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From Editor's Desk

This edition of the journal “Agricultural Situation
in India” brings for its reader’s farm sector news,
production and procurement of food grains, price
indices and related data tables along with two
research articles, one on “Analysis of Instability
and Seasonality Indices of Kinnow Arrivals and
Prices in India” and second on “E-trading Facilities
Utilization Pattern in Regulated Markets of Tamil
Nadu and Feasibility of Converting Low/Non-
arrival Regulated Markets into Primary Processing
Centres”. In addition, an Agro-Economic Research
study titled “Strategies to Bridge Yield Gap of Major
Crops in Bundelkhand Region of India” conducted
by the Agro-Economic Research Centre, Jabalpur
under the Agro-Economic Research scheme of DES
form part of this edition.

The major farm sector news includes
information relating to conference on ‘Promoting
Kisan Drones - Issues, Challenges and Way
Forward’; conference of CBBOs and FPOs; World
Bee Day celebrated; webinar on “Seed Chain
Development”; MoU with UNDP for strategic
partnership on Agriculture, Crop Insurance and
Credit; third advance estimates for production of
major crops 2021-22 released among other news.

In the month of May, 2022 annual rate
of inflation has increased to 15.88 percent
(provisional) as compared to 13.11 percent over
the corresponding month of the previous year
May, 2021. In particular, the annual food inflation
rate stood at 10.89 percent in the month May,
2022 (provisional), whereas on month-on-month
basis the food inflation rate stood at 1.85 percent
in May, 2022 over April, 2022, provisionally. The
cumulative pre-monsoon season rainfall in the
country during the period 1 March, 2022 to 25%
May, 2022 has been 4 percent higher than the long
period average (LPA). Current live storage in 140
major water reservoirs in the country was 56.40
BCM as against 41.33 BCM of normal storage based
on the average storage of last 10 years.

The first article under the section analyses
the instability and seasonality indices of kinnow
arrivals in India with focus on major producing
states of Punjab, Rajasthan and Himachal Pradesh.
The study reveals that the price behavior across the
markets under consideration show a similar pattern
with major variability observed during the peak

season. The price of kinnow shows an increasing
trend while the arrivals show a mixed trend with
some markets showing an increasing trend while
showing negative growth over time. The study
suggests that as fruits are perishable items, the
development of infrastructure like cold storages
may prevent damage to fruit and avoid losses.
Also, development of kinnow processing plants
may help deal with the glut during peak season
and will act as an additional source of income
which is also not subject to price fluctuations.

The second article examines the regulated
markets in the state of Tamil Nadu with an
emphasis on the utilization of e-trading facility
in these markets and the possibility of conversion
of markets with low arrivals to primary
processing centres. The study finds that many
regulated markets with low arrivals lack proper
infrastructure and do not have facilities like
godowns, cold storage, etc. However, there are
many markets which have their own infrastructure
with proper facilities available in them. Such
markets if equipped with PPC facilities will attract
more arrivals and thus help in revenue generation.
Many regulated markets have developed e-trading
facilities which may be further improved with
increased participation of FPO’s and wunified
license traders. Revamping of markets with poor
arrivals by creation of infrastructural facilities and
better utilization of the existing facilities will help
in higher generation of revenue.

The Agro-Economic Research study examined
the yield gap in major crops viz.; rice, wheat, gram
and soyabean in Bundelkhand region of India
and finds that there is a yield gap of more than
30 percent between potential and average farm
yield of major crops due to constraints like lack of
suitable machinery, high input cost, unavailability
of desired seeds, etc. The study suggests that to
reduce the yield gap and enhance the income
of farmers, steps such as organizing need based
training on recommended package of practices,
field demonstrations, adoption of integrated
farming scheme, use of digital technology, etc. may
be introduced.

Anil K. Sharma



FARM SECTOR NEWS

Farm Sector News

Meetings and Events

Conference on ‘Promoting Kisan Drones - Issues,
Challenges and Way Forward”

Hon’ble Union Minister of Agriculture and
Farmers Welfare, Shri Narendra Singh Tomar on
02" May, 2022 inaugurated and addressed the
conference on “Promoting Kisan Drones: Issues,
Challenges and the Way Forward” organized as
part of Azadi Ka Amrit Mahotsav. Shri Tomar
said that the Government is promoting the use of
drones for the convenience of farmers, reducing
cost and increasing the income. For promoting
use of kisan drones, the Government is providing
50% or maximum of Rs. 5 lakh subsidy to SC-ST,
small and marginal, women and farmers of North
Eastern states to buy drones. For other farmers,
financial assistance will be given up to 40% or
maximum Rs. 4 lakh, the Minister added.

Speaking on the multi-faceted use of drones in
agriculture, Shri Tomar said that the Government
is promoting the use of ‘Kisan Drone” for crop
assessment, digitization of land records, spraying
of pesticides and nutrients for which provision
has also been made in the budget. He said that
to promote the use of drones in agriculture and
make drone technology affordable to the farmers
and other stakeholders of this sector, financial
assistance @ 100% cost of drone together with
the contingent expenditure is extended under
Sub-Mission on Agricultural Mechanization
(SMAM) to the Farm Machinery Training &
Testing Institutes, Institutions of Indian Council
of Agricultural Research, Krishi Vigyan Kendra
(KVK) and State Agricultural Universities (SAUs)
for its demonstration on the farmers’ fields.
Farmers Producers Organizations (FPOs) are
provided grants @ 75% for purchase of drones for
its demonstration on the farmers’ fields.

In order to provide agricultural services
through drone application, financial assistance @
40% of the basic cost of drone and its attachments
or Rs. 4 lakh, whichever less, is also provided for
drone purchase by the existing and new Custom

Hiring Centers (CHCs) under Cooperative Society
of Farmers, Farmers Producer Organizations
(FPOs) and rural entrepreneurs. The agriculture
graduates establishing CHCs are eligible to
receive financial assistance @ 50% of the cost of
drone up to a maximum Rs. 5 lakh. In addition
to the already identified institutions for drone
demonstration, other agricultural institutions of
the State and Central Government, and central
public sector undertakings engaged in agricultural
activities have also been brought in the eligibility
list for financial assistance for farmers’ drone
demonstration. The Union Ministry of Agriculture
and Farmers Welfare is providing assistance to
the State Governments through several schemes
to promote agriculture across the country and to
increase the production and productivity, besides
reducing the human labour associated with
various agricultural activities. The Government is
also helping farmers access modern technology to
improve the use efficiency of inputs such as seeds,
fertilizers and irrigation.

Union Minister of State for Agriculture and
Farmers Welfare, Shri Kailash Choudhary said
that this new technology is aimed to reach more
and more farmers, which will facilitate them,
reduce the cost and increase their income. During
the attack of locust, the Government had also
promptly used drones and helicopters for rescue.

Conference of CBBOs and FPOs

Hon’ble Union Minister of State for Agriculture
and Farmers Welfare, Shri Kailash Choudhary
inaugurated the conference of Cluster-Based
Business Organizations (CBBOs) and Farmer
Producer Organizations (FPOs) under the Scheme
of Formation and Promotion of 10,000 FPOs on
06™ May, 2022 at Birla Auditorium in Jaipur.

Appreciating CBBO for the efforts made so
far, Shri Choudhary directed the CBBOs and
Implementing Agencies to further focus on
supporting FPOs, motivating farmers to contribute
the equity and support them. He also added that
there is a significant role of CBBOs and FPOs in
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doubling farmers’ income and therefore, CBBOs
should come forward to contact local elected
representatives to mobilize small and marginal
farmers to join the FPO movement.

Various issues were discussed in the
conference including discussion on expectations
from CBBOs, knowledge sharing by CBBOs on
best practices, discussion on training and capacity
building of stakeholders, and open discussion
on various issues/suggestions related to the
successful implementation of the scheme.

At the conference, 150 representatives of
CBBOs and 350 representatives of FPOs from Goa,
Gujarat, Maharashtra and Rajasthan participated
along with all the implementing agencies, different
categories of specialists from the domain of crop
husbandry, agri marketing and senior officers
from State Government.

Goa, Gujarat, Maharashtra and Rajasthan
are implementing schemes under which 894
produce clusters have been allocated and 563
FPOs registered, more than 1.35 lakh farmers have
been mobilized and about 56,012 farmers have
been registered as shareholders of the FPOs. 30
women-focused FPOs have been registered, 64
FPOs have been registered in tribal districts and
85 in aspirational districts.

World Bee Day celebrated in Gujarat

On the occasion of World Bee Day celebrated
on 20" May, 2022, a national level function was
organized in Tent City-II, Ekta Nagar, Narmada,
Gujarat in the presence of Shri Narendra Singh
Tomar, Hon’ble Union Minister of Agriculture
and Farmers Welfare. Shri Tomar inaugurated
an exhibition at the venue of event as well as
honey testing laboratories and processing units
at Pulwama, Bandipura and Jammu in Jammu
and Kashmir, Tumkur in Karnataka, Saharanpur
in Uttar Pradesh, Pune in Maharashtra
and Uttarakhand in a virtual mode from
Gujarat. During the programme, farmers from
different states interacted with Union Agriculture
Minister and other dignitaries and narrated their
experiences on how beekeeping activity had
augmented their income.

The centrally funded scheme, ‘National
Beekeeping and Honey Mission” aims to establish
5 big regional and 100 small honey and other bee
products testing laboratories, out of which 3 world
class state-of-the-art laboratories have been setup,
whereas 25 small laboratories are in the process
of being set up. The Government of India is also
providing assistance for setting up of processing
units. More than 1.25 lakh metric tonnes of honey
is being produced in the country, out of which
more than 60 thousand metric tonnes of natural
honey is exported. In order to bring qualitative
upgradation of domestic honey to attract the
world market, the Government of India and the
State Governments are making concerted efforts
and focusing on capacity building of bee keepers
for production of honey by adopting scientific
techniques.

National webinar on “Seed Chain Development”

Hon’ble Union Minister of Agricultureand Farmers
Welfare, Shri Narendra Singh Tomar presided over
a national webinar on “Seed Chain Development”
on 24" May, 2022 being held as part of the year-
long Azadi ka Amrit Mahotsav celebrations. Shri
Tomar said the State Governments, in consultation
with the Central Government, should prepare a
roadmap for 10-15 years for the benefit of farmers.
Shri Tomar said that it should be ensured that
farmers get timely supply of good quality seeds
and the State governments should strictly curb
black marketing and those selling fake seeds.

Shri Tomar added that availability of good
seeds for farming increases production and
productivity, resulting in higher income for
farmers and raising the share of agriculture in
GDP besides benefitting agriculture and the
nation’s economy. Shri Tomar said that the entire
seed chain should be properly streamlined so that
farmers do not face any problem. Besides, crops
whose seeds are in short supply in particular areas,
should be provided with those seeds so that the
productivity can be increased. Planning should
be done for adequate supply of seeds of crops like
pulses, oilseeds, cotton, etc.
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The Minister said that the cooperation of State
Governments is also necessary for seed traceability,
so that awareness is raised among farmers across
the country and they can take rightful decision
regarding the seeds for their plantation as per the
requirement.

Speaking on the occasion, Minister of State
for Agriculture and Farmers Welfare, Ms. Shobha
Karandlaje said that it should be ensured that the
varieties of seeds developed by the Indian Council
of Agricultural Research reach the farmers at the
grassroots level. Along with this, the states should
work in a planned manner at the district level on
all aspects related to the agriculture sector, so that
the farmers do not face any problem.

Garib Kalyan Sammelan

Hon’ble Prime Minister, Shri Narendra Modion 31*
May, 2022 addressed the ‘Garib Kalyan Sammelan’
inShimla, Himachal Pradesh. This publicevent was
organized in state capitals, district headquarters
and Krishi Vigyan Kendras across the country to
commemorate the completion of eight years of the
Government of India led by Prime Minister Modi.
The idea behind this programme was to enable the
elected public representatives across the country
to interact directly with the public to get feedback
about the various welfare programmes being run
by the Government.

Hon’ble Union Minister of Agriculture and
Farmers Welfare, Shri Narendra Singh Tomar and
Minister of Commerce and Industry, Textiles, Food
& Consumer Affairs, and Public Distribution, Shri
Piyush Goyal participated in the programme from
Delhi in which a large number of farmers besides
agricultural scientists were present.

On the occasion, the Prime Minister also
released the 11 instalment of the Pradhan Mantri
Kisan Samman Nidhi (PM-Kisan) scheme. An
amount of over Rs. 21,000 crore was transferred
to more than 10 crore beneficiary farmer families.
The Prime Minister also interacted with the
beneficiaries of various government welfare
schemes across the country.

General Agricultural Sector News

Joint declaration on agro-ecology and sustainable
management of natural resources

Initiatives have been taken between India and
Germany on agro-ecology and sustainable
management of natural resources. In this regard,
the Hon’ble Union Minister of Agriculture and
Farmers Welfare, Shri Narendra Singh Tomar and
Germany’s Minister of Economic Cooperation
and Development, Ms. Svenja Schulze signed the
declaration in a virtual meeting on 02 May, 2022.

Through this, joint research, knowledge
sharing and innovation will be promoted
between academic institutions of both countries
and practitioners including farmers. The
transfer of technology and scientific knowledge
will be promoted by encouraging exchanges,
partnerships and research collaboration with the
private sector. Germany’s Federal Ministry of
Economic Cooperation and Development intends
to provide up to 300 million euros by the year 2025
for financial and technical cooperation for projects
under this initiative.

Germany will provide coordinated support
for this lighthouse initiative, supporting the
agro-ecological transformation process in India
through the Technical Cooperation Project. For the
changing agenda of agroecology, the two countries
envisage the establishment of ajoint research center
supported by financial cooperation to develop and
share cutting edge knowledge with practitioners
from India, Germany and other countries, while
facilitating value-added technology and scientific
transfer.

To oversee the implementation, a working
group will be set up with the concerned Ministries;
namely Ministry of Environment, Forest and
Climate Change; Ministry of Fisheries, Animal
Husbandry and Dairying and NITI Aayog.

Indian delegation visits Israel

A delegation under the leadership of Hon’ble
Union Minister of Agriculture & Farmers Welfare,
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Shri Narendra Singh Tomar visited Israel from
8-11 May, 2022 on the invitation from Mr. Oded
Forer, Minister of Agriculture of Israel for bilateral
meetings to discuss various issues related to
agriculture between the two countries.

The delegation on 9™ May visited the facilities
of Green 2000 - Agricultural Equipment and
Know How Ltd. and NETAFIM Ltd. During the
interaction with the Israeli representatives, Shri
Tomar said that the relations established between
India and Israel in the agricultural sector will give
new dimensions to the Indian agriculture sector.
In recent years, the ties have further strengthened
and the future vision of cooperation is in the form
of a strong hi-tech partnership for both knowledge-
based economies. The delegation interacted
with the experts of these companies on various
developmental aspects related to modern farming
practices. During the visit, nursery practices,
planting material of fruit-trees and vineyards,
post-harvest technology, greenhouse farming,
micro and smart irrigation systems and improved
dairy and poultry farming were the main topics
of discussion. Shri Tomar said that more than 300
investments have been made from Israel in India
mainly in hi-tech domain and agriculture.

On the second day of visit, the Indian
delegation  visited = Agricultural = Research
Organization, Volcani Institute of Israeli Ministry
of Agriculture and Rural Development. Shri Tomar
interacted with the experts of ARO on various
issues related to technological advancements
in agriculture in Indian context. The issues
of deliberations included crop -cultivation in
protected environments, freshwater fish farming,
advanced plant protection techniques, precision
agriculture, remote sensing and post harvest
science and technology, etc.

A round table meeting between Shri
Narender Singh Tomar and Agriculture & Rural
Development Minister of Israel, Mr. Oded Forer
was held on 11" May, 2022 in Parliament House,
Jerusalem. The Minister discussed various issues
related to modern agro techniques, capacity
building, transfer of knowledge know-how

and support in the fields of agriculture, water
management, environment and rural development
with the Minister of Agriculture, Israel and other
stakeholders, keeping in view the scope and
potential of agriculture development in both the
countries.

During  the  interaction, = MASHAV’s
agricultural cooperation programmes and other
stakeholders’ professional training activities in
India were appreciated. The Minister stated that
Indian Government has to explore the possibilities
to adopt MASHAV’s activities in India focusing
on capacity building and transfer of knowledge
for which Centres of Excellence will be established
in each State.

MoU with UNDP for strategic partnership on
Agriculture, Crop Insurance and Credit

The Ministry of Agriculture & Farmers Welfare
(MoA&FW), Government of India and the United
Nations Development Programme (UNDP) have
signed a Memorandum of Understanding (MoU)
wherein UNDP will provide technical support
towards Centre’s aspirational Pradhan Mantri
Fasal Bima Yojana (PMFBY) scheme and Kisan
Credit Card - Modified Interest Subvention
Scheme.

The MoU was signed in the presence of Union
Minister of Agriculture Shri Narendra Singh
Tomar by CEO-PMFBY, Ritesh Chauhan and
UNDP Resident Representative, Shoko Noda.
Under the MoU, UNDP will leverage its expertise
in systems and global know-how for supporting
the Ministry of Agriculture for the implementation
of combined agriculture credit and crop insurance.

As per the MoU, UNDP will provide
responsive, demand-driven technical assistance
for effective implementation of agriculture credit
and crop insurance as well as providing capacity
development and Information, Education &
Communication (IEC) support to existing national
and state institutions, keeping in mind the interest
of small and marginal farmers, women farmers,
sharecroppers, tenant and non-loanee farmers.
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Third advance estimates for production of major
crops 2021-22 released

The third advance estimates of production of major
agricultural crops for the year 2021-22 have been
released by the Union Ministry of Agriculture and
Farmers Welfare. The production of food grains in
the country is estimated at record 314.51 million
tonnes, which is higher by 3.77 million tonnes
than the production of food grains during 2020-21.
The production during 2021-22 is higher by 23.80
million tonnes than the previous five years’ (2016-
17 to 2020-21) average production of food grains.
Record production is estimated of rice, maize,
pulses, oilseeds, gram, rapeseed and mustard, and
sugarcane.

As per 3¢ advance estimates, the estimated
production of major crops during 2021-22 is as
follows: food grains 314.51 million tonnes, rice
129.66 million tonnes (record), wheat 106.41
million tonnes, nutri/coarse cereals 50.70 million
tonnes, maize 33.18 million tonnes (record),
pulses 27.75 million tonnes (record), tur 4.35
million tonnes, gram 13.98 million tonnes (record),
oilseeds 38.50 million tonnes (record), groundnut
10.09 million tonnes, soyabean 13.83 million
tonnes, rapeseed and mustard 11.75 million tonnes
(record), sugarcane 430.50 million tonnes (record),
cotton 31.54 million bales (each of 170 kg) and
jute & mesta 10.22 million bales (each of 180 kg).

Rice 129.66
Wheat 106.41
Nutri/Coarse cereals 50.70
Pulses 27.75
Oilseeds 38.50
Sugarcane 430.50

Source: DES, MoA&FW, Govt. of India

116.43
103.88
46.57
23.82
35.95
373.46
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General Survey of Agriculture

Trend in Food Prices

The rate of inflation, based on monthly WPI, stood
at 15.88% (Provisional) for the month of May, 2022
(over May, 2021) as compared to 13.11% during
the corresponding period of last year.

Based on Wholesale Price Index (WPI) (2011-
12=100), WPI of vegetables, fruits and cereals
increased by 56.36 percent, 9.98 percent and
8.01 percent, respectively, whereas for pulses it
decreased by 3.69 percent in May, 2022 over the
corresponding period of last year.

Among cereals, WPI based rate of inflation for
wheat and paddy increased by 10.55 percent and
1.79 percent, respectively, in May, 2022 over May,
2021.

The WPI for cereals and vegetables increased
by 0.70 percent and 18.54 percent, respectively,
whereas for pulses and fruits it decreased by 1.32
percent and 6.89 percent, respectively, in May,
2022 over April, 2022.

Among cereals, WPI for wheat and paddy
increased by 0.69 percent and 0.42 percent,
respectively, in May, 2022 over April, 2022.

WPI Food Index (Weight 24.38%)

The Food Index consisting of “‘Food Articles” from
Primary Articles group and ‘Food Product’ from
Manufactured Products group increased from
172.9 in April, 2022 to 176.1 in May, 2022. The rate
of inflation based on WPI Food Index increased
from 8.88% in April, 2022 to 10.89% in May, 2022.

Rainfall and Reservoir Situation, Water Storage
in Major Reservoirs

Cumulative pre-monsoon season (March-May),
2022 rainfall for the country as a whole during
the period 1% March, 2022 to 25" May, 2022 has

been 4% 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 79% in South
Peninsula & by 28% in East & North East India but
lower than LPA by 65% in North-West India and
by 39% in Central India.

Out of 36 meteorological sub-divisions, 11
meteorological sub-divisions received large
excess/excess rainfall, 08 meteorological sub-
divisions received normal rainfall and 17
meteorological sub-divisions received deficient/
large deficient rainfall.

Current live storage in 140 reservoirs (as
on 26™ May, 2022) monitored by Central Water
Commission having Total Live Capacity of 175.96
BCM was 56.40 BCM as against 52.03 BCM on
26.05.2021 (last year) and 41.33 BCM of normal
storage (average storage of last 10 years). Current
year’s storage is 108% of last year’s storage and
136% of the normal storage.

Production Scenario as per Third Advance
Estimates 2021-22

As per 3"Advance Estimates for 2021-22, total
food grains production in the country is estimated
at record 314.51 million tonnes. Total production
of rice during 2021-22 is estimated at record
129.66 million tonnes. Production of wheat during
2021-22 is estimated at 106.41 million tonnes.
Production of nutri/coarse cereals is estimated at
50.70 million tonnes. The total pulses production
during 2021-22 is estimated at record 27.75 million
tonnes and of total oilseeds is estimated at record
38.50 million tonnes. Total production of sugarcane
in the country during 2021-22 is estimated at
record 430.50 million tonnes. Production of cotton
and jute & mesta is estimated at 31.54 million bales
(each of 170 kg) and 10.22 million bales (each of
180 kg), respectively. Time Series may be seen at
Annexure - .
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ARTICLES

Articles

Analysis of Instability and Seasonality Indices of Kinnow Arrivals and
Prices in India

Kuyjeer KAUrR! AND AMIT GULERIA?

Abstract

The present study analyzes the variation and seasonality of kinnow arrivals and prices among the major
kinnow producing and consuming states of India for a period 2005-06 to 2019-20. Four important markets
of country, one each from the selected states were chosen purposively on the basis of annual market arrivals
of kinnow viz.; Abohar, Hoshiarpur, Kangra and Sri Ganganagar. To meet the objectives, various analytical
techniques i.e.; Cuddy -Della-Valle Index, linear trends and seasonal index were employed to analyze the
data. Variability calculated through Cuddy-Della-Valle index showed that price behavior of kinnow showed
an almost similar pattern in all the selected markets with maximum price variability during the peak season.
Trends in the weekly market price of kinnow were found to be significantly positive and increasing in all
the selected markets of kinnow. Seasonal indices of market arrivals were higher during the peak harvesting
season of kinnow and highest seasonal variation in arrivals was observed in the Hoshiarpur market among
all the selected markets. Contrary to the arrivals, prices moved inversely which could be due to the higher
prices during the lean period of arrivals.

Keywords: Kinnow, variability, trend and seasonality

1. Introduction

Fruits form a very important part of human diet.
It is generally stated that the standard of living of
people of a country can be judged by its per capita
production and consumption of fruits. At present,
India is the second largest producer of fruits in
the world after China. India has a large range of
varieties of fruit in its basket and accounts for
15 percent of world’s total fruit production. It is
estimated that per capita fruits availability in our
country is 207.9 gm per day which is far below
the recommended quantity of 230 gm per capita
per day (Anonymous, 2018a). According to the
National Sample Survey Office (NSSO) survey,
annual consumption of fruits is 9.6 kg/person/
annum in rural areas and 15.6 kg/person/annum
in urban areas (Sachdeva et al., 2013).

Major fruit crops produced in India include
banana, mango, citrus and papaya with 30.8%,
21.82%, 1254% and 5.98% contributions,
respectively. The total citrus production in India

for 2018-19 is 12546 thousand metric tonnes which
majorly include lime and lemon, sweet orange and
mandarin. The state of Punjab produced 12.82 lakh
metric tonnes of citrus in 2018-19 (Anonymous,
2019). The major varieties of citrus grown in the
state are mainly mandarin and kinnow. Kinnow
cultivation in Punjab has gained popularity due to
its profitability and high market value among the
citrus fruits. Kinnow covers around 54.9 percent of
the total area under citrus fruits and accounts for 67
percent of total fruit production. The southwestern
zone of Punjab comprising of Fazilka, Muktsar,
Bathinda, Mansa districts is known as kinnow
belt as it accounts for 80 percent of the entire area
under kinnow cultivation in Punjab.

1.1 Objective of the study

The present study examines the instability in
prices of kinnow and analyzes the trends along
with seasonality in arrival and prices of kinnow in
various markets of India.
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2. Data sources and methodology

The study was undertaken on a macro framework
based on secondary data. To meet the objectives of
this study, the time series data regarding weekly
kinnow prices in major markets from 2005-06 to
2019-20 were collected from www.agmarknet.gov.
in portal of Ministry of Agriculture and Farmers
Welfare, Government of India.

The study was carried outin theleading kinnow
producing states of India which were selected on
the basis of their share in total production in the
country. The selected states of Punjab, Rajasthan
and Himachal Pradesh accounted for 23.69
percent, 6.23 percent and 0.28 percent, respectively,
of national kinnow production during 2017-18
(Anonymous, 2018b). From each selected state,
based upon kinnow market arrivals and data
availability, at least one important market was
taken for the study. Four markets namely Abohar
(Punjab), Hoshiarpur (Punjab), Kangra (Himachal
Pradesh) and Sri Ganganagar (Rajasthan) were
selected to study the instability, linear trends and
seasonal price variations in fruit production in
India. The brief description of the methodology
used in the present study is given below:

2.1 Instability Index: Cuddy-Della-Valle Index

To measures the instability of economic variables,
Cuddy-Della Valle Index (CDVI) was used which
takes into consideration the long term trend. The
Cuddy Della Valle Index, proposed by Cuddy and
Della Valle (1978) is a modification of the coefficient
of variation that is used to measure trends and
identify the exact direction of instability. CDVI
was selected over coefficient of variation (CV)
because CV overestimates the variation in the
price series and CDVI was adjusted over its value
of coefficient of determination.

CDVI=CV~y1-12

where,

CV = Coefficient of Variation (percent) and
7> = Coefficient of determination from a time trend
regression adjusted by the number of degrees of
freedom.

2.2 Trends

To examine the trend in prices of kinnow, time
series data on prices and arrivals of selected
markets was used. The linear trends (per year
contribution) of kinnow market prices were
observed by adjusting the linear trend equation in
the form of linear regression as given below:

Y =a+ bt

where,
Y = market price; a = constant; t = time variable
and b = regression coefficient.

r?> was also workout which shows the share of
time variable in the changes in the market price.
Higher the value of r?, the more best fitted equation
was found. r* was calculated by the formula:

RSS

2 — —

r —
TSS

where,
r? is coefficient of determination, RSS is regression
sum of square and TSS is total sum of square.

t-test was used to check the significance of
regression coefficient and its value compared with
t-tabulated value at 5 percent level of significance
and n-1 degree of freedom.

tvalue = ———
value = -p )
where,
b is the regression coefficient and SE is the standard
error.

2.3 Seasonal indices

This is one of the widely used methods of analyzing
time series data for seasonal price variations.
For the present study, 27-week average moving
method was used due to its 27-weeks market
availability. The seasonal indices computed by the
simple moving average method use the following
steps:
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(a) Expresses the price of each month as a
percentage of the average price for the
concerned year.

(b) Work out the average (over the years) of
percentage for each month computed in (a).

Calculate the sum of 27-week average(s) as
worked out in (b) and multiply the average of
each month by the correction factors (k=2700/s) to
make a total 2700 or average 100. Seasonal indices
of price and arrival of kinnow can be worked out
separately with ratio to moving average method
as suggested (Kachroo and Nazir, 2021).

Seasonal Index (prices) =

Actual average prices for the month

. ; x 100
Moving average price for the month

Seasonal Index (arrivals) =

Actual average arrivals for the month

. : x 100
Moving average arrivals for the month

3. Results and discussion
3.1 Instability analysis

The instability of the kinnow prices between the
selected markets over the period 2005-06 to 2019-
20 has been calculated using Cuddy-Della-Valle
index (Table 1). In the Abohar market, variability
in kinnow prices was found highest in 9" week
with an index of 35.83 percent while 51% week
showed the lowest instability with an index of
13.53 percent. An almost similar pattern of price
behavior was observed in Hoshiarpur and Sri
Ganganagar markets with maximum instability
in prices noticed from 11" to 16™ weeks. Price
variability in Kangra market reached a peak in
42" and 44" week with the variability of 30.66 and
31.66 percent, respectively.

TABLE 1: VARIABILITY OF MARKET PRICES OF KINNOW IN SELECTED MARKETS

Week Abohar Hoshiarpur
1 22.68 20.39
2 22.78 17.06
3 24.29 28.29
4 28.45 29.88
5 28.58 23.61
6 34.54 32.01
7 26.06 32.03
8 34.27 26.44
9 35.83 35.50

10 29.30 40.02
11 27.69 38.45
12 25.82 41.37
13 16.43 30.91
14 20.69 29.66
15 14.31 31.84
16 15.65 46.97
42 29.49 55,59

(in percentage)

Kangra Sri Ganganagar
11.73 19.48
11.50 20.12
14.16 20.50
15.38 19.62
15.51 20.40
12.17 12.90
13.85 17.62
15.58 24.70
20.46 27.32
16.81 24.39
26.16 41.21
30.38 33.09
25,35 37.06
17.92 37.52
17.64 32.20
23.04 33.36
30.66 39.65
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Week Abohar Hoshiarpur
43 32.56 31.08
44 20.07 28.47
45 26.08 33.01
46 27.76 19.68
47 16.26 24.10
48 20.53 16.30
49 23.29 16.45
50 17.85 11.83
51 13.53 9.72
52 16.09 13.55

Source: Authors’ estimation from secondary data

Arrival in large quantities in the markets
during the peak season (42" week to 4™ week)
created glut conditions in the market resulting in
higher price variability in producing markets. On
the contrary, there was low price variability during
the lean period which was mainly due to the reason
of scarce supply in the markets. The problem of
the high price variability can be minimized by
the development of cold storage infrastructure
and subsidy be given to the Farmers’ Producer
Organizations. An awareness campaign should
be initiated focusing the growers to educate them
about the export potential, waste management
and international market requirement.

3.2 Trends in the prices and arrivals of kinnow
in selected markets

The trend component was computed to ascertain
the long-run movement of prices and arrivals
of kinnow in main markets of kinnow growing
states viz.; Abohar (Punjab), Hoshiarpur (Punjab),

Kangra Sri Ganganagar
25.85 18.20
31.66 23.98
11.77 24.08
13.95 26.11
11.93 29.61
12.82 17.54
15.41 21.65

9.54 13.45
8.89 23.79
9.98 16.68

Kangra (Himachal Pradesh) and Sri Ganganagar
markets (Rajasthan).

3.2.1 Trends in kinnow prices in selected markets

The linear trend was computed to analyze the
long-run movement of prices of kinnow in selected
markets (Table 2). The findings reveal that there
was an increasing trend in the weekly prices of
kinnow in all selected markets, which was found
to be significant. Kangra market had the highest
annual increase in kinnow prices (Rs. 111.9/q),
followed by Sri Ganganagar (Rs. 68.29/q) and
Hoshiarpur (Rs. 48.12/q). The contribution of time
variable to the changes in the prices of kinnow
was highest in Kangra (60.9%) and the lowest in
Abohar market (2.4%).

The trends in the prices of kinnow in different
markets (Figure 1 to 4) depicts that prices of
kinnow were positively increasing per annum in
all the selected markets of different states.

TABLE 2: TrRenDs IN Prices oF KINNOw IN SELECTED MARKETS OF INDI14, 2005-06 TO 2019-20

S.No. Markets Equation r* t- value
1 Abohar y =1164 + 9.13t 0.024 0.33
2 Hoshiarpur y =928.9 + 48.12t 0.265 1.95**
3 Kangra y =1533 + 111.9t 0.609 3.1 ***
4 Sri Ganganagar y = 1046+ 68.29t 0.495 3.76 **

Source: Authors’ estimation from secondary data
Note: ***, ** and * significant at 1, 5 and 10 percent level of significance, respectively.
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Figure 1: Trend in Price of Kinnow in Abohar Market
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Figure 2: Trend in Price of Kinnow in Hoshiarpur Market
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Figure 3: Trend in Price of Kinnow in Kangra Market
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Figure 4: Trend in Price of Kinnow in Sri Ganganagar Market
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3.2.2 Trends in the arrivals of kinnow in selected
markets

The results presented in Table 3 reveal that over
time, the arrivals of kinnow increased in Abohar,
Hoshiarpur and Kangra markets. The per annum
increase in the arrival of kinnow was found to
be highest in Abohar (33.64 thousand q) and
Hoshiarpur market (0.82 thousand q). However,
the coefficient of arrival was found to be negative
in Kangra and Sri Ganganagar which indicates that
the arrival of kinnow in these markets decreased
over time. The contribution of time variable to
the changes in the arrivals of kinnow was highest
in Abohar (59.2%); and lowest in Kangra market
(1.6%). Time plays a significant role in increase of

kinnow prices in the major producing markets of
the country like in Abohar and Sri Ganganagar.
Increase in the demand of Indian kinnow in
international markets and increase in the number
of waxing plants in the Abohar and Sri Ganganagar
region were the main reasons of increase its quality
and self-life and which ultimately increases its
price over time.

The trends in the arrivals of kinnow (Figure 5 to
Figure 8) in different markets depicts that arrivals
of kinnow were positively increasing in Abohar
and Hoshiarpur markets. But in Kangra and Sri
Ganganagar market, the downwards sloping of
trend line indicates that arrivals decreased over
time in these markets.

TABLE 3: TRENDS IN ARRIVALS OF KINNOW IN SELECTED MARKETS OF INDIA

S.No. Markets Equation 7 t- value
1 Abohar y =-64.86 + 33.64t 0.592 4.79%+*
2 Hoshiarpur y = 20.94+ 0.82t 0.035 0.97
3 Kangra y = 18.80 - 0.35t 0.016 0.67
4 Sri Ganganagar y = 441.6 - 34.90t 0.284 BN
Source: Authors’ estimation from secondary data
Note: ***, ** and * significant at 1, 5 and 10 percent level of significance, respectively.
Figure 5: Trend in Arrival of Kinnow in Abohar Market
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Figure 6: Trend in Arrival of Kinnow in Hoshiarpur Market
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Figure 7: Trend in Arrival of Kinnow in Kangra Market
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Figure 8: Trend in Arrival of Kinnow in Sri Ganganagar Market
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3.3 Seasonal Indices

Seasonal Index of weekly prices and arrivals of
kinnow in selected markets were worked out
(Table 4). The seasonal arrival indices in the
selected markets were relatively high during the 1+
to 10" weeks of each year. Amongst all the selected
markets, the highest seasonal variation in arrivals
of kinnow was observed in the Hoshiarpur market
with seasonal indices of weekly arrivals varying
from 3.75 to 281.60 percent. The best period for
harvesting of kinnow fruit is from mid-January
to mid-February and also majority of produce is
available in this period only. Also, lack of good
cold storage infrastructure was one of the reasons

for this huge variation in the seasonality indices of
kinnow in the selected major markets.

A simultaneous look into the indices of arrivals
and prices shows an inverse relation between
prices and arrivals of the selected markets of the
country (Figure 9 to 12). It has been observed that
after touching the lowest level of price indices
during the 1% to 9™ week, in the almost all selected
markets, the price started rising and remained
higher during 10*-16" weeks and then declined in
the onward weeks. The main reason for variationin
the seasonal price index was the pattern of market
arrival which is directly affected by harvesting
season and lean period supply.

16 | Agricultural Situation in India | May, 2022



ARTICLES

TABLE 4: SeasoNAL INDICES OF KINNOW ARRIVALS AND Prices (2005-06 To 2019-20)

(in percentage)

Markets
Week Abohar Hoshiarpur Kangra Sri Ganganagar
Arrival Price Arrival Price Arrival Price Arrival Price
1 219.76 88.74 156.05 86.63 108.60 80.40 320.39 86.49
2 190.53 84.36 177.75 87.69 154.59 79.54 152.57 82.69
3 190.23 87.69 281.60 89.80 139.16 77.87 220.13 82.62
4 229.40 86.86 146.34 89.73 134.57 80.57 165.47 83.22
5 179.65 87.27 207.55 87.63 171.44 79.20 169.43 84.72
6 210.67 89.57 209.93 90.02 162.72 80.96 197.22 82.52
7 172.29 93.32 222.76 93.26 176.22 84.04 146.88 83.50
8 147.33 95.33 223.85 87.60 184.53 90.79 166.69 86.36
9 113.28 96.25 154.95 102.20 161.04 95.56 110.22 95.50
10 101.32 98.15 129.51 111.41 157.98 102.11 77.31 107.52
11 63.39 107.55 91.51 113.18 151.17 109.91 65.92 124.65
12 29.89 110.00 83.84 123.72 135.00 119.50 34.68 132.77
13 19.09 128.96 58.11 139.93 80.81 134.49 22.84 125.87
14 2.49 155.15 36.26 154.69 50.23 150.12 6.07 130.12
15 19.80 153.89 18.49 164.39 19.24 154.09 4.27 134.27
16 19.80 146.00 7.93 146.82 8.70 151.68 3.66 128.53
42 18.39 95.74 3.75 93.41 3.79 129.81 5.21 114.49
43 19.90 85.52 5.75 86.50 4.08 131.60 11.72 116.60
44 46.52 82.11 8.96 86.97 8.94 107.78 15.63 116.04
45 19.75 91.68 12.32 80.77 23.93 96.52 32.32 92.69
46 57.25 90.06 25.70 84.62 60.17 80.15 45.86 79.27
47 38.21 93.22 29.61 81.96 87.47 81.66 72.28 80.20
48 66.62 92.87 51.62 75.98 84.37 81.19 92.67 87.83
49 84.16 91.51 83.17 79.78 107.22 81.68 106.23 86.97
50 103.08 89.61 72.79 87.62 122.96 80.34 13.25 96.08
51 150.57 89.8 93.10 88.79 115.83 80.02 169.17 93.95
52 186.67 88.73 106.80 84.90 85.24 78.42 171.88 84.55

Source: Authors” estimation from secondary data
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Figure 9: Seasonal Indices of Kinnow Arrivals and Prices in Abohar market
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Figure 10: Seasonal Indices of Kinnow Arrivals and Prices in Hoshiarpur Market
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Figure 11: Seasonal Indices of Kinnow Arrivals and Prices in Kangra Market
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Figure 12: Seasonal Indices of Kinnow Arrivals and Prices in Sri Ganganagar Market
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Overall, the result reveals that all the selected
markets show an inconsistent trend in the seasonal
index of arrivals but a similar pattern in the case
of kinnow prices. It may be because the regional
markets were well connected to the major national
consuming markets which influenced both the
arrival and prices of selected markets of different
states of the country. Similar results were also
reported by Kumar et al., 2009 for the Bangalore
markets.

4. Conclusions and suggestions

The results of various analytical techniques used
i.e., Cuddy -Della-Valle Index, linear trends and
seasonal index reveals that price behavior of
kinnow shows an almost similar pattern in Abohar,
Hoshiarpur, Kangra and Sri Ganganagar markets
with maximum price variability during the peak
season. Variability calculated through Cuddy-
Della-Valle index shows that a similar pattern
of price behavior was observed in Hoshiarpur
and Sri Ganganagar markets. Trends in market
prices were found to be significantly positive and
increasing in all the selected markets of kinnow.
The arrivals show a positive trend in all markets
except Kangra and Sri Ganganagar market.
Seasonal indices of market arrivals were higher
during the peak harvesting season of kinnow in
all the selected markets. Amongst all the selected
markets, the highest seasonal variation in arrivals
was observed in the Hoshiarpur market. Contrary
to the arrivals, prices moved inversely which could
be due to the higher prices during the lean period

of arrivals. The variation in prices of kinnow fruit
was majorly due to seasonality. During peak
season, there is was a glut in the market and
farmers were fetching lower prices for the produce.
For this, there is a need of improvement in market
infrastructure in terms of quick transportation,
adequate cold storage and other physical facilities
to prevent spoilage and damage. Kinnow fruit has
great potential for processing; thus, marketing
stress during peak season could be reduced by
opting for value addition which ensures income
and is not subject to price fluctuations.
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E-trading Facilities Utilization Pattern in Regulated Markets of Tamil Nadu
and Feasibility of Converting Low/Non-arrival Regulated Markets into
Primary Processing Centers

K.N. SELVARAT', R. PARIMALARANGAN? AND SUSMITHA BURIGE®

Abstract

In Tamil Nadu, there are a total of 284 regulated markets functioning under 23 market committees. Their
main purpose is to ensure fair price to farmers by reducing the market charges and protecting them from
the clout of traders by creating marketing facilities and basic infrastructure. Though requlated markets
have established adequate infrastructure facilities, their utilization is either low or negligible in certain
markets which have thrown many challenges for effective utilization of available infrastructural facilities
and successful functioning of the requlated markets in the state. The study covers APMCs in eight districts
of Tamil Nadu to assess various feasibility aspects such as converting low/non-arrival requlated markets
into primary processing centers and leasing out the e-trading facilities created in various regulated markets.
Data were collected from the records maintained by the district market committees for the triennium period
ending 2019-2020. Nearly 88 to 99 percent of revenue generated through market fee collection is from the
sale of the produce outside the market yards due to notified area in the state. Creation of PPC facilities
in Kaliakkavili regulated market in Kanyakumari district, Pudukkottai requlated market in Pududkkottai
district, Andipatti requlated market at Thangamalapuram in Theni district, Kalugumalai and Ettayapuram
regulated markets in Thootukudi district and Tisaiyanvilai in Tirunelveli district are vital in order to attract
more arrivals to the market yards and for effective utilization of existing infrastructural facilities. Though
performance indicators such as produce e-traded, both in terms of quantity and value, are found sound in
the Cumbum and Theni requlated markets in Theni district and Harur requlated market in Dharmapuri
district, increasing the participation rate of FPOs and unified license holders is imperative, thereby a greater
number of notified commodities can be e- traded for generating higher revenue.

Keywords: Regulated markets, market arrivals, e-trading, Primary Processing Centers

1. Introduction

There are 284 regulated markets in the state of Tamil
Nadu functioning under 23 market committees
to ensure fair prices to farmers by reducing the
market charges and protecting them from the clout
of traders by creating marketing facilities and basic
infrastructure. Each market committee has its own
notified area and notified crops for the purchase
and sale of notified agricultural commodities.
Notified commodities include paddy, ragi,
cholam, maize, cumbu, red gram, black gram,
green gram, horse gram, groundnut, gingelly,
cotton, chillies, tapioca, coriander, tamarind,

turmeric, coconut, onion, tobacco, cashew, varagu,
sugarcane jaggery, palm sugar jaggery and neem
seeds. Adequate infrastructural facilities such
as threshing floor, godowns, market yards, cold
storage, grading, etc. were created in the regulated
markets and expanded to provide market access
to traders and farmers. Cold storage facilities were
created in the regulated market premises apart
from farmers markets to offer storage facility
so as to increase the shelf life of vegetables and
fruits to ensure better prices. Primary Processing
Centres (PPC) facilities were also created in some
of the regulated markets. Though these markets
have established adequate infrastructure facilities,
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functioning of regulated markets and utilization
of existing facilities to its fullest capacity is either
low or negligible in certain regulated markets,
throwing many challenges for effective utilization
of available infrastructural facilities and successful
functioning of the regulated markets in state. In
this context, converting the regulated markets
attracting either no or low arrivals to PPC is
critically important for effective utilization of
infrastructural facilities available and to further
improve the commodity arrivals.

Under the latest amendment of the Tamil
Nadu Government, the whole state of Tamil
Nadu excluding the market area under the control
of APMCs is classified as a unified market area.
As a result, any person is allowed to establish
private market yard and sub-yard anywhere in
the unified market area by obtaining the license
from the Department of Agricultural Marketing
and Agri business which is valid for the period
of three years. As per the available information,
1235 Unified Single License have been issued to
the traders so far in Tamil Nadu (www.agrimark.
tn.gov.in) This may create alternate marketing
channels and opening wup of agricultural
marketing outside the market mandis, thereby
posing challenges to regulated markets in terms of
creation of new infrastructural facilities including
the maintenance of existing facilities to attract
more arrivals to market yards. In Tamil Nadu, 23
regulated markets were integrated with e-NAM in
two phases. Further, 7 regulated markets and 33
additional markets will be integrated with e-NAM
portal in phased manner. Facilities for e-trading,
e-bidding, e-auctioning and assaying and related
infrastructure were created. The facilities created
under e-NAM may be underutilized/unutilized
if entire farm trade goes out of mandis. Under
this context, no doubt, the present status of
APMC requires higher efficiency by attracting
more arrivals to market yards and creating more
infrastructure facilities.

1.1 Objectives of the study
(i) To examine the feasibility of converting low/

non-arrival regulated markets to primary
processing centers.

(i) To examine the possibility of leasing the
facilities created under e-trading such as
grading, sorting and assaying.

2. Data sources and methodology

The study covers APMCs in eight selected districts
of Dharmapuri, Kanyakumari, Krishnagiri,
Pudukottai, Thenkasi, Theni, Thoothukudi
and Tirunelveli. The feasibility aspects such as
converting low/non-arrival regulated markets to
primary processing centers and leasing out the
e-trading facilities created in various regulated
markets were studied using the data collected
from the records maintained by the District
Market Committees. The study heavily relies
on secondary data collected from each District
Market Committee for the triennium period
ending 2019-2020. Infrastructure requirement
for establishing PPC with capacity based on the
arrivals, investment requirement for creating PPC
with various capacity, working conditions of the
facility, potential lessee, functioning of e-NAM
were also gathered from each market committee.

3. Results and discussion
3.1 Area Coverage

At present there are a total of 59 regulated
markets functioning in the eight selected districts.
Maximum number of villages (874) are served
by regulated markets in Krishnagiri district and
lowest number of villages by regulated markets
in Theni District (126). The average number of
villages served per regulated market is 57, which
is lower than all-India average of 258 villages per
regulated market (Table 1). Geographical area
served by each regulated market shows that the
average area served per market is 513.35 sq. km.
Regulated markets in Tirunelveli district serve
maximum area of 976.75 sq. km, while regulated
markets in Kanyakumari district serve lowest area
(278.67 sq. km). Average area served by regulated
market in the selected districts (sq. km) is higher
compared to the national average of 487.40 sq. km
per regulated market.
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TABLE 1: MARKET COVERAGE AND NOTIFIED CROPS

Number of

Diwict (M e Nomberof Noofuilages gy g Notfed
markets (RM)

Dharmapuri 4497.77 7 499 71 642.54 18
Kanyakumari 1672 6 188 31 278.67 8
Krishnagiri 5143 9 874 87 571.44 18
Pudukkottai 4663 10 766 77 466.30 25
Thenkasi 2916 7 251 36 416.57 6
Theni 2868 7 126 18 409.71 20
Thoothukudi 4621 9 480 53 513.44

Tirunelveli 3907 4 216 54 976.75

Total 30287.77 59 3400 57 513.35 -

Source: Authors’ estimation; Statistical Hand Book of Tamil Nadu, 2020; Data retrieved from www.agrimark.tn.gov.in

3.2 Commodity arrivals

Commodity arrival is one of the most important
criteria for assessing the performance of regulated
markets. Of the eight districts selected for this
purpose, regulated markets of Theni district
handled, on an average, more than 10,000 tonnes
of agricultural commodities while in Thenkasi and
Kanyakumari, the average arrival was more than
5000 tonnes. Regulated markets from Krishnagiri
district witnessed low market arrivals compared
to other districts with an annual transaction of
1800 tonnes. The yearly pattern of arrivals shows
that there were both peak and slack years in all the
Market Committees.

There was not much perceptible increase
in arrivals in the market yards of most districts.

Further, no correlation could be found between the
arrivals and number of notified crops. Though 25
crops are notified for the Pudukottai Committee,
commodity arrival was lower compared to Theni
Market Committee which is empowered to collect
the market fee for 20 crops. Though there are 59
regulated markets presently functioning under the
selected market committees, the private traders’
intervention in the transactions of commercial
crops are dominant as evident from the production
and quantity of market arrivals. Further, many
studies have proved the fact that one of the major
constraints faced by farmers is high transportation
cost to bring their produce to market when the
production is low (Table 2).

TABLE 2: TRENDS IN MARKET ARRIVALS

Market Committee/Districts

(in tonnes)

Average-Triennium ending 2019-20

Dharmapuri 3469.81
Kanyakumari 5818.66
Krishnagiri 1805.87
Pudukottai 4246.27
Tenkasi 6388.67
Theni 12294.09
Thoothukudi 6821.09
Thirunelveli 2352.19

Source: Authors’ Estimation; District Market Committees
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Arrival of agricultural produce at regulated
markets depends on the facilities/amenities
available rather than just the presence of regulated
markets per se in the area and transport-
connectivity of the market. Further, better market
infrastructure helps in curbing marketing losses. In
Tamil Nadu, sales in market increased significantly
with an improvement in market facilities and with
decrease in travel time from the village to market
(Shilpi and Umali-Deininger, 2007).

There are 59 regulated markets presently
functioning in the eight selected districts of
which 18 regulated markets (almost 30 percent)
are presently functioning under rental premises.
Of the 9 regulated markets presently functioning
in the Krishnagiri district, five are under rental
premises followed by Dharmapuri and Thenkasi
(3 out of 7), Pudukkottai (4 out of 10), Theni (2

out of 7) and Kanyakumari (1 out of 7) districts.
All the regulated markets in Tirunelveli (4) and
Thoothukudi (9) districts are functioning with
own infrastructural facilities. Regulated markets
functioning in rental premises attract low arrivals
due to host of reasons, particularly with respect
to availability of infrastructural facilities. These
regulated markets functioning in rental premises,
irrespective of the districts, attract either no arrivals
or very minimum which demands creation of
infrastructural facilities including own buildings
for effective functioning. The funds can either be
used from market infrastructure fund or other
sources like supply chain management project,
Pradhan Mantri Kisan Sampada Yojana (PMKSY),
Tamil Nadu Irrigated Agriculture Modernization
Project (TNIAMP), NADP and Ministry of Food
Processing Industries.

TABLE 3: ReGULATED MARKETS WITH Low/ NON-COMMODITY ARRIVALS

Dharmapuri Kanyakumari
Pappireddypatti Thoduvatty
Kambainallur Kaliakkavili
Papparapatti -
Thenkasi Theni
Alankulam Periyakulam
Sivagiri Uthamapalayam

. Andipatti @
R ety Thangamalapuram

Source: Authors’ Estimation

3.3 Revenue generation - trends in market fee
collection

Cess collection is one of the major sources for
market infrastructure development fund. 88 to 99
percent of the revenue generated through market
fee collection is from sale of produce outside the
market yards due to notified area. Maximum
revenue was generated in Thoothukudi district
which amounted to Rs. 201.01 lakh (99 percent

Krishnagiri Pudukottai
Kelamangalam Ponnamaravathi
Bargur Keeranur
Denkanikkottai -

Royakottai -
Kaveripattinam =

Thoothukudi Tirunelveli
Kalugumalai Tisaiyanvilai
Ettayapuram

outside the market yard collection) and minimum
was in Tirunelveli district which amounted to Rs.
52.42 lakh (94 percent outside the market yard
collection) (Table 4). No strong correlation (r=0.58)
has been found between number of regulated
markets functioning in the district and quantum of
revenue generated through market fee collection
due to the nature of crops transacted.

24 | Agricultural Situation in India | May, 2022



ARTICLES

TABLE 4: MARKET FEE COLLECTION
Market fee in Rs. lakh (Average - Triennium ending 2019-20)

Market Committee/Districts

Market Yard
Dharmapuri (192'.7216)
Kanyakumari (198 221(;
Krishnagiri (ggg)
Pudukottai (2122)
Tenkasi (%gg)
Theni (;ﬁgi)
Thoothukudi égé)
Thirunelveli (5232;)

Source: Authors’ Estimation; District Market Committees

3.4 Feasibility of converting low/non-arrival
regulated markets into primary processing
centers

All the identified low/non-arrivals regulated
markets in Dharmapuri district are functioning
in the rented buildings and have no other
infrastructural facilities like godown, cold storage,
drying yard, auction shed and transaction shed.
Thoduvatty and Kaliakkavili regulated markets
identified in Kanyakumari district are functioning
in own buildings and transaction shed facility
is available in Thoduvatty regulated market. In
Kaliakkavili regulated market, both godown
and transaction facilities are available. Hence
in Kaliakkavili regulated market, PPC facility
can be created with focus crops. At present,
none of the regulated markets in Kanyakumari
district have been provided with PPC facilities.
Similarly, no PPC facilities have been created in
regulated markets in Pudukkottai district. PPC
facilities with crop focus in Pudukkottai regulated
market can feasibly be created. At present, PPC
facilities were created in 4 regulated markets
namely Chinnamanur, Cumbum, Periyakulam
and Theni regulated markets in Theni district.

Outside Market Yard Total
69.48 79.19
(87.74) (100.00)
179.48 197.38
(90.79) (100.00)
164.08 167.47
(97.98) (100.00)
141.26 147.89
(95.52) (100.00)
124.83 127.12
(98.20) (100.00)
100.25 108.08
(92.76) (100.00)
198.49 201.01
(98.25) (100.00)
49.47 52.42
(94.37) (100.00)

However, Periyakulam regulated market is found
to be one of the low arrivals regulated markets in
Theni district, but this regulated market has been
functioning with PPC facilities.

The  Andipatti regulated market at
Thangamalapuram is functioning in the own
building with godown facilities (2 godowns)
(Table 5). Hence, feasibility exits for creating the
additional facilities for primary processing in this
market. At present, three regulated markets were
upgraded with primary processing facilities in
Thoothukudi district. The identified regulated
markets with low arrivals such as Kalugumalai
and Ettayapuram are functioning in own buildings
having godown and cold storage facilities with a
storage capacity of 25 MT each, including drying
yard and transaction shed. These two markets can
be upgraded with PPC facilities with focus crops.
Tisaiyanvilai regulated market in Tirunelveli
district has been functioning in own buildings
with godown, drying yard and transaction shed
facilities. Two regulated markets in Tirunelveli
district are equipped with PPC facilities. This
market can also be equipped with PPC facilities for
higher revenue generation by attracting arrivals.
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TABLE 5: ExisTING INFRASTRUCTURAL FACILITIES IN LOW/NON-ARRIVALS RMS IN SELECT DISTRICTS

District
Low/Non-arrival RM
OB

Dharmapuri Pappireddypatti -

Kambainallur -
Papparapatti -
Thoduvatty *
Kaliakkavili *

Kelamangalam -

Kanyakumari

Krishnagiri
Bargur -
Denkanikkottai -
Royakottai -
Kaveripattinam -
Pudukkottai Ponnamaravathi -
Keeranur -
Pudukottai *
Alankulam -

Sivagiri -

Thenkasi

Thiruvengadam =
Theni Periyakulam =
Uthamapalayam -
Andipatti @

Thangamalapuram

Kalugumalai
Thoothukudi

Ettayapuram

Tirunelveli Tisaiyanvilai

Source: Authors’ Estimation; District Market Committees

Market infrastructure availability

G cs DY  AS TS
1

1 1

) ; ; ; ;

1
L osm) L L -
2 L 1 ; -
(25 MT)
1 - 1 - 1

Note: OB - Own building, G - Godown, CS - Cold Storage, DY - Drying Yard, AS - Auction Shed and TS - Transaction Shed; *-Available

3.5 Possibility of leasing out the facilities of
e-trading created in the regulated markets -
performance analysis

Studies have shown that over the period of time,
there has been an increase in the prices received
by farmers and they have timely received the
sale proceeds in their bank accounts through
online payments thereby by reducing the
chances of collusion among traders. But lack of
quick assaying facilities and non-participation
of distant traders has resulted in no significant

increase in competition. This emphasizes the need
for increasing the participation of stakeholders
like FPOs, farmers groups and private sector
participation. Consequently, an alternative
measure for effectively utilizing the e-trading
facilities created is leasing. Therefore, it is critically
important to assess the performance of those
markets created with e-trading facilities before the
suggestion is made for alternative use.

e-NAM is being implemented in Tamil
Nadu since October, 2017. Presently, there
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are three regulated markets functioning in
the selected districts with e-trading facilities.
Cumbam regulated market of Theni district was
integrated with common e-platform for e-trading
of commodities at the national level during 2017,
while Harur regulated market in Dharmapuri
districtand Theni regulated marketin Theni district
were subsequently integrated with common
e-platform for trading of commodities in the year
2020 (Table 6). To assess the possibility of leasing

out the e-trading facilities, various performance
indicators in terms of number of farmers/traders
participated in e-trading since inception, quantity
e-traded and value of e-trade and fees collected
from traders, initial establishment cost associated
with creating facilities such as grading, sorting and
assaying were examined and compared with the
other regulated markets with e-trading facilities in
the state.

TABLE 6: REGULATED MARKETS WITH E-TRADING = MARKET COMMITTEE-WISE

2017-18 2018-19 2019-20
Market
g(i)srglil;ttstee/ Number of Name of Number of Name of Number of Name of
RM RM RM RM RM RM
Dharmapuri 1 Harur
Krishnagiri - = - - -
Kanyakumari - - = - -
Thirunelveli - = - - -
Thoothukudi = = - - -
Tenkasi - = - - -
Theni 1 Cumbam D) Theni and
Cumbum
Pudukottai - = - - _

Source: Authors’ Estimation; District Market Committees

The objective of promoting e-trading in the
regulated marketing system is to facilitate farmers,
traders, buyers, exporters and processors with a
common e-platform for trading commodities to
ensure remunerative prices for the farmers since
this provides access to farmers and traders to
national markets. The success of e-trading and
utilization of trading facilities can be viewed in
terms of participation of both farmers and traders
including FPOs. Cumbam regulated market,
which was integrated with e-NAM since 2017, has
been attracting large number of farmers to market
their produce by e-trading (Table 7).

There were only 50 farmers who participated
in e-trading during the inception year and the
participation rate increased substantially during
the second year with 176 farmers trading their
produce through e-NAM platform. However,
farmers’ participation declined in the subsequent
years. There has not been much improvement
in traders’ participation and only 10-12 traders
participated in e-trading per year. The Government
of Tamil Nadu has taken many initiatives to
promote farmers producer organizations through
funding support for marketing of agricultural
produce in terms of collection, aggregation and
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trading and permitted FPOs to participate in
e-NAM with provision in the APMC Act. The FPOs
participation in e-trading in Cumbam regulated
market was remarkably low and there has been

no marked improvement in FPO participation
despite the fact that there are 12 FPOs presently
functioning in the district itself.

TABLE 7: FARMERS” AND TRADERS” PARTICIPATION IN E-TRADING - REGULATED MARKET-WISE (NO.)

Cumbam Cumulative Theni Harur
= Particulars
No.
07.11.2017 to 01.04.2018 to 01.04.2019to  01.04.2020 to 2017-2020 Apr Apr Jan
31.03.2018 31.03.2019 31.03.2020 31.12.2020 2020 2020 2021
1 Farmers 50 176 34 377 15 17 B
2 Traders 12 12 10 44 26 17 2
3 FPO - - 2 4 1 - -
Unified
4 license - - 1 3 7 11 8
holder
Fee
5 g’;ﬁdec‘ 28658 36000 41686 653 106997 3619.4 - -
traders (Rs.)

Source: Authors’ Estimation; District Market Committees

Unified singlelicense to traders was introduced
by the state during 2017 in order to help the traders
access all the markets within the state besides
carrying out interstate trade. At the state level,
1363 unified single license have been issued to the
traders with Cumbam regulated market having
only 2 unified license holders. Considering the
unified licenses issued at state level with regulated
market with e-NAM, the number of traders
holding unified license was found lower. The fact
remains that there is a possibility of increasing
the participation rate of FPOs, traders and unified
license holders to further increase e-trading
so as to benefit farmers and traders. Further,
disaggregated analysis of quantity e -traded and
value of e-traded (Tables 8 and 9) indicates that the
total quantity e-traded was 2164 quintal during
the initial year and subsequently there was a

marked improvement in quantity e-traded which
increased to 6500 quintals in the second year with
aberrations in the subsequent years.

There are 20 notified commodities in the
district; however, only eight commodities were
e-traded. In food grains, paddy, maize, jowar
and cumbu were e-traded and there is a sharp
decline in quantity e-traded with respect to paddy
and cumbu. Of the total quantity e-traded in the
initial year, 87 percent was constituted by paddy
with a value of Rs. 28.27 lakh followed by maize
(11 percent) with value of Rs. 3.2 lakh and cumbu
(1 percent) with value of Rs. 0.39 lakh and jowar
with less than one percent. There was a sharp
increase in quantity e-traded in the case of maize
and at present, maize shares 82 percent of the total
quantity e-traded with a value of Rs. 50.50 lakh.
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Commodity

Paddy
Gigelly
Groundnut
Maize
Horse gram

Jowar

Mochai (Lab-Lab)

Cumbu

Total

TABLE 8: QuaNTITY OF PRODUCE E-TRADED IN CUMBUM REGULATED MARKET

07.11.2017to  01.04.2018 to
31.03.2018 31.03.2019
1875 2271.6
(86.63) (34.95)
38.25
(0.59)
248 3805
(11.46) (58.54)
12 185
(0.55) (2.85)
200
(3.08)
29.5 _
(1.36)
2164.50 6499.85
(100.00) (100.00)

Source: Authors’ Estimation; District Market Committees

Note: Figures in parentheses are proportions

01.04.2019 to
31.03.2020

367
(6.61)

24525
(4.42)

3743
(67.41)

902.5
(16.25)

1455
(2.62)

149
(2.68)

5552.25
(100.00)

01.04.2020 to
31.12.2020

3.6
(0.07)

16.8
(0.35)

3961
(82.33)

830
(17.25)

4811.40
(100.00)

(in qtl.)
Cumulative

4517.20
(23.74)

283.5
(1.49)
16.8
(0.09)
11757
(61.79)
902.5
(4.74)
11725
(6.16)
349
(1.83)

29.50
(0.16)

19028
(100.00)

TABLE 9: CoMmMODITY-WISE VALUE OF PRODUCE E-TRADED IN CUMBUM REGULATED MARKET

Commodity
Paddy
Gigelly
Groundnut
Maize

Horse gram

Jowar

Mochai
(Lab-Lab)

Cumbu

Total

07.11.2017 to
31.03.2018

2826960
(88.23)

326380
(10.19)

12000
(0.37)

38910
(1.21)
3204250
(100.00)

01.04.2018 to
31.03.2019

3484770
(35.99)
384705

(3.97)

5322190
(54.97)

233450
(2.41)

256400
(2.65)
9681515
(100.00)

Source: Authors’ Estimation; District Market Committees

Note: Figures in parentheses are proportions

01.04.2019 to
31.03.2020

597702
(4.62)

331500
(2.56)

7487664
(57.91)

3787543
(29.29)

239400
(1.85)

486800
(3.76)

12930609
(100.00)

01.04.2020 to
31.12.2020

4800
(0.08)

60480
(0.97)

5049038
(80.80)

1134610
(18.16)

6248928
(100.00)

(in Rs.)

Cumulative

6914232
(21.56)
716205

(2.23)

60480
(0.19)

18185272
(56.71)

3787543
(11.81)

1619460
(5.05)

486800
(1.52)

295310
(0.92)
32065302
(100.00)
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Harur regulated market in Dharmapuri
district and Theni regulated market in Theni
district was integrated with common e-platform
for trading of commodities in the year 2020. Of the
20 notified commodities in Theni district, seven
commodities were e-traded. Paddy, maize, jowar,
cotton, gingelly (black and white), coconut (whole
and copra) and garlic were e-traded to the tune

of more than Rs. 7.00 lakh (Table 10). Of the 18
notified commodities in the Dharmapuri district,
six commodities were e-traded. Paddy, maize,
cumbu, cotton and banana were e-traded to the
tune of more than Rs. 1.29 lakh cumulatively in the
period ending April, 2020 and more than 0.7 lakh
during 2021 ending 12" January (Table 11).

TABLE 10: Quantity and Value of Produce E-traded in Theni Market during 2020

S. No. Commodity :o;aal d(lga(rgitg Total value of e- traded (Rs.)
1 Maize 127 (45.58) 216027 (30.16)
2 Cotton 14.81 (5.32) 55489 (7.75)
3 Jowar white 100.8 (36.18) 161280 (22.52)
4 Paddy 12.5 (4.49) 20000 (2.79)
5 Gingelly-black 14.31 (5.14) 132227 (18.46)
6 Gingelly-red 2.09 (0.75) 16720 (2.33)
7 Garlic 5.67 (2.04) 55027 (7.68)
8 Copra 1.44 0.52 17852 (2.49)

Total 278.62 (100.00) -
9 Coconut (No.) 2670 41652 (5.82)
Total 716274 (100.00)

Source: Authors’ Estimation; District Market Committees

Note: Figures in parentheses are proportions

TABLE 11: QuANTITY AND VALUE OF PRODUCE E-TRADED IN HARUR MARKET DURING 2020-2021

29/04/2020 12/01/2021
Commodity Total quantity Value of = Commodity Total quantity Value of
traded in e trading/  quantity traded in e trading/ quantity
eNAM (qtl.) traded (Rs.) eNAM (qtl.) traded (Rs.)
Banana 57.00 70000.00 Banana 25.00 30000.00
(62.78) (54.33) (58.07) (41.24)
Baira 18.05 27571.00 Padd 9.75 14528.00
J (19.88) (21.40) y (22.65) (19.97)
7.25 11760.00 . 8.30 28220.00
Fecely (7.98) ©9.13)  Millet (19.28) (38.79)
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29/04/2020 12/01/2021
Commodity Total quantity Value of  Commodity Total quantity Value of
traded in e trading/  quantity traded in e trading/ quantity
eNAM (qtl.) traded (Rs.) eNAM (qtl.) traded (Rs.)
Maize 6.50 9305.00
(7.16) (7.22)
2.00 10200.00
(Ctizon (2.20) (7.92)
Total 90.80 128836.00 Total 43.05 72748.00
(100.00) (100.00) (100.00) (100.00)

Source: Authors’ Estimation; District Market Committees
Note: Figures in parentheses are proportions

In the first phase, 23 regulated markets were
integrated with e-NAM for e-trading in the state.
A comparative analysis of e-trading of Cumbam
regulated market with other market was carried
out since Theni and Harur regulated markets
were integrated only during 2020-21. Further, the
Cumbam regulated market was integrated with
e-NAM in the year 2017 and the facilities were
created. The Government is of the opinion that
the facilities created in the Cumbum regulated
market may be leased out as long as there is no
desirable performance. However, it is found
that Cumbam is one of the better performing
markets in e-trading attracting 10000 to 20000
quintals cumulatively (Tables 12-14). There were

only seven regulated markets wherein quantity
e-traded exceeded one lakh quintal cumulatively.
The fact remains that facilities created in Cumbam
regulated market need not be leased out as
evident from the performance indicators. Rather
the possibility exists to further improve e-trading
by increasing the participation rate of FPOs and
unified license holders so that all the notified
commodities can be e-traded, benefiting farmers
and traders. Conclusively, two regulated markets
in Theni district and one in Dharmapuri district
were integrated with e-platform in two phases
and performance indicators of all three regulated
markets are found sound.

TABLE 12: COMPARATIVE ANALYSIS OF PERFORMANCE OF E-TRADING - QUANTITY E-TRADED

uantity e-traded Number of

Q (lalgi qtl.) markets Name of markets
0.01-0.1 5 Gobi, Perundurai, Annur, Paramathivellur, Lalgudi
0.1-0.2 5) Paramakudi, Pethappampatti, Anthiyur, Madurai, Cumbum
0.2-0.3 3 Anaimalai, Vellakoil, Sathyamangalam
0.3-0.4 1 Udumalpet
0.4-0.5 1 Dindigul
0.6-0.7 1 Kallakuruchi
1.5.0-2 3 Kalavai, Thirukovilur, Uludurpet
2.5.-3.0 1 Viridhachalam
4.0-4.5 1 Tiruppur
4.5-5.0 1 Ammor
7.5-8.0 1 Gingee

Source: Authors’ Estimation
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TABLE 13: COMPARATIVE ANALYSIS OF PERFORMANCE OF E-TRADING - VALUE OF E-TRADE

Source: Authors’ Estimation

TABLE 14: COMPARATIVE ANALYSIS OF PERFORMANCE OF E-PAYMENT

Source: Authors’ Estimation
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4. Conclusion and policy implications

The study was undertaken covering APMCs in
8 districts of the state for assessing feasibility
aspects such as leasing out e-trade facilities and
conversion of low/non-arrival regulated markets
into Primary Processing Centre (PPCs) using
the existing infrastructural facilities in those
regulated markets. Nearly 88 to 99 percent of
revenue generated through market fee collection
is from the sale of the produce outside the market
yards due to notified area in the state. All the
identified low/non-arrivals regulated markets
in Dharmapuri district are functioning in rented
buildings and have no other infrastructural
facilities. At present, none of the regulated markets
in Kanyakumari district has been provided with
PPC facilities. Similarly, in none of the regulated
markets in Pudukkottai district PPC facilities
have been created. PPC facilities with crop focus
in Pudukkottai regulated market can feasibly be
created. At present, PPC facilities were created in
4 regulated markets in Theni district. However,
Periyakulam regulated market is found to be one of
the low arrivals regulated markets in Theni district
but this regulated market has been functioning
with PPC facilities. Feasibility exists for creating
additional facilities for primary processing in
Andipatti regulated market at Thangamalapuram.
In Thoothukudi district, three regulated markets
were upgraded with primary processing facilities.
The regulated markets with low arrivals such as
Kalugumalai and Ettayapuram in this district can
be upgraded with PPC facilities since these two
markets are functioning in own buildings having
godown and cold storage facilities with a storage
capacity of 25 MT each including drying yard
and transaction shed. Presently two regulated
markets in Tirunelveli district were equipped
with PPC facilities. Tisaiyanvilai regulated market
in Tirunelveli district can also be equipped with
PPC facilities for higher revenue generation by
attracting more arrivals since this market has
own buildings with godown, drying yard and
transaction shed facilities. Though performance
indicators such as produce e-traded, both in terms
of quantity and value, are found sound in the
Cumbum and Theni regulated markets in Theni
districtand Harur regulated market in Dharmapuri

district, increasing the participation rate of FPOs
and unified license holders is imperative. Thereby
a greater number of notified commodities can be
e- traded for generating higher revenue. Number
of villages served by each regulated market is
found low compared to national average. Markets
with poor commodity arrivals can be revamped
by creation of adequate infrastructural facilities
and better utilization of existing infrastructural
facilities so as to help in higher revenue generation.
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Agro-Economic Research
Strategies to Bridge Yield Gap of Major Crops in Bundelkhand Region of India

Hart Om SHARMAL, H.K. NIRANJAZ AND R.S. BARELIYA®
Abstract

The study analyses the yield gap in major crops of viz.; rice, wheat, gram and soybean of Bundelkhand
Region of India. The study reveals that the yield gap 111 between potential yield and average farm yield was
found more in cultivation of rice (11.73 g/acre), followed by wheat (6.7 g/acre), soybean (3.89 g/acre) and
gram (3.49 g/acre). The yield gap Il was found to be more than yield gap I in cultivation of rice, wheat, gram
and soybean which denotes that the recommended technologies for cultivation of these crops have reached the
farmers field but farmers could not adopt these technologies due to several socio-economic constraints. It is
also observed that factors like use of high yielding varieties (HY'Vs) seed, improved method of sowing (rice),
source of seed (rice and wheat), seed rate (soybean and gram), use of DAP (soybean and wheat), application
of urea (wheat), treatment with fungicide and bio-fertilizers in rice and gram (Rhizobium, azotobacter and
Phosphate Solubilizing Bacteria), irrigation (wheat, soybean and gram)and soil testing (rice and wheat)
were found to be positive and significant, while area under irrigation (rice), size of land holding (soybean and
wheat) and seed rate (wheat) were found to be negative and significant. This indicates that with the increase

in the factors which are positive and significant, the yield of crop will increase and vice-versa.

Keywords: Yield gap, HY'Vs, Bundelkhand Region

1. Introduction

Improving crop yield is essential to meet the
increasing demand for food which is driven by the
increasing population and income growth in the
21t century. Increasing agricultural productivity
or yield is critical to economic growth and
development. This can be achieved by using
improved agricultural technologies and proper
management techniques. Adoption of agricultural
technologies differs from farmer to farmer,
referring to both mental acceptance and also the
use of new agricultural technologies. This can be
achieved by using high yielding management
practices (Yang et al., 2008). Minimizing yield gaps
in major crops by using optimal management
practices may lead to improvements in production,
while offering both environmental benefits and
economic value.

The yield gaps are attributable to the inability
of the farmers to apply critical inputs to the

recommended level. The yield gap is the difference
between the potential farm yield and the actual
average farm yield. The yield gap between on-
farm demonstrations and actual farm yield has
failed to show appreciable reduction over the past
two decades in India. (Basavaraja, 2000; Lobell et
al., 2009; Jha et al., 2011; Mondal, 2011). Assessing
the yield gaps in major field crops can help in
understanding yield variability, yield potential,
and the input use efficiency of major crops and
may indicate appropriate strategies to bridge the
yield gap for improving agricultural efficiencies
and farm income (Fischer et al., 2009; Van Ittersum
et al., 2013).

Prevailing farmers’ practices were treated
as control for comparison with recommended
practices (Pushpa and Srivastava, 2014; Joshi et
al., 2014 and Soni et al,. 2014). Understanding the
yield gap is very crucial as it can assist in crop
yield predictions since yield potential shows
the probable future productivity to be achieved.
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Also, information on the determinants of yield
can be used in policy interventions for enhancing
crop production. In order to meet the increasing
demand of food due to increasing population
and income, food production in India needs to be

increased. The production of food grains in India
increased considerably since 1960 due to increase
in the arable area, large-scale cultivation of high
yielding semi-dwarf varieties and increased
application of irrigation, fertilizers and pesticides.

TABLE 1: AVERAGE YIELD OF MAJOR CROPS IN BUNDELKHAND REGION OF INDIA

Particulars
Bundelkhand Region of Madhya Pradesh
Bundelkhand Region of Uttar Pradesh

Bundelkhand Region of India

Source: Directorate of Economics and Statistics, 2015-16

Agricultureis the foundation of Bundelkhand’s
economy. But the yield is affected by the poor
water retention capacity of the soil, weather
fluctuations and large amount of wasteland. Land
use pattern across the districts of Bundelkhand
region of Uttar Pradesh and Madhya Pradesh is
not significantly different from the rest of Uttar
Pradesh and Madhya Pradesh, respectively. Net
sown area in all the Bundelkhand districts of
Madhya Pradesh except Datia is considerably
lower than in UP Bundelkhand. Around 7% of
cultivable land in UP Bundelkhand and around
5% of cultivable land in MP Bundelkhand lies
fallow year after year. In MP Bundelkhand as a
whole, marginal holdings accounted for 40% of
all holdings. The average yield of rice and wheat
were found to be lower in Bundelkhand region of
Madhya Pradesh as compared to Bundelkhand
region of Uttar Pradesh and India, while average
yield of gram and soybean were also found to be
lower in Bundelkhand region of Madhya Pradesh
as compared to Bundelkhand region of India
(Table 1).

It seems that the farmers were not able to
adopt the recommended package of practices for
cultivation of crops due to several socio-economic,
technological constraints, etc. resulting in low
farm income. This is the main cause of farmers’
dissatisfaction and they have no other option but
to satisfy with the low level of income in the area.

(q/acre)
Rice Wheat Gram Soybean
4.1 8.5 4.2 3.1
6.46 10.92 - -
104 13.8 4.6 43

1.1 Objectives of the study

Keeping aforesaid facts in mind, the present study
was undertaken in Bundelkhand region of India
with the following specific objectives:

a) To analyze yield gap of major crops grown by
the cultivators across size of holdings.

b) To determine factors affecting productivity of
major crops.

c) To identify various socio-economic and
technological constraints in adoption of
recommended package of practices in crop
cultivation.

d) To suggests policy implication to narrow
down yield gap of major crops.

2. Data source and methodology

All the major crops having more than 10 percent
share in gross cropped area were selected for the
study. Therefore, wheat (36%), rice (18%), soybean
(14%) and gram (6%) were considered for analysis
of yield gap in Bundelkhand region of India.
Wheat was found to be a major crop grown in both
the regions, while rice was found to be grown in
UP Bundelkhand, and soybean and gram were
grown in MP Bundelkhand as major crops other
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that wheat. Gram occupied only 6 percent of in more that 10 percent of gross cropped area in
gross cropped area in Bundelkhand region of Bundelkhand region of Madhya Pradesh. All the
India, however, it was considered for the analysis districts of Bundelkhand region of India have been
because it was found to be major pulse crop grown taken into consideration for the study.

TABLE 2: HicH & Low YIELD GAP DIsTRICTS OF MAJOR CRrROPS IN BUNDELKHAND REGION OF MADHYA PRADESH
(TE 2016-17)

(in q/ha)
Districts Wheat Gram Soybean
Sagar 21.93 10.4 4.82
Damoh 20.15 10.7 13.14
Panna 17.48 11.55 4.22
Tikamgarh 19.16 9.77 6.04
Chattarpur 18.33 8.58 10.24
Datia 29.66 11.57 8.01
Madhya Pradesh 31.15 11.15 7258,
Percentage difference to Madhya Pradesh
Sagar -29.60 -6.73 -35.99
Damoh -35.31 -4.04 74.50
Panna -43.88 3.59 -43.96
Tikamgarh -38.49 -12.38 -19.79
Chattarpur -41.16 -23.05 35.99
Datia -4.78 3.77 6.37

TABLE 3: HicH & Low YIeELD GAP DisTrICTS OF MAJOR CROPS IN BUNDELKHAND REGION OF UTTAR PRADESH
(TE 2016-17)

(in q/ha)

Districts Rice Wheat
Jhansi 17.07 26.33
Lalitpur 4.59 27.80
Jalaun 12.64 36.24
Hamirpur 19.58 31.30
Mahoba 19.58 17.91
Banda 19.71 22.88
Chitrakut 18.80 26.40
Uttar Pradesh 26.18 36.55
Percentage difference to Uttar Pradesh

Jhansi -34.80 -27.96
Lalitpur -82.47 -23.94
Jalaun -51.72 -0.85
Hamirpur -25.21 -14.36
Mahoba -25.21 -51.00
Banda -24.71 -37.40
Chitrakut -28.19 -27.77
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High and low yield gap districts were selected
for each of the chosen crop. Hence, Panna (-43.96%)
and Tikamgarh (-19.79%) districts were selected
for soybean, while Panna (-43.88%) and Datia
(-4.78%) districts were selected for wheat, and
Chhatarpur (-23.05%) and Damoh (-4.04 %) districts
were selected for gram in Bundelkhand region of
Madhya Pradesh. While Lalitpur (-82.47%) and
Banda (-24.71%) districts were selected for rice,
Mahoba (-51%) and Jalaun (-0.85%) districts were
selected for wheat for the study in Bundelkhand
region of Uttar Pradesh (Table 2 & 3).

A block in each selected district was chosen on
the basis of the highest area under the selected crop.
A list of all the villages in the each selected block
was prepared and 3 villages having maximum
area under cultivation of crop were selected for
the study. A list of all the cultivators growing the
selected crop was further prepared and classified
into small (<2 ha), medium (2-5 ha) and large (>5
ha) categories and 10 farmers in each category
were selected randomly for the study. A total of 60
farmers, 30 from high and 30 from low yield gap
districts were selected for each chosen crop. Thus,
180 farmers were selected in Bundelkhand region
of Madhya Pradesh and 120 farmers were selected

in Bundelkhand region of Uttar Pradesh. In total,
300 respondents were selected in the area under
study from Bundelkhand region of India.

The secondary data for the study were collected
from the office of District Statistics and respective
Deputy Director Agriculture of selected districts;
Department of Farmers Welfare and Agricultural
Development, Govt. of Madhya Pradesh and Uttar
Pradesh. The primary data were collected from the
selected respondents through pre-tested interview
schedule for the agricultural year 2019-20.

The interview schedule collected information
on the topics essential for the study viz., general
information, land utilization pattern, sources of
irrigation, cropping pattern, machinery used, soil
testing status, sources of information and yield
of different crops with constraints faced by the
cultivators in adoption of Recommended Packages
of Practices (RPP).

Analysis of data was done with descriptive
statistical tools i.e., mean, percentage, etc. A
multivariate regression analysis was done to
identify determinants of yield.

Y = a+b X +b,X,+b, X, +b X +b. X, +b X +b X +b X +b X +b, X +b X +b X +E

where,
Y = Productivity of i crop (kg/acre)
X, = Education (in numbers)
X, = Age in years
X,= Source of seed (Purchase-1, Self-0)
X, = Soil test (Yes-1, No-0)
X, = Seed rate (Kg/acre)

10° "10 11711 127 "12

X,= High Yielding Varieties (HYVs-1, Local-0)

X,= Urea (kg/acre)

X,= DAP (kg/acre)

X,,= No. of irrigation (acre)

X,,= Size of holding (acre)

X,,= Method of sowing (Line sowing=1 & Broadcasting=0)

X, = Seed treatment (Yes-1, No-0) b, to b,, = Regression coefficient of X, X, ........... X,
E= Error term
3. Results and discussion 3.1 Rice

Yield gap, constraints in adoption of recommended
technology and determinants of yield of major
selected crop i.e., rice, wheat, gram and soybean
were analyzed for the study.

Rice was found to be a major Kharif crop grown in
Bundelkhand region of Uttar Pradesh. The yield
gap, constraints and adoption of recommended
technology and determinants of yield of rice were
analysed.

May, 2022 | Agricultural Situation in India | 37



AGRro-EcoNoMIC RESEARCH

3.1.1 Yield gap analysis

A considerable yield gap (III) of 41.88 percent
was found between potential farm yield (28 q/
acre) and average farm yield (16.3 q/acre) on an
average rice growers’ farm in production of rice.
Out of this total yield gap (yield gap-III), a gap of
24.15 percent (yield gap-I) and 23.33 percent (yield
gap-1I) was found between potential farm yield
(28 g/acre) and highest farm yield (21.2 q/acre),
and between the highest farm yield and average
farm yield (16.3 q/acre), respectively (Table 4).

These findings were found to be similar for all
size of farms with minor variation. However, yield
gap I was found to be less in small farms (21.57 %)
as compared to medium (25.48%) and large
(25.39%) farms. Yield gap II (23.33%) was found to
be more than yield gap I (24.15%) which denotes
that socio-economic constraints were found to be
more important than transfer of recommended
packages of practices of rice.

TABLE 4: Y1ELD GAP ANALYSIS OF RICE IN UTTAR PRADESH

Particulars Small
Potential yield 28.0
Average yield 16.4
Highest yield 22.0

. 6.04
Yield gap I (21.57)

. 5.61
Yield gap II (25.55)

. 11.65
Yield gap III (41.61)

Note: Figure in parenthesis show percent yield gap

3.1.2 Constraints in adoption of recommended
technology

The various constraints which were faced by
the respondents in enhancing yield of rice are

(in q/acre)
Medium Large Overall
28.0 28.0 28.0
15.8 16.7 16.3
20.9 20.9 21.2
7.14 7.11 6.76
(25.48) (25.39) (24.15)
5.1 419 4.97
(24.42) (20.03) (23.33)
12.23 113 11.73
(43.68) (40.34) (41.88)

presented in Table 5.

TABLE 5: CONSTRAINTS IN ADOPTION OF RECOMMENDED PACKAGES OF RICE OF UTTAR PRADESH

Particulars

Low germination of seed

Un-availability of desired variety of seed

Lack of suitable machinery

Lack of knowledge about method of seed treatment
High cost of input

Lack of knowledge about proper dose of fertilizer
Unavailability of capital

Unavailability of electricity on time

Lack of labour during the peak operational period

Lack of proper knowledge of packages of practices

(in percentage)

Small Medium Large Overall
35.86 33.84 65.00 44.90
84.35 64.15 75.00 74.50
95.46 100.00 100.00 98.49
51.52 46.97 55.00 51.16
100.00 90.00 90.00 93.33
64.15 61.62 50.00 58.59
76.27 55.06 60.00 63.77
21.21 19.19 15.00 18.47
49.50 30.30 55.00 44.93
45.96 BLLEE 45.00 43.45
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It is observed from the data that the yield
gap was found due to various constraints faced
by the respondents in cultivation of rice. Lack
of suitable machinery for cultivation practices
of crop (98.49%), high cost of input (93.33%),
unavailability of desired variety of HYVs seed
(74.50%), unavailability of capital for purchase of
inputs (63.77%), lack of knowledge about proper
dose of fertilizer application (58.59%) and lack
of knowledge about method of seed treatment
(51.16%) were found to be major constraints as
reported by more than 50 percent of respondents
in adoption of recommended package of
farming system. Lack of labour during peak
operational periods (44.93%), low germination
of seed (44.90%), lack of proper knowledge of
recommended packages of practices (43.45%)

and unavailability of electricity in time for peak
operations of cultivation of soybean (18.47%) were
found to be minor constraints as reported by less
than 50 percent of respondents.

3.1.3 Determinants of yield of rice

A multiple regression model was carried out
with education (x,), age (x,), source of seed (x,),
adoption of soil test recommendation (x,), seed rate
(x;), adoption of seed treatment technology (x,),
replacement of seed with HYVs (x.), consumption
of urea (x,), consumption of DAP (x,), area under
irrigation (x,), increase in size of holding (x,,) and
method of sowing (X ,) as independent variables.
A multiple regression model was carried out to
find out the factors affecting productivity of rice.

TABLE 6: FActorRs AFFECTING PRODUCTIVITY OF RICE

Particulars Coefficients SE P-value
Education (X)) 7.6058N 9.0856 0.4068
Age (X)) 1.1152N 1.7190 0.5197
Source of seed (X)) 135.2879* 53.8269 0.0154
Soil test (X,) 81.4322** 36.2644 0.0295
Seed rate (kg) (X,) 0.1279N 0.9016 0.8878
Seed treatment(X,) 97.2556* 47.4362 0.0459
Use of HYV (X)) 154.2798** 55.2940 0.0076
Urea (kg) (X,) 1.7541 0.8949 0.0559
DAP (kg) (X,) 2.4834 1.3782 0.0780
Irrigated land (X,) -16.9956* 7.3105 0.0245
Size of holding (X,,) 13.3519** 4.2454 0.0029
Method of sowing (X,,) 249.6084** 92.6053 0.0097
R? (coefficient of multiple determinates) 0.942

Note: * & ** significant at 5 (P<0.05) & 1 (P<0.01) percent, respectively

It is clear from the data presented in table that
the response of rice in terms of productivity to
use of HYV seeds over local varieties, optimum
size of holdings and improved method of sowing
over conventional method was positive and
highly significant. The use of purchased seed over
owned seed and seed treatment before sowing had
positive and significant impact on productivity,
while area under irrigation had negative and
significant impact. This indicates that with the
use of HYVs over local varieties; raising of crops

in optimum size of holdings and use of improved
method of sowing over conventional method; use
of purchased seed over own farm seed; soil test
based balanced application of fertilizers; proper
seed treatment and optimum irrigation led to
enhancing the productivity of rice in the area
under study (Table 6).

The coefficient of multiple regression model
was found to be good fit as it explained that
94.20 percent (R? 0.942) of productivity of rice is
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determined by these known independent variables
and only 5.80 percent was the contribution of
unknown variables which were not taken into
consideration in this regression model.

3.2 Wheat

Yield gap, constraints in adoption of recommended
technology and determinants of yield of wheat
were analysed for the study.

3.2.1 Yield gap analysis

A considerable yield gap (III) of 29.48 percent
(6.7 q/acre) between potential yield (23 q/acre)
and average yield (16.22 q/acre) was found on
an average wheat growers” farm in Bundelkhand
region of India. Out of this total yield gap (yield
gap III), a gap of 12.13 percent (yield gap I) was
found between potential farm yield (23 q/acre)
and highest farm yield (20.21 q/acre) while a gap
of 19.74 percent (yield gap II) was found between
highest (20.21 q/acre) and average farm yield
(16.22 q/acre) in Bundelkhand region of India
(Table 7).

TABLE 7: YIELD GAP ANALYSIS OF WHEAT IN
BUNDELKHAND REGION OF INDIA

(in q/acre)
Particulars  Small Medium Large Overall
Potential 23 23 23 23
yield
Average 1615 1597 1654  16.22
yield
Highest yield 19.36  20.88 20.34 20.21

Particulars  Small Medium Large Overall
Viddeap] 339 28 252 293
8P L (1583) (9.22) (1157) (12.13)
. 381 388 361 377
Yieldgap Il - 1c5) (2352) (18.68) (19.74)
Yied gapn 72 677 6.13 6.7

(29.78)

(3057) (28.09) (29.48)

Note: Figure in parenthesis show percent yield gap

The yield gap in cultivation of wheat was
found to be 6.7 q/acre (29.48%) with potential
yield of 23 q/acre in the area under study. Yield
gap II (19.74 %) was found to be more than yield
gap I (12.13%) which denotes the non-adoption of
technology in cultivation of wheat due to socio-
economic constraints.

3.2.2 Constraints in adoption of recommended
technology

The various constraints across size of holdings
which were faced by the respondents in
cultivation of wheat are presented in Table 8.
The major constraints which was reported were;
high cost of input (82%), lack of knowledge about
method of seed treatment (70%), unavailability of
desired variety of seed (69%), lack of knowledge
about proper doses of fertilizers (62%), lack of
labour during peak operational periods (53%),
unavailability of capital (42%), lack of suitable
machinery (38%), unavailability of electricity
on time (38%) and lack of proper knowledge of
packages of practices (30%).

TABLE 8: CONSTRAINTS IN ADOPTION OF RECOMMENDED PACKAGES OF WHEAT ON BUNDELKHAND REGION OF
INDIA

Constraints

Low germination of seed

Unavailability of desired variety of seed

Lack of suitable machinery

Lack of knowledge about method of seed treatment
High cost of input

Lack of knowledge about proper dose of fertilizer
Unavailability of capital

(in percentage)
Small Medium Large Overall
48 40 53 47
75 73 60 69
43 48 25 38
73 75 63 70
90 83 73 82
60 63 63 62
60 43 38 47
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Constraints

Unavailability of electricity on time
Lack of labour during the peak operational periods

Lack of proper knowledge of packages of practices

3.2.3 Determinants of yield

The response of wheat in terms of productivity to
the use of purchased seeds over own farm seed,
soil test based application of fertilizers, balanced
application of urea and area under irrigation
were found to be positive and highly significant.
While the use of HYV seeds and application of

Small Medium Large Overall
50 35 28 38
43 58 58 53
28 28 35 30

DAP were found to be positive and significant, the
higher seed rate and size of land holdings were
found to be negative and highly significant, and
age of respondents was found to be negative and
significant. This indicates that use of higher seed
rate, large size of holdings and higher age were
found to be responsible for decrease in yield of
wheat in area under study (Table 9).

TABLE 9: FacTtors AFFECTING ProODUCTIVITY OF WHEAT IN BUNDELKHAND REGION OF INDIA

Particulars

Education (X))

Age in years (X))

Source of seed (X,) (Purchase-1, Self-0)
Soil test (X,) (Yes-1, No-0)

Seed rate (kg) (X,)

Seed treatment(X,) (Yes-1, No-0)

Use of HYV’s seed (X)) (HYVs-1, Local-0)
Urea (kg) (X,)

DAP (kg) (X,)

Area under irrigation (X,)

Size of holding (X,)

R? (Coefficient of multiple determinates)

Note: * & ** significant at 5 (P<0.05) & 1 (P<0.01) percent, respectively

This indicates that if all things remain constant
and with the present level of technological
adoption of soil test based application of fertilizers,
balanced use of fertilizer (urea & DAP), use of
proper seed rate, use of purchased seeds over own
farm seeds, use of HYV’s seed over local varieties
and proper irrigation facilities and optimum size
of holdings would help increase yield of wheat in
the area under study.

The multiple regression model was found to be
good fit as it explained 83.50 percent (R? 0.835) of
productivity of wheat determined by these known

Coefficients SE P-value
20.824 30.063 0.490
-2.357* 1.006 0.021

148.733** 33.668 0.000
101.797** 28.722 0.001
-10.801** 3.418 0.002
-17.161 33.374 0.608
75.805* 34.215 0.029
1.640** 0.580 0.006
1.561* 0.880 0.079
44 273%* 8.727 0.000
-41.817** 7.919 0.000
0.835

independent variables and only 16.50 percent was
the contribution of unknown variables which were
not taken into consideration in this regression
model.

3.3 Gram

Gram is a major Rabi crop grown in Bundelkhand
region of Madhya Pradesh. Yield gap, constraints
in adoption of recommended technology and
determinants of yield of gram were analysed for
the study.
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3.3.1 Yield Gap Analysis

Ayield gap (III) of 43.59 percent between potential
farm yield (8 q/acre) and average farm yield (4.51
q/acre) was found on an average gram grower’s

gap of 18.76 percent (yield gap I) and 30.49 percent
(vield gap II) was found between potential (8 q/
acre) and highest farm yield (6.5 q/acre), and
between highest farm yield and average farm
yield (4.51 q/acre), respectively (Table 10).

farm. Out of this total yield gap (yield gap III), a

TABLE 10: YiELD GAP ANALYSIS OF GRAM

(in q/acre)
Particulars Small Medium Large Overall
Potential yield 8 8 8 8
Average yield 4.56 427 471 4.51
Highest yield 6.82 6.13 6.54 6.5
Vield san | 118 1.87 1.46 15
&ap (14.75) (23.38) (18.25) (18.79)
. 226 1.86 1.83 1.98
Yield gap Il (33.14) (30.34) (27.98) (30.49)
. 3.44 3.73 3.29 3.49
Yield gap III (43.00) (46.63) (41.13) (43.59)

Note: Figure in parenthesis show percent yield gap

The findings were found to be similar at
overall level with minor variation across various
size of holdings. However, yield gap I was found
to be less in small farms (14.75%) as compared to
large (18.25%) and medium (23.38%) farms. Yield
gap II was found to be more than yield gap I
which denotes the non-adoption of recommended
packages of practices of gram due to socio-
economic constraints.

3.3.2 Constraints in adoption of recommended
technology

The various constraints which were found to be
faced by the respondents in enhancing the yield

of gram are presented in Table 11. Unavailability
of desired variety of HYVs seed (86.67%), lack of
knowledge about method of seed treatment (70%),
lack of knowledge about proper dose of fertilizer
application (63.33%) and unavailability of capital
for purchase of inputs (61.67%) were found to be
major constraints as reported by more than 50
percent of respondents.

TABLE 11: CONSTRAINTS IN ADOPTION OF RECOMMENDED PACKAGES OF GRAM

Particulars

Low germination of seed

Unavailability of desired variety of seed
Lack of suitable machinery

Lack of knowledge about method of seed treatment

(in percentage)

Small Medium Large Overall
20.00 35.00 55.00 36.67
95.00 95.00 70.00 86.67
20.00 30.00 45.00 31.67
80.00 60.00 70.00 70.00
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Particulars

High cost of input

Lack of knowledge about proper dose of fertilizer
Unavailability of capital

Unavailability of electricity on time

Lack of labour during the peak operational period
Lack of proper knowledge of packages of practices

Lack of proper knowledge of Recommended
Package of Practice (RPP) (43.33%), low
germination of seed (36.67%), unavailability of
capital (33.33%), lack of suitable machinery for
sowing, intercultural operations and harvesting
of crop (31.67%), lack of labour during the peak
operational periods (21.67%), unavailability of
electricity on time for peak operations of cultivation
of gram (13.33%) were found to be minor
constraints as reported by less than 50 percent of
respondents. These constraints were found to be
similar across different categories of farmers with
minor variance. However, constraints reported by
small farmers were found to be more as compared
to medium farmers in cultivation of gram.

3.3.3 Determinants of yield of gram

The crop response in terms of productivity in
gram with respect to use of HYVs seeds over local
variety, consumption of urea and seed rate was
found to be positive and highly significant, while,

Small Medium Large Overall
60.00 70.00 55.00 61.67
70.00 60.00 60.00 63.33
25.00 35.00 40.00 33.33
20.00 5.00 15.00 13.33
25.00 25.00 15.00 21.67
55.00 35.00 40.00 43.33

area under irrigation and seed treatment were
found to have positive and significant impact over
increase in yield of gram.

Education, status of soil test, seed replacement
(source of seed), size of land holding, balanced
use of fertilizers (DAP) as per soil test value were
found have positive but non-significant impact
in enhancing productivity of gram while age
was found to be negative and non-significant in
enhancing productivity of gram. This indicates that
if other things remain constant and with present
level of technological adoption, use of HYVs seed,
proper seed rate, seed replacement and increase in
area under irrigation would enhance productivity of
gram in the area under study. The fitted of multiple
regression model was found to be good fit as it
explained 83.90 percent (R? 0.839) yield of gram was
determined by these known independent variables
and only 15.20 percent was the contribution of
unknown variables which were not taken into
consideration in this regression model.

TABLE 12: FAcTtors AFFECTING PRODUCTIVITY OF GRAM

Particulars

Education (X))

Age in years (X,)

Source of seed (X,) (Purchase-1, Self-0)
Soil test (X,) (Yes-1, No-0)

Seed rate (kg) (X,)

Seed treatment(X,) (Yes-1, No-0)

Use of HYV’s seed(X,) (HYVs-1, Local-0)
Urea (kg) (X,)

DAP (kg) (X,)

Coefficients SE P-value
37.2378 17.6515 0.0401
-1.6908 1.5099 0.2684
49.2581 37.8205 0.1990
42.1450 40.5646 0.3040

31.1188** 10.5891 0.0051
106.4320* 46.0713 0.0252
154.4361** 49.6182 0.0031
35.4693** 10.5265 0.0015

2.3281 3.3762 0.4938
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Particulars Coefficients SE P-value
Area under irrigation (X, 63.8487* 28.0681 0.0274
Size of holding (X,,) 1.5688 1.3714 0.2583
R? (Coefficient of Multiple Determinates) 0.839

Note: * & ** significant at 5 (P<0.05) & 1 (P<0.01) percent, respectively

3.4 Soybean

Soybean is a major Kharif crop grown in
Bundelkhand region of Madhya Pradesh. Yield
gap, constraints in adoption of recommended
technology and determinants of yield of soybean
were analysed for the study.

3.4.1 Yield gap analysis

Ayield gap (III) of 38.87 percent between potential
yield (10 q/acre) and average farm yield (6.11 q/
acre) was found on an average soybean growers’
farm in production of soybean. Out of this total

yield gap (yield gap III), a gap of 11.43 percent
(vield gap I) and 30.85 percent (yield gap II) was
found between potential (10 q/acre) and highest
farm yield (8.86 q/acre), and between the highest
and average farm yield (6.11 q/acre), respectively
(Table 13). These findings were found to be similar
for all size of farms with minor variation. However,
yield gap I was found to be less in medium farms
(7.50%) as compared to small (11.20%) and large
(15.60%) farms. Yield gap II (30.85%) was found to
be more than yield gap I (11.43%) which denotes
that socio-economic constraints were found to be
more important than transfer of recommended
packages of practices of soybean.

TABLE 13: YIELD GAP ANALYSIS OF SOYBEAN

(q/acre)
Particulars Small Medium Large Overall
Potential yield 10 10 10 10
Average yield 6.32 591 6.11 6.11
Highest yield 8.88 9.25 8.44 8.86
Yield eap I 1.12 0.75 1.56 1.14
8ap (11.20) (7.50) (15.6) (11.43)
. 2.56 3.34 2.33 2.74
Yield gap II (28.83) (36.11) (27.61) (30.85)
: 3.68 4.09 3.89 3.89
el gl (36.8) (40.90) (38.90) (38.87)
Figure in parenthesis show percent yield gap
3.4.2 Constraints in adoption of recommended presented in Table 14.

technology

The various constraints which were faced by the
respondents in enhancing yield of soybean are
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TABLE 14: CONSTRAINTS IN ADOPTION OF RECOMMENDED PACKAGES OF SOYBEAN

Constraints

Low germination of seed

Unavailability of desired variety of seed

Lack of suitable machinery

Lack of knowledge about method of seed treatment
High cost of input

Lack of knowledge about proper dose of fertilizer
Unavailability of capital

Unavailability of electricity on time

Lack of labour during the peak operational periods

Lack of proper knowledge of packages of practices

Low germination of seed (70%), unavailability
of desired variety of HYVs seed (70%), high cost of
input(58.33 %) and lack of knowledge about method
of seed treatment (56.67 %) were found to be major
constraints as reported by more than 50 percent of
respondents in adoption of recommended package
of farming system. Lack of knowledge about proper
dose of fertilizer application (45%), lack of suitable
machinery for sowing, intercultural operations
and harvesting (41.67%), lack of labour during the
peak operational periods (33.33%), unavailability
of capital for purchase of inputs (31.67%), lack of
proper knowledge of recommended packages of
practices (28.33%) and unavailability of electricity
in time for peak operations of cultivation of
soybean (25%) were found to be minor constraints
as reported by less than 50 percent of respondents.

3.4.3 Determinants of yield

The crop response in terms of productivity in
soybean with respect to application of DAP and

(in percentage)

Small Medium Large  Overall
65.00 60.00 85.00 70.00
75.00 60.00 75.00 70.00
45.00 45.00 35.00 41.67
60.00 30.00 80.00 56.67
60.00 25.00 90.00 58.33
40.00 25.00 70.00 45.00
30.00 25.00 40.00 31.67
35.00 10.00 30.00 25.00
30.00 35.00 35.00 33.33
25.00 20.00 40.00 28.33

area under irrigation were found to be positive and
highly significant, while seed rate and use of HYVs
seed over local variety were found to be positive
and significant. The size of holdings was found to
have negative and highly significant impact while
education of respondents, replacement of HYVs
seed, seed treatment and method of sowing had
positive butnon-significantimpacton productivity.
Age in years and consumption of urea were found
to have negative and non-significant impact. The
coefficient of multiple regression model was found
to be a good fit as it explained 83.90 percent (R
0.839) of productivity of soybean was determined
by these known independent variables and only
16.10 percent was the contribution of unknown
variables, which were not taken into consideration
in this regression model (Table 15).

TABLE 15: FACTORS AFFECTING PRODUCTIVITY OF SOYBEAN

Particulars

Education (X))

Age in years (X))

Source of seed (X,) (Purchase-1, Self-0)

Coefficients SE P-value
11.0281 5.8421 0.0652
-1.2299 0.8275 0.1439

103.7147 58.7358 0.0839
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Particulars

Soil test (X,) (Yes-1, No-0)

Seed rate (kg) (X,)

Seed treatment(X,) (Yes-1, No-0)

Use of HYV’s seed(X,) (HYVs-1, Local-0)
Urea (kg) (X,)

DAP (kg) (X,)

Area under irrigation (X, )

Size of holding (X,,)

Method of sowing (X,) (Line sowing=1 & Broad-
casting=0)

R?(Coefficient of multiple determinates)

* & ** significant at 5 (P<0.05) & 1 (P<0.01) percent, respectively

4. Conclusions

The following conclusions have been drawn from
the above results:

4.1 Yield Gap Analysis

» A considerable yield gap (III) of 41.88 percent
between potential yield (28 q/acre) and
average farm yield (16.3 q/acre) was found
on an average rice growers’ farm in the
production of rice. Out of this total yield gap
(vield gap III), a gap of 24.15 percent (yield gap
I) and 23.33 percent (yield gap II) was found
between potential (28 q/acre) and highest
farm yield (21.2 q/acre), and between the
highest and average farm yield (16.3 q/acre),
respectively.

»> A yield gap (III) of 29.48 percent (6.7 q/
acre) between potential yield (23 q/acre) and
average yield (16.22 q/acre) was found on an
average wheat growers’ farm in Bundelkhand
region of India. Out of this total yield gap
(vield gap III), a gap of 12.13 percent (yield gap
I) was found between potential (23 q/acre)
and highest farm yield (20.21 q/acre) while a
gap of 19.74 percent (yield gap II) was found
between highest (20.21 q/acre) and average
farm yield (16.22 q/acre).

4.2

>

Coefficients SE P-value
53.5092 95.6298 0.5784
3.8736* 1.7874 0.0353
29.8112 46.4124 0.5238
81.8860* 34.7229 0.0226
-0.5941 5.1535 0.9087
5.7391** 2.1198 0.0094
51.0759** 16.6743 0.0036
-32.4088** 11.6433 0.0077
203.5692 107.5977 0.0647

0.839
> A yield gap (IIl) of 43.59 percent between

potential yield (8 q/acre) and average farm
yield (4.51 q/acre) was found on an average
gram growers’ farm. Out of this total yield gap
(vield gap III), a gap of 18.76 percent (yield gap
I) and 30.49 percent (yield gap II) was found
between potential (8 q/acre) and highest farm
yield (6.5 q/acre), and between highest and
average farm yield (4.51 q/acre), respectively

A vyield gap (III) of 38.87 percent between
potential yield (10 q/acre) and average farm
yield (6.11 q/acre) was found on an average
soybean growers’ farm in production of
soybean. Out of this total yield gap (yield
gap III), a gap of 11.43 (yield gap I) and 30.85
percent (yield gap II) was found between
potential (10 q/acre) and highest farm yield
(8.86 q/acre), and between the highest and
average farm yield (6.11 q/acre), respectively.

Constraints analysis

The yield gap was found due to various
constraints faced by the respondents in
cultivation of rice. Lack of suitable machinery
for cultivation practices of crop (98.49%), high
cost of input (93.33%), unavailability of desired
variety of HYVs seed (74.50%), unavailability
of capital for purchase of inputs (63.77%), lack
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4.3

of knowledge about proper dose of fertilizer
application (58.59%) and lack of knowledge
about method of seed treatment (51.16%) were
found to be major constraints as reported
by more than 50 percent of respondents in
adoption of recommended package of farming
system.

Various constraints were reportedly faced
by the respondents in cultivation of wheat.
The major constraint which was reported by
about 80 to 90% of respondents was high cost
of input, about 70% respondents reported
unavailability of desired variety of seed, lack
of knowledge about method of seed treatment
and proper doses of fertilizers, while around 50
percent reported unavailability of capital and
lack of labour during peak operational periods
in adoption of recommended technology of
wheat cultivation.

Yield gap in gram was found due to various
constraints like unavailability of desired
variety of HYVs seed (86.67%), lack of
knowledge about method of seed treatment
(70%), lack of knowledge about proper
dose of fertilizer application (63.33%) and
unavailability of capital for purchase of inputs
(61.67%) as reported by more than 50 percent
of respondents.

The yield gap in soybean was found due to
various constraints like low germination of
seed (70%), unavailability of desired variety of
HYVs seed (70%), high cost of input (58.33%)
and lack of knowledge about method of seed
treatment (56.67%) as reported by more than
50 percent of respondents in adoption of
recommended package of farming system.

Determinants yield

A multiple regression model was used to find
out determinants of yield of major crops. It
was found to be good fit as it explained about
85 percent contribution of known independent
variables like use of high yielding varieties
(HYVs) seed, improved method of sowing
(rice), source of seed (rice & wheat), seed

rate (soybean & gram), use of DAP (soybean
& wheat), application of urea (wheat),
treatment with fungicide and bio-fertilizers
in rice and gram (Rhizobium, azotobacter and
Phosphate Solubilizing Bacteria), irrigation
(wheat, soybean and gram), soil testing (rice
and wheat) were found to be positive and
significant, while area under irrigation (rice),
size of land holding (soybean and wheat) and
seed rate (wheat) were found to be negative
and significant. This indicates that with the
increase in the factors which are positive and
significant, the yield of crop will increase and
vice-versa.

5. Suggestions

From the above conclusions it is found that there
is a yield gap of more than 30 percent between
potential and average farm yield of major crops in
Bundelkhand region of India. Therefore, following
strategies may be formed to reduce the yield gap
and enhance the income of the farmers.

> Need based training programme based
on Recommended Package of Practice of
cultivation of crops in the area may be
organized for the field staff of the Farmer
Welfare and Agriculture Development
Department, Bundelkhand region of India
followed by producers before the start of the
season in the nearest KVK. The whole training
must be designed keeping in the view the field
staffs and producers of the area which will
directly reflect into the productivity of crops.

> One or two demonstration should be
conducted in villages keeping in view the
complete transfer of technology with full
package of practices along with component
wise packages of practices of cultivation of
crops in the field of key farmers. If there is a
problem or incidence of insects or diseases, a
field day should be organized in front of all the
farmers of the village so that they understand
all the package of practices of crop cultivation.

> Online portal of government on seed
distribution needs to be created to show the
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variety-wise and class-wise availability of seed
with the facility of online purchase/booking,
as majority of farmers reported unavailability
of desired variety seed as major constraint in
cultivation of crops.

> It was also found during the course of
investigation that majority of farmers did not
adopt need based Integrated Farming System
(IFS) in a true sense. Hence, efforts should
be made to introduce need based integrated
farming system in the area and at least one
Seed Producer Company, Producer Company,
Custom Hiring Centre is required to be
established in each and every gram panchayat/
Development Block of Bundelkhand region of
India for fostering the all round growth of the
region in true sense.

> It is observed that “Toll Free Number” of
the Kisan Call Centre (1800-180-1551) was
not reported by the respondents as the main
source of information dissemination for the
farmers in the area under study. Hence,
strategies should be made in such a way that
every farmer should able to use this particular
number to solve his problem related to crop
and animal husbandry.

» Technology adoption in agriculture is a long
drawn process, which involves developing
appropriate need-based technology, testing
the new technology, taking it from lab-to-land,
and optimum application of it for obtaining
the desired benefit for its sustainability.
Willingness to adopt the new technology by
farmersis a crucial challenge, especially in view
of the financial and knowledge constraints of
farmers. Moreover, the new technology needs
to be integrated with the extent systems and
policies for wider acceptability.

» Digital technology requires uses of computers,
internet, mobile technology, application tools,
etc. It may not be easy for majority of farmers
with their current level of education, exposure
and remoteness of their locations. To certain
extent, capacity building on the principle of
seeing & believing (demonstration) needs

to be adopted to motivate farmers to accept
technological change in agriculture.

Thus, the yield gap of crops can only be
narrowed down through enhancing productivity
by batter management of available farm resources
and proper allocation of funds for purchase of
inputs. This needs strengthening of knowledge
of producers through trainings, demonstrations,
mass media approach through electronic means
and information technologies. There is also a need
of Public Private Partnership (PPP) for knowledge
management, supply and procurement of produce
at reasonable price, which works as a catalytic
agent for increasing adoption of crop production
technologies leading to break yield barriers in crop
production.
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Commodity Review

Foodgrains

Procurement of Rice

The total procurement of rice during the Kharif
Marketing Season 2021-22 up to 31.05.2022 is 54.62
million tonnes as against 52.62 million tonnes
during the corresponding period of last year.

The details are given in Table 1. A comparative
analysis of procurement of rice for the period of
marketing season 2021-22 (up to 31.05.2022) and
the corresponding period of last year is given in
figure 1. The percentage share of different states
in procurement of rice has been given in figure 2.

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)
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Figure 2: Percentage Share of Different States in Procurement of Rice during Marketing Season
2021-22 (up to 31.05.2022)
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Source: Department of Food & Public Distribution, Govt. of India.
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Procurement of Wheat

The total procurement of wheat during Rabi
Marketing Season 2022-23 up to 30.05.2022 is 18.58
million tonnes as against 40.65 million tonnes
during the corresponding period of last year.

The details are given in Table 2. Figure 3 depicts
the comparison of procurement of wheat during
the marketing season 2022-23 (up to 30.05.2022)
with the corresponding period of last year. The
percentage share of different states in procurement
of rice has been given in figure 4.

TABLE 2: Procurement of Wheat in major States

Source: Department of Food & Public Distribution, Govt. of India.
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Figure 3: Procurement of Wheat in major States
(in thousand tonnes)
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Figure 4: Percentage Share of Different States in Procurement of Wheat during Marketing Season
2022-23 (up to 30.05.2022)
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CoMMODITY REVIEWS

Commercial Crops

Oilseeds

The Wholesale Price Index (WPI) of nine major
oilseeds as a group stood at 223.7 in May, 2022,
showing a decrease of 1.54 percent over the
previous month and an increase of 7.08 percent
over the corresponding month of previous year.

The WPI of all individual oilseeds showed a
mixed trend. The WPI of groundnut seed (1.81
percent), rape & mustard seed (1.20 percent) and
gingelly seed (sesamum) (1.01 percent) increased
over the previous month. However, the WPI of
cotton seed (0.77 percent), copra (coconut) (2.10
percent), niger seed (1.83 percent), safflower (7.53
percent), sunflower (4.37 percent) and soyabean
(4.37 percent) decreased over 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 212.8 in May, 2022, which shows an
increase of 1.24 percent over the previous month.
Moreover, it is increased by 11.41 percent over
the corresponding month of the previous year.
The WPI of soyabean oil (1.98 percent), sunflower
oil (2.22 percent), rapeseed oil (0.11 percent) and
cotton seed oil (0.73 percent) increased over the
previous month. However, the WPI of mustard
oil (0.60 percent), groundnut oil (0.51 percent)
and copra oil (0.96 percent) decreased over the
previous month.

Condiments & Spices

The WPI of condiments & spices (group) stood at
177.9 in May, 2022, showing an increase of 2.36
percent over the previous month and an increase
of 18.36 percent over the corresponding month of
previous year. The WPI of black pepper decreased
by 1.24 percent; for chillies (dry), it increased by
5.07 percent and of turmeric, it decreased by 0.83
percent over the previous month.

Fruits & Vegetable

The WPI of fruits & vegetable as a group stood at
210.9 in May, 2022, showing an increase of 6.09
percent over previous month and an increase of
32.31 percent over the corresponding month of
previous year.

Potato

The WPI of potato stood at 222.2 in May, 2022,
showing an increase of 14.24 percent over the
previous month. Moreover, it increased by 24.83
percent over the corresponding month of previous
year.

Onion

The WPI of onion stood at 139.3 in May, 2022,
showing a decrease of 11.56 percent over the
previous month and a decrease of 20.40 percent
over the corresponding month of previous year.

Tea

The WPI of tea stood at 159.3 in May, 2022, showing
a decrease of 5.80 percent over the previous
month and a decrease of 16.03 percent over the
corresponding month of previous year.

Coffee

The WPI of coffee stood at 151.8 in May, 2022,
showing an increase of 9.76 percent over the
previous month. Moreover, there is an increase
of 49.56 percent over the corresponding month of
previous year.

Sugarcane

The WPI of sugarcane stood at 199.8 in May, 2022,
showing no change over the previous month.
However, there is an increase of 1.78 percent over
the corresponding month of previous year.
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Raw Cotton

The WPI of raw cotton stood at 235.1 in May, 2022,
showing an increase of 12.92 percent over the
previous month and an increase of 101.63 percent
over the corresponding month of previous year.

Raw Jute

The WPI of raw jute stood at 289 in May, 2022,
showing a decrease of 0.82 percent over the

previous month and a decrease of 3.22 percent
over the corresponding month of previous year.

Wholesale Price Index of commercial crops is
given in Table 3. A graphical comparison of WPI
for the period of May, 2022 and April, 2022 is given
in figure 5 and the comparison of WPI during the
May, 2022 with the corresponding month of last
year has been given in figure 6.

May, 2022 | Agricultural Situation in India | 55



TABLE 3: WHOLESALE Price INDEX OF COMMERCIAL CROPS
(Base Year: 2011-12)
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Figure 5: WPI of Commercial Crops during May, 2022 and April, 2022
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Source: Office of the Economic Advisor, DPIIT, Ministry of Commerce, Govt. of India.
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Source: Office of the Economic Advisor, DPIIT, Ministry of Commerce, Govt. of India.

*Manufacture of Vegetable, Animal Oils and Fats.
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Figure 6: WPI of Commercial Crops during May, 2022 and May, 2021
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*Manufacture of Vegetable, Animal Oils and Fats.




Statistical Tables
Prices

WHOLESALE PRICES OF CERTAIN AGRICULTURAL COMMODITIES AND ANIMAL HUSBANDRY PrRODUCTS AT

SELECTED CENTRES IN INDIA
(All Prices in Rupees)
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CoMMODITY REVIEWS

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

Commodity

Groundnut
Mustard Oil
Mustard Oil
Groundnut Oil
Groundnut Oil
Linseed Oil
Castor Oil
Sesamum Oil
Sesamum Oil
Coconut Oil
Mustard Cake

Groundnut
Cake

Cotton/Kapas
Cotton/Kapas
Jute Raw

Jute Raw
Oranges
Oranges
Banana
Banana
Cashewnuts
Almonds
Walnuts
Kishmish
Peas Green
Tomato
Ladyfinger

Cauliflower

Variety

Ordinary

Ordinary

Ordinary

NH 44
LRA
TD 5
W5

Big
Nagpuri
Medium

Raw

Unit

Quintal
15 Kg.
15 Kg.
15 Kg.
15 Kg.
15 Kg.
15 Kg.
15 Kg.
15 Kg.
15 Kg.

Quintal
Quintal

Quintal
Quintal
Quintal
Quintal
100 No
100 No
100 No.
100 No.
Quintal
Quintal
Quintal
Quintal
Quintal
Quintal
Quintal

100 No.

State

Maharashtra
Uttar Pradesh
West Bengal
Maharashtra
Tamil Nadu
Uttar Pradesh
Telangana
NCT of Delhi
Tamil Nadu
Kerala

Uttar Pradesh
Telangana

Andhra pradesh
Tamil Nadu
West Bengal
West Bengal
Tamil Nadu
West Bengal
NCT of Delhi
Tamil Nadu
Maharashtra
Maharashtra
Maharashtra
Maharashtra
Maharashtra
Uttar Pradesh
Tamil Nadu
Tamil Nadu

Centre

Mumbai
Kanpur
Kolkata
Mumbai
Chennai
Kanpur
Hyderabad
Delhi
Chennai
Cochin

Kanpur
Hyderabad

Nandyal
Virudhunagar
Kolkata
Kolkata
Chennai
Kolkata
Delhi
Kodaikkanal
Mumbai
Mumbai
Mumbai
Mumbai
Mumbai
Kanpur
Chennai

Chennai

May-22 Apr-22 May-21

9800
2440
2460
2380
2850
2300
2700
2650
3500
2100
2950

NT

11600
10400
6850
6950
2000
NA
417
550
85000
84500
95000
16500
7300
2000
2500
2000

9900
2460
2430
2550
2800
2400
2625
2700
3350
2220
2850

NT

11250
9200
6500
6650
2000
900
417
560
85000
84500
95000
16200
8500
1600
3000
2000

9800
2040
2515
2230
2850
2000
1775
NA
3425
2670
2500

NT

6450
5900
8250
8550
2200
NT
NA
620
85000
65000
70000
25000
6500
890
1000
3200
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WHOLESALE PRICES OF CERTAIN AGRICULTURAL COMMODITIES AND ANIMAL HUSBANDRY PRODUCTS AT
SELECTED CENTRES IN INDIA - Concld.

Source: DPIIT, Ministry of Commerce and Industry, Govt. of India.
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Crop Production

SowING AND HARVESTING OPERATIONS NORMALLY IN PROGRESS DURING JUNE, 2022
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SowING AND HARVESTING OPERATIONS NORMALLY IN PROGRESS DURING JUNE, 2022

(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 Division, Directorate of Economics &
Statistics, M/o Agriculture & Farmers Welfare,
103, F-Wing, Shastri Bhawan, New Delhi-110001
along with a declaration by the author(s) that the
article has neither been published or submitted
for publication elsewhere. The author(s) should
furnish their email address, phone no. and their
permanent address only on the forwarding letter
so as to maintain anonymity of the author while
seeking comments of the referees on the suitability
of the article for publication. The Article should be
prepared according to the following guidelines:

(a) 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, introduction,
data or methodology, text, 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
India.

We are pleased to inform that our monthly
journal Agricultural Situation in India has been
accredited by the National Academy of Agriculture
Sciences (NAAS) and it has been given a score of
4.53 out of 6. The score may be seen on the following
website: www.naasindia.org

Soft copy of the journal may be seen in PDF at
the following URL: httpy/desagri.gov.in/document-
report- category/agricultural-situation-in-india/
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Agricultural Statistics at a Glance*

State of Indian Agriculture

Glimpses of Indian Agriculture
Land Use Statistics at a Glance*
Agricultural Prices in India*
Agricultural Wages in India*

Cost of Cultivation of Principal Crops in India

Farm Harvest Prices of
Principal Crops in India*

*Copies are available at:
The Controller of Publications, Civil Lines, Delhi-110054
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