is
appropriate to have a detailed discussion on the trends in
the institutional flow of credit to agriculture and the share
of long term investment in it.

The specific objective of the study is:

1. To estimate the institutional flow of credit to
agriculture and the share of long term investment in it.

Methodology

The study is based on secondary data. The secondary data
was collected from books, Journals, Government Records,
Annual Reports and Internet Sources. The major sources
of secondary data were the publications of Government of
India such as Economic Survey, various publications of
Central Statistical Organization (CSO), websites of the
following organizations: the National Bank for Agriculture
and Rural Development (NABARD, www.nabard.org); the
Reserve Bank of India (RBI, www.rbi.org.in). Statistical
techniques like percentages, averages and Annual Growth
Rate are also used in this paper.

Institutional Flow of Credit to Agriculture in India
(Pre-liberalization Period)

Starting from the All India Rural Credit Survey Committee
(1954) the necessity for credit delivery system is over
emphasized. Over the years, India has adopted a multi-
agency approach for providing agricultural credit. The
major institutions which provide agriculture credit are
cooperatives, commercial banks and Regional Rural Banks
(RRBs). Table 1 presents the composition of agriculture
credit from 1950-51 to 1990-91.

TABLE 1: INSTITUTIONAL FLOW OF AGRICULTURAL CREDIT (1950-51 TO 1990-91, RS. CRORE IN CURRENT PRICES)

Year Short term Medium term Long term Total

1950-51 22.90 (94.60) - 1.30 (5.38) 24.20 (100)

1960-61 182.80 (85.30) 19.90 (9.20) 11.60 (5.41) 214.30 (100)

1970-71 519.30 (76.49) 58.60 (8.63) 100.90 (14.86) 678.90 (100)

1980-81 1526.30 (71.78) 237.30 (11.16) 362.70 (17.06) 2126.30 (100)

1990-91 2821.60 (71.02) 365.80 (9.21) 785.20 (10.76) 3972.70 (100)

Source : Some Reflections on the Capital Formation in India Agriculture, Vol.51, No.4, P.572, Government of India, Economic Survey.
Notes : Figures in brackets give percentage to total.

It is seen from table 1 that compared to 1970, the flow
of institutional credit was meager in 1950-51 and 1960-
61. The total credit accumulated to Rs. 678.90 crore in
1970-71, the percent share of short term credit and long
term being 76.49 percent, 8.63 percent and 14.86 percent
respectively and it increased to 3972.70 crore in 1990-91,
the percent share of short term credit and long term credit
being 71.02 percent and 10.76 percent respectively.

The percentage share of long term credit in 1980-81
is 17.06 percent. But it decreased to 10.76 percent in
1990-91.

Institutional Flow of Credit to Agriculture in India (Post
Liberalization Period)

The initiatives done by the government got a setback since
1991 because of the changed scenario of the economy as a
consequence of reform process.Therefore it is imperative
to have a relook at the role played by the institutional credit
system, its strategies and the fresh challenges of the system
in the context of the farmer's aspirations in the millennium.
The share of different institutional agencies in the
agricultural credit flow since 1991-92 is depicted in
Table 2.
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TABLE 2: INSTITUTIONAL FLOW OF CREDIT TO AGRICULTURE (RS CRORE)

Year Institutions

Co- Share RRBs Share Commercial Share Total Percent
operative (%) (%) Banks (%) increase

banks

1991-92 4,403 39 336 3 2,341 21 11,202 -

1993-94 8,567 60 749 16 4,897 35 14,213 27

1995-96 10,479 48 1,381 6 10,172 46 22,032 18

1997-98 14,085 44 2,040 6 15,831 50 31,956 45

1999-00 18,363 40 3,172 7 24,733 53 46,268 45

2001-02 23,604 38 4,854 8 33,587 54 62,045 17

2003-04 26,959 31 7,581 9 52,441 60 86,981 25

2005-06 39,404 22 15,223 8 1,25,859 70 1,80,486 44

2007-08 35,875 20 17,987 10 1,28,876 70 1,82,738 51

2009-10 46,871 24 23,984 12 1,21,879 63 1,92,734 51

2011-12 87,963 17 54,450 11 3,68,616 72 5,11,029 165
Source : Economic Survey, Government of India (various issues).

A perusal of Table 2 reveals that the institutional sources
of agricultural credit flow have undergone structural changes.
In spite of their wide network, co-operative banks,
particularly since the 1990s have lost their dominant position
to commercial banks. Prior to nationalization, the
commercial banks were virtually not lending credit to the
agricultural sector. The share of RRBs in institutional credit
disbursement increased from about 3 per cent during 1991-
92 to 12 per cent during 2009-10. In terms of total credit to
agriculture, the share of co-operative banks (22 per cent)
during 2005-06 was less than half of what it was in 1992-93
(62 per cent), while the share of commercial banks (33 to 68
per cent) including RRBs (3 to 10 per cent) almost doubled
during the above period. From 2001-02 to 2011-12, it is
evident from table that the co-operative bank's credit to
agriculture is declining and credit from commercial banks
shows an increasing trend. When we look at the average
size of the credit, per hectare credit from the commercial
bank has decreased. The same thing happens in the case of
per branch also. The co-operative banks which were the
primary source of institutional credit to agriculture have
witnessed a sharp decline in their share in agricultural credit,
which has consistently declined from 86.5 per cent in 1972-
73 to 24 per cent in 2009-10. The co-operatives are withering
away from their principles.

The growth of direct finance to agriculture and allied
activities witnessed a decline in 2010 (12 percent) as
compared to the 1990s (13 per cent), 1980s (14 per cent)
and 1970s (around 16 per cent). Furthermore, a
comparative analysis of direct credit to agriculture and
allied activities during pre and post liberalization period

reveals the fact that the average share of long-term credit
in the total direct finance has not only been much lower
but has also decelerated, which could have dampening
effect on the agricultural investment for future growth
process. Hence, without hesitation one can infer that the
capital formation in agriculture has decelerated in recent
years.

Institutional Flow of Indirect Credit to Agriculture in
India

In 1990-91, the indirect credit from co-operatives was
Rs.1727 crores. In 1992-93, it increased to Rs.2073 crores
(0.42 percent) .One can see a clear hike in the indirect
credit from cooperatives. The credit reached to Rs.135740
crores in 2006-07, 27.74 percent increase from the previous
year. The share of commercial banks increased from 0.08
percent to 36.85 percent. But in the case of RRBs, the share
decreased from 39.13 percent to 3.48 percent in 1998-99.
The loans from co-operatives since 1993-94 are not strictly
comparable with the earlier period as many defaulters
became non-defaulters with the implementation of
Agricultural and Rural Debt Relief (ARDR) Scheme
resulting in an increase in the assistance from banks;
introduction/stabilization of Lead Bank Returns (LBR);
increase in the number of banks as also increase in the
awareness and consequent improvement in the data
maintenance and reporting system at the field level,
resulting in an increase in the amount of loans reported in
subsequent years. The details of indirect credit to
agriculture are shown in table 3.
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TABLE 3 : INSTITUTIONAL FLOW OF INDIRECT CREDIT TO AGRICULTURE IN INDIA (RS CRORE)

Year Cooperatives Share SCBs Share RRBs Share REC Share Total AGR
(%) (%) (%) (%)

1990-91 1727 0.35 200 0.08 9 39.13 709 0.62 2645 -
1992-93 2073 0.42 158 0.07 5 21.74 474 0.41 2709 2.42
1994-95 12337 2.52 583 0.25 0 0.00 967 0.84 13887 412.62
1996-97 18927 3.87 1271 0.54 1 4.35 787 0.68 20986 51.12
1998-99 20818 4.26 1997 0.85 8 3.48 2203 1.92 25026 19.25
2000-01 91337 18.67 3967 1.69 0 0 4109 3.57 99413 297.24
2002-03 92152 18.84 6261 2.66 0 0 6607 5.75 105019 5.64
2004-05 114132 23.33 21728 9.23 0 0 7441 6.47 143301 36.45
2006-07 135740 27.74 38766 16.47 - 10733 9.33 185239 29.27
2008-09 - 73721 31.32 - 17157 14.92 - -
2010-11 - 86732 36.85 - 24519 21.32 - -
2012-13 - - - 39275 34.16 - -
Total 489243 235384 23 114981 598225 -

Source : 1. Reserve Bank of India (in case of SCBs). 2. NABARD. 3. Rural Electrification Ltd.

The primary determinants of the growth of an economy
are the rate of savings and investment. The domestic savings
in India comprises of the household sector, the private
corporate sector and the public sector. Compared to the
1980s, the rate of domestic savings and capital formation
were higher during the 1990s and the first decade of the
present century (table 4). From table 4, one can understand
that in 1950-51, the Gross Domestic Capital Formation is
higher than Gross Domestic Savings. It continued up to
1992-93. From that period, the trend showed a reverse
picture up to 2008-09. While analyzing the case of Gross
Domestic Savings, in 1980-81, household sector starts from
12.9 percent and reached 22.3 percent in 2011-12. In the
case of domestic savings, the household sector and the

private corporate sector registered a rise. The only sector
that registered a fall in savings is the public sector, i.e., in
1980-81 public sector savings is 4.1 percent but in 2011-
12, it is only 1.3 percent. While analyzing the case of Gross
Domestic Capital Formation, the public sector starts from
2.8 and reached 7.9 percent in 2011-12 the saving of private
sector increased rapidly from 8.1 percent in 1950-51 to
24.9 percent in 2011-12. From 2008-09, the Gross
Domestic capital Formation is higher than the Gross
Domestic Savings. Thus, the achievement of a fairly good
rate of growth of the economy during the post reform period
may be attributed to better domestic savings and capital
formation.

TABLE 4 : GROSS DOMESTIC SAVINGS AND GROSS DOMESTIC CAPITAL FORMATION (AS PERCENT OF GDP AT CURRENT PRICES)

Year Gross Domestic Savings Gross Domestic Capital Formation
House holdPrivate Corporate Public Total Public Private Total

sector sector sector sector sector sector

1950-51 6.5 0.9 2.1 9.5 2.8 8.1 10.9
1960-61 6.8 1.6 3.2 11.6 7.1 7.5 14.6
1970-71 9.5 1.4 3.4 14.3 6.4 8.9 15.3
1980-81 12.1 1.6 4.1 17.8 8.9 9.2 18.1
1990-91 18.5 2.6 1.8 22.9 10.6 14.3 24.9
1992-93 16.5 2.6 2.2 21.3 9.5 14.7 24.2
1994-95 17.9 3.4 2.3 23.6 9.7 13.5 23.2
1996-97 15.8 4.4 2.2 22.4 7.8 14.3 22.1
1998-99 19.5 3.8 -0.2 23.1 7.3 16.3 23.6
2000-01 21.4 3.7 -1.3 23.8 7.2 16.4 23.6
2002-03 22.3 3.9 -0.3 25.9 6.5 18.0 24.5
2004-05 23.6 6.6 2.3 32.5 7.4 23.8 31.2
2006-07 23.2 7.9 3.6 34.7 8.3 26.4 34.7
2008-09 23.6 7.4 1.0 32 9.4 24.8 34.2
2010-11 23.5 7.9 2.6 34 8.4 26.5 34.9
2011-12 22.3 7.2 1.3 30.8 7.9 24.9 32.8
Source : Economic Survey, Government of India (various issues).
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Capital Formation in Agriculture

Although the overall growth of the Indian economy has
depended much upon the performance of agriculture, over
the years, not much public investment has been made in its
development. There is a steady deceleration in public
investment in gross capital formation (GCF) in agriculture.
In 1980-81, the public investment as a percentage of GCF
in agriculture was 38.7 percent which reduced to 16.2
percent in 1996-97. During this period the share of private

investment, however, rose from 61.3 percent to 83.8
percent.

This rise is attributed mostly to better terms of trade
offered by the government to agriculture vis- a-vis industry.
The fall in public sector investment is attributed to increase
in current expenditure to meet higher subsidies on food,
fertilizers, electricity, irrigation, credit and other farm inputs
rather than creating assets. The trend of GCF in agriculture
and allied sectors during the pre-liberalization period is
given in table 5.

TABLE 5 : GCF IN AGRICULTURE AND ALLIED SECTORS (Pre- liberalization period)

Year Public Sector Private sector Total Public (%) Private (%) AGR

1950-51 290 844 1134 25.57 74.43 -

1952-53 306 709 1015 30.15 69.85 -10.49

1954-55 498 650 1148 43.38 56.62 13.10

1956-57 758 1248 2006 37.79 62.21 74.74

1958-59 900 884 1784 50.45 49.55 -11.07

1960-61 1278 1340 2618 48.82 51.18 46.75

1962-63 1607 1592 3199  50.23 49.77 22.19

1964-65 2196 2138 4334 50.67 49.33 35.48

1966-67 2424 2956 5380 45.06 54.94 24.13

1968-69 2472 3296 5768 42.86 57.14 7.21

1970-71 3044 4253 7297 41.72 58.28 26.51

1972-73 4273 4617 8890 48.07 51.93 21.83

1974-75 5886 9124 15010 39.21 60.79 68.84

1976-77 9172 7767 16939 54.15 45.85 12.85

1978-79 10738 12199 22937 46.82 53.18 35.41

1980-81 13727 13275 27002 50.84 49.16 17.72

1982-83 23412 19944 43356 54.00 46.00 60.57

1984-85 29499 25770 55269 53.37 46.63 27.48

1986-87 40619 35389 76008 53.44 46.56 37.52

1988-89 47073 57087 104160 45.19 54.81 37.04

1989-90 54207 65800 120007 45.17 54.83 15.21

Source : Economic Survey, Government of India (Various issues).

In the pre-liberalization period (table 5), total capital
formation is increasing in a decreasing manner. The share
of public sector in total capital formation has decreased
and of private sector is slightly increasing from the previous
years. It is seen from the table that between 1980-81 and

1982-83, capital formation increased from Rs. 27002 crores
to Rs.43356 crores, the percent growth being 60.57 percent
which was the impact of green revolution and it steeply
decreased to 27.48 percent in 1984-85, and to only 15.21
percent in 1989-90.
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TABLE 6 : GCF IN AGRICULTURE AND ALLIED SECTORS (POST LIBERALIZATION PERIOD)

Year Public Sector Private sector Total Public (%) Private (%) AGR

1990-91 62000 84018 146018 42.46 57.54 -
1992-93 73854 113914 187768 39.33 60.67 28.59
1994-95 101530 140984 242514 41.87 58.13 29.16
1996-97 110633 202423 313056 35.34 64.66 29.09
1998-99 130898 293148 424046 30.87 69.13 35.45
2000-01 155299 355054 510353 30.43 69.57 20.35
2002-03 163403 455917 619320 26.38 73.62 21.35
2004-05 240580 770598 1011178 23.79 76.21 63.27
2006-07 356556 1134319 1490875 23.92 76.08 47.44
2008-09 531730 1396160 1927890 27.58 72.42 29.31
2010-11 653959 2065618 2719577 24.05 75.95 41.06
2011-12 705208 2233249 2938456 24.00 76.00 8.05

Source : Economic Survey, Government of India (various issues)

Figure 1 : GCF in agriculture and allied sectors (Post-liberalization period)

Table 6 and figure 1 show the relationship between
public and private capital formation in agricultural sector
during post-liberalization period. Since 1990-91,
it indicates a disturbing picture. The public sector capital
formation improved from Rs. 73854 crores (39.33 percent)
in 1992-93 to Rs.101530 crores (41.87 percent) in
1994-95. Since then it recorded a downfall with minor
fluctuations. It is evident from table 6i.e., 35.34 percent in
1996-97, 30.43 percent in 2000-01, 24.05 percent in
2010-11 and 24.00 in 2011-12. Hence, logically the decline
in public sector capital formation is linked to the reform
process. On the other hand, private sector capital formation
recorded marginal improvement since 1994-95.

In 1996-97, the percentage share of private sector is 64.66
percent. it increased to 69.57 percent in 2000-01,73.62
percent in 2002-03 and 75.95 percent in 2010-11.It is
alarming to note that the share of capital formation as a
percentage to GDP declined from 1.9 percent in 1990-91
to 1.3 percent in 2002-03, which authenticate the fact that
the capital formation is declining in Indian agriculture,
particularly after 1991. There are a large number of factors
like high transaction cost, structural deficiencies in the rural
credit delivery system, issues relating to credit worthiness,
lack of collaterals in view of low asset base of farmers,
low volume of loans with associated higher risks, high man
power requirements, etc. are behind this phenomenon and
the determinants are directly linked to institutional structure.
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The findings are summarizing as: The trends in
institutional credit to agriculture indicated that the
percentage share of agricultural credit is falling over the
years. The growth rate of credit flow to agriculture from
commercial banks in the period 2002 to 2011 was 17.6 per
cent per annum, which was significantly higher than the
corresponding growth rate in the period between 1991 and
2001. However, contrary to general perception, this revival
of credit flow to agriculture cannot be attributed to the
announcement of the government in 2004 to double credit
flow to agriculture in three years. In fact, the revival had
begun in the late-1990s itself. The extent of revival of credit
flow to agriculture in the 2000s would have been far less
impressive in the absence of a sharp growth in indirect
finance to agriculture. About one third of the increase in
credit flow to agriculture between 2002 and 2011 was on
account of the increase in indirect finance. The share of
Gross Capital Formation in Agriculture to GDP is reducing
year after year, after 1990-91.The share of private
investment started to rise after the reform period, yet the
magnitude of change has been declining. A significant
proportion of the increase in total bank credit to agriculture
between 2000 and 2006 was accounted for by indirect
finance to agriculture. Of the total increase credit supply
to agriculture between 2000 and 2006, about one third was
contributed by indirect finance. Between 2000 and 2006,
while direct finance grew at an annual rate of 17 percent,
indirect finance increased at an astonishing annual rate of
32.9 percent. In the context of globalization, to increase
the competitiveness of agriculture, it is necessary to increase
the flow of investment credit to agriculture to meet the
global challenges.

Conclusion

The agricultural performance engrosses many production
factors; agricultural credit is one of them. The structure of
the sources of credit has witnessed a clear shift and
commercial banks have emerged as the major source of
institutional credit to agriculture in recent years. Further,
the portfolio of institutional credit to agriculture has also
changed and the share of investment credit in total credit
has declined over time. The declining share of investment
credit may constrain the agricultural sector to realize its
potential. The paper inferred that the capital formation is
decreasing in the agricultural sector due to different reasons.
One explanation is the diversion of institutional agencies
from agriculture sector to other quick yielding sectors.
Indian policy makers must correct for the neglect of
agriculture by enhancing government allocation of planned
funds to agriculture, else the nation will have to pay a heavy
price in terms of growth, food security and poverty
alleviation.
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Abstract

The present paper attempts to examine the impact of
economic liberalization on agricultural production systems
prevalent in the North-East region. Calculating agricultural
productivity in money terms for two points of time —
1998-99 (liberalization period) and 2008-09
(post-liberalization), it is found that the central parts of
Meghalaya plateau, the hill districts of Manipur and the
Eastern parts of Arunachal Himalaya have witnessed very
high rate of agricultural productivity. It happened due to
two main reasons: first, a fast transformation of the food-
grain dominated cropping pattern into commercial cropping
because farmers wish to grow high value crops to maximize
their profit and, secondly, the growing market economy
and expanding road network in rural areas which have been
helping in regulating agricultural products within and
outside North-East Region.

Introduction

Economic reforms in India were initiated in 1991 through
the process of trade liberalization of agricultural
commodities and removal of subsidies on fertilizer and
irrigation which was implemented gradually. New
economic policy and liberalization leads to reduction of
tariff rate for agriculture products from 113 per cent in
1990-1991 to 26 per cent in 1997-1998. This means that
farmers now have relatively closer access to import new
technology and better capital equipment as well as the
option of adoption of better farming techniques which
should lead to technical progress and, consequently, the
productivity enhancement.Ultimately, it leads to rethinking
of production technique and efficient utilization of inputs
and technology.

Indian farmers are responding well to opportunities
in commercial agriculture and diversifying to meet the
rising demand for food products. Such trends show that
the crop productivity is diversifying toward non-food grains
and high-value commodities such as fruits and vegetables
(Singh and Pal 2010). Increase in agricultural output and
productivity is important for two reasons. First, higher
production and productivity are crucial elements of
agriculture to meet the growing demand for food and non-
food agricultural products in both domestic and foreign
markets. Secondly, an increase in productivity drives up
agricultural income and improves the competitiveness of
this sector (Coelli and Rao 2003, Singh and Chhetri 2012).
It is noticed that there has been constant change in land
use with the increasing pressure of population and
consequent demand for food, development activities and
technological improvements.

The economy of North-Eastern region is mainly rural
and agrarian as it accommodates more than 88 per cent
population in its rural areas,of which 80.5 per cent is engaged
in agriculture and allied sectors of economy as per Census
2001 records. In every year, more than 2.7 million hectare
of land is used for practising shifting cultivation. The shifting
cultivators grow food grains, vegetables and also cash crops.
In fact, the growers aim at growing crops in their land as
they need for their family consumption. Despite increasing
food consumption in the region, the percentage share of
Gross Domestic State Product (GDSP) from agriculture has
been continuously declining from 44.21 in early 1980's to
34.59 in early 1990's. In the region, the percentage share of
agriculture in GSDP varies from 13.6 in Mizoram to 28.80
per cent in Nagaland (Table - 1).

Economic Liberalization and Agricultural Productivity in North-East India

SURENDRA SINGH1 AND ZORAMKHUMA2

Source : Central Statistics Office, MOSPI, Govt. of India, New Delhi, *2008-09, **2007-08, ***2006-07.
1Professor Retd 2Research Scholar Department of Geography, North-Eastern Hill University, Shillong—793022 (India).

TABLE 1 : GROSS STATE DOMESTIC PRODUCT FROM AGRICULTURE FOR 2009-10 AT CONSTANT PRICES 1999-2000
(FIGURES IN LAKHS RUPEES)

State GSDP from Agriculture Total GSDP Percentage Share of Agriculture
to Total GDSP

Assam 12,47,811 56,70,231 22.01
Arunachal Pradesh* 65,387 302,827 21.59
Manipur* 94,082 4,89,866 19.21
Meghalaya* 1,12,783 6,45,901 17.46
Mizoram* 35,633 2,62,033 13.60
Nagaland*** 1,39,661 4,84,992 28.80
Tripura** 1,70,569 8,34,958 20.43
Total 18,65,926 86,90,808 21.47
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So far as agriculture of the North-East Region of the
country is concerned, more than two-third area of the region
is hilly; the plain and flat lands are limited to permanent
cultivation. Highland paddy is the predominant crop of
these lands, mixed with maize, ginger, chilies, beans, tuber
crops, tobacco, cotton etc., to meet annual needs of the
households. The choice of crop is consumption-oriented,
except in some hill areas exposed to modern farming
methods where single crop is taken in a given piece of
land. Rice, maize, and wheat are important cereals while
tuber crops such as tapioca, yams and sweet potato, oilseeds
and sesamum, jute, mesta, ramie, cotton and pulses are all
important crops of the region. Due to unique diversity of
agro-ecological conditions owing to topographical
variations, altitudinal differences and variation of soil
fertility, a large number of fruits and plantation crops like
coconut, cashew nut, areca nut, black-pepper and so on
are cultivated. Vast area on the hill slopes under shifting
cultivation provides an unlimited scope for expansion of
horticulture-based industries in a phased manner as an
alternative to the shifting cultivation.

Parallel to the other parts of the country, the agricultural
practices in North-East India are mainly foodgrain
dominated. According to the report of Economic Survey
of India (2002), the total food grain production has
increased from 170 million tonnes in 1991-92 to 203
million tonnes in 2000-01 after the implementation of new
economic policies. The rice production increased from
86.95 million tonnes in 1999-2000 to 93.78 million tonnes
in 2004-2005. The spectacular improvement in rice
production was due to adoption of HYVs of seeds,
utilization of irrigation facilities, application of fertilizer,
plant protection measures and use of improved farm
implement has not been realized to a great extend in North-
Eastern states (Viraktamath et al. 2008).

Issues Addressed

In the fast changing agricultural pattern from foodgrain to
commercial crops, the rapid increase in the productivity
and production levels within the ambit of fast rate of GDP
in India during the half of 21st century, it is still not clear
that the same rate of change of agricultural productivity
was recorded in North Eastern Region which is called the
replica of India in the context of its physical structure and
socio-cultural diversity (include Study area map). The
issues of productivity increase and changes in cropping
pattern are relevant to probe into the productivity pattern
of pre- and post-liberalization periods in North East where
horticulture on the hill slope and permanent intensive
cultivation in the valley flats have been practised for long.

Despite age-old traditional practices of agriculture
(shifting cultivation), there seems to be significant changes
in the use of agricultural implements from early traditional
implements to modern small sized tractor, power tiller and
so on. But indigenous system of irrigation is still continuing

because it is suitable for hill topography. Land reform
system is complex and difficult task in North-East India
because the land-system is governed by traditions and
customs in most of the hill areas, but there has been written
land-law in Assam (Land and Revenue Regulation-1886),
in Tripura (The Tripura Land-Revenue and Land Reforms
Act-1960) and in Manipur (Manipur Land-Revenue and
Land Reforms Act-1960) (Goswami 2006). Jhum Land
Regulation Act of 1970 was only the land legislation in
Nagaland, while the land relations in Meghalaya are guided
entirely by unwritten traditions and customary laws.

Under such situation of changing environment of
agricultural practices, the issues of the changes in
productivity over time may be the consequence of
increasing population pressure, technological enhancement
and implementation of economic liberalization policies of
the government.There are numerous studies at global as
well as Indian contexts which follow two schools of thought
on development of agricultural production; first follows
the Marxian economic view of population growth that
compels to increase agricultural production (Boserup1965).
The second school follows western concept of
technological enhancement and production increase
(Binswanger 1978). However, the validity of such premises
is to be tested to take into account North East India where
a significant variation in agro-ecological conditions and
socio-economic milieu is prevalent.

Keeping this view in mind, the main issues of
productivity increase are to be addressed by considering
productivity variations within the zone and changes over
time in respect to changes in cropping pattern during
implementation of new policies of economic liberalization
(effect of road transport and increasing market
facilities).Therefore, attention is focused towards the
changing pattern of agricultural productivity and its area-
specific factors.

Study Area

The North East region of India is formed by seven sister
states- Arunachal Pradesh, Assam, Manipur, Meghalaya,
Mizoram, Nagaland and Tripura. The total geographical
area of the region is about 8 percent of the total geographical
area of the country accounting for about 263 lakh hectares.

Physiographically, the North East Region is divided
into three main sub-divisions-(i) Hills and Mountains,
(ii) Plateau and (iii) the basin of Brahmaputra and Barak
River. The Hills and Mountains and basin alone account
for approximately 65 percent of the total land area while
Brahmaputra valley and Meghalaya plateau cover 22
percent and 13 per cent respectively. There is a wide
altitudinal variation ranging from 300 m to 5000 m. The
temperature varies from tropical plains of Barak Valley to
temperate hills. The region is well known for very high
rainfall combined with very high humidity. All these factors
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affect regional agricultural systems in a vivid manner. About
70 percent of the area is under forest cover. The main
strength of the region lies in its vast natural resources
especially in its forest, water, flora and fauna diversity
within which different types of agriculture has been
practicing. Due to vast variations in agro-ecological
conditions of surface features, the North-East Region has
significant areas variations in crop-growth systems and
productivity variation. It has been studied in understanding
the productivity pattern.

Measurement of Agricultural Production and
Productivity

The concept of agricultural productivity is related to
production factors and the production of a particular factor.
Since total production of agriculture is result of various
factors like land (referring to physical conditions of land),
labour (engaged human and cattle force to produce) and
capital (the technology), the productivity has been defined
relatively in terms of production per unit of land (land
productivity), production produced per unit labour (labour
productivity) and production per unit of capital (in the form
of technology) invested in land operation.

In present case, agricultural productivity refers to land
productivity that is defined as total agricultural output per
unit of cultivated area. However, a total agricultural output
was conceived by many geographers/economists differently
by considering the crop areas coverage and crop-yield to
convert yield into total production.Going through the
literature available on measurement of agricultural output,
it is widely accepted that agricultural production is the result
of combinations of infra-structural elements, viz, physical,
techno-economic, socio-cultural, etc. by which agricultural
efficiency is influenced (Singh and Chauhan, 1977).
Therefore, the study of agricultural production may be done
by considering three different aspects such as output per
unit area, output per man-hour and input-output ratio
(Stamp, 1960). Much has been written by economists and
agricultural scientists on how to measure productivity.
Different concepts and corresponding measures of
productivity may be appropriate for different purposes,
though they all express some measures of output relative
to agricultural production factors. Since market price of
agricultural products influencing factor of agricultural
output, the economists considered three elements of
agriculture (Area, Yield and Price of crops) to measure the
total output in terms of money value. For the purpose of
aggregated agricultural output, the following standard
formula used by Bhalla and Tyagi (1989) and Singh (1994),
has been adopted:

O = ∑ (Ai.Yi.Pi) … … (1)

Then agricultural productivity is simply the output per unit
of cultivated land as

Y = (O/A), … … (2)

where, Y = agricultural productivity per area unit,
Ai = area of ith Crop, Yi = yield of ith Crop, Pi = harvest
price of ith Crop, O = total agricultural output in its money
term.

For the purpose of analyzing the changing pattern of
agricultural productivity in North-East India, the conversion
of area and yield of the various crops has been used for
two points of time (i.e., 1998-99 and 2008-09). Thus, the
agricultural output of each of the areas unit (District) has
been calculated by converting crop production into its
money term with the help of multiplying total production
of each crop by its constant harvest price of the base year
(1998-99).

Change in agricultural productivity over time is simply
the difference in productivity levels between base year
(t0)and current year (t1). Considering such differences at
district level, the pattern of productivity changes are shown
to understand and its processes.

The regional analysis of agricultural productivity is
solely based on secondary data collected district wise from
Ministry of Information and Technology, Government of
India and other government publications through
government websites, namely www.agricoop.nic.in and
www.indianstat.com. As there is significant areal variation
in harvest price of various crops, the district wise crop-
price data were used. Farm harvest price of 1998-99 is
considered for both the time periods, 1998-99 the
liberalization phase and 2008-09 the Post-liberalization
phase of economic growth. A total number of 32 crops were
included for the calculation of the total agricultural output.
In order to show the causes of productivity change, these
crops were grouped into two sub-groups as foodgrains
(rice, maize, wheat, arhar, bajra, jowar, masoor, moong,
small millets, urad and gram) and commercial crops (jute,
cotton, sugercane, arecanut, banana, nigerseed, tapioca,
black-pepper, turmeric, chillies, ginger, mustard and
rapeseeds, castor seeds, linseeds, sunflower, soya bean,
potato, onion, bean, pea and sweet potato). The required
farm harvest price data for each of the crops for the year
1998-99 were collected from the government websites
mentioned above, published by Directorate of Economics
and Statistics, Ministry of Agriculture, Government of
India.

Agricultural Productivity Pattern during
Liberalization and Post Liberalization Periods

Classifying districts into five productivity
classes,namely:(i) very high productivity (above
Rs. 20,000/ha), (ii) high(Rs. 15,000/ha - Rs. 20,000/ha),
(iii) medium (Rs.10,000/ha- Rs. 15,000/ha), (iv) low
(Rs. 5,000/ha-Rs. 10,000/ha) and (v) very low productivity
(belowRs. 5,000/ha), the general productivity pattern for
the years 1998-99 and 2008-09 are curved out to analyze
the processes of productivity change during the post-
liberalization period.
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Areas of High and Very High Productivity (Above Rs.
15,000/ha) were confined only in the Manipur hills and
Imphal Valley including Southern Parts of Naga hills and
Jaintia hills of Meghalaya plateau during liberalization
period (Fig- 1A). Such areas were expanded remarkably
from 24.43% of total cropped area (17 districts) to more
than more than 50% (47 districts) during the period of post-
liberalization (1998-99 to 2008-09). The surrounding areas
of Patkai hills and Eastern part of Arunachal Himalaya and

entire Meghalaya plateau including Karbi hills of Assam
were included in the expanded areas of high productivity
during the post-liberalization period. An area of Central
part of Brahmaputra plains is also increased productivity
to be the part of high productivity category during the same
period of time (Fig.-1B). In fact, the comparison of these
patterns shows the absolute picture of productivity change.
More detail patterning of change is shown by highlighting
district wise decadal change in productivity levels.

Figure 1 Levels of Agricultural Productivity in (a) 1998-99 and (b) 2008-09

A 1998-99 B 2008-09

Variation and Decadal Change in Agricultural
Productivity Levels (1998-99 to 2008-09)

The inter-district variations in agricultural productivity
change are the visualization of regional inequalities in
agricultural productivity levels. Such variation over time
shows the speed of agricultural transformation. There are
two dimensions considered for the measurement of change
in productivity levels: the degree of productivity variability
within the productivity classes and, secondly, the regional
patterns of productivity change over time. The degree of
variability is measured statistically by calculating
Coefficient of Variation (CV) that is the ratio of Standard
Deviation (SD) with the mean as CV(%) = (SD/Mean)*100.
The regional pattern of productivity change was shown by
mapping the inter district variation in productivity change.

The districts were classified into five classed as (i) the Areas
of High Productivity Increase (Above Rs. 20,000/ha),
(ii) Moderate Increase (Rs. 10,000/ha to 20,000/ha),
(iii) Low Increase (Rs 0 to 10,000/ha), (iv) Moderate
Decline (Rs. 0 to 3,000/ha) and (v) Fast Decline (More
than Rs. -3,000/ha) and mapped the emerging pattern of
change.

As far as variation in productivity level is concerned,
the productivity level of each productivity class has been
increased after the implementation of liberalization policy.
However, there has been in increasing degree of
productivity variation. For example, a noticeable increase
in the degree of variation from 15.08 % to 58.73 % was
noticed within the very high category of productivity level
(Table-2).
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TABLE 2 : VARIATION IN PRODUCTIVITY LEVELS IN VARIOUS PRODUCTIVITY CLASS IN THE NORTH EAST INDIA  (1998-99 AND 2008-09)

Sl.  Productivity Class (Rs.ha) No.of Districts Mean Pro- Standard Coefficient
No. ductivity level Deviation of variation

(Rs.ha) (Rs.ha) (%)
1998-99 2008-09 1998-99 2008-09 1998-99 2008-09 1998-99 2008-09

1 Very High ( Rs. 20,000 above) 7 24 24544 37882 3702 22246 15.08 58.73
2 High ( Rs. 15,000- 20,000) 10 23 17945 17600 1333 1231 7.41 7.60
3 Medium (Rs. 10,000 -15,000) 10 18 12410 13431 1163 1421 9.38 10.58
4 Low ( Rs. 5,000 -10,000) 24 5 7296 7204 1318 795 18.06 11.04
5 Very Low (below Rs 5000) 72 2 2722 4671 1781 163 65.45 3.50

Figure 2 : Changes in Agricultural Productivity (1998-99 to 2008-09)

It means that an obliterated pattern of productivity
distribution emerges in the North East Region during the
liberalization period. In fact, low productivity areas of
central Manipur valley were expanded towards entire
Meghalaya plateau and most of Arunachal Himalayas due
to changes in cropping pattern. The Areas of high increase
in Productivity (Above Rs.20,000/ha) are found in the ten
districts of North East region which are generally located
in the Arunachal North and Meghalaya Plateau. The highest
degree of change is experienced in the districts of Dibang

Valley (Rs.93,535/ha) followed by East Garo Hills
(Rs. 62,085/ha), Ri-Bhoi (Rs. 61,503/ha), N.C. Hills
(Rs. 55,396/ha), East Siang (Rs. 43,088), East Khasi Hills
(Rs. 38,367/ha), Lohit (Rs. 25,507/ha), Changlang
(Rs. 20,972/ha), West Khasi (Rs. 20,972/ha) and West Garo
Hills (Rs. 20,191/ha). The areas of rapid change of
agricultural productivity are situated in the hill area of
Meghalaya that has potential for the cultivation of
horticulture crops. Another area is in the loop of Eastern
Himalaya located in the Eastern mountain parts of
Arunachal Pradesh (Fig.-2).
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Process of Productivity Change

No doubt, the expansion of the areas of high productivity
change in the North-East region is the result of two major
forces accelerated during the liberalization phase of
economic development. First is closely related to the
mobilization of tribal rural-based economies through the new
intensive and options of agricultural production increase
given by the State Government. For example, implementation
of watershed management and rural-livelihood programmes
for the hill states of the North-East provided a sound base
for alterations of their traditional means of cultivation in
these areas of high productivity increase. The conversion of
traditional system of rice - based Jhum into broom- based
cultivation especially in the central part of Meghalaya, the
replacement of traditional horticultural crops by new HYVs
of crops to yield more production in Nagaland and Arunachal
states and the introduction of more remunerative crops like
Tea, Cashew nuts and Orange crops in Garo Hills and in
many parts of Meghalaya plateau are main causes of
productivity increase.

The second main cause of productivity increase in the
hills and a marginal area of Brahmaputra plains are the
fast growth of town-economies and intensification of road
network that regulated the agricultural production within
and outside the region. For example, increasing role of State
capitals like Aizawl as collection center of agricultural
production changed the cropping pattern from food grains

to commercial crops. Increasing market facilities to sale
the agricultural products in hill towns and larger urban
centers of the plains have changed the cropping pattern
fast from low value crops to high value horticultural crops
in the cropping pattern of these high productivity areas. In
fact, Hills and mountains have better agro-ecological
conditions to grow horticulture crops and vegetables in the
North-Eastern Region. Increasing area under commercial
crops increases agricultural output during liberalization
period. That is why, the marginal contribution of the output
of commercial crops to the total agricultural output during
liberalization period raised significantly the productivity
to about 40.1% from 37.69% to 78.00% in the areas of
very high productivity classes (Table-3and4). Further, such
changing situations of agricultural practices during the
liberalization phase of development diversify the
productivity pattern as degree of areal variability increases
significantly. From geographical point of view, areal
variation in productivity mainly depends on the physical
factors like topography, temperature, rainfall, soil type, the
socio-economic factors related to population density
(creates demand for food).Such facts have also been
highlighted in the other studies conducted on agricultural
productivity in the North-East India. The change in crop
productivity through increasing area and output of
commercial crops is also visualized in the upper part of
Brahmaputra valley as vegetables and spices gained place
in cropping pattern (Singh and Talukdar2012).

TABLE 3 : TOTAL AREA AND OUTPUT IN DIFFERENT PRODUCTIVITY CLASSES IN NORTH-EAST INDIA IN 1998-99

Productivity Class No. Total Area (ha) and Output (Rs. Lakh)
of Food Grains Commercial Crops

District Area toTotal Output to Total Area to Total Output to Total
Area (ha) % (Rs. Lakh) % Area (ha) % (Rs. Lakh) %

Very High (Above Rs. 20000) 7 86,273 94.75 11,772.67 62.31 4,785 5.25 7,119.54 37.69
High  (Rs.15000-20000) 10 1,52,587 88.68 22,871.03 74.94 19,483 11.32 7,648.96 25.06
Medium (Rs. 10000-15000) 10 2,60,248 93.67 28,864.02 81.24 17,597 6.33 6,664.06 18.76
Low (Rs. 5000-10000) 24 3,63,857 85.55 31,319.81 89.33 61,437 14.45 3,741.08 10.67
Very Low (Below Rs. 5000) 21 72,070 63.98 3,693.60 85.78 40,569 36.01 614.34 14.26
Total/average 72 9,19,997 85.33 98,521.12 78.72 1,42,922 21.86 25,787.98 21.29
Source : Compiled by the Authors

TABLE 4 : TOTAL AREA AND OUTPUT IN DIFFERENT PRODUCTIVITY CLASSES IN NORTH-EAST INDIA IN 2008-09

Productivity Class No. Total Area (ha) and Output (Rs. Lakh)
of Food Grains Commercial Crops

District Area toTotal Output to Total Area to Total Output to Total
Area (ha) % (Rs. Lakh) % Area (ha) % (Rs. Lakh) %

Very High (Above Rs. 20000)24 6,96,568 73.32 69,287 22.00 2,53,414 26.68 2,45,524 78.00
High  (Rs.15000-20000) 23 15,14,191 82.22 1,70,536 53.04 3,27,389 17.78 1,50,968 46.96
Medium (Rs.10000-15000) 18 12,86,263 83.00 1,12,399 54.19 2,63,353 17.00 95,003 45.81
Low  (Rs.5000-10000) 5 51,155 93.11 2,864 73.12 3,784 6.89 1,053 26.88
Very Low (Below Rs. 5000) 2 7,558 87.94 258 63.78 1,036 12.05 1,46 36.21
Total/avg. 72 35,55,735 83.91 3,55,344 53.22 8,48,976 16.08 49,2694 46.77
Source : Compiled by Authors
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A recent study on changing agricultural pattern
conducted in the central Brahmaputra plains choosing
Nagaon district of agricultural dominance which is located
between North Cachar- Karbiang long hills of Meghalaya
plateau and flood plains of Brahmaputra river having three
distinct micro- topographic features: the narrow river
valleys of foot-hill topography, the built- up plains of old-
alluvial formed by Kapili and Jamuna rivers, and the
seasonal flood plains of charlands (river beds), beels
(islands), oxbow-dry lakes and lowland green grazing
grounds where the Muslim peasants of immigrant origins
are settled, concludes that, despite much higher density of
population (711 persons/sq km) and strong agriculture base
of rural economy (as it accounts for about 70% to total
population of the district) and rural consumption pattern
(that is based on their own grown food), there has been
remarkable increase in the areas of horticulture (fruits,
vegetables and nuts) and cash crops (fibers, spices,
sugarcane and tea). Horticulture accounted for 5.00 % and
cash crops 12.26% in the district in 1990-91 while 70.00 %
cultivated land was under rice cultivation. The area was
increased under horticultural crops from 5.00 % to 9.99%
and under cash crops from 5.00% to 17.25 % during the
last 15 years (1990-91 to 2005-06), while the area under
rice cultivation remained almost same (Saikia 2012:
83-138).

In spite of occasional floods in the flood plains situated
in the central parts of Brahmaputra Valley, the Nagaon area
of strong rural economy, the intensity of cropping was

higher in these areas than the other parts of the district as
across the district intensity remained low (113.78 to
115.00%) during the period of liberalization. Literacy and
irrigation do not have impact on cropping intensity.
However, rural population has positive correlation with
intensity (r= 0.90) (Saikia 2012:159-169). It means that
food grain consumption is the main factor of productivity
increase than technology. Despite fast changes in
productivity pattern, market access and market economies
are not yet influencing the cropping pattern in this area of
growing agricultural economy.

The agricultural productivity is sensitive to the high
value crops like vegetables and cash crops which raised
productivity especially in the chars of low lying areas where
wet alluvial fertile soils, gradually increased use of chemical
fertilizers and laborious. Muslim peasants who grow three
crops in a year in these areas are main causes of increasing
productivity and commercialization in agriculture.
However, these changes are much slower in Brahmaputra
valley than the hills and mountains areas. In the hill areas,
horticulture, floriculture and high value crops like broom-
grass in Jhum areas of Meghalaya plateau are important
crops. On the whole, it is obvious that increasing output of
commercial crops increases the productivity. The areas of
low increase in the output of commercial crops have very
slow increase (output Rs. 15,000/ha) in productivity. On
the other hand, the areas of high decadal increase in the
output of commercial crops (60-80%) have faster changes
in agricultural productivity (Fig. -3).

Figure 3 : Increase in Agricultural Productivity as Output of Commercial Crop increases

Fast
Increase

Moderate
IncreaseSlow Increase

Change in Commercial Crops Output (in%)

C
ha

ng
e 

in
 P

ro
du

ct
iv

ity
 (i

n 
R

s/
ha

)



28 Agricultural Situation in India

SERVER3\E\AGRICULTURE 2015\2398AGRI

Concluding Remarks

There has been fast change in agricultural productivity
during the liberalization phase of economic development
in the North-East Region. Only a few patches of high
productivity (in the hill areas) have been expanded up to
the half of the North-East area during the last ten years. It
happened due to the changing food grain dominated crop
pattern (1998-99) to horticulture and fruits dominated
crop(2008-09). Hill areas have potential to expand
horticultural crops because of humid climate, fertile soils
and bio-diversity in this area. Such interesting changes of
agricultural productivity are characterized as:

(a) The areas having moderate productivity level in
1998-99 have experienced fast change in productivity
during the decade considered for. In 2008-09, about
65 percent areas (47 out of 72 districts) fall under the
categories having very high productivity levels. This
means that agricultural productivity is increased in the
moderate productivity areas in the region. These fast
changing areas have experienced fast development in
rural road connectivity that has altered cropping pattern
from food grains to commercial crops. The main
driving factors of productivity increase in the North-
East Region are the improvement of agricultural
infrastructure (irrigation, HYV seeds and road density)
that has created situation for commercialization in
agriculture.

(b) The Central Meghalaya Plateau and North-Eastern part
of Arunachal Pradesh Himalaya have the highest
increase in agricultural productivity. The role of
Horticulture Directorates of various states is
recognizable. These Departments of state
Governments have been helping for long to increase
areas under cash crop cultivation. During the last ten
years of liberalization phase, commercial crops
became popular in the hill areas. That is why the
agricultural productivity rose rapidly. Farmers
introduced new commercial crops by replacing their
traditional crops. Improvement of roads network in
this area also leads to the farmer behavior for selling
their agricultural product in the market. However,
productivity pattern become more diversified.

(c) Some areas of low level of productivity located in the
middle and lower parts of Brahmaputra Valley also
emerged as the areas of the moderate productivity
increase due to increasing areas under high value
commercial crops. In the surroundings of the urban
centers, productivity boosted fast because of diffusion
effect of growing market-economy. For example,
Kamrup district of Assam accounted as low
productivity area Rs. 3,851/ha in pre-liberalization
period (1998-99). It was raised to Rs.17,359/ha during
the liberalization period due to direct impact of
urbanization.
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Introduction

In a developing economy like India, growth builds up
pressures on agriculture on account of the rising demand
for agricultural products. This process is accelerated by
the rapid growth of population accompanied by rising levels
of income. Does supply of agricultural products respond
to its rising demand? This question becomes critical and
assumes central importance and hence calls for the efficient
utilization of resources.

The supply response of crop or acreage response of
agricultural crop is one of the important procedure
predicting crop production. Agriculture is the most
important sector in the economy of nation. In India, during
the last two decades, increase in population has been more
pronounced than increase in agricultural production,
creating a lag in the availability and requirement of food
crop. Thus to feed the millions of India, the pace of
agricultural production has to be increased through proper
planning and policy formulating. It is a matter of paramount
importance to study the behavior of farmer's attitude
towards area allocation to different crops. Keeping in view
these aspects, the present study was based on following
the objectives:

1. To estimate the growth rate and instability of area,
production and productivity of Tur.

2. To study the relative contribution of area and yield on
production.

3. To study the effect of price and non price factors on
acreage response.

4. To estimate short run and long run elasticity of Tur.

Methodology

The study was undertaken to examine the extent of
deviation from planned acreage while making ultimate
acreage allocation.

Collection of Data

The study was based on secondary data collected from the
five selected districts of Eastern Vidarbha Zone (EVZ) viz;
Nagpur, Wardha, Bhandara, Chandrapur, Gadchiroli. The
data pertains to the period of last 30 years i.e., from 1983-
84 to 2013-14. Data used for the present study was collected
from published sources. The study was conducted on
following period:

Period I - From 1984-85 to 1998-99

Period II - From 1999-2000 to 2013-14

Overall - From 1984-85 to 2013-14

Analytical Techniques etc.

Growth Rate Analysis

The compound growth rate of area, production and yield
for Tur were estimated for selected districts of EVZ. The
district-wise compound growth rates were estimated to
study the growth. It was estimated with the following
exponential model.

Y = abt

Log Y = log a + t log b

CGR = (Antilog b-1) x 100

Where,

CGR = Compound growth rate

t = time period in year

y = area/ production / productivity

a & b = Regression parameters

Instability Analysis

To measure the instability in area, production and
productivity, an index of instability was used as a measure
of variability.

The coefficient of variation (CV) was calculated
by the formula

CV (%) = —————————   x 100

Decomposition Analysis

To measure the relative contribution of area and yield in
the total output change for Tur, Minhas (1964) component
analysis model was used as given below. Sharma (1977)
redeveloped the model and several research workers
Kalamkar et.al (2002) used this model and studied growth
performance of crops on state. The method states that if
A0, P0 and Y0 are respectively area, production and
productivity in base year and An, Pn and Yn are values of
the respective variables in nth year then

Decomposition Analysis and Acreage Response of Tur in Eastern Vidarbha Region of Maharashtra
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ΔP = A0 ΔY + Y0Δ A + ΔA ΔY

Change in Production = Yield effect + Area effect
+ Interaction effect.

The 1st , 2nd and 3rd terms of the above equation
represent productivity, area and interaction effect,
respectively. Hence Δ is usual difference operator showing
change i.e.

ΔA = An - A0; ΔY= Yn - Y0 and ΔP = Pn - P0

Thus, the total change in production can be
decomposed into three effects viz. yield effect, area effect
and the interaction effect due to change in yield and area.

Acreage Response Analysis

The model, which is generally used in supply response
analysis based on time series data, is known as adaptive
expectations (or distributed lag) model. In the present study,
the Nerlovian lagged adjustment model (1958) was used.
The acreage response means the change in acreage due to
the unit change in the variables under consideration during
the period of study.

The model used in the present study is as follows.

At = a + b1 At-1 + b2 FHPt-1 + b3Yt-1 + b4 Wt
+ b5YR + b6 PR

Where, a  = Intercept
At = Area under tur at time ‘t’ (‘00’ ha)
At-1 = One year lagged area under tur (‘00’ ha)
FHPt-1 = Lagged year farm harvest price of tur (Rs/ha)
Yt-1 = One year lagged yield (Kg/ ha.)
Wt = Weather variable as three month average of

pre sowing rainfall (mm.)
YR = Yield risk

(coefficient of variation of last three years)
PR = Price risk

(coefficient of variation of last three years)
b1 .... b6 = Parameters of multiple linear regression model.

Short run and Long run Elasticities

The elasticities of variables show that the influence of
percentage change in variable on acreage decisions of

crops. In the present study, variable elasticities were
estimated for short run as well as for long run.

Moreover, the short run and long run elasticities have
been estimated as—

Short run elasticity (SRE) =
Mean of price

Regression coefficient of price ×  -----------------
Mean of area

SRE
Long run elasticity (LRE) = -----------------------------------

 Coefficient of area
adjustment (r)

Where,
r = 1 – (coefficient of lagged area)

Results and Discussion
Keeping in view the objectives of the study, the data was
analysed using suitable techniques. The results obtained
from this study have been presented and discuss critically.
Growth Rate
In this study, the growths in area, production and
productivity for tur were estimated using growth rates as
indicated in methodology. In the analysis, the general
growth performance of tur in the selected districts and that
of the eastern Vidarbha zone as a whole was examined by
fitting exponential growth function with time normalization
on area, production and productivity. The growth
performance of tur pertaining to three period and overall
is discussed as under.

The perusal of the table No. 1 revealed that, during
period I, the compound growth rates were positive for all
the district and also for EVZ as a whole for area under tur
cultivation. The highest growth in area was registered in
Gadchiroli (9.201) followed by Chandrapur (5.234),
Wardha (3.872) and Nagpur (1.419) district respectively
and also found statistically significant. Whereas the growth
rates were estimated lower in period II over Period I in all
cases including EVZ as a whole. However, the growth rates
were positive and statistically significant in all the cases
except Bhadara district. The area under tur cultivation was
increased by 1.614 per cent per annum in eastern Vidarbha
zone (EVZ).

TABLE 1 : DISTRICT-WISE COMPOUND GROWTH RATES FOR TUR IN EVZ.

Particular Nagpur Wardha Bhandara Chandrapur Gadchiroli EVZ
Period I Area 1.419* 3.872** 0.979** 5.234** 9.201** 2.955**

Prodn -0.194 -2.157 -0.243 5.236** 9.134** -0.095
Yield -2.807 -5.892** -1.443 -0.632 -1.465 -2.796

Period II Area 1.017** 2.814** -0.562 2.726** 11.897** 2.149**
Prodn 1.333 -0.413 -0.679 6.585** 12.076** 1.609
Yield 0.459 -2.436 0.039 4.979 0.826 0.576

Overall Area 0.644** 2.243** -0.315 2.647** 6.769** 1.614**
Prodn 1.547** 1.788* 1.054 3.877** 8.706** 2.180**
Yield 1.366 -0.282 1.382* 1.453 1.161 0.973
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The growth rate of productivity of tur was found to be
negative for all cases in Period I, including eastern Vidarbha
zone as a whole. However, the growth in productivity
recovered in period II i.e., growth rates were increased in
the period II. The growth rates for production in tur were
positive for all the cases including the EVZ as a whole.
The highest growth in production was estimated in
Gadchiroli (8.706) district followed by Chandrapur (3.877),
Wardha (1.788) and Nagpur (1.547) district respectively.
The growth rates of production in eastern vidarbha zone
as a whole was estimated 2.180 per cent per annum in the
last thirty years.

Instability in Tur

One should not be obvious of instability by examining the
growth rates only. Because the growth rates will explain
only the rate of growth over the period, whereas, instability
will judge, whether the growth performance is stable or
unstable for the period for the pertinent variable. To
facilitate better understanding of the magnitude and pattern
of changes in the level of production, cropped area and
productivity of tur in the different tur growing districts,

instability of production, area and productivity of tur have
been worked out as per the period discussed in
methodology.

From the Table No. 2, it can be seen that coefficient
of instability for area under tur in Bhadara district is the
lowest i.e., 06.37 per cent followed by Nagpur (10.96),
Wardha (18.60) and Chandrapur (22.63) district. The
coefficient of instability for area under tur was less in period
II for most of the district. However, in overall period of
thirty years the coefficient of instability for area under tur
was estimated in between 25.18 to 09.20 except Gadchiroli
(72.99) district. Further, instability in productivity in
relation with instability in area was contributed marginality
towards production fluctuation. The EVZ has also
registered highest coefficient of instability, as compared
to the other two periods for all variables viz, area,
production and productivity. This instability of tur in the
EVZ was the effect of the instability experienced by tur
grower, probably due to the introduction of improved tur
technology in the farming system, where the local varieties
are also under production.

TABLE 2 : DISTRICT-WISE INSTABILITY INDICES FOR TUR IN EVZ

Particular Nagpur Wardha Bhandara Chandrapur Gadchiroli EVZ

Period I Area 10.96 18.60 06.37 22.63 43.19 13.83

Prodn 28.08 20.55 24.19 47.78 53.82 19.33

Yield 28.45 30.11 24.15 34.90 23.34 23.70

Period II Area 06.24 13.61 16.21 17.70 59.83 11.47

Prodn 23.31 32.49 32.48 49.50 69.97 23.13

Yield 23.04 30.59 22.66 46.04 27.38 21.28

Overall Area 09.20 20.69 12.24 25.18 72.99 15.67

Prodn 29.83 37.34 32.29 55.38 93.46 29.84

Yield 29.15 31.09 27.62 43.09 28.74 25.10

All the districts of the eastern Vidarbha zone had shown
highest yield instability than area instability and likewise
they contributed towards production fluctuation.

Decomposition of Output Growth

The Table No. 3 demonstrates the percent contribution of
area, yield and their interaction for increasing with
decreasing production of tur in Eastern Vidarbha Zone
(EVZ) over the study period. It is evident from the Table
No. 3 that the area effect was a most responsible factor for
increase in production of tur over time with a magnitude

from 334.82 to 99.45 in almost all the districts in the region
except Nagpur & Wardha districts in the Period I. However,
these effects contributed positively in tur production for
EVZ as a whole whereas, area effect (1450.22) was a most
responsible factor to increase the production of tur for
period I. However, these contributions were distributed with
yield effect and interaction effect in period II for all the
districts. In the overall period of 30 years, the similar trends
were observed in all districts including eastern Vidarbha
zone except Wardha district.
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TABLE 3 : PER CENT CONTRIBUTION OF AREA, YIELD AND THEIR INTERACTION FOR INCREASING PRODUCTION OF TUR IN EVZ

Particular Nagpur Wardha Bhandara Chandrapur Gadchiroli EVZ

Period I Area Effect -65.05 -213.13 334.82 114.99 99.45 1450.22

Yield Effect 151.91 215.59 -204.57 -7.904 0.179 -1005.31

Interaction Effect 13.14 97.53 -30.25 -7.09 0.374 -344.91

Period II Area Effect 58.78 77.77 -102.37 29.73 74.02 49.90

Yield Effect 35.95 15.79 222.68 51.21 7.00 38.59

Interaction Effect 5.27 6.44 -20.31 19.07 18.98 11.51

Overall Area Effect 36.88 171.29 5.99 39.67 67.61 59.43

Yield Effect 49.81 -37.40 91.43 27.49 5.15 24.57

Interaction Effect 13.31 -33.89 2.58 32.84 27.24 15.99

Acreage Response of Tur

Acreage response function was fitted to examine the effect
of price and non price factors on farmers' decision in
allocating the area under tur in selected district of eastern
Vidarbha zone. The results obtained are presented and
discussed below.

The table 4 presents the district wise estimated
hectarage response function of tur as it is an important
intercrop grown in the region to meet the food requirement.
The linear function was selected for estimation of acreage

response with the price and non price variables. The values
of R2, the coefficient of multiple determination generally
ranged above 0.80 for all the districts except Bhandara
and Nagpur districts, where the values of R2 are 0.582 and
0.359 respectively.

The regression coefficients for one year lagged farm
harvest prices were positive for all the districts and also
statistically significant except Bhandara and Gadchiroli
district. It clearly indicates that the prices shows positive
impact on the area of tur under studied district. The farmers
were price conscious in their area allocation decisions.

TABLE 4 : ESTIMATED COEFFICIENT FOR ACREAGE RESPONSE FUNCTION OF TUR

Particular Variables Coefficients

Nagpur Wardha Bhandara Chandrapur Gadchiroli

Intercept 388.13 155.23 61.25 110.01 3.02

One year lagged area At-1 0.157 0.757** 0.553** 0.063 0.949**

One year lagged FHP FHPt-1 0.017* 0.028* 0.001 0.052** 0.001

One year lagged yield Yt-1 0.019 -0.033 -0.020* 0.028* -0.003

Rainfall Wt 0.001 -0.021 -0.013* 0.019 -0.001

Yield risk Yr -0.229 -0.257 0.163* 0.031 -0.001

Price risk Pr 1.195* -0.507 0.091 0.212 0.029

Coefficient of R2 0.359 0.872 0.582 0.829 0.883
determinant

Table 4 reveals that the one year lagged area was a
positively influential factor in the farmers' decision
regarding area allocation to tur and found statistically
significant at 1 per cent level of significance in districts.
Thus, the farmers decision regarding area allocation was
much affected by one year lagged area, where the
adjustment coefficient of area was also high.

The coefficient of the weather parameter i.e. rainfall
variable showed negative relations for all selected district

except Chandrapur. On the other hand, yield risk (Yr)
variable was positive and statistically significant in Bhadara
district, the farmers of that district appeared to be risk
takers. Similarly, the price risk (Pr) variable has positive
response to area allocation in all the district except Wardha.
The regression coefficients of risk factor were positive in
most of the selected district-indicating that farmers of this
district were relatively better risk bearers but they are
statistically non significant.
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Short Run and Long Run Elasticity

The price elasticities shows the influence of unit change in
price on acreage allocation of crops. In the present study,
price elasticity was estimated for short run as well as for
long run periods. The table 5 presents the short and long
run estimates of the price elasticities of Tur.

The short run elasticity ranged from 0.0253 to 0.3474
in case of positive response function. Similarly, the long
run price elasticity coefficient ranged from 0.0565 to
1.9201. The smaller values of short run price elasticities,
compared to those of long run elasticity, indicated that the
farmers were relatively market oriented in their decision
in the long run rather than in short run for tur. It is also
indicated that area adjustment would take place in the long
run.

TABLE 5 : SHORT RUN AND LONG RUN ELASTICITY OF TUR

Sr. Name of District SRE LRE
No.

1 Nagpur 0.0558 0,0662

2 Wardha 0.0829 0.3417

3 Bhandara 0.0253 0.0565

4 Chandrapur 0.3474 0.3708

5 Gadchiroli 0.0963 1.9201

However, the long run elasticities coefficients with respect
to the price were high in Gadchiroli district indicating
farmers consciousness for the price factors in applying
additional land input to increase output for tur.

Conclusion

The compound growth rates were positive for all the district
and also EVZ as a whole for area under tur cultivation in
all studied period.

All the district of the eastern Vidarbha zone had shown
highest yield instability than area instability and likewise
they contributed towards production fluctuation.

The area effect was the most responsible factor to
increase the production of tur over a period of time in almost
all districts in the region in the studied period.

The values of R2, the coefficient of multiple
determination of acreage response function generally
ranged above 0.80 for all the district excepting Bhandara
and Nagpur district, where the values of R2 are 0.582 and

0.359 respectively. The regression coefficients for one year
lagged farm harvest prices were positive for all the districts
and also statistically significant. It is clearly indicated that
the prices shows a positive impact to increase the area of
tur under studied district. The farmers were price conscious
in their area allocation decisions. The farmers decision
regarding area allocation was much affected by one year
lagged area, where the adjustment coefficient of area was
also high.

The smaller values of short run price elasticities when
compared to those of long run elasticity indicated that the
farmers were relatively market oriented in their decision
in the long run rather than in short run in respect to tur. It
also indicating that area adjustment would take place in
the long run.

Policy Implication

Tur appeared to be one of the important emerging crops in
the Eastern Vidarbha Zone and it becomes additional crop
in the cropping pattern of the region due to good
remunerative prices in the market. Therefore, it is
recommended that to allocate more area invariably under
the cultivation of tur crop by providing high yielding
varieties and introducing pulse development programme
through Government of Maharashtra.
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Break-throughs are urgently needed in Indian agriculture
to increase productivities and in this context, biotechnology
offers a huge new potential and perhaps even a new green
revolution. Remarkable scientific advances in the recent
decades have made it possible to identify genes, know their
functions, and also transfer them from one organism to
another. These advances in biotechnology are offering
numerous possibilities such as the development of Bt
cotton. The history of commercialization of biotech crops
started in 1996, and in a short span of time, has reached
160 million hectares in 2011. They are now grown in 29
countries covering over 60 percent of the world's
population.

Cotton is the most important cash crop in India and
the country ranks first in cotton area and second in cotton
production in the world. About 15 million farmers in the
country across 10 states are engaged in cotton production.
However, cotton yields in India are one of the lowest in
the world, a major reason being susceptibility to severe
pest attacks. Over 55per cent of the pesticides sold in the
country are used on cotton. Cotton farming was in serious
trouble in India when transgenic Bt cotton arrived. After
its approval in 2002 in India, following much hesitation,
Bt cotton has spread rapidly across the country, helping to
raise production and incomes, and bring a second green
revolution in some states. But Biotechnology has continued
to be controversial and new biotechnological innovations
for agriculture have faced much resistance, and have yet
to be officially approved.

In 2004-05, the Centrre for Management in Agriculture
(CMA), Indian Institute of Management, Ahmedabad
(IIMA), had undertaken a coordinated study on the
performance of Bt cotton in India, at the request of Ministry
of Agriculture, Government of India. In light of continuing
and new concerns, the Ministry of Agriculture has once
again requested CMA to revisit the topic and conduct a
fresh study on biotechnology and Bt cotton. The present
study is being conducted by CMA, IIM, Ahmedabad in
this context. The broad objective of the research is to make
an assessment of the benefits and concerns of agri-
biotechnology in India with a focus on Bt cotton.

Biotechnology, the Development of Bt Cotton, and
Framework for Technology Adoption

Bt cotton was first development by Monsanto and it is
currently one of the most widely grown transgenic crops,
now grown in numerous countries including United States,
China, India, Australia, Argentina, South Africa and
Indonesia. The history of commercialization of biotech
crops started in 1996 and in a short span of time, has
reached 160 million hectares in 2011. They are now grown
in 29 countries, 19 developing and 10 industrialized, which
covering over 60 percent of the world's population.

What are the major advantages and breakthroughs that
biotechnology can offer to agriculture in India, and are these
important for India? One of the most important benefits
that biotechnology can bring to many crops in India is the
resistance to pests and diseases. Currently, highly toxic
pesticides are often used against these pests and diseases,
and biotechnology offers a major advantage of reducing
pesticide use and, therefore, the environmental harm.
Another major advantage that biotechnology can offer is
increasing crop yields and through this, increase in
production, exports and incomes.  Biotechnology can also
help to improve output quality. This may include a
nutritional enrichment, reduction in fats or harmful fats in
the food, and reducing allergens, which cause allergic
reactions. Biotechnology can provide herbicide tolerance
which can be used along with herbicides to effectively
control weeds. Advances in biotechnology can provide
drought tolerance to crops, which will reduce consequences
of droughts and help in reducing the use of water, which is
becoming an extremely scarce resource. Biotechnology can
incorporate salt tolerance in plants helping large areas
affected by salinity. Biotechnology can also help to reduce
fertilizer use and runoff by improving the nutrient
availability and absorption efficiency of plants in the soil.
Biotechnology can also contribute to enhancement of the
shelf-life of food, making food products last longer and,
thereby reducing wastage. Biotechnology also offers the
promise of creating new sources of renewable energy which
are urgently required due to rising energy costs, and they
can also help, to reduce biotechnology materials for
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manufacturing which could contribute significantly to
reducing environmental harm.

Despite substantial potential and possibilities,
biotechnology has faced resistance substantially because
of the risk perception that people already  have about agri-
biotechnology. However, in the US, it is estimated that
between 70 percent and 75 percent of all processed foods
available in the grocery stores may contain ingredients from
genetically engineered plants. Breads, cereal, frozen pizzas,
hot dogs and soda are just a few of them. Soybeans, cotton
and corn dominate the 100 million acres of genetically
engineered crops in the US. Soybean oil, cottonseed oil
and corn syrup are used extensively in processed foods.
Others such as squash, potatoes and papaya, have been
engineered to resist plant diseases. More than 50 biotech
food products have been evaluated by the FDA and found
to be as safe as conventional foods. The proof is also in
their safe consumption for over two decades in the US as
well as numerous other countries.

What kind of a role can news-media, NGO's and the
government play in the creation of fear perceptions? There
are food health fears that people have and the media fills
the void of uncertaintly. Alarmist predictions are made,
and bad news sells more than good news. This results in
social amplifications and the over-estimation of the risks
of rare events. The view of experts generally differs
substantially from the view of the public. Whereas the
experts who have substantial scientific knowledge consider
many agri-biotechnology as safe, the public may still
believe them to be risky. People are often willing to take
substantial lifestyle risks but would be against even the
slightest technological risk. Studies have shown that the
risk perception depends on the personality of the hazard
and the qualities of the danger. Familiarity and control can
go a long way in reducing the perception of risk. The
catastrophic potential of many technologies is almost
insignificant and equal to most day-to-day activities — but
this needs to be communicated effectively to people. The
level of knowledge plays a major role in risk perception,
and perceived risks need to be balanced with perceived
benefits in effective communications. this can go a long
way in the willingness to accept the risks.

Studies to understand the growth and fluctuations of
fertilizer consumption in India, China and Sub-Saharan
Africa have resulted in the development of a more
comprehensive framework which can be used for
explaining the growth of input use and markets in
developing countries. The first element of the framework
is the agronomic potential of an input which is its capacity
to produce physical benefit such as an increase (or saving)
in the quantity (or quality) of the output. The existence of
an agronomic potential is however not enough, since
farmers use inputs for profit and unless it generates an
acceptable level of economic return: the agro-economic

potential, which depends on factors such as the product
prices and demands and input prices. A good agro-
economic potential is also not sufficient and needs other
factors for the creation of an effective market demand such
as effective communication and other services. Further,
demand must be met by supply through the creation of an
adequate and reliable aggregate supply. Finally, with small
farmers and the huge geographic spread of farms, an
effective distribution system for inputs is also a must.
Development on all these fronts together effectively
determine the growth path of any agricultural input.

Cotton Production and Bt Cotton in India

With cultivation of about 12 million hectares, India's cotton
acreage is the largest in the world and India is the second
largest cotton producer after China. The world annual
production of cotton is estimated be about 100 million bales
(one bale equals 480 lbs). China occupies the top position
with a share of 29 percent of the global production,
followed by India with a share of 21.7 percent, and USA
has a share of 12.8 percent. Although India occupies the
top position in terms of area under cotton, it ranks lower in
production is due to low yields. The cotton yields in the
country is hardly one-third that of China and 40 percent
that of USA.

Cotton production in India doubled from 57 lakh bales
in 1960/61 to 117 million bales in 1990/91 (1 bale = 170
kg), see Table 3.3. However, in the decade 1991/92 to 2001/
02, the production growth rate decelerated to -0-422 percent,
much of this due to yields, which show a growth rate of
-2.442 percent in this period, indicating a problem with
the technology. However, the area growth rate was 2.01
percent, indicating that the crop still found favour with the
farmers. Since the introduction of Bt cotton in 2002, the
performance shows a substantial turn around. The
production growth rate shot up to 13.14 percent and yield
growth rate to 9.57 percent. Even the areas has grown at
3.17 since the introduction of Bt cotton and 5.13 percent
in the last 6 years, with some deceleration in the yield
growth rate.

Based on cotton production during the triennium
ending 2007-08, Gujarat ranks at the top with a share of
36 percent, followed by Maharashtra with 17.8 percent and
Andhra Pradesh with 13.2 percent. Together, Gujarat,
Maharashtra, Andhra Pradesh and Tamil Nadu accounted
for 69 percent of the cotton production in India in the
triennium ending 2007-08. In terms of area under cotton,
Maharashtra occupies the top position with a share of 33.2
percent in the 9.2 million hectares of area under cotton
cultivation in the country, followed by Gujarat with 25.36
percent and Andhra Pradesh with 11.3 percent during the
triennium ending 2007-08. However, the average yield of
cotton is one of the lowest in Maharashtra at 273 Kg per
hectare as against 514 kg per hectare for the country as a
whole. The area and production of cotton in Punjab is lower
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than in other sample states but the yields are generally the
highest.

After much hesitation and delay, Bt cotton was
approved by the Government of India for commercial
cultivation in India in 2002. After the unauthorized
appearance of Bt Cotton in Gujarat in 2001, in March, 2002
the Genetic Engineering Approval Committee (GEAC), the
regulatory authority of the Government of India for
transgenic crops approved the commercial cultivation of
three Bt cotton varieties. It was realized soon that 3 hybrids
were too less and was a major limiting factor for a country
of the size of India. Later, the GEAC approved large scale
field trials and seed production of 12 more varieties of Bt
cotton in 2005. From 2005, more hybrids and seed
companies were granted approval, and by 2009, 522 Bt
hybrids and 35 companies had been approved. This
included Bollguard I and Bollguard II technologies. By
2010-11, the area under Bt cotton in India was about 9.4
million hectare, or about 85 percent of the cotton area.
The data shows that despite the concerns voiced, the
adoption by the farmers has been extremely rapid, which
indicates that farmers must be experiencing substantial
benefits from Bt hybrids as compared to earlier/alternative
technologies.

Profile of the Sample Data and Cotton Varieties Grown

In order to address the subject and objectives of the
research, a primary sample survey of cotton farmers as well
as consumers. The primary data collected pertains to the
agricultural year July, 2012 to June, 2013. The top 4 cotton
states: Gujarat, Maharashtra, Andhra Pradesh and Punjab
were selected for the study sample. The next stage in the
sampling was the selection of districts. Given the limitations
of time and resources, it was decided to limit to one sample
district in each state. The selection of districts was made
on the basis of the recent area, production and yield data
of the cotton growing districts in each state. The district
with the highest cotton production was selected in each
state: Guntur district in Andhra Pradesh, Rajkot district in
Gujarat, Jalgaon district in Maharasthra, and Bhatinda
district in Punjab. The villages within each district were
selected to cover cotton including Bt cotton cultivation and
provide a diversity of agro-ecological settings. Finally, the
farmers were selected in each village through a random
process and effort was made as for as possible to have
both Bt and Non-Bt farmers in the sample, and if not, to
have Bt farmers who could reflect on their non-Bt growing
experience. Effort was also made to cover both irrigated
and unirrigated farms, as well as small, medium and large
farms. The ability to do this depended on the presence,
size and access to each of these strata in the survey
locations. A highly detailed questionnaire was developed
for the study based on the objectives, research questions
and the behavioural framework presented above. In each
state, a sample of 100 was planned consisting of 80 farmers

and 20 consumers. A total of 326 farmers and 115
consumers were covered, with roughly about 25 per cent
each state.

An important aspect of the study was to observe and
report on the cotton varieties (including hybrids), both Bt
and non-Bt, grown by the farmers. The Table below gives
the names of the most common varieties reported grown
by the sample farmers in each state. The profile indicates
that there is a huge diversity in the reported varieties. Only
a few varieties were found common across the states.
Mallika is reported in the states of Andhra Pradesh, Gujarat,
and Maharashtra, The variety Jadoo is reported in Andhra
Pradesh and Maharashtra. In Gujarat, a few non-BT
varieties are also reported. Thus, there is a huge difference
in the variety preference of the farmers across states. Very
few varieties are suitable across all the states and very few
varieties seem to perform well across the states. This is
indicative of the need for a large selection of available
varieties. In Andhra Pradesh, the BT variety Mallika of
Nuziveedu Seeds is reported by as many as 41 per cent of
the farmers, the BT variety Jadoo of Kaveri Seeds is
reported by 24 per cent of the farmers, the BT variety
Bhaskar of Tulasi Seeds by 12 per cent of the farmers, and
the Bt variety Jackpot of Kaveri Seeds by 10 per cent of
the farmers. In Gujarat, the most common variety is the Bt
variety Vikram of Vikram Seeds reported by 25 per cent of
the farmers. This is followed by the non-confirms/non-Bt
variety Prabhav of unknown origin grown by 10 per cent
of the farmers, and the Bt mallika variety of Nuziveedu
Seeds grown by about nine per cent of the farmers. Thus
there is a much greater diversity of varieties reported in
Gujarat. In Maharashtra, the Bt variety Mallika of
Nuziveedu Seeds is reported by 28 per cent of the farmers.
This is followed by the Rashi-2 Bt variety of Rashi Seeds
grown by 19 per cent of the farmers. The Bt varieties
Brahma of Monsanto, Ajit-155 of Ajit Seeds and Ankur-2
of Ankur Seeds are grown by about nine per cent of the
farmers each. In Punjab, the Bt variety 6588 of Mahyco is
reported by 17 per cent of farmers, followed by the Bt
varieties 6488 of Ankur Seeds, Nikki of Mahyco, Raghav
of Nuziveedu, and 3028 of Ankur Seeds, reported by about
eight per cent of the farmers each. Further to this, the Bt
varieties Pancham of Mahyco and 7007 of Bayer are
reported by about seven per cent of the farmers each. As in
case of Gujarat, a huge number of different varieties of Bt
cotton are grown in Punjab.

Examination of the physical/agronomic features of
varieties most grown by the farmers indicate that
Bollworm resistance is a very important feature and the
most grown varieties are generally strong on bollworm
resistance. Most of them show lesser resistance to other
pests but those that are reasonably good are preferred.
The yields under irrigated condition is another very important
characteristic in the preference of farmers, and the most
grown varieties all show excellent performance on this
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feature. The quality of the fibre and market acceptance are
two other prominent characteristics of the preferred varieties.
In economic features high profitability appears to be the
strongest feature of the most preferred varieties, indicating
the great importance of economics in the decision making.

Pest Resistance and Factors Affecting Bt Cotton
Technology Adoption

The most important targeted advantage offered by
Bt cotton technology is pest resistance particularly against
boll worms. The results indicate that Bt cotton appears to
show substantial resistance/substantially lower incidence
in the case of boll worms including American, Pink and
Spotted bollworms, particularly Pink bollworm. Bt cotton
also shows resistance towards foliage feeding pests such
as leaf rollers and caterpillars. However, Bt cotton shows
a greater incidence of sucking pests particularly mealy bugs,
aphids & jassids, and white fly. Bt cotton also shows a
higher incidence of the disease of alternaria leaf spot. Thus,
Bt cotton appears to tackle the problems of boll worms
and leaf feeding insects which are major pests, but it shows
a higher incidence for sucking pests and alternaria leaf spot.
Has there been a change in the pests incidence in Bt cotton
over the years? The results indicate that many farmers do
not see any change. However, in the case of bollworms,
20-30 percent of farmers have experienced an increase but
almost an equally large percentage of farmers have
experienced a decrease. However, increases in incidence
are seen in the case of sucking insects of aphids and jassids,
and mealy bugs, and also in the diseases of alternaria leaf
spot, and grey mildew.

Resistance to pests is only one of the factors
influencing the adoption of Bt technology by farmers. As
discussed above, the process of technology adoption is
much more complex. Results on the factors of agronomic
potential indicate that BT cotton has been good pest
resistance and is responsive to fertilisers and irrigation.
Almost all farmers indicate that BT cotton yields more than
non-BT cotton. However, there is little difference in the
byproduct yield and BT cotton is not as drought and salinity
tolerant as non-BT cotton. On the whole the agronomic
potential of Bt cotton appears to be strong except for the
issues of drought and salinity resistance. On the agro
economic potential results indicate that there is good
demand for BT cotton and the price is also higher. Almost
all farmers indicate that BT cotton is substantially more
profitable than non-BT cotton, indicating a strong agro-
economic potential, and this is based on the private market
and not government support. The results on factors affecting
creation of effective demand indicate that the cotton farmers
are willing to take risks and be opinion leaders or other
farmers, showing that they are enterprising. Almost all of
them are aware of the benefits of BT cotton and the package
of practices to follow. However, many farmers are not aware
about the right varieties and brands to use. Some farmers
do not have sufficient access to credit but their locations

are well-connected with markets. Results on aggregate
Supply and distribution situation indicate that a large
number of companies supply BT cotton seeds and
numerous varieties are available in sufficient quantity when
needed. Farmers indicate that large number of dealers
nearby are ready to sell BT cotton seeds. However, many
feel that the dealers charge a high price for BT catton seeds
and ofters do not provide credit. The dealers provide
guidance on the kind of seeds to use and most farmers are
satisfied with the quality of the seeds. However, the dealers
do not take back unused seeds and do not compensate
farmers in the case of crop failure. The findings indicate
that the adoption process for BT cotton has worked very
well. The only concern is the limited knowledge that
farmers have about the varieties and brands suitable for
their areas and farms.

The findings on information sources indicate that seed
dealers are the most common source of information, and
also the most important. The next most important source is
fellow farmers. This seed company and other input dealers
also play a small role. However, the government sources
such as extension workers and call centres do not play much
of a role as far as information on BT cotton is concerned.
Mass media such as newspapers and television also play
only a limited role. The main advantages conveyed include
yield advantage, pest resistance and profitability. Findings
on disadvantages or negative informtion are given below.
They indicate that by and large nobody conveys such
information, and of this the most important source is fellow
farmers, and not newspapers, mass media or NGOs. Very
little negative information is conveyed, and this mainly
relates to the risk and the highest seed cost, rather than
harm to human beings and the environment.

Costs, Yields and Profitability of BT Cotton

Insights into the economics of Bt cotton and its
comparison to non-Bt cotton are very important to
understand the nature and cost-benefits of the technology.
The findings indicate that there is a substantial increase
in the seed, fertiliser harvesting, and marketing costs. As
a result, the total cost increases by 72%. However, the yield
increases by 33% and the revenue by 79% As a result, there
is a substantial increase of 83% in the profits. The findings
on perception also indicate that farmers perceive a
substantial increase in the yields and particularly in profits
with the adoption of BT Cotton. This economic advantage
explains the rapid adoption of BT Cotton and its
popularity with the farmers. For Andhra Pradesh, the results
indicate that there is a substantial increase in the seed,
fertiliser, farm yard manure, and harvesting costs leading
to an increase in the total cost of 205%. However the
yield increases by 52% and the total revenue by 99%. Thus,
profits increased by 70% with the adoption of BT Cotton.
The Farmer perception substaintiates the great advantage
that Bt Cotton has been yield and profits, leading to the
widespread adoption of BT Cotton) in Andhra Pradesh.
For Gujarat the findings indicate that there is a substantial
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increase in the seed, fertiliser, farmyard manure, and
marketing costs with the adoption of BT Cotton.
However, other costs increases are limited and the overall
costs increases by 50%. The yields increase by 30% and
the revenue by 326% leading to a substantial increase in
profits of 139%. The impact of BT Cotton on profits in
Gujarat appears to be among the highest in the States,
explaining the widespread adoption of BT Cotton. For
Maharashtra the results indicate that there is a substantial
increase in the fertiliser, pesticide, harvesting and
marketing costs in the shift from non-BT Cotton. As a
result the total cost increase by 94%. The increase in the
yield is 46% and the revenue by only 20%. As a result the
profits in Maharashtra increased by 44%. This is among
the lowest in the sample states, though the perceived
increase in yield, revenue and profits is highly positive.
This appears to show a gap between perception and reality
in BT Cotton in the State of Maharashtra. For Punjab the
results are given in the table below. The findings indicate
that there is a substantial increase in the fertiliser, farmyard
manure, weeding, and marketing costs, but a reduction in
the pesticide and harvesting costs. Overall, this leads to a
66% increase in the total cost. That yield increases by
32% and the revenue by 44%. The overall increase in
profits is by 34% which appears to be the lowest among
the sample states. However, the perceptions about the
yield and property increases are very high, indicating a
gap between perception and reality. Thus in terms of
profitability, BT Cotton does not seem to offer a very high
advantage in Punjab.

There is a considerable increase in the seed cost but
this varies from over 300% in Andhra Pradesh to just
57% in Maharashtra. Fertiliser costs showing huge
increase in all states and even farmyard manure shows a
large increase in most states. Pesticide costs do not show
much change, except in Punjab where they show a
decrease. Two other costs will show the change for
harvesting costs and marketing costs. On an all India
average, total cost shows a 71% increase, but this ranges
from as high as 205% in Andhra Pradesh to just 50% in
Gujarat. The highest yield increase is seen in Andhra
Pradesh followed by Maharashtra. Revenue increased is
most substantial in Gujarat at over 300% in the least in
Maharashtra at just 20%. The profit increase is the greatest
in Gujarat at hundred and 140% followed by Andhra
Pradesh at 70%. The lowest increase is shown in India at
34%. A comparison of the levels of costs, yields, revenues
and profits in BT Cotton per hectare cross the States
indicates that Andhra Pradesh has among the highest costs
in seeds, fertilisers, pesticides, irrigation and farm power.
On the other hand, Gujarat shows some of the lowest costs
such as in seeds, pesticides, irrigation and farm power.
The total cost is also the lowest in Gujarat at Rs. 33466/-
per hectare and the highest cost is shown by Punjab at
Rs. 57373/- per hectare. However, the yield and revenue
are also the highest in Punjab leading to the highest per
hectare profit in Punjab of Rs. 104759/-. This is followed
by Gujarat at Rs. 75466/- per hectare, and the lowest being

in Maharashtra at Rs. 69077/- per hectare which is just
slightly lower.

Econometric Analysis of BT Cotton Performance

It is important to establish the statistical significance of
major findings in order to confirm them through the data
and for this purpose, econometric analysis is important and
is carried out through regression analysis. The findings
indicate that BT Cotton is statistically significant in
increasing the yields, and on an average, has an impact of
35% increase in the yields. The impact on the value of
output is also statistically significant and is found to be
93%. However, the increase in total cost is also large and
significant and is of 111%. This derives from increases in
pesticide cost and seed cost of 42 percent and 184 percent
respectively and are statistically significant. The findings
indicate that there is also a 54 percent increase in price,
but this may be partly related to past cotton prices. Despite
the cost increases, the yield, value of output, the price
advantages of BT cotton  lead to a statistically significant
75% increase in the profits, which is very substantial.
Findings for Andhra Pradesh indicate that BT Cotton gives
a statistically significant increase in the yields of 46 percent
which is higher than the full sample average. Despite the
cost increases, the yield, value of output, and price
advantages of BT cotton lead to a statistically significant
96% increase in the profits, which is very substantial and
larger than the estimated national (4 state)  increase.
Findings for Gujarat indicate that BT Cotton gives a
statistically significant increase in the yields of  47 percent
which is about the same as Andhra Pradesh. Despite the
cost increases, the yield, value of output, and price
advantages of BT cotton lead to a statistically significant
90% increase in the  profits, which is very substantial and
is almost the same as that Andhra Pradesh. Findings for
Maharashtra indicate that BT Cotton gives a statistically
significant increase in the yields of 16 percent which is
much lower than Andhra Pradesh or Gujarat. The cost
increases, and the yield, value of output, and price
advantages of BT cotton lead to a statistically significant
24% increase in the profits, which is much lower than that
seen in Andhra Pradesh and Gujarat. Findings for Punjab
indicate that BT Cotton gives a statistically significant
increase in the yields of 30 percent which is much lower
than Andhra Pradesh or Gujarat, but higher than
Maharashtra. The cost decreases, and the yield, value of
output, and price advantages of BT cotton lead to a
statistically significant increase in the profits, but this is
lower than that seen in Andhra Pradesh and Gujarat.

The econometric results reported above, since done
with a single dummy variable, includes the effects of other
inputs used with BT. In order to separate the effect of other
inputs and test, a multiple regression framework is used
including other inputs . The results indicate that even when
other effects are included, the BT cotton variable continues
to have strong statistical significance. The impact of BT
cotton on yield is found to be about  38 percent, and that
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on profits comes to 83 percent. Thus, the present data
confirms the strong positive impact of BT cotton on yields
and profits. The impacts of seed, fertilizer, pesticide and
farm power input costs on profits are not statistically
significant, but land preparation and harvesting costs  which
may be mainly labour costs, both show a significant
negative impact on the profitability of cotton.

Perceived Performance and Satisfaction with
BT Cotton

The results on the advantages and disadvantages are given
in the table below. A majority of the farmers see advantage
of BT cotton in the quality and availability of seeds,
reduction of the pest incidence and problem, and the need
to use pesticides. They also see advantage in the boll size,
staple length, fibre colour and Cotton price. Strong
advantage is seen in yield and profit. It is also seen as
suitable for early sowing.  Disadvantages are seeing in seed
cost and fertiliser need. No difference is seen in machinery
need and irrigation and harvesting cost as well as in
marketing and byproduct output.

The findings of the changes seen by the farmers over
recent years in the advantages of BT cotton indicate that
aspects which have become better include the availability
of seeds, quality of seeds and the pest incidence. Various
quality aspects have also become better including boll size,
staple length, fibre colour and the resulting Cotton price
and profits. Some aspects which have become worse
include pesticide cost, fertiliser cost, and seed cost. No
change is seen in other costs as well as market preference
and marketing ease.

The most important feature of BT cotton is its
resistance to pests. What are the changes in this observed
by the farmers in recent years? A majority of the farmers
disagree that boll worm infestation in BT cotton has
increased over the years and that BT cotton is not resistant
to adult boll worms, though others indicate that this is the
case. Most of the farmers disagree that pest attack on other
crops is higher when BT cotton is cultivated and secondary
pests have become major pests in the presence of BT cotton.
Many indicate though that new pests and diseases have
started emerging in cotton crop in general. A large majority
of farmers indicate that BT cotton as a positive impact on
the environment as it requires less pesticides.

On the trends in BT cotton and non-BT cotton, farmers
indicate that the yield level of BT cotton has increased and
pesticide use reduced. However, the results  indicate that
the cost of pesticides used and the overall cost of cultivation
has increased. Despite this, it is indicated that the
profitability of cotton and farm income per hectare has
increased due to BT cotton. In the case of non-BT cotton
some farmers indicate that the yield levels have increased,
but the majority indicate that pesticide use, cost and total
cost of cultivation have increased, and the profitability and
farm income have not  changed or reduced.

This examines the responses of the farmers with
respect to the issues and problems that are that are often
being currently raised regarding BT cotton. The farmers
disagree with most of the contentions that are being
currently raised. Whereas some farmers agree that BT
cotton cultivation is a risky, the majority disagree that it is
a risky business and not suitable for small farmers. More
than 80% disagree that farmers are compelled to grow BT
cotton since local varieties  are not available and that BT
cotton has lead to poverty and distress among the farmers.
Over 85% of the farmers disagree that there has been an
increase in the suicides among farmers due to BT cotton,
or that there had been cases of pesticide poisoning among
BT farmers. Over 90% disagree that cattle have died after
eating BT cotton plants, and the majority do not believe
that the seeds, oil or oil cake are unsafe for human
consumption. 90% or more farmers do not find the
government, non-government agencies, seed dealers or
pesticide and other input dealers against the cultivation of
BT cotton. The majority in fact indicate that the current
policies are not in favour of BT cotton and the
improvement, many also indicating that the market linkages
are weak and need improvement.

On the suggestions of the farmers for improving the
cotton technology and its profitability, the study finds that
a huge majority of the farmers suggest more resistance
towards bollworms and other emerging pests. Farmers also
strongly suggest herbicide tolerant cotton and drought
tolerant cotton. Higher yields are most strongly suggested,
and a large number of request for field demonstrations and
a lowering of seed cost.

In overall judgements and opinions on BT cotton, the
farmers, almost all, strongly agree that BT cotton has a
strong  yield advantage over non-BT cotton. They also agree
that BT cotton requires less pesticide than non-BT Cotton.
However, most of them indicate that the seed cost and
cultivation cost are high. Almost all of them indicate that
the profitability of BT cotton is very high and the
technology has improved the economic status of their
household. Nearly 80% indicate that they are completely
satisified with BT cotton, and over 90% indicate that they
would definitely grow BT cotton in the future.

Consumer Awareness, Perceptions and Attitudes on
Biotechnology

To understand the awareness, opinions and risk perception
of consumers/common people regarding GM foods and
crops, a survey on the consumers was conducted over a
sample of urban residents in four states. 115 respondents
were covered across four states: Andhra Pradesh, Gujarat,
Maharashtra and Punjab.

Preiminary questioning on familirity with genetically
modified (GM)  or genetically engineered (GE) foods/crops
showed that most people did not know what it was and had
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never heard about it. Only those who, after some
description, could understand at least a little were
interviewed. Only 9.7 percent indicated that they are very
familiar, 40.7 percent were somewhat familiar, and
47.8 percent were not very familiar. Thus, the awareness
level of the people appears to be relatively low. Analysis
of the sources of information  indicates that for 70 percent
of people the source of information is newspapers and for
35 percent it is TV & Radio. Another important source is
Government agencies at 37 percent. Friends & Relatives
are indicated by ony  15 percent of the respondents, and
NGOs by only 3 percent. Experts, scientists and teachers
come at less than 5 percent. Public debates generally on
TV are indicted by 13  percent. Thus, newspapers and TV-
Radio dominate as the source of the information.

Over 50 percent indicate that the public does not have
enough information about GM foods/crops, and over
70 percent think that the information available is not
authentic. Over 50 percent agree that the uncertaintly
generates fear, and almost everybody agrees that the media
fills the void of uncertainty. Further, nearly 90 percent agree
that people are afraid of  GM because of the scare created
by the media. Over 90 percent agree that media over-
estimates the risk of rare events. For most people, Public
opinion becomes more important than the opinion of the
experts. A majority indicate that pro-organic campaigns
raise even more doubts  about GM foods, and over 70
percent indicate that they are inclined to take the risks in
voluntary activities but not in things such as new technology
in agriculture. Findings indicate the awareness is low,
and the role of the media in development of the risk
perception  is very large. It indicates that people are willing
to take the risks, but are more likely  to do this on a voluntary
basis.

The opinions and attitudes of the people about GM
foods and crops indicate that a large majority of the
respondent are aware of the potential benefits of GM
technology such as higher yields, less pesticides and better
quality and nutrition. Many think that the resistance is

politically motivated and that GM technology should be
supported by the government. Many though are not clear
about their threat to human life or their great  usefulness.
But over 80 percent think that the resistance to GM is due
to poor awareness and information. This indicates that
people are aware of the benefits of GM technology but
lack clear knowledge and are concerned about the risks. It
indicates that much can be changed on this front by strong
communication and awareness building especially by the
government and the experts. The findings show that most
of the people are  aware about the success of  BT cotton
in India, and that it has helped increasing cotton
productivities dramatically, and improve the economic
status of cotton growing farmers. They are also aware about
the reduction in pesticide use due to BT cotton. Thus,
benefits of BT cotton are known and accepted by most of
the people.

Regarding potential risks of GM crops and foods, even
though most people do not strongly agree regarding the
risks, a good number of people are concerned about the
risks and long-term impacts, if any. They are aware that
GM foods are not from natural origin, but most of them
don't think these are harmful to the environment, or harmful
to health. Though there  is a fear that GM technology would
make people dependent on MNCs and seed companies,
however, they don't consider GM technology against
religion. The attitudes and overall assessment of the
acceptance of GM foods and crops shows that about one
third of people may refuse to accept GM foods or crops in
the present state of awareness, but the rest would accept
them. Almost all respondents indicate the right to know
how the food is produced and request mandatory labelling
of foods so that people can be aware  and decide. Almost
all people are in favour of thorough testing of GM foods.
Most of the people indicate that they would be willing to
accept GM foods povided they are found safe in other
countries, if the government has accepted  them, most of
the people are consuming  them, and the technology is
required so that there is enough food and starvation is
avoided. The majority of the people are willling to support
GM as the next step in food technology.
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Abstract

This paper is an attempt to link the problem of non-
repayment of loan in the formal credit market with the
accessibility to credit from informal sources. In many
developing countries, a well-established network of
informal lenders continues to prevail in spite of various
formal lending  programmes implemented by the
government. Scholars often dealt with  how the poorer
households  become the victim of usurious rates of interest
charged by informal lenders and lose their valuable
properties. We, however, show that more unfavourable the
terms of loan from a moneylender compared to that of a
formal lending agency, better is the chance of a borrower
making timely repayment and get the benefit of formal loan
on a recurring basis, which is not available in case of
default.

1. Introduction

Inadequate access to financial resources is one of the major
obstacles faced by poorer households in developing
countries. Though government in these countries have
initiated several schemes to support smaller borrowers
through institutional/formal banking sector, empirical
research portrays that relatively richer borrowers mainly
access institutional credit (see Sarap, 1991). The banking
sector is disinclined to lend to economically weak
borrowers due to higher monitoring cost and risk of default.

Default in repayment may take place due to insolvency
due to causes such as crop failure or it may be a wilful
move (moral hazard problem) particularly if the penalty is
not severe. It is important to note that owing to intervention
from local political parties in the formal banking sector of
india, penality in the form of collateral transfer is less (see
Besley, 1994; Veera shekarappa et al. 2012). Though
discontinuation of future credit service is practsed by banks,
however, existence of informal sector provides an
alternative source of loan. Question then naturally arises;
can the availability of loans from informal moneylenders

encourage a borrower to default wilfully in the formal
market? This is an important question to examine as this
aspect has not been highlighted by previous authors.

Previous studies (Innes 1990; Boot et al. 1991) have
shown that use of collateral reduces moral hazard. These
authors have presumed that seizing collateral in the event
of default is possible. This paper addresses the issue of
repayment in the banking sector  when confiscating
collateral itlself is a difficult task. We first show
theoretically that in absence of collateral as a tool to enforce
repayment, reduction in interest rate can become an
alternative instrument to reduce the moral hazard problem.
The paper then test this proposition empirically. The
empirical analysis  consists of two sub-sections. Using
World Bank data we have first tried to see the relation
between interest rate and non-performing assets of several
countries. This is mainly  a graphical analysis. A much
more detailed analysis based on India is presented
subsequently using 59th Round unit level NSSO data on
debt and investment1. The detailed analysis has been
carried out for only short-term loans (loans provided for
a period of 1 year or less). Longer-term loans are not
considered because repayment of these loans take longer
time  and are not captured in the cross-sectional surveys
of NSSO. Since nature of the informal sector varies with
development, we have consdered certain selected states
of India based on the level of development. The
classification is based on percentage of poor and per capita
income of the states. Specifically Punjab and Haryana
are considered as developed states in our analysis,
Madhya Pradesh and Chhattisgarh are less developed ones
and West Bengal and Karnataka are considered as middle
performing States.

The paper is subdivided into the following subsections.
The next section provides a theoretical framework. This is
followed by empirical analysis. A conclusion section is
provided at the end.

Loan Repayment Problem in India*

MANOJIT  BHATTACHARJEE** AND  MEENAKSHI  RAJEEV***

* This study is sponsored by Department of Agriculture   and cooperation  (DAC), Ministry of Agriculture & Farmers Welfare, and Executed  by
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2. Theoretical Formulation

We consider  a situation where the earning cycle of a
borrower household consists of two periods. In the first
period, the household gives effort and avails loan of size L
to finance production. In the second period, the household
realizes output and repays back loan based on the size of
output. It is assumed that the borrower realizes a higher
value output with probability p and a lower value output
with porbability 1-p. We assume that there are two sources
of loan: formal and informal. In the formal market, loan
can only be repaid back if higher value output is realized.
The borrower have the option of defaulting wilfully,
however, the formal banking sector would stop future credit
unless there is a loan waiver, which occours with probability
a. In the formal market, default is not possible 2. In case of
genuine default, informal  lenders seize collateral.

We consider a specific form of production i.e. yj=yjvL.
The model also presemues presence of a fixed income 'w'
from other nonfarm sources in each period. Thus, income
of the borrower in each period consists a constant
component  w and a random component yjvL. Utility
function is presumed to be additive in its arguments and
the income of the household is independently and
distributed identically from one period to the other.

Now one can think of three possible choices in front
of a borrower.

1. Avail formal loan and opt to repay back.

2. Avail loan from formal sector and wilfully default.

3. In each period, borrow from informal sources.

The lifetime utility under each circumstance is shown
below.

VFR = u (w) + β p {u (w + yh√L) − u (L (1 + i)) + β VFR} +
β (1 − p) {u (w + yl√L) + β α VFR + β  (1 − α) VI}

...(1)

The above equation shows the expected lifetime utility
of the borrower in asence of wilful default in the formal
sector. In the first period, the househlold obtains utility
from non-farm income, w. In the second period, the
household discounts its utility by B and if higher output is
realized, it repays back loan. Thus in succeeding earning
cycles, an expected lifetime utility of VFR persists.
However, if a lower value of output is realized, the
household would default and the borrower has to borrow
from informal sources, unless the government announces
a loan waiver (that occurs with probability a. ) In equation
1, VI represents expected lifetime utility  when the
household avails loan from informal lenders.

The second possible choice for the borrower is to
wilfully default in the formal sector. Under such situation,
the household avails loan from informal sources in
subsequent periods, except under loan waiver. The expected
lifetime utility, represented by VFD is given below

VFD = u (w) + β p {u (w + yh√ L) − αβ VFD + β (1− α) VI} +
β (1 − p) {u (w + yl√ L) + β α VFD + β  (1 − α) VI}

...(2)

The third choice for a  household is to borrow from
informal soucres in all periods. Here in case of genuine
default the borrower has to provide collateral C to the
moneylender. We have assumed C=L (1+r), where r is the
interest rate charged by the moneylender. The expected
lifetime utility of borrowing from informal lender is shown
below

VI = u (w) + β p {u (w + yh√ L) − u (L (1 + r)) + β VI} +
β (1 − p) {u (w + yl√ L) − β α VFD + β  (1 − α) VI}

...(3)

Condition for Repayment in the Formal Sector

It is clear that a  household would find it optimal to repay
in the formal sector if  VFR>VFD.

Inserting the values of VFD and VFR we get

−β 2 u (L (1 + r)) + αβ 2 u (L (1 + r)) < − u (L (1 + i))
αβ 2 u (L (1 + i)) ... (4)

Equation 4 shows that a  borrower would not default if
cost of borrowing from informal sector is higher vis-a-vis
formal sector. The equation also indicates that for each
formal sector interest rate i, there is an interest rate r=r*
(i) in the informal sector that induces a borrower to repay.

The next important question is how does this critical
interest rate r* responds to a change in the formal sector
interest rate.

Observation I:

From equation 4 we can also write

−β 2 u (L (1 + r*)) {β 2 (1 + α)} = u (L (1 + i))
(1 − αβ 2) ...(5)

Given that the formal sector needs to follow fixed
'scale of finance'  norms, we can assume that dL/di + 0.
Now differentiating 5 with respect to i we get

β 2 u (L (1 + r* )) . L . δ r* {β 2 (1 − α)} = u (L (1 + i))  (1 − αβ 2) L
 δ i

or δ r* =  [u (L (1 + i))  (1 − αβ 2)] / β 2u (L (1 + r*)) . {β 2 (1 − α)}] >0
δ i

... (6)

2 The assumption of default in the informal sector has been considered in the following paper by same authors; :'Modelling Loan Repayment Behaviour
in Developing Countries', Applied Economic Perspectives and Policy 35(2), 2013.
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Since by assumption u (.) > 0 and (0 < α, β, p <1), we
get δ r* > 0 A i and r ...(7)

 δ i

Q.E.D.

This lead us to the following proposition

Proposition 1: Given interest rate in the formal and
informal credit markets as i and r respectively, a lower
bound on  r=r* (i) Such that if r>r* (i), it is optimal for a
borrower to repay in the formal market and d  r*/d i>0

Proposition 1 tells that for any given interest rate in
the formal credit market, if the interest rate in the informal
market becomes too high (goes beyond r), borrowers would
try to repay back loan in the formal market.

To see that impact of change in formal sector interest
on repayment suppose that the formal sector interest rate
falls from i to i 1. The corresponding values of r satisfying
(5) are say r and r 1*.

From (7), it is clear that r 1*< r*. Thus as i falls to i1,
all borrowers who are facing (either potentially or actually)
informal rate of interest r, r *<r<r* would also find it optimal
to make repayment of loan in the formal credit market.

Impact of Loan Waiver

We now consider the impact of loan waiver on repayment

Corollary 1 If r>i, presence of loan waiver has a
negative impact on repayment of loans/Proof: Rearranging
4 and using the additive property of utility function, we
get the following condition for default

− β 2 u (L (1 + r)) + αβ 2  u (L (r − ι)) + u (L (1 + i))  >  0... ... ... ... (7)

The second component on the left hand side (i.e. a
B2u (L(r-i)), hereafter denoted by D) captures the impact
of probability of loan getting waived on the net disutility
of borrowing from informal sources. It is to be noted that
if r>i, D is negatively related with disutility of borrowing
from informal sources. Thus, it is positively related to
default in the formal market. This prove corollary 13.

3. Empirical Analysis

In the provious  section, we have argued that more
unfavourable the terms of loan from a moneylender
compared to a formal lending agency, better is the chances
of a borrower to make timely repayment. Thus lowering
interest rate in the formal sector (which makes informal
sector interest rate comparatively more unfavourable)
should induce a borrower to repay back loan. In this section,
we have first tried to see graphically whether there exist a
relation between non-performing asset of formal banks

(an indication of non-repayment) and interest rates of
different countries. For this, we have used World Bank data4

on NPA ratio (defined as the ratio of gross NPA to gross
credit) and prime lending rates of different countries.
Detailed econometric analysis could not be carried out
using world data because repayment depends also on a
number of other variables for which information was not
available for each country. Ignoring those variables in
econometric analysis would have led to biasedness.

One of the conditions of default in our theoretical
formulation is existence of a well-developed informal
market. We have, therefore, also looked at the relation
between size of the informal credit market and NPA ratio.
Since direct data on size of the informal credit market is
not available  for all countries, we have used credit GDP
ratio as a proxy to capture it. A lower credit  GDP ratio
can be  considered as an indication of higher presence of
informal loans.

One should  remember  that the analysis carried out in
this section does not directly provide empirical support to
our proposition. This is because  when interest rates are
highter default may also take place due to insolvency and
secondly existence of low credit GDP  ratio may not
necessarily imply existence of informal market. In addition,
in the above  analysis  a large number of variables were
not considered. A much more  detailed analysis  has,
therefore, been carried out using  households data from
India.

3.1 Analysis based on Indian Data

The empirical analysis for India has been carried out 59th
round NSSO data on debt and investment, which provides
substantial information regarding household debt and
investment for about 1,43,285 hosueholds in India,
covering both rural and urban areas.

Variable Selected for the Analysis

The regression model used in this paper is a probit, where
the dependent  variable assumes the value 1, if a positive
repayment in done;  zero value is assigned otherwise. As
mentioned  before,  only short-term  loans, which were
availed during the year July 2002—June 2003 was
considered. Data before  July 2002 is not considered
because information was only available for loans which
were outstanding  on 30.06.02.

Explanatory Variables

A household may default, if one of the following possibilities
occurs. First,  if the maximum  utility achievable by
defaulting is greater than the maximum utility attainable

3 The case of i>r, regardless of the value of a, it is always economically beneficial for the household to default.

4 The following countries were used: Georgia, Grenada, Guatemala, Hong Kong SAR, China, Hungary, India, Indonesia, Israel, Italy, Japan, Jordan,
Kenya, Korea Rep., Kuwait, Latvia, Lebanon, Lesotho, Lithuania, Macedonia, FYR, Malaysia, Malta, Mexico, Moldova, Montenegro, Mozambique,
Namibia, Nigeria, Norway, Oman, Pakistan, Panama, Paraguay, Peru, Philippines, Romania, Russian Federation, Rwanda, Sierra Leone, Singapore,
Slovak Republic, Slovenia, South Africa, Swaziland, Thailand Uganda, Ukraine, United Kingdom, United States Venezuela, RB
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by repaying (see Srinivasan, 1989). This is known as moral
hazard. Secondly, default may occur if a household does
not  have enough money at the time of repayment. This
one can term as insolvency factor.

Apart from insolvency factors and incentive factors
institutions5 may play a major role in repayment by
influencing  the above two factors (see Udry, 1990).

Generally, need for loans in future, presence of
alternative source of credit and loss of collateral on the
event of default influences the incentives to repay back
loan. On the contrary, return from  loan, cost of availing it
size of the loan along with the income and asset of the
hosuehold determine insolvency.  Institutional  factors are
expected to change  with region and lending agencies.

In the regression analysis, the impacat of each factor
are captured by appropriately choosing  variables.

Factors Influencing Incentives to Repay

Households who require loans  on a regular basis are
expected to have higher incentives to repay back loan (see
Coate, 1993; Haugen, 2005; Rajeev et al., 2006; Shivappa,
2005; Hatai et al.,  2005). This is because  a default
generally stops future credit. Thus, one can expect  self-
employed  household, who require loan  on a regular  basis
for running business, to repay better  compared  to wage
labourers  or regular  salaried households. The regression
analysis captures this  aspect by a dummy variable.

Economic condition of the household may well
influence repayment incentive. For instance, households
having higher  income are expected to have less incentive
to repay back loan. This is  because  on the event of a
default  from one lender, these households can avail loan
from some other sources by providing collateral. On the
contrary,  poorer  households for having fewer  sources of
credit would have  higher  incentives to repay back loan
(see Dev and Rajeev, 2007). In  our analysis, monthly per
capita  consumption expenditure (MPCE) of the household
is considered  as a proxy of economic status of the
household. Since there are three kinds of region (which
differs in terms of features), we have considered  three
interactive variables with MPCE and type of region instead
of a single MPCE variable.

Apart from economic status  of the household, from
our theoretical formulation one can also say that interest
rate in the formal sector may effect incentive to repay  back
loan in the formal  sector. Information  on interest rate  in
the  informal market is only available for households which
has availed informal  loans. To address this matter we have
computed average interest rate in the informal  market at

the district level and considered   this as explanatory
variable.

Presence of security may also act as an incentive for
repaying loan, In case of a default, it may lead to loss of
asset (see Barro, 1976; Bester, 1987).

Factors Influencing Insolvency of Loan

The following variables were considered. Firstly, we
have used the ratio of loan size and asset of a household as
a variable. In this ratio is very high, a household may face
difficulty in repaying. Secondly, to capture the income
status, we have used two variables, namely, monthly per
capita consumption expenditure (MPCE) of the household
and utilization of loan. Households having higher MPCE
are expected to have higher income. On the other hand, if
loan is utilized for income generating purposes, where
return is relatively certain, a household would find it easier
to repay back loan. Thus, one may find repayment of loan
to be more for working capital needs than for consumption
or capital expenditure purpose.

The cost of availing loan mainly depends on rate of
interest. If rate of interest is very high, a borrower may
find difficulty in repaying back loan, leading to default and
loss of collateral (see Bhaduri, 1977)6.

 Institutional factors

In the analysis to follow, to capture the institutional
differences existing between locations (such as rural and
urban), location-specific dummy variable has been
incorporated.

We have also introduced a variable capturing level
of economic development of a district. Therefore, we
have considered the average MPCE of households in a
district (based on NSSO data) to capture economic
development.

In addition to the above varibles, a variable
representing duration of the loan has been included to
control the differences in repayment arising owing to the
differences in the duration for which the loan is outstanding.
This variable has been constructed in the following way.
For loans which remained unpaid as on date of survey, the
variable is computed by taking the difference between time
of survey and time at which loan was borrowed. For fully
repaid loan, the variable was formed by taking the
difference between dates at which loan was repaid fully
and date at which it was availed. In this context, one should
note that NSSO collects data through two visits and
provides informaion on repayment status of loans on a
quarterly basis.

5 'Institutions are social  rules, conventions, and other elements of the structural framework of social  interaction' (Bardhan, 1989).
6 In the formal credit market, interest rate tend differs across scheme and across lending agency (such as between cooperatives and commerical

banks).
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TABLE 1 EXPLAINS THE VARIABLES USED IN THE REGRESSION, WHILE TABLE 2 PROVIDE THE MEAN VALUE AND STANDARD DEVIATION

OF VARIABLES.

TABLE 1: LIST OF VARIABLES WITH NOTATION USED

Explanatory Variables Notations
Duration of the loan (measured on a quarterly basis) Time
Developed region dummy (Developed Region=1, others=0) Developed
Less developed region dummy (Less Developed Region=1, others=0) Less Developed
Middle Performing Region dummy (Middle=1, others=0) Middle
Loans availed for working capital (Working capital=1, others=0) Working Capital
Rate of interest Interest Rate
Presence of security (loans with security=1, others-0) Security
Professional money lender (Professional=1, others=0) Non Professional
Self employed household (Self Employed=1, others=0) Self Employed
Monthly per capita consumption expenditure (measured in rupees) MPCE
Rural area Rural
Loan by asset ratio of household Loan by Asset
Average MPCE of a district in rupees Average MPCE
Education of the Household (Below Secondary level=1, others=0) Education
Average informal sector rate of interest in a district Informal Rate
Interactive dummies
Developed region * MPCE Dev MPCE
Less developed region * MPCE Less Dev MPCE
Middle Performing * MPCE Middle MPCE
Security*Rate Security-Rate
Computed by Authors

TABLE 2-MEAN AND STANDARD DEVIATION OF THE VARIABLES USED IN THE REGRESSION ANALYSIS

Formal Informal
Variables MEAN S.D. MEAN S.D
Repayment (Dependent Variable) 0.15 0.25 0.12 .003
Dev MPCE 313.99 522.09 150.78 349.63
Less Dev MPCE 194.62 322.83 178.66 243.25
Middle MPCE 212.95 393.68 217.24 362.72
Security*Rate - - 4.52 13.88
Security 0.54 0.49 0.14 0.34
Working Capital 0.53 0.49 0.21 0.40
Interest Rate 12.69 6.78 33.83 28.25
Time 8.75 5.16 8.23 5.95
Loan by Asset 0.095 0.42 0.13 0.82
Education 0.68 0.46 0.86 0.35
Self Employed 0.68 0.46 0.53 0.50
Rural 0.77 0.42 0.74 0.43
Professional - - 0.44 0.50
Informal rate 30.25 10.36 - -
Average MPCE 678.25 4.35 653.69 3.08

Source: Author's calculation using All India debt and Investment Survey unit level data (59th Round, NSSO).
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3.2 Econometric Analysis and Results

Probit model has been used for the analysis7. Table 3 and 4
provides the regression results for formal and informal
sector respectively. Two separate regressions have been
carried out, namely, for formal and informal lending
agencies on the assumption that they face different nature

of repayment. For the regression carried out for formal
sector we have considered only those households which
has availed loan from formal sector during July,  2002 to
June, 2003. On the other hand, for the regression carried
out for informal sector, the observations included only
households which availed loan from informal sources.

TABLE 3: REGRESSION REUSULTS FOR THE FORMAL LENDING SECTOR

Number of observations = 2228, Wald chi square (16)=416,31, P> chi2=0.0000, Log Likelihood=--1341.0381

Probit
Explanatory Z
Variables Coefficients values P>Z

Education dummy 0.3355896 5.44 0.000 ***
Informal Rate 0.0069068 2.35 0.019 **
Average MPCE 0.000535 2.13 0.034 **
Mid MPCE 0.0001756 1.24 0.215
Dev MPCE 0.0001416 1.32 0.186
Less MPCE 0.0003834 2.17 0.03 **
Less Developed -0.137991 -0.95 0.34
Developed 0.0058767 0.04 0.972
Loan asset 0.1954752 1.86 0.062 *
Duration 0.0656054 11.59 0.000 ***
Security 0.0575639 -0.98 0.329
Working Capital -0.2322653 -3.62 0.000 ***
Interest Rate -0.0135346 -2.45 0.014 **
Self Employed -0.0224896 -0.32 0.747
Rural -0.492428 -5.74 0.000 ***
Amount 0.0000014 -2.85 0.004 ***
Constant -0.8984315 -3.55 0.000 ***

Notes: *, ** and *** implies significance at the 10%, 5% and 1% levels, respectively

TABLE 4 : REGRESSION RESULTS FOR THE INFORMAL LENDING SECTOR
Number of observations = 3299, Wald chi square (17) = 478.04, P> chi2 = 0.0000, Log Likelihood = 3729.6416

Probit Model

Explanatory Variables Z
Coefficients values P>Z

Education 0.0306933 0.55 0.58 ***
Average MPCE 0.0009947 5.15 0.000
Mid MPCE -0.0000904 -0.92 0.359
Dev MPCE -0.0002307 -1.68 0.092 *
Less MPCE 0.0005064 2.65 0.008 ***
Less Developed -0.6874065 -5.96 0.000 ***
Developed -0.3707012 -2.75 0.006 ***
Loan asset 0.0240325 0.94 0.346
Duration 0.0601116 12.2 0.000 *
Security -0.1584268 -1.27 0.203
Working Capital 0.0924219 1.57 0.116
Interest Rate 0.0057867 5.75 0.000 ***
Professional 0.0681608 1.36 0.175
Self Employed 0.0738988 1.47 0.142
Rural -0.4184531 -7.28 0.000
Amount 1.69E-06 2.39 0.017
Security-Rate -0.0003056 -0.1 0.922
Constant -1.56355 -7.1 0.000

Notes: *,** and *** implies significance at the 10%, 5% and 1% levels, respectively

7. For a much more detailed analysis, one may refer the following paper by the authors: 'Modelling Loan Repayment Behaviour in Developing
Countries', Applied Economic Perspectives and Policy 35(2) published in 2013.
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Let us first consider the variable which help us in
testing the propositions obtained from the theoretical
model. First, one observes that lower interest rate in the
formal sector improves repayment. It is important to note
that in formal sector interest rate has a very low variance
(See table 1). Thus, positive figure here indicates increase
in repayment even with minor decrease in interest rates.
Secondly, it is observed that districts with higher average
informal sector interest rate possess a higher likelihood of
positive repayment in the formal sector (table 3). Thus the
empirical analysis provides us a support for the theoretical
result obtained in the previous i.e.. higher interest rate in
informal sector leads to more formal repayment.

Some common features are observed between formal
and informal lending agencies. It is observed that both
formal and informal lenders face  a lower incidence of
repayment in rural areas compared to that of urban areas.
It is further observed that probability of repayment is more
in comparatively developed region (See variable Average
MPCE in table 3 and 4) and it improves with duration of
loan.

The following differences were observed between
formal and informal credit market. First, education is having
a positive relationship with repayment of formal loans (See
table 3). The coefficient of the variable is insignificant for
informal sector. It appears that educated borrowers avoid
availing loan from informal agencies. To avail formal loans

on a continuous basis in future they make proper repayment
of formal loans. Using unit level NSS data we observed
that households having higher educated members generally
avail less loans from informal lenders (See table 5).

Another difference between formal and informal
lending institution is regarding loans availed for working
capital needs. In general, working capital loans are expected
to have prompt repayament. But in the regression carried
out for formal lending agencies, the probability of
repayment for loans availed for working capital is observed
to be less (See table 3). It seems that due to loan waiver
schemes of government and the expectations of future
waiver induce households to default in formal sector.

It is also observed that in formal agencies, probability
of repayment is higher if interest rates are lower, on the
other hand, for informal lenders repayment increases with
increase in interest rate. We know that an informal lender
would charge higher interest rate only if the borrower
cannot avail loan from other sources. Previous studies (See
Bhaduri, 1977, 2006) suggest that under such scenarios
(monopoly), credit market (informal) transactions are
characterised by existence of undervaluation of collateral
along with higher interest rate. Undervaluation of collateral
transfers the risk from lender to the borrower. A borrower
anyway tries to repay back because in presence of
undervaluation of collacteral, a default would lead to loss
of collateral whose value is greater than loan amount.

TABLE 4: DISTRIBUTION OF LOANS IN FORMAL AND INFORMAL CREDIT MARKET BY HIGHEST EDUCATION WITHIN THE HOUSEHOLD

Highest Education of the Household Formal Informal

Not Literate 4.5 14.8

literate without formal schooling 0.8 0.9

Below Primary 6.0 13.3

Middle 17.1 23.1

Secondary 19.2 20.2

Higher Secondary 20.1 13.6

Diploma/Certificate Course 16.4 7.7

Graduate 2.3 0.5

Post Graduate 10.0 4.5

Above Post Graduate 3.7 1.3

Total 100 100

Source: Author's calculation using All India debt and Investment Survey unit level data (59th Round, NSSO)
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4. Conclusions

In this paper, we establish both theoretically and empirically
that more unfavourable the terms of loan from a
moneylender compared to a formal lending agency, better
is the chances of a borrower to make timely repayment.
Thus lowering the interest rate in the formal sector (which
makes informal sector interest rate comparatively more
unfavourable) induces a borrower to repay back loan. This
observation is of critical importance given the policy of
the Indian Government, that a prompt repayer gets a benefit
of 2 percent interest rate subvention from government.

One should note two important facts about credit
market in this respect. First, a household may perceive a
higher formal banking interest rate if there is higher
transaction cost in loan application procedures. This may
arise either due to presence of corruption in the banking
sector or due to lengthy procedures in application of loan.
It is also note worthy to mention that even thought banks
may not provide loans at higher interest rate, it may still
get exposed to default, if the banks advance loans to some
lending agency (such as micro credit agencies) which
charges higher interest rate. This is because though the
difference between bank and informal sector interest rate
is high, the difference between informal sector interest rate
and interest charged by agencies such as microfinance
institutions may not be higher.

Apart from testing the proposition obtained from the
theoretical model, the empirical part of this paper portrays
some of the differences that exit in repayment of loans
across formal and informal credit markets. It is observed
that while in the formal sector, higher interest rate reduces
repayment; in the informal sector it improves repayment.
The explanation could be the following. We know that
higher interest rate in informal market exist only in case of
monopoly. It is to be noted that existence of monopoly
leads to undervaluation of collateral in the informal market,
which in turn transfers the risk of default from lender to
the borrower (See Bhaduri, 1977; 2006). This induces the
borrower to repay. This is because in presence of
undervaluation a borrower loses a value of collateral, which
is higher than the loan amount he/she required to repay
back. Another difference between formal and inormal
lending institution is regarding repayment of loans availed
for working capital needs. In general working capital needs.
In general working capital loans are expected to have better
repayments. But in the regression carried out for formal
lending agencies, repayment is observed to be less for loans
availed for working capital needs. This may possibly
happen due to the moral hazard problem arising out of loan
waiver schemes of the government, which mainly exempts
working capital loans. The paper also shows the positive
relation between education and repayment of formal loans.

From the results of our analysis, it has been inferred
that education among borrowers and regulation of interest

rate are the two most important variables that lead to better
repayment in the formal credit market.
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COMMODITY REVIEWS

Foodgrains

During the month of July,2015 the  Wholesale Price Index
(Base 2004-05=100) of  pulses increased by 2.88%,

cereals increased by 0.43% & foodgrains increased by
0.98% respectively  over the previous month.

INDEX NUMBER OF  WHOLESALE PRICES

                                                                             (Base: 2004-2005=100)

Commodity Weight WPI for the   WPI for the WPI Percentage change during
Month of Month of

 July 2015  June 2015
(%)  A year ago A month A year

1 2 3 4 5 6 7

Rice 1.793 237.7 236.9 244.7 0.34 -2.86
Wheat 1.116 212.9 210.4 208.8 1.19 1.96
Jowar 0.096 276.6 283.9 292.7 -2.57 -5.50
Bajra 0.115 243.0 244.4 258.7 -0.57 -6.07
Maize 0.217 249.3 248.7 253.9 0.24 -1.81
Barley 0.017 219.0 216.6 215.8 1.11 1.48
Ragi 0.019 321.1 327.1 325.4 -1.83 -1.32
Cereals 3.373 231.9 230.9 235.6 0.43 -1.57
Pulses 0.717 317.8 308.9 234.1 2.88 35.75
Foodgrains 4.09 247.0 244.6 235.3 0.98 4.97

Source : Office of the Economic Adviser, M/O Commerce and Industry.

 The following Table indicates the State wise trend of Wholesale Prices of Cereals during the month of July, 2015.

Commodity Main Trend Rising Falling Mixed Steady

Rice Steady U.P. Assam Jharkhand A.P.
Haryana Gujarat

Karnataka

Wheat Rising& Mixed Haryana Maharashtra Gujarat
Karnataka Rajasthan
M.P. U.P.

Jowar Falling& Mixed Gujarat Karnataka A.P.
Maharashtra Rajasthan

Bajra Rising Rajasthan Gujarat Maharashtra
Haryana

Maize Rising Haryana U.P. Karnataka
Rajasthan
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PROCUREMENT OF RICE

(In Thousand Tonnes)

State Marketing Season Corresponding Marketing Year
2014-15 Period of last Year (October-September)

(upto 31.07.2015) 2013-14 2013-14 2012-13
Procure- Percent- Procure- Percent- Procure- Percent- Procure- Percent-

ment age to ment age to ment age to ment age to
Total Total Total Total

1 2 3 4 5 6 7 8 9
Andhra Pradesh 3524 11.11 3676 11.73 3722 11.76 6464 19.00
Chhatisgarh 3355 10.58 4290 13.69 4290 13.56 4804 14.12
Haryana 2013 6.35 2406 7.68 2406 7.60 2609 7.67
Maharashtra 199 0.63 161 0.51 161 0.51 192 0.56
Punjab 7782 24.54 8106 25.88 8106 25.62 8558 25.16
Tamil Nadu 951 3.00 682 2.18 684 2.16 481 1.41
Uttar Pradesh 1698 5.35 1127 3.60 1127 3.56 2286 6.72
Uttarakhand 465 1.47 454 1.45 463 1.46 497 1.46
Others 11725 36.97 10425 33.28 10678 33.75 8129 23.89
Total 31712 100.00 31327 100.00 31637 100.00 34020 100.00

Source: Department of  Food  & Public Distribution.

PROCUREMENT OF RICE

(In Thousand Tonnes)
State Marketing Season Corresponding Marketing Year

2015-16 Period of last Year (April-March)
(upto 31.07.2015) 2014-15 2014-15 2013-14

Procure- Percent- Procure- Percent- Procure- Percent- Procure- Percent-
ment age to ment age to ment age to ment age to

Total Total Total Total

1 2 3 4 5 6 7 8 9
Haryana 6778 24.13 6414 23.61 6495 23.20 5873 23.41
Madhya Pradesh 7309 26.02 7188 26.46 7094 25.34 6355 25.33
Punjab 10344 36.83 10775 39.66 11641 41.58 10897 43.43
Rajasthan 1300 4.63 2155 7.93 2159 7.71 1268 5.06
Uttar Pradesh 2267 8.07 628 2.31 599 2.14 683 2.72
Others 90 0.32 6 0.02 6 0.02 16 0.06
Total 28088 100.00 27166 100.00 27994 100.00 25092 100.00
Source: Department  of  Food & Public Distribution.

Procurement of wheat
The total procurement of wheat in the current marketing
season i.e 2015-2016 up to July, 2015 is 28.09 million

tonnes against a total of 27.17 million tonnes of wheat pro-
cured during last year. The details are given in the follow-
ing table :

Procurement of Rice

0.819 million tonnes of rice (including paddy converted
into rice)  was procured during July 2015 as against 0.877
million tonnes of rice (including paddy converted into rice)
procured during July 2014. The total procurement of rice

in the current marketing season i.e 2014-2015, up to
31.07.2015 stood at 31.71 million tonnes, as against 31.33
million tonnes of rice procured, during the corresponding
period of last year. The details are given in the following
table :
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Oilseeds and Edible Oils

The Wholesale Price Index (WPI) of nine major oilseeds
as a group stood at 212.1 in July, 2015 showing a decrease
of 2.5 percent and 0.9 percent over the previous month and
year, respectively. The WPI of niger seed (26.7 percent),
safflower seed (10.1percent) and rape & mustard seed (2.0
percent) increased over the previous month.  however, the
WPI of copra (8.0 percent) and soyabean (6.3 percent),
groundnut seed (3.1 percent), sunflower seed (2.1 percent)
and cotton seed (0.1 percent) decreased over the previous
month. The WPI of gingelly seed remained unchanged over
the month.

The Wholesale Price Index (WPI) of edible oils as a
group stood at 148.8 in july, 2015 showing a decrease of
0.3 percent over the previous month. However, it is higher
by 1.7 percent over the previous year. The WPI of gingelly
oil (6.5 percent), mustard & rapeseed oil (3.1 percent) and
groundnut oil (2.4 percent) increased over the previous
month. however, the wpi of copra oil (4.3 percent),
sunflower oil (1.4 percent), soyabean oil (0.7 percent) and
cotton seed oil (0.4 percent) decreased over the previous
month.

Fruits & Vegetable

The Wholesale Price Index (WPI) of fruits & vegetable
as a group stood at 242.7 in july, 2015 showing a de-
crease of 2.7 percent and 15.0 percent over the previous
month and year, respectively.

Potato

The Wholesale Price Index (WPI) of potato stood at 174.5
in July, 2015 showing an increase of 17.4 percent over the
previous month. However, it is lower by 49.3 percent over
the previous year.

Onion

The Wholesale Price Index (WPI) of onion stood at 406.5
in July, 2015 showing an increase of 14.2 percent over the
previous month. However, it is lower by 0.5 percent over
the previous year.

Condiments & Spices

The Wholesale Price Index (WPI) of condiments & spices
(group) stood at 333.8 in July, 2015 showing an increase
of 2.3 percent and 10.6 percent over the previous month
and year, respectively.The WPI of black pepper increased
by 2.3 percent over the previous month.However, WPI of
turmeric and chillies (dry) decreased by 0.7 and 0.4 re-
spectively, over the previous month

Raw Cotton

The Wholesale Price Index (WPI) of raw cotton stood at
195.7 in july, 2015 showing a decrease of 0.7 percent and
14.1 percent over the previous month and year, respectively.

Raw Jute

The Wholesale Price Index (WPI) of raw jute stood at
362.1 in July, 2015 showing an increase of 1.6 percent and
29.7 percent over the previous month and year, respec-
tively.

Commercial Crops
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WHOLESALE PRICE INDEX OF COMMERCIAL CROPS

COMMODITY LATEST MONTH YEAR % VARIATION OVER

July,2015 June,2015 July,2014 MONTH YEAR
1 2 3 4 5 6

OIL SEEDS 212.1 217.6 214.0 -2.5 -0.9
Groundnut Seed 249.8 257.9 204.7 -3.1 22.0
Rape & Mustard Seed 219.1 214.7 189.9 2.0 15.4
Cotton Seed 173.2 173.3 182.7 -0.1 -5.2
Copra (Coconut) 148.0 160.9 187.1 -8.0 -20.9
Gingelly Seed (Sesamum) 347.5 347.4 436.2 0.0 -20.3
Niger Seed 331.3 261.5 186.4 26.7 77.7
Safflower (Kardi Seed) 148.4 134.8 128.2 10.1 15.8
Sunflower 188.7 192.7 185.0 -2.1 2.0
Soyabean 203.9 217.6 241.9 -6.3 -15.7

EDIBLE OILS 148.8 149.2 146.3 -0.3 1.7

Groundnut Oil 193.6 189.1 161.9 2.4 19.6

Cotton Seed Oil 179.9 180.6 177.8 -0.4 1.2

Mustard & Rapeseed Oil 181.1 175.6 154.7 3.1 17.1

Soyabean Oil 149.2 150.3 156.4 -0.7 -4.6

Copra Oil 154.6 161.5 137.8 -4.3 12.2

Sunflower Oil 128.3 130.1 126.3 -1.4 1.6

Gingelly Oil 168.7 158.4 180.8 6.5 -6.7

FRUITS & VEGETABLES 242.7 249.4 285.6 -2.7 -15.0

Potato 174.5 148.7 344.0 17.4 -49.3

Onion 406.5 356.1 408.5 14.2 -0.5

CONDIMENTS & SPICES 333.8 326.3 301.9 2.3 10.6

Black Pepper 730.1 713.6 763.0 2.3 -4.3

Chillies(Dry) 321.1 322.3 287.0 -0.4 11.9

Turmeric 248.9 250.6 216.4 -0.7 15.0

Raw Cotton 195.7 197.1 227.8 -0.7 -14.1

Raw Jute 362.1 356.5 279.2 1.6 29.7
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STATISTICAL TABLES

WAGES

TABLE 1 :  AVERAGE DAILY AGRICULTURAL WAGES IN SOME STATES (CATEGORY-WISE)
(In Rs.)

State District Centre Month Daily Field Labour Other Agri.  Herdsman Skilled Labour
& Year Normal Labour Carpenter Black Cobbler

Working Smith
Hours M W M W M W M M M

Andhra Pradesh Krishna Ghantasala April,15 8 300 250 325 NA 200 NA 300 NA NA

Guntur Tadikonda April,15 8 283 200 275 NA 250 NA NA NA NA

Telangana Ranga Reddy Arutala March,15 8 260 190 300 NA NA NA NA NA NA

Karnataka Bangalore Harisandra Nov, 14 8 250 200 300 250 300 250 350 330 NA

Tumkur Gidlahali Nov, 14 8 160 160 180 180 180 180 180 180 NA

Maharashtra Nagpur Mauda Sep,  14 8 100 80 NA NA NA NA NA NA NA

Ahmednagar Akole Sep,  14 8 NA NA NA NA NA NA NA NA NA

Jharkhand Ranchi Gaitalsood April, 12 8 100 100 NA 90 90 NA 170 170 NA

TABLE 1.1 : AVERAGE DAILY AGRICULTURAL WAGES IN SOME STATES (OPERATION-WISE)

(In Rs.)

State District Centre Month Type of Normal Ploughing Sowing WeedingHarvesting Other Herds- Skilled Labour
& Year Labour Daily Labour Agri man Carpenter Black Cobbler

working Labour Smith
Hours

Assam Barpeta Laharapara Feb,15 M 8 250 250 250 250 250 200 300 250 250
W 8 NA NA 200 200 200 NA NA NA NA

Bihar Muzaffarpur Bhalui Rasul June,12 M 8 130 120 80 130 150 120 200 180 250
W 8 NA NA NA NA NA NA NA NA NA

Shekhpura Kutaut June,12 M 8 NA NA 185 NA 185 NA 245 NA NA
W 8 NA NA NA NA NA NA NA NA NA

Chhattisgarh Dhamtari Sihaba April,15 M 8 NA NA NA 150 100 150 250 150 100
W 8 NA NA NA 120 100 130 200 NA NA

Gujarat* Rajkot Rajkot April,15 M 8 221 213 160 183 150 190 442 442 350
W 8 NA 169 150 180 138 125 NA NA NA

Dahod Dahod April,15 M 8 186 157 157 157 129 NA 257 207 207
W 8 NA 157 157 157 129 NA NA NA NA

Haryana Panipat Ugarakheri April,15 M 8 400 400 400 400 400 NA NA NA NA
W 8 NA 300 300 300 300 NA NA NA NA

Himachal Mandi Mandi Dec,13 M 8 NA 162 162 162 162 NA 260 240 240
Pradesh W 8 NA 162 162 162 162 NA 650 NA NA

Kerala Kozhikode Koduvally April,15 M 4-8 1030 610 NA 660 820 NA 710 NA NA
W 4-8 NA NA 460 510 510 NA NA NA NA

Palakkad Elappally April,15 M 4-8 500 500 NA 500 466.66 NA 600 NA NA
W 4-8 NA NA 300 300 300 NA NA NA NA
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TABLE 1.1  : AVERAGE DAILY AGRICULTUREAL WAGES IN SOME STATES (OPERATION-WISE)—CONTD.
(In Rs.)

State District Centre Month Type of Normal Ploughing Sowing WeedingHarvesting Other Herds- Skilled Labour
& Year Labour Daily Labour Agri man Carpenter Black Cobbler

working Labour Smith
Hours

Madhya Hoshangabad Sangarkhera May,15 M 8 200 200 200 NA 200 150 400 400 NA
Pradesh W 8 NA 200 200 NA 150 150 NA NA NA

Satna Kotar May,15 M 8 200 150 200 200 200 200 350 350 300
W 8 NA 150 200 200 200 200 NA NA NA

Shyopurkala Vijaypur May,15 M 8 NA 200 NA NA NA 200 300 300 NA
W 8 NA 200 NA NA NA NA NA NA NA

Odisha Bhadrak Chandbali Apr,15 M 8 250 250 NA 250 250 200 300 NA NA
W 8 NA NA NA 200 200 200 NA NA NA

Ganjam Aska Apr,15 M 8 300 200 200 250 200 200 400 400 400
W 8 NA 100 100 150 100 100 NA NA NA

Punjab Ludhiyana Pakhowal July,14 M 8 300 300 300 NA 365 NA 395 395 NA
W 8 NA NA NA NA NA NA NA NA NA

Rajasthan Barmer Kuseep April,15 M 8 NA NA NA NA NA 300 700 500 NA
W 8 NA NA NA NA NA 200 NA NA NA

Jalore Sarnau April,15 M 8 NA NA NA NA NA NA NA NA NA
W 8 NA NA NA NA NA NA NA NA NA

Tamil Nadu* Thanjavur Pulvarnatham March,15 M 8 NA 318.75 NA 306 312.62 NA NA NA NA
W 8 NA 100 115 116 119 NA NA NA NA

Tirunelveli Malayakulam May 15 M 8 NA NA NA NA 450 NA NA NA NA
W 8 NA NA NA NA NA NA NA NA NA

Tripura State Average April, 14 M 8 287 263 264 277 261 270 305 212 285
W 8 NA 197 201 209 197 200 NA NA NA

Uttar Pradesh* Meerut Ganeshpur Dec,14 M 8 275 263 261 263 260 NA 378 NA NA
W 8 NA 198 202 197 203 NA NA NA NA

Aurraiya Aurraiya Dec,14 M 8 150 150 150 160 150 NA 250 NA NA
W 8 NA NA NA 160 150 NA NA NA NA

Chandauli Chandauli Dec,14 M 8 NA 200 200 200 200 NA 350 NA NA
W 8 NA NA NA NA NA NA NA NA NA

M-Man
W-Woman
NA- Not Available
* States reported district average daily wages
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PRICES

TABLE 2 : WHOLESALE PRICES OF CERTAIN AGRICULTURAL COMMODITIES AND ANIMAL HUSBANDRY PRODUCTS AT SELECTED

CENTRES IN INDIA

(Month end Prices in Rupees)

Commodity       Variety   Unit     State    Centre Jul-15 Jun-15 Jul-14

Wheat PBW 343 Quintal Punjab Amritsar 1600 1600 1500
Wheat Dara Quintal Uttar Pradesh Chandausi 1460 1460 1430
Wheat Lokvan Quintal Madhya Pradesh Bhopal 1450 1434 1750
Jowar - Quintal Maharashtra Mumbai 2300 2350 2400
Gram No. III Quintal Madhya Pradesh Sehore 4260 3890 2321
Maize Yellow Quintal Uttar Pradesh Kanpur 1380 1370   -
Gram Split - Quintal Bihar Patna 5100 4970 4560
Gram Split - Quintal Maharashtra Mumbai 5600 5600 3800
Arhar Split - Quintal Bihar Patna 8780 8390 6850
Arhar Split - Quintal Maharashtra Mumbai 9250 9500 6600
Arhar Split - Quintal NCT of Delhi Delhi 9700 10200 6000
Arhar Split Sort II Quintal Tamil Nadu Chennai 10500 9900 6900
Gur - Quintal Maharashtra Mumbai 3100 3200 3600
Gur Sort II Quintal Tamil Nadu Coimbatore 4000 4000 4600
Gur Balti Quintal Uttar Pradesh Hapur NA 2375 NA
Mustard Seed Black (S) Quintal Uttar Pradesh Kanpur 3860 3550 3220
Mustard Seed Black Quintal West Bengal Raniganj 4550 4250 3400
Mustard Seed - Quintal West Bengal Kolkata 4850 4750 3800
Linseed Bada Dana Quintal Uttar Pradesh Kanpur 4250 4240 4110
Linseed Small Quintal Uttar Pradesh Varanasi 3925 3915 3810
Cotton Seed Mixed Quintal Tamil Nadu Virudhunagar 1700 1700 1750
Cotton Seed MCU 5 Quintal Tamil Nadu Coimbatore 2000 2000 1550
Castor Seed - Quintal Andhra Pradesh Hyderabad 3900 3800 3775
Sesamum Seed White Quintal Uttar Pradesh Varanasi 13465 13400 8020
Copra FAQ Quintal Kerala Alleppey 8050 8100 10250
Groundnut Pods Quintal Tamil Nadu Coimbatore 4500 4500 4800
Groundnut - Quintal Maharashtra Mumbai 6500 6000 5100
Mustard Oil - 15 Kg. Uttar Pradesh Kanpur 1359 1290 1191
Mustard Oil Ordinary 15 Kg. West Bengal Kolkata 1530 1530 1215
Groundnut Oil - 15 Kg. Maharashtra Mumbai 1515 1440 1170
Groundnut Oil Ordinary 15 Kg. Tamil Nadu Chennai 1800 1635 1200
Linseed Oil - 15 Kg. Uttar Pradesh Kanpur 1399 1425 1395
Castor Oil - 15 Kg. Andhra Pradesh Hyderabad 1253 1238 1253
Sesamum Oil - 15 Kg. NCT of Delhi Delhi 1880 1855 1860
Sesamum Oil Ordinary 15 Kg. Tamil Nadu Chennai 1800 2070 2175
Coconut Oil - 15 Kg. Kerala Cochin 1740 1755 2295
Mustard Cake - Quintal Uttar Pradesh Kanpur 1975 1900 1740
Groundnut Cake - Quintal Andhra Pradesh Hyderabad 3857 3386 3029
Cotton/Kapas NH 44 Quintal Andhra Pradesh Nandyal 3950 4000 4500
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Cotton/Kapas LRA Quintal Tamil Nadu Virudhunagar 3400 3400 3800
Jute Raw TD 5 Quintal West Bengal Kolkata 4270 4210 2750
Jute Raw W 5 Quintal West Bengal Kolkata 4220 4160 2700
Oranges Big 100 No Tamil Nadu Chennai 520 490 650
Banana - 100 No. NCT of Delhi Delhi 332 333 417
Banana Medium 100 No. Tamil Nadu Kodaikkanal 497 495 472
Cashewnuts Raw Quintal Maharashtra Mumbai 64000 62000 55000
Almonds - Quintal Maharashtra Mumbai 72000 74000 62000
Walnuts - Quintal Maharashtra Mumbai 70000 68000 65000
Kishmish - Quintal Maharashtra Mumbai 21000 24000 15000
Peas Green - Quintal Maharashtra Mumbai 4100 4000 4700
Tomatoes Ripe Quintal Uttar Pradesh Kanpur 2550 1800 2560
Ladyfinger - Quintal Tamil Nadu Chennai 1500 3300 3000
Cauliflower - 100 No. Tamil Nadu Chennai 1500 2800 1800
Potatoes Red Quintal Bihar Patna 820 810 1595
Potatoes Desi Quintal West Bengal Kolkata 680 700 1480
Potatoes Sort I Quintal Tamil Nadu Mettuppalayam 2022 1633 3728
Onions Pole Quintal Maharashtra Nashik 3200 1550 2000
Turmeric Nadan Quintal Kerala Cochin 12000 12000 10000
Turmeric Salam Quintal Tamil Nadu Chennai 8100 7900 9800
Chillies - Quintal Bihar Patna 8900 8900 8800
Black Pepper Nadan Quintal Kerala Kozhikode 62000 61000 70500
Ginger Dry Quintal Kerala Cochin 23000 22500 30000
Cardamom Major Quintal NCT of Delhi Delhi 135000 125000 135000
Cardamom Small Quintal West Bengal Kolkata 110000 110000 110000
Milk Buffalo 100 Liters West Bengal Kolkata 3600 3600 3600
Ghee Deshi Deshi No. 1 Quintal NCT of Delhi Delhi 29348 29181 30682
Ghee Deshi - Quintal Maharashtra Mumbai 46000 46000 34000
Ghee Deshi Desi Quintal Uttar Pradesh Kanpur 34650 34750 32850
Fish Rohu Quintal NCT of Delhi Delhi 8200 8300 10000
Fish Pomphrets Quintal Tamil Nadu Chennai 36000 38500 35000
Eggs Madras 1000 No. West Bengal Kolkata 4350 4200 4000
Tea - Quintal Bihar Patna 21100 21050 21300
Tea Atti Kunna Quintal Tamil Nadu Coimbatore 33000* 33000* 13000
Coffee Plant-A Quintal Tamil Nadu Coimbatore 30000 29500 26000
Coffee Rubusta Quintal Tamil Nadu Coimbatore 13500 13000 14000
Tobacco Kampila Quintal Uttar Pradesh Farukhabad 4550 4400 4800
Tobacco Raisa Quintal Uttar Pradesh Farukhabad 3500 3400 3800
Tobacco Bidi Tobacco Quintal West Bengal Kolkata 3900 3900 3900
Rubber - Quintal Kerala Kottayam 11000 11800 12700
Arecanut Pheton Quintal Tamil Nadu Chennai 31500 31400 29700

* Prices relates to 3 Roses variety

Commodity       Variety   Unit     State    Centre Jul-15 Jun-15 Jul-14
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Crops Production
4. SOWING AND HARVESTING OPERATIONS NORMALLY IN PROGRESS DURING THE MONTH OF SEPTEMBER, 2015.

State Sowing Harvesting

Andhra Pradesh Paddy, Jowar, Maize, Tobacco, Groundnut, Mesta Paddy, Bajra, Ragi, Ground, Sesamum
And Linseed. and Ginger.

Assam Paddy, Gram, Pulses, Potato and Linseed. Paddy and Mesta.

Bihar Wheat, Barley, Gram,Rapeseed & Mustard, Paddy, Jowar, Bajra,Maize, Ragi and
Linseed and Potato. Sesamum.

Gujarat Paddy, Gram, Pulses and Potato. Paddy, Jowar, Groundnut, Bajra and Cotton.

Himachal Pradesh Wheat, Barley, Gram, Rapeseed & Mustard. Paddy, Bajra, Maize, Small Millets, Pulses,
Potato and chillies.

Jammu & Kashmir Wheat, Barley, Rapeseed & Mustard and Onion. Paddy, Bajra, Maize, Small Millets, Pulses
Potato and Chillies.

Karnataka Jowar, Potato, Tobacco, Linseed, Sweet Potato Kharif Jowar, Ragi, Small Milets, Chillies
and Onion. and  Groundnut.

Kerala Paddy, Pulses and Sesamum. Paddy, Sweet Potato and lemongrass

Madhya Pradesh Wheat, Barley, Gram, Jowar, Rabi Pulses, Potato, Paddy, Ragi, Kharif Pulses, Potato, Ginger
Chillies, Rapeseed & Mustard and Onion. Chillies and Groundnut.

Maharashtra Wheat, Gram, Jowar, Barley and Pulses. Kharif Paddy, Jowar, Bajra, Maize,
Groundnut and Seasamum.

Manipur Wheat, Potato and Rapeseed & Mustard. Surgacane and late Paddy.

Orissa Wheat, Jowar, Gram, Rapseseed & Mustard and Paddy, Kharif, Jowar and Sesamum.
Linseed.

Punjab Wheat and Gram. Paddy, Cotton, Pulses and Early Sugarcane.

Rajasthan Wheat, Barley, Rapeseed & Mustard and Linseed. Jowar,Bajra, Maize, Cotton and Sannhemp.

Tamil Nadu Paddy, Jowar, Groundnut, Smal Millets, Tobacco Kharif Paddy, Jowar,Maize, Cotton,
And Cotton. Tapioca, Mesta and Giner.

Tripura Pulses and Potato. Til.

Uttar Pradesh Wheat, Barely, Gram, Linseed and Rapeseed & Paddy, Jowar, Bajra,Sesamum and
Mustard. Groundnut.

West Bengal Wheat,Barley, Rapeseed & Mustard, Tobacco, Paddy, Jute and Red Chillies.
Chillies, Til, Potato and pulses.

Delhi Wheat, Barley and Pulses. Paddy, Jowar, Bajra, Maize and Sugarcane.

(K) Kharif (R)-Rabi
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