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Farm Sector News

Improvement in Breed of Cattles

Milk production increased by 6.27% per annum during
last three years and during thelast decade, milk production
increased by 4% per annum. As per breed survey report
2012, the country has 37.92 million animals of indigenous
cattle breeds as against 23.78 million animals of
indigenous cattle breeds during 2007 (as per breed wise
livestock census 2007). In order to complement and
supplement the efforts made by the Statesfor devel opment
and conservation of indigenous breeds, Government of
India has initiated following programmes after detailed
consultations with States and all the stake holders: i)
Rashtriya Gokul Mission; ii) National Mission on Bovine
Productivity; iii) National Dairy Plan-I and iv) Breed
Improvement Institutes.

Government hasinitiated Rashtriya Gokul Mission
with the aim of development and conservation of
indigenous breeds and National Mission on Bovine
Productivity for enhancing milk production and
productivity of bovine population in the country during
last three years. Steps undertaken by the Government for
development of cattle population in the country are as
under:

(i) Rashtriya Gokul Mission had been launched in
December 2014 for the development and
conservation of indigenous bovine breedsthereby
enhancing milk production and productivity. The
framework of the scheme is to enhance milk
production & productivity through induction of
high genetic merit bulls for semen production;
field performance recording; strengthening of
bulls mother farms; setting up of Gokul Grams
etc.

(i) National Programme for Bovine Breeding is
being implemented for enhancing productivity of
milch animals through extension of Artificial
Insemination (Al) coverage. Thisisdonethrough
establishment of Multi Purpose Al Technicians
in Rural India (MAITRIS); strengthening of
existing Al centres; monitoring of Al etc.

(iii) National Mission on Bovine Productivity had
been launched in November 2016 with the aim
of enhancing milk production and productivity
and thereby making dairying more remunerative
to thefarmers. The schemeisbeing implemented
with following components a) Pashu Sanjivni-
thiscomponent includesidentification of animals
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in milk using UID, issuing health cards to all
animals in milk and uploading data on INAPH
data base; b) Advance reproductive Technique-
under the component sex sorted semen
production facility isbeing created at 10A graded
semen stations and 50 Embryo Transfer
Technology Labs with IVF facilities are being
created in the country; c) Creation of E Pashu
Haat Portal- The e-pashu haat portal has been
launched in November 2016 for linking farmers
and breeders of indigenous breeds and d)
Establishment of National Bovine Genomic
Centre for Indigenous Breeds(NBGC-1B): The
NBGC-IB isbeing established for enhancing milk
production and productivity through genomic
selection among indigenous breeds.

(iv) Two National Kamdhenu Breeding Centres are
being established one in the State of Andhra
Pradesh for southern region and other in Madhya
Pradesh for northern region of the country with
the aim of development and conservation of
indigenous breeds in a scientific manner and
thereby enhancing milk production and
productivity.

(v) Nationa Dairy Plan-I is a world Bank assisted
project being implemented in 18 major dairy
Stateswith aim of enhancing milk production and
productivity in order to meet demand formilk in
the country through strengthening of semen
stations; bull production programme (progeny
testing and pedigree selection), ration balancing
programme etc.

(vi) Government has also established three
subordinate organizations, namely, (i) Central
Cattle Breeding Farms (CCBFs) (ii) Central Herd
registration Scheme and (iii) Central Frozen
Semen Production & Training Institute. These
organizations are also undertaking genetic
upgradation of milch animals through supply of
disease free high genetic merit bulls for semen
production and natural service for use in the
breeding programme being implemented by the
States.

I nitiatives by the Government for Providing Facilities
to Farmers

The Department of Agriculture, Cooperation and Farmers
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Welfare (DAC&FW) has taken up several initiatives in
thefield of agricultural extension which includes'Support
to State Extension Programmes for Extension Reforms
whichispopularly known asATMA Scheme, MassMedia
Support to Agricultural Extension and Kisan Call Centres.
In order to enhance physical outreach of extension
personnel for their direct interface with the farmers,
financial support for specialists and functionaries down
to the Block level has been provided. The key objectives
of ATMA scheme include setting up of autonomous
institutions at the State/District/Block level, encouraging
multi-agency and broad-based extension strategies
adopting group approach to extension and facilitating
convergence of programmes in planning, executing and
implementation. Under Mass Media scheme, the
Government is educating farmers through display of
exhibits for know-how on new tools and technology,
creating awareness about schemes, programmes activities
being implemented for benefiting and helping farmers.
Farmers' education/awareness programmes are being
implemented through agriculture fair, exhibitions and use
of print, electronic medialike Radio, TV and Social Media
platforms, etc. Under Kisan Call Centres (KCCs) scheme,
farmers queries are answered on atelephone call in their
own dialect between 6.00 AM to 10.00 PM on all seven
days. Presently, these Call Centres are working in 14
different locations covering all the Statesand UTs. A Tall
Free N0.1800-180-1551 has been allotted for this purpose.

Kisan Suvidha Mobile App has been launched by
the Government which providesinformation to the farmers
on Weather report, Plant Protection, Input Dealers, Agro-
Advisory and Marketing. Besides, Pusa Krishi Mobile
App, Agri-Market App and Crop Insurance Mobile App
have also been launched for the benefit of farmers.

Indian Council of Agricultural Research (ICAR) has
established a network of 680 Krishi Vigyan Kendras
(KVKSs) in the country with mandate of Technology
Assessment and Demonstration for its Application and
Capacity Development. A number of activities viz. on-
farm trials, front-line demonstrations, creation of
awareness on improved agricultural technologies, etc. are
conducted by KVKsfor the benefit of farmers.

This Ministry is also implementing various crop
development schemes for increasing production and
productivity of the cropsin the country viz. National Food
Security Mission (NFSM) on rice, wheat, pulses, coarse
cerealsand Commercia Crops (cotton, jute & sugarcane);
Bringing Green Revolution to Eastern India(BGREI) and
Crop Diversification Programme (CDP). Under these
schemes, scientific crop production technologiesare being
promoted at the farmers' field through organization of
cluster demonstrations and training of farmerswith latest
crop production technol ogies such astimely sowing, seed
rate, recommended package of practices, etc. for reduction
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in the cost of cultivation. Assistance is given to farmers
on distribution of improved seeds/hybrids, farm
implements/machines, irrigation devices, plant protection
chemicals, bio-pesticides for promoting Integrated Pest
Management and soil ameliorants, etc. through State
Government. New initiatives like distribution of seed
mini-kits of newer varieties of pulses free of cost,
production of quality seed, creation of seed hubs at SAU
and KVKs, strengthening of bio-fertilizers and bio-agent
labsat SAUY/ICAR Ingtitute, technol ogical demonstration
by KV Ksand enhancing up breeder seed production have
been included under NFSM.

Under NFSM and BGREI, there is a provision of
'Cropping System Based Training' of farmers which
includes four sessions i.e. one before Kharif and Rabi
Seasons, one each during Kharif and Rabi Seasons. Under
this programme, training of trainers/farmers is imparted
by Crop/Subject-Matter Specialist of ICAR Institute/
SAUS/KVKSs on creating awareness about the new high
yielding varieties.

National Mission on Oilseeds and Oil Palm
(NMOOP): Under NMOOP programme, Transfer of
Technology (ToT) component, assistance is provided to
States for conducting Farmers Training and Trainers
Training Programme, in which training is provided to the
farmers and extension workers educating the farmers to
avail the benefits of the programme.

Pradhan Mantri Krishi SinchayeeYojana(PMKSY)
- 'Per Drop More Crop': This Department isimplementing
'Per Drop More Crop' component of PMKSY. It mainly
focuses on water use efficiency at farm level through
precision/microirrigation (Drip and Sprinkler Irrigation).

Integrated Pest Management (IPM) isan ecological
approach which aims to keep pest population below
economic thresholdslevel by employing available alternate
pest control strategies and techniques viz. preventive
measures, cultural, mechanical and biological control with
greater emphasi s on usage of bio-pesticidesand pesticides
of plant-origin like Neem formulation, etc. The
Government is implementing "Strengthening and
Modernization of Pest Management Approach in India"
through 35 Central Integrated Pest Management Centres
(CIPMCs) of Directorate of Plant Protection Quarantine
and Storage established across the country, which inter
alia, organizes Farmers Field Schools (FFSs) to promote
IPM approach.

Agriculture Produce Market Committee

Ministry has drafted a model "The Agricultural Produce
and Livestock Marketing (Promotion and Facilitation) Act,
2017, which provides for progressive agricultural
marketing reforms, including setting up marketsin private
sector, direct marketing, farmer-consumer markets, de-
regulation of fruits and vegetables, e-trading, single point
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levy of market fee, issue of unified single trading license
in the State, declaring warehouses/silos/cold storage as
market sub-yards and Market Yards of National
Importance (MNI) so that more markets are available for
farmersto sell their produce for better prices.

The said model Act was released on 24th of April,
2017 in ameeting of Ministers of Agricultural Marketing
from States/ UTs chaired by the Minister for Agriculture
and Farmers Welfare for its adoption by the States/ UTs.
A meeting of Ministersof Agricultural Marketing of States
implementing e-NAM was held under the Chairmanship
of Minister for Agriculture & Farmers Welfare on
05.07.2017. The progress of implementation of National
Agriculture Market (e-NAM) was reviewed. The States
were urged to adopt the Model Agriculture Produce and
Livestock Marketing (Promotion & Facilitation) Act, 2017.
State representatives were requested to make all efforts
for successful implementation of the scheme to achieve
the objectives for optimizing benefits to the farmers.

Development of Cold Chains

Government is implementing Mission for Integrated
Development of Horticulture (MIDH) for development
of horticultureincluding post harvest management. Under
the mission assistance is provided for development of all
relevant infrastructure including pack house, pre-cooling
units, staging cold room, cold storages, controlled
atmosphere (CA) storage, reefer vans, primary/mobile
processing units and setting up of ripening chambers etc.
to promotelogistic integration with theaim to reducelosses
across total supply chain and enable farmers to access
markets to get remunerative prices for their produce.

The component is demand/ entrepreneur-driven
from among entrepreneurs, private companies,
cooperatives, farmers groups etc through commercial
venturesfor which assistance @ 35% of admissible project
cost in general areas and @ 50% in hilly and schedule
areaisavailable as credit linked and back ended subsidy.

The State wise allocations under MIDH are made
on the basis of Annual Action Plan. States have been
advised to allocate 35% - 40% of allocationsunder MIDH
for creation of post harvest management including cold
chain development. During the current year an amount of
Rs. 14829.00 lakh has been allocated to M aharashtraunder
MIDH which includes Rs. 5135.00 lakh for devel opment
of post harvest infrastructure including cold chain.

Cabinet approved MoU between India and BRICs
countriesto set up BRICS Agriculture Research Platform

The Union Cabinet chaired by the Prime Minister
Shri Narendra Modi gave its ex-post facto approval for a
Memorandum of Understanding (MoU) signed among
India and various BRICs countries for establishment of
the BRICSAgriculture Research Platform (BRICS-ARP).
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During the 7th BRICS Summit held on 9thJuly 2015
at Ufain Russia, Prime Minister Shri Modi proposed to
establish BRICS Agriculture Research Centre which would
be a gift to the entire world. The Centre would promote
sustainable agricultural development and poverty
alleviation through strategic cooperation in agriculture to
provide food security in the BRICS member countries.

In order to further intensify cooperation among
BRICS countries in agricultural research policy, science
and technology, innovation and capacity building,
including technologies for smallholder farming in the
BRICS countries, an MoU on establishment of the
Agricultural Research Platform was signed by theforeign
Ministers of BRICS countries in the 8th BRICS Summit
held on 16th October, 2016 at Goa.

BRICS-ARP would be the natural global platform
for science-led agriculture-based sustainable devel opment
for addressing theissues of world hunger, under-nutrition,
poverty and inequality, particularly between farmers and
non-farmers income, and enhancing agricultural trade, bio-
security and climate resilient agriculture.

Ministry of Agriculture & Farmers\Welfare rel eased
Rs.16094.13 crore in the first quarter of 2017-18

Ministry of Agriculture & Farmers Welfare is
continuously striving for holistic development of Indian
Agriculture and its backbone - farmers. To achieve the
goal of doubling of farmers incomeby 2022, the Ministry's
budget of Rs. 62125.02 croreduring 2017-18 hasincreased
by about 39% as against Rs. 44721.84 crore during
2016-17.

In the first quarter upto June, 2017, Rs.16094.13
crore had been released as against Rs.10498.90 crore
during the quarter ending June, 2016. Thisworked out to
53% increase in the amount released.

The details of the expenditures pertain to the
schemes are given in the following table

SI.  Name of Scheme Expenditure Expenditure % increase

No. upto June upto June
2016-17 2017-18
1  Pradhan Mantri 2899.59 4664.88 60
Fasal Bima Yojana
2 RKVY 644.16 967.89 50
3 Green Revolution- 449.64 851.29 90
Krishonnati Yojana
(MIDH)
4 NFSM 222.93 333.57 50
5  Agriculture 114.81 416.27 262
Mechanisation
6  Rashtriya Gokul Mission 0.00 36.00 3600
7  Nationa Dairy Plan 100.00 200.00 100
Phase-1
8  National Programme for 6.95 89.01 1180
Dairy Development
Blue Revolution 16.91 100.64 495




FDI in Agriculture

Foreign direct Investment (FDI) received in the agriculture
sector during the last three years and the current year is
given below:

Sl. No. Year (Apr-Mar)  FDI Equity in (Rs crore)
1 2014-15 365.31
2 2015-16 553.14
3 2016-17 515.49
4 2017-18 354.77

(Upto May, 2017)

Roadmap for Next Three Years for Evergreen
Revolution

The NITI Aayog has drafted the three years action plan
for all the sectorsincluding agriculture. The details of the
action plan may be obtained from thelink http://niti.gov.in.
The action plan on agriculture deals with remunerative
prices for farmers and raising productivity.

Strategy chalked out for increase in production of
pulses, use of wasteland, seed village programme and
model contract farming are as below:-

Increase in Production of Pulses

National Food Security Mission (NFSM-Pulses) is being
implemented in 638 districts of 29 States in the country.
The interventions covered under NFSM-Pulses include
cluster demonstrations on improved package of practices,
demonstrations on cropping system, distribution of High
Yielding Varieties (HYVs), INM, IPM, resource
conservation technol ogies/tools, efficient water application
tools and cropping system based training for increasing
production and productivity of pulses. Under this scheme,
new initiatives have been taken up during 2016-17 i.e.,
creation of seed hubs, breeder seed production, minikit
distribution, cluster frontline demonstrations etc.

Use of Wasteland

PMKSY isprincipally for development of rainfed portions
of net cultivated & culturable wastelands.

Seed Village Programme

To upgrade the quality of farmer's saved seeds, financial
assistance for distribution of foundation/certified seeds at
50% cost of the seeds for agricultural crops for half an
acre per farmer was available up to theyear 2013-14. From
the year 2014-15, the financial assistance for distribution
of foundation/certified seeds at 50% cost of the seeds for
cereal cropsand 60% for pul ses, oilseeds, fodder and green
manure crops for production of quality seeds is now
available for one acre per farmer.

Certified Seed Production of Pulses, Oilseeds, Fodder
& Green Manure Cropsthrough Seed Village

In order to enhance certified seed production of Pulses,

oilseeds, Fodder & Green manure crops in the country,
this component had been initiated from 2014-15. Under
this component the financial assistance for distribution of
foundation seeds at 75% cost of the seeds for pulses,
oilseeds, and fodder and green manure crops for
production of Certified Seedsisavailablefor the farmers.
The above schemes are demand driven and implemented
by the States/implementing agencies for benefiting the
farmers.

Model Contract Farming Act

In pursuance of announcement in the Union budget
2017-18, Ministry of Agriculture and Farmers Welfare
constituted a Committee on 28.02.2017 to formulate a
Model Contract Farming Act for adoption by the States.
This Model Act on Contract Farming would address the
constraints in promoting contract farming in a holistic
manner by the States.

The agriculture and allied sector road map
endeavours growth of agriculture for meeting food and
nutrition security of the country.

Benefits of new Crop I nsurance Schemes

Government of India has launched the Pradhan Mantri
Fasal BimaYojana ( PMFBY) with simplified provisions
making them more farmer friendly. The scheme provides
the farmers maximum financial protection against non-
preventable natural risks.

Simplification of the Scheme

Following review of erstwhile crop insurance schemes
PMFBY has been formulated, with simplified provisions
and reduced premium for farmers which has resulted in
both increased awareness among farmers and increase in
coverage of area and crops.

Reduction in Premium

The farmer's premium has been reduced for all food and
oilseeds crops and kept at a maximum of 1.5% for Rabi,
2% for Kharif and 5% for annual horticultural/commercial
crops.

Increased Coverage

In2016-17, 30% of Gross Cropped Area(GCA) had been

covered in comparison to 23% in 2015-16. In 2016-17, a
total of 5.74 crore farmers were covered, including 1.35
crore non-loanees. Thus, there was an increase of 0.89
crore in total coverage of farmers, an enhancement of
18.23% in comparison to the previous year. Coverage of
non-loanees had increased by 123.50%. During 2016-17,
518.11 lakh ha. area was insured which is 56.56 |akh ha.
morethanin the previousyear, an enhancement of 10.78%.
In 2016-17, coverage of non-loanee farmers is up from
5% to 22.5% of total farmersinsured.

Agricultural Stuation in India



Increasein sum Insured

Dueto capping of premium under erstwhile schemes, the
sum insured was consequentially reduced, as a result of
which the farmers were denied the expected benefits and
complete compensation for their crop loss. However,
under PMFBY, in order to provide maximum risk coverage
to farmers, sum insured has been equated to Scale of
Finance (SOF). As aresult the farmers now get timely
settlement of claims for entire sum insured, without any
deduction and are being compensated for entire crop loss.

In 2016-17, the total area covered had been insured
for a sum of Rs. 204779 crore, which is 78.14% more
than that of Rs. 114951.81 crorein 2015-16. Sum insured
per ha. in Kharif 2015 was Rs. 20498 which increased to
Rs. 34574 in Kharif 2016 and in Rabi 2015-16 was Rs.
8733 which increased to Rs. 39358 in Rabi 2016-17.

Increase in Risk Coverage

Comprehensive coverage has been provided against non-
preventable natural risksfrom pre-sowing to post-harvest
losses. In addition, losses due to localised risks are
estimated at theindividual farmlevel for claim settlement.

Coverage of Losses due to Prevented Sowing : In
2016-17, in Tamil Nadu, claims worth Rs. 27.61 crore
(upto 25% of sum insured) were settled due to prevented
sowing on account of inclement weather.

25% advance relief due to mid-season adversity :
In 2016-17, due to adverse climatic conditions such as
floods, drought spell, severe drought, unseasonal rains
etc., on account payments were made to the tune of
Rs. 31.69 crore in Uttar Pradesh, Rs. 11 crore in
Chhatisgarh, Rs. 11.19 crorein Maharashtraand Rs. 9.42
crore in Madhya Pradesh.

Coverage of localised claims : In 2016-17, due to
localised calamities such as hailstorm, inundation and
landslides, claimsworth Rs. 0.11 crorein Andhra Pradesh,
Rs. 0.09 crore in Chhatisgarh, Rs. 4.04 crore in Haryana,
Rs. 1.55 crorein Maharashtra, Rs. 0.32 crorein Rajasthan
and Rs. 0.80 crore in Uttar Pradesh were settled
expeditioudly before conduct of Crop Cutting Experiments.

Coverage of Post-Harvest Losses : In 2016-17,
claims on this account worth Rs. 0.11 crore in Andhra
Pradesh, Rs. 0.66 crorein Manipur and Rs. 16.51 crorein
Rajasthan were settled.

Use of Improved Technology

Under erstwhile crop insurance schemes due to non-
adoption of improved technology there was considerable
delay in settlement of claims. Under the new scheme, the
Statesarerequired to give Crop Cutting Experiment (CCE)
data to insurance companies within one month of harvest
and the companies have to settle the claims within three
weeks of receiving the CCE data. Under earlier schemes,
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estimation of yield datawas done without using technology
through manual means, due to which there was huge delay
in obtaining CCE data. Due to this the claim settlement,
on an average took six monthsto one year. To eliminate
this delay and to promote transparency, it has been made
mandatory to use smartphones/CCE Agri App for capture/
transmission of yield data to the crop insurance portal.
Due to this innovation, subsequent to harvest of Kharif
crops between November to December 2016, CCE data
could be obtained from end December onward and by
January end settlement of claims had been initiated.

From the first season itself, States like Bihar, Tamil
Nadu, Haryana, Karnataka, Odishasent the completeyield
data through CCE Agri App and others like Gujarat,
Jharkhand, West Bengal, Andhra Pradesh, Maharashtra,
Madhya Pradesh did it partially. For Kharif 2016, apart
from certain areaswherethereisadisputeregarding yield
data between States and insurance companies, for
remaining State the claims have already been cal culated.

In order to promote transparency and timeliness, a
Central Crop Insurance Portal has been developed which
integratesfarmersand other stakehol dersand also provides
for online registration of farmers.

Claim Settlement

In 2016-17 (Kharif 2016 and Rabi 2016-17), which was

a good monsoon year, against the gross premium of
Rs. 22,344.93 crore, total claims had been estimated at
about Rs. 15100.68 crore (68%). Of thisamount, claims
of Rs. 9446.83 crore have been approved and claims of
Rs. 6624.65 crore had already been settled/paid by
Insurance companies. It is to be noted that claim
calculation for some crops/areasfor Kharif 2016 and most
of the areas/crops for Rabi 2016 is yet to be made by
insurance companies.

Sugar cane Far mer scan makethebest of Intercropping
Technique and Increase their Income by growing
Oilseeds, Pulses, Potatoes, and Cucumber with Cane:
Shri Singh

Union Agriculture and Farmers Welfare Minister, Shri
Radha Mohan Singh addressed a gathering at "100 years
of Excellence In Sugarcane Research: variety 205 to
variety 0238" (sugarcanevariety) and "New IndiaManthan
- Sankal Se Siddhi" events, organised by ICAR- Sugarcane
Breeding Institute, Regional Centre, Karnal. Shri Singh
informed the gathering that with the help of Sir Dr
Venkatraman, for the first time, hybrid clone variety 205
(Saccharum officinarum and Saccharum spontaneum) was
developed for sub-tropical climate, which was launched
in 1918 for commercial farming. The hybrid clone led to
50% increase in sugarcane production in North India and
popular species like Saccharum Barberi and Saccharum
Sinensis were |eft far behind.



Shri Radha Mohan Singh said that after developing
species 205, Sugarcane Breeding Institute developed
several other hybrid clonesfor sub-tropical condition and
they remained sought after for along time. After that, the
institute devel oped species 312, first amazing cane variety
for the subtropical climate in 1928 and in 1933, it
developed species 419 for tropical climate.

Shri Singh said during three years of Modi
government, asignificant increase in sugarcaneyield and
sugar recoveries have been witnessed in the northern states
after expansion of species 0238 in the region. In the last
season, 0238 was cultivated in 36% cane area in Uttar
Pradesh, 63% in Punjab, 39% in Haryana, 17% in
Uttarakhand and 16% in Bihar. Shri Radha Mohan Singh
said species 0238 and 0118 have become the first choice
of sugar mills in north India. The sugarcane farmers are
reaping higher yield from the species 0238 and sugar mills
are getting more sugar. Sugarcane farmers can make the
best of intercropping technique and increase their income
by growing oilseeds, pulses, potatoes, and cucumber with
cane.

UnionAgriculture Minister added that heisnot only
hereto celebrate the 100 years of Excellence In Sugarcane
Research, but also to share that the nation is celebrating
the 75th anniversary of Quit IndiaMovement. On August
9, 1942, using sacrifice, penance, and courage as their
tool, theyouth pledged to free Indiafrom barbarous British
Rule and the movement led to the country's freedom in
1947. Shri Singh said that the grand campaign of the
country's independence from 1942 to 15 August 1947 is
remembered as Sankalp Se Siddhi.

In the end, Shri Radha Mohan Singh urged people
to make a pledge to build a New India by 2022 when we
celebrate 75th anniversary of Independence and take
honesty to the highest level.

Cabinet approved MoU between India and Brazil for
cooperation in thefields of Zebu Cattle Genomicsand
Assisted Reproductive Technologies

The Union Cabinet chaired by Prime Minister Shri
Narendra Modi was apprised of Memorandum of
Understanding (MoU) signed between India and Brazil
for cooperation in thefields of Zebu Cattle Genomicsand
Assisted Reproductive Technologies. The MoU was signed
in October, 2016. The MoU would strengthen the existing
friendly relations between India and Brazil and promote
development of Genomics and Assistant Reproductive
Technologies (ARTS) in Cattle through joint activities to
be implemented through mutually agreed procedures. An
implementation committee would be created with an equal
number of representatives of each party for the purpose
of regularly determining the activitiesand devel oping work
plans and subsequently their evaluation.

6

It would be done through joint projectsin the fields
of Productivity Improvement of cattle and buffaloes, for
the purpose of broadening the existing knowledge base
on sustainable dairy development and institutional
strengthening. The MoU would promote and facilitate
scientific cooperation and setting up of genomic selection
programme in Zebu Cattle through (a) application of
genomic in Zebu Cattle and their crosses and buffaloes
(b) application of assisted reproductive technologies
(ARTS) in cattle and buffaloes (c) capacity building in
genomic and assi sted reproductive technology (d) Related
research and development in Genomics and ART in
accordance with the respective laws and regulations of
the two countries and is covered under Rule 7 (d) (i) of
the Second Schedule of the Government of India
(Transaction of Business) Rules, 1961.

Agriculture Ministry is trying to ensure Women
Participation in the Mainstream Agriculture:
Shri Radha Mohan Singh

Union Agriculture and Farmers Welfare Minister, Shri
Radha Mohan Singh said that through its mandate, goals
and objectives, the Ministry istrying to ensure that women
become part of the mainstream agriculture, reap the benefit
of every penny spent on agriculture and contribute to
agricultural productivity and production and in doubling
the income of their families. Shri Singh said it at the
"Securing Rights of Women Farmers: Developing a
Roadmap for Action" event, organized at the Constitution
Club, New Delhi, by the National Women Commissionin
association with UN Women and Mahila Kisan Adhikaar
Manch (MAKAAM).

Shri Singh said that the participation of women in
agriculture iswell known. According to NSSO (National
Sample Survey Office) survey, adeclinein both male and
female labour force in agriculture had been observed in
the last three decades. The number of men in agriculture
has decreased from 81 percent to 63 percent, and women
from 88 percent to 79 percent. This so because
deterioration inthe number of womenissignificantly lower
than the men and this can be easily called thefeminization
of agriculture. Union Agriculture Minister said that rural
women's contribution to the economy of the majority of
the developing nations including India is vital. 80%
financially independent women are engaged in farm-
related activitiesin India. Out of them, 33% are working
as agricultural labourers and 48% are self-employed
farmers. According to as per NSSO report, women lead
almost 18% agricultural households and there is not a
single area of agriculture in which they are not involved.

The Ministry's initiatives to bring women into
mainstream agriculture.
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The following measures have been taken to bring
women in the mainstream agricultural sector:

|. Earmarking at least 30% of the budget allocation
for women beneficiariesin all ongoing schemes/
programmes and devel opment activities.

Il. Initiating women centric activities to ensure
benefits of various beneficiary-oriented
programs/schemes reach them.

[11. Focusing on women self-help group (SHG) to
connect them to micro-credit through capacity
building activitiesand to provideinformation and
ensuring their representation in different
decision-making bodies.

IV. Last year, the Ministry of Agriculture and
Farmers Welfare decided to celebrate

15th October of every year as Women Farmer's
Day. This marks a significant step forward in
women empowerment.

Third Advance Estimates of Area and Production of
various Horticulture Crops for the year 2016-17

The Department of Agriculture, Cooperation and Farmers
Welfare had released the Third Advance Estimates of Area
and Production of Horticulture Crops for 2016-17. These
estimates are based on the information received from
different State/UTs in the country.

Thefollowing table summarizesthe Third Advance
Estimates of areaand Production of horticulture cropsfor
the year 2016-17 along with Second Advance Estimates
for 2016-17 and Final Estimates for 2015-16:

(Areain '000 Ha, Production in '000MT)

Total Horticulture 2016-17 (Third 2016-17 (Second 2015-16 % change of 2016-17 (Third Adv. Est.)
Advance Estimate) Advance Estimate) (Final) with respect to:
2016-17 2015-16
(Second Adv. Est.) (Fina Est.)
Area 25109 24925 24472 0.7 2.6
Production 299853(record) 295164 286188 1.6 4.8

Highlights of the " Third Advance Estimates" for
2016-17:

Therecord production of horticulture cropsin the country
during 2016-17 is estimated to be around 300 million
tonnes which is 4.8% higher as compared to the previous
year'si.e. 2015-16 estimates. The area under horticulture
crops had increased from 24.5 million hato 25.1 million
hain2016-17, recording an increase of 2.6% over previous
year.Fruit production during the current year is estimated
to berecord 93.7 million tonneswhichisabout 3.9% higher
than the previous year. Production of vegetables is
estimated to be record around 176 million tonnes which
is 4.2% higher than the previous year. With 21.7 million
tonnes estimated onion production in the country, thereis
an increase of 3.8% over the previous year. The major
onion producing States are Maharashtra, Karnataka,
Madhya Pradesh, Bihar and Gujarat. Record potato
production in the country hasincreased from 43.4 million
tonnesto 48.2 million tonnes in the current year which is
11.1% higher than the previousyear. Mgjor Potato growing
States are Uttar Pradesh, West Bengal, Bihar, Gujarat,
Madhya Pradesh and Punjab. During the current year
tomato production is estimated to be around 19.5 million
tonnes which is 4.3% higher than the previous year. The
major tomato growing States are Madhya Pradesh, Andhra
Pradesh, Karnataka, Odisha and Gujarat etc.

Production of flowersis estimated to be around 2.3
milliontonneswhichis4.3% higher than the previousyear.
Production of Aromatics & Medicinal Plantsis estimated
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to be around 1.04 million tonnes which is 2% higher than
the previous year. During the current year, the record
production of Plantation crops (arecanut, cashewnut,
cocoaand coconut) is estimated to be around 18.3 million
tonnes which is 10.2% higher than the previous year.
Record production of spices is estimated to be around
8.2 million tonneswhichis 17.4% higher than the previous
year.

Kharif Crop Sowing Crossed 1013 L akh HectareArea

Thetotal sown areaason 25th August 2017, as per reports
received from States, stands at 1013.83 lakh hectare as
compared to 1019.60 lakh hectare at thistime last year.

It is reported that rice has been sown/transplanted
in 358.28 lakh ha, pulsesin 135.96 |akh ha, coarse cereals
in 178.85 lakh ha, sugarcane in 49.78 lakh hectare and
cotton in 119.67 lakh ha.

The details of the area covered so far and that
covered during thistime last year are given below:

(in Lakh hectare)

Crop Areasown in 2017-18  Areasownin 2016-17
Rice 358.28 361.24

Pulses 135.96 141.35

Coarse Cereals 178.85 182.61

Oilseeds 164.24 178.66

Sugarcane 49.78 45.64

Jute & Mesta 7.05 7.56

Cotton 119.67 102.54

Total 1013.83 1019.60




General Survey of Agriculture

Trendsin Foodgrain Prices

During the month of July, 2017, the All India Index
Number of Wholesal e Price (2011-12=100) of foodgrains
decreased by 0.49 percent from 143.5 in June, 2017 to
142.8 in July, 2017. The Wholesale Price Index (WPI)
Number of Cereals Increased by 0.07 percent from 142.6
to 142.7 and WPI of pulses decreased by 2.98 percent
from 147.5 to 143.1 during the same period. The
Wholesale Price Index Number of Wheat increased by
0.15 percent from 136.1 to 136.3 while WPI of paddy
increased by 0.54 percent from 148.4 to 149.2 during the
same period.

Rainfall Situation

Cumulative Monsoon Season rainfall for the country asa
whole during the period 01st June to 30th August, 2017
has been 3% lower than the Long Period Average (LPA).
Rainfall in the four broad geographical divisions of the
country during the above period has been equal to LPA in
East & North East India but lower than LPA by 7% in
South Peninsula and by 4% in North-West India and
Central India each.

Out of total 36 meteorological Sub-divisions, 06
subdivisions received excess rainfall, 24 subdivisions
recelved normal rainfall and 06 Sub-divisions received
deficient rainfall.

Out of 630 districtsfor whichrainfall dataavailable,
32(5%) districts received large excess rainfall, 85(13%)
received excess rainfall, 303(48%) received normal
rainfall, 199(32%) districts received deficient rainfall and
11(2%) received large deficient rainfall.

Water Storage in Major Reservoirs

Central Water Commission monitors 91 major reservoirs
in the country which have total live capacity of 157.80
Billion Cubic Metre (BCM) at Full Reservoir Level (FRL).
Current live storagein these reservoirs (ason 31st August,
2017) was 86.63 BCM as against 103.72 BCM on
31.08.2016 (last year) and 103.65 BCM of normal storage
(average storage of last 10 years). Current year's storage
is 84% of last year's storage and the normal storage.

Sowing Position during Kharif 2017

As per latest information available on sowing of crops,
around 97% of the normal area under kharif crops has
been sown upto 01.09.2017. total area sown under kharif

cropsin the country has been reported to be 1028.14 lakh
hectares as compared to 1034.28 lakh hectares in the
corresponding period of last year. thisyear'sareacoverage
so far ishigher by 27.6 1akh ha. than the normal ason date
but lower by 6.1 lakh ha. than the last year.

Ascompared to normal areaason date, total areacoverage
thisyear ishigher by 3.9 lakh ha. under rice, 15.1 lakh ha.
under urad, 6.1 lakh ha. under moong, 3.0 lakh ha. under
arhar, 4.3 lakh ha. under bajra, 2.8 lakh ha. under maize,
6.8 lakh ha. under cotton and lower by 2.4 1akh ha. under
jowar and 8.6 lakh ha. under soyabean, 2.3 lakh ha. under
castor and 1.3 lakh ha. under sesamum.

Fourth Advance Estimates of Production of
Commercial Crops for 2016-17

The 4th Advance Estimates of production of major crops
for 2016-17 have been released by the Department of
Agriculture, Cooperation and Farmers Welfare on
16th August, 2017. The assessment of production of
different crops is based on the feedback received from
States and validated with information avail able from other
sources. The estimated production of various crops as per
the 4th Advance Estimates for 2016-17 vis-a-vis the
comparative estimates for the years 2003-04 onwards is
reported in the following table:

Economic Growth

As per the provisional estimates of national income,
released by CSO on 31st May 2017, growth rate of Gross
Domestic Product (GDP) at constant market prices was
7.1 per cent in 2016-17, as compared to 8.0 per cent in
2015-16 (Table 1).

Thegrowthin GrossValueAdded (GVA) at constant
basic prices for the year 2016-17 is estimated at 6.6 per
cent, as compared to 7.9 per cent in 2015-16. At the
sectoral level, agriculture, industry and services sectors
grew at the rate of 4.9 per cent, 5.6 per cent and 7.7 per
cent respectively in 2016-17 (Table 1).

The share of total final consumption in GDP at
current pricesin 2016-17 is estimated at 70.4 per cent, as
compared to 68.3 per cent in 2015-16. The fixed
investment rate (ratio of gross fixed capital formation to
GDP) declined from 29.3 per cent in 2015-16 to 27.1 per
cent in 2016-17

The saving rate (ratio of gross saving to GDP) for
the year 2015-16 was 32.3 per cent, as compared to

Agricultural Stuation in India
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33.1 per cent in 2014-15. Theinvestment rate (rate of gross
capital formation to GDP) in 2015- 16 was 33.3 per cent,
as compared to 34.4 per cent in 2014-15.

Agriculture and Food M anagement
Rainfall

The cumulative South West Monsoon rainfall received for
the country as a whole during the period 1st June - 17th
August 2017, hasbeen 5 per cent below normal. The actual
rainfall received during this period has been 577.6 mm,
as against the normal at 606.8 mm. Out of the total 36
meteorological subdivisions, 1 subdivision received large
excess rainfall, 4 subdivisions received excess rainfall,

22 subdivisions received normal

9 subdivisions received deficient rainfall.

All India production of foodgrains

rainfall,

and

As per the 4th Advance Estimates rel eased by Ministry of
Agriculture, Cooperation & Farmers Welfare on

16th August 2017, production of foodgrains during
2016-17 is estimated at 275.7 million tonnes, compared
to 251.6 million tonnes in 2015-16 (Table 3).

Procurement of rice as on 3rd July 2017 was
38.6 million tonnes during kharif marketing season
2016-17 whereas procurement of wheat was 30.8 million
tonnes during rabi marketing season 2017- 18 (Table 4).

Off-take

Offtake of rice during the month of May 2017 was
28.4 lakh tonnes. This comprises 27.1 lakh tonnes under
TPDS/NFSA and 1.3 1akh tonnes under other schemes. In
respect of wheat, the total offtake was 20.5 lakh tonnes
comprising 20.1 lakh tonnes under TPDS/NFSA and 0.5
lakh tonnes under other schemes. The cumulative offtake
of foodgrainsduring 2016-17is61.9 million tonnes (Table
5). Stocks: Stocks of foodgrains (rice and wheat) held by
FCI as on 1st August, 2017 was 53.8 million tonnes, as
compared to 49.8 million tonnes as on 1st August, 2016
(Table 6).

TABLE 1: GrRowTH oF GVA AT Basic Prices By Economic AcTiviTy AT CoNsTANT (2011-12) Prices (IN PER CENT)

Growth Rate (%)

Share in GVA or GDP (%)

Sectors 2014-15 2015-16 2016-17 2014-15 2015-16 2016-17
PE PE
Agriculture, forestry & fishing -0.2 0.7 4.9 16.5 154 15.2
Industry 7.5 8.8 5.6 31.2 315 31.2
Mining & quarrying 11.7 10.5 18 3.0 31 3.0
Manufacturing 8.3 10.8 7.9 17.4 17.8 18.1
Electricity, gas, water supply & other 7.1 5.0 7.2 2.2 21 2.2
utility services Construction Services
Construction 4.7 5.0 1.7 8.6 8.4 8.0
Services 9.7 9.7 7.7 52.2 53.1 53.7
Trade, Hotel, Transport Storage 9.0 10.5 7.8 185 19.0 19.2
Financial, rea estate & prof services 111 10.8 5.7 21.4 21.9 21.7
Public Administration, defence and 8.1 6.9 11.3 12.4 12.2 12.8
other services
GVA at Basic Prices 7.2 7.9 6.6 100.0 100.0 100.0
GDP at Market Prices 7.5 8.0 7.1 -
Source: Central Statistics Office (CS0). PE: as per Provisional estimates of GDP released on 318 May 2017.
TABLE 2: QuarTER-WISE GROWTH OF GVA AT ConsTanT (2011-12) Basic Prices (PER CENT)
Sectors 2015-16 2016-17
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
1 2 3 4 5 6 7 8 9
Agriculture, forestry & fishing 24 2.3 -2.1 15 25 4.1 6.9 5.2
Industry 7.3 7.1 10.3 10.3 7.4 5.9 6.2 3.1
Mining & quarrying 8.3 12.2 11.7 105 -0.9 -1.3 19 6.4
Manufacturing 8.2 9.3 13.2 12.7 10.7 7.7 8.2 5.3
Electricity, gas, water supply & other utility 2.8 5.7 4.0 7.6 10.3 5.1 7.4 6.1
services
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TABLE 2: QuarTER-wiSE GROWTH OF GVA AT ConsTanT (2011-12) Basic Prices (PER CENT)—CONTD.

1 2 3 4 5 6 7 8 9
Construction 6.2 1.6 6.0 6.0 3.1 4.3 34 -3.7
Services 9.3 10.1 9.6 10.0 9.0 7.8 6.9 7.2
Trade, hotels, transport, communication and 10.3 8.3 10.1 12.8 8.9 7.7 8.3 6.5
services related to broadcasting
Financial, real estate & professiona services 10.1 13.0 105 9.0 9.4 7.0 3.3 2.2
Public administration, defence and Other Services 6.2 7.2 7.5 6.7 8.6 9.5 10.3 17.0
GVA at Basic Price 7.6 8.2 7.3 8.7 7.6 6.8 6.7 5.6
GDP at market prices 7.6 8.0 7.2 9.1 7.9 7.5 7.0 6.1

Source: Central Statistics Office (CS0).

TABLE 3: ProbucTion oF MAJOR AGRICULTURAL Crops (4TH Apv. Esr.)

Crops Production (in Million Tonnes)
2012-13 2013-14 2014-15 2015-16 2016-17
(Final) (4th AE)
Total Foudgrains 257.1 265.0 252.0 251.6 275.7
Rice 105.2 106.7 105.5 104.4 110.2
Wheat 93.5 95.9 86.5 92.3 98.4
Total Coarse Cereds 40.0 433 429 385 44.4
Toral Pulses 18.3 19.3 17.2 16.4 23.0
Total Oilseeds 30.9 32.8 275 253 321
Sugarcane 341.2 352.1 362.3 348.4 306.0
Cottor# 34.2 35.9 34.8 30.0 33.1

Source: DES, DAC&FW, M/o Agriculture & Farmers Welfare, 4" AE: advance Estimates, # Million bales of 170 kgs. each.

TABLE 4: ProcUREMENT OF CROPS (IN MILLION TONNES)

Crops 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18
Ricett 35.0 34.0 318 32.0 34.2 38.6% 0
Wheat@ 28.3 38.2 25.1 28.0 28.1 23.0 30.8%
Total 63.3 72.2 56.9 60.2 62.3 61.6 30.8

# Kharif Marketing Season (October-September), @ Rabi Marketing Season (April-March,), ® Position as on 03.07.2017
Source: FCI and DFPD, M/o Consumer Affairs and Public Distribution.

Table 5: Orr-Take oF FOODGRAINS (MILLION TONNES)

Crops 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18*
Rice 32.6 29.2 30.7 31.8 32.8 8.5
Wheat 33.2 30.6 25.2 31.8 29.1 5.7
Total 65.8 59.8 55.9 63.6 61.9 14.2
(Rice & Wheat)

Source: DFPD, M/o Consumer Affairs and Public Distribution.

TABLE 6: Srocks oF FoobGRAINS (MILLION TONNES)

Crops August 1, 2016 August 1, 2017
1. Rice 18.0 19.9
2. Unmilled Paddy # 6.2 5.7
3. Converted Unmiled Paddy in terms of Rice 4.2 3.8
4. Wheat 27.6 30.1
Total (Rice & Wheat) (1+3+4) 49.8 53.8

#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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Articles

Adoption of Recommended Technologies of Wheat Cultivation in Western Punjab

Sanceett

Abstract

Successful adoption of improved agricultural practices
provides the main venue for increasing productivity in
the country's agriculture. Although more than 80 percent
of the potential yield of wheat has been realized by the
wheat growers in Punjab, there still exist some of the
adoption gaps which need to be bridged properly in order
to maximize the returns. Punjab ranks third in wheat
production at national level producing about 17.20 percent
of the national production from about 11 percent area
during 2015-16. The results pertaining to the level of
instability in area, productivity and production of wheat
at state level indicated an overall decline in the level of
instability in wheat area, while instability in productivity
rose from 2.32 percent to 5.84 percent during 1975-76 to
2014-15. In Firozpur and Moga districts of Western
Punjab, majority of farmers belonged to medium level of
adoption category only i.e., 64 %and 69%, respectively.
On an average, about 94 percent selected farmers were
using high yielding varieties recommended by PAU,
Ludhiana, Punjab, with 81 percent respondents were
following recommendationsfor seed rate foll owed by seed
treatment (56%), sowing time (95%), fertiliser application
(46%), irrigation practices (86%) and proper and effective
weed control practices (52%). About 8 percent farmers
were using happy seeder on only about 4 percent area
and about 20 percent farmers were using zero till drill on
about 11 percent operational study area. The major
problem that hindered the adoption of recommended
wheat production practices was lack of and timely
availability of required machinery and finance (57.73%)
followed by fear to face risks (54.6%), lack of technical
knowhow (50.27%), small size of land hol dings (44.53%)
and non availability of timely information (42.86%). Thus,
there exists a scope for filling the gap in the adoption of
these technologies in Western Punjab. It will not only
protect the crop from primary infestation of diseases and
insects but will augment the productivity of wheat crop
in the state along with reduction in the cost of production.

Key words: Adoption, instability, technology, wheat
cultivation, area, productivity, Punjab.

I ntroduction

Indiais one of the main wheat producing (fourth-largest
producer accounting for about 9 percent production) and
consuming countries of theworld. The enormous pressure

AND RaJ KumaR

2

to produce morefood from lessland with shrinking natural
recourses is a tough task. Presently, there is no scope for
horizontal expansion for area under wheat. It emphasizes
the need to improve the production technologies of the
crop and same have to be adopted by the wheat growers
to obtain higher level of productivity (Daya, 2010).
Successful adoption of improved agricultural technologies
could stimulate overall economic growth through inter-
sectoral linkages while conserving natural resources
(Sanchez et al., 2009). Improved practices provide the
main venue for increasing productivity in the country's
agriculture (Edna et al., 2009). Although more than 80
percent of the potential yield of wheat has been realized
by the wheat growers in Punjab, there still exist some of
the adoption gaps which need to be bridged properly in
order to maximizethereturns. Punjab ranksthird in wheat
production at national level producing about 17.20 percent
of the national production from about 11 percent area
during 2015-16 (Gol, 2016). Although various studies
have been conducted on theissue of adoption of different
agricultural technologies and crop varieties (Kumbhare
and Singh 2011, Meena 2012, Rahman and Haque 2013)
but a very few of them considered the adoption level of
production practices of wheat in Indian Punjab. Keeping
all thesefactorsin consideration, the study was undertaken
with the following specific objectives.

Objectives

1.  Tostudy thetrendsin areaand productivity of wheat
in Punjab.

2. To examine the adoption of recommended
technologies of wheat cultivation in Punjab.

3. Toidentify the problemsthat limit the acceptability
of improved wheat production practices and give
possible solutions to narrow down these gaps.

Materials and M ethods

The present study was carried out in Western Punjab
comprising two agro-climatic zones i.e., Western Plain
Zone and Western zone of Punjab. Further, one district
was selected randomly from each selected Zone i.e.
Firozpur district from Western Plain zone and Moga
district from Western zone. Primary data was collected
from randomly selected 75 respondents growing wheat
from each selected district. Information was collected by
survey method using a structured questionnaire by

IAssistant Farm Economist, Department of Ecnomics and Sociology, College of Basic Sciences and Humanities, Punjab Agricultural University,

Ludhiana, Email: ranguwal @gmail.com.

2Extension Specialist, Department of Economics and Sociology, Punjab Agricultural University, Ludhiana.
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applying both qualitative and quantitative methods of data
collection during 2015-16. Secondary data was also
collected from published sources like Statistical Abstract
of Punjab, Agricultural Statistics at a Glance, etc.
Adoption level of wheat production practices were
evaluated against the recommended practices given in
Package of Practices published by Punjab Agricultura
University, Ludhiana, Punjab. Technology adoption level
was measured by the extent of gap between existing
practices at farm fields and recommended package of
practices. The adoption of individual practices was
measured in three point continuum viz- full adoption,
partial adoption and nil adoption. Thefarmers, who follow
the recommended technology as a whole, were grouped
in full adoption and those using only a component of it
were taken in the partial adoption category, while those
who did not use any wheat technology were grouped into
nil adoption categories. The adoption level is measured
in the following way:

) Obtained score
Adoption Level = * 100
Maximum obtainable score

Level of Instability : The level of instability in area,
production and productivity of wheat has been computed
by using Cuddy-Della Valle Index (Weber and Sievers
1985; Singh and Byerlee 1990). Since the simple
coefficient of variation over estimates the level of
instability in time series data characterised by long-term
trends, this index was used as it corrects the coefficient
of variation.

CV* =CV X (1-R?05

Where, R?  isthe estimated coefficient of multiple
determination from growth analysis.

Garrett's Ranking Technique

Garrett's ranking technique was used to rank the
constraints faced by the respondents during adoption of
various recommended technologies in wheat cultivation.
Ranks given by the respondentswere converted into score
value with the help of the following formula:

Percent position = 100 (Rij - 0.5)/ NJ-

Where R;; = Rank given for the jt" variable by jth
respondents

NJ- = Number of variablesranked by jth respondents

Garrett's Table was used to convert percent position
into scores. Thereafter, for each factor, mean values of
score was cal cul ated.

Results and Discussion
Production Performance of Wheat
A. Shareof Wheat in Cropping Pattern

Punjab agricultureis dominated by rice-wheat production
system accounting for almost 80 percent of the cropped
areaand over 85 percent of the grossvalue of crop output.
Over the years, cropping pattern in Punjab has shifted
towards and is dominated by wheat during rabi season
with the share of 84 percent in the net sown area
(Table 1). In Firozpur and Moga aso the main share of
the net area sown belongs to wheat. In Firozpur, wheat
occupied only about 51 percent of the net sown area in
1970-71, which rose to about 67 percent in 1980-81 and
further increased to about 86 percent in 2014-15. In Moga
also, the share of net area sown under wheat increased
from about 85 percent in 1995-96 to about 90 percent in
2014-15.

TABLE 1: TrRenDs IN AREA UNDER WHEAT IN PunaaB, 1970-71 To 2014-15

(Areain '000 hectares)

Year Punjab Firozpur Moga
Area % to NSA Area % to NSA Area % to NSA

1970-71 2299 56.7 427 51.4 - -
1980-81 2812 67.6 332 67.1 - -
1990-91 3237 77.1 390 77.1 - -
1995-96* 3221 77.5 390 78.9 130 85.0
2000-01 3408 79.6 378 79.6 172 86.9
2010-11 3510 84.3 3% 83.3 176 88.9
2011-12# 3528 85.1 394 84.9 176 88.9
2012-13 3517 85.2 185 62.7 176 90.3
2013-14 3510 85.0 188 86.2 175 90.2
2014-15 3505 83.6 188 86.2 175 90.2

NSA : Net sown area, *Moga was established as separate district in 1995-96, #Fazilka was carved out from Firozpur as separate district in 2011-12
Source: Statistical Abstract of Punjab, various issues and Agricultural Statistics at a Glance, various issues
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B. Overtime Changesin Wheat Productivity

The variety is one of the most important factors
which can influence the overall production of a crop.
The introduction of high yielding varieties of wheat

developed by Punjab Agricultural University (PAU),
Ludhiana has resulted in increased productivity of wheat
crop in Punjab as well asin Firozpur and Moga districts

TABLE 2: Over TimMe CHANGES IN ProbucTivITY oF WHEAT IN Punaas, 1970-71 o 2014-15

(Quintal per hectare)

Y ear India Punjab Firozpur Moga
Productivity % change Productivity % change Productivity % change Productivity % change

1970-71 131 22.4 20.5 - - -
1980-81 16.3 24.43 27.3 21.88 28.4 38.54 - -
1990-91 22.8 39.88 37.2 36.26 37.9 33.45 - -
2000-01 27.1 18.86 45.6 22.58 45.1 19.00 475 -
2010-11 29.9 10.33 46.9 2.85 46.6 3.33 50.1 5.47
2011-12 318 6.35 50.9 8.53 49.9 7.08 54.6 8.98
2012-13 312 -1.89 47.2 -7.27 49.3 -1.20 49.5 -9.34
2013-14 30.7 -1.60 48.5 2.75 52.9 7.30 52.3 5.66
2014-15 28.7 -6.45 44.9 -7.40 46.7 -11.72 45.4 -13.19

Source: Statistical Abstract of Punjab, various issues and Agricultural Statistics at a Glance, various issues

In Firozpur, the productivity of wheat more than doubled
from 20.5 Quintals per hectare (Qtls/ha) in 1970-71 to
45.1 Qtls/hain 2000-01 and further to about 52.9 Qtls’ha
in 2013-14 but thereafter, it declined to 46.7 Qtls’hain
2014-15. Similarly in Moga, it increased from about 47.5
Qtls/hain 2000-01 to about 52.3 Qtls’ha in 2013-14 and
declined to 45.4 Qtls/ha in 2014-15. Same kind of trend
was observed at state aswell asnational level. It was also
observed that the productivity of wheat in both the districts
as well as in Punjab was higher than at national level

during 2014-15. This analysis revealed that with time,
though average productivity hasincreased, but the percent
increase in the productivity of wheat has declined.

Level of Instability

The results pertaining to the level of instability in area,
productivity and production of wheat at state level
indicated an overall decline in the level of instability in
wheat areaastherelative variability in areadeclined from
1.60 percent in 1975-85 to 0.51 in 2005-15 (Table 4).

TABLE 4: LeveL oF INSTABILITY IN AREA, ProbucTION AND PrODUCTIVITY OF WHEAT

(in percent)
Time period Firozpur Moga Punjab
A Y P A Y P A Y P

1975-76 to 1984-85 3.12 2.70 5.80 - - - 1.60 231 3.10
1985-86 to 1994-95 1.50 3.23 3.26 - - - 0.92 4.69 4,18
1995-96 to 2004-05 3.66 19.14 6.82 8.09 6.90 12.56 0.90 6.05 6.60
2005-06 to 2014-15 0.37 5.67 8.08 0.56 7.78 8.02 0.51 5.84 6.05
overall 16.76 12.12 23.32 7.88 7.67 10.88 3.53 7.03 7.90

Note: A,Y and P indicates area, productivity and production of wheat respectively
Moga was established as separate district in 1995-96, Fazilka was carved out from Firozpur as separate district in 2011-12

On the other hand, the values for productivity did
not show any trend but overall instability in productivity
rose from 2.32 percent to 5.84 percent during the study
time period. In Firozpur district, maximum level of
instability was noted during 1995-96 to 2004-05 with
values of variation being 3.66 for area and 19.14 for

September, 2017

productivity. During the study period, the instability in
area declined from 3.12 to 0.37 while that in productivity
rose from 2.70t0 5.67. In Moga, again samekind of trend
was observed as the variability for area declined from
8.09 to 0.56 while that for productivity rose from 6.9 to
7.78.
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Adoption of Different Technologiesin Wheat
A.  Adoption Level

Adoption level of wheat growers for Firozpur and Moga
districts have been calculated and presented in the Table
5a. It was observed that in Firozpur, majority of farmers
(69%) belonged to medium level of adoption followed
by low level (13.33 %). About 17 percent farmers were
inhigh level of adoption category asthey had better access
and knowledge of improved wheat production
technologies. Similar resultswere noted by Meena (2012)
but differed with the findings of Kumbhare and Singh
(2011) and Kumar and Srivastava (2007) who reported
more number of farmers in high level of adoption.
Similarly in Moga, it was observed that about one-fourth
of the respondent farmers belonged to high adoption level
category whereas about 64 percent of them had medium
adoption level only.

TABLE 5 A : DistTRIBUTION OF FARMERS AS PER EXTENT
oF ADOPTION OF RECOMMENDED TECHNOLOGY IN
WHEAT oN SamPLE FARMS IN PunaaB, 2015-16

Sr. No.Level of adoption Score range No. Percentages
Firozpur (mean= 4.51 S.D= 0.96)

1 Low (<Mean - SD) <3 10 13.33

2 Medium (Meant SD) 35 52 69.33

3 High (>Mean + SD) >5 13 17.33
Moga (mean= 4.69 S.D= 1.28)

1 Low (<Mean - SD) <3 8 10.67

2 Medium (Meant SD) 36 48 64.00

3 High (>Mean + SD) >6 19 25.33

B.  Adoption Behaviour:

Analysis of the information relating to the extent of
adoption of recommended package of practicesby Punjab
Agricultural University (PAU), Ludhiana reveaed the
following results.

Recommended Varieties: The study of distribution
of area under different prevalent varieties in the study
areaindicated that majority of farmersin both the districts
were growing PAU recommended high yielding varieties
of wheat (Table 5b). In Firozpur, about 96 percent of the
respondents were using recommended varieties and only
about 4 percent were using un recommended local wheat
varieties mainly due to preferred taste of particular local
seed and non -availability of seed on time. In Moga also,
area under PAU recommended high yielding wheat
varietieswas maximumi.e., 92 percent with rest 8 percent
being under unrecommended.
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TABLE 5B: ExTENT OF ADOPTION OF RECOMMENDED
PracTicES IN WHEAT CULTIVATION ON SAMPLE
Farms IN PuniaB, 2015-16

Recommended
Wheat technology

Extent of adoption

Full Partial No
adoption adoption adoption
Firozpur
Varieties 96.00 4.00 0.00
Seed rate 75.00 12.00 13.00
Seed treatment 46.67 20.00 33.33
Sowing time 90.67 5.33 4.00
Fertilizer application 43.33 30.00 26.67
Irrigation 85.30 14.70 0.00
Proper and effective 37.33 22.67 40.00
weed control
Moga
Varieties 92.00 8.00 0.00
Seed rate 87.10 6.90 6.00
Seed treatment 66.00 22.00 12.00
Sowing time 100.00 0.00 0.00
Fertilizer application 48.00 26.67 25.33
Irrigation 87.00 18.00 0.00
Proper and effective 66.67 13.33 20.00
weed control
Overall
Varieties 94.00 6.00 0.00
Seed rate 81.05 9.45 9.50
Seed treatment 56.34 21.00 22.67
Sowing time 95.34 2.67 2.00
Fertilizer application 45.67 28.34 26.00
Irrigation 86.15 16.35 0.00
Proper and effective 52.00 18.00 30.00
weed control

Time of Sowing and Seed Rate: Timely sowing of
wheat in Punjab had been one of the positive factors
towards its good production in the study years. It was
found that almost all the sampled farmers were sowing
wheat crop during the recommended period i.e,. last week
of October to last week of November. Further, it was
observed that majority of sample farmers in both the
districts were using recommended quantity of seed (40
kg/acre except 45 kg per acre for PBW 550) for sowing
of wheat crop. In Firozpur, about 75 percent of them had
fully adopted this practice followed by 12 percent using
un recommended seed rate for one or two varieties sown
and about 13 percent had no adoption. The respective
figures for Moga were 87.1 percent, 6.9 percent and and
6 percent.
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Seed Treatment : It was observed that avast majority
of farmersweretreating the wheat seed against seed borne
diseases. In Firozpur, about 47 percent respondents were
treating the seed before sowing using recommended
chemicals while another one-third farmers were not
treating seed and another 20 percent weretreating the seed
with unrecommended chemicals. In Moga, about 66
percent were treating the wheat seed according to
recommended technologies while 22 percent were using
un recommended chemicals and about 12 percent were
not treating it anyway. Therefore, there exists a scope for
filling the gap in the adoption of this technology in
Western Punjab. It would protect the crop from primary
infestation of diseases and insects and would al so augment
the productivity of wheat crop in the state along with
reduction in the cost of production. Findings were similar
with those of Patel et. al. 2003 and Kher 1992.

Fertiliser Application: As regards application of
fertilisers is concerned, it was observed that maximum
numbers of farmers were not using recommended doses
of fertilisers. In Firozpur, only 43 percent respondents
were giving recommended dose of nitrogen and
phosphorus to the wheat crop while another 57 percent
were using higher than recommended doses. In Moga,
again 52 percent of the selected respondentswere applying
higher than recommended doses of fertilisers.

Time of First Irrigation: Though the number of
irrigations depends on weather conditions; the irrigation
water should be used more rationally to enhance its
efficiency per unit of output. In Firozpur and Moga, all
the selected respondents were giving timely irrigation in
required quantity to the wheat crop but 15 percent
respondents in Firozpur and about 18 percent in Moga
were having excess water use which needs to be
discouraged.

Weed control: For effective control of weeds in
wheat crop, hoeing and weeding and use of herbicides
are recommended. About 37 percent respondents were

using proper and effective weed management practices
while another about 23 percent were using un
recommended chemical brands and even some were
applying herbicide at incorrect time and another 40 percent
were not trying to control weeds in an effective manner
in Firozpur. The respective figures in Moga were 66.67
percent, 13.33 percent and 20 percent respectively. Hence,
majority of the sample farmers who were not applying
herbicides at the recommended period for control should
be educated on the use of recommended herbicide groups
as well as their brands along with proper spraying
techniques so asto augment wheat productivity in Punjab.

On an average, about 94 percent of the selected
farmers were using recommended varieties with 81
percent following recommendationsfor seed rate followed
by seed treatment (56%), sowing time (95%), fertiliser
application (46%), irrigation practices (86%) and proer
and effective weed control practices (52%).

C. Adoption of Different Resource Conservation
Technologies

Data was also collected regarding the use of different
resource conservation techniques/practices by the sampled
farmers. It was noticed that about 14 percent of the
respondents were using zero till drill for sowing of wheat
covering about 11 percent of the operational area in
Firozpur while 26 percent farmers were adopting zero till
drill on about 11 percent operational areain Moga during
2015-16 (Table 6). The major reason behind low level of
adoption was non availability, problem of standing
stubbles in field and lack of awareness. None of the
farmers were observed to be doing bed planting in wheat
in both the selected districts. Happy seeder was used by
only about 3 percent farmers for about one percent area
only and rational application of nitrogenous fertilisers
using leaf colour chart was observed for one percent
respondent farmers on about 3 percent operational area
in Firozpur only.

TABLE 6: ApoprtioN oF REsoURcE CONSERVATION TECHNOLOGIES AND PRACTICES IN WHEAT ON
SampLE FAarRMS IN Punaag, 2015-16

Technology/Practice Firozpur Moga Overall
Adoption % area under Adoption % area under Adoption % area under
(% Farmers) technology (% Farmers) technology (% Farmers) technology
Leaf colour chart 143 2.83 0.00 0.00 143 2.83
Happy seeder 2.86 113 14.00 6.86 8.43 4.00
Zero till drill 14.29 11.13 26.00 10.77 20.15 10.95

Source: Field Survey

In Moga, 26 percent of the selected farmers were
using zero till drill and only 14 percent were using happy
seed for about 7 percent area. Similar kind of problems
were observed in earlier studies (Grover and Sharma,
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2011; Laxmi and Mishra, 2007). On an average, about 8
percent farmers were using happy seeder on only about 4
percent areaand about 20 percent farmerswere using zero
till drill on about 11 per operational study area.
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ProblemsLimiting the Acceptability of Recommended
Wheat Production Practices

The major problem that hindered the adoption of
recommended wheat production practices was lack of
availability, timely availability of required machinery and
finance (57.73%) followed by fear to face risks (54.6%),
lack of technical knowhow (50.27%), small size of land
holdings (44.53%) and non availability of timely
information (42.86%) as shown in Table 7.

TABLE 7: PROBLEMS FACED BY THE SELECTED FARMERS IN
ADOPTING RECOMMENDED TECHNOLOGIES

Problem Mean score  Garett's ranking
1 Lack of availability 57.73 1
2 Risky/ Fear and suspicion/ 54.60 2
Lack of experience
3 Lack of technical knowledge 50.27 3
4 Small land holding 44.53 4
5 Non availability of timely 42.87 5
information

Conclusions and Suggestions

The study revealed that there exists a number of gapsin
the application of various recommended technologies in
the cultivation of wheat crop in Western Punjab. The
wheat growers would achieve remunerative returns from
cultivation of wheat if the adoption gaps, especially higher
seed rate, low seed treatment, higher dose of fertilisers,
use of herbicides after the recommended period, etc. are
properly plugged. The agricultural scientists, extension
scientists and state agricultural technocrats should
generate more awareness campaigns to educate the wheat
growers about the benefits of the use of the recommended
dosages of various inputsin wheat cultivation in Punjab.
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Export Performance and Competitiveness of Indian Mango

KaviTa BALIYAN

Abstract

Mango is an important horticultural crop and Indiaisone
of the magjor producers of mango in the world, growing
more than half of the world’s supply. Though Indiaisthe
largest producer of the choicest varieties of mango, the
country is not amajor player in the export market, either
fresh mango or processed mango products. India hasthe
opportunity to speed up the supply asit has comparative
advantage in production of Mango. In order to achieveit,
assessment of export competitivenessis needed and search
of potential export markets is required. This paper
evaluatesthelevel of competitivenessfor Indian mangoes
among other competitors and opportunities in world
market to identify the new destination for Indian mango.
The findings show that the United States of America,
Netherlands, Germany and U.K. are the major mango
importing countries of theworld accounting for morethan
half of the total world imports of mango. Share of Indian
mango in these countries is very nominal & these can be
the new Destination of Indian mango export. The result of
Revealed Comparative Advantage (RCA), comprising 9
major global exporters, shows that India has very high
comparative advantage in mango export. Based on the
domestic price and International Unit price and reference
price, Nominal Protection of Coefficient (NPC) showsthat
Indiaisnot enjoying competitivenessat international level
because domestic prices of mango are higher than the
International Prices. Only few years have shown
competitiveness, may be due to higher production of
mango in these particular yearswhich increased the supply
and decreased the price of mango in domestic market.

Key Words Competitiveness, Revealed
Comparative Advantage (RCA), Nominal Protection of
Coefficient (NPC), mango export, India.

Introduction

Horticulture is an important segment of agriculture
accounting a significant share in the Indian economy.
Rising consumer income and changing lifestyles are
creating bigger markets for high-value horticultural
products not only in India but throughout the world.
Among these, the most important high-value export
products are fruits and vegetables. In recent years, there
has been agreat deal of interest among policy makersand
trade analysts are regarding the role of horticultural
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productsasaprinciple meansof agricultural diversification
and foreign exchange earnings in developing countries.
Horticultural products have high income elasticity of
demand, if income goes up the demand raises rapidly. It
grows especially in middle and high income developing
countries (IslamNurul, 1990).Hence, it is crucial to be
competitivein theworld market to reap the potential gains
of growing world demand for horticultural products such
as fruits and vegetables. Tamanna et al. (1999) examined
the export potential of selected fruits from India by using
Nominal Protection Coefficient (NPC). The results
indicate that the exports of Indian fruits are highly
competitive in the world market. Nalini et. al. (2008)
observed that India has made tremendous progress in the
export of cucumber and gherkin products during the past
15 years (1990-2005). The export has increased by about
129 times with an impressive annual compound growth
rate of 37.46 percent, as against only 4.38 percent in the
world market. An increasing and high value of Revealed
Comparative Advantage (RCA) and a positive and
increasing value for Revealed Symmetric Comparative
Advantage (RSCA) indicate high potential for their export
(Nalini et. a., 2008).

Mango is an important horticultural crop and India
is one of the major producers of mango in the world,
growing morethan half of theworld' s supply. It isreported
that the number of marketsfor mangoes haveincreasedin
temperate countries because of social change and
promotion of fruit trade in developing countries (K.
Kumaresh& C. Sekar, 2013). Thisisthemain reason asto
why demand for mango in the world market isincreasing
day by day. Though India is the largest producer of the
choicest varieties of mango, the country is not a major
player in the export market, either fresh mango or
processed mango products. 1n2014-15, out of 18.5million
tonnes, around 42,998 tonnes of mango isexported asfresh
fruit, accounting for about 0.23% of production.

India has the opportunity to speed up the supply as
it has comparative advantage in production of Mango. In
order to achieve it, assessment of export competitiveness
is needed and search of potential export markets is
required. A study was conducted by K. Kumaresh and C.
Sekar( 2013) on analysis of export performance and
competitivenessof fresh mangoesand mango pulpin India
They found that the nominal protection co-efficient of
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export of fresh mangoes was lower than unity. This
indicates that fresh mangoes are good exportable product
& price competitive in the international market, having
vast potential for expansion in the years to come.

M ethodology

The main objective of this paper isto evaluate thelevel of
competitiveness for Indian mangoes among other
competitors and opportunitiesin world market to identify
the new destination for Indian mango. The study is based
on secondary data. Time series data on world trade of
horticultural produce and mango is collected from the
databases of the Food and Agriculture Organization (FAO).
Commaodity-wise and market-wise data on exports is
collected from Monthly Statistics on Foreign Trade
published by Directorate General of Commerce,
Intelligence and Statistics, Ministry of Commerce,
Government of India. Other sources of data are APEDA
and Agricultural marketing Board.

The paper is organized into three sections. Section
one presents an overview of International Scenario of
mango production and trade. Section two describes the
export competitiveness of Indian mangoes with major

world players and conclusion is described in the last
section.

1. International Scenarioof Mango Production and
Trade

1.1. Trendsin World-wide Mango Production

Mango is commercially grown in more than 80 countries
in the world. The major producers are India, China,
Mexico, Philippines, Pakistan, Indonesia, Thailand,
Bangladesh and Brazil (Table 1). World mango production
increased from 16.5 MT in 1985 to 42 MT in 2013,
registering an increase of nearly two and half times (Table
1). Indiaenjoysthetop slot (15.3 M T) followed by China
(4.67 MT), Kenya (2.8 MT), Thailand (2.7 MT) and
Indonesia (2.4 MT). However, the share of Indian mango
productionintotal world production had been consistently
falling from 56 per cent in 1985 to 42 per cent in 2012-
13. Contrary to it, the share of China, Kenya, Thailand,
Indonesiaand Bangladesh intotal world mango production
had been consistently surging up. The results show that
mango production globally is diversifying over the study
years.

TABLE 1: Trenps IN Manco ProbucTion IN MAJOR MANGO ProbuciNg CouNTRIES OF THE WORLD

Country Production (Million Tonnes) % Share In Total World Production

1985 1991 2000 2010 2013 1985 1991 2000 2010 2013
India 9.3 8.8 10.5 15.0 18.0 56.40 48.96 42.50 40.37 42.20
China 0.4 11 3.2 4.1 4.6 2.31 6.07 12.99 11.11 10.83
Philippines 0.4 0.5 0.8 0.8 0.8 211 2.69 3.43 2.27 1.95
Kenya 0 0.1 0.1 0.6 0.6 0.20 0.48 0.46 1.59 1.37
Thailand 0.8 1.0 1.6 2.6 31 4.80 531 6.57 6.85 7.36
Indonesia 0.4 0.6 0.9 1.3 21 2.50 3.58 3.54 3.46 4.83
Pakistan 0.7 0.8 0.9 18 17 4.20 4.34 3.79 4.96 3.89
Mexico 11 11 1.6 1.6 1.9 6.70 6.25 6.31 4.39 4.46
Brazil 0.5 0.6 0.5 1.2 1.2 3.20 3.08 2.18 3.20 2.73
Bangladesh 0.2 0.2 0.2 1.0 1.0 1.00 1.00 0.76 2.82 2.23
World + (Total) 16.5 17.9 24.7 37.2 42.7 100.0 100.0 100.0 100.0 100.0

Source: FAOSTAT (1991-2014)
1.2. Trendsin Mango Export by Countries

Since 1985, total world mango export volumes increased
from $64.4 Million to $1690 Million (Table 2). Major
exporting countries viz. India, Thailand, Brazil, Peru,
Netherland and Pakistan have consistently enhanced their
production and correspondingly increased their shares of
export in world mango market. During 1985 to 2013,
Mexico isthe leading global exporter with $9.3 millionto
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$302.5 Million, whereas it ranks 8" in mango production
in the world. However, its share in world export mango
market since 1991 has declined by fifty percent. It can be
inferred from Table 2.2 that global trade in mango has
been diversifying over theyears. Several most sought after
varieties like Alphonso in overseas market have well
established itself in diverse Indian agro- climatic
conditions revealing good potential of increasing itsfresh
mango export.
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TABLE 2: Trenps IN MaNGO ExporTs BY MAJorR MAaNGO Probucing CounTRIES oF THE WORLD

Country Export Value (Million $) Percentage Share in World Export
1985 1991 2000 2010 2013 1985 1991 2000 2010 2013
Mexico 9.3 89.1 111.1 163.5 302.5 14.39 46.45 28.81 14.10 17.90
India 15.6 14.5 16.5 228.7 204.3 1.97 7.58 4.28 19.71 12.09
Thailand - 1.0 4.1 81.0 180.3 - 0.53 1.07 6.98 10.67
Brazil 2.1 4.7 35.8 119.6 148.0 13.18 2.48 9.27 10.32 8.76
Peru 11 1.7 23.3 89.3 133.1 0.17 0.87 6.04 7.70 7.87
Netherland 1.3 10.0 36.3 158.9 221.4 4.01 5.20 9.41 13.70 13.10
Pakistan 2.6 3.0 15.6 30.5 57.3 1.66 1.57 4.03 2.63 3.39
Ecuador 0.0 0.1 9.3 18.1 38.1 3.23 0.04 241 1.56 2.26
Philippines 8.5 24.4 39.8 43.8 63.4 0.00 12.72 10.32 3.78 3.75
Others Countries 24.0 433 93.8 226.4 341.4 37.20 22.56 24.33 19.52 20.20
World Total 64.4 191.7 385.7 1159.8 1689.7 100.0 100.0 100.0 100.0 100.0

Source: FAOSTAT (1991-2014)

Mango export share in terms of domestic mango
production of major world playersisindicated in table 3.
Pakistan and Philippines have maintained their mango
export share out of domestic production with signs of
improvement. Other countries like Ecuador, Mexico,
Thailand, Brazil and Peru have also improved their export

share relative to their domestic production after facing
sharp fluctuation in their share of exports relative to
production. In case of Indiaand China, the share of export
out of production is almost stagnant or increasing with
decreasing rateindicating losing sharein the export market.
Thisisclearly indicated in the figure 1 also.

TABLE 3: SHARE oF MANGO ExpPorTs ReLATIVE To DomEsTic ProbucTioN QUANTITY WisE FOR MAJoR WORLD MANGO
PRODUCERS AND EXPORTERS

Countries 1985 1990 1995 2000 2005 2010 2013 CAGR
Ecuador 0.00 0.33 0.00 39.99 34.30 18.84 29.04 27.1
Peru 1.68 4.04 5.96 16.83 24.48 21.18 27.50 111
Mexico 2.92 5.47 9.81 13.26 11.62 16.87 17.78 6.0
Brazil 0.58 0.85 2.01 12.48 11.36 10.46 10.51 12.6
Thailand 0.00 0.64 0.35 0.54 0.08 5.67 8.05 22.2
Pakistan 0.97 1.93 1.88 5.17 2.92 4.66 5.96 6.3
Philippines 2.40 2.86 6.30 4.72 3.30 2.81 2.51 -0.8
India 0.18 0.22 0.21 0.37 1.88 1.73 1.47 10.6
China 0.04 0.03 0.60 0.15 0.07 0.14 0.17 3.6
World + (Total) 0.69 0.92 1.49 2.52 2.98 3.63 3.86 6.9

Source: FAOSTAT (1991-2014)

FIGURE 1: SHARE oF MANGO ExPorTs ReLATIVE To DomEsTic ProbucTioN QUANTITY WisE FOR MAJoR WORLD M ANGO
PRODUCERS AND EXPORTERS

Percentage share of Export relative to Domestic Production
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1.3. Trends of World Mango Imports

Table 4 shows the trends of world mango imports. The
total volume of Mango import increased from $ 85.7
million in 1985 to $ 1652 million in 2013. The United
States of America, Netherlands, Germany and U.K. are

the major mango importing countries of the world
accounting for amore than half of the total world imports
in 2013. UAE and Saudi Arabiatogether import 7 per cent
of thetotal world import. Over the years, the share of other
countriesin mango imports has been increasing indicating
the emergence of new markets.

TABLE 4. Trenps IN MANGO IMPORTS BY MAJOR IMPORTING COUNTRIES OF THE WORLD

Countries Import Value (Million $) Percentage Share in World Imports

1985 1991 2000 2010 2013 1985 1991 2000 2010 2013
United States of America 25.0 75.3 164.6 287.2 430.2 29.2 32.2 32.1 24.5 26.0
Netherlands 3.9 16.6 67.2 188.5 243.3 4.6 7.1 13.1 16.1 14.7
Germany 3.3 15.5 24.9 88.2 128.0 3.8 6.6 4.9 7.5 7.7
United Kingdom 10.3 221 26.0 75.1 105.9 12.0 9.5 51 6.4 6.4
France 7.3 20.3 30.0 60.6 80.3 8.5 8.7 5.8 5.2 4.9
United Arab Emirates 8.3 12.1 13.2 45.4 62.1 9.7 5.2 2.6 3.9 3.8
Japan 6.1 19.1 27.4 46.8 415 7.1 8.2 53 4.0 25
Spain 0.0 0.6 10.9 355 52.2 0.02 0.3 21 3.0 3.2
Saudi Arabia 7.3 8.7 20.0 48.8 49.1 8.5 3.7 3.9 4.2 3.0
China 3.7 13.0 335 29.2 35.9 4.3 5.6 6.5 25 2.2
Other countries 10.5 30.3 95.4 267.5 424.1 12.2 13.0 18.6 22.8 25.7
World 85.7 233.7 513.0 1172.8 1652.6 100.0 100.0 100.0 100.0 100.0

Source: http: //faostat.fao.org/site/567/DesktopDefault.aspx?Pagel D=567#ancor, Data accessed on 26.12.2015, Note: item in FAO Mangoes,

mangosteens, guavas
2. Competitiveness of Indian Mango

Commodity that a nation should produce and export is
determined by the principal of comparative advantage. The
comparative advantage tells about that capability of the
country to export acommaodity, while the competitiveness
of the commodity in the world market is determined by
the measure of export competitiveness. Both the
competitive and comparative advantage of mango are
computed and presented in this section. For export
competitiveness, the nominal protection coefficient is
computed, while revealed comparative advantage is
computed to check the export comparative advantage
among major exporters of mango.

2.1. Revealed Comparative Advantage (RCA)

Revealed Comparative Advantage index or RCA index,
originally developed by Balassa (1965)is a ratio of two
shares. The numerator indicates the share of exports of
particular commodity with total export of that country at
give point of time. The denominator indicates share of
exports of that particular commodity with total world
exports. RCA index value lies between zero and infinity.
Thevaueof RCA index >1indicatesreveal ed comparative
advantage for that particular commodity/industry which
is calculated as follows,

RCA,. (X,/X, )/ (X/X,)

ij=

22

Where

X,;="i" th country’s export of commodity ‘j’

X,; = world export of commodity j’
X, = total exports of country ‘i’
X,, = total world export

The RCA (for a commodity) greater than unity
implies that a country’s export of the commodity has a
larger shareinworld exports (of that commaodity), relative
to the country’s aggregate export share in world exports
and in this case, the country is said to have a reveaed
comparative advantage in exports of the commodity.

The RCA index helpsin demonstrating theintrinsic
advantage of a particular commodity/industry which is
consistent with the change in factor endowment and
productivity occurred in an economy. However, it cannot
distingui sh between improvement in factor endowment and
trade policies of the government (Batra and Khan, 2005).
RCA possessestheissue of asymmetry astheindex varies
from zero to infinity and not comparable on both sides of
unity. Therefore the index has been transformed to
Reveal ed Symmetric ComparativeAdvantage (RSCA) and
expressed mathematically as RSCA = (RCA—1) / (RCA
+1). Now the index ranges between -1 to +1 and a
commaodity exhibits competitive advantageif RSCA value
ispositive (M. Rizwanulhassan & Shafiqurrehman, 2015).
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The comparative advantage of mango exports of
India is measured with nine major global exporters by
applying Balassa RCA index and revealed symmetric
comparative advantage (RSCA). All the nine exporters
including India are among the top ten exporting countries,
according to FAO statistics, for the period 1985-2013. Four
of them belong to Asia, Pakistan, Thailand, China and
Philippines, posing strong competition to India as they
operate in same export markets. The other competitors
are Mexico, Brazil, Ecuador, Netherlands and Peru
creating a major threat for Indian mango export in USA
and EU markets. RCA indices of all countries from 1985
to 2013 on triennium year’s average basis are presented
inTable5. Asmentioned earlier, the RCA index, presented
first by B. Balassain 1965, is the most widely used index
in literature to analyze and compare export
competitiveness of a particular commodity or a group of
commodities. However, these indices are mere numbers,
illustrating an order of rising or falling pattern of
competitiveness and are not comparabl e from one country
to another. The countries are tabulated on the basis of
volume of mango exports from top to bottom value wise,
excluding Netherlands which is among the top exporters
of mango according to FAO statistics, sinceit importsfrom
various producers and then exports to various EU
countries.

Table 5 illustrates that India has very high
comparative advantage in mango export. The results are
similar to the Mittal, 2007; which calculated RCA index
for fresh fruitsand vegetables export from Indiaand found
that among fresh fruits exports from India, only mango
has high comparative advantage. Among other mango
exporters; Philippines, Pakistan & Mexico, the major
competitors in the world market, were on declining side
in competitiveness, but Peru and Ecuador( South American
competitors) were improving their competitiveness, as
their RCA indices for the period under study were rising.
Thisresult isconsistent with Fig: 1, which show that their
share of exports relative to domestic production had
increased over the study period. Similarly, Brazil and
Thailand are on increasing side in their competitiveness
which matches with increasing export share in domestic
productionindicated in Fig: 1. The RCA index of Chinais
very low but did not fluctuate very sharply displaying its
little competitiveness in world mango market.

TABLE 5: BaLassa RCA Inpices oF 10 M ajor WoRLD
MAaNGo ExPorTERS FOR 1985 10 2013 oN THREE Y EARS
MOVING AVERAGE BAsis

Year 1985 1990 1995 2000 2005 2010 2013

Mexico 10.25 21.59 45.03 2584 15.67 6.99 8.50
Brazil 200 326 7.38 9.96 11.30 847 7.07
China 0.06 0.05 044 0.17 009 0.09 o0.07
Ecuador 0.01 052 026 2410 3346 1545 16.87

September, 2017

India 4793 36.64 824 7.19 18.70 15.77 7.69
Pakistan  56.78 27.23 7.66 17.77 21.35 19.75 23.89
Peru 8.83 20.40 23.10 47.44 4430 33.23 33.52

Philippines 60.42 73.88 37.58 17.09 14.88 9.59 18.00
Thailand 0.00 267 053 111 135 504 7.30

Note: Computation made by author on the basis of FAO statistics,
data extract on 29.07.2016

In order to make better assessment of
competitivenessfor exporting commaodities, improvement
weremadein RCA index, oneisRSCA which liesbetween
-1 to +1.For better analysis of competitiveness of major
mango exporters in the world and to compare with India
RSCA indices were also calculated and given in Table 6.
Table 6 reports RSCA indicesfor nine major world mango
exportersincluding Indiafor the same period (on triennium
ending average basis as shown above). The results of
RSCA indices are consistent with previous RCA indices
indicating the power of assessing competitiveness of
export commodities or group of commodities. There is
significant decline in RSCA indices of India, Mexico and
Philippines.

Thailand substantially improved its competitiveness
reflecting implementation of positive export policy
measures and complying international quality standards
(M. Rizwanulhassan & Shafiqurrehman, 2015). RSCA
indicesfor other two countries, viz Peru and Pakistan were
maintai ned indicating that no significant changes occurred
during the period of study in their competitiveness. It has
already been mentioned that Thailand and Pakistan are
regional competitors for India, supplying to almost same
export market and emerging as a real threat to India
Ecuador’s RSCA was negative during the 90s but it
improved its RSCA index slightly, and this causes
substantial differencesinceit isthelargest mango exporter
supplyingto USA, Canadaand EU. China’'s RSCA indices
remaind negative throughout the period which shows that
Chinais no more in competition for export of mango.

TABLE 6: RSCA InDIcEs oF CoMPETITIVENESS OF 10
MaJor WoRLD MANGO ExPorTERS FOR 1985 1o 2013 on
TrRIENNIUM ENDING AVERAGE BAsis

Year 1985 1990 1995 2000 2005 2010 2013

Maxico 082 091 09 093 088 075 0.79

Brazil 033 053 076 082 084 079 0.75
China -0.89 -091 -039 -0.71 -0.84 -0.84 -0.87
Ecuador -0.97 -032 -059 092 094 0.88 0.89
India 09 095 078 076 090 0.88 0.77
Pakistan 097 093 077 089 091 090 0.92
Peru 080 091 092 09 096 094 0.94

Philippines 0.97 0.97 095 089 0.87 0.81 0.89
Thailand -1.00 046 -030 0.05 015 067 0.76

Note: Computation made by author on the basis of FAO statistics,
data extract on 29.07.2016
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2.2.  Nominal Protection Coefficient (NPC)

This section analyses the price competitiveness of mango.
Many studies analyzed that Indian horticulture is
competitive in terms of prices. Price competitiveness is
measured by the concept of nominal protection coefficient
(NPC) (Mattoo et. a., 2007, Mittal, 2007). NPC is the
ratio of the price of domestic produce to the price of
imported/exported products, after accounting for
transportation cost and other marketing costs. In other
words, it isthe ratio of domestic price and border price or
the export reference price including other net costs. NPC
basically helps in measuring the divergence of domestic
price from the international price & ultimately the degree
of export competitiveness of the commodity in question
(Gulati, et. al, 1994). The competitiveness of the
commodities under consideration is treated under export
hypothesis which implies that these commodities are
treated as exportable and can compete with the
domestically produced commodities at foreign ports.

NPCi = Pdi / Pwi

Where

NPCi = Nominal Protection coefficient of
commodity i

Pdi = Domestic (India) price of commodity i.

Pwi = World reference price (border price

equivalent) of commaodity i, adjusted for
transportation, handling and marketing
EXPenses.

If NPC isless than 1 then the produce is supposed
to be competitive, which implies that domestic price is
less than the international price and thus India’s produce
isinternationally competitive.

The definitions of domestic price, border price/
reference price are explained in detail before the results
are presented. The data required for this computation was
extracted from the Export-lmport Data Bank, Government
of IndiaMinistry of Commerce & Industry Department of
Commerce and Agmarknet Portal, Agricultural Marketing
Board, Government of India. The domestic prices are
computed by using the State-wise wholesale Monthly Price
of mango for the month of April to August which is the
main season of mango in India. The annual price is the
average of monthly prices of all states. The data is used
for year 2001 to 2016 till July because Domestic Whole
salemonthly pricesare available only from the year 2001.
Thisisthe limitation of the study.

Border price can be computed either by using the
international price adjusted for freight and insurance. Since
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the information on these components is not readily
available or just approximations, the study uses the other
way of computing border price. The unit export price that
isthe ‘Free On board’ (FOB) price, has been used which
isderived by dividing value of exports by their respective
guantities. In case of mango, the FOB pricesare used due
tolack of information on international prices. Therelevant
border price or reference price, used for calculations, is
obtained after deducting the transportation costs that is
deducting both the domestic and international costs, port
clearing charges, marketing costs, trader’s margin and the
processing cost, if any. The same method was adopted by
Mittal (2007) in her study to evaluate the NPC of fresh
fruits and vegetables exported from India.

The transportation, marketing & processing costs
incurred on the product impact theincentive afarmer gets
from its export. Higher is the cost, lower is the incentive
for thefarmer to export the commodities. The profit margin
and competitiveness lessens with increase in the cost
component abovethe production cost. A high international
cost in case of long distance export makes the commodity
less competitiveif the domestic pricesarerelatively high.
Thus, under the exportable hypothesisin order to compete
with the foreign markets, the domestic price hasto below
enough to make room for the transportation costs (Gulati
et. a, 1994). Border price needs to be adjusted to the
marketing cost and distribution margin also. These consist
of interest costs, handling expenses, storage charges,
margins of wholesalers and other miscellaneous expenses.
No particular data is available on such estimates (Mittal,
2007, Motto &et.al. 2007). Certain primary data was
collected from the Exporter of Uttar Pradesh and Andhra
Pradesh and survey literatureinformation are used to have
an estimate of these costs .1t is further used to deduct it
from the unit level price to get the reference price and
compute the NPC.

The prices used in computation of the NPC are
presented in Table 7, based on the methodol ogy discussed
above. Theaveragedifferenceinthe FOB/ Unit Level price
and reference price is about 20 per cent of the FOB price.
This assumption is used for computing the results and
under this scenario, the prices are presented in the column
of reference price 1. Further, if we want to make our
commodities more competitive in future then
transportation costs need to be reduced. Keeping thisinto
consideration, the results for the scenario, if the
transportation cost, processing and margins cost are
reduced to 20 per cent of FOB price and 15 per cent of
FOB price, are also presented. Based on these prices, the
nominal protection co-efficient iscomputed and presented
in Table 8.
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TABLE 7: DomEestic Price, FOB Price AND REFERENCE
Price, From 2001-2016

(Unit: RYQt)
Yearly Domestic FOB/Unit Reference Reference
Price level Price Price 1 Price 2
2001 1771 1823 1549 1458
2002 2221 2215 1883 1772
2003 1564 1825 1551 1460
2004 1674 1676 1424 1340
2005 1385 1841 1564 1472
2006 1724 1795 1526 1436
2007 1757 2344 1993 1875
2008 2031 2039 1734 1632
2009 2252 2693 2289 2155
2010 2288 2800 2380 2240
2011 2439 3306 2810 2645
2012 2343 4762 4048 3810
2013 2800 7653 6505 6122
2014 2955 7036 5981 5629
2015 3233 8729 7419 6983
2016 July 3894 10071 8560 8057

Note: Reference Price 1 is the price with the transportation cost etc as
20 per cent of the domestic price. Reference Price 2 is the price with

the transportation cost etc as 15 per cent of the domestic price.

Based on the domestic price and reference price,
the NPC is computed which showsthat from 2001 to 2016
in scenario 1 expect 2002, 2004 & 2008, the NPC is less
than one. Thus, in other years, India was competitive in
mango export. Even after 2011, the commaodity was highly
competitive because the NPC islessthan 0.50. The NPC
ratio was on margin for the year 2001 & 2006. Asthetotal
cost of transportation, handling and margins got reduced,
the FOB price also diminished as compared to domestic
price which further reduced the competitiveness of
particular commodity. Thisisalsoillustrated in table 4.8;
as the cost reduces by 20 per cent, the mango became
export competitive after 2009-10, if cost reduction was
only 15 percent, the mango showed export competitiveness
at international market after 2011. Also, it is seen that,
since the farm gate prices were less than the market price,
thus, a direct procurement from farm gate would reduce
the in-between costs of transportation1 and commissions
of the middle men. This would help to make the
commodities more competitive for exports.

TABLE 8: NomINAL ProTECTION COEFFICIENT FOR MANGO
From 2001-2016

Yearly NPC Under NPC Under NPC Under
Scenario ! Scenario 2 Scenario 3
2001 0.97 1.14 1.21
2002 1.00 1.18 1.25
2003 0.86 1.01 1.07
2004 1.00 1.18 1.25
2005 0.75 0.89 0.94
2006 0.96 1.13 1.20
2007 0.75 0.88 0.94
2008 1.00 1.17 1.24
2009 0.84 0.98 1.05
2010 0.82 0.96 1.02
2011 0.74 0.87 0.92
2012 0.49 0.58 0.61
2013 0.37 0.43 0.46
2014 0.42 0.49 0.52
2015 0.37 0.44 0.46
2016 July 0.39 0.45 0.48

Note: Scenario 1 if FOB price actual; Scenario 2 if reference price 1
and Scenario 3 if reference price 2

The transportation cost in India was about 20-30
per cent higher than that in other countries, which worked
asahindrance and adisadvantageto India sexports. When
theair transportation was used for exporting produce then
the price was about 45 per cent higher than theretail price
and in case of maritime transport, the price was 25 per
cent higher than the retail price. This calls in for
development of portsin major port cities exclusively for
export of perishables (Mittal, 2007). Due to expensive
transportation, the Indian produce becomes expensive and
loses its competitiveness. Within the country also the
transportation infrastructure is very expensive. The fuel
price and border taxes make the transportation of produce
from one part of the country to other more expensive. In
addition, there is a traders' margin which is estimated to
be 6-8 per cent of the landed cost (import CIF price + port
charges). According to the World Bank report (Mattoo et.
al., 2007), the biggest obstacle in the competitiveness of
India’'s horticultural exports lie outside the sector. The
average price at the farm gate for a typical horticulture
product was just 12-15 per cent of the price at which it is
retailed. So, 20 per cent improvement in yields could
translate into 2.4-3.0 percentage points reduction in the
final price, whereas a 20 percent reduction in international
transport costs could reducefinal pricesby 8-10 percentage
points (Mattoo et. a, 2007). During our field survey in
Uttar Pradesh and Andhra Pradesh, we found that the
distance from farm to mango pack housesor VHT centres
and Mango pack houses to Port or Airport is very high.
This, on one side, increases the cost of transportation and
on the other side, it is time consuming. Since mango isa
perishable product and have a shelf life of 7-15 days only

Estimates about the transportation costs are picked up from the literature, the most recent one of is Mattoo et. a (2007).
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Jitincreases the risk of exports also. The results of this
study are opposite to the K. Kumaresh and C. Sekar
(2013); which calculated the nominal protection co-
efficient of export of fresh mangoes and were found to be
lower than unity since 1985 to 2011-12. But they did not
mention which price data (domestic & international) was
used for the calculation.

3. Conclusion

Mango is commercially grown in more than 80 countries
in the world. Major producers are India, China, Mexico,
Philippines, Pakistan, Indonesia, Thailand, Bangladesh
and Brazil. Major exporting countriesviz. India, Thailand,
Brazil, Peru, Netherland and Pakistan have consistently
enhanced their production and correspondingly increased
their share of export in the world mango market. Mexico
is the leading global exporter with $302.5 million and
occupies 8" rank in mango production in the world.
However, the share of Indian mango production in total
world production had been consistently falling from 56
per cent in 1985 to 42 per cent in 2012-13. Contrary to it,
the share of China, Kenya, Thailand, Indonesia and
Bangladesh in total world mango production had been
consistently surging up. Looking at the trend of mango
imports by countries, the total volume of mango import
increased from $ 85.7 million in 1985 to $ 1652 million
in 2013. The United States of America, Netherlands,
Germany and U.K. are the major mango importing
countries of the world accounting for more than half of
the total world imports of mango in 2013. Over the years,
the share of other countries in mango imports has been
increasing indicating emergence of new markets.

The Revealed Comparative Advantage (RCA),
comprising nine major global exporters viz. Philippines,
Pakistan & Mexico (the magjor competitors in the world)
was on the declining side in competitiveness but South
American countries like Peru and Ecuador competitors
wereimproving their competitivenessastheir RCA indices
for the period under study were rising. Similarly, Brazil
and Thailand were on increasing side in their
competitiveness which matches with increasing export
share in domestic production. The RCA index of China
was very low but did not fluctuate very sharply. Based on
the domestic price and International Unit price and
reference price( deducting 15 & 20 percent cost), the NPC
was computed which showed that from 2001 to 2016 in
scenario 1 except 2002, 2004 & 2008, the NPC was less
than one. Thus, in the other years, India was competitive
in mango export. NPC analysis showed that Indiawas not
enjoying competitiveness at international level because
domestic prices of mango were higher than the
International Prices. Only few study years were showing
competitiveness, which might be dueto higher production
of mango in these particular years which increased the
supply and decreased the price of mango in domestic market.
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Trend and Pattern of Agricultural Growth in Punjab

Dr. Tarujyoti Buragohain*

Abstract

The study aims to measure the rates of growth of
production, area and yield of total foodgrain, wheat and
rice of Punjab and India. Decomposition approach hasbeen
used to study the relative contribution of different
components of growth—area under cultivation,
productivity or yield—to the aggregate increase in the
production in different periods of time. Period of 55 years
from 1970-71 to 201415 is covered for the study. The
entire period has been spilt into five sub-groups with a
view to assess the impact of new production technology
on agricultural development and to evaluate the changes
in relative contribution of different factors to the growth
of production of rice, wheat and total foodgrain of Punjab
and India. The perioditationsrelateto different phasesand
stages of growth of Indian economy, in general and
agriculture in particular. The growth curvefitswell to the
data of production, areaand yield of foodgrain, wheat and
rice for Punjab and India. The production of foodgrain in
Punjab recorded an annual growth of 2.43 percent, 1.92
percent, 0.95 percent, 0.51 percent and 0.52 percent during
the period 1971-80, 1981-90, 1991-2000, 2001-10 and
2001-15, respectively. Similarly, the production of
foodgrain in India recorded an annual growth of 0.89
percent, 1.17 percent, 0.90 percent, 0.82 percent and 1.08
percent, respectively, during the same periods. In Punjab,
the two factors, area and yield have accounted for 43 and
57 percent, 35 and 65 percent, 33 and 67 percent, 40 and

60 percent and 39 and 61 percent, respectively to the
growth of production for the periods 1971-80, 198190,
19912000, 2001-10 and 2001-15.

The study findsthat, in Punjab, declining growth of
production of foodgrain in the last decade is a matter of
concern that needsto be addressed serioudly in the context
of food security.

Key words: Agriculture, Foodgrain, Wheat, Rice,
Decomposition, Punjab.

1. Introduction

The agricultural sector occupies a central place in
developing countries. The growth of agriculture and
economy as a whole are so closely related that the rapid
growth of agricultural sector accel eratesthe growth of the
entire economy. The state gross domestic product (SGDP
at 2004-05 prices) of Punjab increased from Rs. 97
thousand crores in 2004-05 to Rs 350 thousand croresin
2014-15—an increase of 3.6 times. However, the gross
domestic product from agricultural sector increased from
31.6 thousand crores to 37.0 thousand crores during the
same period—increased by 1.19 times only. As a
consequence, the share of agriculture and allied sector in
the SGDP declined sharply from 32.6 percent in 2004-05
to 10.6 percent in 2014-15 and that is surely a matter of
concern (Fig. 1). In case of national economy, the share
of agriculture and alied sector in the GDP has declined
from 19 percent to 13.9 percent during the same period.
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Punjab isone of the most prosperous agrarian states,
better known as Food Basket of India. Punjab has 5036
thousand hectare of area under agriculture and holds
19t position in India (area-wise under cultivation). In
Punjab, two major crops-that is, wheat and rice are
cultivated. Riceisthe major crops grown in kharif season
and wheat isthe principal crop grown in Rabi season. Apart
from these two crops, maize, barley, jowar and bajra are
also cultivated in the state.

Punjab contributed about 11 percent of total
foodgrain production in the country in 2014-15.
Punjab also contributed around 27 percent of rice and
wheat to the total national production of rice and wheat in
2014-15.

1.1 Objectives of the Paper

. To study the pattern of growth of area, output
and yield of foodgrain, rice and wheat in
Punjab and All Indialevel.

. To decompose the overall growth of output
into its components, in order to assess the
relative contribution of the individual
component to the growth of output of these
major crop groups, especially the acreage
growth and the growth of yield in different
periods of time.

To assess the changes in relative contribution
of different factors to the growth of output of
crops during the different periods, since 1970
to 2015.

2. Methodology and Source of Data

2.1 Methodology

Growth rates have been derived from thefollowing growth
curve (Eq. 1).

LogY=Logat bT+U (@]
The curve has been fitted to the data by the ordinary least
sguares technique.

Obviously, /Y. dY/dT = b, is the growth rate of the
variable Y wheret

stands for time, aand b are the regression parameters and
U israndom error.

2.2 Decomposition Approach

Decomposition approach has been used to study the
relative contribution of different components of growth—
areaunder cultivation, productivity of land or yield to the
aggregate increase in the output of different crops.
Agricultural output may be measured either in nominal or
real/physical terms. In case of nominal measurement of
output, prices and their temporal changes also play arole
in the determination of the growth. If the output is
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measured in physical, that is, real terms, price changes do
not enter into output accounting. In this study, the output
is measured in physical terms.

Overal growth of output in physical terms may be
decomposed into growth due to the changes in area and
growth due to changes in yield. Total output of i-th crop
will be given by,

N OREOMO @
Where O is the output, A is the area under the crop
and Y istheyield per unit of area under the cultivation of
i-th crop. Yield and area may also be derived from the
above identity (Eq. 2).
( )= 20 ) )

Ay = %0 ) “)

Partial differentiation of Eq. (2) will befurnishedin
the following relations (Eg. 5).
ao(i)/aA() Y() and ao( )/av(l) _A(i) (5)

First part of Eq. (5) furnishes an estimate of the
incremental output when area under i-th crop isincreased
at the margin. It may, therefore, be defined as the
incremental/marginal yield of i-th crop which practically
equals the estimated level of average yield in relation
evident in Eq.(3). It is, thus, implicitly envisaged as the
equilibrium condition of equality between the competing
crop groups. Pattern of allocation of land will be changed
till the optimum pattern of allocation has been found. It
is, thus, postulated that the farm operators manage the
farms rationally and optimally, constrains of real life
conditions notwithstanding. Actual allocation patterns may,
therefore, be considered to conform optimality on the
analogy of the consumer theory (Prakash and Goel, 1979)

L ogarithmatic transformation of Eq. (2) leadsto the
following identity (Eq.6).

Log O(i) =Log A(i) + Log Y(i) (6)

Total differentiation of Eq. (6) with respect to time
will furnish Eq. (7).

1Oy dOy/dt = A ;) A fat + UY .Y fct (1)

Which may also be reorganized as follows:

do,.\/dt =

Q) O /A 1 .dA . /dt + O\ /Y ,.dY .\ /dt

(OB 0RO @ 0
Substitution from Egs (3), (4) and (5) will give
() aO(I)/aA()dA()+aO(i)/aY(i).dY(i) (8)

The relation in Eq. (8) will thus conform to the
Euler’s theorem. Then, relation in Eq.(7) may also be
reorganized in the following form (Eq. 9) (Prakash and
Godl, 1979).

(R(O) = R(A) +R(Y) (9)
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The relative shares of area and yield in the overall
growth of output of foodgrains of rice and wheat have
been estimated from Eq. (9). Theimplicit output elasticity
of area and yield have been estimated as the ratios of the
explicit trend growth rates, assuming implicitly that these
elasticities will be on constant elasticity curves.

2.3 Data source

Data has been taken from various issues of Satistical
Abstract of Punjab. Period of 55 years from 1970-71 to
2014-15 is covered. The entire period has been split into
5 sub-groups with a view to evaluate the impact of new
production technology on agricultural development and
to assess the changes in relative contribution of different
factors to the growth of output during these periods. The
periodisation relates to different phases and stages of
growth of Indian economy, in general, and agriculturein
particular. The sub-periods are:

Period |: First decade from 1971-80

Period I1: Second decade from 1981-90
Period I11: Third decade from 1991-2000
Period I'V: Fourth decade from 2001-2010
Period V: Fifth group from 2001-2015

3. Estimation Results: An analysis of Growth
Factors

The trend growth rates of output, area and yield of
foodgrain, rice and wheat have been estimated for Punjab
and India. Thetrend growth rates summarize theincreases
or decreasesthat occur inthe values of the given variables.
It can be estimated from the growth curve fitted to time
series data. This estimation gives only short run growth
rate that has been estimated for output, areaand yield for
the major crop groups. The sum of the trend growth rates,
growth of area and the growth of yield may not exactly
equal to the growth rate of output or 100 as the case may
be due to the presence of regression error or the residual
component.

3.1 Growth of output in physical terms

Growth of agricultural output can emanate from anincrease
intheareaunder cultivation or through anincreaseinyield
per unit of cultivated area or both. Output can be raised
only to a limited extent by increasing the area under
cultivation when the cultivated areais already used to its
optimum level. In such situations, land augmenting and
yield enhancing technology need to be introduced. This
would mean increased use of inputs such as HY'V seeds,
water, power, fertilizers, pesticides, insecticides and the
adoption of the improved cultural practices.
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4.  Growth of Output, Area and Yield of Foodgrain
4.1 Period | (1971-80)

The growth curvesfit well to data of output, areaand yield
of foodgrain in Punjab and India. The proportion of
variation explained by the growth curves ranges from 81
percent for yield to 89 percent for output for Punjab and it
is 30 percent for areato 39 percent for output for India.

The growth of output of foodgrain in Punjab has
recorded an annual compound rate of growth of 2.43
percent during this period. The area and yield have
increased at rates of 1.05 and 1.39 percent, respectively,
during the same period (see appendix table 1). Thesetrend
growth rates of output, area and yield of foodgrain in
Punjab are much higher than the trend growth rates of
foodgrain of output, area and yield of India. The growth
of output of foodgrain in India has recorded an annual
compound rate of growth of 0.89 percent during this
period. The areaand yield have increased at rates of 0.20
and 0.69 percent, respectively during the same period.
These two factors, that is, area and yield have accounted
for 22.40. Whereas, in case of Punjab the area and yield
have accounted for 43 and 57 percent to the growth of
output of foodgrain during this period.

These growth rates of areaand yield have been used
to estimatetheimplicit output el asticities of areaand yield.
The values of these elasticities are 2.33 and 1.75,
respectively, for area and yield for Punjab. In India, the
values of the elasticities are 4.46 and 1.29 for area and
yield, respectively. Thus, the area elasticity of output is
3.5timeshigher than theyield elasticity, implying that the
growth of output is 3.5 timesmore responsiveto the growth
of areathan to that of yield in India.

4.2 Period I (1981-90)

The growth curvesfit well to the data of output, areaand
yield of foodgrain in Punjab and India. The proportion of
variation explained by the growth curves ranges from 82
percent for yield to 89 percent for output in Punjab and
67 percent for output to 83 percent yield in India.

Although the growth of output of foodgrain in
Punjab increased at a rate of growth of 1.92 percent, in
this period, thereis a decline as compared to the previous
period. The area and yield aso increased at rates of 0.68
and 1.24 percent during the same period. Thesetwo factors
of growth that is area under foodgrain crops and yield
accounted for 35.39 and 64.61 percent to the growth of
output, respectively, to the growth of output of foodgrain
in Punjab. In case of India, despite negative growth of
area under foodgrain crops, the growth of output has
recorded an annual compound rate of growth of 1.17
percent during the same period. The yield has increased
at a rate of 1.27 percent and has contributed more than
100 percent to the growth of output of foodgrain in India.
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4.3 Period 111 (1991-2000)

Thisperiodisknown astheeraof structural transformation
of the Indian economy—expecting better growth of
agricultural sector as a whole—as a result of new farm
technology intheformof HY'V seeds, irrigation facilities,
availability of institutional credit to the farmers. During
this decade, the growth of output of foodgrain in Punjab
recoded an annual compound rate of growth of 0.953
percent. Theareaand yield also increased at rates of 0.314
and 0.639 percent, respectively, during the same period
and contributed 33 and 67 percent to the growth of output
of foodgrain in Punjab. At all Indialevel, the area under
foodgrain cropsfurther declined. Despite negative growth
of area, the growth of output of foodgrain increased at a
rate of growth of 0.898 percent during the same period.
The yield increased at a higher rate of growth of 0.929
percent during the same period. Hence, yield hasemerged
as a dominant factor of growth of output of foodgrain in
India

4.4 Period IV (2001-2010)

The growth curvesfit well to the data of output, areaand
yield of foodgrain in Punjab and India. The proportion of
variation explained by the growth curves ranges from 43
percent for yield to 63percent for areain Punjab and 12
percent for area to 56 percent for yield in India

In 2001, National Policy on Agriculture was
formulated by the Ministry of Agriculture to realize the
vast untapped growth potential of Indian agriculture.
Ministry of agriculture also implemented various schemes
to raise productivity simultaneously.

However, during this period, the output of foodgrain
in Punjab has recorded an annual rate of growth of 0.51
percent during the period from 2001 to 2010. The area
and yield increased at rates of growth of 0.20 percent and
0.30 percent respectively, during the same period. Thetwo
factors, that is, area and yield accounted for about 40
percent and 60 percent, respectively, to the growth of
output of foodgrain in Punjab. In case of India, the output
of foodgrain has increased at a rate of growth of 0.82
percent. The area and yield also increased at a rate of
growth of 0.12 percent and 0.69 percent, respectively,
during the same period. The areaand yield have accounted
for 15 percent and 85 percent, respectively, to the growth
of output of foodgrain in India

45 Period V (2001-2015)

After increasing number of observationsin the seriestill
2015, the growth of output of foodgrain in Punjab
increased marginally at arate of growth of 0.52 percent.
The area and yield also improved marginally during the
same period. In case of India, the output of foodgrain
increased significantly at arate of growth of 1.08 percent,
implying the positive impact of various schemes of
agricultural growth. Thetwo factors, that is, areaand yield
asoincreased at arate of growth of 0.14 percent and 0.94
percent, respectively, during the same period. These two
factors accounted for 12.64 percent and 87.37 percent for
area and yield, respectively, to the growth of output of
foodgrainin India. Figure 2 presentsthe pattern of growth
of output of foodgrain in Punjab and India.

FIGURE 2. PatTeERN OF GROWTH RATES OF OUTPUT OF
Foobpcrain IN PuniaB AND INDIA siNcE 1971-2015
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5. Growth of Output, Area and Yield of Rice
5.1 Period | (1971-80)

The growth curvesfit well to the data of output, areaand
yield of rice in Punjab and India. The proportion of
variation explained by the growth curves ranges from 82
percent for yield to 96 percent for output in Punjab and it
is 13 percent for yield to 68 percent for areain India.

The growth of output of rice in Punjab recorded an
annual compound rate of growth of 7.40 percent during
thisperiod. Theareaand yield increased at rates of growth
of 5.19 percent and 2.24 percent, respectively (see
appendix table 2). The growth rate of output of rice in
Punjab was 9 times higher than the growth rate of output
of rice in India. The growth of output of rice in India
recorded an annual compound rate of growth of 0.82
percent during this period. The area and yield increased
at rates of growth of 0.38 percent and 0.44 percent,
respectively, during the same period. These two factors,
that is, area and yield accounted for 46.33 percent and
53.79 percent, respectively, to the growth of output of rice
in India, whereas in case of Punjab, the area and yield
accounted for 70 percent and 30 percent to the growth of
output of rice during the same period. Growth of area has
thus dominated the growth of output of rice in Punjab.

The values of the elasticities are 1.43 and 3.30
respectively, for area and yield for Punjab. In India, the
values of the elasticities are 2.16 and 1.86 for area and
yield, respectively. Thus, in this period, the growth of
output of rice was more responsive to the growth of area
than to that of yield in India.

5.2 Period Il (1981-90)

During this period, the growth of output of ricein Punjab
increased at arate of growth of 2.83 percent, which has
declined by about 5 percent as compared to the previous
decade. The areaand yield also increased at rates of 2.25
percent and 0.57 percent, respectively, during the same
period. These two factors of growth, that is, area under
rice and yield accounted for 79.51 percent and 20.14
percent to the growth of output of rice respectively, in
Punjab. In case of India, the growth of output recorded an
annual compound rate of growth of 1.54 percent during
the same period. The yield increased at a rate of 1.36
percent and area grown at a rate of 0.18 percent to the
growth of output of rice. The yield contributed about 88
percent to the growth of rice in India whereas area
contributed around 80 percent to the growth of rice in
Punjab.
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5.3 Period Il (1991-2000)

During the reform period, the growth of output of ricein
Punjab recoded an annual compound rate of growth of
1.07 percent which further declined. The area under rice
increased at the same rate while growth of yield was
negative.

At all India level, the growth of output of rice
increased at arate of 0.87 percent, which was much lower
than the previous period. The growth of area and yield
increased at a rate of 0.29percent and 0.58 percent
respectively. These two factors contributed about 33.33
percent and 66.67 percent, respectively, to the growth of
output of ricein India.

54 Period IV (2001-2010)

The growth curvesfit well to the data of output, areaand
yield of rice in Punjab. The proportion of variation
explained by the growth curves ranges from 62 percent
for areato 86 for output of rice in Punjab.

However, during this period, the output of rice in
Punjab recorded an annual rate of growth of 1.14 percent.
The area and yield increased at rates of 0.38 percent and
0.76 percent, respectively, during the same period. The
twofactors, that is, areaand yield have accounted for about
33.6 percent and 66.67 percent to the growth of output of
rice in Punjab.

In case of India, the output of rice increased at a
rate of growth of 0.68 percent. The yield of rice crop
increased at a rate of growth of 0.69 percent, while area
under rice has grown negatively.

5.5 Period V (2001-2015)

Despite the increase of number of observations in the
series, the growth of output of rice in Punjab increased
only marginally at a rate of 0.75 percent. The area and
yield also increased marginally during the same period.
In case of India, the output of rice increased significantly
at arate of growth of 0.85 percent, implying theimpact of
various schemes implemented by the government for
agricultural growth. Thetwo factors, that is, areaand yield,
accounted for 57.33 percent and 41.87 percent for area
and yield respectively, to the growth of output of rice in
Punjab. Area had been more responsive to the growth of
output of rice in Punjab, whereas yield had been more
responsive to the growth of output of ricein India. Figure
3 presentsthe pattern of growth of output of ricein Punjab
and India.
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FIGURE 3. PaTTERN OF GROWTH RATES OF OuTPUT OF RICE IN PUNJAB AND INDIA siNCE 1971-2015
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6.  Growth of Output, Area and Yield of Wheat
6.1 Period | (1971-80)

The growth curvesfit well to data of output, areaand yield
of wheat in Punjab and India. The proportion of variation
explained by the growth curves ranges from 73 percent
each for areaand yield to 81 percent for output for Punjab,
whereas the same ranges from 47 percent for yield to 76
percent for areafor India.

Wheat is the main crop produce in Punjab. The
growth of output of wheat in Punjab recorded an annual
compound rate of growth of 2.02 percent during this
period. The areaand yield both increased at the same rate
of 1.01 percent each during the same period ( see appendix
table 3). Hence, both these factors that are area and yield
contributed 50 percent each to the growth rate of output
of wheat in Punjab. The growth of output of wheat in India
increased at slightly higher rate of growth of 1.83 percent
during this period. The area and yield have increased at
ratesof 1.03 percent and 0.81 percent, respectively, during
the same period. These two factors, that is, areaand yield
have accounted for 56.28 percent and 44.26 percent,
respectively, to the growth of output of wheat in India.

The values of these elasticities are 1.78 and 2.26,
respectively, for areaand yieldin India, whereasthevalues
of the elasticities are around 2.00 each for area and yield
in Punjab.

6.2 Period Il (1981-90)

During this pre—reform period, the growth of output of
wheat in Punjab increased at a rate of growth of 1.83
percent. The growth rate declined by 0.19 percent as
compared to the previous period. The area and yield also
increased at rates of 1.11 percent and 0.76 percent,
respectively, during the same period. These two factors of
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growth, that is, areaunder wheat cropsand yield accounted
for 60.69 percent and 41.53 percent to the growth of output
of wheat, respectively, in Punjab. In case of India, the
growth of output increased at 1.53 percent during the same
period, where area and yield accounted for 12.88 percent
and 86.93 percent, respectively, to the growth of output in
India

6.3 Period Il (1991-2000)

During thisdecade, the growth of output of wheat in Punjab
recorded an annual compound rate of growth of 0.97
percent. The areaand yield also increased at rates of 0.08
percent and 0.89 percent, respectively, during the same
period and contributed 8.27 percent and 91.75 percent,
respectively, to the growth of output of wheat.

At al India level, the growth of output of wheat
increased at a rate of 1.52 percent. The area and yield
increased by 0.74 percent and 0.78 percent, respectively,
and these two factors contributed 48.68 percent and 51.58
percent to the growth of output of wheat during the same
period.

6.4 Period 1V (2001-2010)

During this period, the output of whesat in Punjab
recorded an annual rate of growth of 0.19 percent, which
is lowest as compared to the growth rates of earlier
decades. The area and yield increased at rates of 0.18
percent and 0.011 percent during the same period. The
twofactors, that is, areaand yield have accounted for about
93.75 percent and 5.73 percent to the growth of output of
wheat in Punjab.

In case of India, the output of wheat increased at a
rate of growth of 0.82 percent. The area and yield have
alsoincreased at arate of growth of 0.52 and 0.30 percent,
respectively, during the same period. The area and yield
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have accounted for 63.41percent and 36.55 percent,
respectively, to the growth of output of wheat.

6.5 Period IV (2001-2015)

During this period, there was a slight improvement of
growth of output of wheat in Punjab as compared to the
previous periods. The growth of output of wheat increased
at arate of growth of 0.49 percent. The area and yield
also improved marginally during the same period. In case
of India, the output of wheat increased significantly at a

rate of growth of 1.22 percent, implying the impact of
various schemes of agricultural growth. The two factors,
that is, areaand yield also increased at arate of growth of
0.63 percent and 0.59 percent during the same period.
These two factors accounted for 51.64 percent and 48.36
percent for area and yield respectively, to the growth of
output of wheat in India. In Punjab, yield wasthe dominant
factor of growth of output of wheat. Figure 4 presents the
pattern of growth of output of wheat in Punjab and India.

FIGURE 4. PatteErRN oF GROWTH RATES OF OUTPUT OF
WHEAT IN PunJaB AND INDIA sINcE 1971-2015
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7. Conclusion and Policy Implication

The study was based on the assumption that the growth of
output of foodgrain, rice and wheat would be increasing
over the time due to the impact of new production
technology, development of new varieties of crops,
irrigation facilities etc, which directly contributes to the
growth of output. The periodisation of time series data
relates to the different phases and stages of growth of
Indian economy, in general and agriculture sector in
particular. However, the study finds that the growth of
output of these three crops was much higher between the
periods of post green revolution and pre-reform periods,
that is, 1971-80 to 1981-90—nboth in Punjab and India.
The growth rates of output of foodgrain, rice and wheat
were much higher during the periods 1971-80 and 1981-
90 in Punjab and declined sharply from 1991-2000 to
2001-10. In case of India, the growth rates of output of
foodgrain and rice were consistent in all the periods,
whereas the growth of output of wheat started declining
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from 1991-2000 to 2001-2010 and improved again in
subsequent years. Despite various government
interventions on agricultural development—in Punjab—
declining growth of production of foodgrain in the last
decade is a matter of concern that needs to be addressed
serioudly in the context of food security.
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Appendix

TABLE 1 Trenp GrowTH RATE oF OuTPuT, AREA AND YIELD OF FOODGRAIN OF PUNJAB AND ALL INDIA AND RELATIVE
SHARES OF AREA AND Y IELD AND ELASTICITY OF AREA AND YIELD WITH RESPECT TO OUTPUT

Foodgrain 1971-80 Elasticity of Shares of
A&Y R(A)&R(Y)
a b R2
Punjab (0] 3.816 0.0240 0.89
A 3.571 0.0105 0.89 2.29 43.75
Y 3.245 0.0138 0.81 1.74 57.50
All India O 4.996 0.0089 0.39
A 5.085 0.0020 0.3 4.47 22.36
Y 2911 0.0069 0.37 1.29 77.53
Foodgrain 1981-90
Punjab (@] 4.086 0.0192 0.89
A 3.685 0.0068 0.84 2.82 35.42
Y 3.401 0.0124 0.82 1.55 64.58
All India O 5.099 0.0117 0.67
A 5.108 -0.00099 0.083 -11.82 -8.46
Y 2.99 0.0127 0.83 0.92 108.55
Foodgrain 1991-2000
Punjab (@] 4.275 0.0095 0.67
A 3.752 0.0031 0.47 3.06 32.63
Y 3.522 0.0064 0.663 1.48 67.37
All India O 5.225 0.00898 0.81
A 5.0938 -0.00031 0.021 -28.97 -3.45
Y 3.131 0.0093 0.88 0.97 103.56
Foodgrain 2001-10
Punjab (0] 4.37 0.0051 0.59
A 3.788 0.00204 0.63 2.50 40.00
Y 3.59 0.00303 0.43 1.68 59.41
All India O 5.277 0.0082 0.446
A 5.077 0.0012 0.12 6.83 14.63
Y 3.199 0.0069 0.56 1.19 84.15
Foodgrain 2001-15
Punjab (0] 4.379 0.0052 0.71
A 3.7888 0.00206 0.84 2.52 39.62
Y 3.591 0.0032 0.53 1.63 61.54
All India O 5.266 0.0108 0.77
A 5.0772 0.00136 0.25 7.94 12.59
Y 3.188 0.0094 0.82 1.15 87.04

34 Agricultural Stuation in India



TABLE 2 Trenp GrRowTH RATE oF OuTpuT, AREA AND YIELD OF RICE OF PUNJAB AND ALL INDIA AND RELATIVE
SHARES OF AREA AND YIELD AND ELASTICITY OF AREA AND YIELD WITH RESPECT TO OUTPUT

Rice 1971-80 Elasticity of Shares of
A&Y R(A)&R(Y)
a b R2
Punjab (@] 2.76 0.0740 0.966
A 251 0.0519 0.944 1.43 70.14
Y 3.2473 0.0224 0.82 3.30 30.27
All India O 4.603 0.0082 0.26
A 4.566 0.0038 0.68 2.16 46.33
Y 3.0374 0.0044 0.13 1.86 53.79
Rice 1981-90
Punjab (@] 3.527 0.0283 0.79
A 3.069 0.0225 0.905 1.26 79.51
Y 3.457 0.0057 0.26 4.96 20.14
All India O 4.688 0.0154 0.655
A 4.599 0.0018 0.162 8.56 11.69
Y 3.089 0.0136 0.76 1.13 88.31
Rice 1991-00
Punjab (0] 3.81 0.01072 0.68
A 3.288 0.01076 0.808 1.00 100.37
Y 3.521 0.0000 0.0002 -335.00 -0.30
All India O 4.854 0.0087 0.81
A 4.62 0.0029 0.722 3.00 33.33
Y 3.235 0.0058 0.73 1.50 66.67
Rice 2001-10
Punjab O 3.935 0.0114 0.865
A 3.398 0.00383 0.619 2.98 33.60
Y 3.521 0.0076 0.854 1.50 66.67
All India O 4.911 0.0068 0.265
A 4.637 -0.0000902 0.0004 -75.39 -1.33
Y 3.27 0.0069 0.46 0.99 101.47
Rice 2001-15
Punjab (@] 3.953 0.0075 0.79
A 3.396 0.0043 0.86 1.74 57.33
Y 3.556 0.00314 0.434 2.39 41.87
All India O 4.904 0.0085 0.586
A 4.637 0.000009 0.0003 944.44 0.11
Y 3.266 0.0085 0.755 1.00 100.00
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TABLE 3 TrRend GrowTH RATE oF OuTruT, AREA AND YIELD OF WHEAT OF PUNJAB AND ALL INDIA AND RELATIVE SHARES OF
AREA AND Y IELD AND ELASTICITY OF AREA AND YIELD WITH RESPECT TO OUTPUT

Wheat 1971-80 Elasticity of Shares of
A&Y R(A)&R(Y)
a b R2
Punjab (0] 3.67 0.0202 0.81
A 3.338 0.0101 0.73 2.00 50.00
Y 3.329 0.010077 0.73 2.00 49.89
All India O 4.338 0.0183 0.68
A 4.245 0.0103 0.76 1.78 56.28
Y 3.093 0.0081 0.47 2.26 44.26
Wheat 1981-90
Punjab (0] 3.89 0.0183 0.84
A 3.412 0.011107 0.31 1.65 60.69
Y 3.48 0.0076 0.14 241 41.53
All India O 4.564 0.0153 0.79
A 4.356 0.00197 0.18 7.77 12.88
Y 3.21 0.0133 0.88 1.15 86.93
Wheat 1991-00
Punjab (0] 4.069 0.0097 0.63
A 3.512 0.000802 0.13 12.09 8.27
Y 3.56 0.0089 0.66 1.09 91.75
All India O 4.72 0.0152 0.92
A 4.366 0.0074 0.86 2.05 48.68
Y 3.3532 0.00784 0.76 1.94 51.58
Wheat 2001-10
Punjab O 4.167 0.00192 0.1
A 3.53 0.0018 0.81 1.07 93.75
Y 3.64 0.00011 0.0004 17.45 5.73
All India O 4.82 0.0082 0.63
A 4.40093 0.0052 0.786 1.58 63.41
Y 3.4189 0.002997 0.32 2.74 36.55
Wheat 2001-15
Punjab (@] 4.153 0.0049 0.57
A 3.53 0.0011 0.72 4.45 22.45
Y 3.621 0.0037 0.42 1.32 75.51
All India O 4.802 0.0122 0.853
A 4.396 0.0063 0.91 1.94 51.64
Y 3.406 0.0059 0.71 2.07 48.36
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Agro-Economic Research
Sustainability of Self-help and Joint-liability Group Institutions under Micro-finance*

SamvAR K. DATTA

Background of the Study

India, being alarge devel oping country with huge pockets
of poverty, became an important abode of micro-finance.
In spite of having afairly large network of micro-finance
in the country and elsewhere, which has been there for
quite some time, statistically rigorous results are clearly
confirming or rejecting the positive impacts of micro-
finance on the poorer sections of the community, and
especially themain target group of womenfolk. Naturally,
the question of sustainability of micro-financeinstitutions
(MFIs) repeatedly crops up among academicians,
practitioners and policy makers around the issues of
sustainability and its definition in operational terms. The
present study is an attempt to fill in that gap.

Objectives
The precise objectives of the study are:

1.  Toprovideareview of theliterature on micro-
financeimpact and the methodol ogies applied
therein;

2. To anadyse available secondary source data
and to undertake selected case studies based
on interaction with national and state level
policy making bodiesto bring out the stylized
facts, features and trends in this sector;

3. To bring out factors contributing to or
inhibiting sustainability of individual
households, groups and even promotional
agencies (if relevant data is available) based
on primary data; and

4. To provide a road map to achieve
sustainability in the true sense of the term.

Major Points arising from Review of Literature

Review of the literature on impact of microfinance seems
to suggest that the impacts are highly context-specific as
it varies widely from study to study. Nevertheless, this
literature has done great job by summing up the problems
identified in the existing approaches about data and
methodology used.

Although there is a general belief in the internal
validity and credibility of randomized control trial (RCT)
based findings, such studiesdon’t seemto providecredible

evidence in atimely and useful manner’ from policy
point of view. The pipeline design, on the other hand,
generally suffers from non-random allocation and failure
to have comparable control groups and drop-outs.

The third approach of using panel or cross section
data before/after and with/without seems to has perused
in many cases non-random allocations with the resulting
risk of confounding selection and the program placement
bias. Although elaborate analytical methods are used to
compensate for the above-stated weaknesses in the
research methodology, certain fundamental defects seem
to have remained.

In view of the above-stated critique of the
methodology used, it seemsthereisnot even asingle study
which can strictly passthetests of MFIl impact eval uation.
However, given the real world urgency, this study has
gathered the courage, in spite of historical dataconstraints,
to undertake a cautious and careful study to provide
probably some biased and second-best results on impact
assessment with some indication about the direction and
sources of biasto provide some operational cluesto assess
and improve sustainability of micro-finance for the years
to come.

Findings from Secondary Data Analysis

NABARD’sannual micro-finance status reportsbeing the
only source of presumably authentic and relatively
exhaustive data on the state of micro-finance in this
country, an attempt is made to provide an independent
analysisof thisdata sourcefor 8 consecutive years (2006-
07 to 2014-15), while having a critical look at the data
and theexisting analysisby NABARD. Themajor findings
are asfollows:

While the total number of SGSY/NRLM,
NABARD-promoted, and exclusively women SHGs are
increasing at a fairly sharp rate, those with loans
outstanding is increasing at a slower rate. NABARD’s
status reports do not draw attention to this aspect of the
problem, nor do they provide any explanation for it.

The fact that average fresh loan amounts are above
and growing faster than the average outstanding amounts
implies that there is net pumping in of money into the
economy of the SHGs, presumably generating multiplier
effects, but the fact that the loan outstanding grows faster

*A. E.R.C. Center for Management in Agriculture, Indian Institute of Management, Ahmedabad
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than fresh lending raises concern over timely repayment
of past loans.

The number of SHGs having savings with
commercial banks, but which did not get any loan during
the year, nor did have any loan outstanding during the
same year (and thus getting out of the loan cycle due to
either demand failure or supply failure or both) is
increasing at a very steady rate for commercial banks,
especially since 2009-10. This figure is increasing also
for RRBsand cooperative banks, though the rate of growth
is milder — maybe due to better proximity and closeness
of RRBsand cooperative banksvis-a-vistheir clients. SHG
savings with bank as percentage of loan outstanding
separately for all SHGsand those under commercial banks,
RRBs and cooperative banks display decline since 2010-
11.

Fresh loans to SHGs as percentage of loan
outstanding for al SHGs and those under commercial
banks, RRBsand cooperative banks seem to bedisplaying
steady decline since 2008-09.

The incidence of non-performing assets (NPAS) as
percentage of loan outstanding for SHGs is much higher
for cooperatives as compared to the other two categories
of lending agencies.

NABARD’s Micro-finance Status Report of 2010-
11 shows that “the rural household coverage is less than
50 per cent in 19 states, while the coverage shows more
than the number of rural householdsin 7 states (apparently
on account of multiple membership)” (ibid p.vii).
Unfortunately, the next year’s status report does not report
on this aspect of the SHG-Bank Linkage Programme.
Naturally, this matter raises eyebrows not only about the
quality of datareporting, but al so about theimplementation
of the programme.

Banks aso provide financial resources to micro-
finance borrowersthrough other institutions. Here, average
loan amount disbursed per MFI hasincreased steadily from
al banks and especialy from commercial banks, though
these figures have started falling since 2010-11 — maybe
because of the AP crisisin October 2010. The figures for
RRBsand cooperative banks have remained insignificant.
In this context, two cautions must be uttered regarding
the quality of data reporting, its scrutiny and tabulation.
First, ascredit is provided in different dates during ayear,
aloanee may appear not only under loans disbursed during
the year, but also as an entity whose loan is outstanding,
though not overdue, by the end of the same year (thus
having an overlap between the number of MFIs that are
disbursed loans and those that have loans outstanding).
Asaresult, it is not clear whether some MFIs are getting
out of the loan cycles, as the study has brought out in the
context of SHGs. Second, the figures reported are highly
unstable. It appears neither the funding agencies nor
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NABARD have any control over reporting of data, not to
speak of ensuring the quality of data.

The Sample Design

Sampled primary data from the state of West Bengal is
mainly used to probe directly the issues pertaining to
sustainability of SHGs and JLGs. Within this state, it was
decided to concentrate on the southern part of Bengal and
pick up three clusters—one from arelatively affluent area
(in district of Nadia), and two from relatively backward
areas (in districts of Bankura and North/South 24
Parganas), where both SHGs and JLGs (Bandhan
promoted) were functioning.

Once these three clusters are purposefully selected
after visits to severa potential pockets, the study team
prepared a comprehensive list of SHGs and JLGs (under
Bandhan) functioning in these areas. From each
comprehensive list, the study drew atwo-stage stratified
random sample of 72 SHGs and JLGs and 144 member
households consisting of (i) old groups and borrower
househol ds which enjoyed the benefits of micro-credit for
at least 2 years; (i) new groupsand client householdswho
had recently joined (within 2 years from date of joining);
and (iii) those who are parts of reconstituted categories of
groups - reconstituted after they became defunct or non-
functional for some time. The study aims at judging the
impact of micro-credit on the first category of groupsand
households as compared to the same for the other two
control categories, which either hardly got any treatment
effect or got only truncated treatment effect.

Findings from Analysis of Primary Data from West
Bengal

The study has attempted to provide best possible answers
on the question of sustainability of SHGs and JLGs by
drawing arandom sample of 72 groups and 144 borrower
householdsfrom three selected clusters of the state of West
Bengal using a Pipeline Approach, which involves
statistical approximation based on fairly reasonable
assumptions about the behaviour of the population. Only
statistical tables supported by selective Student’s t and
paired t tests, rather than more rigorous regression
equations are prepared to find out whether and to what
extent the historical performance of SHGS/JLGsand their
clients conform to the notion of sustainability, and what
else needs to be done to reach that goal. Two types of t-
tests are performed: first, Student’s t-test to see whether
or not inter-temporal changes(i.e., beforeand after joining
in group) in relevant output/outcome variables are
significantly different from (mostly, greater than) zero;
second, paired t-teststo see whether or not spatial changes
within the three above-stated demarcating variables are
significantly different or not. However, it must be
emphatically mentioned that t-tests are neither necessary,
nor sufficient conditions to ensure significant effect of an
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independent variable on a dependent one not merely
because there is almost always a set of other independent
variables which instead of remaining constant do exert
positive or negativeinfluence over the dependent variable,
but a so because the choi ce of dependent and independent
variables must passthrough rigorous stetistical testsrather
than being based on mere presumptions. The methodology
followed for primary dataanalysismadeaclear distinction
across pre-determined/exogenous, input/output and
outcome variables in evaluation of any intervention
measure to avoid confusion between causes (i.e., pre-
determined initial conditions or intervention measures),
immediate effects (may be looked upon as direct output
from intervention) and final goals (called outcomes).

Findings from group level analysis
In this context the major findings are as follows:

In terms of important initial characteristics, it is
found that NBFC-promoted JL Gs seem to have attracted
relatively more of higher caste Hindu members and less
of exclusively labour househol dsthan SHGs, though there
is no significant difference in initial conditions between
newer and older groups, on the one hand, and between
reconstituted and non-reconstituted groups.

In terms of provision of a disciplined system of
inputs, JLGs being for-profit institutions, seem to have
done in general significantly better than non-profit and
government process-dependent SHGs. This is also
generally true of older groups as compared to the younger
ones and non-reconstituted vis-a-visreconstituted groups.

Of different output measures of SHG/JLG lending
processidentified, average percentage |oanee membersis
significantly higher for JLGs than SHGs —apparently due
to strong profit motivation of NBFCs coupled with their
fairly autonomous operations free of government and/or
bank bureaucracy. The older groups also seem to have
performed significantly better, as expected, in terms of
effectiveness of training in general as compared to newer
groups. However, no significant output difference is
observed between old reconstituted and old non-
reconstituted groups.

Regarding demographic and educational outcomes,
theinstruments of SHG/JL G while successful in reducing
illiteracy and casualization of labour, are not strong enough
to force reduction in percentage of BPL members. Only
decline in percentage of exclusively labour members is
found to be significantly higher for older compared to
newer groups. Moreover, reductions in illiteracy and in
casualization of labour are significantly larger than zero,
as per Student’s t-test, only for older groups. That
significant benefitsflow mostly to older rather than newer
groups is a pointer towards the existence of a gestation
lag for flow of benefitsto stabilize and make any noticeable
impact on the program beneficiaries. These improvement
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outcomes are not however significantly different between
reconstituted and non-reconstituted groups.

Findings from beneficiary household level analysis

Asin case of group level data, analysisof household level
data involves categorization of created variables into
exogenous (mostly initial conditions), input/output and
outcome (from SHG/JLG lending process) variables to
see whether and to what extent the last two categories of
variables vary across three main beneficiary characters —
namely, whether belonging to SHGs or JLGs, or older vs.
newer groups, or to reconstituted or non-reconstituted
groups. The major findingsin this context are:

With respect to the household level initial conditions
considered in this study, the initial conditions are not
exactly similar across the three demarcating variables—a
matter which can’'t be ignored in a more rigorous
multivariate regression analysis.

Most of the identified input/output variables of the
lending process are found to be significantly higher for
JLG membersthan for SHG members— probably reflecting
relatively greater urge and lesser constraints in operation
on the part of the organisers of JLGs than that of SHGs
towards meeting the demand of borrowers. It is also true
for several indices in older as compared to newer, and
non-reconstituted than non-reconstituted group members.

While considering outcome variables dealing with
changesin demographic and educational status of member
households, we find intertemporal changes in maximum
education index of males and females as significantly
larger than zero (as per Student’s t-test) for both groups,
though it is significantly larger for SHGs than for JLGs.
This dlight difference in result is probably attributable to
a relatively greater developmental focus of SHGs as
compared to JLGs. In terms of outcome in demography
and education, it appears older and newer group members
seem alike, as none of the constructed indices are found
to be significantly different as per paired t-test. In this
context, significant differences are noted only in changes
in household extension status — improvement in
reconstituted cases, while decline in non-reconstituted
cases, and in household earning status - declined for
reconstituted cases, but improved for non-reconstituted
cases.

Regarding family expenditure position at the end of
the treatment period, while most parameters are
significantly larger for SHG membersthan JLG members,
absolute valueaswell as share of |oan repayment inincome
consistently and significantly larger for LG membersthan
SHG members — quite consistent with relatively stronger
developmental orientation of SHGs and much higher
interest burden of JLG borrowing. Between older and
newer group members, however, no significant difference
is noticed in terms of current family expenditure status.
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Between old reconstituted and non-reconstituted group
members, only average food expenditure and percentage
share of consumption expenditure are found to be
significantly larger for reconstituted cases - probably
indicating greater stabilization in non-reconstituted
categories. The opposite is true for loan repayment
expenditure and its percentage share, which raisesamatter
of concern.

Regarding food security, diet and clothing status of
SHG and JL G households, it isobserved that intertemporal
changesare significantly greater than zero for both groups,
while the extent of diversification in clothing is only
significantly more in JLGs than SHGs. The fact that the
current food security issignificantly better for newer group
than for older group members is either reflecting a
selectivity bias in newer group members (meaning more
affluent members entering new groups) or that the newer
group members arefeeling lesser pinch of loan repayment
burden as compared to their older counterparts. In this
context, no significant difference is noticed between old
reconstituted vs. non-reconstituted group members.

Among indices constructed to indicateimprovement
in different types of asset holding — intertemporal change
are found to be significantly above zero in all assets for
both SHGAND JL G groups of households. However, SHG
households seem to have concentrated more on acquiring
agricultural and livestock assets, while JLG households
seem to have concentrated more on improving their
holding of non-farm and machine assets. Compared
between older and newer group households, older members
seem to have done significantly better in respect of
temporal improvement in the diversification of household
assets, and also in tempora improvement of non-farm
asset. However, significantly better results are achieved
with respect to improvement in productive assets by non-
reconstituted group, as expected, and in diversification of
household assets by reconstituted groups.

While dealing with improvement in SHG/JLG
households' holding of intangible assets or social capital,
itisfound that intertemporal improvement issignificantly
larger than zero under both groups. Not only that; these
two assets seem to have grown relatively more in SHG
households than in JLG households, given relatively
greater developmental focus of the former. For older and
newer group members, again, there is positive and
significant temporal improvement, but there is no other
significant difference between them. Both constituted and
non-reconstituted groups seem to have achieved positive
and significant temporal improvement, though it is
significantly larger for reconstituted group memberswhen
maybe due to greater urge on the part of such group
members to quickly acquaint and establish themselvesin
the society.

The results display significantly greater than zero
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improvement in savings and insurance coverage between
joining in groups and now, for both SHG and JLG
households. However, these improvements are not
significantly different between these two groups. In older
and newer group members, thereis positive and significant
temporal improvement in savings and insurance statusfor
both, but there is no significant difference between the
two. Similar significantly intertemporal positive
improvements in saving and insurance holding is seen in
both reconstituted and non-reconstituted categories of
households. However, diversification in savings portfolio
issignificantly morein reconstituted category — probably
reflecting greater urge in them to look for better
aternatives to fill in the loss due to reconstitution.

Between joining and now, there appears to be
significantly positive improvement in overall income for
SHGs/JLGs, newer/older groups, and reconstituted/non-
reconstituted groups, it is significantly more for JLG vis-
avis SHG households and older vis-a-vis newer group
households. But it is not significantly different across
between constituted vis-a-vis non-reconstituted group
households.

Wefind significantly positive intertemporal change
in share of formal credit for SHG households, but not for
JLG ones; shares of semi-formal credit achieving
significantly positiveintertemporal changefor both SHG/
JLG households; and informal credit share registering
significantly positive improvement only for JLG
househol ds, as expected. Even though formal credit seems
to have made some inroads into SHG households, they
are still dependent on informal sources for alarge chunk
of their credit needs. Incidence of joint use of credit (i.e.,
for production al ongside consumption) seemssignificantly
more for JLG than SHG households. Between older vs.
newer group members on accessto credit, wefind positive
and significant temporal improvement in percentage share
of formal and semi-formal credit for older members, but
no significant change anywhere else. While assessing the
impact of group reconstitution on accessto credit, wefind
positive significant improvement in percentage shares of
formal and semi-formal credit in both reconstituted and
non-reconstituted groups. Temporal improvement in
formal credit share and diversification in formal credit
sourcesare also significantly morefor reconstituted groups
— maybe because of greater renewed efforts towards
reconstituted group members.

JLG households are significantly above their SHG
counterparts in terms of average sale per month, average
annual profit, diversification in profit use, and in terms of
diversified waysof improvement in enterprise, while SHG
enterprises seem to face significantly more problemsthan
JLG ones. Qualitative differences in clients, on the one
hand, and in service towards them by the promoting
organizations, on the other, seem to have generated this
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difference. However, JLG enterprises face significantly
more risks in terms of CV of monthly sales and CV of
annual profit as compared to their SHG counterparts.
Obviously, both types of organizations are yet to evolve
effective tools to bring down such large variation in their
salesand profit. However, thereisabsolutely no significant
differencein enterprise status between the ol der and newer
group members, which is abit surprising as it appears to
negate the basic pipeline effect on business enterprise
development. Group reconstitution too has no significant
effect on micro-business performance.

Giventheir stronger social and devel opmental focus,
no wonder SHG households have achieved improvement
in intra-family relation and community participation in
significantly more dimensions than their counterparts in
JLGs. Moreover, older members seem to have done
significantly better in terms of improvement in spousal,
intra-family and neighbourly relations, and also in more
dimensions of intra-family relations. Regarding effect of
group truncation, although both groups seem to have
achieved positive and significant changes over timein all
types of relations and empowerment indices, there is no
significant difference in the achievement of these two
groups.

In striking contrast to SHG households, which
commit disproportionate delaysin completing Bank-client
linkage process, for JL G househol ds promoted by NBSC-
MFIs, the delay in getting thefirst loan isnil (i.e., amost
instant) for new groups, 0.6 month for older groups and
1.5 monthsfor reconstituted groups. These figures are for
the same parameters.

The study finds unfavourable group dynamics and
enterprise-related in striking contrast to thosein the context
of SHGs problems as the two major reasons for drop outs
among SHG clients (with 32 — 33percentage importance),
while external factors, programme policies and personal
reasons seem to have lesser importance (claiming 20%,
18%, and 14% importance, respectively). Among JLG
clients, the most prominent reasons for drop out are:
programme policies (51% weightage), enterprise reason
(39% weightage) and unfavourable group dynamics (34%
weightage), while external factors and personal reasons
have only 25% and 14% weights, respectively. If
difficulties in interpersonal comparison across SHG and
JLG clients are ignored, one can argue that each of the
aforesaid reasons play stronger roleamong JL G rather than
SHG clients. JLG clients are found to be much more
sensitive to programme policies than SHG clients.

While probing the extent of income shocks and
shock-absorption capacity of SHG and JL G members, the
following observations are made:

Income fluctuations seem to have increased with
longer loan cycles, even though averageincomeriseswith
longer credit interventions.
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Regarding incidence of earning shortfall during the
last three years, it seems that the risk distribution has
become flatter (with probabilities of very small and very
large shortfalls being higher, and those of moderate
shortfallslower) for older group members as compared to
newer group membersin case of SHGs. Interestingly, the
risk distribution of income shortfallsin case of JLGs seems
to have shifted to the right, thus signifying that while the
risk of small shortfalls has gone down, that for large
shortfalls has increased. For both SHGs and JLGs,
therefore, there is need for not only insurance, but also
even reinsurance for protecting them against largeincome
shortfall risks.

Living in extended families and networking through
friendg/relatives for possible mutual support are the two
major ex ante steps undertaken by the SHG households
against income shortfalls, the incidence of these two
reasons together being highest (30%) for old group
members, moderate (21%) for reconstituted group
membersand lower (14%) for new group members. Similar
is the situation with JLG members in old groups (46%
incidence) and reconstituted groups (42% incidence);
JLGs members of new groups, however, take only
precautionary steps to avoid health hazards (with
weightage of only 10%).

In terms of posterior steps, new SHG members are
worse of ascompared to those under old and reconstituted
SHGs, asthelatter are not required to cut down their basic
goods consumption, nor to sell off their assets outright.
For old and reconstituted JL G members, the two prominent
posterior steps to handle income shocks are: relying on
past savings and mortgaging of assets, and borrowing from
friends/relatives at zero interest, with their combined
weightage being 30% and 33%, respectively. The
prominent posterior option used by new JLG membersis
relying on past savings. For both JLGs and SHGs, it is
clearly found that older groups have performed better than
newer groups in terms of undertaking some positive ex
ante measures or ex post measures. Moreover, the
incidence of both ex ante and ex post measures is higher
for JLGs than SHGs.

The observed strengths of SHGs and JLGs in the
context of West Bengal are severa. First, both SGSY/
NRLM and NBFC-MFI categories of SHGS/JLGs have
created avast network in the state. Second, they have made
small loans available to small clients for purposes, which
are non-standard and hence non-appreciated and even
looked down upon as petty and unworthy of any cash flow
analysis. Third, anonymous and faceless clients without
marketable collateral and non-standard projectsare getting
theseloansat low monetary and non-monetary transaction
cost for themselves. Fourth, there is better targeting of
beneficiaries under SHG/JL G programmes, as compared
to the flagship schemes in the country. Fifth, pumping in
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credit through SHG/JL G route seemsto be generating the
much required multiplier effect towardsfinancial inclusion.
Sixth, there is significant, though certainly limited,
economic aswell associal benefitsof SHGS/JLGs. Findly,
there is considerable complementarity between SHG and
JLG loans — while SHGs concentrate relatively more on
consumption loans as well as loans for agriculture and
allied activities (as much as 81%), the JLGs seem to be
concentrating more on loans for cottage industries, trade
and business and services (to the tune of 88%) as seenin
this Study.

However, these institutions suffer from certain
serious weaknesses. In case of SHGs, the vast network
created seemsto contain alargeamount of ‘fat’ apparently
because of multiple entries and alarge number of defunct
units. Second, although officials do make tall claims,
nowhere within the sample areas we could come across
any effective higher-tier organization, nor did the
respondents talk of their roles. Third, maintenance of
records demands alot to be done at group and individual
level, except for SHGs promoted by one Youth
Development Centre (YDC) in Sandeskhali-11 Block of
North 24 Parganas, and those promoted by one Rural
Cooperative at Gontra village in the district of Nadia.
Fourth, even though theinstrument of SHG can be adopted
by any group to achieve growth through mutual support,
probably those promoted by Gontra Cooperative and the
extension wing of BCKV in the village of Goragachha
could be better off if they could utilize the benefits of
internal lending aswell as of external lending and support
to strengthen training and awareness creation. Fifth, the
SHG movement in West Bengal is suffering from two
major problems — (i) serious lack of timely initiative on
the part of bank officials to guide and help the SHGs as
reflected in disproportionate delays in achievement of
prescribed land marks like passing of first test, second
test, etc. and opening of cash-credit account for the groups;
and (ii) alleged failure of Resource Persons (RPs) to
conduct business as prescribed to them by the state
government aswell asthe state unit of NRLM to servethe
interest of SHGs more than that of their own cadres.
Presence of large subsidies and grants in SHG schemes,
there is some rent-seeking behaviour on the part of the
clients, their monitors or hand-holders - government
bureaucracy, NGOs, banks or RPs appointed with the
intention of providing professional help. Last but not the
least, in spite of frequent clamour about insufficient and
untimely bank loans, the fact is that there is inadequate
effective demand for productive investment by clients.
Neither the bank officials, nor the PRIs, nor the officias
or RPs, and not even most of the NGOs do have enough
capability and urgeto play leadership roleto plug in these
lacunae in the SHG movement.

Although the JLGs under Bandhan in West Bengal
seem to have much more disciplined in terms of record-
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keeping, performance evaluation and guidance —
apparently because of stricter RBI regulations, stringent
bank/donor monitoring and above all the compulsions of
competition and profit making, they too seem to be
suffering from certain serious limitations. First, they do
not make their records public, even though they seem to
be better maintained and even though MFIs also draw a
large chunk of public sector bank resources earmarked
for priority sector lending. Second, while the JLGs seem
to have subsumed alarge part of borrower transaction cost
by minimisation of borrower’s trip to branch office for
loansand repeat loans, it has happened at the cost of higher
lender transaction cost. Third, availability of large pool
of educated but unemployed youths in West Bengal has
no doubt helped Bandhan to recruit from this pool of its
credit officers at afairly low cost with great advantages
of socio-economic proximity of theseofficialstoitsclients.
But this short term advantage may not be sustainable in
the future unless the expectations and aspirations of this
pool of ground level workers are fulfilled through
increased flow of monetary benefits and training
opportunities to build up their human capital. Fourth,
though economic benefits to clients seem to be stronger
to JLG clients than SHG clients, Bandhan seems to have
achieved it so far only through steady rise in working
capital loans, but asfurther expansion of existing business
enterprises becomesincreasingly difficult, Bandhan must
find ways and means to encourage its credit officers as
well as clients to go in for modern technology, better
organizational skill and more value added production for
premium markets. Last but not the least, cut-throat
competition by NBFC-MFIsto poach each other’sclients
through aggressive and/or multiple lending, unless
controlled through self-regulation rather than merely
through difficult-to-enforce RBI stipulations may ruin the
customers (through increased spending of their income
on loan repayments), as well asthe MFI lenders.

Observations from Selected Case Studies from
Andhra Pradesh and Kerala

A short assessment of SHG/JLG programs in AP and
Kerala raises both hopes and concerns. Hopes arise
because of the meticul ous ways both the states have gone
ahead in mustering resources, innovative ideas and unique
plans to bring about a change in the profile of the village
poor and especially of the womenfolk. However, while
Kerala has gone in for community participation in the
structure of the program as well as in its implementation
by placing thispopular program under Department of Self-
government, AP has put the Movement under the control
of the Department of Rural Development. Given the
dominance of government Departments and importance
of government support and resources, it isan open question
whether the M ovement has maintained or lost itsautonomy.
Inthiscontext, several concernsarise. First, M1S continues
to be poor as no data could be obtained at SHG/JLG or
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even at their association level over time and space, which
could be rigorously analysed to judge comparative
performance and guide policy directions, though the SHGs/
JLGsvisited by the study team did have therequisite data.
The second concern is about the huge expenditure being
incurred by these states in promoting this Movement.
Unless government can gradually withdraw, it will be
extremely difficult to sustain large expenses with results
highly dependent on and probably not commensurate with
such expenses. Nevertheless, some of the brilliant ideas
like organic agriculture, thrust on horticulture, eco-tourism
etc., which are being implemented in these two states are
worth pursuing as a matter of policy. Whereas AP has
concentrated more on productiveinvestments, Keralawith
itslong tradition has pursued amixed blend of productive
investment and welfare activities.

Observations on NABARD-promoted selected SHGs
from Gujarat and Maharashtra

These case studies bring out several important lessons for
NABARD, in particular, and for the SHG Movement in
general. First of all, MIS has to be sufficiently
strengthened, and the NGOs/PRIs involved must be
communicated this message in clear terms, based on the
observed micro-datadeficiencies pertaining tointernal and
external borrowing and the costs thereof, savings and
investments and returns thereof activity-wise, timing and
effectiveness of both formal and informal trainings and
grants, etc. Only then extremely useful micro-data can be
created, which can be put at the disposal of reputed
researchers and research organizations, and not merely
analysed in-house, to guide policy aswell as evolution of
the future MIS system. Second, NABARD —to justify its
continuation as a developmental bank, must persuade the
Central Government to give a serious thought of putting
allied agricultural activities on the same footing as
agriculture, in terms of interest rate concession, as allied
activities often go together with agriculture not only
because Natureisacommon factor, but al so because crop
cultivation alone is no longer a gainful proposition, as it
used to beinthe past. Third, innovativeinvestment projects
must be chalked out based on resource availability and
human resource capability in specific regions; else the
SHG/ILG movement will turn out to be a trick to make
extremely poor people net lenders to the banking sector
against awfully low rates of rates of interest on their unused
savings. Fourth, the next generation of SHG/JL G members
must be provided accessto other government Department
schemes if they are to be induced to take up education
and become part of the mainframe economy. Finaly,
various|ow-cost insurance schemes not only of insurance
companies, but also of mutua type must be propagated
through effective awareness creation and training in favour
of SHGs/JLGs, if these poor communities are to be
protected against multiple contingenciesincluding health
hazards and loss of lives, earnings and assets.
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Ingredientsfor Successfrom Illuminating CasesAcross
the Country

While the study looked around for examples to bring out
ingredients necessary to build up a stronger case and an
expanded domain for application of this instrument of
SHGS/JLGs, the main findings found are as follows:

While SHGs/JLGs can be started in any resource-
poor community, their scope for and chances of success
would be higher if these instruments can be applied in a
more disciplined and systematic fashion to capture huge
benefits for hitherto neglected and untapped natural
resource endowments|ocated in the domains of these poor
communities (Examples, the vast water bodies of Damodar
Valley Corporation (DVC) and the western-side, tribal
forest areas of West Bengal, commonly referred to as
Paschimanchal with demonstrated potential for cultivation
of turmeric and complementary crops).

Examples of four community hospitals, namely,
EMSMemoria Hospital in Malappuram districtin Keraa,
Shushrusha Citizens' Cooperative Hospital at Mumbai,
Jai Kishan Hospital at Gandevi in Gujarat, and Rotary
International Eye Hospital at Navsari in Gujarat, engaged
in providing cheap medical services to members as well
as local area population, are cited to highlight that SHG/
JLG members can be encouraged through policy to be
associated with such hospitals rather than big corporate
hospitals to make optimal use of their own hard-earned
money and/or RSBY funds for medical treatment.

Example is cited of alarge group of SHGs in the
slum areas of the cities of Pune and Mumbai under an
NGO called Annapurna Parivar to highlight how mutual
health insurance can be provided at extremely low cost
using judicious internal processes and by roping in
community hospitals with the SHG/JLG Movement.

Exampleisalso cited of one Amalsad Multipurpose
PACS in Gandevi Taluka of Navsari District in Gujarat,
which through evolution of mutually reinforcing activities
and/or organizations has practically subsumed input and
consumer purchase risks, output sale risk and capacity
failure risks of farmers without asking for costly
compulsory insurance alongside credit, besides opening
up thousands of investment opportunitiesfor itself aswell
as its farmers. It also shows how such successful
cooperative organizations can be converted into a
federation of SHGS/JLGs in mutual interest.

The famous thrift cooperatives of men and women,
promoted by the Cooperative Development Foundation
(CDF) in and around the districts of Warangal in
Telangana, show not only how SHGs can be evolved and
formalized over time, but aso how strong and permanent
business activities (milk and paddy seeds in their case)
can be created to keep thrift and investment motives strong
and alive for ever.



The examples of Krishi Vigyan Kedra attached to
Navsari Agricultural University in Gujarat and of one
Farmers' Club at village Vanjar of Sabarkanthadistrict in
Guijarat highlight the need for networking across suitable
organizations as well as suitable agents to perform this
networking task to connect SHGs/JL Gsand their members
and leaders to the Knowledge Society and appropriate
lobbying organizations.

The example of once-famous Versova Fishermen’s
Cooperative Society in Mumbai, which is facing rapid
decline following the global phenomenon of too many
people chasing too few fish in the oceans highlights how
theinstrument of SHGs/JL Gs can help re-engineer itsfate
through regular and organized sale of value-added fish
products by their womenfolk, which they are in any case
doing, but only occasionally.

Finally, the example of Bhagini Mandal within the
famous Warana Sugar Cooperative Complex near
Kolhapur in Maharashtra highlights the need for interna
leadership, which alone can feel and articul ate the needs
of the people, come up with a mission, vision and
implementable plan, and thus spearhead the spiral process
of growth to achieve sustainability. However, the need for
continuity in leadership remains as sustainability demands
a continuous relay race — a matter, which policy can’t
ignore even if does everything else other than promoting
autonomous leadership.

Recommendations

There are broadly three recommendations arising out of
this study —first, on the need for evolution and utilization
of a suitable MIS; second, on the need to correct faulty
program designs; and third, the need for networking with
appropriate organizations to get connected to the
Knowledge Society, which alone can sustain the SHG
Movement.

Given serious dearth of secondary data on micro-
financerelated matters, NABARD and SGSY/NRLM, the
two main agencies promoting the SHG Movement must
discharge tremendous responsibility in making authentic
dataavailablefor analysis, monitoring and policy making.
Unfortunately, the states have so far failed to produce the
requisite data. Unless micro-data provides clues about the
group dynamics, social dynamics, family dynamicsaswell
as on economic and process parameters, supplemented by
appropriate quasi-macro/macro-data on group and
government funding and support, no meaningful
conclusion can be reached on sustainability of these

organizations, not to speak of policy measures to guide
sustainability. NBFC-MFlsare extremely reluctant to share
their data, though they too are making use of public funds
in the form of unspent funds earmarked for priority sector
lending by commercial banks, which are being diverted
towards them. Moreover, NBFC-MFIs are often caught
in fierce cut-throat competition with each other without
knowing the reality or the truth about where they stand.
So, both government and the NBFC-M FI sthemsel ves must
arrange to make the relevant data available to the public
not only in public interest, but also in their own interests.
Examples of outstanding M1S at Amalsad Mandali, thrift
cooperativesunder CDF, SHGsunder Annapurna Parivar,
as cited in this study, ought to be publicized and utilized
to teach what good M1S means.

Several corrective measures are aready spelt out
earlier to get rid of faulty project designs. First, dominance
of government departments and importance of government
support and resources should not rob the movement of its
autonomy. Second, the chance and scope for sustainable
success would be larger, the stronger the initial
endowments—beit aphysical resourcelike avast pool of
water bodies or cultivable land, or human resource like
availability of visionary leadership. So, policy makersand
activistskeento utilizethe SHG/JL G instrument to achieve
empowerment and sustainable growth of the poorer
communities are better advised to concentrate more on
areas and pockets, which better fulfil these conditions,
rather than thinly spreading their resources and energy over
a large and untargeted population. Third, the Finance
Ministry aswell as NABARD/RBI need to give aserious
thought of putting allied agricultural activitieson the same
footing asagriculture, in terms of interest rate concession,
as such activities often go together. Fourth, innovative
investment projects must be chalked out based on resource
availability and human resource capability in specific
regions. Fifth, the next generation of SHG/JLG members
must be provided access to other government department
schemes if they are to be induced to take up education
and become part of the mainframe economy. Finaly,
various|ow-cost insurance schemes not only of insurance
companies, but also of mutua type must be propagated
through effective awareness creation and training in favour
of SHGS/JLGs.

The third set of recommendations pertain to
networking with suitable organizations and change agents,
which can strengthen the SHG Movement, lobby for
suitable policy changesand connect it with the Knowledge
Society.
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During the month of July,2017 the Wholesale Price Index
(Base 2011-12=100) of pulses decreased by 2.98%,

COMMODITY REVIEWS

ALL INDIA INDEX NUMBER OF WHOLESALE PRrICES

Foodgrains

cereals increased by 0.07% & foodgrains decreased by
0.49% respectively over the previous month.

(Base: 2004-2005=100)

Commodity Weight WPI for the WPI for the WPI Percentage change
(%) Month of Month of A year
July, 2017 June, 2017 ago A month A Year
1 2 3 4 5 6 7

Paddy 1.793 149.2 148.4 144.2 0.54 3.47
Wheat 1.116 136.3 136.1 137.9 0.15 -1.16
Jowar 0.096 126.3 126.9 120.1 -0.47 5.16
Bajra 0.115 145.4 149.7 159.6 -2.87 -8.90
Maize 0.217 129.2 132.6 142.2 -2.56 -9.14
Barley 0.017 139.3 138.1 154.2 0.87 -9.66
Ragi 0.019 247.0 2375 169.3 4.00 45.89
Ceredls 3.373 142.7 142.6 141.8 0.07 0.63
Pulses 0.717 143.1 147.5 212.2 -2.98 -32.56
Foodgrains 4.09 142.8 1435 154.8 -0.49 -7.75

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, 2017.

Commodity Main Trend Rising Falling Mixed Steady
Rice Rising Guijarat AP
Jharkhand Assam
Karnataka
U.P.
Wheat Rising Gujarat U.RP. Rajasthan
Karnataka
M.P.
Maharashtra
Jowar Mixed Guijarat Maharashtra Karnataka
Rajasthan
Bajra Falling Maharashtra Karnataka Guijarat
Rajasthan
Maize Mixed & Steady Karnataka Gujarat Rajasthan M.P.
U.RP. Punjab

Procurement of Rice

0.16 million tonnes of Rice (including paddy converted
into rice) was procured during July 2017 as against

September, 2017

0.07 million tonnes of rice(including paddy converted into
rice)procured during July 2016. The total procurement of
rice in the current marketing season i.e 2016-2017, up to
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31.07.2017 stood at 38.73 million tonnes, asagainst 34.10 period of last year. The details are given in the following
million tonnes of rice procured, during the corresponding table:

ProcUREMENT OF RIcE

(In Thousand Tonnes)

State Marketing Season Corresponding Marketing Year
2016-17 Period of last Year (October-September)
upto 31.03.2017 2015-16 2015-16 2014-15
Procurement  Percentage  Procurement  Percentage  Procurement  Percentage  Procurement  Percentage

to Total to Total to Total to Total
1 2 3 4 5 6 7 8 9
Andhra Pradesh 3715 9.59 4328 12.69 4326 12.65 3591 11.17
Chhatisgarh 4662 12.04 3442 10.11 3442 10.06 3423 10.64
Haryana 3583 9.25 2861 8.39 2861 8.36 2015 6.27
Maharashtra 306 0.79 230 0.67 230 0.67 199 0.62
Punjab 11052 28.54 9350 27.42 9350 27.33 7786 24.21
Tamil Nadu 142 0.37 1123 3.29 1191 3.48 1049 3.26
Uttar Pradesh 2354 6.08 2910 8.53 2910 8.50 1698 5.28
Uttarakhand 706 1.82 597 1.75 598 1.75 465 1.45
Others 12205 31.52 9255 27.14 9301 27.19 11936 37.11
Total 38725 100.00 34096 100.00 34209 100.00 32162 100.00

Source: Department of Food & Public Distribution.

Procurement of Wheat tonnes against a total of 22.96 million tonnes of wheat
) ) procured during last year. The details are given in the
The total procurement of wheat in the current marketing following table:

season i.e 2017-2018 up to June, 2017 is 30.80 million

ProcUREMENT OF WHEAT

(In Thousand Tonnes)

State Marketing Season Corresponding Marketing Year

2017-18 Period of last Year (April-March)

(upto 30.06.2017) 2016-17 2016-17 2015-16
Procurement  Percentage  Procurement  Percentage  Procurement  Percentage  Procurement  Percentage
to Total to Total to Total to Total

1 2 3 4 5 6 7 8 9
Haryana 7411 24.06 6752 29.41 6722 29.32 6778 24.13
Madhya Pradesh 6724 21.83 3992 17.39 3990 17.40 7309 26.02
Punjab 11705 38.00 10649 46.38 10645 46.42 10344 36.83
Rajasthan 1243 4.04 762 3.32 762 3.32 1300 4.63
Uttar Pradesh 3699 12.01 797 3.47 802 3.50 2267 8.07
Others 17 0.06 10 0.04 9 0.04 90 0.32
Total 30799 100.00 22962 100.00 22930 100.00 28088 100.00

Source: Department of Food & Public Distribution.
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Commercial Crops

Oil Seeds: TheWholesa e PriceIndex (WPI) of ninemajor
oilseeds asagroup stood at 124.7 in July, 2017 showing a
decrease of 0.6% and 13.6% over the previous month and
year respectively. The WPI of safflower (kardi seed)
increased by 3.7% copra (coconut) by 3.2%, rape &
mustard seed by 0.8%, soyabean by 0.3% and niger seed
by 0.2% over the previous month. WPI of groundnut seed
decreased by 4.2%, sunflower by 1.5%, cotton seed by
1.3% and gingelly seed by 0.5% over the previous month.

Manufacture of Vegetable and Animal Oils and Fats:
The WPI of manufacture of vegetable and animal oilsand
fats as a group stood at 105.6 in July, 2017 showing a
decrease of 0.1% over the previous month and an increase
of 1.2% over theyear. The WP of cotton seed oil increased
by 1.3%, copra oil by 1.2% and sunflower oil by 0.5%
over the previous month. The WPI of groundnut oil
decreased by 0.9%, and mustard oil by 0.7% over the
previous month. The WPI of rapeseed oil and soybean ail
remained unchanged over the previous month.

Fruits& Vegetables: The WP of fruits & vegetableasa
group stood at 176.8 in July, 2017 showing an increase of

28.8% and 13.8% over the previous month and year
respectively..

Potato: The WPI of potato stood at 132.6 in July, 2017
showing an increase of 17.4% over the previous month
and a decrease of 42.4% over the year.

Onion: The WPI of onion stood at 117.2 in July, 2017
showing anincrease of 4.8% over the previous month and
a decrease of 9.5% over the year.

Condiments & Spices: The WPI of condiments & spices
(group) stood at 119.6 in July, 2017 showing an increase
of 1.1% over the previous month and a decrease of 16%
over theyear. TheWPI of chillies(dry) increased by 2.6%
and turmeric by 2.3% over the previous month. The WP
of black pepper decreased by 3.6% over the previous
month.

Raw Cotton: The WPI of raw cotton stood at 110.7 in
July, 2017 showing no change over the previous month
and a decrease of 4.9 over the year.

Raw Jute: The WPI of raw jute stood at 158.1 in July,
2017 a decrease of 3.2% and 34.9% over the previous
month and year respectively.

WhoLEsaLE Price INDEx oF ComMERCIAL CROPS

Commaodity Latest Month Year % Variation Over
July, 2017 June, 2017 July, 2016 Month Year
OIL SEEDS 124.7 125.4 144.4 -0.6 -13.6
Groundnut Seed 127.6 133.2 150.0 -4.2 -14.9
Rape & Mustard Seed 131.0 129.9 155.0 0.8 -15.5
Cotton Seed 1435 145.4 167.8 -1.3 -14.5
Copra (Coconut) 137.0 132.7 99.5 3.2 37.7
Gingelly Seed (Sesamum) 113.7 114.3 116.0 -0.5 -2.0
Niger Seed 207.2 206.7 212.8 0.2 -2.6
Safflower (Kardi Seed) 134.1 129.3 111.4 3.7 20.4
Sunflower 96.8 98.3 1125 -1.5 -14.0
Soyabean 121.6 121.2 158.7 0.3 -23.4
MANUFACTURE of VEG AND 105.6 105.7 104.3 -0.1 1.2
ANIMAL OILS & FATS
Mustard Oil 116.0 116.8 128.1 -0.7 -9.4
Soyabean Oil 102.3 102.3 102.4 0.0 -0.1
Sunflower Oil 101.9 101.4 104.0 0.5 -2.0
Groundnut Oil 111.3 112.3 124.9 -0.9 -10.9
Rapeseed Oil 111.4 111.4 121.7 0.0 -85
Copra Oil 144.8 143.1 116.0 1.2 24.8
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WhoLEsaLE Price INDEx oF CoMMERCIAL CRoOPs—CONTD.

Commodity Latest Month Year % Variation Over
July, 2017 June, 2017 July, 2016 Month Year
Cotton Seed Oil 98.2 96.9 100.1 1.3 -1.9
FRUITS & VEGETABLES 176.8 137.3 155.4 28.8 13.8
Potato 132.6 112.9 230.4 17.4 -42.4
Onion 117.2 111.8 129.5 4.8 -9.5
CONDIMENTS & SPICES 119.6 118.3 142.4 11 -16.0
Black Pepper 159.5 165.4 190.3 -3.6 -16.2
Chillies(Dry) 102.7 100.1 139.4 2.6 -26.3
Turmeric 110.5 108.0 121.0 2.3 -8.7
Raw Cotton 110.7 110.7 116.4 0.0 -4.9
Raw Jute 158.1 163.3 242.9 -3.2 -34.9
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Prices

2. WHoLEsaLE Prices oF CeErTAIN AGRICULTURAL CommoDITIES AND ANIMAL HusBaNDRY ProbucTs
AT SELECTED CENTRES IN INDIA

Commodity Variety Unit State Centre Jul-17 Jun-17 Jul-16
Wheat PBW 343 Quintal Punjab Amritsar 1630 1615 1595
Wheat Dara Quintal Uttar Pradesh Chandausi 1550 1640 1610
Wheat Lokvan Quintal Madhya Pradesh Bhopal 1672 1586 1722
Jowar - Quintal Maharashtra Mumbai 2300 2300 2300
Gram Nolll Quintal Madhya Pradesh Sehore 4850 4700 7601
Maize Yellow Quintal Uttar Pradesh Kanpur 1300 1420 1380
Gram Split - Quintal Bihar Patna 6950 6600 9000
Gram Split - Quintal Maharashtra Mumbai 6850 7000 10600
Arhar Split - Quintal Bihar Patna 7650 7160 13200
Arhar Split - Quintal Maharashtra Mumbai 5400 5250 10600
Arhar Split - Quintal NCT of Delhi Delhi 5300 5250 13450
Arhar Split Sort 11 Quintal Tamil Nadu Chennai 5300 5300 12500
Gur - Quintal Maharashtra Mumbai 3950 3750 4000
Gur Sort 11 Quintal Tamil Nadu Coimbatore 4200 4200 3800
Gur Balti Quintal Uttar Pradesh Hapur 3050 2980 3280
Mustard Seed Black (S) Quintal Uttar Pradesh Kanpur 3350 3370 4370
Mustard Seed Black Quintal West Bengal Raniganj 4000 4200 4700
Mustard Seed - Quintal West Bengal Kolkata 4200 4000 5200
Linseed Bada Dana Quintal Uttar Pradesh Kanpur 4800 5400 6200
Linseed Small Quintal Uttar Pradesh Varanasi 4430 4600 4490
Cotton Seed Mixed Quintal Tamil Nadu Virudhunagar 1900 1950 2500
Cotton Seed MCU 5 Quintal Tamil Nadu Coimbatore 2750 2750 2500
Castor Seed - Quintal Telangana Hyderabad 4150 4100 3700
Sesamum Seed White Quintal Uttar Pradesh Varanasi 5850 6050 11250
Copra FAQ Quintal Kerala Alleppey 9600 8800 5200
Groundnut Pods Quintal Tamil Nadu Coimbatore 5000 5000 5500
Groundnut - Quintal Maharashtra Mumbai 5500 5500 7600
Mustard Oil - 15 Kg. Uttar Pradesh Kanpur 1290 1338 1490
Mustard Oil Ordinary 15 Kg. West Bengal Kolkata 1380 1390 1610
Groundnut Oil - 15 Kg. Maharashtra Mumbai 1350 1400 2050
Groundnut Oil Ordinary 15 Kg. Tamil Nadu Chennai 1875 1890 2100
Linseed Oil - 15 Kg. Uttar Pradesh Kanpur 1350 1365 1575
Castor Oil - 15 Kg. Telangana Hyderabad 1440 1395 1178
Sesamum Oil - 15 Kg. NCT of Delhi Delhi 1555 1510 1480
Sesamum Oil Ordinary 15 Kg. Tamil Nadu Chennai 2445 2400 2145
Coconut Oil - 15 Kg. Kerala Cochin 2100 1905 1155
Mustard Cake - Quintal Uttar Pradesh Kanpur 1800 1825 2140
Groundnut Cake - Quintal Telangana Hyderabad 2857 2857 3886
Cotton/Kapas NH 44 Quintal Andhra Pradesh Nandyal 5050 5000 5900
Cotton/Kapas LRA Quintal Tamil Nadu Virudhunagar 4250 4500 NT
Jute Raw TD 5 Quintal West Bengal Kolkata 3345 3540 5350
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2. WHoLEsaLE Prices oF CerTAIN AGRICULTURAL CommoDITIES AND ANIMAL HusBaNDRY ProbucTs
AT SeLECTED CENTRES IN | NDIA—CONTD.

Commodity Variety Unit State Centre Jul-17 Jun-17 Jul-16
Jute Raw W5 Quintal West Bengal Kolkata 3375 3590 5300
Oranges - 100 No NCT of Delhi Delhi NA 667

Oranges Big 100 No Tamil Nadu Chennai NA NA 780
Banana - 100 No. NCT of Delhi Delhi 400 333 333
Banana Medium 100 No. Tamil Nadu Kodaikkanal 610 570 499
Cashewnuts Raw Quintal Maharashtra Mumbai 100000 90000 86000
Almonds - Quintal Maharashtra Mumbai 55000 60000 54000
Walnuts - Quintal Maharashtra Mumbai 75000 90000 55000
Kishmish - Quintal Maharashtra Mumbai 11000 11000 11000
Peas Green - Quintal Maharashtra Mumbai 3250 4000 6000
Tomato Ripe Quintal Uttar Pradesh Kanpur 5000 2450 2650
Ladyfinger - Quintal Tamil Nadu Chennai 2500 2500 2000
Cauliflower - 100 No. Tamil Nadu Chennai 2000 1900 1300
Potato Red Quintal Bihar Patna 820 860 1600
Potato Desi Quintal West Bengal Kolkata 750 760 1800
Potato Sort | Quintal Tamil Nadu Mettuppalayam 2673 2210 2833
Onion Pole Quintal Maharashtra Nashik 1000 600 600
Turmeric Nadan Quintal Kerala Cochin 14000 14000 15500
Turmeric Salam Quintal Tamil Nadu Chennai 8500 7700 8900
Chillies - Quintal Bihar Patna 11800 12000 9900
Black Pepper Nadan Quintal Kerala Kozhikode 45000 46000 66500
Ginger Dry Quintal Kerala Cochin 11500 11000 16500
Cardamom Major Quintal NCT of Delhi Delhi 119000 122000 128500
Cardamom Small Quintal West Bengal Kolkata 110000 110000 105000
Milk Buffalo 100 Liters West Bengal Kolkata 4000 3800 3800
Ghee Deshi Deshi No 1 Quintal NCT of Delhi Delhi 50025 40020 35685
Ghee Deshi - Quintal Maharashtra Mumbai 46000 46000 46000
Ghee Deshi Desi Quintal Uttar Pradesh Kanpur 38600 37700 36650
Fish Rohu Quintal NCT of Delhi Delhi 13000 13000 10000
Fish Pomphrets Quintal Tamil Nadu Chennai 34500 34000 35000
Eggs Madras 1000 No. West Bengal Kolkata 4080 4000 4500
Tea - Quintal Bihar Patna 21250 21250 21200
Tea Atti Kunna Quintal Tamil Nadu Coimbatore 36000 36000 34000
Coffee Plant-A Quintal Tamil Nadu Coimbatore 27000 35000 28500
Coffee Rubusta Quintal Tamil Nadu Coimbatore 22000 30000 14700
Tobacco Kampila Quintal Uttar Pradesh Farukhabad 3250 3400 4610
Tobacco Raisa Quintal Uttar Pradesh Farukhabad 2450 2500 3500
Tobacco Bidi Tobacco Quintal West Bengal Kolkata 12800 12800 13000
Rubber - Quintal Keraa Kottayam 11500 11500 12000
Arecanut Pheton Quintal Tamil Nadu Chennai 32700 32700 32600

September, 2017 53



8'229y 88'8651 827061 9285k 0,295k 91'805 ¥€'G09G po/sy

00'ST.L 00'ST.L 00°092 00°0TZ 00'50L 00°092 05228 LIN/%el0Q - spuelRyRN fueskeeiN apniD 710 WTvd
88'61/69 Ov'¥T69 09°€vLL 8'8T69 T0°0TLL €0'6688 0£'€0veT poO/sy

wepJenoy 410 ‘etssuopu|

00'G.0T 00'G.0T 00°002T 00°080T 00°06TT 00°0€ET 00°028T LIN/el0d - spuelRyRN esfepNapnD  TI0 TYNEIN W
88°0V1T¢C 25°0eee 22'580¢ 96'816T 2€'120C 9e'9¢2e 88'762¢C poO/sy

GT'TEE €2'SE v1°€2e ¥Z' 0 86'TTE v.°2ee v.'9€€ LA/eo@  Badiuuim  YAVNYO S1VO
G5'L.6 95'2.6 0S'Tv6 08'€06 €8°CT6 1566 €6°086 pO/sy

GL'¥8E GL'¥8E GC'TLE 00'65€ 05'85€ 00'T.E G2'99¢ sa| 95/0 oBesyd 'vsn 3ZIVIN
05'8v7.8T 08'2598T 05'685¢¢ 00°'T2Vee 0T'68.8T 0§'22.9T 0S'2€0LT po/sy

00°006¢ 00°006¢ 00°00S€E 00°00S€E 00°006¢ 00°005¢ 00°005¢ LIN/el0d - elpu| d33s NIWWND
G2'2990T 08'2T90T S /90T 06'69S0T GE'0690T ST'0VOTT SLYVeTT poO/sy

00°0S9T 00°0S9T 00°0S9T 00°0S9T 00°0S9T 00°0S9T 00°0S9T LIN/%(I0Q - elpu| HAANVIEH0D
L9'LTYS 20°06€S 25°0evs 65'92€S 0Z'€81S 90°209S 852919 pO/sy

00'8€8 00'8€8 00°0v8 0S'1€8 00°008 00'8€8 00'506 LIN/el0Q - wepenoy Jo sauidi||iud V440D
G9'TOLTT 26'TVITT 0£'TSSET 09'6t720T 6T TEVOT 69'8€90T 09'6€5¢T po/sy

wep.ienoy Jo ‘elssuopu|

00°0T8T 00°0T8T 00°00T¢ 00°009T 00°0T9T 00°06ST 00°0v8T LIN/%el0d - spuelRyRN pudiiud apnio 710 LNNODOD
0S'LT¥T9 00'¥0TT9 GL'€9¥95 08'2,£95 02'ST0LS OV 70295 0S'CTTIS poO/sy

00°0056 00°0056 00'05.8 00°0088 00°0088 00°00%8 00°00S. LIN/%elI0Q - Jedselepe N auodefuis S3IAOTO
00'296EY 09'/€LeV 05268V 00°S08Y 052658V oT’eev.e 0S'TV6.2 po/sy

00°0089 00°0089 00°00S. 00°00S. 00°00S. 00°00T¥ 00°00T¥ LIN/el0d - LYY do.o Gooz ofe spiig S3IT1IHO
86'T98TT €' TOSTT 96'6€8TT G/'806TT 61'502¢T 61'5200T /6'9066 pO/sy

08'7€8T 08'7€8T 08'7€8T 00'658T 06'€88T Ov'86vT 0L'€SYT LIN/el0Q - spuelRyRN uey o uiblio Auy 710 ¥O1SVD
1€'9289. ¥0'€9€G.L €2'1529. 1€'80LY. ¥S 1092, €2'LESTL 9z'veees poO/sy

€'€88TT 68'9T.TT 0t'918TT 229911 L9'S02TT 9G'T690T 1G°CT90T LIN/%(I0Q - N SOZE 'MNI00S  STANYIN MIHSYO
0S'LETETT 00'095¢TT 0S',262TT 00'S0TCTT 05'Z8EETT 00'6T209 00'GEETY po/sy

00°00S.T 00°00S.T 00°00S.T 00°00S.T 00°00S.T 00°0006 00°0006 LIN/%el0d - N WRI9 plog eewEnD WOWVAd VD
4} 1T ot 6 8 L 9 S 14 € 4 T
Inc ung e ‘diy N ‘opd “uer nn anwy  Anunod VST Aypowwiod

JTOZ “dv3A A ONRINA S1FXMAV | TYNOILYNSLN|

NIS3ILIAONNOD) TVINLINOOY LNVIHOdN | INOS H0 SF0IH FTVS3TOHAA AN HINOJA '€

Agricultural Stuation in India

54



5979 ZEe9 €579 9079 679 16'99 ST'89 elloasn
15°€8 26’18 8528 978 G8°08 €e'es ¥8'G8 punod MN
86'6Y L'y €6°LY 10°LY 98y £8°0S 90'2S ®|jog ued
anc NNC AVIA udv 4V IN 934 NV Aouenp
sy abueyox3 ubvioH
Bbpa 21jdnd B0Inos
¥2'SS0T G8'610T 12%20T 29'856 G/°TTOT €5°€80T 2.'T90T po/sH
SL vy Sy 05Zey G.°L07 05'Sey STy 0Svey sal 09/0 oBeoyd v'sn TeSyM
€ETE9 GT'E6T9 80'9/29 9T'/2€9 ¥2'S6€9 ¥.°6v59 98'2€89 po/sy doud xolq
‘SHue}-xe pas|oposp alle}
0095 00'9G. 00°09. 00'99. 00'T6. 00'98. 00°96. LIA/punod - N pue paydes(q peulRy  d33S ¥IMOTANNS
€2TOVC 99'8¥7C 96°L6V¢C 007.¥2 - 88°078¢ 9%°006¢ po/sH
0,°08¢ 0,708 0T'/8¢ 02'98¢ - 09°'Gzy 09°'Gzy LIN/l0a ofeaiyd spueeyeN MO|PAZ’ON SN
GE'8022 80°L6T¢ 69'Gv2C 9r'€zee 80'70€2C 9y’ TISC 62°6€92 po/sH
G1°0€6 G1°0€6 GZ'8Y6 G/'SV6 00'696 6122071 G2'SS0T sa| 09/0 - v'sn SNV3GVAOS
0£218S €9'T0.S ¥¥7'GT9G 2€°€€95 G/°€909 0T'8065 621269 po/sy doud xolq
‘SYUel-Xo Pas1Ioposp
00969 00969 00°089 00289 00°0S. 00'60. 00208 LIA/punod - N pue paydes|q paulpy
Y8ory €9°Sirry 66°065 A=0s14 05'665 12’528y 95°/€25 po/sH
9eTE 9eTE 8z'ze 16°TE rars> zlze 187€ a1 - v'sn 710 NVIGVAOS
89T/EC €5'92€¢ 26'L€22 09'095¢ GE'905¢C 95TV 08'68.¢ po/sy 1IN YN yuogess
Iiw-x (,04d-1y,) upioid
00782 00782 00T.Z 00°0TE 00°0TE 00'62€ 00'52€ LIA/punod - N B 110 %61 peonpoid YN TVAW NVIEVACS
877509 02’6665 ¥¥'22T9 88'5609 98'89T9 GL71€9 16'860. po/sH
201d Jexouq
‘SHUel-Xo Pas1Ioposp
00°62. 00'52. 00ZyL 00'8€L 00°€9. 00°59. 00228 LIA/punod - N puUe paydes|q pauliey 710 a33S3d v
GGE9T ¥9°9TrZ 78765 82°60.¢ 95°9T/2 zeesle 2.72e8e po/sH
(BAnQ)urIa PRRAIRP
00'S62 00'S62 00°062 00'82¢ 00'9€€ 007EE 00°0€€ LIA/punod - SN ‘psssades peAIRP MN
87°9v5C ZE0ErT 60°0TSC Tr'e6ve 186652 257E92 T96T.C po/sH
05'60S 05'60S 0,°€25 0r'0€S 08°€6Y 0£'8TS OF'22S LW/elo@ued  Bediuuipm  YAVNYO eloURD a33s3dvy
00°€800% 07'8.86¢ 09'T9V9Y 0z'9ze6Y 0£'8886Y 04°02STS 05'8€8€S po/sH
00°0029 00°0029 00°00Z. 00°00.. 00°00.. 00°00.. 00°006. LIN/lI0Q - esfepiN  ode|doe|g demers (>10e19) H3dd3d
4 1T 0T 6 8 L 9 S 14 € r4 T

"ALNOD—/ TOZ “UVAA ONRING S1FMAV|A TYNOILYNELN |
NI SFILIAOWNOD) TYANLINOMOY LNVINOdIN| FNOS 40 STOR VST TOHAA ANE HINO|A| 'S

55

September, 2017



CROP PRODUCTION

4. SowING AND HARVESTING OPERATIONS NORMALLY IN ProGRESS DURING THE MONTH oF OCTOBER, 2017

State Sowing Harvesting

D (2 (3)

Andhra Pradesh Paddy, Jowar, Maize, Tobacco, Groundnut, Mestaand  Paddy, Ragi, Groundnut, Seasmum
Linseed. and Ginger.

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

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

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

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

Jammu & Kashmir

Linseed.
Wheat, Barley, Rapeseed & mustard and Onion.

and Groundnut
Paddy, Bajra, Maize, Small Millets
Pulses, Potato and Chillies.

Karnataka Jowar, Potato, Tobacco, Linseed, Sweet Potato and Kharif, Jowar, Ragi, Small Millets,
Onion. Chillies and Groundnut
Keraa Paddy, Pulses and Sesamum Paddy, Sweet Potato and lemongrass.
Madhya Pradesh Wheat, Barley, Gram, Jowar, Rabi Pulses, Potato, Paddy, Ragi, Kharif Pulses Potato,
Chillies, Rapeseed & Mustard and Onion. Ginger, Chillies and Groundnut.
Maharashtra Wheat, Gram, Jowar, Barley and Pulses. Kharif Paddy, Jowar, Bajra, Maize,
Groundnut and Sesamum.
Manipur Wheat Potato and Rapeseed & Mustard. Sugarcane and late Paddy.
Orissa Wheat, Jowar, Gram, Rapeseed & Mustard and Linseed.  Paddy, Kharif, Jowar and Sesamum.
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, Small Millets, Kharif Paddy, Jowar, Maize, Cotton,
Tapiocam Mesta and Ginger.
Tripura Pulses and Potato. Til
Uttar Pradesh Wheat, Barley, Gram, Linseed and Rapeseed & Mustard  Paddy, Jowar, Bajra, Sesamum and
Groundnut.
West Bengal Wheat, Barley, Rapeseed & Mudtard, Tobacco, Chillies,  Paddy, Jute and Red Chillies.
Til, Potato and Pulses.
Delhi Wheat, Barley and Pulses. Paddy Jowar, Bajra, Maize and
Sugarcane.
(K)—Kharif. (R)— Rabi
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