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From Editor's Desk

This edition of Agricultural Situation in India brings
for its readers major news of the farm sector for the
month of December, wholesale prices of commodities,
rate of inflation of food and non-food items, price
indices, etc. among other statistical data. This issue
also includes two research articles titled “Sustaining
Farmer Producer Companies in India-Key Issues and
Challenges” and “WhatDrives the Crop Diversification?
A case study of Punjab State.” Moreover, a summary
of an Agro-Economic Research on “The Performance
and Impact of Micro Irrigation in Improving Water Use
Efficiency in India’s Agriculture: Study of the Pradhan
Mantri Krishi Sinchayee Yojana (PMKSY) - Per Drop
More Crop (PDMC)” conducted by the Centre for
Management in Agriculture, Ahmedabad under the
Agro-Economic Research scheme of Directorate of
Economics & Statistics is included.

The major farm sector news included are
approval of Minimum Support Price (MSP)
of Copra for 2022 season; MSP for rabi crops
announced; book on “Spices Statistics at a Glance
2021” released; National Crop Forecast Centre for
yield estimation; creation of unique ID for farmers;
Standard Operating Procedure (SOP) for use of
drone in agriculture released; and year-end review
of Ministry of Agriculture and Farmers’” Welfare
among other news.

For the month of December, 2021, food inflation
stood at 13.56 percent over December, 2020. Annual
food inflation increased by 9.24 percent during
December, 2021 over December, 2020 whereas
month on month basis, it decreased by 0.82
percent in December, 2021 over November, 2021
provisionally. The Wholesale Price Index (WPI) of
pulses, vegetables, fruits, cereals, paddy and wheat
increased by 3.86 percent, 31.56 percent, 15.09
percent, 5.10 percent, 0.25 percent and 11.41 percent,
respectively, in December, 2021 as compared to
corresponding period of last year. The cumulative
post-monsoon season rainfall in the country during
the period 1% October, 2021 to 29th December, 2021
has been 43 percent higher than the long period
average (LPA). Current live storage in 133 major
water reservoirs in the country was 124.95 BCM as
against 105.11 BCM of normal storage based on the
average storage of last 10 years.

The article on “Sustaining Farmer Producer
Companies in India -Key Issues and Challenges”
studies the factors responsible for the post-formation
sustainability of Farmer Producer Companies
(FPCs) in India. Doubling farmers income is one
of the biggest and most important target set out
by the Government of India. To accomplish this,
FPCs have a great role to play. Though FPCs can
lead to economies of scale by marginalization of

land holdings and improve market linkages but the
expected results are yet to be achieved. Ineptness in
assessing capital, lack of technical staff to maintain
records, inadequate knowledge of the administrators
are some of the biggest challenges currently faced
by such companies. To improve farmers’ income,
FPCs have a very important role to play for which it
needs to enroll more people, diversify its portfolio,
improve financial efficiency, etc.

The second article on the issue of crop
diversification elaborates the pace and the forces
behind the change in cropping pattern in Punjab. The
state has transformed from being crop diversified in
pre-Green Revolution era to mono-cropping pattern
in favour of wheat and paddy in the post-Green
Revolution era. Better quality seeds, fertilizers,
infrastructure, improved technology and better
returns are some of the reasons behind this shift
in cropping pattern. Although wheat and paddy
provide higher returns, this has led to environmental
degradation like reduction in groundwater, effect
on soil due to intensive use of fertilizers and air
pollution due to stubble burning etc. To encourage
the farmers to shift to other crops, the net returns
for such crops should be in with level that of given
by wheat and paddy. Also local markets may be
developed for such crops. Seed with better yield and
quality will help in shifting to a more diversified
cropping pattern.

The Agro-Economic Research on “The
Performance and Impact of Micro Irrigation
in Improving Water Use Efficiency in India’s
Agriculture: Study of the Pradhan Mantri Krishi
Sinchayee Yojana (PMKSY) - Per Drop More Crop
(PDMCQC)” presents a consolidated view on the
effect of MI in five states of India viz., Maharashtra,
Telangana, Uttar Pradesh, Madhya Pradesh and
Sikkim. The general conclusion which can be
inferred from the study is the micro irrigation
techniques has led to improvement in water use
efficiency and increased the revenue generation. The
other positives are better yield and quality, reduced
labour requirement, better resource management
and lesser impact on environment. MI has also
resulted in shift towards growing of commercial
crops rather than field crops like paddy. Although
the area under MI is increasing, but still many
farmers are reluctant to use it because of requisite
of water sources, damage of equipment by animals,
small land size, high investment cost, etc. There is a
need to focus on states with low adoption of MI and
to bring more area under it so as to manage scare
water resources and to prevent further degradation
of environment.

Promodita Sathish
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Farm Sector News

Cabinet Decisions and Announcements

Cabinet approves Minimum Support Price
(MSP) of Copra for 2022 season

The Cabinet Committee on Economic Affairs
chaired by the Prime Minister, Shri Narendra
Modi, has given its approval for the Minimum
Support Prices (MSPs) of copra for 2022 season.
The MSP for Fair Average Quality (FAQ) of
milling copra has been increased to Rs. 10,590/ -
per quintal for 2022 season from Rs. 10,335/~ per
quintal in 2021 and the MSP for ball copra has
been increased to Rs. 11,000/ - per quintal for 2022
season from Rs. 10,600/ - per quintal in 2021. This
is to ensure a return of 51.85 percent for milling
copra and 57.73 percent for ball copra over the
all India weighted average cost of production.
The increase in MSP of copra for 2022 season is
in line with the principle of fixing the MSP at a
level of at least 1.5 times the all India weighted
average cost of production as announced by the
Government in the Budget 2018-19. The decision is
based on recommendations of the Commission for
Agricultural Costs and Prices (CACP).

Government Interventions
MSP for rabi crops

Government has announced Minimum Support
Prices (MSP) for 6 mandated rabi crops viz. wheat,
barley, gram, masur (lentil), rapeseed & mustard
and safflower for Rabi Marketing Season (RMS)
2022-23 on the basis of the recommendations
of the Commission for Agricultural Costs and
Prices (CACP), and after considering the views
of State Governments and Central Ministries/
Departments concerned and other relevant factors.

Minivum SupPorT Price (MSP) For RaBi
MARKETING SEASON 2022-23

Sl. Commodity MSP (Rs./quintal)
No.

1 Wheat 2015

2 Barley 1635

Sl.  Commodity MSP (Rs./quintal)
No.

3 Gram 5230

4 Masur (Lentil) 5500

5 Rapeseed & Mustard 5050

6 Safflower 5441

Source: DES, Ministry of Agriculture and Farmers” Welfare

Meetings and Events
Book “Spices Statistics at a Glance 2021” released

Hon’ble Union Minister for Agriculture and
Farmers” Welfare, Shri Narendra Singh Tomar, on
215t December released the book ‘Spices Statistics
at a Glance 2021." The book is a compendium
of all the spices statistics like area, production,
productivity, export, import, price and value
of output of various spices produced in the
country. The book is published by the Directorate
of Arecanut and Spices Development (DASD),
Ministry of Agriculture & Farmers Welfare, the
nodal agency for collection and compilation of
area and production estimates of spices at national
level. The book highlights the growth achieved
in spices sector during the last seven years from
2014-15 to 2020-21 in the country.

Spices production in the country grew from
67.64 lakh tonnes in 2014-15 to 106.79 lakh tonnes
in 2020-21 with an annual growth rate of 7.9%,
following an increase in area from 32.24 lakh
hectares to 45.28 lakh hectares. Among the major
spices, cumin (14.8%), garlic (14.7%), ginger (7.5%),
fennel (6.8%), coriander (6.2%), fenugreek (5.8%),
red chilli (4.2%) and turmeric (1.3%) showed
significant growth rate in production. The rapid
stride in production has made available quality
spices for export. This is reflected in the growth
of spices export which grew from 8.94 lakh tonnes
worth Rs. 14900 crores to 16 lakh tonnes valued at
Rs. 29535 crores (US$ 3.98 billion) during the above
period, logging an annual growth rate of 9.8% in
terms of volume and 10.5% in terms of value.
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The export of spices contributes 41% of the
total export earnings from all horticulture crops in
the country and it ranks fourth among agricultural
commodities, falling behind only the marine
products, non-basmati rice and basmati rice.

The Directorate of Arecanut and Spices
Development through its planting material
production  programme and  technology
dissemination programme has played animportant
role in the spread of high yielding varieties which
has significantly contributed to the drastic increase
in quality spice production in the country. The
demand of spices has tremendously increased due
to the recognition of spices as a health supplement
especially during the pandemic period, which can
be clearly seen from the growing export of spices
like turmeric, ginger, cumin, chilli, etc.

General Agricultural Sector News
Modernization of agriculture

The Government has taken various steps to
modernize agriculture for sustainable growth in
agriculture sector. Some of the interventions in
this direction are:

e Creation of a network of 722 Krishi Vigyan
Kendras (KVKs) for dissemination of
knowledge and information about modern
technology, etc.

e Initiatives under Agriculture Technology
Management Agency (ATMA) scheme like

Extension Reforms, Mass Media Support to
Agricultural Extension, Kisan Call Centres,
Agri-Clinics and Agri-Business Centres,
exhibitions/ fairs, etc.

e Sub Mission on Agricultural Mechanization
(SMAM)

e Promotion of agricultural mechanization for
in-situ management of crop residue in the
states of Punjab, Haryana, Uttar Pradesh and
NCT of Delhi.

e National Agriculture e-Market
(e-NAM) has been established.

platform

e Soil Health Card (SHC) scheme.
e Per Drop More Crop (PDMC)

e Mission for
Horticulture.

Integrated Development of

e Promotion of 10,000 FPOs.

Agriculture exports excluding allied products
(marine, meat, etc.) have set record in 2020-21 with
total agri export of Rs. 213513.38 crores which has
been highest since last two decades. The top 10
agriculture commodities which are in demand
in the international market are rice (other than
basmati), rice (basmati), spices, sugar, cotton,
oil-meals, castor oil, fresh fruits, tea and fresh
vegetables.

INDIA"S EXPORT OF PRINCIPAL AGRI AND ALLIED 2016-17 anD 2020-21

(Value in Rs. crores)

S.No. Commodity 2016-17 2017-18 2018-19 2019-20 2020-21
1 Rice(other than basmati) 16929.88 23437.23 21171.17 14400.32 35557.03
2 Rice-Basmati 21512.91 26870.67 32804.30 31026.33 29847.70
3 Spices 19111.25 20084.91 23217.77 25642.04 29529.39
4 Sugar 8659.54 5225.60 9523.14 13981.56 20668.57
5 Cotton raw incld. waste 10907.32 12200.05 14627.55 7539.53 13968.38
6 Oil meals 5410.10 7043.15 10557.48 5861.35 11688.56
7 Castor oil 4521.51 6730.00 6170.12 6323.84 6801.99
8 Fresh fruits 4974.21 4913.28 5538.15 5496.38 5668.75
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S.No. Commodity 2016-17
9 Tea 4905.64
10  Fresh vegetables 5790.71
11 Groundnut 544433
12 Coffee 5646.43
13 Other cereals 1425.77
14  Vegetable oils 779.97
15 Wheat 447.85
16 Ayush and herbal products 2693.57
17 Tobacco unmanufactured 4249.85
18 Sesame seeds 2695.84
19 Cashew 5278.61
20 Pulses 1277.73
21 Guergam meal 3106.62
22 Mollases 314.94
23 Cocoa products 1086.77
24 Fruits/Vegetable seeds 522.75
25 Jute Hessian 927.32
26 Shellac 225.53
27 Floriculture products 546.71
28 Other oil seeds 846.58
29 Jute, raw 76.63
30 Niger seeds 117.22
31 Cashew nut shell liquid 43.99

Total agri. & allied exports 140478.08

National crop forecast centre for yield estimation

The Government of India plans to migrate
towards technology based yield estimation from
the conventional Crop Cutting Experiment (CCE)
based yield estimation approach. For this, few
pilot studies have been initiated by taking various
governmentand private agencies on-board. During
Kharif 2019, pilot studies were conducted through
12 agencies in 64 districts of 15 states for 9 crops,
envisaging innovative technologies such as High
Resolution Satellite data (optical and microwave),
Unmanned Aerial Vehicle (UAV), advanced
multi-parameter crop models, mobile applications
for field data collection, artificial intelligence/

2017-18 2018-19 2019-20 2020-21
5396.65 5828.34 5851.11 5603.50
5297.72 5679.10 4617.34 5388.03
3386.30 3297.32 5096.39 5380.24
6245.36 5721.98 5236.76 5339.65
1604.28 2426.07 1454.71 5198.42
566.04 744.58 1208.65 4453.17
624.37 424.47 444.20 4173.08
2940.06 3127.26 3033.04 3997.05
3828.13 3984.53 3761.37 3840.46
2990.93 3761.62 3723.31 3159.47
5945.28 4579.17 4018.35 3112.22
1469.63 1801.51 1511.80 1977.63
4169.56 4707.05 3261.60 1949.09
97.45 586.80 517.51 1316.22
1144.35 1350.86 1274.69 1108.38
670.91 866.31 771.66 929.63
909.94 795.77 729.54 803.88
285.18 304.79 411.94 649.83
507.32 571.43 541.61 575.99
1126.32 926.75 437.42 455.63
95.43 107.74 103.48 191.49
69.86 95.50 106.01 160.23
32.63 26.91 23.09 19.72
155908.59  175325.54 158406.94 213513.38

machine learning approach, sensor networks,
Internet of Things, field based digital photographs,
hand held instruments and scientifically designed
sampling plans. These approaches were validated
in Rabi 2019-20 in 15 blocks of 6 states. The pilot
studies were scaled up to 100 districts with the
help of 7 agencies for paddy crop in Kharif 2020,
and for paddy and wheat in Rabi 2020-21 in 100
districts of 13 states. The agencies have submitted
the technical reports to Mahalanobis National
Crop Forecast Centre (MNCEFC).

Further, the Expression of Interest for
yield estimation of non-cereals (other than
paddy and wheat) has been initiated. Total 20
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agencies/organisations (10 government and 10
private) have beenidentified. Tentative time period
for this study is Rabi 2021-22 and Kharif 2022.

Towards assessing accurate crop yield/
loss at insurance unit, the Government has
taken an initiative to develop a protocol for crop
yield estimation at gram panchayat level by
using innovative technologies. For this, various
technology agencies (government & private both
national and international) have been deployed
which have showcased the various yield estimation
approaches such as multi-linear regression,
machine learning, advanced simulation modelling,
light-use efficiency models, Food and Agriculture
Organization  Evapo-transpiration  (FAO-ET)
model, Least Absolute Shrinkage and Selection
Operator (LASSO), and machine learning that
involve advanced analytic tools like Google Earth
Engine, Python and Internet of Things (IoT). In
this regard, the agencies have submitted the final
work report, the applicability and feasibility of
which will be worked out by the technical experts
committee.

During Kharif 2020, approval of Directorate
General of Civil Aviation (DGCA) has been sought
for flying the UAVs in 100 pilot study districts
including drone based imaging in 37 districts for
paddy crop.

Implementation of seed related schemes

The Government is implementing various
schemes to strengthen the seed production
chain and to enhance availability of quality
seeds and planting material of crops to farmers

across the country through various schemes viz.,
National Food Security Mission (NFSM), sub-
missions under National Mission for Sustainable
Agriculture (NMSA) [Sub-Mission on Seeds &
Planting Material (SMSP) & Organic Value Chain
Development for North Eastern Region] and
Rashtriya Krishi Vikas Yojana RAFTAAR (RKVY-
RAFTAAR) which provides provision for seed
production and distribution.

Besides, the Indian Council of Agricultural
Research- Indian Institute of Seed Science (ICAR-
IISS), Mau is coordinating two mnation-wide
network projects viz., All India Coordinated
Research Project (AICRP)-National Seed Project
(Crops) and ICAR Seed Project. AICRP-NSP
(Crops) is mandated to produce breeder seed
as per the national requirement. The breeder
seed thus produced is supplied to indenting
agencies including public and private sector
for downstream production of foundation and
certified seed in subsequent years for supply to
the farmer. During the last three years, 349861.6
quintals of breeder seed of more than 1300 varieties
of 57 field crops has been produced. ICAR Seed
Project is also operating at 63 cooperating centres
under National Agricultural Research System
which is contributing quality seed production of
newly released varieties in the country.

The funds are released to the states/
implementing agencies for seed components.
Under NFSM, funds are released for
implementation of annual action plan including
seed related activities. The state-wise release
under NFSM & SMSP is given below:

(Rs. in crore)

S. States/UTs NFSM-Food grain & Commercial NFSM-Oilseeds* SMSP (seed village
No. Crops* programme*
2018-19 2019-20 2020-21 2018-19 2019-20 2020-21 2018-19 2019-20 2020-21

L Gl 62.54 412 3875 4165 3171 2847 509 265 310
Pradesh

o 7.20 581 8.56 6.52 227 13.00 0.00 0.00 113
Pradesh

3  Assam 105.58 115.01 156.14 0.00 8.00 18.55 30.55 0.00 14.87

4  Bihar 46.63 42.61 14.06 0.00 0.00 0.33 3.00 0.00 5.41

5  Chhattisgarh 78.58 85.32 53.40 6.42 4.50 9.33 5.56 517 3.40

6 Goa 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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S. States/UTs NFSM-Food grain & Commercial NFSM-Oilseeds* SMSP (seed village
No. Crops* programme*
2018-19 201920 2020-21 2018-19 2019-20 2020-21 2018-19 2019-20  2020-21
7  Gujarat 17.21 16.08 1696 2237 2293 3137 0.66 0.00 1.56
Haryana 11.42 3.55 3.40 0.00 000 2043 0.85 218 0.00
g;?iaecsﬁal 12.11 11.44 11.20 0.00 0.00 0.00 516 541 6.46
10 J&K 6.21 7.07 3.78 0.55 0.00 0.17 549 9.74 8.41
11  Jharkhand 44.90 2215 1264 098 3.74 7.30 0.00 0.00 0.00
12 Karnataka 131.91 12089 9312 961 7.73 8.13 0.63 0.00 0.36
13 Kerala 0.00 0.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 lli’lrz‘;}e‘g’}? 104.40 18798 1414 500 1220 2825  14.99 8.80 19.34
15 Maharashtra 112.56 10794 12856 3958 2412 1959 3200 1695  11.26
16 Manipur 7.44 11.76 6.54 0.94 1.69 1.88 0.09 0.00 0.00
17 Meghalaya 494 2.82 474 0.00 0.12 0.13 0.55 0.00 0.44
18  Mizoram 2.28 239 144 1164 420 6.68 0.00 0.24 0.03
19 Nagaland 18.73 16.81 17.00  3.40 6.03 7.15 1.03 0.79 131
20 Odisha 84.91 75.51 7284 1080 1153  13.10 0.10 0.00 0.00
21  Punjab 0.15 0.06 0.28 0.00 0.00 0.95 0.00 0.00 0.00
22 Sikkim 9.39 5.96 5.71 0.05 0.52 0.90 047 0.00 0.04
23 Rajasthan 116.27 13899 14025  28.00 2644 9248 0.00 6.53 255
24 Tamil Nadu 55.20 48.11 3410 1184 1139 1360 1476 1110  17.76
25 Telangana 9.61 15.05 7.10 2.50 513 1.81 3.00 0.00 428
26 Tripura 17.84 425 6.02 0.71 0.88 0.79 0.00 0.00 0.00
27 Uttar Pradesh  131.24 7946 10013 974 478 2539 7.44 0.66 15.87
28 Uttarakhand 17.83 7.82 1036 043 0.00 0.20 6.59 5.46 5.55
29 West Bengal 92.51 89.93 6387 2981 2378  27.45 0.85 0.00 0.00
30 Ladakh 0.00 0.00 0.20 0.00 0.00 0.04 0.00 0.00 0.00
31 Puducherry 0.00 0.00 0.00 0.00 0.00 0.06 0.01 0.00 0.00
Total 1309.59 126949 102527 24254 21370 37101 14011  88.93 1283

Source: State Governments
*Progress is subject to change based on revised receipts from states.

Promotion of organic farming

Government has been promoting organic/natural
farming through dedicated schemes namely
Paramparagat Krishi Vikas Yojana (PKVY) and
Mission Organic Value Chain Development in
North East Region (MOVCDNER). Farmers are
provided financial assistance of Rs. 31000/ha/3
years under PKVY and Rs. 32500/ha/3 years
under MOVCDNER for organic inputs such as
seeds, biofertilisers, biopesticides, organic manure,

compost/vermicompost, botanical extracts, etc.
In addition to above, support is also provided for
group/Farmers Producers Organization (FPO)
formation, training, certification, value addition
and marketing of their organic produce. Organic
cultivation on either side of River Ganga under
National Mission of Clean Ganga (NMCG), natural
farming, large area certification and support for
individual farmers has also been introduced under
PKVY to increase area under organic farming.

December, 2021 | Agricultural Situation in India | 5



FARM SECTOR NEWS

Bhartiya Prakritik Krishi Padhati (BPKP), a
sub-scheme of Paramparagat Krishi Vikas Yojana
(PKVY) since 2020-21 is promoted for traditional
indigenous practices. The scheme mainly
emphasises on exclusion of all synthetic chemical
inputs and promotes on-farm biomass recycling
with major stress on biomass mulching, use of
cow dung-urine formulations and plant based
preparations. Under BPKP, financial assistance
of Rs. 12200/ ha for 3 years is provided for cluster
formation, capacity building and continuous
handholding by trained personnel, certification
and residue analysis.

Organic farming has also been supported
under other schemes viz., Rashtriya Krishi Vikas
Yojana (RKVY) and Mission for Integrated
Development of Horticulture (MIDH), Network
Project on Organic Farming under Indian Council
of Agricultural Research (ICAR).

Individual and small organic farmers groups
(5-50 farmers) may also get registered with State
Agriculture Department and nearby Regional
Council (RC) of Participatory Guarantee System-
India (PGS-India) to certify their farm as organic
under PGS. Assistance of Rs. 2700/ ha for 3 years is
provided for PGS Certification (cost of certification
is directly reimbursed to Regional Council of PGS-
India).

At present organic farming is taken up in an
area of 38.09 lakh hectares in the country including
6.19 lakh hectares under Paramparagat Krishi
Vikas Yojana (PKVY), 1.23 lakh hectares under
Namami Gange Programme, 4.09 lakh hectares
under BPKP (Natural Farming) and 26.57 lakh
hectares under National Program for Organic
Production (NPOP).

STATE-WISE AREA COVERED UNDER ORGANIC FARMING FOR THE YEAR 2020-21 TILL DATE

(Area in ha)
Under National Program of Organic Area covered under Parampragat Krishi Vikas Yojana
Produce(NPOP)* (in ha)
e o Pt S gt
State Name (inclading area of YI:FIShl Vikas Clean Ganga Prakrl'hk Krlshi*
MOVCDNER) jana (PKVY) (NMCG) Paddati (BPKP)
1 A &NlIsland 0 1360 -
2 Andhra Pradesh 36801.36 106000 100000
3 Arunachal Pradesh 13114.12 < ——
4  Assam 18470.84 4400 -
5 Bihar 29902.54 8540 16060 -
6  Chhattisgarh 23209.52 24000 85000
7  Goa 12632.32 10080
8  Gujarat 147866.41 2000 e
9 Haryana 4903.06 400 e
10 Himachal Pradesh 11854 5700 12000
11 Jammu & Kashmir 30619.82 50 e
12 Jharkhand 53261.70 5000 540 3400
13 Karnataka 95050.08 20900 e
14 Kerala 45070.38 12380 84000
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**The BPKP scheme Initiated in 2020-21
*Source Data provided by the accredited Certification Bodies under NPOP on Tracenet.
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National Food Security Mission

The Government is implementing National Food
Security Mission (NFSM), a centrally sponsored
scheme launched in 2007-08. The Mission aims at
increasing production of rice, wheat, pulses, coarse
cereals and nutri-cereals through area expansion
and productivity enhancement in the identified
districts of the country; improving soil fertility;
farm level productivity; transfer of technology
through demonstrations and trainings, incentives
on critical inputs like quality seeds, water saving
devices, farm equipments and machinery, etc.

National Food Security Mission (NFSM)
Programme on pulses is being implemented
in identified districts of 28 states and 2 Union

Territories (UTs) viz.,, Jammu & Kashmir and
Ladakh. However, for other crops, the selection
of the districts is based on area under crop
and productivity of the district as per criteria
approved under NFSM. In order to encourage
water use efficiency, assistance is being provided
to the farmers for purchase of pump sets, water
carrying pipes, sprinkler sets and mobile rain
gun through the State Governments and Union
Territories (UTs) under NFSM. The Government
is implementing Pradhan Mantri Krishi Sinchayee
Yojana (PMKSY) with the objective to enhance
physical access of water and expand cultivable
area under assured irrigation, improve on-farm
water use efficiency, introduce sustainable water
conservation practices, etc.

TARGETS & ACHIEVEMENTS FOR THE PRODUCTION OF CrOPS UNDER NFSM purinG 2017-18 To 2021-22

(in million tonnes)

Crops Season 2017-18 2018-19 2019-20 2020-21* 2021-22**
Targets Achi. Targets Achi. Targets Achi. Targets Achi. Targets Achi.
Kharif ~ 9450 9714  99.00  102.04 10200 10228 102.60 10441 10430 107.04
Rice Rabi 1400 1562 1500 1444 1400 1659 1700 17.86 1680 0.0
Total 10850 11276 114.00 11648 11600 11887 119.60 12227 121.10 107.04
Wheat Rabi 9650  99.87 10220 103.60 10050 107.86 108.00 109.52 11000 0.0
Kharif ~ 2.75 227 210 1.74 2.10 1.70 215 185 220 1.54
Jowar Rabi 3.00 253 2.80 1.74 280 3.8 2.85 294 290 0.00
Total 5.75 480 4.90 3.48 490 477 500 478 510 1.54
Bajra Kharif ~ 9.50 9.21 9.50 8.66 950 1036 957 1086 1050 935
Kharif ~ 19.00 2012 2120 1941 2130 1943 2200 2144 2210  21.24
Maize Rabi 7.00 8.63 7.50 8.30 7.60 9.34 700 1007  8.80 0.00
Total 2600 2875 2870 2772 2890 2877  29.00 3151 3090  21.24
Ragi Kharif 2.0 1.9 230 1.24 230 1.76 1.78 196  1.90 152
ol Kharif 050 044 060 033 060 037 065 035 061 036
Barley Rabi 1.90 1.78 2.10 1.63 210 1.72 1.80 167 220 0.00
. Kharif 3375 3403 3570 3138 3580 3361 3615 3646 3731  34.00
Coarse Rabi 1190 1294 1240 1167 1250 1413 1165 1468 1390  0.00
ezl Total 4565 4697 4810 4306 4830 4775 4780 5115 5121  34.00
Tur Kharif ~ 425 429 450 3.32 460 389 482 428 430 443
(Arhar)
Gram Rabi 960 1138 1150 994 1160 11.08 11.00 1199 1066 0.0
Kharif ~ 1.85 2.75 2.80 2.36 2.90 1.33 2.90 160 270 2.05
Urad Rabi 0.75 0.74 0.80 0.70 0.80 0.75 0.70 075 085 0.00
Total 2.60 3.49 3.60 3.06 3.70 2.08 3.60 234 355 2.05
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2017-18 2018-19 2019-20 2020-21* 2021-22**
Targets Achi. Targets Achi. Targets Achi. Targets Achi. Targets Achi.
Kharif 1.50 143 1.55 1.78 1.60 1.83 1.88 2.01 2.02 2.05
Moong Rabi 0.65 0.59 0.70 0.67 0.70 0.68 0.60 1.08 0.68 0.00
Total 2.15 2.02 2.25 2.46 2.30 251 248 3.09 2.70 2.05

Crops Season

Other
Kharif Kharif ~ 1.00 083  1.00 0.63 100 087  1.00 0.80  0.80 0.94
Pulses
I?;i;‘stabi Rabi 2.75 178 310 1.45 310 149 270 176 299 0.00
Kharif 860 931 9.85 809 1010 792 1060 869  9.82 9.45
;‘:;is Rabi 1375 1611 1610 1398 1620 1510 1500 17.02 1518  0.00
Total 2235 2542 2595 2208 2630 2303 2560 2572 2500 945
Kharif  136.85 14047 14455 14152 14790 14381 14935 14956 15143  150.50
;‘:;{:0"‘1 Rabi 13615 14455 14570 143.69 14320 153.69 151.65 159.08 15588  0.00
Total ~ 273.00 28501 29025 28521 29110 297.50 301.00 308.65 307.31  150.50
Kharif 2540  21.01 2550 2068 2584 2225 2555 2403 2600  23.39
g‘:lt:le 4 Rabi 1010 1045 1049 1085 1026 1097 1145 1207 1240  0.00
Total 3550 3146 3599 3152 3610 3322  37.00 3610 3840  23.39
Sugar-cane 355.00 379.90 385.00 40542 38550 37050 390.00 399.25 397.00 419.25
Cotton# 3550 3281 3550 2804 3575 3607 3600 3538 37.00 3622
Jute## 11.00 959 1050 950 1050 945 1000 912 1000  9.19
Mesta## 070 044 070 0.32 070 043 050 043  0.60 0.41
]M“Z‘;t‘g;# . 1170 1003 1120 982 1120 988 1050 956  10.60  9.61

Source: DES, Ministry of Agriculture and Farmers” Welfare
# Million bales of 170 kg for cotton, ##Million bales of 180 kg for Jute & Mesta, * As per 4" Advance Estimates of 2020-21, **As per
1t Advance Estimates of 2021-22

Doubling farmers’ income through export Pradhan Mantri Krishi Sinchai Yojana (PMKSY),
implementation of National Beekeeping Honey
The Government of India has taken wvarious Mission (NBHM), interest subvention scheme by
steps to increase the income of farmers in which providing Kisan Credit Card (KCC), Electronic
enhancement of agri exports is one of the focused National Agriculture Market (e-NAM), etc. Also,
actions. Agriculture exports help farmers to take Agri Infrastructure Fund of Rupees one lakh crore
advantage of wider international market which has been setup for post-harvest infrastructure. In
translates into increased income of the farmers. the year 2020, India has become the ninth largest
exporter of agricultural products in the world.
The Government has adopted several (Values in Rs. Crore)
developmental programmes, schemes, reforms S.No Year Export

and policies that focus on higher incomes for the

farmers. All these policies & programmes are being 1 2018-19 172484.38
supported by higher budgetary allocations, non- 2 2019-20 155781.72
budgetary financial resources by way of creating 3 2020-21 210093.40

corpus funds like Micro Irrigation Fund and
Agri-marketing Fund, promotion of 10,000 FPOs,
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THE STATE-WISE DETAILS OF AGRICULTURAL EXPORT DURING LAST THREE YEARS
(Values in Rs. Crore)

Source: DGCIS, Ministry of Commerce, Govt. of India.
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Unique ID for farmers

Ministry of Agriculture & Farmers Welfare,
Government of India is in the process for creating
unique ID of farmers of the country. The unique
identifier of the farmer will link the farmer profile
with all the agricultural schemes which have been
availed by the farmer. Some of the benefits to the
farmers are given below:

i. Provisioning farmer’s verification through
e-Know Your Farmer (e-KYF) which would
eliminate the need of resubmitting physical
documents to different departments for
availing benefit(s) under different schemes.

ii. Access to field based & customised
advisories.

iii. Ease of accessing the damage to crops due
to extreme weather condition.

As on 09.12.2021, the database of farmers
registered under PM-KISAN includes 11.64 crore
farmers.

Standard Operating Procedure (SOP) for use of
drone in agriculture

Hon’ble Union Minister, Shri Narendra Singh
Tomar, on the occasion of release of Standard
Operating Procedures (SOPs) for drone application
in agriculture asserted that adoption of drone
technology is the need of the time and will benefit
farmers and stated that the government is making
continuous efforts to infuse new technologies in
agriculture so as to provide sustainable solution in
context of enhancing the productivity as well as
efficiency of the agriculture sector.

Considering the unique advantages of drone
technologies in agriculture, the Ministry of
Agriculture & Farmers Welfare, (Department of
Agriculture & Farmers Welfare) in consultation
with all the stakeholders of this sector has brought
out Standard Operating Procedures (SOPs) for use
of drones in pesticide and nutrient application that
provides concise instructions for effective and safe
operations of drones. The SOP for drone regulation

for pesticide application covers important aspects
like statutory provisions, flying permissions,
area distance restrictions, weight classification,
overcrowded areas restriction, drone registration,
safety insurance, piloting certification, operation
plan, air flight zones, weather conditions, SOPs
for pre, post and during operation, emergency
handling plan.

The use of Unmanned Aerial Vehicles (UAVs)
commonly known as drones have great potential
to revolutionize Indian agriculture and ensure
country’s food security. The National Drone
Policy has been notified and the Drone Rules 2021
have been made significantly easier for people
and companies in the country to own and operate
drones. The requisite fees for permissions have
also been reduced to nominal levels.

Drones are well-equipped with many features
like multi-spectral and photo cameras and can
be used in many areas of agriculture sector such
as monitoring crop stress, plant growth, predict
yields, deliver props like herbicides, fertilizer and
water. Drones can be used for assessing the health
of any vegetation or crop, field areas inflicted by
weeds, infections and pests and based on this
assessment, the exact amounts of chemicals needed
to fight these infestations can be applied thereby
optimizing the overall cost for the farmer. Drone
planting systems have also been developed by
many startups which allow drones to shoot pods,
their seeds and spray vital nutrients into the soil.
Thus, this technology increases consistency and
efficiency of crop management, besides reducing
the cost.

The farmers face many problems like
unavailability or high cost of labours, health
problems by coming in contact with chemicals
(fertilizers, pesticides, etc.) while applying them
in the field, insects or animals bites, etc. In this
context, drones can help farmers in avoiding these
troubles in conjunction with the benefits of being
a green technology. Use of drones in agriculture
may also give ample opportunities to provide
employment to people in rural areas.
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Year End Review: 2021 - Ministry of Agriculture
and Farmers Welfare

Achievement of Department of Agriculture &
Farmers Welfare for the year 2021-22

» Production

For year 2021-22, the production data is
available for only kharif crops (as per first
advance estimates)

e Foodgrains (kharif) - 150.50 MT
e Oilseeds (kharif) - 23.39 MT

e Sugarcane - 419.25 MT

> PM-KISAN

e Under Pradhan Mantri Kisan Samman Nidhi
Scheme (PM-KISAN), more than 1.60 lakh
crore rupees have been directly transferred to
more than 11.54 crore farmers.

> PM-KMDY

e Total 21,42,718 number of farmers have
been enrolled under Pradhan Mantri Kisan
Maandhan Yojana (PM-KMDY).

» AIF

e Till date, a total of 8702 projects have been
sanctioned under the scheme with a loan
amount of Rs. 6254 crores, out of which, Rs.
2291 crores have been disbursed for 4315
projects.

» MSP

e The Union Budget for 2018-19 had announced
the pre-determined principle to keep MSP
at levels of one and half times of the cost of
production. In line with the same principle,
Government had announced the increase in
MSP for all mandated kharif crops of year
2021-22 on 9% June, 2021. The expected return
to farmers over their cost of production is

estimated to be highest in case of bajra (85%),
followed by urad (65%) and tur (arhar) (62%).
For rest of the crops, return to farmers over
their cost of production is estimated to be at
least 50%.

On 8™ September, 2021, the Government
announced the MSP for all mandated rabi
crops for Rabi Marketing Season (RMS) 2022-
23. The expected returns to farmers over their
cost of production are estimated to be highest
in case of wheat and rapeseed & mustard
(100% each), followed by lentil (79%), gram
(74%), barley (60%) and safflower (50%).

National Food Security Mission

During 2021-22, NFSM is being implemented
in identified districts of 28 states & 2 Union

Territories (UTs) viz., Jammu & Kashmir and
Ladakh.

NFSM-Rice in 193 districts of 24 states & UT of
Jammu & Kashmir.

NFSM-Wheat in 124 districts of 10 states & 2
UTs viz., Jammu & Kashmir and Ladakh.

NFSM-Pulses in 644 districts of 28 states & 2
UTs viz., Jammu & Kashmir and Ladakh.

NFSM-Coarse Cereals in 269 districts of 26
states & 2 UTs viz.,, Jammu & Kashmir and
Ladakh.

NFSM-Nutri-Cereals in 212 districts of 14
states.

NFSM-Commercial Crops, cotton is
implemented in 15 states, jute in 9 states and
sugarcane in 13 states of the country.

The Targeting Rice Fallow Area (TRFA)
programme under NFSM is implemented in
11 states of the country to promote cultivation
of pulses in rice fallow areas of the states.

An amount of Rs. 1560.00 crore (BE) has been
allocated for NFSM during 2021-22.
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Oilseeds

NFSM-Oilseeds is being implemented in 27
states and 3 UTs.

Annual Action Plan of the states/UTs has
been approved for an amount of Rs. 276.46
crores. Out of this, an amount of Rs. 62.42
crores has been released to the states so far for
implementation of NFSM-QOilseeds.

Besides, Annual Action Plan of 8 states for an
amount of Rs. 50.00 crore has been approved
for implementation of TRFA oilseeds.

Govt. of India has fixed targets of 29.21 million
ha for area coverage, 36.56 MTs for production
and 1337 kg/ha for productivity under
oilseeds.

Distribution of over 834535 soyabean minikits
with yield of not less than 20 qtl/ha and
distribution of 58416 groundnut seed minikits
with yield not less than 22 qtl/ha under Kharif
2021-22 season.

In rabi season, over 8,20,600 mustard minikits
and 11,000 groundnut minikits are planned to
be distributed.

Mission Organic Value Chain Development
for North Eastern Regions (MOVCDNER)

170 FPO/FPCs created covering 153116
farmers and 155495 ha area.

288 collection, aggregation, grading units,
Custom Hiring Centres, 26 processing and
pack house entities created under FPO/FPCs
and private ownership.

93 transportation vehicles provided to FPO/
FPCs.

7 states developed their own brands.

Marketing facilitation of ginger, turmeric,
pineapple and king chilli have been major
success and FPCs have been supported with
buyback agreements.

The export of king chilli sauce, pineapple
(canned) and ginger flakes to UK, USA,
Australia, France and Swaziland have already
started.

Industry mentorship model with necessary
infrastructure development with 3 FPCs.

Contract production of ginger and turmeric
with 100% buyback assurance finalized with
3 FPOs in Arunachal Pradesh with Parvata
Foods.

Contract cultivation of other high value crops
such as perila, black thai ginger and Calendula
flowers is under process.

Paramparagat Krishi Vikas Yojana (PKVY)

Under PKVY scheme, 19043 clusters have been
formed during 2018-19 to 2020-21 in Phase-
Il against the target of 20500 clusters. Work
continues in 19043 clusters (Phase-1I) and old
11891 clusters of Phase-I (2015-16 to 2017-18)
in 2021-22.

Total 3.81 lakh ha area covered formed during
2018-19 to 2021-22 in Phase-II against the
target of 4.10 lakh ha area and work continues
in 2.38 lakh ha area covered in Phase-1 (2015-16
to 2017-18) in 2021-22 under PKVY.

Total 9.52 lakh farmers have been benefitted
during 2018-19 to 2020-21 in Phase-II and
farmers are engaged for completing the
spillover activities during the CFY 2021-22.

In addition to above, under Namami Gange
Programme, Rs. 101.56 crores fund has been
released for 6181 clusters and 1.23 lakh ha area
has been covered till date since 2017-18.

In addition to above, under natural farming,
funds have been released for an area of 4.09
lakh ha since 2020-21.

In Jaivik-kheti portal, total 5.45 lakh farmers,
16905 local groups, 75 input suppliers, 7881
buyers and 178696 products have been
registered.
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Government has initiated Large Area
Certification (LAC) programme since 2020-
21 to certify large traditional/default organic
areas such as hills, islands, tribal or desert
belt with no past history of GMO and agro
chemical uses. Under this programme, 14,445
ha area under Car Nicobar and Nancowry
group of islands in Union Territory of A&N
Islands have been certified to transform entire
territory of these islands to organic, similar
to Sikkim. Proposal of 5000 ha area has been
received from Ladakh under LAC and fund of
Rs. 11.475 lakh has been released. The entire
cultivable land of 2700 ha area of Lakshadweep
have been certified organic under Large Area
Certification.

Various brands have been developed and
business tie-ups have been formed with
various business groups for marketing of
organic produce under PKVY scheme.

Rashtrya Krishi Vikas Yojana (RKVY-
RAFTAAR) in 2021-22

Rs. 1034.21 crores has been released to the
states during 2021-22.

So far, 286 projects has been approved by the
states for implementation during 2021-22 .

Seeds

During 2021-22, wunder Seed Village
Programme, assistance amounting to Rs. 13.44
crore has been released and 6.32 lakh farmers
have been benefited (as on date).

Under National Seed Reserve, 1.75 lakh qtls.
seeds of short and medium crop varieties have
been proposed to be maintained to meet the
contingency and unforeseen situations like
drought and flood for Kharif 2021 and an
amount of Rs. 4.77 crore has been released.

During 2021-22, a total amount of Rs. 1.33
crore has been released to create Seed Storage
Capacity of 2600 MT.

Transport subsidy of Rs. 4.86 crore has been
released for movement of 2.54 lakh quintals of
seeds to North-Eastern states and other states,
etc.

Rs. 4.00 crore has been released for
strengthening and renovation of 5 seed testing
laboratories in the country.

An amount of Rs. 0.30 crore has been released
for establishment of 3 green house in the
country.

An amount of Rs .0.06 crore has been released
for organizing training on seed related
activities in the country.

An amount of Rs. 1.43 crore has been provided
for support to Seed Certification Agency (for
the staff cost).

Agricultural Mechanization

During 2021-22, an amount of Rs. 331.94
crore, Rs. 193.35 crore and Rs. 159.59 crore,
respectively, have been sanctioned to Punjab,
Haryana and Uttar Pradesh under Promotion
of Agricultural Mechanization for in-situ
Management of Crop Residue.

An amount of Rs. 523.04 crore have been
allocated/released to the State Governments
for providing 75,223 numbers of various
machines and equipment to the farmers on
subsidy, 1540 Custom Hiring Centers, 53 hi-
tech hubs and 2629 farm machinery banks.

10,166 trainees have been trained and 394
demonstrations have been conducted through
FMTTIs; 829 agricultural machineries and
equipment have been tested through FMTTIs
and identified institutes of DA&FW, 75,223
agricultural machinery & equipments have
been distributed on subsidy to the farmers and
4222 Custom Hiring Centers/hi-tech hubs/
farm machinery banks have been established
to provide machines and equipment to small
and marginal farmers on rental basis.
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On multi-lingual mobile app-based aggregator
platform ‘FARMS’ (Farm Machinery Solutions)
App, 42,179 service providers have registered
with more than 1,64,011 machines for renting.
More than 5,23,95,476 farmers/other users
have also registered for availing the services
through this app.

Pradhan Mantri Fasal BimaYojana(PMFBY)

Against budget provision of Rs. 16000 crore,
Rs. 9719.24 crore have been released/utilized
during 2021-22.

During Kharif 2021, total number of 484.6 lakh
farmers applications have been enrolled over
an area of 244.7 lakh ha. for a sum insured of
Rs. 99368 crore.

Out of the partial claims of Rs. 11148 crore
for the year 2020-21, claims of Rs. 10385 crore
have already been paid to 110.7 lakh farmer
applications.

Rained Farming System:

Government has announced for augmentation
of Micro-Irrigation Fund corpus created in
NABARD of Rs. 5000 crore by another Rs. 5000
crore and continuation during 15" Finance
Commission for expanding area of micro
irrigation in country.

An area of 59.37 lakh ha has been covered
under micro irrigation in the country from
2015-16 till date under PMKSY-Per Drop More
Crop programme.

Budget Allocation

The Department of Agriculture, Cooperation
and Farmers Welfare has been allocated Rs.
1,23,018 crore in financial year 2021-22.

Trade

The export of agri and allied commodities
during 2020-21 were Rs. 310811.44 crores
as compared to the same period last year
indicating an increase of 22.86%. The
commodities which posted significant positive
growth in exports were wheat, other cereals,
rice (other than basmati), soya meal, raw cotton,
fresh vegetable and processed vegetables, etc.

Wheat and other cereals posted huge growth
over last year, i.e., increased from Rs. 444.20
crore to Rs. 4173.08 crore and Rs. 1454.72
crore to Rs. 5198.42 crore, respectively. India
has witnessed tremendous growth of 839.46%
for wheat export. Country has witnessed
significant growth in export of other
than-basmati rice (146.92%). Export of
other than-basmati rice has gone up from Rs.
14400.33 crorein 2019-20 to Rs. 35557.04 crore in
2020-21.

Other commodities of agri. & allied basket
witnessing significant increase in export 2020-
2021 as compared to corresponding period
during 2019-20, have been raw cotton (Rs.
13968.38 crore vs. Rs. 7539.53 crore, growth
85.27%), fresh vegetable (Rs. 5388.03 crores vs.
Rs. 4617 crore, growth 16.69%) and processed
vegetables (Rs. 3150.06 crore vs. Rs. 2212.03
crore, growth 42.41%), etc.

The export details of agriculture commodities
in 2021-22 (up to October, 2021) are as follows-
raw cotton - Rs. 9224.07 crore, fresh vegetable
- Rs. 3648.69 crore, processed vegetable - Rs.
1887.94 crore.

Despite COVID-19, balance of trade in
agriculture has favourably increased during
2020-21 to Rs. 156300.23 crores as against Rs.
105530.25 crore during the same period in
2019-20.

Plant Protection

During 2021-22, an amount of Rs. 108.74 crore
has been released (as on 03.12.21).

A total number of 12,013 (till October, 2021)
samples were analyzed for pesticide residue
under Monitoring of Pesticide Residue at
National Level (MPRNL) scheme.

Approximately, 120.48 lakh hectares has been
covered under Locust Surveillance in the year
2021-22. 2 National Training Workshop on
Desert Locust was conducted in collaboration
with FAO and 22 Locust Awareness
Programme have been conducted.
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Total number of Farmers Field School (FFSs)
conducted under CIPMCs are 70 (kharif)
and 212 (rabi) (undergoing). Total number of
farmers trained under CIPMC are 2450 (kharif)
and 7420 (rabi).

Up to November, 2021, a total of 4,53,573
Export Phytosanitary Certificate and total
1,17,227 Import Release Order have been
issued. Total revenue generated through plant
quarantine activities is 381.31 crore.

Total number of Registration Certificates
(CRs) issued under various categories u/s
9(3b) (provisional registration)/9(3) (new
molecule registration)/9(4) (already registered
molecules) under Insecticide Act, 1968 w.e.f.
up to 28.12.2021 are 23009.

A total of 46 pesticides have been banned till
date, but no pesticide has been banned in the
year 2021-22 as on 28.12.2021.

Total number of awareness programmes
conducted under National Institute of Plant
Health Management (NIPHM) are 121 and
total number of persons trained are 5803.

National Beekeeping & Honey Mission
(NBHM)

8 project proposals of the State Governments/
Agencies/Organisations/Deprtments/
ICAR/ CAUs/SAUs, etc. for total assistance
of Rs. 1223.45 lakh has approved by EC under
NBHM by NBB.

Madhukranti portal for online registration/
traceability system for source of honey and
other beehive products has been launched.

More than 11,000 beekeepers/beekeeping and
honey societies/firms/companies with 17.00
lakh honeybee colonies registered with NBB
and uploaded on Madhukranti portal.

A state of the art honey & other beehive
products testing lab at 1ARI, Pusa, New Delhi
has been launched.

100 FPOs of beekeepers/honey producers
have been allotted to TRIFED (14 ), NAFED
(60 ) and NDDB (26 ) in the identified areas/
districts/clusters selected by the National Bee
Board (NBB) for implementation of activities
under NBHM.

AMUL honey has been launched in
collaboration ~with Gujarat Cooperative
Milk Marketing Federation Ltd. (GCMMF)
and Banaskantha District Cooperative Milk
Federation, Gujarat.

ATMA

During the financial year 2021-22, an amount
of Rs. 225.83 crore has been released to states/
UTs under ATMA scheme (till date). States/
UTs have reported physical achievements up
to 31/10/2021 viz., training of 20101 extension
personnel, training of 734529 farmers, exposure
visits of 165148 farmers, demonstrations on the
field of 210712 farmers, 320060 farmers visited
in 4236 Kisan Melas, mobilization of 11595
Farmers Interest Groups and setting up of
10082 farm schools on the field of progressive/
awardee farmers.

Agri-Clinics and Agri-Business Centers

During 2021-22, with the release of Rs. 1194.98
lakh, a total 3033 candidates were trained, 1337
ventures were established and 166 ventures
have been subsidized till now.

Kisan Call Centre

During 2021-22, total 32,95,656 calls were
answered and Rs. 2336.01 lakh were released
till date.

Sub-Mission on Agro-forestry (SMAF)
Scheme

Since inception of the scheme w.e.f. FY 2016-17,
a total of 401 lakh trees under an area of 93,809
hectares have been planted in the country so
far. Under the scheme, about 76,373 farmers
have been benefitted so far.
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General Survey of Agriculture

Trend in Food Prices

The rate of inflation, based on monthly WPI,
stood at 13.56% (provisional) for the month of
December, 2021 as compared to 1.95% during the
corresponding period of last year.

Based on Wholesale Price Index (WPI) (2011-
12=100), WPI of pulses, vegetables, fruits and
cereals increased by 3.86 percent, 31.56 percent,
15.09 percent and 5.10 percent, respectively, in
December, 2021 over corresponding period of last
year.

Among cereals, WPI based rate of inflation for
paddy and wheat increased by 0.25 percent and
11.41 percent in December, 2021 over December,
2020.

The WPI for cereals increased by 0.56 percent,
whereas for fruits, vegetables and pulses, it
decreased by 2.68 percent, 3.83 percent and 1.35
percent, respectively, in December, 2021 over
November, 2021.

Among cereals, WPI for wheat increased by
0.74 percent whereas for paddy, it decreased by
0.12 in December, 2021 over November, 2021.

WPI food index (weight 24.38%)

The Food Index consisting of ‘Food Articles” from
Primary Articles group and ‘Food Product’ from
Manufactured Products group has decreased from
170.4 in November, 2021 to 169.0 in December,
2021. The rate of inflation based on WPI Food
Index increased from 6.70% in November, 2021 to
9.24% in December, 2021.

Rainfall and Reservoir Situation, Water Storage
in Major Reservoirs

Cumulative post-monsoon season (October-
December), 2021 rainfall for the country as a
whole during the period 1%t October, 2021 to 29t
December, 2021 has been 43% higher than the Long
Period Average (LPA). Rainfall in the four broad
geographical divisions of the country during the
above period has been higher than LPA by 60% in
South Peninsula, by 49% in North-West India, by
36% in Central India and by 10% in East & North
East India.

Out of 36 meteorological sub-divisions,
24  meteorological  sub-divisions  received
large excess/excess rainfall, 07 meteorological
sub-division received normal rainfall and 05
meteorological sub-divisions received deficient/
large deficient rainfall.

Current live storage in 133 reservoirs (as on
30t December, 2021) monitored by Central Water
Commission having Total Live Capacity of 172.46
BCM was 124.95 BCM as against 126.17 BCM on
30.12.2020 (last year) and 105.11 BCM of normal
storage (average storage of last 10 years). Current
year’s storage is 99% of last year’s storage and
119% of the normal storage.

During the current Rabi season 2021, (as on
31.12.2021), 634.38 lakh ha area has been sown as
compared to 625.04 lakh ha during 2020-21 during
the same period.

A statement indicating comparative position
of area coverage during the current Rabi season
2021 is given in the Annexure-I.
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ANNEXURE-I ALL-INDIA CROP SiTUATION RABI (2021-22) As oN 31-12-2021
(In lakh ha.)
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Articles

Sustaining Farmer Producer Companies in India - Key Issues and
Challenges

K. N. SELVARAJ! AND P. AISHWARYA2

Abstract

The objective of the paper is to examine the major factors responsible for post formation sustainability
of Farmer Producer Companies (FPCs). The paper relies on the secondary data from various published
sources and primary data collected by personal interviews. The present study brings out the key factors
responsible for sustenance of FPCs in the long run. Though there is an upward trend in the growth of
FPCs, but the numbers of FPCs are insufficient for the 120 million farmers in India. FPCs seem to falter in
terms of risk mitigation, as all the members of FPCs view sudden collapse in market price as their biggest
fear. One of the biggest challenges for FPCs is its ineptness in accessing capital. The findings show that
of very few members of the FPCs reported improved credit access and many of the FPC farmers reported
status quo in access to capital. Availing income tax exemption benefits, supply of inputs at reasonable cost
along with providing crop management technical advice periodically for efficient input use and resorting
to effective output marketing are the various options for stability and growth. Lack of proper monitoring
and evaluation, and lack of technical persons with adequate qualifications for maintenance of records and
drawing specific feasibility business plans are the major constraints noticed in many of FPCs. Confiscation
of these limitations would no doubt improve functionality, operational capability and financial efficiency of
FPCs. Increase in percentage of female operational holders during different Agriculture Censuses indicates
participation of more and more women in operation and management of agricultural holdings in the country
signifying the role of women in agricultural development.

Keywords: Growth, Farmer Producer Company, sustainability factors, financial support, market risk

1. Introduction

The Indian government has a target of doubling
the farmer’s income from an average of less
than Rs. 1.0 lakh per annum (INR 96,703 during
2015/16) to close to Rs. 2.50 lakh (INR 2,19,724)
by 2022/23 by emphasizing on value addition.
Among the different instruments to achieve this
goal, promotion of new and scaling up of existing
member based institutions of farmers such as
Farmer Producer Organizations (FPOs) has been
given focus. The importance of FPOs is well
understood from the fact that the year 2014 was
observed as the “Year of FPO” by the Government
of India. These FPOs can be formed at state,

cluster and village levels by forming groups and
are registered under the Indian Companies Act,
2013 as Farmer Producer Company (FPC). FPCs
are corporate entities and they work under the
principles of a cooperative society with more
accountability and professionalism. These FPC are
involved in procurement of agricultural products
from the members and marketing of the products
locally and to distant markets. Other activities
of FPC also include supply of inputs such as
seeds, fertilizer and agricultural machineries,
creating market linkages, imparting training
and networking with government and other
institutions and providing financial and technical
advice to members of the company. It is expected
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that given the extremely small landholdings in
India, promotion of FPOs can lead to economies
of scale and addresses the problems of production
and marketing and improve the bargaining
power of farmers through backward and forward
linkages. However, FPCs face many challenges
particularly with respect to governance, accessing
capital and business opportunities.

1.1 Objectives of the study

The paper analyzes the major factors responsible
for post-formation sustainability of FPCs with
following objectives:

(i) To examine the growth of FPCs in India.

(i) To assess the various policy measures
supporting FPCs.

(iii) To find out the major factors responsible for
post-formation sustainability.

(iv) To suggest measures for better governance
and progress of the FPCs.

2. Data sources and methodology

Data on number of FPOs promoted by Small
Farmers” Agribusiness Consortium (SFAC) and
others organizations such as National Bank for
Agricultural and Rural Development (NABARD),
State Department of Marketing and Agribusiness
and Non Governmental Organizations (NGOs) in
various states of India and districts of Tamil Nadu,
apart from FPOs likely to be formed in the various
states of India and Tamil Nadu state in particular
under Collective Farming project, were gathered
from various websites and published sources.
Marketed surplus of agricultural commodities
over the period from 1950/51 to 2014/15 were
also collected from various issues of Agricultural
Statistics at a Glance. Personal interview was
conducted with the two coconut based FPPOs, two
the millets based FPOs and one the plantation
sector based FPO to assess sustainability factors.

The members of the selected FPCs and the
directors of the FPCs were interviewed personally
through set of questions in order to understand the
causes for success and failures, and the constraints
in stabilizing the companies for better growth.
Binary type of questions were administered to
them particularly on pre and post-formation of
FPCs. Both published and primary data were
subjected to simple arithmetic calculation to test
the objectives.

3. Results and discussion
3.1 Growth of FPOs

FPCs in India have increased over the period of
time due to various supports including policy
incentives. As on 31.05.2018, there were 744
FPOs promoted by SFAC under 2 and 3 years
programmes (Table 1). There are other 339 FPOs.
which were promoted by other organizations in
India. These FPOs are registered as Producers’
Company, Cooperatives, Trusts and Federations
under various Indian Acts like Company Act,
Cooperative Act, etc. In total, there are 1083 FPOs
in the country dealing with both input and output
marketing. Many of FPOs across the various
states were registered as cooperatives and others
were registered as Producer Company (Table 2).
Out of 744 registered FPO'’s in India, 135 FPCs
are functioning in Madhya Pradesh, followed
by Karnataka with 118 and Maharashtra with
85. There are 11 FPOs promoted by SFAC under
National Demonstration Project (NFSM) and 51
by other organizations in Tamil Nadu (Table 3).
Out of 339 FPCs promoted by other organizations
like National Bank for Agricultural and Rural
Development (NABARD), Department Marketing
and Agribusiness and Non Governmental
Organization (NGOs), Uttar Pradesh has the
largest number of FPCs at 170, followed by Tamil
Nadu (51), Uttarakhand (38), Telangana (34) and
Assam (25). It is argued that the present number
of FPCs are insufficient for the 120 million farmers
in India.
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TABLE 1: NumMmBER OF FPOs As oN 31.05.2018 IN VARIOUS STATES OF INDIA

Source: www.sfacindia.com
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TABLE 2: NuMBER OF FPOs PROMOTED BY NON-SFAC IN STATES OF INDIA

Source: www .sfacindia.com
Note: Figures in parentheses are percentages

TABLE 3: FARMER PRODUCER ORGANIZATIONS — TAMIL NADU STATE
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SEACromoted ro; | NowSTACpromtedETOy kel o b formed
Tuticorin 1 - 4
Tirunelveli - - 7
Kanniyakumari = 2 10
Krishnagiri -

Ariyalur = =

Tiruppur 1 - 3

State 11 51 185

Source: www.tn.gov.in and G.O. (s.) No. 164 dated 9.06.2017, Department of Agriculture, Government of Tamil Nadu.

Based on the initiation at the federal level,
Indian States are also promoting such FPOs and
registering them under Indian Companies Act to
promote agribusiness activities. For instance, the
state of Tamil Nadu has initiated conglomeration
of small and marginal farmers having 74.47 lakh
operational holdings of the total 81.18 lakh in
the State through Collective Farming Approach.
The concept of Collective Farming is to identify
small and marginal farmers in a contiguous area
and group them as Farmers Interest Groups
(FIG). 5 FIGs would be integrated into a Farmer
Producer Group (FPG). About 10 such groups in

a contiguous area which would be later federated
into FPOs (Table 4). FPGs are encouraged to
adopt mixed farming and add value to the supply
chain of the agricultural produce through Micro
Enterprises and service Institutions owned and
operated by them. As a pilot project, 2,000 FPGs
were to be promoted, each comprising notless than
100 farmers so as to cover at least two lakh farmers
during 2017-18. Each group would be given a
corpus fund of Rs. 5 lakh besides channelizing
grants and credit available to FPCs from NABARD
and SFAC. Government had allocated Rs. 100
crore for this purpose.

TABLE: 4 FARMER PRODUCER GROUPS PROPOSED TO BE FORMED IN THE STATE OF TAMIL NADU

- Small.and FIG - Farmer PFG -Farmer FPO likely to be
District Marginal Interest Groups Producers
Farmers (No.) (No.) Groups (No.) Riciicted

Kancheepuram 5,600 278 56 5
Tiruvallore 5,600 279 56 5
Vellore 9,800 490 98 9
Tiruvannamalai 11,400 570 114 11
Villupuram 15,600 779 156 15
Cuddalore 7,800 388 78 7
Thanjavur 7,300 365 73 7
Nagapattinam 4,300 213 43 4
Thiruvarur 3,600 182 36 3
Salem 7,800 392 78 7
Namakkal 5,600 279 56 5
Dharmapuri 6,700 336 67 6
Erode 4,300 214 43 4
Coimbatore 2,600 131 26 2
The Nilgiris 1,600 81 16 2
Tiruchirapalli 7,500 377 75 7
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Small and FIG - Farmer

District Marginal Interest Groups

Farmers (No.) (No.)
Karur 3,200 159
Perambalur 3,500 177
Pudukottai 9,700 484
Ramanathapuram 9,900 495
Sivagangai 6,900 344
Dindugal 6,900 344
Theni 3,100 156
Madurai 7,500 376
Virudhunagar 4,800 241
Tuticorin 4,500 223
Tirunelveli 7,300 367
Kanniyakumari 10,100 507
Krishnagiri 7,000 348
Ariyalur 5,400 269
Tiruppur 3,100 157
State 2,00,000 10,000

PFG -Farmer
Producers
Groups (No.)

32
35
97
99
69
69
31
75
48
45
73
101
70
54 5
31 3
2000 185

FPO likely to be
promoted

N B BNy W o &8 O 0 W W

NS

Source: www.tn.gov.in and G.O. (s.) No. 164 dated 9.06.2017, Department of Agriculture, Government of Tamil Nadu.

3.2. Sustainability Factors

a.

Stages

L. Pre-project
implementation

II. Enhancing
capacity &
implementation
of Surplus Farm
Production Plan
- Mobilization
Phase

Pre and post-formation of FPCs - Adoption
of Doctrine

Formation of FPCs has several stages before
their successful operations. There are seven
stages and stage bound activities are to be
carried out in order to sustain the business
in the post-formation of FPCs. The activities
to be carried out in each stage were
administered to the Directors/Chairman of
the select FPCs and while doing so, binary

questions (yes/no) were solicited. The
list of activities to be carried out in each
stage and activities adopted in each stage
based on opinion survey is set out in Table
5. It is found that the required activities
were not carried out fully in each stage of
pre-formation of FPCs. Further, lack of
knowledge in following the procedures in
undertaking the activities and non-adoption
of scientific techniques in formation of FPCs
lead to poor performance of many FPCs.

TABLE 5: AcTIVITIES CARRIED OUT BY THE FPCs- RESULTS OF OPINION SURVEY

inputs, storage and marketing

Activities to be carried out before formation of FPCs

Baseline on volume, value & market access, centrality
analysis, identification of product specific clusters,
feasibility analysis -break-even estimates. Procurement,

Village meetings- identification of potential farmers,
identification of opinion leaders. Identification of
potential farmers for Farmers Interest Group (FIG) &
FPOs, Local Resource Persons (LRP). Hand holding
supportfor productivity increase. Identification of value-
proposition for setting FPO (logic of collectivization)
and exposure visit of farmers/opinion leaders

Opinion

Survey-Activities undertaken
Identification of specific
clusters. Procurement of
inputs and storage

Identification of potential
farmers and FIG
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Stages Activities to be carried out before formation of FPCs Opinion
Survey-Activities undertaken
III. Pre-formation
stage of FPO/
Collective and
preparation of

Demonstration conducted on improved agriculture Organization of campaign
practices. Starting up of shareholders campaign.
Identification of training needs & imparting training to
promoters farmers of FPO. FIGs meeting & orientation

FPOs business  started for FPO scoping, vision building exercise &
plan through exposure visit of promoters’ farmers. Generating crop-
FIG level wise household information with surplus, deficit and
exercise gap exists FPO forming process initiated

IV. FPO formation Identification of FPO promoters by FIGs. Initiation of Identification of technical

stage statutory process required for formation of FPO like person for the process
attainment of PAN, DIN of Directors, etc. Stabilizing of getting legal rights.
new surplus production system & farmers in 2" Crop Membership drive
Cycle. Finalizing list of FIG members willing to join FPOs
and share money collection. Undertaking membership
drive and framing of bylaws/MoA and incorporation
of FPO. Training FIG members and promoters of FPOs

V. FPO Physical establishment of FPO, credit and inputs need Market linkages
establishment assessment, strengthening FPO (providing services
stage for system development), business planning exercise,
marketing linkages for the produce, interface with
buyers and sellers and increasing FPO'’s equity through
matching grant

VI. Implementation Implementing the business plan and undertaking the None
of business SWOT analysis
plan

VIL. Systems for Identification of indicators based on the SWOT analysis None
post formation made during the implementation of business plan for
sustainability ~ sustaining the FPO.

Source: Author’s Estimates based on the opinion survey

b. FPOs registered as companies vs. grants, export incentives and provision

cooperatives

Recent debate is that the purpose for
which the FPOs are registered as Producer
Companies is not fulfilled due to various
factors, specifically the policy support in
contrast to FPOs registered as Cooperatives.
FPO-Cooperatives unlike FPO-Companies
are entitled to avail various policy support
such as income tax rebate, non-taxable
welfare income rebate and concessions on
sales tax, state and local taxes, land lease,
fertilizer allocation, foundation seed supply
apart from marketing support state agency

of distribution outlets for selling products
(Table 6). Since FPO- Producers Companies
are unable to avail such policy incentives,
many of them are defunct and the members,
who are all small and marginal farmers, are
not adequately benefited due to inefficient
value chain. Recently the notification was
issued by Ministry of Chemical and Fertilizer
to all the State Governments to treat FPCs
on par with Farmer Producer Cooperatives.
FPCs should avail the opportunities for
better function and progress.
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TABLE 6: ConcEssiON AND Poricy SurPORT - FPO CooPERATIVES AND FPO COMPANIES

Concession/ Support
Income tax rebate under Income

Tax 1961

Relaxation from income tax

Provision for distribution of

income

Lease out of Govt. land

Central seed subsidies for
production & marketing

State support

Allotment of fertilizers

Allotment of Breeder seeds which
is regulated by Govt.

State Govt. policy to support such
initiatives

FPOs - Cooperatives

Section 80P of the Income Tax Act
for providing exclusive tax rebate to
cooperative societies.

Income up to Rs. 1 lakh is also free
from tax if it is earned other than
activities mentioned in point no. 1.

There are different provisions for
distribution of income in different
welfare heads which is non-taxable

Provision made at Govt. revenue
department for lease out of Govt. land
at very low rates.

Eligible for all Govt. seed production,
distribution and marketing subsidies
under different schemes like ISOPAM,
NFSM, RKVY, etc.

State Govt. is supporting several
cooperatives support cells like Beej
Maha Sangh by providing all kinds
of logistics, production, training
and marketing support to seed
cooperatives; while MARKFED is
another such federation supporting
primary cooperatives.

Cooperatives are eligible for fertilizer
allocation through State Marketing
Federation (MARKFED) which is the
authorized body of state government
to get allocation and distribution
through member cooperatives.

Allotment of Breeder seed is only
made to Central & State Seed Producer
Agencies like NSC, State Seed
Corporations, and Cooperatives like
IFFCO & KRIBHCO and all State Seeds
Cooperative through Federations like
Beej Maha Sangh.

Number of policies are available at
every state & central level

Source: IIM Report and SFAC and ASAI and Author’s compilation.

FPOs - Company

All income is taxable @ 30.2%

None

None

None

PCs are not eligible for such
subsidies.

No such support is available
for PC. In fact, membership of
those federations is not open to
PC even if they want.

It is not available for PC.
MARKEFED is not open for
membership to the PC.

No such provision is available.

To some extent in M.P, no other
states have any policy on PC.
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: Venture Capital
Haliens Assistance (Rs. in Crore)
X Plan
(2002-2007) 23.86
XI Plan 120.17
(2007 -2012)
XII Plan
(2012 - 2017) up to 336.34
31.03.2017
2012 - 2013 40.40
2013-2014 79.91
2014-2015 81.81
2015-2016 58.50
Total 480.37

Financial support

Though FPOs have many advantages to
transform the economy of progressive
farmers, it has not achieved the expected
success. One of the biggest challenges for
FPOs is ineptness in accessing capital in
spite of the fact that several initiatives have
been undertaken by the Government of
India to provide credit to these FPCs for
investment in various business ventures.
SFAC was established (registered as
Society) on 18 January, 1994 as a catalytic/
facilitating agency to promote agri-business
activities of FPCs. SFAC is implementing
a Central Sector Scheme for Agribusiness
Development through Venture Capital

Assistance (VCA) to qualifying projects,
which promotes linkages with farmers
for procurement of their produce as raw
material and provides employment in rural
areas. Further, SFAC is also implementing
the Equity Grantand Credit Guarantee Fund
Scheme (EGCGEFS) for FPCs to support the
equity base of FPCs by providing matching
equity grants up to a maximum of Rs. 10.00
lakh and provide risk cover to banks which
advance loans to FPCs without collateral
upto Rs. 100.00 lakh (Tables 7-9). SFAC also
procures pulses and onions from the FPCs
under Price Stabilization Fund to assure
better market prices for the members of
FPCs.

TABLE 7: PERFORMANCE OF VENTURA CAPITAL AssiSTANCE (VCA) or SFAC

Source: www.sfacindia.com

Total Project Cost
(Rs. in Crore)

No. of Projects

TABLE 8: STATE-WISE SANCTIONED VCA ScHEMES oF AFAC

State Number
Maharashtra 316
Uttar Pradesh 195
Karnataka 159
Gujarat 185
Rajasthan 140
Tamil Nadu 84
Chhattisgarh 95
Haryana 67
Himachal Pradesh 63

362.51 103
1461.03 409
4062.09 1111
539.13 -
1079.44 -
925.96 272
636.71 -
5785.63 1623
State Number
Punjab 29
Andhra Pradesh 20
Manipur 11
Nagaland 09
West Bengal 07
Telangana 07
Arunachal Pradesh 04
Meghalaya 03
Bihar 04
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State Number State Number
Madhya Pradesh 75 Tripura 03
Kerala 40 Goa 01
Jammu and Kashmir 42 Jharkhand 02
Uttarakhand 35 Mizoram 01
Assam 24 Orissa 02

Source: www.sfacindia.com

TABLE 9: NuMBER AND AMOUNT OF EQUITY GRANT SANCTIONED

SI. No. State No. of Equity Grant Sanctioned Total Amount
1. Gujarat 03 17.18
2. Madhya Pradesh 07 18.02
3. Manipur 01 5.66
4. Maharashtra 06 40.53
5. Rajasthan 02 18.76
6. Tamil Nadu 09 70.08
7. Uttar Pradesh 06 34.17
8. West Bengal 17 76.30
9. Haryana 01 9.99

Total 52 290.69

Source: www.sfacindia.com

One of the prime motives behind formation
of FPCis to provide capital access. However,
studies show that only 3 percent farmers
reported improved credit access and
around 59 percent FPC farmers reported
status quo in access to capital. Of the total
1623 projects sanctioned under the Venture
Capital Assistance (VCA) for the period
between 2002 and 2017, Maharashtra had
the maximum number with 316 projects
followed by Uttar Pradesh (195), Gujarat
(185) and Karnataka (159). Though Madhya
Pradesh has maximum number of FPCs,
it secured only 75 projects. Number of
projects sanctioned in relation to number of
FPCs functioning in each state shows clear
picture of FPCs role and their commitment.
One of the reasons for non-operational of
FPCs in Tamil Nadu is financial assistance.
Of the total sanctioned agribusiness
projects under venture capital scheme,
Tamil Nadu received 84 projects, mostly

related to creation of cold storage facilities.
Under Equity Grant and Credit Guarantee
Fund Scheme, Marutham Sustainable
Agricultural Producer Company,
Velliangiri Uzhavan Producer Company
and Valanadu Sustainable Producer
Company are the beneficiaries. It is also
observed from annual data published in
SFACs annual report that most of FPCs in
many states have not availed the facilities of
empanelled consultants to deliver feasible
project proposals for seeking grant.

Access to credit is a major bottleneck for
the growth of FPCs. Though SFAC supports
equity base of FPCs by providing matching
equity grants and provides risk cover to
banks which advance loans to FPCs without
collateral, still many of the banks refuse to
provide loans due to collateral security.
Most of the FPCs have no collateral except
share capital of the members. Though the
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share capital is considered by the banks as
collateral, insufficient members’ enrollment
and inadequate share capital hampers
the access to credit. There is always a fear
that the loan taken to invest in agriculture
related activities could turn the members
of FPC into a debt trap since many times,
agricultural produce does not fetch the
expected price. As a result, farm incomes
are not increasing with agricultural growth
hovering around an average of two percent
in India. Further, farm loan waiver is main
reason for hindering the bankers sanctioning
subsidized loans. As per available statistics,
the farm loans’ waiver has already cost the
country Rs. 107,000 crore which constitutes
0.65 percent of the Gross Domestic Product
(GDP).

Income Tax exemption

FPCs attract 30.2 percent corporate tax
from the first year like any other company.
However, Government of India announced
in the recent budget that there is hundred
percent deduction to these companies
registered as FPCs and having annual
turnover up to Rs. 100 crore in respect of
their profit derived from such activities for
a period of five years from financial year
2018-19. Such exemption will undoubtedly
improve the morale of members of FPCs
to diversify their business and increase
their income. Moreover, the share holders
are entitled to get higher income which
definitely increases members’ enrollment
leading to better security of company to
avail credit facilities, which is major cause
for the slow progress of many FPCs.

Market risk and price support

Commodity prices on nominal terms
may be rising but have not benefited the
producers. For farmers, the terms of trade
have been worsening. Rising commodity
prices is leading to an inflationary situation
and farmers carping about low prices for
their products. The situation of the farmers
has got aggravated with the prices for
their produce not matching that of other

commodities, especially the farm inputs.
Farmers in India applied 0.05 kg fertilizers
(NPK) to produce one kg of food grains
during 1985-86, while today has increased
to 0.10 kg. The parity between rice and
fertilizer (N) was 0.50 during 1995-96 and
in the case of wheat, it was 0.53. Though
the ratio has not deteriorated much during
later years (0.54 for rice and 0.62 for wheat)
due to almost parallel increase in product
prices in relation to fertilizer price, there
is inefficiency in fertilizer use. Increase in
fertilizers prices and decline in marginal
productivity of fertilizers (FUE) together
added to increased cost of production.

Volatility in price places producers
in a precarious situation as they witness
unforeseen losses due to fall in output
prices or are faced with increased cost
of cultivation due to higher input prices.
Besides, as majority of Indian farmers are
small and marginal with petite marketable
surplus to dispose with, they are exposed
to vagaries of the market. India has more
than 81 million agricultural land holdings.
The holdings of small and marginal farmers
together constitute around 80 percent of
the total holdings and their average size is
less than one ha. Average size of holding
declined from 1.45 ha to 0.91 ha between
1970-71 and 2001-02 and further to 0.80 ha
as per the latest census (Table 10), showing
extreme  marginalization  challenging
the improvement in productivity of
crops through adoption of frontier
technologies and efficient marketing for
remunerative prices. Increase in percentage
of female operational holders during
different Agriculture Censuses indicates
participation of more and more women in
operation and management of agricultural
holdings in the country signifying the role
of women in agricultural development,
particularly the success of women Self Help
Groups (SHGs) signals formation of women
FPCs.
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TABLE 10: LAND HoLDING PATTERN IN INDIA AS PER THE 2010-11 CENSUS

Category Percentage of female operational Number Arf:a Of. Average size of
holdin AlBAEE UL s T
0 &8 ‘000 hectare 0 & ectare
2000-01 2005-06 2010-11
Marginal
(less than 1 ha) 11.84 12.60 13.63 62,66,555 2291.70 0.37
Small (1-2ha) 10.27 11.10 12.15 11,81,344 1643.70 1.39
Eeniedie 8.67 9.61 10.45 5,02,308 1355.51 2.7
(2-4 ha)
Medium
(4-10 ha) 6.86 7.77 8.49 1,50,646 847.81 5.63
Letige (101 5.22 6.00 6.78 17,371 349.65 2013
and above
All 10.83 11.70 12.78 81,18,224 6488.37 0.80

Source: Various issues of Agricultural Statistics at a Glance. Retrieved from www. agricoop.nic.in
Note: * Excludes Jharkhand

Despite the fact that the formation of FPCs
would enable the farmers to allay market
risk, study says that sixty five percent of
FPC farmers rate sudden collapse in market
price as their biggest fear. FPOs can provide
income protection whenever there is a fall in
market price through diversified business
activities including value addition and cost
reduction by supply of inputs at reasonable
costs. International Food Policy Research
Institute (IFPRI) conducted a study of FPOs
in Bihar, a state with many smallholders
with limited market access, and came
out with empirical findings that seventy
percent of the farmers reported getting
information about crops, technologies
and inputs (mainly seeds) and 16 percent
farmers reporting decreased input cost
while 44 percent farmers report no change.
Further, FPOs seem to falter in terms of risk
mitigation.

In order to support FPCs to mitigate
market risk, apart from providing
concession on inputs procurement and
supply, output price subsidy is provided
by procurement of produce from the
FPCs. SFAC has been nominated as a
central procurement agency to undertake
price support operations under Minimum

Support Price (MSP) for pulses and oilseeds
through the FPCs. SFAC procured pulses
and oilseeds under Price Support Scheme
of Government of India during 2012-13
and 2013-14 and Price Stabilization Fund
of Government of India during 2015-16 and
2016-17 to the tune of 26294.66 MT of black
gram (22272.87 MT) and green gram (4021.79
MT) during Kharif 2016-17. The quantity
procured by SFAC shows that pulses such
as chick pea, black gram, green gram and
pigeon pea and oilseeds namely sunflower
and groundnut were procured from the
states of Madhya Pradesh, Maharashtra,
Rajasthan, Karnataka, Gujarat, Andhra
Pradesh and Telangana. However, many
FPCs were promoted by other agencies not
entitled to avail such facilities. Available
data show that the FPCs promoted by
SFAC earned a net income ranging from
Rs. 2.23 lakh to Rs. 159.6 lakh through both
input and output activities during the year
2016-17 and mostly deal with pulses and
millets. These successful FPOs, in terms
of net return earned and annual turnover,
were promoted either under three or two
year development programmes and they
were registered under Company Act
during 2015 and 2016 except Velliangiri
Uzhavan Producer Company Ltd, which
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was registered during 2013 under special
project. However, no such procurements
were made from the FPOs of Tamil Nadu
despite the fact that these FPCs promoted
under NFSM are making profits implying
that lessons are to be learned from these
FPCs while promoting FPCs under
collective farming,.

Diversification to value addition

Market responsive agriculture has now
evolved to usher in its next stage where
growth originates more and more from crop
diversification and value added production.
There are some apprehensions about the
sustainability of small farmers producing
high value crops due to small and scattered
production, price risk associated with high
value crops and need to maintain stiff
quality standards. There many constraints
like high cost of transport, low quality
standards, poor post-harvest and lack
of knowledge of quality parameters and
standards affecting export growth. But
many FPCs have diversified their business
portfolios and entered the export markets
and become successful.

Data on marketed surplus, furnished in
Table 11, shows that the marketed surplus
increased over the period for all crops
attributing to yield potential technologies
and including government polices and
support necessitating the importance of
development of market infrastructure
including value addition. Present focus
is on establishing adequate infrastructure
for post-harvest management, especially
preservation and marketing. The National
Agricultural Policy had highlighted the
need for an increase in the private sector
participation in farming by leasing private
land for agri-business and contact farming
to private companies. Suitable amendments
were introduced to the State Agricultural
Produce Marketing Regulation Act to
promote development of marketing
infrastructure in private and co-operative
sectors, direct marketing and contract
farming. Thus, value addition is the key
for price protection which assures stable
market price for the produce. Therefore, it is
imperative that diversification of business
activities are the means for stability and
sustainability of FPOs.

TABLE 11: MARKETED SURPLUS OF CROPS

Crop 1950-50 1999-00 2009-10 2014-15
Rice 30.0 61.0 79.7 84.35
Wheat 30.0 56.0 72.3 73.78
Maize 24.0 67.0 86.8 88.06
Jowar 24.0 47.6 65.0 66.64
Bajra 27.0 61.7 70.3 68.42
Barley - 429 67.9 77.67
Ragi - 26.5 37.2 47.60
Arhar 50.0 63.5 76.5 88.21
Gram 35.0 71.8 89.5 91.10
Urad - 90.5 70.4 85.56
Moong - 74.6 82.5 90.65
Lentil 55.0 56.7 79.4 94.38
Groundnut 68.0 62.2 92.9 91.63
Rapeseed & Mustard 84.0 73.3 87.2 90.94
Soybean - 92.5 91.8 71.00
Sunflower - 99.2 99.6 89.14
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1950-50
Sesamum -

Crop

Safflower -
Niger seed -
Cotton 100.0
Jute 100.0
Onion -
Potato -

1999-00 2009-10 2014-15
86.1 94.7 93.80
89.2 73.1 100.00
94.7 88.6 38.25
83.8 97.7 98.79
97.5 85.7 98.59
98.5 98.2 91.29
47.6 81.6 71.51

Source: Various issues of Agricultural Statistics at a Glance. Retrieved from www. agricoop.nic.in

g. Lack of awareness and professionalism
Many of the members including the
Chairman and Directors of FPCs are
unaware of various schemes of the State and
Central Governments and have inadequate
knowledge in procuring the funds. Lack
of proper monitoring and evaluation also
hampers success of FPCs. Though many
FPCs conduct periodical meetings to create
awareness among the members, many
members are unaware of the benefits of
FPCs and such unawareness among the
members discourages the enrollment of new
members. Lack of technical persons with
adequate qualifications for maintenance
of records relating to income statement
and balance sheet is also one of the major
constraints noticed in many of FPCs. Lack
of capacity in drawing specific feasibility
business plans and implementing the plans
in right time is also observed.

The study indicates that one of
the drawbacks that FPOs face is the
lack of administrative capacity which
results in poor management of books
leading to issues with accountability
and transparency. These factors stand in
the way of their accessing finance from
banks. FPCs necessarily require support,
especially in the initial stages of formation.
Since many members of FPCs are poor rural
farmers, support from the government is of
paramount importance so as to build the
necessary human and technical capacity.
It is important to ensure that the support
given to FPCs does not create dependencies
and they have to mobilize internal capital

and thus develop financial sustainability.
When FPCs lack linkages with buyers, input
suppliers and all those aspects necessary
across the value chain, they cannot properly
access markets and achieve good prices
for the crops, thus undermining long term
sustainability. Lack of business skills are
further major constraints to developing
FPCs self-reliance.

4. Conclusion and policy implications

No doubt Indian farmers need another Green
Revolution to improve their income and to
achieve the target of doubling farmer’s income
by 2022, the government is implementing series
of measures. One of the initiatives is promoting
the FPCs and that can lead to economies of scale
due to marginalization of land holdings and
improve the bargaining power of farmers through
backward and forward linkages. However, the
empirical findings show that though FPCs are
increasing over the time period with argument
that number of FPCs are insufficient for the 120
million farmers in India, the desired results have
not been achieved due to many factors that were
brought out by this paper. Despite fact that the
formation of FPCs would enable the farmers to
allay market risk, the members of FPCs continue
to rate sudden collapse in market price as their
biggest fear. Further, FPCs seem to falter in terms
of risk mitigation. Recent debate is that the purpose
for which the FPOs are registered as Producer
Companies is not fulfilled due to various factors,
specifically the policy support in contrast to FPOs
registered as Cooperatives. Recent notification
issued by Ministry of Chemical and Fertilizer to
all the State Governments to treat FPCs on par
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with Farmer Producer Cooperatives may result
in better functioning of the FPCs and again it
is the prerogative of the State Governments to
implement it.

One of the biggest challenges for FPCs is
ineptness in accessing capital in spite of the fact
that several initiatives have been undertaken by
the Government of India to provide credit to these
FPCs for investment in various business ventures.
Study has shown that only very few members of
the FPCs reported improved credit access and
many of the FPC farmers reported status quo in
access to capital. Collateral security is the major
reason for refusal of credit by the banks. Most of
the FPCs have no collateral except share capital
of the members. Though the share capital is
considered by the banks as collateral, insufficient
members’ enrollment and inadequate share capital
hampers the access to credit. There is always a fear
that the loan taken to invest in agriculture related
activities could turn the members of FPC into a
debt trap since many times, agricultural produce
does not fetch the expected price and as a result,
farm incomes are not increasing.

However, the growth of FPC lies with building
confidence among the members by diversifying
their business opportunities. Many FPCs have
diversified their business portfolios and entered
the export markets and become successful. Income
tax exemption provided by the government will
undoubtedly improve the morale of members of
FPCs to diversify their business and increase their
income. Hence, the FPCs should take advantage
of the situation and resort to various business
portfolios to increase their income which in turn
will be a morale booster for the members and
increases members” enrollment. Investing on post-
harvest technologies is the key for price protection
which assures the stable market price for the
produce of the members of FPCs and maximizes
the risk taking ability of the farmers. Supply of
inputs at reasonable price by taking the advantage
of recent notification of the Government of India
along with providing crop management technical
advice periodically for efficient input use and
resorting to effective output marketing are the
various options for stability and growth.

Many of the members including the Chairman
and Directors of FPCs are unaware of various
schemes of the State and Central Governments
and have inadequate knowledge in procuring the
funds. Lack of proper monitoring and evaluation
also hampers success of FPCs. Though many FPCs
conduct periodical meetings to create awareness
among the members, many members are unaware
of the benefits of FPCs and such unawareness
among the members discourages the enrollment
of new members. Lack of technical persons with
adequate qualifications for maintenance of records
relating to income statement and balance sheet is
also one of the major constraints noticed in many
of FPCs. Lack of capacity in drawing specific
feasibility business plans and implementing the
plans in right time is also observed. Confiscation
of these limitations would no doubt improve
functionality, operational capability and financial
efficiency of FPCs. Increase in percentage of female
operational holders during different Agriculture
Censuses indicates participation of more and
more women in operation and management of
agricultural holdings in the country signifying
the role of women in agricultural development
particularly the success of women Self Help
Groups (SHGs) signals formation of women FPCs.
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What Drives the Crop Diversification? A Case Study of Punjab State

JaspaL SINGH', SHILPI KaPoor*, Tanmma DutTa®, NIRMAL SINGH® AND JAGDEEP SINGH®

Abstract

Punjab occupies a dominant place in the growth of agriculture since the advent of Green Revolution. There
has been shift in the cropping pattern from crop diversification to mono-cropping over the period of time
which has led to serious repercussions in environment including decline in groundwater, environmental
degradation due to burning of paddy straw and intensive use of fertilizers. In this context, the present
study elucidates the shift and pace of the cropping pattern in Punjab. It also studies the driving forces for
the change in cropping pattern in Punjab. These questions are looked with the Modified Entropy Index of
diversification, Cuddy - Della Valle Instability Index and comparative output return ratio considering the
period from 1975-76 to 2017-18. The findings reveal that wheat and paddy are the most stable crops due
to development of infrastructure, improvement in technology and high output returns. It has also become
the farmer’s choice in view of assured minimum support price through public procurement system by the
government. The use of fertilizers, irrigation facilities and mechanization in agriculture, stable yield and high
returns are the major drivers which have led to decline in diversification. To promote diversified cropping
pattern, crops other than cereals should be competitive in terms of their net returns to wheat and paddy.

Keywords: Comparative output return ratio, diversification, modified entropy index, Cuddy-Della Valle Index

1. Introduction

The agricultural policy in India initiated to achieve
the self-sufficiency in the production of food
grains in 1960s was augmented with the Green
Revolution in the northern part of the country. The
food grains were procured from the farmers in
order to strengthen the public distribution system
and maintain the buffer stock. The production
was augmented with the use of high yielding
variety seeds, irrigation and use of fertilizers
with the successful adoption of the technology-
based revolution in Punjab. During the decade,
the change in technology brought a turning
point in agriculture with regard to change in the
cropping pattern and production of commercial
crops in Punjab. Initially, there was a diverse
cropping pattern in Punjab which comprised of
maize, rapeseed, wheat, mustard, barley, cotton,
groundnut and gram. However, there was
stagnation in agriculture growth between 1980-81
and 1990-91 and plunge in the economy of Punjab
(Singhetal.,2019). There was declinein the diversity

of cropping patterns and the specialization of rice-
wheat emerged in agriculture. Moreover, there was
quantum decline in the crop diversification due to
which mono-cropping culture started developing
in Punjab with the wheat-paddy dominant system
which consequently led to ecological problems
including overutilization of groundwater and
natural resources, soil degradation and reduction
in agricultural employment (Sidhu & Johl, 2002).
As a result of overuse of groundwater, there was
decline in the level of groundwater during 1973-
2003 at 24 cm per year (Hira et al., 2004) and during
2000-2013 at 43 cm (Srivastava et al., 2017). The
policymakersemphasized onchangeintheworking
of the agriculture sector to overcome the negative
externalities created in the process of production.
The urbanization in consonance with the economic
growth leads to rise in demand of high nutrition
food and crop diversification provides diversity of
food items to the people as well as improves the
income of the farmers. It reduces the associated
risk and migration and imparts sustainability to
agriculture (Mruthyunjaya & Chauhan, 2003).
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The studies have been conducted to analyze the
crop diversification. Singh & Sidhu (2004) analysed
the reduction in crop diversification in Punjab
by the changing cropping pattern and blooming
specialization of rice and wheat. The declining
crop diversification had consequences on the
environment, risk in the income of farmers and the
over utilization of the natural resources. Moreover,
it leads to increase in variation of production.
Some other studies Chand & Chauhan (2002),
Joshi et al. (2004), Sharma (2011), Kaur et al. (2015)
have captured the findings of crop diversification
and revealed the shift of crop production to high
value food products due to changing patterns in
consumption. Singh et al. (2013) conducted a study
on crop diversification and the findings revealed
wheat and paddy as two main crop specializations
in the districts of Punjab. However, production of
American cotton was more in the Malwa region and
districts of Jalandhar, Hoshiarpur, Kapurthala and
Gurdaspur were producing moong and sugarcane.
It was recommended to diversify the crops like
fruits and vegetables, soyabean and maize. Sarkar
(2014) suggested the crop diversification in Punjab
for solving the problem of groundwater-energy.
It was recommended that there should be shifting
of the cropping pattern from wheat and rice to
wheat and maize which involves less use of water.
Kumar et al. (2018) found the shift of agriculture
from traditional to crops of high value in Uttar
Pradesh and uneven distribution in the regions
and districts. The drivers for this diversification
identified were fertilizers, irrigation facilities and
mechanization of agriculture leading to reduce
diversification. However, accessing the markets
had positive effect on crop diversification.

1.1 Objectives of the study

In Punjab, there has been shift in the cropping
pattern from crop diversification to mono-
cropping over the period of time. Therefore, there
is need to examine the crop diversification issue
in all the periods and the shifts in the cropping
patterns in Punjab. In this context, the present
study is based on the specified objectives as below:

1. To elucidate the shift and pace of the
cropping pattern in Punjab.

2. To study the driving forces for the change
in cropping pattern in Punjab.

These questions are looked with the changing
share in area by crop composition, the indices of
diversification and yield of crops.

2. Data sources and methodology

The study is based on indicators for which data
has been collected from Directorate of Economics
and Statistics and various issues of Statistical
Abstract of Punjab. The period of study has been
taken from 1975-76 to 2017-18. To capture the crop
diversification, the following indices and estimates
have been made from the available data.

Modified Entropy Index of diversification (MEI)
- To estimate the pace of cropping pattern of
different crops and crop groups, MEI (Singh et al.,
2013) has been constructed. The concentration and
extent of diversity of the crops has been measured
by the following formula:

N
MEI=YP *log P

p
where,

MEI is the Modified Entropy Index

N is the number of crops,i=1, 2,..., N

P is the proportional area of the i" crop in the
total area of all crops/crop groups.

The value of MEI lies between 0 and 1 with
0 for perfect concentration and 1 for complete
diversification.

Cuddy - Della Valle Instability Index - To estimate
the instability of yield of the different crops, CDVI
(Cuddy & Della Valle, 1978) has been used. A low
value indicates less variability and high value
indicates more instability in crop. Mathematically,
it is expressed as:

CDVI=CV*+1-R?
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where,
CDVl is the instability index (%),
CV is the coefficient of variation (%),

R? is the coefficient of determination from time
trend regression

Output return ratio - It is used to estimate the
output return of the different crops. Gross and net
value of crop output is taken from unit level cost
of cultivation data for the year TE 2016-17. Gross
value of output is the sum of main product and by-
product of a crop and net value of output is taken
after the subtraction of cost of cultivation (Cost A2)
from gross value of output. Detailed procedure of
estimation of gross and net return ratio is given as
below:

4

a
CrOp OutputGross/Net = :

a” nX1

Here, a, to a = value of output (gross or net)
from a," to a_ crop. After taking the gross and
net return from different crops (here we take two
sets of crops due to different crop season), the
construction procedure of Gross and Net Output
Return Ratio matrix for competitive crops is given
as below:

Return Ratiog, . /net F

Here, diagonal element of the matrix shows the
comparative return for same crop and first column
shows the comparative return ratio of crop 1 to nth
with respect to crop 1. First row shows the crop
return ratio of crop 1 with respect to 1 to n'h crop.

3. Results and discussion

3.1 Changing status of cropping pattern in
Punjab

There is no iota of doubt that there has been
persistent decline in the crop diversification
in Punjab due to mono-cropping. In order to
understand this turning point in the economy of
Punjab, it is essential to know the diversity of crop
mix and the drivers responsible for the shift in the
cropping pattern. In this context, Table 1 pertains
to the changes in share of area covered under
different crop groups over the period of time.

TABLE 1: CHANGE IN AREA SHARE UNDER DIFFERENT CROP GROUPS OVER THE TIME

Year Cereals Coarse Pulses Oilseeds
Cereals
1975-76 48.1 14.1 7.0 5.0
1980-81 59.0 7.6 5.0 3.7
1985-86 67.4 4.8 3.1 2.9
1990-91 70.6 32 2.9 1.5
1995-96 69.5 2.8 2.3 3.3
2000-01 75.8 2.5 0.8 1.1
2005-06 77.7 2.2 0.4 1.0
2010-11 80.4 1.9 0.3 0.7
2015-16 82.4 1.6 0.6 0.5
2017-18 84.3 1.6 0.4 0.5

(in percentage)

Cotton  Sugarcane ?1-?;: GCA (000 ha)
9.3 1.8 14.7 6255.1
9.6 1.0 14.1 6763.1
7.8 1.1 12.9 7158.3
9.3 1.3 111 7501.4
9.7 1.7 10.8 7752.0
6.0 1.5 12.3 7941.0
7.1 1.1 10.5 7867.5
6.7 0.9 9.1 7883.0
5.3 1.1 8.5 7872.0
3.7 1.1 8.3 7804.4

Source: Authors estimation based on data taken from Statistical Abstract of Punjab (various years)
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As it is easily noticeable, cereals have been the
principal crop covering the largest share in area
over the period of 1975-76 to 2017-18. The area
covered by cereals has increased rapidly over the
years except in 1995-96 which showed a marginal
decline of 1.1 percent in the gross cropped area.
Although there was some decline in the gross
cropped area in 2005-06, 2015-16 and 2017-18, but
the area covered in the production of cereals has

increased continuously in these years. The area
covered by coarse cereals has declined persistently
over the years. Meanwhile, wide variations have
been observed in the area covered by various
crop groups including pulses, oilseeds, cotton,
sugarcane and other crops as well as the share
in the area of these crop groups production is
comparatively very less to the share in the area of
cereals.

TABLE 2: CHANGE IN AREA SHARE OF DIFFERENT CROPS IN GROSS CROPPED AREA OVER THE TIME

Crop 1975-76 1980-81
Paddy 9.06 17.42
Wheat 38.99 41.58
Bajra 2.90 1.05
Maize 9.23 5.59
Barley 1.92 0.96
Arhar 0.09 0.26
Gram 6.09 3.81
Groundnuts 2.69 1.23
Rapeseed & Mustard 1.95 2.16
Cotton 9.28 9.58
Sugarcane 1.83 1.05
Other crops 15.96 15.31
GCA (000 ha) 6255 6763

(in percentage)

1990-91 2000-01 2010-11 2017-18
26.98 32.88 35.91 39.27
43.62 42.92 44.53 45.00

0.15 0.06 0.04 0.01
251 2.08 1.69 1.46
0.49 0.40 0.15 0.10
0.18 0.11 0.05 0.03
0.81 0.10 0.03 0.02
0.13 0.05 0.03 0.02
0.97 0.67 0.39 0.39
9.34 5.97 6.72 3.73
1.35 1.52 0.89 1.13
13.47 13.24 9.57 8.84
7501 7941 7883 7804

Source: Authors estimation based on data taken from Statistical Abstract of Punjab (various years)

In order to have better understanding of the
changes in the share of area covered by different
crops, Table 2 provides insights into the cropping
pattern of different crops of the crop groups
separately. It is noteworthy from the table that
paddy and wheat forms the major crops which
cover the maximum area of the gross cropped
area over the years 1975-76 to 2017-18. Wheat has
been one the dominant crop since its inception
in Punjab (1975-76), covering 38.99 percent of
the area and it has increased marginally over the
years. India became self-sufficient and exporter of
wheat which was earlier a wheat importer (Chand,
2001). But paddy has been found to be one of the
emerging crops in the cereals production as its
share increased rapidly in the total area of crop
production over the period of time. The increase in
the share of area of paddy doubled during 1975-76
and 1980-81 and the increase has been sustainable

over the years. The share of area of different crop
groups of coarse cereals, pulses, oilseeds, cotton,
sugarcane and all other crops were found to have
lesser share in contrast to wheat and paddy. The
increase in the share of area covered by paddy
production led to repercussions in the form of
some environmental problems including decline
in groundwater, environmental degradation due
to burning of paddy straw and intensive use of
fertilizers.

3.2 Degree of crop diversification in Punjab

The above discussion provides an insight that
cereals which include paddy and wheat form the
major concentrated cropping pattern and have the
largest share in area of crop production in Punjab
over the years. Figure 1 concerns with the degree
of this diversification.
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Figure 1: Trends of Crop Diversification in Punjab Over the Time
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Source: Authors computation based on data taken from Statistical Abstract of Punjab (various years)

Looking into the figure, the MEI shows the shows a decline from 0.50 to 0.31 over the time

highly diversified cropping pattern of all crop although there was a miniscule increase in few
groups estimated as 0.93 in 1975-76. However, years which includes 1980-81, 1995-96, 2001-02
barring some variations in the MEI over the years, and 2016-17. The pace of diversification reduced in
it shows a declining trend. Interestingly, there was within the crops because the crop diversification

marginal increase in MEI during 1980-81, 1985-86, reduced and cropping pattern shifted to
1987-88, 1991-92, 1995-96 and 2001-02. Finally, it monocropping which includes wheat and paddy
reduced to 0.39 in 2017-18. The crop diversification and moreover, the alternatives of cereals are not
has been highly concentrated to cereals as noticed there as it covers largest share in area in the crop
in Table 1. In addition, the MEI of within the crops production.
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TABLE 3: VALUE oF OutpuT, CosT oF CULTIVATION, NET RETURN AND YIELD ACROSS CROPS IN PUNJAB FOR

TE 2016-17
G N S Value of crop Cost of Cultivation =~ Net Return over cost  Yield
output (Rs./ha) (Rs./ha) A1l (Rs./ha) (Kg/ha)

Arhar Kharif 28069 15461 12608 2555
Cotton Kharif 72983 34869 38114 1509
Maize Kharif 46951 27828 19124 3346
Moong Kharif 46492 12480 34013 937

Paddy Kharif 101807 27890 73918 6223
Peas Kharif 99010 55503 43508 2542
Sunflower Kharif 60379 23769 36609 2002
Wheat Rabi 80264 24098 30135 56166
napeseed & - Rabi 43011 16158 17926 26852
Barley Rabi 53365 17574 17574 35791
Lentil Rabi 39644 18656 23078 20988
Potato Rabi 123787 84924 95730 38863

Source: Authors estimation based on data taken from “Comprehensive scheme for Cost of Cultivation (CCS) of Principal Crops” collected

by the DES, Ministry of Agriculture, Govt. of India.

However, during 2016-17, the highest net
return has been taken over by paddy as estimated
in Table 3 followed by peas, cotton and sunflower
in the kharif season with highest yield of paddy
(6223 kg/ha). Apparently, in the rabi season,
highest net return has been occupied by potato
followed by wheat and lentil. Interestingly, the
cost of cultivation of potato was exorbitant as
compared to wheat production. Moreover, the
yield of wheat is greater than that of potato which
infers that production of potato is not profitable
for the farmers.

3.3 Comparative output returns ratio from crops
in Punjab

Table 4 to 7 provides ample empirical evidence of
the driving forces of the change in cropping pattern
by examining the comparative output return ratio

from the crops in kharif and rabi season during TE
2016-17. As it can be seen in Table 4 in the kharif
season, if cultivation of arhar is substituted by any
other crop such as cotton, maize, moong, paddy,
peas and sunflower, there will be more gross
returns from such substituted crops. However, the
highest gross returns will be reaped by cultivation
of paddy (3.63) being exchanged by cultivation of
arhar. Secondly, when cotton is interchanged by
cultivation of paddy and peas, the gross returns
increase to 1.39 and 1.36, respectively. But the
gross returns decline when cultivation of cotton
is reciprocated by arhar, maize, moong and
sunflower by 0.38, 0.64, 0.64 and 0.83, respectively.
It is substituted by any of the other crop, the gross
returns will decline. When production of maize is
replaced by production of cotton, paddy, peas and
sunflower, the gross returns increase by 1.55, 2.17,
2.11 and 1.29, respectively.
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TABLE 4: CoMPARATIVE GROss OUTPUT RETURN RATIO (GORR) FrROM CROPS IN KHARIF SEASON IN PUNJAB
FOR TE 2016-17

Crop Arhar Cotton Maize
Arhar 1.00 0.38 0.60
Cotton 2.60 1.00 1.55
Maize 1.67 0.64 1.00
Moong 1.66 0.64 0.99
Paddy 3.63 1.39 217
Peas 3.53 1.36 211
Sunflower 2.15 0.83 1.29

Moong Paddy Peas Sunflower
0.60 0.28 0.28 0.46
1.57 0.72 0.74 1.21
1.01 0.46 0.47 0.78
1.00 0.46 0.47 0.77
2.19 1.00 1.03 1.69
213 0.97 1.00 1.64
1.30 0.59 0.61 1.00

Source: Authors estimation based on data taken from “Comprehensive scheme for Cost of Cultivation (CCS) of Principal Crops” collected

by DES, Ministry of Agriculture, Govt. of India.

However, the gross returns will get reduced
if cultivation of maize is reciprocated by arhar
and moong. If production of moong is replaced
by cotton, maize, paddy, peas and sunflower, the
gross returns will increase by 1.57, 1.01, 2.19, 2.13
and 1.30, respectively, but the gross returns will be
reduced by 0.60 if it is substituted by production of
arhar. When production of peas is substituted by
paddy, the gross returns increases by 1.03 but will
decline if peas are interchanged by production
of arhar, cotton, maize, moong and sunflower.
The gross returns will increase by 1.21, 1.69, and
1.64 when the sunflower crop is exchanged by

cultivation of cotton, paddy and peas, respectively.
Thus, in the kharif season, it can be noted without
any doubt that paddy gives more gross output
return in comparison to the other crops being
substituted with it. In addition, Table 5 makes the
above fact strong that cultivation of paddy gives
more net output return in comparison to the other
crops even when the cost of cultivation is excluded.
Importantly, if production of maize is reciprocated
by moong, the net returns get increased by 1.78 and
the net returns rise by 0.56 if moong is replaced by
production of maize.

TABLE 5: CoMPARATIVE NET OUTPUT RETURN RATIO (NORR) FROM CROPS IN KHARIF SEASON IN PUNJAB FOR

TE 2016-17
Crop Arhar Cotton Maize Moong Paddy Peas Sunflower
Arhar 1.00 0.33 0.66 0.37 0.17 0.29 0.34
Cotton 3.02 1.00 1.99 1.12 0.52 0.88 1.04
Maize 1.52 0.50 1.00 0.56 0.26 0.44 0.52
Moong 2.70 0.89 1.78 1.00 0.46 0.78 0.93
Paddy 5.86 1.94 3.87 2.17 1.00 1.70 2.02
Peas 3.45 1.14 2.28 1.28 0.59 1.00 1.19
Sunflower 2.90 0.96 1.91 1.08 0.50 0.84 1.00

Source: Authors estimation based on data taken from “Comprehensive scheme for Cost of Cultivation (CCS) of Principal Crops” collected

by DES, Ministry of Agriculture, Govt. of India.
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It can be seen in Table 6 that during the
rabi season, when the production of potato is
substituted by any other crop, the gross output
returns decline. Moreover, if cultivation of wheat
is replaced by potato, the gross returns will
increase by 1.54. However, the returns will get
reduced by 0.54, 0.66 and 0.49 if the production
of wheat is exchanged by rapeseed & mustard,
barley and lentil. When rapeseed & mustard is
exchanged by production of lentil, the gross return
will decline. If cultivation of barley is reciprocated
by wheat and potato, the return increases by 1.50
and 2.32, respectively, but if barley is replaced
by lentil and rapeseed & mustard, the gross

returns reduce by 0.74 and 0.81, respectively.
The gross returns rise when cultivation of lentil
is substituted by any other crop. But looking into
Table 7, the fact becomes clear that if cultivation
of potato is substituted with the production of
wheat, it will lead to higher net returns of 1.45.
This is because cost of cultivation of the potatoes
is more in contrast to the wheat. Therefore, in both
the seasons, cereals fetch the highest returns in
comparison to the returns of other crops due to
which farmers concentrate on this crop production
and there is no other competitive crop which gives
equal or more returns than the wheat and paddy.

TABLE 6: CoMPARATIVE GrROss OuTPUT RETURN RaTiO (GORR) FROM CROPS IN RABI SEASON IN PUNJAB FOR

TE 2016-17
Crop Wheat R&M Barley Lentil Potato
Wheat 1.00 1.87 1.50 2.02 0.65
R&M 0.54 1.00 0.81 1.08 0.35
Barley 0.66 1.24 1.00 1.35 0.43
Lentil 0.49 0.92 0.74 1.00 0.32
Potato 1.54 2.88 232 3.12 1.00

Source: Authors estimation based on data taken from “Comprehensive scheme for Cost of Cultivation (CCS) of Principal Crops” collected

by DES, Ministry of Agriculture, Govt. of India.

TABLE 7: ComPARATIVE NET OuTPUT RETURN RATIO (NORR) FROM CROPS IN RABI SEASON IN PUNJAB FOR

TE 2016-17
Crop Wheat R&M Barley Lentil Potato
Wheat 1.00 2.09 1.57 2.68 1.45
R&M 0.48 1.00 0.75 1.28 0.69
Barley 0.64 1.33 1.00 1.71 0.92
Lentil 0.37 0.78 0.59 1.00 0.54
Potato 0.69 1.45 1.09 1.85 1.00

Source: Authors estimation based on data taken from “Comprehensive scheme for Cost of Cultivation (CCS) of Principal Crops” collected

by DES, Ministry of Agriculture, Govt. of India.

3.4 Yield stability

The wide variations in the crop production affect
the income of the farmers as well as the prices. The

cropping pattern is influenced by the stability of
yield of crops (Sarkar et al., 2009; Singh et al., 2016).
To achieve sustainable agriculture, low instability
is followed by high growth rate in production.
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TABLE 8: GRowtH RATE AND INSTABILITY OF YIELD IN MAJOR CROPS IN PUNJAB BETWEEN 1975-76 AND 2017-18.

Crop Season
Arhar (Tur) Kharif
Bajra Kharif
Cotton Kharif
Groundnut Kharif
Maize Kharif
Paddy Kharif
Sesamum Kharif
Rapeseed Mustard Rabi
Gram Rabi
Barley Rabi
Wheat Rabi

(Instabi(l:i]t?yvii yield) Growth rate in yield (%)
19.55 0.92
13.60 -0.25
24.68 1.57
26.06 0.92
16.16 216
8.92 1.78
9.41 -0.19
10.96 1.89
19.13 0.97
10.37 317
7.33 1.87

Source: Authors estimation based on data taken from Statistical Abstract of Punjab (various years)

Table 8 gives the growth rate of yield and
instability of major crops. It can be seen that during
the kharif season, groundnut has more instable
yield, as evident from the CDVI of 26.06 marked
with more volatile production. Among the kharif
crops, paddy has the most stable yield of 8.92 and
also the major cropping pattern has been observed
with highest output returns and growth rate in
yield of 1.78 percent. Among the rabi season, the
most stable yield has been found in wheat as well
as it has been best choice of farmers (Shergill,
2005) in the cropping pattern in Punjab as a part of
cereal crops. The growth rate of yield for all crops
is positive except for bajra (- 0.25 percent) and
sesamum (- 0.19 percent). Cotton has a stable yield
and it is best crop at some places because paddy
cannot be grown in certain districts like Mansa,
Fazilka and Bathinda. Therefore, Punjab is moving
from diversification to concentration of wheat and
paddy in monocropping. The increase in the share
of area of paddy doubled during 1975-76 and
1980-81 and the increase has been sustainable over
the years. The use of fertilizers, irrigation facilities
and mechanization in agriculture, stable yield and
high returns are the major drivers which lead to
decline in diversification.

The shift in the cropping pattern is not visible
in the state of Punjab because of two main reasons.
Firstly, the returns of the two staple crops in
the two seasons are high in comparison to other
crops. The above analysis very clearly points out
that wheat and paddy have the highest returns
in their respective seasons. Secondly, the stability
is also high in these two crops which leads to
monocropping in Punjab.

4. Conclusion and policy recommendations

The Green Revolution in 1960s to achieve
the self-sufficiency in the production of food
grains was successful with the adoption of the
technology-based revolution in Punjab. A major
turning point was observed with the reduction
in the crop diversification to mono-cropping
which was followed by serious repercussions of
ecological problems including over utilization
of groundwater and natural resources, soil
degradation due to burning of paddy straw and
intensive use of fertilizers. The study proceeds to
establish the fact that with the emerging trends of
area share of various crops during the period 1975-
76 to 2017-18 and Modified Entropy Index, Punjab
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is moving from diversification to concentration of
wheatand paddy inmonocropping. The increasein
the share of area of paddy doubled during 1975-76
and 1980-81 and the increase has been sustainable
over the years. The use of fertilizers, irrigation
facilities and mechanization in agriculture, stable
yield and high returns are the major drivers which
has led to decline in diversification. Meanwhile,
cotton belt of the state has a stable yield in certain
districts like Mansa, Fazilka and Bathinda. It can be
inferred from the analysis that wheat and paddy
are the most stable crops due to development of
infrastructure, improvement in technology and
high output returns. Moreover, their sale has been
made through procurement system due to which
these crops capture more area than the other
crops. Obviously, these crops become farmers
choice when they get assured minimum support
price through public distribution system by the
government. In addition, the farm harvest and
yield has been more for wheat and paddy.

The pathways to this study suggest the crop
groups other than cereals should be competitive
in terms of their net returns to wheat and paddy.
More research and development on the high
yielding varieties and ensuring stable yield may
be conducted by research institutes established
for the purpose. The sale of wheat and paddy is
executed in the local markets as there are regional
markets at the village level in Punjab. But farmers
have to travel to the main market yard for the
sale of the other crops. Therefore, it is suggested
that the policy support of agricultural marketing
of other crops may be redesigned with proper
strategy.
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The Performance and Impact of Micro Irrigation in Improving Water Use
Efficiency in India’s Agriculture: Study of the Pradhan Mantri Krishi
Sinchayee Yojana (PMKSY) - Per Drop More Crop (PDMC)

VasaNT P. GANDHI, NICKY JOHNSON, GURPREET SINGH'

1. Introduction

A major scheme for the support and promotion of
precision or Micro Irrigation (MI), which includes
drip and sprinkler irrigation, the Per Drop More
Crop (PDMC) component of the Pradhan Mantri
Krishi Sinchayee Yojana (PMKSY) is being
implemented by the Ministry of Agriculture &
Farmers Welfare - Department of Agriculture
and Farmers Welfare, Government of India since
2015-16. India is increasingly facing acute water
scarcity and the PDMC component focuses on
improving water use efficiency at the farm level
through promotion of micro irrigation (MI). A
major premise of the PDMC component is that
the water use efficiency in India’s agriculture is
very low compared to global standards, and is
reported to be as low as 25-35 percent. A study
by Vaidyanathan and Sivasubramaniyan (2004)
indicates that 65 to 75 percent of the water is being
wasted. This is substantially due to widespread
inefficient practice of conventional flood irrigation
all over India.

MI techniques can bring numerous benefits
like enhanced water use efficiency, increase in
irrigated area with the given quantity of water,
enhanced crop productivity/yields, labour cost
savings, electricity and energy savings through
lesser pumping hours. Under the government
schemes, many states are giving subsidies of often
over 70 percent for the installation of MI systems,
and the states often compete with each other to
increase the subsidy component. Given the huge
amount of financial resource used, there is great
need to better understand MI implementation,
including the adoption of MI across crops, farmers
and regions, the costs and benefits, and the

impact of the technology on farmers, resources
and agriculture, this would be very important
for improving the implementation and getting
benefits from the scheme.

The crisis of water in India is widely talked
about and needs little elaboration. India is a water
stressed country with an estimated availability
of 1434 m® per person per year. Groundwater
withdrawal is increasing very rapidly in India,
more rapidly than in USA and China, and is about
780 billion cubic meters annually (FAO, 2018). 54
percent of observed groundwater wells in India
are reported to be over-exploited and many states
like Karnataka (80%), Maharashtra (75%) and
Uttar Pradesh (73%) show even more exploitation.
About 60 percent of the India’s districts fall in
water-scarce category or are suffering from poor
water quality (CWC, 2019) (Niti Ayog, 2019).

The promotion of Ml is extremely important in
reducing the water footprint and to increase water
use efficiency at farm level. This has led to the
government schemes such as Per Drop More Crop
(PDMC) under Pradhan Mantri Krishi Sinchayee
Yojana (PMKSY). The mandate of PMKSY is to
expand the irrigated area (Har Khet Ko Pani),
and also increase water use efficiency (Per Drop
More Crop) through promotion of water-saving
technologies such as MI. Low-cost MI is often
through innovation by the farmers and small
farmer focused R&D. It includes Pepsee (with light
plastic pipes) drip, drum and bucket kits, micro-
sprinklers, microtube. The commercialized MI is
capital intensive and includes drip and sprinkler
irrigation equipment commercially available
through companies such as Jain Irrigation, Netafim
and others. The capital investment in the latter can

ICentre for Management in Agriculture (CMA), Indian Institute of Management, Ahmedabad. E-mail: gandhi@iima.ac.in. Based on Report:
The Performance and Impact of Micro Irrigation in Improving Water Use Efficiency in India’s Agriculture: Study of the Pradhan Mantri
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be around Rs. 1.3 lakh per hectare of installation
varying land resource and type of crops (Gol,
Guideline, 2018).

The main objectives of Per Drop More Crop
(Micro Irrigation) are as follows:

e Increase the area under micro irrigation
technologies to enhance water use efficiency
in the country.

e Increase productivity of crops and income of
farmers through precision water management.

e Promote micro irrigation technologies in water
intensive/consuming crops like sugarcane,
banana, cotton, etc. and give adequate focus
to extend coverage of field crops under micro
irrigation technologies.

e Make potential use of micro irrigation systems
for promoting fertigation.

e Promote micro irrigation technologies in
water-scarce, water-stressed and critical
groundwater blocks/ districts.

e Link tube-well/river-lift irrigation projects
with micro irrigation technologies for best
use of energy, both for lifting and pressurised
irrigation as far as possible.

e Establish convergence and synergy with
activities of on-going programmes and
schemes, particularly with created water
source for its potential use, integration of solar
energy for pressurised irrigation, etc.

e Promote, develop and disseminate micro
irrigation technology for agriculture and
horticulture development with modern
scientific knowledge.

e Create employment opportunities for skilled
and unskilled persons, especially unemployed
youth for installation and maintenance of
micro irrigation systems.

1.1 Objectives of the study

The main objectives of the study are to analyse
the various benefits of MI to the farmers including
input use, costs and returns. Specifically, the
objectives are to examine the following:

(@) To examine the savings of various inputs
such as water, fertilizers, power, pesticides
and labour.

(b) To examine the enhancement of
productivity, quality and other benefits
in selected agriculture/horticulture crops
including water-intensive crops such as
sugarcane and banana, and if there is
employment generation due to MI.

(c) To examine the adoption of MI including
some of its determinants/features such as
need/importance of subsidy, culture of
water conservation, issues of fragmented
land holdings, capital cost, maintenance
cost and the distribution of subsidy across
states.

(d) To study overall impact on farmer incomes
and the cost-benefit in selected crops.

() To identify any issues/problems in the
benefit transfer work flow and monitoring
by the implementing agency.

2. Data sources and methodology

The study project is implemented as a coordinated
study covering 5 selected states and involving
respective  Agro-Economic Research Centres
(AERCs) under the Ministry of Agriculture &
Farmers Welfare. It is coordinated by CMA, 1IM
Ahmedabad which is an Agro-Economic Research
Unit under MoA&FW. The states and locations are
sampled for representation and diversity based
on different criteria including extent of micro
irrigation implementation/adoption, diversity
in region and agro-climate stress, diversity in
cropping and willingness/cooperation of the
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necessary AERCs. The state sample covering both
high & low adoption states includes Maharashtra,
Telangana, Uttar Pradesh, Madhya Pradesh and
Sikkim. The AERC’s in Pune, Visakhapatnam,
Allahabad, Jabalpur and Shantiniketan are
involved for implementation of the study in the
respective states under the research design and
guidance of CMA-IIMA.

To carry out an in-depth examination of micro
irrigation under the different objectives of the
study, a substantial amount of primary data was
collected through a sample survey of farmers. It
was planned to sample and cover 120 farmers in
each state including the 96 adopters and 24 non-
adopters of micro irrigation. Thus, across five
states, 600 farmers were planned to be covered.
However, the actual/final sample survey covered
500 MI adopters and 121 non-adopters, a total of
621 farmers across 95 villages, 10 districts and 5
states. A special questionnaire was developed to
collect all the relevant information.

3. Results and discussion

3.1 Development of micro irrigation in India
under the PMKSY-PDMC

Data from 2017-18 shows that the states of
Andhra Pradesh, Maharashtra and Karnataka
received the highest amount of funds. Overall,
Rs. 3400 crore were spent at the national level for
various interventions and Rs. 2500 crore on micro
irrigation. Out of the total 3.4 lakh beneficiaries,
the highest numbers of beneficiaries are in Andhra
Pradesh, Gujarat and Telangana. Data shows that
Karnataka, Andhra Pradesh and Gujarat have the
highest area covered under MI. In last five years
from 2015-2020, Karnataka has shown highest
percentage area of the total area brought under
micro irrigation, followed by Gujarat and Andhra
Pradesh. There is substantial variation across
districts. Data shows that a total of 47 lakh hectares
has been brought under micro irrigation from
2015-2020 with an expenditure of Rs. 781,736 lakh.
The states of Karnataka, Andhra Pradesh, Gujarat,
Tamil Nadu and Maharashtra have contributed
highest to the physical achievement under PDMC
scheme. Coverage is poor in eastern states and
also in states such as Punjab, Haryana and Uttar

Pradesh. The coverage of micro irrigation is
skewed towards a few western states while some
important states with high water scarcity are not
well covered. Better implementation is required
in eastern states and water-scarce states under the
programme. The financial coverage is also skewed
towards a few western states which were already
doing well before the launch of programme.
In the sample states, the major crops covered
under MI are vegetables, cotton, pulses, tomato,
and sugarcane. Vegetables have the highest
coverage in Madhya Pradesh, Telangana and
Uttar Pradesh while cotton has a high coverage
in Maharashtra. The coverage in water-intensive
crops such as sugarcane and banana is the highest
in Maharashtra while area brought under micro
irrigation in sugarcane in Uttar Pradesh is very
small.

3.2 Sample Profile

The findings reveal that most of the respondents
are of 30 to 50 years in age, with very few young
farmers and many over 50 years of age. Almost 50
percent of the adopters have at least a 10" standard
education or more. However, a large percentage
is less educated and 17 percent are illiterate. The
findings on the source of water available for
irrigation/micro irrigation show that the major
source of water is tube well followed by wells.
Thus, groundwater is the major source of water for
micro irrigation as indicated by almost 70 percent
of the farmers. Whereas 62 percent reported
sufficient water, 36 percent reported water scarcity
though very few have acute scarcity. Most of the
farmers have medium to heavy soil and not light
soil, and most of the farms have a flat terrain.

Most of the farmers had started using micro
irrigation in the recent years. 33% of the farmers
had started using micro irrigation only in the last
year whereas 16% started using it two years ago
and 25% had started using three years ago. Almost
all the farmers who have adopted micro irrigation
have availed subsidy (98% of the farmers). The
adopters are spread across farm sizes, with 28
percent marginal farmers, 27 percent small, 41
percent medium and 4 percent large, with an
overall average landholding of 2.74 hectares.
Those with smaller land holding sizes have a larger
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percentage of land under micro irrigation. Within
micro irrigation, about 60 percent used drip and
40 percent used sprinkler, except marginal farmers
who had more land under sprinkler than drip.

3.3 Cropping pattern and its change with micro
irrigation

Wheat and cotton are among the most frequently
reported crops grown under MI, but there is
substantial variation across states. Wheat is mainly
reported in Uttar Pradesh and Madhya Pradesh
and sugarcane is reported in Uttar Pradesh and
Maharashtra. Chickpea is reported under micro
irrigation in Madhya Pradesh and Telangana,
and cotton is reported under micro irrigation in
Madhya Pradesh, Maharashtra and Telangana.
Chilli is reported under MI in Uttar Pradesh and
Madhya Pradesh, and soybean in Telangana.
Thus, there is a large diversity across states in
the crops that are brought under micro irrigation.
Whereas some crops such as wheat and soybean
are irrigated through sprinkler irrigation, others
such as sugarcane, cotton and banana are irrigated
through drip system. In Sikkim, the only crops
micro irrigated are vegetable crops of cauliflower
and broccoli.

Wheat is largely grown under sprinkler
irrigation whereas sugarcane is largely under drip
irrigation. Chickpea and cauliflower are under
sprinkler irrigation whereas cotton is grown
under drip irrigation. Similarly, banana and chilli
are grown under drip irrigation while peas and
groundnut are largely grown under sprinkler
irrigation. The horticulture crops of cauliflower,
broccoli and cabbage are grown through sprinkler
irrigation whereas orange is grown under drip
irrigation. Thus, the kind of micro irrigation varies
substantially by crop. Fertigation through MI is
very common in sugarcane, cotton, banana, chilli,
ginger and a few vegetable crops, but not in others.

On the whole, for most crops, there is no
impact on area due to micro irrigation but for some
crops such as soybean, broccoli, chilli, ginger and
banana, a positive impact is indicated by a large
number of respondents. By across crop average, 64
percent indicate no impact on area, and 34 percent
indicate an increase in area, with about 2 percent

showing a decrease in area perhaps due to shift to
other crops. The positive impact on yield is widely
indicated and confirmed across most of the crops.
It is widely indicated in wheat, chickpea, soybean,
cotton, sugarcane, chilli banana and ginger.
On an average across crops, 20 percent indicate
no change in yield whereas 55 percent indicate
increase in yield and 24 percent indicate large
increase in yield.

3.4 Changes in incomes, inputs and farm
economics with micro irrigation

Changes in the crop economics due to micro
irrigation, including production, prices, revenue/
gross income, various inputs and costs, and the net
profits, were examined by comparing the with-MI
vs. without-MI numbers as reported by the farmers
based on recall. Findings indicate that there is 6%
increase in the sugarcane area as well as wheat
area, but there is a substantial increase of 87% in
the area under banana. Overall, there is an increase
in crop area by 30%. In production, there is a 35%
to 40% increase in the production of sugarcane
and wheat, and a substantial 216% increase in
the production of bananas. Overall, there is a
production increase of 88% across all crops. The
market price also shows some increase and is 12%
for sugarcane, 40% for banana and 5% for wheat
with an overall increase in the prices by 16%. The
result of this is a large increase in the sales revenue
of 56% for sugarcane, 387% for banana and 43%
for wheat, and overall sales revenue increase by
161%. Thus, there is a substantial impact of micro
irrigation on the sales revenue reported, coming
from area, production and price increases.

With the shift to micro irrigation, there is also
an increase in the cost of inputs of seed, fertilizer,
farm yard manure (FYM) and pesticides. The input
costs increase in the range of 9% to 19% in case of
sugarcane, but increase substantially in the range
of 134% to 253% in the case of banana. In the case
of wheat, whereas the seed, fertilizer and FYM
costs increased by 15% to 22%, the pesticide cost
reduced by 34%. Overall there is 122% increase
in seed cost, 78% increase in fertilizer cost, 79%
increase in FYM cost and 72% increase in pesticide
costs. The findings indicate that with micro
irrigation, because of the improved and assured
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good cropping conditions, the farmers tend to use
more and better inputs resulting in higher input
costs.

The case is reverse for irrigation costs and the
results indicate that overall, the electricity cost
reduced by 6%, the water charges reduced by 13%
and the hours of pumping reduced by 33%. There
is some increase in the diesel cost, and the number
of irrigations - perhaps because these are easily
possible in micro irrigation. The largest reduction
is seen in the case of sugarcane where the water
charges reduced by 69% and the hours of pumping
reduced by 53%.

Other costs and profits also change. Overall,
the findings indicate that there is a 53% increase
in farm power and equipment cost followed by
increase in labour mandays and labour cost. The
marketing and other costs also increase leading
to an overall increase in the total cost by 93%.
However, because of the substantial increase in
revenue, the profits show an increase by 359%. The
profit increase is 153% in the case of sugarcane,
105% in the case of wheat, and 3095 % in the case of
banana. It may be noted that because of historical
costs without MI and a longer history of adoption
in banana, the reported increase may be high in
the case of banana.

Whereas the area of chickpeas and cauliflower
increased by 21% and 30%, the area under cotton
fell by 11% which may be because of a shift to
other crops. In the case of production, there is
a substantial increase of 36% to 95% in all these
crops, with an overall increase of 88%. There is
also a price increase ranging from 14% to 25%.
The overall result is a revenue increase ranging
from 55% to 145% across these crops. As indicated
above, overall there is an increase of 166% in the
revenue of all the crops.

On the cost of inputs for chickpea, cauliflower
and cotton, the seed cost increases in every case
in the range of 19% to 74% while the fertilizer
cost increases in chickpea but falls in the case of
cotton. The FYM cost reduces by 26% in the case of
chickpea, but increases for cauliflower and cotton.
The pesticide cost increases substantially by 129%
in the case of chickpea, but falls by 4% in the case

of cotton. This is very significant since cotton uses
large quantities of pesticide. Overall, there is 122%
increase in the seed cost, 78% increase in fertilizer
cost, 79% increase in FYM cost and 72% increase in
pesticide cost.

On irrigation cost, no change is indicated
in the case of cauliflower but is reported for
chickpea and cotton. In the case of chickpea, the
electricity cost and the diesel cost reduce, but the
number of irrigations and the hours of pumping
increase. In the case of cotton, there is a reduction
in the electricity cost, increase in the number of
irrigations, but a reduction of 52% in the hours of

pumping.

On other costs and in profits for chickpea,
cotton and cauliflower, the results show that there
is an increase in the farm power cost in every crop
ranging from 22% to 60%. The number of mandays
and labour cost also increases considerably ranging
from 44% to 168%. The marketing cost reduces
in case of chickpea but increases in the case of
cauliflower. The total cost increase by 102% in case
of chickpea, 50% in case of cauliflower and 29% in
case of cotton. However, the net profits increase in
every case - by 182% in case of chickpea, 230% in
case of cotton and 67% in case of cauliflower.

In the case of soybean, chilli and broccoli, there
is an increase in area in every crop ranging from
30% to 71% - substantially higher than the overall.
The production increase in case of soybean is
166%, in broccoli by 46% and in chilli by 56%.
The increase in prices due to quality is by 25% in
case of soybean, 14% in chilli and 8% in broccoli.
Overall, there is a considerable increase in the
sales revenue with soyabean at 232%, followed by
chilli at 86% and broccoli by 56%.

On input costs in broccoli, chilli and soybean,
the results show that the seed cost increases in
every case ranging from 69% to 105%, the fertiliser
cost also increases in the case of soybean by 148%,
and in chilli by 48%. The farmyard manure cost
also shows an increase in soybean by 276%, and
66% to 75% in other crops. The pesticide cost also
shows considerable increase at 184 % in the case of
soybean and 65% in the case of chilli. The increases
are higher than overall averages.
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On irrigation cost, with the adoption of micro
irrigation, the electricity cost in the case of chilli
reduces by 12% and in soybean by 2%. The diesel
cost reduces by 30% in chilli but increases by 121%
in case of soybean. No changes are reported in the
case of water charges. The number of irrigations
increase considerably i.e. by 182% in the case of
chilli and by 17% in soybean. However, there is a
considerable reduction in the hours of pumping,
which reduces by 35% in the case of chilli and 33%
in the case of soybean.

On other costs and profits, farm power and
equipment costs show an overall fall, but increase
by 46% in broccoli, 144% in chilli and 98% in the
case of soybean. The mandays and labour costs
show considerable increase particularly in soybean
at 206% and 77% in case of chilli for labour cost.
The total cost increase in range of 168% for soybean
to 53% in the case of broccoli. However, the net
profit increases in every case, ranging from 333%
in soybean, 86 % in chilli and 63% in broccoli. Thus,
micro irrigation has a substantial positive impact
on the net profits across the crops. The figures for
all the crops indicate an increase of 359% in the net
profit.

Findings on the reduction in water use in
terms of pumping hours observed in the different
states indicate substantial reduction by 55% in
Saharanpur district (Uttar Pradesh), 51%in Pune
district (Maharashtra) and 66% in Nalgonda
district (Telangana). Crop-wise, reduction in water
use with micro irrigation is 51% percent in wheat,
52% in sugarcane and 52% in cotton. Thus, there is
evidence of substantial reduction in water use due
to micro irrigation.

3.5 Capital and maintenance cost of micro
irrigation

Micro irrigation is a capital intensive proposition.
Most users invest in micro irrigation through drip
irrigation or sprinkler irrigation kits. The average
reported expenditure on drip irrigation kits comes
to Rs. 181820 of which Rs. 65889 is paid and Rs.
117374 is received as subsidy which amounts
to 65% subsidy on an average. The average
expenditure for sprinkler irrigation kits comes to
Rs. 47166 of which Rs. 14511 is paid and Rs. 33714

is received as subsidy, which amounts to a subsidy
of 71%. Some users report other expenditures such
as on filters, pipes and pumps. Overall average
total capital expenditure (including both drip and
sprinkler) comes to Rs. 176967 of which Rs. 89792
is paid and Rs. 81843 is received as subsidy, which
amounts to a subsidy amount of 46%. Very few
farmers report taking loans, 12% for drip irrigation
kits and 10% for pumps. Given that the average net
profit increase per farmer with-MI over without-
MI (assuming only one crop per year) is Rs. 148852
and the reported average total investment in MI
as Rs. 176967, the rate of return works out to
84% on total investment cost (payback in 1 year
2.3 months), and to 166% on investment cost to
the farmer (after deducting subsidy) (payback in
7.2 months). This shows that the return to micro
irrigation is extremely high and the investment in
micro irrigation is highly profitable both on a total
cost basis as well as a cost to farmer basis.

The annual replacement/maintenance cost of
micro irrigation is reported to be Rs. 2877 on an
average, which amounts to only 1.6% of the initial
capital cost. In capital investment, Jain Irrigation is
reported by 21% and other companies are reported
by 57% apart from Netafim and Shakti. On
maintenance products, Jain Irrigation is reported
by 43% followed by Netafim by 29% and Kastha
by 10%. The results indicate the presence of a large
number of companies though Jain Irrigation is the
most common.

3.6 Factors and determinants of micro irrigation
adoption

Adoption behavior is complex and a large number
of different factors may play a role in the adoption
of agricultural inputs and technology by the
farmers. A conceptual framework described in
Gandhi (2014), Gandhi and Patel (2000), and
Gandhi and Desai (1992) which is based on
the vast adoption literature and experience in
developing countries is used to examine and
understand the adoption process. It indicates that
the adoption of technologies is determined by five
groups of determinants or factors which include
the agronomic potential, the agro-economic
potential, effective demand, aggregate supply and
distribution. Under agronomic potential, 94% of
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the respondents strongly agree/agree that micro
irrigation increases yield and outputand 98% agree
that it saves water and reduces water use. These
two major agronomic benefits appear to be the
major drivers for the adoption of micro irrigation.
Besides, 57% report reduced fertilizer use, 43%
report reduced pesticide use, 64% report reduced
weed problem and 74% report reduced labour use
in some operations as drivers. The strongest agro-
economic determinants are the subsidy that is
available for micro irrigation as reported by 92%,
increase in profitability as reported by 89%, and
increase in output quality and price, as reported
by 85%. The high capital cost of micro irrigation
is an important negative factor indicated by about
50% of the respondents.

On conversion of potential into effective
demand, 85% of the respondents indicate that
information on micro irrigation is easily available
and 89% report that micro irrigation technology
is easy to understand and operate. Therefore,
these issues do not seem to come in the way of the
adoption of micro irrigation. To an extent, ease of
getting subsidy and the ease of getting finance are
indicated as important factors/barriers by a large
number of respondents. Some also indicate that
the availability and reliability of electricity supply
as a problem and some report difficulty in getting
sufficient water supply. On the factor of aggregate
supply (of equipment), the reliability and quality
of micro irrigation equipment available is found
suitable/not a problem by about 80% of the
respondents, but with access and the number of
companies supplying micro irrigation equipment,
about 40 percent have some difficulty. On the
issue of distribution, regarding number of micro
irrigation dealers nearby, 52% do not have a
problem but the remaining have some difficulty.
81% are happy with the kind of equipment
supplied by the dealers and 62% think that the
prices are reasonable. On whether dealers arrange
for subsidy/credit, 64% indicate no problem
but the rest find some difficulty. With respect to
dealers providing after sales service, 47% have no
problem, but the remaining have some difficulty.
Thus, after sales service, the number of micro
irrigation dealers and the arranging of subsidy/

credit by dealers are some important factors which
may be inhibiting the adoption of micro irrigation.

3.7 Advantages, impact and problems of micro
irrigation

The biggest advantage seen by the farmers is less
water requirement as indicated by 93% of the
respondents. This is followed by higher yield as
indicated by 91% of the farmers, higher profits
by 88% and better quality of output by 87%.
Micro irrigation also appears to reduce risk and
uncertainty, indicated by 67% of the farmers,
and lower labour need (in some operations)
as indicated by 75%. Thus overall the major
advantages of micro irrigation appears to be less
water requirement, higher yields, higher profits
and better quality. It also reduces risk and labor
need.

On the impact of micro irrigation on different
aspects and groups, the strongest impact is
expressed in terms of water conservation (indicated
by 91% farmers), positive impact on the village
as a whole (indicated by 89%) and benefits to the
environment (indicated by 74%). The Dbenefits
to low land farmers may be greater than that to
upland farmers. The opinion is divided between
positive impact and no impact on women, upper
caste, lower caste, labour/poor and youth/young
farmers. Hardly any reported negative impacts.

On the problems faced by farmers in the
adoption and use of micro irrigation, no major
problems are related to technology. The most
common problem indicated is damage by animals
as indicated by 57%, followed by lack of fencing,
indicated by 52%. The other problems indicated
include water table going down fast (45%), high
cost of tube wells/wells (43%) and poor after sales
service (42%). Lack of government support and
difficulty in getting government support is not
seen as a problem by a majority of the respondents.
Lack of credit, land fragmentation and poor
marketing arrangements are seen as a problem by
some but not by others. Thus, the major problems
are damage by animals, lack of fencing, water
table going down fast and high cost of tube wells.
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3.8 Overall assessment of the performance of
micro irrigation

The overall performance of micro irrigation is seen
as excellent to good by 90% of the farmers and
performance on improving water use efficiency is
also rated as excellent to good by 90% of farmers.
The performance on reducing input cost is seen as
excellent to good by 64%, on increasing incomes
and profits as excellent to good by 77% of farmers.
Thus, the responses indicate a high level of
satisfaction with respect to the overall performance
of micro irrigation and in improving the water use
efficiency. On continuing with micro irrigation
use, 97% of the farmers indicated that they would
continue with micro irrigation and 86% indicated
that they would like to expand the use of micro
irrigation. These responses also indicate excellent
benefits, a high level of satisfaction, and the
willingness to continue and expand its use.

On the suggestions for increasing the adoption
and improving the impact of micro irrigation,
the common responses were more subsidy/
government assistance as indicated by 90% of the
farmers, followed by easier process for getting
subsidy/government assistance which is indicated
by 89% of the farmers. 85% of the farmers also wish
for lower price of micro irrigation equipment,
and 82% for better micro irrigation technology
and equipment. A few express the need for
better marketing arrangements, improved water
availability, and more loans and credit.

3.9 Non-adoption of micro irrigation: Profile and
reasons

A sample of 121 non-adopters was covered across
five states, 10 districts and 53 villages. All of them
are found to have access to irrigation. There is
hardly any difference in the age profile between
adopters and non-adopters. However, the non-
adopters have a somewhat higher percentage of
illiterates, and a slightly lower percentage of those
having education of 12 standard and above. The
landholding profile indicates that the non-adopters
have smaller land holdings sizes when compared to
the adopters. The percentage of marginal farmers
in the non-adopters is greater, and the percentage

of medium and large farmers is smaller. Small
farm size may be an issue in adoption. On water
sources, it is found that a larger percentage of the
adopters have tube wells and wells as compared
to the non-adopters and some non-adopters do
not have their own sources of water and buy
water from others. Thus, water sources maybe
an important issue with the non-adopters. On the
water situation, fewer non-adopters report having
sufficient water and a greater percentage indicate
scarcity of water.

On cropping profile, a much larger percentage
of non-adopters grow staple and field crops such
as wheat, paddy, chickpea, soybean and cotton as
compared to the adopters, and many non-adopters
report growing paddy whereas no adopters
reported growing paddy. Adopters seem to have
stopped growing paddy and shifted to other
crops, and large percentage grow commercial and
horticultural crops such as sugarcane, orange and
vegetables crops such as cabbage, cauliflower and
beans. This indicates a large shift towards growing
commercial crops rather than subsistence or field
crops with MI adoption.

On the reasons for non-adoption of micro
irrigation, the responses indicate no overwhelming
reason but a variety of different reasons. The major
reasons indicated are micro irrigation equipment
is not available (52%), high investment cost of
micro irrigation (49%) and subsidy for micro
irrigation is not sufficient (41%). Some also indicate
the higher operating cost of micro irrigation
and crop damage by animals. Some aspects
that do not constitute reasons for non-adoption
(70%-80% disagree) are: micro irrigation is not
profitable, no market for micro irrigation crops,
micro irrigation not suitable to the crops grown
and micro irrigation not suitable for their land.
Preference for traditional irrigation, inadequacy
in water availability and fragmentation of land
holdings are also not indicated as major reasons.
Thus, it appears that the higher investment cost
of micro irrigation, micro irrigation equipment
not available and subsidy is not sufficient are the
important reasons for the non-adoption of micro
irrigation.
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4. Conclusions

Micro irrigation which includes drip and sprinkler
irrigation are being given substantial importance
in India in the recent years to address the objective
of improving the water use efficiency given
increasing water scarcity, and for enhancing
agricultural production and farmer incomes.
Micro irrigation is being actively promoted by
the government under the Pradhan Mantri Krishi
Sinchayee Yojana (PMKSY) - Per Drop More Crop
(PDMC) scheme since 2015-16. The study has
examined the performance of the scheme and its
impact from the point of view of the agricultural
economy, the farmers and the government.

The study sampled 621 farmers across the five
states, and these included 500 micro irrigation
adopters and 121 micro irrigation non-adopters.
The main source of water for micro irrigation is
groundwater through tube wells and wells. Most
of the adopters report having sufficient water
but about 35% report scarcity. About 75% of the
adopters have started using micro irrigation only
in the last three years, with 35% only since last
year. Almost all adopters have availed subsidy for
micro irrigation under the scheme. In terms of land
area, the majority are small and marginal farmers
though many are medium farmers also. Thus,
marginal and small farmers are not excluded.
The average landholding is 2.74 ha. The adopters
devote about 70% of the land to micro irrigation
with the rest being in non-micro irrigation and
about 6% is without irrigation.

The study of the economics of the major
crops covered in the study under micro irrigation
indicates that on an average, there is 22% increase
in the area and 73% increase in the production.
16% higher prices are realised due to better quality
of the produce, and overall on an average, the total
sales revenue increases by a substantial 141%. The
adoption of micro irrigation is also found to be
accompanied by increase in costs. Cost of seed
or planting material cost increased by 101%, the
fertiliser cost increased by 64%, the expenditure
on farmyard manure increased by 70% and the
pesticide cost increased by 53 %. Thus, farmers tend
to use more/better inputs with micro irrigation.
However, adoption of micro irrigation lead to

reduction in irrigation costs. The electricity cost
reduced by 11%, the water charges were reduced
by 48% and the hours of pumping reduced by
50%. Thus, there is a sizeable reduction in the use
of water and the cost of water as indicated by the
results of the study - amounting to its reduction to
almost half. The farm power and equipment cost
also reduced by 41%. On the other hand, there is
increase in labour use and the total labor mandays.
Marketing costs increased by 38% and other cost
by 64%. Overall the study indicates that there is a
59% increase in the total cost of growing crops with
micro irrigation. However, with the substantial
increase in revenue, the net profit made by the
farmers increases by 310% on an average from Rs.
48080 to Rs. 196932 for sample farmers.

The average investment cost of drip irrigation
kits is reported to be Rs. 181820 and the average
cost of sprinkler kits is reported to be Rs. 47166.
The subsidies on these on an average are found
to be 65% in the case of drip and 71% in the case
of sprinkler. The total investment on an average
on micro irrigation is reported to be Rs. 176967.
Given the estimates of crop returns of the farmers
reported above, the rate of return works out to
84% on total investment and 166% on investment
cost to the farmer.

The factors leading to/affecting adoption
of micro irrigation have been studied using a
comprehensive framework of technology adoption
in agriculture. The major agronomic drivers are
found to be reduction in water use and increase
in the yield. The major agro-economic drivers are
increase in profits and subsidy on micro irrigation,
apart from improvement in output quality/
price. The major effective demand drivers are
found to be information on micro irrigation being
easily available and micro irrigation technology
easy to use. The major aggregate supply driver
is the quality and reliability of micro irrigation
equipment. The distribution drivers are dealers
providing good quality product that can be
trusted. However, some difficulty is reported with
respect to after sales service and the number of
dealers nearby.

The major advantages of micro irrigation
are reported to be higher yields, less water need,
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better quality and higher profits. Advantages such
as reduction in risk, less labour needed and higher
output price are also reported. Micro irrigation is
widely reported to have a strong positive impact on
water conservation and availability, development
of the village as a whole and the environment. The
impact on upland farmers is somewhat less than
for lowland farmers, and tribals and youth/young
farmers do not appear to benefit much.

In the problems faced by the farmers in the
adoption and use micro irrigation, technical issues
and problems are not found to be important/
frequent. The major problems reported are damage
by animals and the lack of fencing to prevent this.
Some of the other problems are water table going
down fast, and high cost of tube wells. Some report
poor after sales service. On the other hand, lack
of government support and difficulty in getting
government support are not reported as problems
by most respondents. In overall assessment, the
overall performance of micro irrigation is reported
to be good to excellent by 90% of the respondents

The major reasons reported by non-adopter
for non-adoption of micro irrigation are:
micro irrigation equipment not available, high
investment cost and subsidy not sufficient.

5. Policy recommendations

The PMKSY-PDMC scheme shows very good
performance and impact on improving water
use efficiency, water conservation, boosting
farmer incomes and increasing employment. It is
strongly recommended that the scheme should
be continued. There is a strong demand and need
for expanding the coverage of the scheme in terms
of the number of beneficiaries covered. There no
major problems reported with the current mode
of implementation through state government
and private service providers, though a few
suggestions are made below.

e There is a strong request for increasing the
subsidy component/percentage. However,
the present level of subsidy is invoking a
strong demand from the farmers and has a
high rate of return with subsidy as well on
total investment.

There is a great need to focus on low MI
adoption states, particularly the eastern region.

Training programs should be regularly
organized for micro irrigation to provide good
up-to-date technical guidance to the users,
and for its popularization, and can be taken
up through training institutes and agricultural
universities. These will help the farmers to
learn the correct and best use of the technology
and solve problems.

Damage by animals is a serious problem. A
component of support can be added for this in
the scheme such as for fencing to help protect
the investment in micro irrigation and enhance
its sustainability.

Many non-adopters report water scarcity
and lack of water sources such as tube wells.
Assisting them to access credit for creating
these assets may be considered where
groundwater availability is good.

Need for improving the marketing
arrangements for micro irrigation crops is
frequently expressed in some states, and this
may be addressed.

In some states, institutions such as sugar
cooperatives assist the farmers in obtaining
the subsidy and implementing the investment
in micro irrigation. Wherever possible, such
institutions should be involved to facilitate
implementation.

The extent of subsidy could be varied inversely
with land holding size in 2 to 3 slabs/levels.
Since the rate of return is very high, this may
not affect adoption, promote use by marginal
and small farmers and cover more with the
same budget.

Hilly terrains/states such as Sikkim are
eminently suited for micro irrigation and other
irrigation is not possible. Special focus should
be there in such areas.

There is a need to improve after sales
service and entrepreneurial or skill building
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training can be imparted to village artisans/
mechanics/input outlets or to educated youth
in villages and rural towns.

e Rather than having separate scheme
implementing bodies, it may be better to have
one window /body for the promotion of micro
irrigation in each state.

e In some states, Special Purpose Vehicles
(SPV) such as the Gujarat Green Revolution
Company have very effectively facilitated
focused scheme implementation for micro
irrigation. These could be used in other states
such as eastern states which need a boost from
the low adoption of micro irrigation.

e For large water saving, special focus and
priority may be given in the scheme to micro
irrigation implementation in high water using
crops such a sugarcane and banana.

e Given the large boost in profitability that
micro irrigation gives, the technology can be
promoted notjust as a water saving technology
but as a substantial yield, profit and income
boosting technology. It will always give water
saving as an additional benefit. This may
attract wider interest and following.
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Commodity Review

Foodgrains

Procurement of Rice The details are given in Table 1. A comparative
analysis of procurement of rice for the period of

The total procurement of rice during kharif marketing season 2021-22 (up to 31.12.2021) and

marketing season 2021-22 up to 31.12.2021 is 32.20 the corresponding period of last year is given in

million tonnes as against 32.25 million tonnes figure 1.

during the corresponding period of last year.

TABLE 1: PROCUREMENT OF RICE IN MAJOR STATES
(In thousand tonnes)

Source: Department of Food & Public Distribution, Govt. of India.
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Figure 1: Procurement of Rice in major States

(In thousand tonnes)

B Marketing Season 2021-22 (upto 31.12.2021)
B Corresponding period of last year 2020-21

1251913586

Source: Department of Food & Public Distribution, Govt. of India.

Procurement of Rice

The total procurement of rice during kharif
marketing season 2020-21 up to 31.12.2021 is 60.08
million tonnes as against 51.82 million tonnes
during the corresponding period of last year.

The details are given in Table 2. A comparative
analysis of procurement of rice for the period of
marketing season 2020-21 (up to 31.12.2021) and
the corresponding period of last year is given in
figure 2.

TABLE 2: Procurement of Rice in major States

(In thousand tonnes)
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Source: Department of Food & Public Distribution, Govt. of India.

Figure 2: Procurement of Rice in major States
(In thousand tonnes)

16000 -
14000 -
12000 -
10000 -
8000
6000 -
4000 -~
2000 ~

5666

B Marketing Season 2020-21 (upto 31.12.2021)

M Corresponding period of last Year 13589
10876
9453
7454
5258
5533 4673 5185 4307 4728 s 4479 -
3790
2384 3782 2497 172 1890, 2885
1341 1740 811

Source: Department of Food & Public Distribution, Govt. of India.
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Procurement of Wheat during the corresponding period of last year. The
details are given in Table 3. The figure 3 depicts
The total procurement of wheat during rabi the comparison of procurement of wheat during
marketing season 2021-22 up to 18.08.2021 is 43.34 the marketing season 2021-22 (up to 18.08.2021)
million tonnes as against 38.99 million tonnes with the corresponding period of last year.

TABLE 3: Procurement of Wheat in major States

(In thousand tonnes)

Punjab 13222 30.5 12714 32.6

Uttar Pradesh 5641 13.0 3577 9.2

Rajasthan 2340 5.4 2225 5.7

All India 43343 100.0 38993 100.0

Source: Department of Food & Public Distribution, Govt. of India.

Figure 3: Procurement of Wheat in major States
(In thousand tonnes)
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CoMMODITY REVIEWS

Commercial Crops

Oilseeds

The Wholesale Price Index (WPI) of nine major
oilseeds as a group stood at 210.1 in December,
2021 showing an increase of 3.86 percent over the
previous month and increase of 27.80 percent over
the corresponding month of the previous year.

The WPI of all individual oilseeds showed
a mixed trend. The WPI of groundnut seed
(0.92 percent), cotton seed (0.99 percent), copra
(coconut) (0.19 percent), niger seed (0.40 percent),
safflower (1.23 percent) sunflower (3.42 percent),
and soyabean (10.02 percent) increased over
the previous month. However, the WPI of rape
& mustard seed (1.02 percent) decreased over
the previous month. The WPI of gingelly seed
(sesamum) remained constant from the previous
month.

Manufacture of Vegetable and Animal Oils and
Fats

The WPI of vegetable and animal oils and fats as
a group stood at 181.1 in December, 2021 which
shows a decrease of 0.71 percent over the previous
month. However, it increased by 16.84 percent
over the corresponding month of the previous
year. The WPI of sunflower oil (15.79 percent) and
copra oil (0.37 percent) increased over the previous
month whereas the WPl of mustard oil (3.12
percent), soybean oil (1.77 percent), groundnut
oil (1.86 percent), rapeseed oil (0.21 percent) and
cotton seed oil (5.46 percent) decreased over the
previous month.

Fruits & Vegetable

The WPI of fruits & vegetable as a group stood at
227 in December, 2021 showing a decrease of 3.45
percent over previous month and an increase of
25.62 percent over the corresponding month of the
previous year.

Potato

The WPI of potato stood at 211 in December,
2021 showing a decrease of 14.85 percent over

the previous month. Moreover, it is decreased by
42.10 percent over the corresponding month of the
previous year.

Onion

The WPI of onion stood at 267.6 in December,
2021 showing a decrease of 13.40 percent over the
previous month and a decrease of 19.08 percent
over the corresponding month of the previous
year.

Condiments & Spices

The WPI of condiments & spices (group) stood
at 165.8 in December, 2021 showing an increase
of 2.60 percent over the previous month and an
increase of 8.22 percent over the corresponding
month of the previous year. The WPI of black
pepper increased by 2.57 percent, chillies (dry)
increased by 8.19 percent and turmeric increased
by 5.13 percent over the previous month.

Tea

The WPI of tea stood at 155.2 in December, 2021
showing no change over the previous month.
There is a decrease of 1091 percent over the
corresponding month of the previous year.

Coffee

The WPI of coffee stood at 124.6 in December,
2021 showing no change over the previous month.
There is an increase of 21.44 percent over the
corresponding month of the previous year.

Sugarcane

The WPI of sugarcane stood at 196.3 in December,
2021 showing no change over the previous month.
There is an increase of 3.64 percent over the
corresponding month of the previous year.

Raw Cotton

The WPI of raw cotton stood at 152 in December,
2021 showing a decrease of 0.52 percent over the
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previous month and an increase of 40.87 percent
over the corresponding month of the previous
year.

Raw Jute
The WPI of raw jute stood at 282.7 in December,

2021 showing a decrease of 0.46 percent over the
previous month and an increase of 11.69 percent

over the corresponding month of the previous
year.

Wholesale Price Index of Commercial Crops is
given in Table 4. A graphical comparison of WPI
for the period of December, 2021 and November,
2021 is given in figure 4 and the comparison of WPI
during the December, 2021 with the corresponding
month of last year has been given in figure 5.

TABLE 4: WHOLESALE Price INDEX oF COMMERCIAL CROPS
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CoMMODITY REVIEWS

Prices

1. WHOLESALE Prices OF CERTAIN AGRICULTURAL COMMODITIES AND ANIMAL HUSBANDRY PRODUCTS AT
SELECTED CENTRES IN INDIA

Commodity Variety Unit State Centre Dec-21 Nov-21 Dec-20
Wheat PBW 343  Quintal Punjab Amritsar 2150 2180 1770
Wheat Dara Quintal  Uttar Pradesh Chandausi 1940 1975 1680
Wheat Lokvan  Quintal = Madhya Pradesh  Bhopal 1911 1933 1865
Jowar - Quintal  Maharashtra Mumbai 2500 2600 3200
Gram No III Quintal Madhya Pradesh  Sehore 4299 4500 4300
Maize Yellow Quintal  Uttar Pradesh Kanpur 1730 1750 1750
Gram Split - Quintal  Bihar Patna 6640 6600 6250
Gram Split - Quintal  Maharashtra Mumbai 6400 6400 6500
Arhar Split - Quintal  Bihar Patna 9350 9410 9360
Arhar Split - Quintal  Maharashtra Mumbai 9000 8850 9200
Arhar Split - Quintal ~ NCT of Delhi Delhi 9700 9700 9400
Arhar Split Sort II Quintal  Tamil Nadu Chennai 8600 8600 8400
Gur - Quintal  Maharashtra Mumbai 3900 4350 4350
Gur Sort 11 Quintal  Tamil Nadu Coimbatore 5000 5000 4500
Gur Balti Quintal  Uttar Pradesh Hapur 2800 3300 2500
Mustard Seed Black (S) Quintal  Uttar Pradesh Kanpur 7400 7600 5320
Mustard Seed Black Quintal =~ West Bengal Raniganj 6200 6700 4800
Mustard Seed - Quintal ~ West Bengal Kolkata 8200 8500 6000
Linseed Bada Dana Quintal  Uttar Pradesh Kanpur 8100 7500 5160
Linseed Small Quintal  Uttar Pradesh Varanasi 8270 7600 5300
Cotton Seed Mixed Quintal  Tamil Nadu Virudhunagar 3400 3400 2200
Cotton Seed MCU 5 Quintal  Tamil Nadu Coimbatore 4000 3900 3000
Castor Seed - Quintal  Telangana Hyderabad NT NT NT
Sesamum Seed White Quintal  Uttar Pradesh Varanasi 10150 9300 9200
Copra FAQ Quintal  Kerala Alleppey 9450 10250 12950
Groundnut Pods Quintal  Tamil Nadu Coimbatore 6000 5000 5000
Groundnut - Quintal  Maharashtra Mumbai 10000 9500 8200
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CoMMODITY REVIEWS

1. WHOLESALE PRICES OF CERTAIN AGRICULTURAL COMMODITIES AND ANIMAL HUSBANDRY PRODUCTS AT
SELECTED CENTRES IN INDIA - Contd.

Commodity Variety Unit State Centre Dec-21 Nov-21 Dec-20
Mustard Oil - 15 Kg. Uttar Pradesh Kanpur 2380 2430 1700
Mustard Oil Ordinary 15 Kg. West Bengal Kolkata 2670 2775 2025
Groundnut Oil - 15 Kg. Maharashtra Mumbai 1960 2000 2150
Groundnut Oil  Ordinary 15 Kg. Tamil Nadu Chennai 2500 2500 2400
Linseed Oil - 15 Kg. Uttar Pradesh Kanpur 2350 2300 1625
Castor Oil - 15 Kg. Telangana Hyderabad 2010 2100 1890
Sesamum Oil - 15 Kg. NCT of Delhi Delhi 2800 3050 2000
Sesamum Oil Ordinary 15 Kg. Tamil Nadu Chennai 3050 2900 3450
Coconut Oil - 15 Kg. Kerala Cochin 2295 2460 2888
Mustard Cake - Quintal  Uttar Pradesh Kanpur 2950 2900 2250
(é;izndnut - Quintal  Telangana Hyderabad NT NT NT
Cotton/Kapas NH 44 Quintal  Andhra pradesh = Nandyal 8050 7650 5100
Cotton/Kapas LRA Quintal  Tamil Nadu Virudhunagar 8100 NA 4200
Jute Raw TD 5 Quintal ~ West Bengal Kolkata 6500 6500 6000
Jute Raw W5 Quintal ~ West Bengal Kolkata 6650 6650 6300
Oranges Big 100 No Tamil Nadu Chennai 2200 2400 480
Oranges Nagpuri 100No  West Bengal Kolkata 800 650 400
Banana - 100 No.  NCT of Delhi Delhi 417 417 375
Banana Medium 100 No.  Tamil Nadu Kodaikkanal 600 600 600
Cashewnuts Raw Quintal = Maharashtra Mumbai 75000 80000 85000
Almonds - Quintal  Maharashtra Mumbai 54000 55000 55000
Walnuts - Quintal  Maharashtra Mumbai 100000 70000 70000
Kishmish - Quintal  Maharashtra Mumbai 21500 24500 22000
Peas Green - Quintal  Maharashtra Mumbai 8200 8000 9000
Tomato Ripe Quintal  Uttar Pradesh Kanpur 1800 4500 1350
Ladyfinger - Quintal  Tamil Nadu Chennai 5000 7000 3000
Cauliflower - 100 No.  Tamil Nadu Chennai 5000 4600 2500
Potato Red Quintal  Bihar Patna 1120 1120 1890
Potato Desi Quintal ~ West Bengal Kolkata 1300 1235 1800
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1. WHOLESALE PRICES OF CERTAIN AGRICULTURAL COMMODITIES AND ANIMAL HUSBANDRY PRODUCTS AT
SELECTED CENTRES IN INDIA - Concld.

Source: DPIIT, M/ o Commerce & Industry, Govt. of India.
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Crop Production

SowING AND HARVESTING OPERATIONS NORMALLY IN PROGRESS DURING THE MONTH OF JANUARY, 2022
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SowING AND HARVESTING OPERATIONS NORMALLY IN PROGRESS DURING THE MONTH OF JANUARY, 2022
Contd.

(K) — Kharif (R) — Rabi
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Note to Contributors

The Journal brought out by the Directorate of
Economics and Statistics, Ministry of Agriculture
& Farmers Welfare aims at presenting an
integrated picture of the food and agricultural
situation in India on month to month basis.

Articles on the State of Indian Agriculture
and allied sectors are accepted for publication
in the Directorate of Economics & Statistics,
Department of Agriculture & Farmers Welfare’s
monthly Journal “Agricultural Situation in
India”. The Journal aims to provide a forum
for scholarly work and disseminate knowledge;
provide a learned reference in the field; and
provide platform for communication between
academic and research experts, policy makers.
Articles in Hard Copy as well as Soft Copy
(publication.des-agri@gov.in) in MS Word may
be sent in duplicate to the Editor, Publication
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M/o Agriculture & Farmers Welfare, 103,
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article has neither been published or submitted
for publication elsewhere. The author(s) should
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while seeking comments of the referees on the
suitability of the article for publication. The
Article should be prepared according to the
following guidelines:

(@) Articles should not exceed five thousand
words (including footnotes), typed in
double space on one side of foolscap
paper in Times New Roman font size 12.

(b) Typescript should be arranged in
the following order: title, abstract,
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conclusions, policy suggestions, and
references.

(c) Abstract (with keywords) is required and
should not exceed 300 words in length.

(d) The title page should contain the
title, author name(s) and institutional
affiliation (s).

(e) The text should follow UK English and
number bullets should be used wherever
required.

(f) Reference List should be given in
alphabetical order of surname. The
American Psychological Association
(APA) style for reference lists should be
followed. For example:

i. For Books (Online/Offline):

Author A surname, author A Initial.,
& Author B Surname, author B
initial. (Year). Title (Edition). Place of
Publication: Publisher.

ii. For Journal:

Author Surname, Author Initial. (Year).
Article Title. Journal Title, Volume
Number (Issue Number), Page Range.
doi: Dol Number

Although authors are solely responsible for
the factual accuracy and the opinion expressed
in their articles, Editorial Board of the Journal
reserves the right to edit, amend and delete any
portion of the article with a view to making it
more presentable or to reject any article, if not
found suitable. Articles which are not found
suitable will not be returned unless accompanied
by a self-addressed and stamped envelope.
No correspondence will be entertained on the
articles rejected by the Editorial Board.

Disclaimer: Views expressed in the articles and
studies are of the authors only and may not
necessarily represent those of Government of
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