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Estimating and Bridging the Yield Gaps in Oilseeds for Atam Nirbhar Bharat

Executive summary
Yogesh Bhatt, Parmeet Kumar Vintarnika JainUtkarsh Yadav, Renu Sain

Introduction

Oilseeds are an important field crop grown in many parts of India. The diverse agro
ecological conditions in the country are favourable for growing nine annual oilseed crops,
which include seven edible oilseeds (groundnut, rapeseed & mustatoean sunfower,
sesame, safflower amuiger) and two noredible oilseeds (castor and linseed) and several
perennial odbearing tree crops. In addition, oilseeds of tree and forest origin, which grow
mostly in tribal inhabited areas contribute significantly as mis@urce of oil, including
coconut anail palm. Among the norconventional oils, rice bran oil and cotton seed oil are

also important, along with small quantities from tobacco seed and corn.

At present, the country is not able to meet the demand of exlibld he existing low
yield of these oilseed crops which are grown in unirrigated or less irrigated regions in many
parts is an important reason to not able to increase and sustain the oilseed production. India is
laggingas compared to the other majalseed growing countries ithe world. There is a lot
of variation in oilseed yield among the major producing state within the country and among
the major producing districts within the growing states. The low yield along with other factors
impacting the ield and hence the production of oilseeds is dragging India to become the net

importer of the oilseeds in different form, majorly the edible oil in crude and refined form.

On the other side, the edible oil consumption trends reflect that at presentsthere i
consumption of about 19.2 kg of edible oil per capita per year in India in year2P0a9
compared to 3.8 kg per capita per year during year-838@ue to the unmet demand, there
is surge in import of the edible oils over time and any unfavourablebituation such as
climatic like drought, and the war like situations have direct additional impact on the imports
and hence on the price hike of edible oils and related products. There is scope to improve the
oil extraction through precision technolegiand organised industrial operations, focusing on
the secondary and other alternative sources of edible oils including palm, rice bran, cotton seed

production etc, but these may be not enough alone to meet the huge demand of edible oil.

This study highlyhts the global and Indian oilseed and edible oil production focusing

the oilseed yield at the core. The yield gaps in the major oilseed crops are presented at the
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global level and within the state and district level in India. For this purpose, majorly the
secondary data sources are used to reflect the trend, variations and growth rates in oilseed
yields. For this purpose, the major states and districts with high acreage under the oilseed crops
are selected using a suitable sampling methodology to maimstinedocus on important states

and districts. The presentation of the yield gaps is preferred through the state and district level
mapping to highlight the lagging regions. The yield gaps in the yield at the demonstration level
results of KVKs and at th&armers plot are also highlighted to reflect the lagging status of
oilseed yield within country. This is supplemented through the variety level yield performance

of different oilseeds crops for major producing states. The factors impacting the yietdefioll

crops are elaborated using the secondary data based on CoC dataltiaseigh the primary

data collected from field surveyhe perceptions of the households on important ground level
issuesimpacting crop yieldare also discussedThe statusobi | seed and edi bl e
during recent two decades is discusard an attempt is madetoi ghl i ght s | ndi ad

to produce edible oil from secondary alternative sources

Yield gaps in oilseeds
Oilseed yield at global level

The average yield dfelected edible oilseed crop at the global level has increased about
2.7 times from the historical levels of 1961. It took about four decades to oilseed yield get
doubled during in 2000, and additional two decades to reach at 2.7 times in 2019. Tlle oilsee
acreage also increased about 3.3 times till 2019 from 1961. Hence, reflected the production
increase of 8 times till 2019 as compared to 1961 major oilseed crops produced in the
worldincludei s oybean (63. 7% producti&nmeshtaared@s( b3.
sunflower seed (10.7%), groundnut (9.3%) and sesame seeds (1.3%), together holding about
98.6% world oilseed production, excluding palm oil seed production. Indonesia is the largest
producingcountry of palm fruits, holds 60% of globgdroduction under palm cultivation,

followed by Malaysia and other minor producing countri€sailand, Nigeria and Colombia.

The highest proportionate change in aver a
mustardd crops, t Detonndas/adctdre in 1961itoratmove torsnesthectare o m
in 2019 (increased about 2.6 times). Similarly, the yield of soybean is increased 1.5 times and
yield of sunflower is doubled during this period. The average yield of groundnut and sesame
is still not getdoubled during this sixlecade period. The production of palm oil from the fruit

tree is measured in fruit bunches and yields about 14.5 tonnes per hectare. In the recent decade
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2011 till 2019, the yield of palm, groundnut, sesame seed mustard andsesstwitnessed

stagnation or decline.

India stands Bin global oilseed production from fieldased crops with 6% production
share as of 2019 from close to 11% of global acreage share, staindgi@al acreage share.
Brazil is the largesproducing country of the oilseeds, holds about 22% of total oilseed
production, followed by USA, Argentina and China in this order. Palm fruit and oil production

in India is negligible as compared to other prodg@ountries

India is among the toproducingcountsy in the world of many of the edible oilseeds
and among the top consumer of the edible oils. Tbenputations drawn from th@lobal
Market Analysis report of the Foreign Agricultural Servigeited States Department of
Agriculture for January2022 suggests that the domestic consumption of major selected
vegetable oils in India is close to 10.7% of world consumption. India also accounts for about
17.2%importof theseselected major vegetable olladiai s wo r | g@grédsicincauntry e s t
of castor seedthe second largegiroducingcountry of groundnut, third largegtroducing
countryof rapeseeds and sesame seeds, fifth lapggesiucingcountry of soybearand sixth

largestproducingcountryof sunflower seeds and linseeds inwerld as of year 2019

But the country is witnessing a low yield of many of the oilseeds prodndedia as
compared to most of the other major pradgaountriesThe yield ofsoybeann India in 2019
is less than the yield in year 2000 of all other mgjaducingcountries. India isaggingby
nearlytwet hi rd of yiel d, as the yield is just ab
country- Argentinaand just about 37.4% comgalto Brazil, the largegroducingcountryof
soybeanSimilarly, the yield of groundnut in India is much less than, just abouttbind, the
yield in the largesproducingcourtry - China and highest yield reporter couriigSA. The
yield of rapeseedsunflower linseed, safflower and sesame in India is almost at the lowest
levelamong the majgproducingcountriesexcept a few cases. The yield of castor seed is high

in India and India is the largest producrmuntryof castor seed and oil in the wabrl

The yield gaps in yield in India as compared to the highest yield country among the top
produeng countrief different oilseeds suggestshe yield in India is 2.1 tonnes/hectare less
than the yield of soybean in Argentina, 3 tonnes/hectare lesshbaneld of groundnut in
U.S.A., 1.7 tonnes/hectare less than the yield of rapeseed in France, 2 tonnes/hectare less than

the yield of sunflower in China, 0.33 tonnes/hectare less than the yield of sesame seed (in
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general a low yield oilseed crop) in Mg, 0.9 tonnes/hectare less than the yield of linseed in

Canada, 1.3 tonnes/hectare less than the yield of safflower seed in Mexico.

|l ndi ads edible oil status

India producd about 116.3 lakh tonnes of edible oil from the primary and the secondary
sourca in 2019 The edible oil production in India witnessed an annual growth of about 2.2%
since 199596 till 2019-20, majorly contributed from thgecondary sourc€8.3% per annuiy
compared to primary sourcek.8% per annujrwhich have abou8% share (as of 20120)
in total edible oil productiondeclined from 75% share as ¥99596.This reflects the
increasing share of alter natQOnthecoesdmptiohsde,oi | s
the demand for ediblellan 2019-20 is about 241 lakh tonnes which is much higher than the
total production The per capita availability of the edible oil is increased from 3.2 kg per person
per year in 1961 to about 19.2 kg per person per year in 2BA%hereas th@er cpita
availability of Vanaspati is stagnated at 0.6 kg per person per Ve reflects the shift
towards and the increasidgmand for the edible siin Indiaovera period But the production
targets set for the oilseed production are hardly achievedst many year# only 3 out of
17 recent years, and onliyve times the country were able to achieve above 90%ebf
production targetsNhereas, for wheat and paddy, the targets were achieved in at least 11 times
since 2003.

soybean is the largelygwn oilseed crop in Indiaolds about 34%roduction share
201920, followed by groundnut (30%), rapeseeuistard (27.5%)xastor seed (5.5%®8esame
seedg2%), sunflower (0.6%), linseed (0.4%), safflower (0.1&aynigerseeds (0.1%among
these selged cropsRajasthan holds the highest production sharthede oilseeds, about
20.4% followed byGujarat (20%), Madhya Pradesh (19.4%) and Maharashtra (1,5(65%¢
four statesal-together holdlose to75% of the total oilseed production in India as of 2209
There is about 16.3% of area under railseeds of the total area shown in 20under the
major food groups.

At the crop specific level, area share of states in I &eflects- Madhya Pradsh
(43.5%) and Maharashtra (43%) are two major produstateof soybeann India Similarly,
Guijarat (47%), Rajasthan (16.3%), Tamil Nadu (10.4%), Andhra Pradesh (8.5%) and
Karnataka (5.1%) aris the largesproducingstatesof groundnutRajasthan(46%) Haryana
(12.6%), Madhya Pradesh (11.4%), Uttar Pradesh (10.5%) and West Bengal (7.8%) are major
rapeseed. mustardoroducingstatesWest Bengal (20.5%Madhya Pradesh (19.2%), Gujarat
(16.4%), Rajasthan (14%) and Uttar Pradesh (1&%the major pralucingstatesof sesame
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seed Gujarat(77.799 is the single largegtroducingstateof castor seedarnatakg48.6% is
the largest producingtateof sunflower.Karnataka (57.9%) and Maharashtra (34.2%) are the
two largest produng statesof safflower Madhya Pradesh (37.4%), Jharkhand (19.1%) and
Uttar Pradesh (15.4%) are the major prodgcstates of linseed Odisha (47.6%) and
Chhattisgarh (23.5%gre largest producingtateof nigerseed.
Yieldgaps inoilseeds in India

As mentioned]ndia islaggingin productivity of most of the oilseed crops grown as
compare to the other majgroducing countries Measures to be taken to enhance the
productivity of these oilseed crops considering limited acreage allocation options and to reduce
depemency on imports and to fulfil the unmet demand of edible oils. Tholhglyje¢ld of most
of the oilseed crops is improved over time, especially during the recent period2@019
compared to previous periods of tintmit, theyield of some of the minor Isieed crops it is

still very low levels

Oilseed 9ield at state level
An attempt is made to analyse the yield gaps of the major oilseed crops at the state

level. The outcome is abstracted in the summary table below by regions and state.

The growth ratesf yield were analyzed for three phasgshase | (from 1966 to 1985),
phase Il (from 1986 to 2004) and phase Il (from 2005 to 20A#)most of the oilseed crops
the growth during three phases witness positive side except few cegdean and safflower
during phase | & lll, sunflower during phase | and niger seed during phase II. Groundnut,
sunflower and linseed witnessed a positive yield rate over the phases while safflower and castor
seed reflected a positive but declining rate dlierperiods mainly due to high initial growth.
Rapeseed & mustard and sesame witnessed stagnating growth and soybean and niger seed

reflected no clear direction of growth over the study phases.

For soybean the highest growth in the crop yield wstnessed during the phase |,
especially in the states of Gujarat and RajastiMaharashtra Karnatakaand Gujarat
dominated the yield growth during phase Il but only later two states were able to hold it during
Phase lll. Fogroundnut Gujarat and Rajélsanwerecontinuing theyield growth momentum
during allthethreephass. For the other major producing statédse growth during the phase
[l is witnessedetter than the previous two phaddsst of themajorproducingstatesexcept
Uttar Pradesh growvg rapesee& mustardwitnessechighest growthduring phase I, mainly
due to high yield seeds and improvements in irrigation facilities during yellow revolution. The

growth witnessedtagnated during the phase Il but #igainpickedupin the recent phasThe
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sunflower yieldmproved inOdishaduring therecent twgohase butMaharashtra witnessed a

negative growth of neari.6% per annum during the recent phdse safflower yield in the

major producingstates is worsening over the phasdse sesame yieldmproved in most of

the states during phase Il and holding the growth except West BBagasthan and Andhra

Pradesh for castor seddadhya Pradesh and Uttar Pradesh for linseed; and Madhya Pradesh

for nigerseedalso performed better in yield growth in the recent phase.

Table 1: Major oilseed cropsgyield levels by region and states

High yield Low yield
Crop Region ,\s/ltijtcéts Comment Region Major states Comment
Telangana States hold 4% area share West Rajasthan, States hold 95% area
soybean | South Karnagtaka, Not much improvement in Centrr;ll Maharashtra, share. Yield stagnated
yield Madhya Pradest around 0.8 to 1.2 T/Ha.
Tamil States hold 24% area
States hold 26% area shar -
Groundnut South, Nadu, Yield improved overtime | South Andhra Pradesh, share_. nearly 2.5 times
West Guijarat, Karnataka to 3 times lower yield
- from 0.62 to 3.92 T/Ha. . X
Rajasthan w.r.t. high yield states
. West Bengal States hold 75% area
- 0, ’
Rapeseed .9 10%area share, Y_|eld Central, Rajasthan, share, Yield improved
North Haryana improved about 2.3 times| West
& mustard from 198586 East Madhya Pradest  but not much, 0.66 to
Uttar Pradesh 1.56 T/Ha.
16% area share, hidfase | North, Uttar_ Pradesh, States hold 65% area
West . . Rajasthan, .
Sesame East Benaal yield, yield stagnated West, Madhva share, yield stagnated
9 around 0.6 to 0.8 T/Ha. | Central ya ~around 0.1 to 0.6 T/Ha.
Pradesh, Gujara
0 .
States hc_nld 11% arshare; South, Maharashtra, States hold 723% area
North,  Haryana, better yield in HR (1.6 to :
Sunflower f . . West, Karnataka and  share, yield stagnated
East Odisha 1.9 T/Ha.), yield improved East Andhra Pradesh around 0.4 to 1 T/Ha
in OD (0.5to0 1.25 T/Ha.) ) )
0, 0,
Statgs hold 54% area shan Central, Andhra Pradesh States hold_44/o area
safflower | South Karnataka, high base yield, yield South Jharkhand and share, low yield, yield
Telangana stagnated around 0.5 to O ' stagnated around 0.3 tt
West Maharashtra
T/Ha 0.6 T/Ha
States hold 90% area shar
) . . States hold -B% area
Gujarat, high base yield, In GJ yielg South, Maharashtra, share, low yield, yield
Castor West Raiasthan stagnated around 1.2 to 2 West Telangana and stagnated around 0.2 i
! T/Ha; In RJ yield improved Andhra Pradesh 9 1 T/Ha :
from 0.2t0 1.4 T/Ha
Uttar o . States hold 3@7% area
. North, Pradesh, State_s hold 44% area shar Central, Chhattisgarh, share, low yield
linseed low yield stagnated aroung Jharkhand,
Central Madhya 021007 T/Ha East Odisha stagnated around 0.3 t
Pradesh ) ' 0.6 T/Ha
Maharashtra, States hold 87% area
o . Central, Madhya .
nigerseed | East Assam 4% area share, low yield g East Pradesh share, low yield
0.6 T/Ha X NN stagnated around 0.2
West Chhattisgarh, 0.4 T/Ha
Odisha )

In general, for most of the oilseed crops, yid volatility is ranging from 10% to

20% range except few casafshigh yield variabilitysuch as safflower and castor seed during

phase | and phase Il; and groundnut aigeer seed during phase llConsiering the top 10

major producing stategyr groundnutind rapeseed & mustatthere is a clear increasing trend

in average crop yieldut thevolatility in yield is increasindor groundnuiand stabilized for
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rapeseed & mustard. There is slight improvement in yield of soybean but no visible trend in

yield variations

The decomposition analyses these three phases refiett® overall basis, the change
in production of oilseed crops durippase | and phase Ill is mainly contributed due to increase
in yield of different oilseed croplsut duringthe phase Il, change in area and yield equally
contributed the production increasésoreflected through the combined interaction effeot.
soyleanthe change in production is mainly drivieynthearea effect during all the three phases.
Contrary to this, for groundn@nd for rapeseed & mustard, with less claribg changes

driven mainly due to the chan@acrease)n yield, especially durig phase | and lll.

Oilseed$® vy at @idtridt level

An attempt is made to analyse the yield gaps of the major oilseed crops at the district
level in major producing statder the year 20189. The emphasis is given to the major
producing states he production ofnany of the minobilseedcropsis concentric to a limited
number of states and districiBhe list of districts within the major producing states delivered

low yields are reported in the Table 8.2.

Table2: Major oilseed cropsyield levels by region and states

Crop State Districts with bw yield
sovbean Madhya Pradesh Whole of the state (except Indore, Ashoknagar, Dhar, Shajapur)
y Maharashtra Whole of the state (except Gadhchiroli, Kolhapur and Sangli)
Guiarat Amreli, Rajkot, Jamnagar, Kuchchh, Porbandar, JunagarSamshdranagar (West),
Groundnut I Kheda, Sabar Kantha (North), Daagd Tapi (South east)
Rajasthan Whole of the state (except Churu, Jhunjhunu, Sikar and Bikaner districts)
. Whole of the state (except few Eastern distiidBharatpur, Dholpur, Alwar, Baran
Rajasthan .
Rapeseed and Karauli)
& mustad Whole of the Easter and Western part and districts of Northern part except Bhin
Madhya Pradesh Morena

Whole of the Central and East part; Bhind, Morena, Seopur, Shihpenth); Betul,
Chhindwara, Seoni, Khandwa (South)
Koppal, Dharwad, Gadag, Chikmangalur, Haveri, Davangiri, Bagalkot (Centra

Sesame  Madhya Pradesh

Sunflower Karnataka Baijapur, Yadgir, Gulbarga (North), Raichur, Bellary, Chitradurga (East), Belgat
(West)
Koppal, Dharwad, Gadag, Bagalkot (Central), Baijapur, Yadgir (North), Raicht
Safflower Karnata Bellary Chitradurga (East)
Castor Gujarat Kuchchh, Surendranagar, Amreli, Rajkot, Jamnagar and Junagadh (West), Pe

Mabhals, Bharuch, Ahmedabad, Kheda, Anand and RE&st)

linseed Madhya Pradesh Whole of the Easter part; Neemuch, Mandsaur and Ujjain (West)

Sundergarh, Kendujhar (North), Makangiri, Kalhandi Gajapati, Kandhamal, Raya
and Koraput (South west)

nigerseed Odisha

Theoilseedc r op yi el ds at the o6farmer6s plotd ai
by KVKs for major oilseed crops. At the KVKs leveh € &6 y i ,aghle dap beaveeh the
yields at the demonstration | evel isanalyzed. r es p e
The district level responses from the KVK stations are arranged altogether to reach at aggregate
statelevelresults The soybean producing stéfladhya Pradesh reported the highest yield gap

XVi



bet ween the demonst r aplot ollowed By WMahbrasatr@ctongthe t he f
minor produng stateghis gap is highn Chhattisgartand KarnatakeDemonstration yield is
recorded high in Maharashtra but not refl ect
thehighest yield gap ae observedh Karnatakaand Tamil Nadu (major producirsgate$ and

in ChhattisgarhMaharashtra and Jharkhand (minor produstate$. Rajasthan perform better

in yield during both the phases, compared to other major states. For mHstamaha is the

only majorproducingstatewitnessed the highest yietturing both phases, infect none of the

other major produng states werable toreach at thed p | yield 6f Haryana during the
demonstration level. Yield gaps reported highUttar Pradesh, Madhya Praddsiajor) and
ChhattisgarhJharkhandand Assam (minor).

West Bengal perform better to deliver higher yiefdsesamealuring denonstration
stage and at with low yiefd gapsnaso &isesged io Gujarat. The higher yield
gaps are observed in Karnataka (for sunflower), in Andhra Pradesh and Maharashtra (for
safflower), in Chhattisgarh, Madhya Pradesh and Jharkhandinéeed) and in Odisha (for
niger seed)Theresults of theyield gapanalysis at the variety level reflects the widening the
gap range across the varieties during actual implication. There are varying yield and the yield

gaps for same variety across #tates and KVKs.

Factors affecting the oil seedsd yield

An attempt is also made to analyse the factors affecting the oilseed yield at the state
level using the secondary data and primary data sets. Using the secondary data from the plot
level Cost of Cultiation (CoC) database from year 2000 to the latest available point, the
oilseed vyield is modelled using the Stochastic Frontier Analysis (SFA) and the technical
efficiency scores at the state, cop and year specific level are analysedinal model
specifcations were reached by comparing the fixed effect model andrkdem effect model

using the Hausman teas prior diagnosis fa8FA.

Theanalysis resulted thétere exists a positive and statistically significant relationship
between labour cost amsbed cost withyield. The fertilizer costdoes not reflect much
insignificance to the vyield The positive and statistically significanttime coefficient
representing technical progress taking place over the fiimeyield improvementsThe
coefficient of the exogenous variahitggation costis negative and statistically significant to
technical inefficiencyi.e., contributing positive to technical efficien¢yE) achieved through

irrigation to improve thegield.
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The highestechnical efficiency(TE) score is observed for soybean and rapeseed &
mustard crops (at 72%), while the TE scores for safflower (66%) and groundnut crop (68%),
indicates up to 32% vyield enhancement is still achievable through better comisnatio
various inputs used. At the state specific, yield enhancement is still achievable in Rajasthan
(for sesame seed) and Karnataka (for safflower). No clear trend is observed if the TE is
improving over the years at the farm level, though it is cloggaximum level in past couple
of years.

The similar analysis of factor impacting the oilseed yield is also performed using the
primary data gathered from the field surveys in the study states by the participating AERCs.
The Ordinary Least Square regressmadel is applied to the dataset for major three major
oilseed crops in study statde results suggest thifiere is positive and significant effect of
pest, manure and weedicide quantity usesopabearyield in Madhya Pradesh, lvereas,
higher the seednanure and weedicide cost impact tihepyield. In Maharashtra, higher the
fertilizer use, seed use and machine cost, higher the crop yield, but the cost of fertilizers, higher
fungicides and pesticides use impacted the yield, negatively

In Gujarat, tle farmers used higher fertilizers, seeds and labours, does not get higher
yield of groundnut but the farmers who investedre on labour, seed, fertilizer and irrigation
charges (as proxy to higher irrigation with uniform applicable rates) get highedguauneld
in the state. In Rajasthan, except the increasing machine and pesticide cost, all other factors
such ag higher labour, machine and fertilizer use, higher cost incurred on seed and irrigation
helped farmers to get better groundnut yi€ldr rgpeseed & mustard, seed and fertilizer use,
higher machine hours and farming experience have positive effecopryield in Rajasthan,
whereas the increasing machine and irrigation cost impacts the crop yield
Far mer 6s perceptions on oilseedsd yield

Farmers perceptions are important to understand the issues those are faced by farmers
in oilseed cultivation. About 50% sampled farmers are not satisfied with the yield they are
getting. Thed hi g-bhatwdi sf actiond with the thenapeseed&t yi el
mustard farmers in Rajasthan (43.6%) and soybean farmers in Madhya Pradesh (35.5%). Only
44% are able to get the improved subsidized seeds and ontizichef the farmers received
the trainings about oilseed production. Groundnut farnmeRajasthan and soybean farmers

in Maharashtra are most edatisfied, and the soybean farmers (about training).

Better coverage of crop insurance is encouraging sign, especially for soybean but the

coverage can be improved for groundnut. The soil tesgitignited to about 60% farmers but
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of this only few are using the recommended doses. There is scope to improve the testing on

regular basis. There is limited exposure of g@stvest management, especially for soybean.

The groundnut farmers in Gujaraitaiive soybean growers in Maharashtra and Madhya
Pradesh responded the O0seed qualityd and t he
of the climated as #ffecting the cldeediyialdTHene &ss0Dpenog f ac
improve the availabily of weedicides and fungicides/seed treatment facilities, beside these
farmers are also not aware about the doses of these iNmgssof the farmers in Maharashtra

and more than half of the farmers in Rajasthan are impacted through drought in fesamst 5

The farmers are not satisfied with most of the inputs, especially of the fertilizers and
pesticides, followed by that of weedicides. In genehahigh input costeffect of changing
climatic conditionand lack ofirrigation facilitiesimpacting yeld of the dissatisfying farmers.
Whi |l e, i mproving the inputodés quality, encot
programmes improving the irrigation facilities are the important suggestions from farmers to

improve oilseed yield.

Broadly, the stug highlights that in Maharashtrahie frequent prevailing drought
conditions impacting the soybean yield leaving farmers with the less output available and hence
denting the profit gains. In additiorhequality of seed and soil, fertilizer use and irrigat
issues also influence the yield of the soyb&@aMadhya Pradeshhéfarmers growing soybean
facing very limited or no exposure to trainings. limited awareness among the farmers on inputs
use especially on seed treatment, fungicides, fertilizer aeetisides. The dissatisfaction
among the farmers over the fertilizer, weedicides and seed treatment/fungicide prices. The
farmers are not mucéware on posharvestingandfacehigh transportation charges, lack of

remunerative price and malpractices inrkea

The groundnut growers in Gujarat face issues such dasnenavailability of the
fertiliser, pesticides and seedisring the seasqrrop losses due to bagality seedsand wild
animals,erratic rainfallas major problemdg-armers expects from gavenent to encourage
processing facilitiego support groundnut selling in local regions. In Rajasthan, groundnut
farmers are unawamoutvariety use,nonavailability of human labour during weeding and
harvesting time, erratic electricity supgby irrigation Farmers are willing to gestupport on
betterirrigation, better marketingor groundnut anapening ofprocessing facility in théocal

region
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In Rajasthan ite marginabnd small farmergrowing rapeseed & mustaade unaware
on marketing related informatioand not able to get support price. Téatic electricity
supply, untimely and neravailability of good quality of seed, irrigation related issues are the
major problemdor thesefarmers.The improved and high yielding vaaiies, technological
extension, irrigation facility through regular electricity suppan help them tenhance the
crop productivity There is need todinedand aware the farmers on marketing related issues
Prudence and optimism

The unmet demandf edble oils in Indiais fulfilled through import of edible oilsAt
present, India is the net importer of the edible dildia imported nearly 135 lakh tonnes of
edible oil in 202021. The import of edible oils has increased sharplyently The import is
ranging continuously above 140 lakh tonnes since 2@lfor major edible oilexcept the year
202021. Of the hdiad s  impdrtafledible oils ofnearly 135 lakh tonneasin 202021,
nearly 56.4% share is of the palm oil, followed by soybean oil (2r#bkinflower& safflower
oil (16%). The major importer countries of palm oil are Indonesia, Malaysia, Singapore and
Thailand The soybean oil is imported from Argentina and Brazil in large quantity. Ukraine
holds nearly 80% and above share in the surdtaand safflower oil import to India. Belgium

and Russia are the largest importers of rapeseed & mustard to India.

The import of edible oil is withessed an annual growth of about 10.6% during the period
of 199596 to 201920 as compared to annual growtlkeraf about 2.2% in productiorthe
export and industrial use of edible oil is stagnant during this period to close to about 10 lakh
tonnes.In the recent year 20291, India has also imported nearly 6.3 lakh tonnes of edible
oilseeds but at the same time above 11 lakh tonnes of oilseeds are also exported during 2020
21. This reflects the broader picture that India is importing edible oilage proportion but
at the same time exporting the raw materiadlible oilseeds and the {pyoducts- oil cake in
large quantity to the worldndian edible oil market isnuchinfluenced by the international
markets.The constant increase in consumptiom productivity of oilseeds and high price of
traditional oils in India and low price in international market and liberalisation of trade policies

resulted in the shift from seffufficiency to highly import dependent in edible oils.

But India has a hugeotential to produce edible oil from secondary oil sources to reduce
this import dependency and to be smlfficient again, especially during the current trade
adverse and high inflation phases. For this purpose, an attempt has been made to present

scenaios for potential production through increase acreage under palm oil trees and ensuring
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raw material supply to the mills and other extraction points to produce oil from maize, rice bran

and cotton seeds at a specific and improved extraction rate fonipasicstanding.

The globalpalmfruit production in 2019 is reported at 410. 7 million tonnes which is
higher than angf thefield grown oilseed crop productiomdia produced nearly 279 thousand
tonnes of crude palm oil in 204¥D. The growth in the gladl production of palm fruit is mainly
driven by the increase in acreage in major producing countries during past six decades. The
yield of palm fruit is declined in all the major producing countries and the decline rate is
sharpened during recent decadd® yield of palm ffuits isreportechighest in MalaysiaThe
yield of oil palm fruits in India is comparatively very low at just 4.36 tonnes per hectare which
is only above the yield in the Nigeria may be mainly due to being in initial phase of encguragin

plantation. But the oil extraction rate from palm fruit is about 17% indicating positive signals.

Andhra Pradesh is the larggsbducingstateof the palm oil in India contributed nearly
83.5% production share in Indighis isfollowed by Telangana (13%). As per the assessment
committee report in 2020ndia can utilize nearly 28 lakh hectare acreage under palm trees
plantation across the stateAssam, Tripura, Maharashtra, Arunachal Pradesh, Madhya
Pradesh, Bihar and Meghalaya haviogential to increase area above 1.2 lakh hectare in each
The potential production of fresh fruit bunches of palm in India utwdereportedscenaris
may increase up to 126.27 lakh tonrewsl thepotential crude palm oil production can be
increasedbowe 6 times This appears a reasonable better statuis will not be fulfilling the
huge import gaps but wilielp toreducethe dependency of India on the top imported edible

oil.

The oO0total availability/the deeaa20ld® of fr
is calculated at 1500 lakh tonnescluding theimport equivalent of fresh fruit bunches of
palm, at 1484.2 lakh tonnefo meet this demand, and considering the best possible scenario
among the discussed scenarios, the country need t@sectleecurrent acreage under palm
tree plantatioy 48.5 timescompared to the area under palm tree plantation as in March 2020
and by6.15 timescompare to th@otential area assessments of thagsessment committee
2020.There are expectations thte promotion of GM oilseed crops may increase oilseed
production by nearly 15 to 20 %Also, the hcreasing the MSP for the edible e#sican bring
more acreage undeilseeds Additionally, the impact of linking the import duty to the MSP
may further beexplored. Many of such planes are already demanded by various stakeholders

over the time.
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Rice bran oil is one of the fastegtowing edible oils and their imports have been
increasing over the pagw years The long-term road map through the centraldastate
governmentoordination is required to explore thetential of rice bran oil production india
through mainstreaming all the stakeholders from varmes clustersin India. The timely
investment irenhanig the capacitypuilding of therice millsfor betteroil extracton may pay
in the long run to meet the demand and reduce dependency on importing coilihiies
illustration showing th@rospects ofice bran oil production can be increasgeto 2.5 million
tonnes by ulizing 50% of paddyfor bran at4% extraction rateBut the path and the targets
are not so simple to achieve without impacting miiein and by products supply chain and

considering the importance of food security issues in India.

Similarly, thecottonsed skinandmaize skin containabout7% and12-14% oil. The
maize oil production has almost doubledIndia in pastfew years The crop is also an
important raw material for various industrial uses. The edible oil production from the maize
and cottonseedlso has huge potential in India and to be further explored through formulating

long term guidelines and policies on time.

Il ndi ads concerns on the edible oil I mport
to be addressed carefully and the countpyragyressing well in this direction, be it the recently
slashed basic import duty on edible oils, reducing the agricultural infrastructure césg, cut
the import duty on various products, speculating the processors maggiasgthe minimum
support pice and tracking and revising the interest ré&e®ght inflation etc At the same time
there need to take the lotgrm measures which can bring the country back to the minimum

importing edible oils status.

Conclusions

For most of the oilseed r o p s, |l ndi ads production shar
acreage share at the global production and area, among the majoingaduntriesReflects
low yield of most of the oilseed crops in India compared to other rpapalucing countries
especialy for the minor oilseed crops. This suggests, the country is missing or lacking some
common factor to not able to enhance oilseed yield, be it the climatic condition, farming
practices, input use resources, policy measures, technological laggardnesgsidos va
operations, or many other factors. The farmer is one of the important stakeholders at the centre
to reflect the results of the efforts made by all other stakeholders to improve the implementation

inefficiencies caused by such factors. The past sfundlyngs as well as the present survey
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findings suggest that the farmers are not much aware about theugsgand technologyse

precisions.

Many of the Indian farmers just have received the basic education and not much aware
about the basic techniguassdhave limited resources, most importantly the financial resources.
There is much need to invest in technological demonstration to the farmers. The theoretical
trainings alone are not enough to encourage the farmers. Building a resourceful training
netwak of field experts to provide basic common agricultural operational practices will help
the farmers, especially the marginal and small farmers with limited exposure, knowledge and

resources.

They also need authentic guidance about the input use, wheaddyeneeded for
productivity enhancement out of various available inputs, their brands, compositions, doses,
timings, requirements etc. Most of the cases, they follow what is influence them to use through
the local venders based on their experience. efileemeed to enhance the supply of good
quality, improved and hybrid seed varieties to the farmers before the sowing starts. There is
also need to encourage farmers about efficient water use practices and techniques. This will
help to enhance yield, savingput cost to farmers and sustaining the diminishing natural
resources. There is also limited exposure of mechanization for the oilseed production in
general, from field preparation, intermediary operations to the harvesting and digging
operations. Condering the huge supply gaps, the farmers are need to be encouraged to
consider growing oilseeds as preferred choice, realising the better price expectations. Pin
pointing various regions for effectively adopting IPM, INM, RCT, CCP etc. where these

practices need the most.

Other than these yield enhancement centric measures, there is also need to support the
production through enhancing the efficiency of the oilseed processing sector, enhancing
production share of edible oil through secondary souhteagh raw and by product utilization
for oil extraction such as rice bran, maize and cotton; region specific area enhancement under
tree born oils such as oil palm; ensuring farmers interests while framing marketing, trade and

price policies will also ezburage farmers to stay in oilseed production.
Some specific highlights reflecting through this report indicates that:

I Theyield of the minor oilseed cropa many producing stateas still very lowand have
huge potential to support production. Also, tteld of many of the crops in some of the

major states is stagnating over the time.
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fThere are huge yield gaps across the states, even in the samegagmne and geographical
regions, the lowest yield gaps are ranging frd@fo to-86% for various oilseedrops.

It is observed that the whole specific region or most of the districts of a particular region
within the state reported the lowest yield of the oilseed crop.

fThere is at least 16% to 45% higher yield across the major and minor producing states of
major three of the oilseed crops during the demonstration phases as compared to the actual
I mpl ement ation at the farmeros plot. The yi
across the varieties during these two phases for major states.

1 The crop-specific, states within croppecific and timéased efficiency analysis suggests
that there is still about 30%eope to enhance the yield through using different combinations
of inputs

1 The countrycan produceip-to 6 times to the present crude palm mibductionif able to
utilize this potential area for palm productias petherecommendationsf theassessment
committee report 2020Also, there is huge unexplored potential to enhance edible oil
production through rice bran, maize and cotton sedidation.

flindia is importing edible oils in huge proportion but at the same time exporting the raw
material- edible oilseeds and the dpyoducts- oil cake in large quantity to the world but
the growth in oil export and oilseed export is exceeding theake export, increased (about
10 times in value terms and aboub4imes in quantity terms,-fear period cumulative
basis, since 20001).

1 The less exposure to formal and technical education, limited resources, small land holding
of farmers in India téake risk, followed by unawareness about input use and lack of training
and demonstration impacts farmers agricultural decisions.

i There is need to include all stakeholders on policies on imports of edible oils and trade to
reduce the volatility in thedible oil sector. Also need to promote technology with respect
to seeds to strengthen the oil processing units.

fThese is also need to invest in warehouses to reduce the storageigbsspsality planting
material, protective irrigation in drought reg® and drought years and machinery for
harvesting suitable for small farms

T Field survey highlights that the shortage lo¢ improved andjuality seedjimited or no
exposure to trainings; limited awareness among the farmersnarketing related

information, postharvesting andnputs use especially on seed treatment, fungicides,
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fertilizer and weedicidesfrequent prevailing drought conditionsmely availability of

inputs etc. are major factors impacting oilseed yield.

Policy suggestions

Vi.

Vil.

viii.

There isneed to pay special attention to increase the yield in states with high oilseed area
but low crop yield. The specific states, regions within the states and the district withing
the state regions with highest yield gaps are also need to be in focus yrf@uoiialation.
Emphasis should be on the magwoducingstates of the oilseed crops with higher yield
gaps during the demonstration phase and
reflecting higher yield gaps need to be further explored.

Priority to the regionspecific factors in research and investmengasures to increase the
irrigation coverage; promotingestresistantand highyielding varieties encouraging oilseeds
production through secondary and alternative sources with focummiradtional areasand
industrial capacity enhancement; research and investmdotvkgost technology promotion,
training and demonstrations to aware farmers, provisioest¢ourage domestic competitiveness

in the oilseed sector

Considering theéhuge potential to utilize more acreage under tbased oilsand oll
extraction from other secondary sourc#®ere is needs to invest on the primary and
secondary oilseed industrial infrastructure such as mills and extraction points to meet the
future requirenent.

The country has huge potential to balance the trade deficit of edible oil import through
exporting the oilseed and edible oil based processed products but the high growth in
oilseeds and edible oil export need attention.

Ensuring the timely availability of inputs to the farmers sudmasoved andjuality seed

along with other inputs is important.

Provisions for frequent training and demonstration to the farmers on various theoretical
and technical aspects, precisionnput and resource use and on other related agricultural
practices for yield enhancement.

Strengthening atable domestic and trade policy with a leéegn vision including all the
stakeholders on all edible oil products to strengthen industryfaanters to stabilize
prices, technological developments, smooth flow of raw materials and to enhance the

industrial efficiency.

**
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Chapterl: Introduction

Introduction
Agriculture is an important activity, source of income and lifeline of rural India. India
has witnessed the time phase when the country was nsusitient in food grain production.
The state of food grain insufficiency turned into sufficiency in euroentext. The collective
efforts by all the stakeholders play an important role in this. The field crops are majorly
categorised as food grains, oilseeds, pulses, cash crops such as sugarcane, cotton and other
minor crops. Oilseeds are another importa@lid crops. Thepresent productiostatusof
oilseeds is not the true potential of the country to achieve the divertexlffedfency which
wasac hi eved during the O0yellow revolutiond ph
of the scheme onIseeds. There is need to combine the success stories behind that phase and
the bottlenecks we mismanagement after that success to lagged behind to reach at current state.
Few visible factors behind this edtack status are at the core. The existing laggin
yield as compared to the global level of the oilseeds grown in the country is the most prominent
reason. Clearly, the country has not performed well to withstand as compared to the other major
oilseed growing countries. The other factors are relatduettethnical, industrial, policy and
trade aspects. On the other hand, the comparison is not fully justifiable due to some reasons.
India is a vast country in terms of existing population, its varied cultural preferences, the food
habits towards fresh foods well as the street food. Precisely, the demand of edible oils
supplemented by the changing consumption pattern of various food articles. This is reflected
through the trends that at present the comiam of edible oil per capita per year in year 2019
20 isabout 19.2 kg as compared to 3.8 kg per capita per year during yea81L9Bfis trend
is witnessed for some other food articles such as sugar (close to 19 kg per capita per year in
201920 from 7.3 kg in 198@1) andfor beverages such as tea,feef But, during the period
198081 to 201920 the consumption of vanaspati is reduced to half from 1.2 kg to 0.6 kg on
per capita per year basis. Hence, the demand side factors necessitate or pressurise the supply
of edible oil in India.
The unmet demandf edible oil is balanced by the surging import of the edible oil.
What if the country exporting the edible oil to India witnesses any saviour drought? In past, we
witnessed the price hike for the pulses. India is the largest pradocuntryof the pules as

well as the importer country. The situation for the oilseed is not that much similar in many
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senses but India is there among the major producer and consumer of the edible oils too. India
produces nearly 33.4 million tonnes of oilseeds during Zl@irectorate of Vanaspati,
Vegetable Oils and Fats"4Adv. EstimatesSimilarly, the edible oil production is about 7.9
million tonnes and 3.7 million tonnes of edible oils from primary and secondary sources,
respectively, in 20120, adding at 11.6 min tonnes. The total import of edible oils was
about 13.4 million tonnes during 2029, ensuring the total availability of edible oils at 24.1
million tonnes excluding exports of about one million ton during this period.

The production and trescenaros of the Indian oilseed industry necessitates the efforts
to be taken to increase the oilseed production through increasing crop yields without putting
any additional burden on the land use, and also to make the processing industry more efficient
throughtechnology, distribution and logistics improvements. The yield of most of the oilseeds
grown in India is way below the global averages and many a times less than the major
produdng countries. India can nearly double its oilseed production of major oilseqast
improving yield upto the global level. There are various states within the country and many
districts which are way below the national and state level yield, respectively. For many of the
oilseed crops the acreage distribution is too much skemedentric to a specific geographical
and agreecological regions. The prospects are brighter to enhance or shift the oilseed acreage
within the country, which is also got impacted by the changes in cropping pattern, considering
the underlying yield gap®r the specific oilseed cropsLack of awareness and change in
cropping pattern leading to significant decrease in area under oifz®elistion (NABARD,

2020).

The yield of oilseed crops is impacted mainly due to input resource utilization and due
to lack of attention towards the distribution of such resource use. The proportionate irrigated
area under oilseed crops is much less as compared to thgriondnd cereal crops. Similarly,
the proportionate use of quality seeds of edible oilseed cromsyidow as compared to the
other major food crops, i.e., at just 0.53 million tonnes for oilseeds as compared to 2.3 million
tonnes for cereals as of 2029 (Department of Agriculture, Cooperation & Farmers Weljare
There is need to improve governmentligges on cultivation and trade of oilseeds and

marketing of GM seeds (Business Line, 2021).
Background information:

India has made phenomenal progress in oilseeds production. Their production
remarkably increased from 5.16 million tons in 1880to 32.26million tons in 201819. The
guantum jump in production was mainly due to yield expansion, which went up from 481 kg/ha



to 1285 kg/ha during the same periods. Despite impressive performance in production of
oilseeds, India became net importer of ediblewhich has steeply risen overtintedible oil

is the third biggest importing items by India after crude oil and gold. India spends over Rs
70,000 crores to import about 15 million tons of edible oil to meet annual requirement of 25
million tons. There a projections that the imports will further expand if the production of
edible oil and oilseeds is not increased efficiently. Therefore, there is a need to increase
production of edible oil in the country to become selfant. The precondition is to effently

augment yield levels of major oilseed crops.

Indian yield levels are way behind than many oilseed growing countries. For example,
soybean yield in Brazil, Argentina and United States of America is more thandBat
compared to mere 1.8righa n India. For groundnut, the yields in China and United States of
America are 2.5 to 3.5 times higher than Indian yield @nd4ha). The same is for other oilseed
crops. The key challenge is to stap yield of different oilseeds and improve efficiency of
edible oil processing to compete globally and becomerslgint. Recently, honorable Prime
Minister has announced to transform India and make irskéint (Atam Nirbhaj). One of the
commodities is edible oil, which has huge potential to becssifeeliant through improved

technologies and effective policies.
Need and scope of the study

There are wide yield differences of oilseed crops across differentagregions. For
example, the average yield of major oilseeds in Tamil Nadu and Haryaoeaghan 2 tons/ha
compared to 0.850hgha in Karnataka and 0.6 t/ha in Andhra Pradesh. Therefore, the first
challenge is to stepp yields in lagging states to increase production of oilseeds. The second
challenge is to harness the potential yield dadjon oilseed crops across different agro
ecoregions. The current yields are-BiD% lower than the potential yields achieved under
frontline demonstrations of Integrated Scheme of Oilseeds, Pulses, Oil palm and Maize
(ISOPOM) and Krishi Vigyan Kendra (KVK)he proposed study intends to measure the yield
gaps of major oilseed crops and identify constraints in bridging the gaps for increasing their

production.

The study will use both secondary and primary data for estimating the yield gaps. The
secondary da will be used to examine intstate comparison of yields and economics, and
reasons for their differences. The primary data will be used to measure the yield gaps and

analyze constraints in harnessing the potential yields. The study will specificaftyrexthe



seed sector and supply chains of oilseed crops. The study will also explore the perspective of

edible oil industry to reform the sector for making it selfant.

The present work is an attempt to discuss the various prospects of encouragied oil
production in India keeping into consideration the global prospects and trade burdens. The
emphasis of the work is mainly to identifying and presenting the yield variations at the state
and district level to highlight the focus areas. In specificsthéy analyses the global overview
of oilseed and edible oil production. Yield of the nmitseed crop which are the primary source
of vegetable oils in India are analysed. The exiting yield gaps for the oilseed crops at the global
and national level aranalysed and further extended the analysis at the state and district level.
The factors impact the yield of the oilseeds, the dependency on the oil and oilseed import and
the prospects of oil cake trade are discussed. The prospects of exploring nesucineas
promoting palm oil production, alternative sources such as cotton and rice bran oil are

discussed.
Objectives of the study
The objectives of the study are:
i.  Analyze spatial and temporal changes in yields of major oilseed crops differsesnt
agroecoregions.

ii. Estimate existing yield gaps in oilseed crops across commodities andcagegions.

ii.  ldentify constraints in harnessing the potential yields of different oilseed crops under
different agreecoregions.

iv.  Explore the industry perspiive in reforming the entire sector to make selfant in
edible oll.

v. Prioritize commodities and agexoregions for future research, extension and market
opportunities.

Database coverage and methodology

Data sourcesandtime period

The studymainly utilises the secondary data, supplementetthéyprimary data.

The secondary data is collected from various data sources majorly includes
Directorate of Economics and Statistics, Ministry Afgr i cul ture and Farm
(MoAFW) for state and district level data on area, production and yield; FAOSTAT database
for global production and trends; DGCIS database for trade of oilseeds, oils and oil cakes;

KVK stations databasetc. Householdevel data collected by the Ministry of Agriculture &
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Farmers Welfare for the Comprehensive Cost of Cultivation Scleatsoused The related
departments of various ministries are also explored as and when required. The major
documental sources of secongdata were office records, government documents, published
articles, annual reports and newspapé&he global level data is collected from 1961 and the
statedatais collected from 1966 onwards the latest time period201920, the district level
datais collected and analysed from 1997 onwards till 2098Thedata on oilseetradeis
analysedrom 2000 onward to the latest available tia820-21.

The primary data is collected by conducting the field survey using the detailed
guestionnaire and schdda structured by the coordinating cerf&RC Delhi)to explore the
far mer 6s responses on the potenti al yi el d
(Appendix 1).Questionson problems associated with farmers and their suggestierealso

included. The field survey is conducted at the end of year 2021.
Study coverage

The secondary datmalysis at the Phagerovidesa macro perspective of oilseeds and
edible oil and determine how government policies and programs contributed to enhance oilseed
production and meet the growing demand for edibleTbik part of workpresents the broader
overview on oilseed productionitiv a focus on analysing the yield of important oilseeds
produced in India using the secondary as well as primary data. The secondary data analysis
covers the global production overview of the
national leel, state level and district level analysis of the acreage and yield of major oilseed
crops. The crop and country specific trade of important oilseeds, oils arekes by India is
also covered. The yields of the important oilseeds grown in India alysadathe trends in
yield, growth rates, yieldjaps at state and district levels are discusBkd.overview of the
past policies on the oilseed sector are discussed briefly.

The secondhase of the work is based on the primary survey in the major oilseed
produgng states. The survey is conducted by sharing the sampling frame, sampling
methodology and questionnaires with the partner AERCs. In this phase;leverattempt is
made to identify the constraints to increase oilseeds production. It will@isobute to better
understand f ar mer sO bnaking processes i raceage larg iinput d e c i
allocation towards oilseedBased on the sampling frame available and the sampling criteria
adopted for field surveyat local level, the study wiltover three major oilseed crops, namely
soybeangroundnut and rapeseed & mustard. These crops cover nearly 91% of thidseiee

produced in the country as of 2020. Four states, namely Rajasthan, Gujarat, Madhya



Pradesh and Maharashtravebeenselected, as these cover 75% of total oilseed production in
the country in year 20120. These are finalized after consulting the partner AERGs.
sections for micro analysis broadly includgemographic profile of the households, cropping
details and acregg under oilseed crop, marketing of oilseeds, labour and machine used,
operational costs of oilseed production and perceptions of the households on yield

enhancement.
Methodology
Broadly, the following analytical approaches will be employed to achievabieetives:

a) Growth patterns and trend analysis of area, production and yield of the important oils and

oilseeds at the global, national, and state level will be undertaken for different time periods.

b) Yield gaps at thelemonstration level anat thefarm levelto be compared fothe major
oilseed crops in all the states. Trends in yield gaps across different states for all the oilseed

crops will be analyzed and their drivers for bridging the gaps will be identified.

c) Frontier functions for each crop will be estt®a for estimating technical and allocative
efficiencies. This analysis will provide the factors of improving efficiencies and yield

levels across different farm categories.

d) District and state level mapping of yield gaps of important oilseed crops wiévetoped
to prioritize development and research agenda to increase oilseed production in the

country.

Most of thestatistical analysis performédr secondary and primagnalysis are basic
in nature.The basic descriptivestatistical and mathematicallcalationsare used for data
analysis along with the econometric analysis of oilseed yield to study the factors impacting the
yield. Thetabular and graphicaépresentations armaade based on such analyS®me basic
formulae and techniquesed are:
Measures of central tendency and dispersion

Average=—B ®

Standard deviation= B

for any population
Measure of Volatility="Y0 & & ‘0¥ UM OIQE 6 00 0 QIQE & N Q OMMINAE Q
TrendAnalysis

The simple linear trend model is:
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Where] is the constant, reflects the average change from one period of the next, t is the
value of the time unit an@ is the error term.
Growth rates

Of € MO0 X ¢ "QAViInE QP zp T
t hkgesh function calcul ates an exponenti al c u
growth rate, the slope of such regression line reports the growth rate for easy interpretation in
percentage terms, if multiplied by 1@y taking logarithmson theboth sidesthe exponential
form of the model can beonverted to a linear fornthe range is the time period for which the

growth rate is to be measure.
Decomposition analysis

There are various forms to compute the decomposition of the output as contributed
through various components. We consider the simplest approach to decompose the production.
If 6 and® represents the area and yield of the oilseed crop at the basd yleamoalysis

period andd and@ represents the same at the nth year, respectively, then we have

0 0 zZ®
0 0 ZW
The change in production, area and yield is represented as:
Yo O 0
Yo 0 0
YO ® W
From above,
0 Y0 6 Yoz o Yo
, O ZYZPMMWzZYozZpmMMYOZYWZp MM
0

R Y0 Y0
Production = Yield effect + area effect + interaction effect
This reflects the decomposition of production into three componentyield effect, area

effect andhe interaction effect due to change in area and yield of the oilseed crop.
Stochastic Frontier AnalysiSEA

The typical Stochastic Frontier Analysis (SFA) function given by Aigner et. al., (1977)
is presented in the form of
aghoonoo Q0 OdwéMidn ABPa v o6
0 "Qa



This is an extension of the classical production function with the possibility to deviate
from the production frontier due to technical inefficien&umbhakar (1990) modelled
techncal efficiency effects as a product of an exponential function of time involving
two parameters as well as a timgariant nonnegative random variablBattese and
Coel | i bGatso presedtdd2a) modifiedodelto measure the technical efficiency
effed.

We considered th8tochastic Frontier Analysis (SFA) functigiven by Aigner et.
al., (1977) in the form of
aghoondo QO w(I)sdDeuﬁG)QHIm iﬁ‘(‘f’Q'@Q iRl 8o 0 o

The final model specifications aore testgég lusimartest to select between fixed effect
and random effect modélThe presence of technical inefficiency is tested using the Likelihood
Ratio (LR) test. The final Maximum Likelihood Estimates (MLEs¢ run and the scores of

thetechnical efficiencyare generated.
The Ordinary Least Square (OLS) Regression

The yield ofdifferent oilseed crops is analyzed to measure the effect of different input
variables used by the farmers. For this purpose, field survey data is utilized and the OLS
regression model for yield estimation is useak Basic OLS regression model useddimate
the oilseed yieldn the following form:

OQQa Q
Q0 &GO HORHD ¢ ohh Q¢ "atDv & QM WOV "Gip WIQ & BId "GBAED i QT | @ DAQG O

where, thdabour useis themanual and machine labour used in numbers and hours,
respectively. Also, the manual labour cost and the machine cost, both in hired and owned, is
combined to reach at the final coBertilizer use(and/or fertilizer costis the total combined
quantity ofdifferent types of fertilizers used (and/or total cost of fertilizers) by the farmers.
Similarly, the quantity used (and /or costhwdinure, biefertilizers, fungicides, weedicides and
pesticidedss also utilized as the independent variables. ddst ofirrigation is considered as
to measure the effect of irrigation on the crop yidlde other independent variables include
the effect of education, gender, farming experience, family size and family type. The detailed

model explanation is in the relevaitapter of field survey data analysis.
Sampling technique

The sampling framework or tis¢éudyroad map was finalized by the coordinating centre

T AERC Delhi. The detailed questionnaire and the sampling frame along with the study
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proposal was shared with the partner AERCs and the final versions were prepared after
discussion, consultation and agreement from the participating centrése Gasi®f the final
study proposalthe participatingcentres proceeded tmnduct fieldsurveyin their respected
covered state

The statewise analysiss undertaken for all nine oilseed crops. The primsuyey
covess three major oilseed crops and four mgpooducing states. The multage stratified

sampling approach will be used to select the final sample for collecting the primary data.

The detailed approach followed for primary data is given below:
Stage 1 For each oilseed crop, four strata of dissrietill be formed using the following
criteria: (i) high yieldhigh area districts, (ii) low yielthigh area districts, (iii) high yieltbw

area districts, and (iv) low yieltbw area districts.

Stage 2 Out of the four strata, only two will be consideffedm the two categories, namely
high yieldhigh area, and low yieltigh area, for selecting the districts.

For each of the selected state, two districts will be chosen from category (i) and.(ohe

district from each category, based on the higinea share among all districts.
Stage 3Three villages from each of the district will be selected randomly.

Stage 4From each village, a sample of 30 oilseed crop growing farmers will be surveyed. For

selecting farmers of different holding size, proligbproportionate criteria will be used.

Following the above steps, the oilseed crops for different states and their districts are
selectedandi ven in Table 1.1. The partner AERCs ¢
expertise and/or on randomdi® The detailed survey questionnaire finalized after discussion
with the partner AERCs is reported in the Appendix 1.

Table 1.1: District selection based on sampling procedure

District selection: Basedonstagel 6 and 6

Crop State Category (i): High yield Category (ii): Low yield-
High area High area
Soybean Madhya Pradesh (44%) Ujjain (9.3%) Rajgarh (7.1%)
Maharashtra (43%) Nanded (8.7%) Latur (10.7%)
Groundnut Gujarat (47%) Banas Kantha (8.8%) Junagadh (14.5%)
Rajasthan (16%) Bikaner (35.5%) Jodhpur (16.6%)
Rapeseed & mustard Rajasthan (46%) Alwar (9.0%) Tonk (9.8%)

Note: The 'high area’ districts are top districts covering 80% area share in the state as per district leestailatide from
Ministry of Agriculture for the year 2018 9 . The ' High' and 'lowbé yield district
particular crop in the study state. From the defamorgygd cat e goc

the list of such districts is to be preferably selected in each of the above two categories (as mentioned in the Talite above)
unavoidable situations, the district with second highest or subsequent area share in a particular category msigdredon

for survey. The figures in the brackets represents the area shares in percentages. The detailed sampling frame is reported in
the Appendi2.



Review of past studies

Oilseeds occupy an important position in the agricultural economy of India. The
country isamongthe largest produieg nationsof oilseeds in the world but the growth in the
domestic production of oilseeds has not been able to keep pace with the growth in the demand
in the country. Low and unstable yields of most oilseed crops andtaintgrin returns to
investment are the major factors leading to this situation of wide desugopdy gap.

There were various issues discussed by various authors in the past related to the oilseed
cultivation. Analysing the trends of oilseed production for the period of 1930 to 1980 period,
Chhattrapati (1980) highlighted that the oilseed crops do not receiveirt share of the
increasing irrigation facilities and despite higher yields under irrigation, oilseeds cultivation is
not as remunerative as other crops at the present levels of cultivation techdbélg(1984)
tried to identify the factors respongsldor the situation the country has been forced to go in for
large imports of edible oils since the domestic production of oilseeds falls short of demand. He
also suggested the shoetm price forecast model considering various other factors into
consideation.

Ninan (1987)suggested that the green revolution appears to have affected the growth
performance of oilseeds as the output of most edible oilseeds having either declined, stagnated
or reporting lower growth rates during the pgsten revolution pé&rd. He suggested various
measures such agegional approach to boost the edible oilseeds output and investment in
location specific research, special measures to increase the coverage of irrigated oilseeds,
introduce high yielding and pesgsistant vaeties of oilseeds, and encouraging oilseeds
cultivation in nontraditional areadNinan (1989)highlighted the technology factor as the main
constraint for increasing oilseeds production in the country and suggested that development of
cost effective orhigh yield lowcost technology can itself change the scenario for oilseed
sector. The study suggests that the benefit of a price rise has gone more to the trader than the
oilseed grower due to dominance of private traders in the trading of oilseedtsamt@study
also emphasis on institutional intervention through mechanism suckoaeaives, regulated
markets, in order to help oilseed growers.

Gulati and Sharm#1997)suggested that promoting resource use efficiency (RUE) in
domestic cropping ptar in India and frees up imports and exports of agricultural products at
zero duty can reap significant gains from trablee increased oilseeds production after the
launch of TMO is because of the increase in inputs, cropping area and price ind@aojes

1991, Gulati et. al., 1996priorities to be reassessed for resource allocation for investment in
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oilseeds research in the country with focus on groundnutsagtleancrops for greater
profitability and generation of surplus@ghandel and Ramarao, 20).

Chand et. al(2004)cautioned that lowering of edible oil import tariffs under the WTO
may leave India with less scope to provide protection to its domestic oilseeds industry,
considering I ndiads high i mport dependency
and insisted for the high need to encourage domestic competitiveness in the oilseed sector
within the country and efforts to raise production of oilseeds throughrewsting
technologiesPrior to 1994, edible oil was on the negative list of imports diarand the
country resorted to an ad hoc and flexible import regime to manage domestic shortfall in
production during late 1990s. The country needs a-teng edible oil policy to improve
competitiveness by bridging the existing technology and yield. Jdp@scomponents of price
support and input supply made significant improvements in increase in area and production
during the period of yellow revolution as well as in green revolution. Maintaining a price band
for all edible oils through adjustment of port tariffs is a precondition to rejuvenate the yellow
revolution and to provide stable prices for farmers and proce@edsly, 2009)Jha (2011)
performedthe yield gap analysis betweeni éerm demonstrations and actual farm yield and
suggested that ¢hit has failed to show appreciable reduction but the gap between potential
yield of varieties and research station yield has increased over the past two decades.

Venkateswarlu and Prasgd012)cautioned that the continuous decline in groundwater
levels, growing deficiency of major and micronutrients, declining factor productivity and
looming threat of climate change are issues impacting food production and suggested
improving yield gaps in raifled regions, increase yields through rainwater harvesting and
recycling, soil fertility improvement, crop diversification and effective dissemination of
technologies can improve the production of crops grown in rain fed dfegsle(2012)
highlighted theneed of 17.84 Mt of vegetable oils in India to meet the average fat intake of 29
g per head per day as nutritional fat needs of projected population of 1685 million by 2050 and
suggested to focus on the supplementary sources of oil like rice bran, eettposconut, oil
palm, corn, etc. along with bridging the yield gaps of various primary oilseed sources through
effective technology transfer to this sectdNyein, et. al.(2013) examinel the impact of
alternative trade liberalization policies on theiabwelfare of Myanmar 's oilseed sector using
a partial equilibrium multmarket mode. They suggested that the liberalizing groundnut seed
trade has a positive net effect on the whole oilseed sector while sesame trade liberalization is
better for the majr edible, hence the country should not ban potential groundnut and sesame

trade.
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India, despite being the third largest prodgocountryof oilseed brassica after Canada
and China in the world, the country is heavily depended on imports as the productivity levels
are very low due to rainfed cultivation. proper masitientific inputs, planned and targeted
strategies, technological interi@ms, stable price systems and suitable policy framework is
required to improve productiofdat, et. al, 2019)There is high variability in oilseed yield
across the states and low growth in area and production of oilseeds as compared to other
cereals. Hjh need to reduce the yield gap and adoption of new technology to improve oilseeds
production and to make India ssliifficient in oilseed¢Kumar and Tiwari, 2020).

Many authors have made attempts to estimate and analyse the yield arghpield
major oilseeds of country but vefgw scattered and specific district and state level studies
have been conducted during the last two decades. Only a few comprehembeglsve been
undertaken on the topic. The study by the Indian Agricultural Research Institute (IARI) in 2010
but did not respond on how to bridge the yield gaps and also did not capture the industry
perspectiveJha, etal. (2012)outlined the demand drsupply of edible oilseeds in India and
gave policy implications. The reason of lower average oilseeds yields is theigkigh
cultivation area, as there is uncertainty of returns on the investments. During the time period
19512009, there has been anrease in the area, production and productivity of oilseeds,
indicated a compounded rate of growth. Moreover, the highest rate of growth in area and
production has been exhibited by soybean, and highest rate of growth in productivity has been
exhibited by astor, sunflower and rapeseeuistard. The substitution of nwamunerative
crops (for instance, millets), minor food crops and rise in cropping intensity are the reasons for
growth in the area of production of oilseeds. The study found that Rajasthamnyd/acdesh
and Maharashtra showcased a robust rate of growth in the fields of area, production and
productivity. The report stated that, because of the enhancement in the irrigated land and
accessibility of HYV seeds during 198009; the area, producti@nd productivity has seen
a growth. They inferred that the improvements in the yield growth would help in lowering of
the dependence on the imports of edible oils; whose share was only 3% +7118d0 had
increased up to 56% by 20Q9. Further, policie like Technology Mission on Oilseeds (TMO)
and new trade regimes by WTO could be helpful. They detected that, technical limitations for
oilseeds production were there and it seeks for efficient field management of the crop using
technical advancements. dhresearch also consisted of field survey for groundnut and
rapeseednustard in the Junagadh and Bharatpur districts; and the researchers observed that
for groundnut the most significant constraint was the unsatisfactory price of the produce, for

rapeseegnustard; it was marketing and price of the produce which were hampering the growth
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of those oilseeds. The report suggested that, to have advancement in the yield, there is a need
for seed varieties having, biotic and abiotic stress tolerant seeds anis theeguirement of
growth in the related field of research. There should be incentives by the government in the
areas of processing and value addition for the private industries. Authors concluded that the
growth of oilseeds would be of great benefitidian economy, and this can be achieved by
enhancing local capacities and reinforcing institutions by establishing social, environmental
and economic sustainability.

Sharma (2014performedthe study coordinated by the AgEzonomic Research Unit
(IIM -Ahmedabadl with several AgreEconomic Research Ceat(AERCs), which addressed
the changing patterns in production of oilseeds in different states of India. The data used in this
coordinated study was until 2009, after that several changes have been tedian
agriculture sector. Though, the yield gaps of different oilseed crops were not andalyzed.
study examined problems and prospects of oilseeds production in India by analysing
performance of the sector, identifying major problems/ constraintgfteesector and options
for increasing oilseeds production in the country. The study utilized both primary and
secondary data pertaining to major edible oilseeds. SevenEgnoomic Research Ceat
participated in the study covering major oilseed growtages of India and collected household
data from about 2000 oilseeds growers. Oilseed production recorded the highest growth rate
(5.8%) during the 1980s, followed by 2000s (4.89%) and the lowest (0.57%) during the 1990s.
Yield variability found to be anajor factor for production variability during all decades, which
indicates high yield risks associated with oilseeds. Current yields of major edible oilseeds
found to be much below the world average and potential yields and there are large variations
in crop yields across different states/regions. A yield gap analysis showed that yield gaps
bet ween potential and achievable yields, bet
gaps between potential and farm level yields are quite high. Instabiéitga, production and
productivity of oilseeds computed using coefficients of variation, showed that the highest
variability has been observed in the case of production, followed by productivity and the lowest
in area under oilseeds. The report conatlthat production of oilseeds can be increased only
if productivity is improved significantly, and farmers get remunerative and attractive prices,
better market access, technology and other infrastructure facilities. Lack of suitable varieties,
high-costsand timely availability of inputs, incidence of diseases and insect pests, low and
fluctuating prices, shortage of human labour, poor irrigation facilities, weak linkages between
oilseed producers and processors found to be major reasons for low yibidlerdyield gaps

and need to be addressed.

13



Bhatia et al. (2008) examined potential yields and yield gaps of rairdegibeann
India. They did field experiment and pot experimens@fbeann the regions of Patancheru
(2001), Bhopal (2003) and IndoreO@3) with different water and biotic conditions. Further,
they estimatedsoybeab s potenti al yields and yield gap
peninsular India, using CROPGR&bybean model. They found that if the soil moisture
conditions are not adeqeatthen there would be a 28% reduction in yieldsofbean
Moreover, yields in water limiting and water limited potential was found to be unwavering and
was significantly correlated with solar radiation. At all the locations, the crop season rainfall
had a positive and a curvilinear relationship with water limiting potential and actual yield.
There was discrepancy in the yields in the areas where with less crop season rainfall and more
crop season rainfall for of water néimiting and water limiting cropThey concluded that this
yield gap associated with rainfed environment was caused, because of lower crop management
activities and it requires monitoring for improvement. They furthermore, recommended that,
to close the yield gaps sbybean conservatiorof rainfall and drought resistant varieties in
less rainfall and mitigating waténgging or the usage of watkrgging tolerant varieties in
more rainfall would be helpful. Lastly, in improving crop yields in India, rainwater harvesting
during excess raiand utilising it for additional irrigation would be beneficial.

Pawaret al. (2017)used the study by Krishi Vigyan Kendra (Deesa) to estimate the
yield gaps of groundnut in Banaskantha district of Gujarat. From-2014 201617, Front
Line Demonstraton ( FL D) and farmerb6s practice (FP)
distinct villages identified as sttbopical and serparid weather for evaluating yield gaps. For
the experiment, the farmers were made aware about the production technology which cou
help in improving the groundnut production, additionally informed about the adequate amounts
of fertilizers, pesticides and weed reduction strategies. This -Em@t Demonstration
Programme assessed that there was a significant difference in theeapexhgield of
groundnut in the (Intervention Practices) IP and (Farmers Practices) FP, and that former was
higher than the latter. There was technological and extension gap for IP and FP, further, there
was greater gross return and net benedist ratioin IP than in FP. They summarised that this
FLD resulted in bridging the technological gap and helped in boosting the productivity.
Furthermore, training programs, technical as
in order to improve their sustenanc

Nainwalet al. (2019) used the study of Frohine Demonstration by Krishi Vigyan
Kendra, Almora to assess the yield gaps and constraints of rainfed dogbkan in

Uttarakhand hills. The experiment was conducted during 2016 and 2017 kharif season,
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Almora district. The yield of black soybean was found to be significantly higher in FLD

technol ogies than farmerds practices, giVving
was an increased cost of cul tticevbattthe B:rCration c a s ¢
of black soypbeanwa s hi gher in case of FLD than far

technologies. They concluded that to increase the productivity and returns to farmers, improved
practices which was there in FLD could be used.yTiuether recommended that training,
interaction and field demonstration could b
return.

Kidula, et al. (2010)examined the yield gaps in Kenya for research andresearch
farmers for groundnuts crops. They collected data from 249 groundnuts producing farmers in
Ndhiwa District. They found contrastimgsults;in Southwest Kenya the average yield of non
researctfarmers was higher than research farmers. The reason is not yet clear why there is
yield gap, even though farmers were in constant support of researchers and were using high
yielding varieties seeds. They assumed that there are other variables whielyare the
farmerés control. Further, t {iemglerdsearcmfarmerse mal e
were getting different yields for groundnuts. They concluded that to enhance the production of
groundnut, training to farmers is needed and furtherysisidequired for finding out the
variables for lower yields of the groundnut.

Dhandhalya and Shiyani (200@nalysed the yield gaps and growth potentials of
groundnut and sesame of Saurashtra region, Gujarat. During020@3ey collected data of
120 famers in the seven districts of Saurashtra region during the kharif season, using multi
stage sampling technique. To evaluate the degree of yield gaps, they have used the International
Ri ce Research I nstituteds met hiandherelbagheenaThey
huge yield gap in major oilseeds crops and were significant in groundnut and sesame. The
reasons could be limited water and other biotic limitations like tikka diseases in groundnut and
brown angular spot in sesame and poor soil udlhey suggested increasing the use of water
dripping system, relating the soil fertility, availability of power supply and boosting extension
services.

Nehbandaniet al. (2021) estimated yield gaps in soybean in Iran. They have used
SoybearSimulationmodelling approach (SSNCrop2) and GeographichiformationSystem
(GIS) for evaluating the yield gapssifybeann Golestan Province of Iran. They have gathered
weather data from 24 weather stations and data of the soil. They found yield gap in the
provi nceds potenti al and the actual yield anc

improvesoybearyield. There was yield gap due to the different levels of water availability and

15



differences in the solar radiation in the eastern and western dré¢he province. They
summarised that if 80% of the yield gap is curtained, then it could lead to a growth in the
production ofsoybearby 66%.

Kumai et al. (2019)analysed the yield gap odpeseed and mustard seed in Bihar,
India. The research was foulated on plot level data for the year 26 using
Comprehensive Cost of Cultivation Scheme in Bihar and secondary data was collected from
various KVKs. A simple linear regression was carried out to evaluate the factors influencing
yield gaps in rapesesdind mustard crops. They found that seed variety, level of education
among farmers and irrigation were the significant variables of yield gap of rapeseed and
mustard seeds in Bihar. Factors such as seed rate, mechanization influences yield gap
negatively.Lastly, as the farmers are marginal and small, the community of farming is poor
and hence biotic and abiotic conditions of aglimatic zones may be other variables.

Meenaet al. (2016)analysed the yield gap of rapeseed and mustard in Rajasthan state
of India. The study found the yield gap of rapeseed and mustard through Front Line
Demonstrations and Farmer's Practices research conducted at Krishi Vigyan Kendra,
Rajsamand, in fifteen villages, for the period 2@I6to 2016011 during Rabi season. The
researchers found a significant difference in the yield of actual farmers and potential yield. The
reason could be farmero6s apprehension toward
suggested that to minimize technology gap, scientific methods eartilized in mustard
farming. In order to lessen the extension gap, there should be technical support given to farmers
in the form of farming education and extension methods by the extension agencies of the
district. The farmers also got persuaded to addprvention, as there was promising benefit
cost ratio in the FLDs.

Bhatia et al. (2006) incorporated simulation modelling to study the yield gap of
soybean and groundnut in India. The study dealt with data of soybean and groundnut
production in 34 am@s across various states of India. Average rainfed potential yield and water
balance was estimated using CROPG&9bean model. They evaluated yield gap I, which is
the difference between potential and achievable yield and yield gap Il, which is therdiéfer
between achievable and actual yield. The yield gap | was small, which could signify to improve
the technology of the production process and to make new varieties which could achieve good
results in any specified environment. On the other hand, trese@wuge degree of spatial and
temporal differences reported in the yield gap I, which means that better management in the
form of better variety, management in the soil fertility and integrated pest and disease

management in the rainfed conditions cauoigrove soybean production. And in low rainfall
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conditions, supplemental irrigations would be useful for soybean and groundnut production.
They suggested that the surplus water be harvested and conserveoukhtbe used for
supplemental irrigation, analso to conserve the fertile soil. For instance, technologies like
effective watershed management, crop production on effective land configurékiersdad
bedandfurrow, ridgeandfurrow systems) and water conserving cultural methods (like
residue ecycling) could be adopted for efficient production of soybean.

Persaud and Landes (200discussed the importance of policy and structure of industry
for oilseeds in India. The report mentioned the significance of trade policy in the oilseed
economy. In the early 1994, imports of edible oil had increased because of the ease in the trade
guantitative restrictions, however, prohibitive tariffs and sanitary regulations were still in place.
During 198994, when government of India launched Tecbggl Mission on Oilseeds to
become selbufficient in the production of edible oils, there was restriction on imports.
Although, after 1994, India had to follow the rules of WTO and had to allow unlimited imports
constrained by applied tariffs and were un@@en General License (OGL). To safeguard the
interest of the producers of oil and oilseed in India, there has been a huge debate among the
policymakers. Using 'Tariff rate values' system, the government impacts the cost of imported
oil and those were cditional on world prices adjusted on every period. There has been price
sensitivity in the Indian domestic market for edible oils and due to the lower price of palm oil,
there were 75% imports in the period 2888 and import of soybean was 23%. On theeot
hand, sunflower oil and other traditional oils related to Indian diet were expensive and hence,
lower amounts were imported. After rl®90s, as US exports moved from concessional
shipments to commercial sales, the soybean oil imports changed from Al§entina and
Brazil. Earlier soybean meal was highly competitive at the global level; however, with the
increase in the domestic demands from poultry industry has resulted in rise in the prices of
soybean meal and hence, decreased its competitiveriressefort suggested that technically
efficient production plants could decrease the operating cost and lead to competitive prices

Fischer, Byerlee and Edmeades (20@8galysedf technology can improve the yield
by 2050 for the cereal crops wheat, rice araize. They evaluated more than 20 "breadbasket"
countries in order to find out the farm yield (FY), potential yield (PY) and yield gap. In
developing economies, the yield gap was found to be higher and is slowly contracting
excluding maize in lowa and foa cereals in Egypt. The reasons for lower FY could be weak
infrastructure, higher costs of farm gates, skills of the farmers and farmer's hesitation regarding
adoption of new technologies. They suggested that if technology has a crucial impact on the

improving the yield of the resourgmoor farmers, then it needs to be taken care of. The research
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discussed that there is a huge potential for the productivity to increase by adopting technologies
like conservation farming approaches including no tillage,eGeally Modified (GM), both

of which are using below 10% of world's cropland and for modern inputs, information and
communication technology (ICT) is effective. Moreover, in Raharan Africa, adoption of
technologies like fertilizers is a necessary isdgel. The paper proposed that private sector
should also be involved in the production of rice and innovative partnerships could be other
way out to help 800 million small farmers across the globe. To conclude, advantageous policies
related to staple foomh R&D investment, which would strengthen the input use and enhance
yield, would improve food security.

Malathi et al. (2019) reported the involvements of KVKs in oilseeds production
through Cluster Frontline Demonstrations in reducing its yield gagh Wt support of Krishi
Vigyan Kendras (KVKSs), cluster FLDs were conducted by ICAR, from 20350 201718
for rabi, kharif and summer season. Durirapi season of 20156, a total of 1312 cluster
FLDs were held in the states of Andhra Pradesh, Telangad Maharashtra and found that
yields generated through demonstrations were more than that of yields generated through
ongoing practices. During kharif season of 2Q8B7 a total of 1442 cluster FLDs coordinated
through 48 KVKs of Andhra Pradesh, Telangaand Tamil Nadu. Krishna district recorded
the highest production of groundnut, Theni district of Tamil Nadu performed best among
sesame seeds, Kwol district of Andhra Pradesh reported highest production among castor
hybrid, Chittor of Tamil Nadu didpyed the highest average yield for sunflower and
Karimnagar district of Telangana achieved the highest average yield for sesame during summer
season; all were due to the improved variety and recommended practices by the FLD workers.

The term Biteicdhmeyg@li €£fdefined as relative
both. Technical efficiency can be outpariented (i.e. improve output given the same level of
inputs) or inpuforiented (i.e. reduce the inputs given the same level of output). There are
various methods to measure the technical efficiency (TE). To measure the TE by estimating a
production frontier was initially developed by Debreu (1951), Farrell (1957) by using non
parametric frontier approach. This was further explored by Banker, Ghamt Cooper
(1984), Fare, Grosskopf and Lovell (1985). The corrected ordinary least square (COLS)
method was introduced by Winsten (1957). The Stochastic Frontier Analysis (SFA) developed
independently by Aigner, Lovell and Schmidt (1977) and Meeuseranden Broeck (1977)
is the parametric frontier approach to estimate a stochastideaterministic production
frontier. Further, the stochastic data envelopment analysis (SDEA) had been introduced by Li
(1998) and Cooper et al. (2007). The Data envelopnamalysis (DEA) evaluates the
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performance of a set of factors responsible for converting inputs into outputs (also called
decision making units) to decomposition of Overall Technical Efficiency into pure technical
efficiency and scale efficiency in eneplment surface.

Many authors worked on the yield variations and analysed the technical efficiency of
the crops.Murat Kulek¢i (2010)in Erzurum, Turkey revealed the technical efficiency of
sunflower oilseed farms. The study fouatlouras a significantéctor, which could mean that
there are more laborers employed in the farms than optimal (disguised employment). Another
factor was family size which was positively significant, implying that large families have less
efficiency. Further, variables like infamation score and credit usage were insignificant,
meaning that they did not have any impact on the efficiency of the sunflower farms. The paper
concluded by suggesting that improved extension services and farmer training progtiaens by
Extension Serviceof the Provincial Directorate of Agriculturéo improve the technical
efficiency and hence appropriate usage of fertilizers to strengthen the production of sunflower
oilseeds irErzurum province

K. Kalirajan (1981)analysed yield variability in paddy output using econometrics
technique. This research has taken into consideration stochastic production frontier, an
extension of the conventional production function to estimate the variation amoihg them o6 s
productivity, in case of technology. The study found that the technical inefficiency among the
farmers was one of the crucial reasons for yield variability. The variability of the actual and
maximum yields was due to significant factors including extension workensaation with
the farmers and the apprehension among the farmers regarding technology. The researcher has
suggested that extension programs should be strengthen in the area, to reduce the inefficiencies
related to technology, by explaining the farmers, ghactices and the timing of application of

inputs.

Surjit S. Sidhu (1974analysedthe relative efficiency of Punjab's wheat production.
The research has used the Lawrence Lau and Pan YotopeWlasddel, the profit function
concept. The research couldt find significant differences in the small and large wheat farm's
technical efficiency and price efficiency. The author has shown the comparison of Indian wheat
varieties with Mexican varieties in terms of economic performance. The research summarized
that better allocative efficiency in production frontiers have limited growth prospects. Further,
the analysis could not reveal any significant difference in the wheat farms which were operated

by tractor and nottractor. Furthermore, this research coultifimal any significant difference
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in the large farms and small farms, and hence on difference could be found in technical and

price efficiency.

Dalheimeret al. (2021) verified technical efficiency of smallholders of palm oil in
Indonesia. The survey wasnducted in Sumatra, Indonesia, of smallholder palm oil farmers
and had incorporated short panel data in order to evaluate the technical efficiency using a two
stage approach. The research estimated that technical and land efficiency is low among
smallhdders. The study further found that lasdaring opportunities can be attained by
reducing the yield gap. The Technical Efficiency (TE) gains which lead to potential land
savings are threatening because of rebound effects. They suggested that thelpautiaimg
effects should be known to policymakers and policies should be adopted by them which would

help in minimizing the deforestation in that area.

Prochorowicz and Rusielik (2008valuated the relative efficiency of oilseeds of
European farms and adfther countries. The data of 26 farms, using International Farm
Comparison Network IFCN was collected and Data Envelopment Analysis (DEA) was
incorporated to find out the technical efficiency. The rapeseed was used as the indicator and
MtRE (Metric tonneRapeseed Equivalent) was revalued. The results revealed that soya seeds
and sunflower seeds be a rival to the rapeseeds, when comparing for the technical efficiency.
Further, the paper found the impact of donations on the production efficiency, as teexe wa
significantly lower cost associated with the farms which got donations than those farms which

did not get.

Similarly, the work on technical efficiency measurement is extended to other fields of
research as welBhattacharyaet. al. (1997)examined the efficiency of Indian banks using a
two-step procedure, DEA technique to determine the technical efficiencthandapplying
stochastic frontier approach to explain variation in calculated efficientyra (1999)
estimated the timgariant technical efficiency and TFPG by using panel data for 15 major
states and 17 twdigit industry groupsDas (1999)used DEA aproach to evaluate and
compare various efficiency measures PSBs for the year 1998.

Various authors studied the effect of each of the component such as yield, area, prices
and their interaction effects on the total output using the decomposition analysis technique.
This method is developed, redeveloped and used by various researchadrirvadous form.
Minhas and Vidyanathan (1965) discusseddieomposition using additive model, used four
and seven factorsarea, yieldcropping pattern and various interactioBmce then, various

studies have been undertaken using various fofrtteeadecomposition approachhe further
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extensionssuch as introduction of location componantd price factors, static and dynamic
effects, etc. have been analysed over tiBigaliah (1977compared new technology of Indian
Ferozepur district of Punj&b wheat production with Mexican wheat production, using

decomposition analysis.

Sing et al. (2015)analysed theNorte a st er n oi |l seedbés growt h
of output. To study the oilseeds in the states of Northeast India, they incorpanaecnent
analysis method to find out the trends in area, production and yield using secondary data. The
study found that over the three periods for the oilseeds production, the growth rate of area, and
yield had fallen sharply. The research further foundted rate of growth in production in half
of the region. Pattnaik and Shah (201&xamined the trends in area, production and yield of
maj or crops and the pattern of growldnd i n Gu
200010. The decompositioanalysis suggests that the individual effect of price alone has
increased over time along with a reduction in the yield effdut. study implies most of the

crops for which there was substantial price increase show favourable change in yield and area.
Government policy initiatives for oilseed crops

Directorate of Oilseed Research (DORgsestablished in 1977, to guide the research
& development in nine mandate crops. The establishment of Technology Mission on Oilseeds
(TMO) in 1986 encouraged oilseed production. Yield of oilseeds increased significantly after
launch of technology mission bt has become stagnant in last one decade. The Integrated
Scheme for Oilseeds, Oil palm, Pulses and Maize Development Programme (ISOPOM) to
provide flexibility to the states in implementation based on regionally differentiated approach
to promote crop diersification. The Pradhan Mantri Annadata Aay Sanrakshan Abhiyan (PM
AASHA) scheme promote robust procurement mechanism and ensure remunerative prices to
farmers. In January 1989, the Government announced an "Integrated Policy on Oilseed " (IPO)"
in whichthe major areas have been focused nartelghnology and inputs Support to farmers,
imported oils would be supplied at a price not below the cost of production of domestic oll,
fixation of a price band, committee to monitor the implementation of thgrate policy by

the cabinet secretary.

Some of the oilseed crop specific initiative also initiated to help oilseed production and
marketing. Such as f@oybeanthe amendment of the APMC Act has enabled licensed in
Maharashtra state in which direct metikg agencies and private markets participated actively

in direct purchase of agricultural commodities. Also, to encouraged private investment in
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infrastructure development and aggrocessing the State Agricultural Produce Marketing
(DevelopmentandRegl ati on) Act in 2006 also establish
modern agronomic practices taught under extension activities are effective and also appreciated

the support provided by stakeholders in helping them achieve improved soybean lygeld. T
conversion of breeder seed to foundation and certified seed program for soybean cultivation is
needful. Availability of high yielding certified seeds have major bearing on improving
productivity of soybean. Farmers are also facilitated with the SMSc8emn daily basis to

update aboutoybeamarket price.

Similarly, groundnut progranm Gujarat Pro NutivaSadaSamrudh aims to increase
the productivity and enhance the quality of groundmap by applyingsustainablegronomy
practices. These practis includingproper training, technology interventions and farm
mechanization. The outcome of thegramreflected in increase ioverall yield in terms
of plants per square metand mordlowers and pods per plant. The outcome reflects the pod
yield increased by 132%, the fodder yiaidreased by 25% and oil yieldncreased by6%.

The initiatives were also taken for the rapeseed and mustard crop by the government to
organize market structure development, rationalization of the tax structure of the
rapeseed/mustard oil , transparency in the regulated mandis, technological improvements,
prevention of adulteration of the oil and to address this problem, branding of the
rapeseed/mustard oil must be strengthened to ensure that other oils are not tekehghaee
away from legitimate rapeseed/mustard oil producers, and to explore export opportunities in

the market and the supply side management.

To boost oil palm cultivation, government of India had implemented a special program
on oil palm area expansiaunder RKYY with an objective to bring 60,000 hectares area under
oil palm cultivation during 20112 to March 2014. During the 12th FYP, a new National
Mission on oilseeds and oil palm has been launched under mini missionl{N\edicated
to oil palmarea expansion and productivity increases. Interventions oflMiké being shared
in the ratio of 60:40 between the central and the state governments in case of general states and
90:10 in case of north eastern states from the year2615he developnregal programs have
resulted in the expansion of area under oilseed production to 8585 ha {82898,00,510
ha in 201516. Similarly, the fresh fruit bunches production and crude palm oil have increased
from 21,233 MT to 1,134 MT respectively to 12823 MT TO 2,17,258 MT respectively

during the year 201%6. Recently, thassessment committee report in 2020 has assessed the
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potential area under the palm oil trees. This report suggest that India can utilize nearly 28 lakh

hectare acreage under palneg@lantation across the states.

The National Food Security Mission Oilseeds and oi palm (NFSKS&OP)
implemented in 20189 an effort to augment the availability of vegetable oils and to reduce
the import of edible oils through yield and production @ase of major nine oilseeds and
through area expansion under various-trased oils including Oil palm. The support from the
government in this direction to incentivise farmers to produce foundation and certified seeds
and their distribution, distributioof seed miniits, to buy of breeder seeds, front line
demonstrations, training to the farmers mechanisation, improvement on irrigation supply and
micro irrigation, various seed treatments, and managing inputs such as pesticides, bio

fertilizers, bieagers and micronutrients etc, are some kbagn policy measures.
Chapter plan

The present chapter provides the brief information and background of the study including
the objectives, methodology and sampling approach. Chapter 2 presents an overview of the
oilseed production at global level, the yield of oilseeds in major pnogleountries and the
existing yield gaps are discussed. Chapter 3 covers the oilseed production status of India, the
yield of major oilseeds the state level and growth rates, vargitioyield are highlighted. The
details on the yield gaps at the state and district level along with the factors impacting the yield
of oil seeds are discussed in Chapter 4. Chap
oil from secondary altermai ve sources. The status of oil see
two decades is discussed in Chapter 6. Chapter 7 deals with the primary data, highlighting the
factors impacting the oilseed yield in the major oilseed producing states coveredfiéglating
survey for major oilseed crops. The perceptions of the housea@dssodiscussed in this
chapterChapter 8 deals with the Iimportant groun
point of view. The industrial perspective is discussed in @&na®. Finally, the summary,

conclusions and policy implications are provided in the last Chapter.
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Chapter 20ilseeds production at global level

Global production of oilseeds

The world produced near§23.65 million tonnes of oilseeds in year 20EQQSTAY,
excluding the Oil Palm fruits. Oilseed includiesoybeans rapeseed &mustard sunflower
seed groundnuts(with shel), sesame seedinseed castor seedsafflower seedand other
oilseeds. The poduction growth during the period 2011 to 2019 witnessed nearly 3.78%
annually. The growth is comparatively less,caspared t@revioustwo decadesi.e. 4.1%
and 4.6% during 2002010 and 1992000 periods, respectively. The alternative primary and
secondary sources of oilseed crops have tremendous growth prospextdition to tle total
oilseed production in 201%he Oil Palm fruits contributeshaadditional410.7 million tonnes
in 2019 Figure 2.1 representise trend in area, production and dieff total oilseed (excluding
Oil Palm fruits) at the global level.

Figure 2.1: Area, production and yield of oilseeds in the world
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The vyield of oilseed crops hagoubled (at 1.7 tonnes/hectare in 2000 from 0.84
tonnes/hectare in 1961, arabefurther to2.26 tonnes/hectare as compared to 1861ncrease
of about 2. times (Figure 2.2) It took about 40 years to get doubled and additional 20 years
to reach at 1.mes from the year 2000 level. The acreage under oilseed crops witnessed higher
acceleration during this period (increased about 2.3 times till year 2000 and 3.3 times till 2019),
from 1961 level. This reflects about 3.7 times change in productiore&il 000, and eight
fold increase in production till 2019 as compared to 1961. Assuming the same trend, the
production of oilseeds can improve to nearly 1000 million tonnes by. Fd@re 2.2 reflects
the simple percentage changes in area, yield and pralu of oilseeds as compared to base
year 1961.
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Figure 2.2: Change in area, pradtionand yield of oilseed as compared to 196dse)i (in %)
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Major oilseed cropand the oilseed producing countries

Among the majorselectedoilseed crops produced in the wqrkbybeanholds the
largest share (nearly 63.7%) as of 2QERure 2.3).The production share is stable at 63.3%,
a longterm average share si nce 2001. This is foll owed b\
sunflower seed (10.7%), groundnut (9.3%) and sesame seeds (1.3%), together holding about
98.6% world oilseed production, excluding @dlm seed production. These oilseed crops
stand similarlyin global area share asybeanl 52 %) , O0r apeseed & mustar
(12.8%), sunflower seed (11.8%) and sesame seeds (S'6&x)lobal oilseed production is
about 523.65 million tonnes excluding @dlm fruit, of which 333.7 million tonnes isdm
soybean followed by rapeseed and mustard, about 71.2 million tongsh is mostly by
rapeseed. Adding the Qualm fruit production of about 410.7 million tonnes, the global oilseed
production is about 934.7 million tonnes in 2019.

Figure 2.3: Production share (%) of major oilseeds in the we2019
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During this period from 1961 to 201fhe highest proportionate change in yield is
witnessed for Orapeseed &by2b8dines framndessdharoOpbs , t h
tonnes/hectare in 1961 moore thar? tonnes/hectare in 2019. The change in yielsbgbean
is 1.45 times and suofver just doubled during this period. The yield of other major oilseeds,
groundnut (94%) and sesame (78.58l8p showed impressive increasbe decadal yield of
some of the major oilseed cropgéported in Figure 2.4.

Figure 2.4: Decadal yield of major oilseeds crops (in tonnes/hectare)
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At the country levelBrazil is the largest produtg countryof the oilseeds, holds about
22% of total oilseed production, followed by USA, Argentina and China sharing about 19.5%,
11.6% and 9.6% of oilseed production as of 20&8pectively (Figure 2.5)ndia stands at's
place with 6% production share of glélmlseed production from close to 11% of global
acreage share (stand$i@ global acreage share). The production and area shares are calculated
excluding theoil palm produced majorly (about 60% of global production) in Indonesia. No
other top produag country has global production share less than the global acreage share
except India and Russian Federation.

Figure 2.5: Area and production share of oilseeds in major prioguzountries- 2019
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At the country level, considering thepecific oilseed crop, Brazil is the largest
produdng countryof soybeanholding nearly 34.2% global production and 29.8% global area
share, followed by USA, Argentina, China aimdiia (Figure 2.6)Similarly, China, Canada
and Sudan are the top prothg countries for groundnutrapeseed andesame crops,
respectively. India is among the top five proigocountiesfor some of these oilseed crops.
The developed countries produce more oilseeds from less acreage whiknbhdnest of the
developing countriesave higher share imglobal area compaikto their contribution to the
share in global production. Similarlgroundnut is largely produced in China, contributes
nearly 36% share in world groundnut production from 15a2%lobal land share. India is the
second largest groundnut prothgcountryat 13.8% production global share from 16% global
area share.

Figure 2.6: Area and production share of major prodgacountries of oilseeds crops2019(in %)
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Growth rates in area, production and yield of oilseeds

The oilseed production in the wondtnessed the annual growth of above 3% in each
of the past 6 decades, ranging from 3.2% (during period-198@) to 5% (during period
1971-1980). The recent period from 2011 to 2019 witnessed an annual growth of just 3.8% till
2019, stands the second nse decade in six decades. The production growth during first
decade (1961970) was mainly driven by growth in acreage under oilseed crops, while this
growth during other decades was mainly driven by increase in gfetdseed crops. The
decadal growthn globalarea, yield and production of oilseeds is reported in Figutele
growth rates of major oilseed at global level are reported in Table 2.1.

Figure 2.7: Decadal growth rate in area, production and yielovefrall oilseeds in the world (%)
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Soybean, the largely grown oilseed crop with highest area and production share in the
world, witnessed an annual production growth of 4.5% during recent period, \shiitthei
improved than previous decade but below the annual growth witnessed during three out of four
decades. Soybean production growth rate suddenly dipped duringd@9R(st 2.41% annual
growth, which is very low as compared to the previous decaoi® (fr34% during 19780).

This is because in four out of five major producing countriéggentina, Brazil, India and
U.S.A., the production growth rate for the decade was way below compared to the previous

decade. The production growth rate dropped mdigicause of both area and yield growth
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declined during the decade. Area growth rate dropped in these four countries and the yield
growth dropped mainly in Argentina and Brazil. In another major produclina, production

growth rate was higher as comgdrto previous decade mainly contributed by yield increase

Table 2.1: Decadal growth rates of area, production and yield of major oil$esddd

Growth rates fovariousdecadgin %)

Crops 19611970 19711980 19811990 199312000 20012010 20112019
Soybeans 2.72 5.85 1.49 3.41 3.03 2.31
Rapeseed & Mustard 2.00 2.69 4.60 3.59 4.22 0.19
Sunflower seed 2.75 4.00 3.07 2.62 2.58 0.92
Groundnuts, with shell 1.51 -1.19 0.93 1.45 0.97 2.17
®  Sesame seed 1.37 0.53 0.30 0.77 2.13 4.85
< Linseed -2.00 -0.63 -1.50 -3.06 -2.15 4.83
Castor oil seed 1.87 -1.32 -0.26 0.65 1.36 -6.53
Safflower seed 2.14 4.18 0.55 -2.85 0.07 -2.96
Other oilseeds 0.97 1.48 2.92 1.42 0.42 -1.28
Selected oilseeds 1.76 2.91 1.78 2.66 2.71 1.82
Soybeans 6.43 7.34 2.41 5.08 3.90 4.52
Rapeseed & Mustard 6.40 4.33 7.52 5.21 6.88 1.72
- Sunflower seed 5.27 4.09 5.01 2.77 4.52 4.49
S Groundnuts, with shell 1.87 -0.16 2.76 4.20 1.79 2.15
S Sesame seed 2.34 -0.11 1.52 2.08 4.07 2.80
8 Linseed 0.70 -0.48 0.95 -0.29 0.27 5.30
@ Castor oil seed 4.96 -1.89 2.12 1.19 5.48 -6.56
Safflower seed 4.41 4.10 0.16 1.16 1.69 -2.01
Other oilseeds 2.58 1.48 0.45 2.91 2.01 1.41
Selected oilseeds 4.78 4.97 3.25 4.59 4.10 3.78
Soybeans 3.62 1.41 0.91 1.61 0.84 2.15
Rapeseed & Mustard 4.31 1.60 2.79 1.57 2.54 1.52
Sunflower seed 2.45 0.08 1.88 0.14 1.89 3.53
Groundnuts, with shell 0.36 1.04 1.82 2.71 0.81 -0.02
% Sesame seed 0.96 -0.64 1.22 1.30 1.90 -1.96
S Linseed 2.76 0.15 2.49 2.86 2.47 0.45
Castor oil seed 3.04 -0.57 2.38 0.54 4.07 -0.04
Safflower seed 2.22 -0.08 -0.39 4.13 1.62 0.98
Other oilseeds 1.60 0.00 -2.40 1.46 1.58 2.73
Selected oilseeds 2.97 1.99 1.44 1.88 1.35 1.92
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The O6rapeseed aedtiewansduringtheddateniperiod (l7%rannual

production growth) in six decades, as the growth is way below the previous grovgé of
4.3% during1971-80. All other four @cades witnesseaaore than5.2% annual production
growth which is mainly driven by increase in acreage under this oilseed crop except the first
decade and the worse performing current decade, indicates stagnation in acreagd @.2%).
crop witnessed stagtion in acreage in recent peridthe decadal yield growth is also worse
since 1961 for rapeseed and mustdiide dropped production growth rate is mainly due to
drop inthe production growth rate of the rapeseed crapthere was drop in area and yield
growth rates to 0.13% and 1.58%, respectively during recent period22@01(from 4.36%
and 2.47% annual growth in area and yield, respectively, during-2000). All the major
producing countries of rapeseed ciofanada, China, India, France and Ukrawgnessed
drop in the production growth rate during 264020 as compared to previous decade

contributed by both, decline in area and yield growth rates
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Sunflower seed holds about 11% of global oilseed progslucthare reflects annual
production growth (4.5%) similar to soybean during current decade and own previous decadal
growth. This oilseed crop witnessed worse production growth of just 2.8% during 1991 to 2000
decadeThis waslargely contributed by thstagnation in yield of sunflower at 0.14% annual
growth rate. Four out of five major producing countiieRussia and Ukraine, Romania and
China reported the negative growth rate of sunflower yield close toD2#tng the recent
period - 20112020, he annualproduction growth rate was about 4.5%he area nearly
stagnatedavitnessedust 0.9% annual acreage growth but the yield reflects the best performing
decade with 3.5% annual growth.

For groundnut, in contrary, there is stagnation in yield in recentcpefid2%) which
is worse performing decade but the acreage has increased with close to 2.2% annually during
current decadethe highest ever annual acreage growth in past six dedddsdeads to the
annual production growth rate at 2.15%. Though, tgkdst production growth was reported
during period 1992000 at 4.2% annually contributed by production growth in China and
Nigeria. During the same period, India and U.S.A witnessed decline in prod&hioa and
India are the two major producing cuties of groundnut, witnessed negative annual growth
in area during two decades (Indian past three decadesnsecutively and the production
growth is mainly contributed through yield increase.

Among the minor oilseed crops, sesame seed and linepeded best annual acreage
growth (4.85%, each) during recent period, resulting highest ever increase in production
compared to previous decades (2.8% and 5.3%, respectively), but the yield of sesame seed is
declined {2%) in recent decade, while yield bhseed is almost stagnated (0.5% annual
growth). The production of safflower seed and caster seed witnessed decline in production by
annual rate of2% and-6.6% in current decade driven by decline in acreage under these crops,

performing worse in termsf annual growth during six decades.
Oilseed yield in major prodiurmg countries

The yield of these oilseed crops is analysed and the yield gaps are worked out. The
yield levels for major produieg countries are reported for three time periods for ye2000,
2010 and 2019. India witnessed a low yield as compared to most of the other majoingroduc
countries The yield ofsoybeann India for the year 2019 is less than the yield of all other
prodwcing countries for year 2000, about two decades béfagure 2.8)In fact, it is less than
the yield in India for year 2010Similarly, the yield of groundnut in India is about 1.4
tonnes/hectare in 2019, which is much less than the largest prg@@hbina) and highest yield
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reporter country (USA). For some other major oilseed crops, rapeseed and sunflower, the yield
is reported least for India among the major praalyicountries. France and China reported the
highest yieldn 2019 for rapeseed andrdlower, respectively-or some of the minor oilseeds
produced, the yield in India again reported among the less economically developed nations,
except the Castor seed yield which is second largest after Chin&2@K3offFigure 2.9)india
reported lowst yield among top produgy countriesfor linseed and safflower, and second

lowest for sesame seed afg&rdan.
Yield gaps for oilseeds in major prodiug countries

There are large gaps in the oilseed yield across the countries, especially in the
developng countries, the oilseed crop yield is very less.dégbeanthe yield in India is just
1.19 tonnes/hectare, which is very less as compared to other majoripgociumtres (Table
2.2). The yield ofsoybeann Brazil is 3.18 tonnes/hectare. The highgeld among the top
produdng countriess recorded in Argentina (3.33 tonnes/hectare). India is lagging behind by
nearlytwet hi rd of yi el d, the productivity i s jus
country and about 37.4% compared to Brab# kargest produeg. The yield ofsoybearin
USA and Brazil in 1965 was higher than the yield in India in 2019. Although, in USA, the
soybearyield withessed a stagnation over a long period as compared to other majoingoduc
countriesincluding India.

There is a huge yield difference in groundnut crop too. USA reported the highest yield
of 4.43 tonnes/hectare and China with yield at 3.89 tonnes/hectare are closely 3 times higher
than India at just 1.42 tonnes/hectare. Similarly, India witnessed belowoB@8é yield of
highest yield country for sunflower and safflower crops. The country stands at 40% and 48%
yield of the highest yield country for linseed and rapeseed crops, respectively. So, for six of
the reported oilseed crops, India is way below tighdst yield country, even not at the 50%
level and at least 70% below the largest pratycountry of these oilseed crops. This reflects
there is scope to enhance yield and hence the production to meet the demand and reduce import
burdens. Other than the edible oilseeds, India holds nearly 65% of global acreage under
castor seed, which is majorly a nedible oil with various applications in other nfood
industries. India produces nearly 85% of global castor seeds and the yield is comparatively up
to the global levels equivalent to China which produce below 3% of global production.

The oilseed yield in tonnes per hectare in year 2019 and the yield gaps in India along
with other major produng countries are reported Figure 2.10 and Figure 2.1far major

and minor oilseed crops, respectel
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Figure 2.8: Yield of major oilseeds in top producing countries (Tonnes/Hectare)
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Figure 2.9: Yield of minor oilseeds in top producing countries (Tonnes/Hectare)
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Figure 2.10: Yield (Tonnes/Hectare 2019) and yieldyaps for major oilseeds in produng countries
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Figure 2.11: Yield (Tonnes/Hectaré 2019) and yield gaps for minor oilseeds in pradgcountries

Sesame seed M2019  MGap (2019)

B
i
O
2
% 0.53
()
£ 0.8
8 0.7 :
£
= 9
()
> 0.2
Sudan (18.5%) India (10.5%) Myanmar (11.4%) Tanzania (10.4%) Nigeria (7.3%)
Linseed
42019  Gap (2019)
’0,_? _I
I}
3 0.6 0.6
Q
<
b
()
S 1
2 1.3 1.3 :
£
k) 0.8 0.8
Q2
>.
India (3.2%)  Kazakhstan (32.8%Russian Fed. (21.5%) USA (5.3%) China (11.1%) Canada (15.8%)
Castor Seed
“2019 Gap (2019
Q)
8
o 0.9
ey
2 14 13
S
§ 1.7
£
32 08
s o
Brazil (1.2%) Mozambique (6%) Myanmar (0.9%) India (85%) China (2.6%)
Safflower seed
42019 = Gap (2019)
’CD\ —
s °-4i
8}
£ 1.1
]
g
§ 1.
£ 14 15
3 0.8
2
India (4.2%) Russian Fed. Kazakhstan (33.8%) USA (14.9%) China (5.6%) Mexico (8.7%)
(13.7%)

Major producing countries (with Area share in %)
SourceAut hor 6 s c o mAOSTAT tatabase f r o m

35



Oil extraction rates for majailseedprodudng countries

The oil extraction rates for majoilseedproduéng countries are worked out for year
2018, using the FAO da tdudtiensFew df the majorgiodng e e d 6
countrieswere also excluded due to data unavailabilior major oilseed crops such as
soybean rapeseed and groundnut (with shell), India performed very well as the rates are
comparatively better than some of the eleped countries. But ¢houtcomes are to be further
validated in some of the cases suchiathe extraction rates for groundnut are for groundnut
with shell andthe results appear surprising as the least extraction rate is witnessed for USA.
There is hifp variation in the extraction rates across the countries for most of the oilseed crops.
The extraction rates for few oilseed crops are repant&jure 2.12.

Figure 2.12: Qil extraction rates for major prodag countries for few of the oilseed crops (in %)
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Table 2.2: Top produtng countrief major oilseeds and the yield comparison with India

Production share (in %) and Yield (Tonnes/Ha.) in vield Yield
Qil crop . . . India w.r.ttop w.r.t. highest
Top produing country Highest yield country (T/Ha.) p(r:c())clierl]ctthg yield country
Soybean Brazil (34.2%, 3.18) Argentina (16.6%, 3.33] 1.19 37.43 35.75
Groundnut China (35.9%, 3.89) USA (5.1%, 4.43) 1.42 36.53 32.13
Rapeseed Canada (26.4%, 2.24) France (5%, 3.18) 1.51 67.42 47.49
Sunflower seed Russian Fed. (27.4%, 1.83  China(4.3%, 2.85) 0.83 45.17 28.99
Safflower seed  Kazakhstan (33.8%, 0.76) Mexico (8.7%, 1.86) 0.54 70.62 28.92
Sesame seed Sudan (18.5%, 0.29) Nigeria (7.3%, 0.82) 0.49 170.3 59.31
Castor oil India (85%, 1.59) China (2.6%, 1.71) 1.59 n.a. 92.91
Linseed Kazakhstan (32.8%, 0.81) Canada (15.8%, 1.43) 0.57 70.90 40.04

SourceeAut hor 6 s c¢ o MAOSTAT tatabase f r om
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Chapter3: Oi | s eed 0 s inpndia ahd Yaeldi o n

Overview of oilseed production in India

India isamong the top produgy countriesof few of the edible oils and oilseeds. India
produces about 10.7% bfh e  wallseédsle&ckiding oil palmfrom about 6% of the global
acreage under these oilseed crops as of 2019.india wor | d 6 s ing cauntgy efs t pr o
castor seed, produces nearly 85% of worlds castor seed from 65% of the area share, the second
largestin groundnutproduction third largestin rapeseed and sesame seeaduction fifth
largest produing countryof soybearandrankedsixthin sunflower seed and linseg@adoduction
in theworld (Table 3.1)

Table 3.1; |l ndi ads share and rank in the world oil see
Shareg(%) - 2019 Yield - Growth Ratesn India I ndi
Oil crop Area Prod. 196 197F 198L 199 200k 201k  Rgnk Countries ahead
" 1970 1980 1990 2000 2010 2019
Soybean 9.2 40 037 216 264 166 335 -039 5 brazl Ugﬁ’n grgem'”a'
Groundnut 16.0 13.8 0.34 0.93 1.20 0.56 2.76 2.96 2 China

Rapeseed 18.0 13.1 1.66 -1.34 5.24 0.07 2.30 2.59 3 Canada, China
Russia, Ukraine,

Sunflower seed 1.0 0.4 -3.18 -1.29 -0.07 2.96 0.76 21 Argentina, Romania,

China & 15 other
Kazakhstan, USA,
Russia, Mexico, China
Sudan, Myanmar

N.A.

Safflower seed 7.0 4.2 3.22 453 -0.39 432 421 = -3.50

Sesame seed 11.1 10.5 1.39 -0.36 3.49 1.06 -0.42 1.65
CastoroilSeed 648 850 | 490 433 241 152 [6W28 0.79
Kazakhstan, Russia,

Linseed 5.4 3.2 0.02 -2.20 1.85 1.87 1.20 3.12 ]
Canada, China, USA
Note: Rank is based on production share2Bil9.Source:Aut hor 6 s ¢ o IRAQSTAT tlatabase f r o m

O P W O

Table 3.2: Availability, consumption and trade of major vegetable oils in India (in Million Tonnes)

. Exports Domestic Ending Import to Domestic
VEED Frgeliein CEze e (Proteinmeal) Consumption Stocks Consumption (%)
201718 35.4 27.8 145 2.8 21.7 2.6 66.7
201819 35.1 29.2 15.3 3.1 22.1 3.1 68.9
201920 36.0 29.6 13.7 1.9 22.0 2.2 62.4
202021 38.3 31.6 13.8 3.1 22.2 15 62.1
202122 40.5 32.5 14.9 3.2 22.6 2.0 65.9
India % of World
201718 6.1 5.7 18.9 3.1 11.3 10.2
201819 5.8 6.0 18.5 3.3 11.2 11.8
201920 6.2 5.8 16.6 2.0 10.9 8.2
202021 6.3 6.2 16.9 3.2 10.8 6.2
202122 6.4 6.2 17.2 3.2 10.7 8.3

Note: Major vegetable oils includes Coconut, Cottonseed, Olive, Palm, Palm Kernel, Peanut, Rapeseed, Soybean, and eaghfidwer s
Protein Meals-Copra, Cottonseed, Fish, Palm Kernel, Peanut, Rapeseed, Soybean, and Sunflow2024€4.data is till [2c.
Source: Foreign Agricultural Service/lUSDA, Global Market Analysis report, Jar2@22
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Production and consumption of edible oils in India

India producd about 116.3 lakh tonnes of edible oil from the primary and the secondary
sources iIr2019(Figure3.1).This is based on the fourth advance estimates released by Ministry
of Agriculture andFa r meWeblaée on August 2020The edible oil production in India
witnessed an annual growth of about 2.2% since -B@8ll 201320. The primary sourcesf
edible oilsinclude- groundnutyapeseed &nustard,soybeansunflower,sesamumnpiger seed,
safflower, castorandlinseed. Thesecondary sources includeoconut, oilpalm, cottonseed,
rice bransolventextractedoils andtree &forestorigin.

The edible oil production from the secondary sources witnessed a higher gabwth,
3.3% per annugas compared to the growth from primary sources, withessed just about 1.8%
annually. The share of primary sources and total edible oil production is about 68% in 2019
20, which declined from 75% it99596.
Figure 3.1: Edible oil production in India from primary and secondary souficakh Tonnes)
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Source- Directorate of Vanaspati, Vegetable Oils and Fats
On the consumption side, the demand for edible oil in ZIL@ about 241 lakh tonnes

which is much higher than the #btproductionFigure 3.2). The unmet demand is fulfilled
through import of edible oilsThe domestic consumption of major vegetable oils in India is
close to 10.7% of world consumption as of December ZR2([Table 3.2). To fulfithe unmet
demand, the amtry impors nearly 65% of vegetable oils of the total domestic consumption.
The import is about 17% of total world import of vegetable oils. The country also exports some
of the oilseed meal, which is about 3% of world for specific crops and products.

The import of éible oils has increased sharply compplai@ production growth. The
import of edible o witnessed an annual growth of about 10.6% during the period of4®95
to 201920 as compared to annual growth rate of about 2.2% in produdifmnexport and

indudrial use of edible oil is stagnaatabout 10 lakhonnesduring this period
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Figure 3.2: Production and consumption edible Oil in India(Lakh Tonnes)
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Source- Directorate of Vanaspati, Vegetable Oils and Fats

The per capita availability of the edible oils arahaspati is worked out. The per capita
availability of the edible o increased from 3.2 kg per year in 1960 to about 19.2 kg per
year in 201920 (Figure 3.3).0n the otherhand the per capita avalidity of vanaspati
stagnated at 0.6 kg per year in 2® which was a0.8 kg per year in 19661. This reflects,
a huge demand for the edible oil over a period of time. The gap between the availability of
edible oik and vanaspati has widened over time
Figure 3.3: Percapitaavailability of edible oil & vanaspat(kg/ yeai)
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Source: Economic Survey 262Q

During the period of past 17 years from 2003 to 2019, in 0038, 2005 and 2013 (
out of 17 years) India was able to achieve the production targets of edible oils and
oilseedqFigure 3.4)Only five times the country asable to achieve above 90% of production
targets. The number gears theproduction was above the target wastimes for wheat, 11
times forpaddy, 9 times for sugarcane, 7 times for cotton and 6 times for coarse cereals and
pulsesSince2002 was a drought year, none of the cropdd achievethe production targets

in the yearAchievement of targets of oilseed production is given below
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Figure 3.4: Achievement of oilseed production compared to taret®o)
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Source- Directorate of Vanaspati, Vegetable Oils and Fats

Major oilseed crops grown in India

Of the total oilseed produced in India, 8®ybearholds the largest share of about 34%
in 201920 (Figure 3.5).This is followed by groundnut (30%), rapeserdstard (27.5%) and
castor seed (5.5%). The share of sesame seeds is about 2%. The otheitsagds grown in
India are sunflower (0.6%), linseed (0.4%), safflower (0.1%)er seeds (0.1%) holding less
than 1% share in total of these-28el ected maj
Of the major oilseeds produced in India, Rajasthan holdsighest production share
of about 20.4%. Gujarat (20%), Madhya Pradesh (19.4%) and Maharashtra (15.6%) are other
major oilseed produg states in Indialn year 201920, hese four states togetheadra share
of 75% of the total oilseed production in ladiThe major oilseexconsidered arsoybean
groundnut, rapeseed and mustard, sesame, sunflower, sunflower, Inmgeeseed and castor
seed.Castor seed and thimseed are basically considered ramtible oilseeds, butave been

consideredh our analysis to obtain tlwerallpictureof the nineoilseedgrown in the country.

Figure 3.5: Area and production share under major oilseep<in India i %)

Area (%) Production (%)
Rapeseed & Rapeseed &
Mustard 25.3 Groundnut Mustard 27.5
30.0
e —
Castor seed3.9 ‘
‘ Castor seedb.5
\ Soyabean
\ 249 Sesamge6.0 So%/gbBean Sesame2.0

Sunflower 0.8 Sunflower 0.6

Linseed 0.7

Linseed 0.4
Niger seed0.5 Safflower, 0.2

Niger seed0:1 Safflower, 0.1
Source- Directorate of Economics and Statistiddinistry of Agriculture and Farmers Welfadatabase. This applies for all
the tables and figures include computation on area, production and yield data at the state and district level.
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Area under oilseed crops

In 202021, the area under major nioéseed crops growmvas about 16.3% of
combinel area under food grains, oilseeds, sugarcane, cotton and jute & Neistas the
second highest after food grains (73.2%). There is limited scoper®aseacreage under
oilseed crops.

The state specific shares under each of the major oilsepd grown in India are
worked out for year 20120. Madhya Pradesh (43.5%) and Maharashtra (43%) are two major
produdng statesof soybeanand contributesmore than8 6 % o f t h esoybeamunt r y (
produdion (Figure 3.6).Rajasthan (4.7%), Karnataka (3.4%)d Telangana (2.8%) atiee
other minor states contriboyy aboutl 1% of production. Gujarat is the largest pradgcstate
of groundnut in India, about 47% of country?o
Nadu (10.4%), Andhra Pradesh (8.5%} &arnataka (5.1%) arhe other major groundnut
produdng statestogether produaog about 87% of groundnut in India. Rajasthan contributes
about 46% of countrydés rapeseed and mustard
(11.4%), Uttar Pradesh (BY) and West Bengal (7.8%) aifee other major rapeseed and
mustard produang states, together contribog more than88% of rapeseed and mustard
production in the country.

The major oilseedtates are depictédl Figure 3.7There is limited acreage under major
oilseed crops in eastern IndRapeseed & mustard is preferred among the major oilseeds
this region

Some of the other major prodng state®f the minor oilseed cr@pn India- Karnataka
contributel about48.6%o0f thetotal sunflower production ithe countryin 201920. Karnataka
(57.9%) and Maharashtra (34.2%) are the two largest pirgglstatesof safflower in India.
Guijarat is the single largest prodhg stateof castor seed in India, contrilg about 777%
of countryés castor seed production. Madhya
Pradesh (15.4%) are the major pradgcstatesof linseed in the country contribing about
72% share. Odisha (47.6%) and Chhattisgarh (23.5%) together contoilalteut 71% of the
c 0 u n higeryséed production. West Bengal (20.5%) is the largest gragsiateof sesame
seeds, followed by Madhya Pradesh (19.2%), Gujarat (16.4%), Rajasthan (14%) and Uttar

Pradesh (10%)yvhichtogether contribute about 80% of ap® production in the country.
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Figure 3.6: Production share under major prouhgestate for major oilseed cropis ¢6) 1 201920
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Groundnut - Area Share (%) - 2019-20 Rapeseed & Mustard - Area Share (%) - 2019-20
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The conversion factor of oil to the oilseeds for some of the primary and secondary
sources of oil seeds are reported in Table 3.3.The extraction rate is about 40% for
groundnut and sesame, highest among the major primary oilseed crops. For rapeseed & mustard
and linseed the conversion ratio is about 33%. For the largest produced oilseesogtogen
this ratio is about 18%. Amonthe other secondary and tree based edible oil sources, the
conversion rate is highest for coconut (about 62%) followed by seea (about 45 to 50%).

For cotton seed, the conversion rate is abott8%.

Table 3.3: Oil to oilseed conversion factor for some primary and secondary oilseeds (in %)

Oilseed crop Conversion Facta%o)
SoybearSeed 18.0
Groundnut 40.0
Rapeseed & Mustard 33.0
Sesamum 40.0
Linseed 33.0
Niger seed 28.0
Castor seed 37.0
Sunflower 315
Safflower 255
Coconut 62.0
Cotton Seed 14-18
Kardi Seed 40.0
Mahua Seed 36.0
Neem Seed 45-50
Source: Department of Agriculture, Cooperation & Farmers Welfare, &f0A. Note: The extraction rates ar
crushgddufmdmut and neem, 060ill86t 6 ofesdnpt odvect aod BKaffROWer, 06O0il
to Seed crushedd for all other oil seeds.

Distribution of certified/quality seeds

In India, about 384 lakh quintal certified seadse distributed in 20220 (Figure 3.8).
A significant progress has been made in distributing certified quality seeds over time. During
199192 only 57.5 lakh quintal seeds where distributed. The cereals hold the largest share in
the distribution (aboud0% of the total seeds distribution). The sharpulses and oilseedis
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201920 is about 8.9% and 13.8%, respectiveWithin the oilseeds, the highest sharefis
soybean(about 58%), followed by groundnut (about 36%) aapeseed & mustar(B.5%).

The distribution of certified and quality seeds for three of the major oilseed crops reported
in Figure 3.90f the total availability of the certified and quality oilseeds, about 43% is fulfilled
by the government and rest 57% by the private sources. edkatperiod since 201314,

the availability of the certified and quality oilseeds is observed sufficient as cahpate

total requirement till 201-20, except for the year 2014 and 2015L6.

Figure 3.8: Distribution ofcertified/ quality seeds for major crop grouglsakh quintals)
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Figure 3.9: Distribution ofcertified/ quality seeds for major oilseedkakh quintals)
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An annualgrowthrateof about 14% per annum in distributing the certified seeas
achieved duringhe decad®001-02 to 201011 but the current decade witnessed stagnation
(at just about 2.5% per annurithegrowth rate in distribution of certified oilseeds was highest
among all the crop groups duritige decad®00102 to 201011 at 17.5% per annum. But
during he current decade the growth-2%% per annum, stands lowest along with the fibers.

The growth ratgof the last three decadage reported ifrigure 3.10.
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Figure 3.10: Decadal growth in distribution @krtified/quality seeds(in %)
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Yield of major oilseeds grown in India

India is lagging behind imerms ofproductivity of oilseedcrops comparto other
major oilseedproduagng countries.Measures to enhance the productiate needed because
of limited options to increase areader these crop$he yield of the major oilseeds is analysed
at the national asell as state level. The thrgear moving average yield of these oilseed crops
at three different point of timie 198586, 200405 and 20120 for a reported ifrigure 3.11.
This suggests, the yield of most of the oilseed crops is improved over tireejadigpduring
the recent period (20120) compared to previous periods of tifiée trend in yield of three
of the major oilseed crops is reportedFigure 3.12indicating stagnation in soybean yield
over past two decadeasainly contributed by stagnagnyield in major producing states of
soybeanOn the other handhe groundnut yield increased with a higher acceleratioimg
this phaseThe yield of some of the minor oilseed crops is still very low aschbawitnessed
the expected growtfThestatelevelyield of major oilseed cropsas beemnalysedelow.

Figure 3.11: Yield of major oilseeds in India (3 YMA)n Tonnes/Hectape
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Figure 3.12 Trend in yield of majothreeoilseed crops grown imdia
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The yield ofsoybeans highest in Telanganahich wasl.7 tonnes per hectare in 2019
20 (Figure 3.B). The state holdslightly more thanl% of the areaundersoybeanin the
country Telanganas followed by Maharashtra, Karnataka and Madhya Pradesh in which the
crop yield is jusmore tharl tonne per hectare. Tls®ybearyield in major produing states
like Maharashtra and Rajasthan withessddcline in 20120 as compackto 200405. In all
these stateand thelargest produing state- Madhya Pradestihe yield has not shown much
growth and stagnated the range 00.8 to 1.2 tonneper hectare.

Figure 3.13: Yield of soybearin major produing states (in Tonnes/Hectare)
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Groundnut

The yield of groundnut is highest in Tamil Nadu at 2.9 tonnes per héEiguee 3.1).
The largest produieg state Gujarat stands secanderms of yieldat 2.2 tonnes per hectare,

followed by Rajasthan at 2.1 tonne per hectare. In the other two major p@dtetes-

Andhra Pradesh and Karnatakalding about 24%fc ount rydéds area shar e,
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lower, around 1 tonne per hectare, nearly 2.5 times to 3 times thamrfamil Nadu The
yield in these two states witnessed stagnation around 1 tonne per hectare sifg@. 1985

Figure 3.14: Yield of groundnut in major prodimg states (in Tonnes/Hectare)
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Rapeseed & mustard

The yield ofrapeseed and mustard is highest in Haryana about 2 tonnes per.hectare
This is followed by RajasthamMadhya Pradesh and Uttar Pradesh at about 1.5 tonnes per
hectargFigure 3.5). In all the major produng states the yieltiasnearly doubled in 2019 as
compared to 1985 level. West Bengal holding about 986 area share witnessed a

comparatively slower growth in yield than other major states.

Figure 3.15: Yield of rapeseed & mustard in majmodudng states (in Tonnes/Hectare)
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Sesame seed

Sesame seeis| ocal | vy kKomleevwrductidtyofseésanies highest in West
Bengal at 0.8 tonne pérectare Figure 3.5). This is followed by Gujarat at 0.6 tonne per
hectare and Madhya Pradesh at 0.5 tonnes per hedtageyield of sesame in Uttar Pradesh

and Rajasthan is much lowearound0.3 tonnes per hectareolding about 39%f the area
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share in201920. None of tke major produing state is still able to reach thiereshold ofl
tonne per hectare yield.

Figure 3.16: Yield of sesame seed in majaodudng states (in Tonnes/Hectare)
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Sunflower seed

Sunflower is majorly grown ifkarnataka which has more thab6% area share. But
the productivity of sunflower in Karnataka is very loabout0.7 tonne per hectane 201920,
which is slightly more than the yield MaharashtrgFigure 3.7). Maharashtra reported the
lowest yield of 0.4 tonne per hectaard hasstagnagd at this levelsince 19856. Haryana
holding just 4% of counyr Gaseas share, reported the highest yield at 1.9 tonnes per hectare in
201920. This is followed by Odisha, @5 tonnes per hectare) and Andhra Pradesh (one tonne
per hectare).

Figure 3.17: Yield of sunflower seed in maj@roducng states (in Tonnes/Hectare)
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Safflower seed

Karnataka(50%) and Maharashtréd2%) are the majoraflower produdng states in
India, together holdg nearly 92% area share. The productivity of safflower is also highest in
Karnataka at 0.8 tonnes per hectar2d01920 (Figure 3.B). This is followed by Telangana at

0.76 tonnes per hectare and Maharashttte57 tonnes per hectare.
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Figure 3.18: Yield of safflower seed in maj@rodudng states (in Tonnes/Hectare)
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Castor seed

Guijarat is the largest castor seed pradgistate holdingvith more than70% of the
share in the totahreaunder thecrop in the country.Gujarat isfollowed by Rajasthamvith
19.5% areahare The yield of castor seed is also highest in Gujarat at 2 tonnes per hectare and
in Rajasthant is 1.4 tonnes per hectaf&igure 3.D). The yield of castor seed in other
produdng states such as Andhra Pradesh (0.6 tonnes per hectare) and Mahar&stunanég
per hectare) is very low compdr® thetwo largest produng states.

Figure 3.19: Yield of castor seed in majprodudng states (in Tonnes/Hectare)
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Linseed

Yield of linseed is also ranging between @Bnes per hectare to 0.7 tonnes per hectare
and in 4 out of 5 major proding states except Chhattisgaffiigure 320). The linseed yield
in Chhattisgarh in just 0.26 tonnes per hecté#.threemajor produmng state- Madhya
Pradesh (area shar@9%), Jharkhand (22%) and Uttar Pradesh (158yetherhave atwo-

thirdsshare@ f ¢ o totalareayuiddsr thcrop The yield of linseethasimproved over time.
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Figure 3.20: Yield of linseed in majoprodudng states (in Tonnes/Hectare)
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Niger seed

Niger seed is mainlgrownin Odisha and Chhattisgarh libeyield is very bw, around
0.4 tonnes per hectare indGha andless than0.2 tonnes per hectare in Chhattisgarh and
MaharashtrgFigure 3.2). Assam holding just 4% area share reported the highestofi@l86
tonnes per hectare.
Figure 3.21: Yield of Niger seed in majgrroducng states (in Tonnes/Hectare)
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Growth rates of yield for major oilseeds by states

In the past ithas beerobserved that the rapeseed & mustard yield improved during
198485 to 199697 due to higkyielding seeds and improvements in irrigation faciliti€he
growth has become almost stagnantthie last one decade in some of the major oilseed
producing statedue to intermittent drought conditions and changes in cropping pdtiehis
section, theyield growth rates are calculated and analyzed for the major and minor oilseed
crops in India. The growth ratese analyzed for three phasephase | (from 1966 1985),
phase Il (from 1986 to 2004) and phase Il (from 2005 to 2019). The phase | represents the
historical period of limited exposure to technological advancement but limited use of inputs

such as fertilizer; phase Il includes the period of launcbim@ilseed Mission Programs and
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the yield performance thereafter; and the final phase (phase lll) represents the recent oilseed
yield performance during the recent times.

In India, the oilseed crops on combined basis, withessed positive groalth
the thregphasegFigure 3.2). The initial phase witnessed the highest overall growth of +4.1%
on annual basis, which declinext1.2% during the phase Il aimtrease agaito about +2.3%
in the third phase. For most of the oilseed crops the grdwihgthethree phases witness
positivegrowthexceptin afew case$ soybearand safflower during phase | & IlI, sunflower
during phase | andiger seed during phase Il. At the crop specific level, groundnut, sunflower
andlinseed witnessed a pos#iynomentum over the phases in yield growth, while safflower
and castor seed reflected a positive but declining rate over the periods due to high initial phase
growth. Rapeseed & mustard and sesame witnessed stagnating growtlylaearandniger

seed rettcted no clear direction of growth over the study phases.

Figure 3.22 Phasewise gowth rates of yield for major oilseed crapfdia
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Major oilseed crops

Gujaratis a major oilseed producing state performed better than other major oilseed
producing states over thtbree phases. The state continues gaining growth momentum in

overall oilseed yield from 1.85% per annum during phase | to 2.8% during phase Il and 3.6%
in phase lIl.

For Soybeanthe highest growth in the crop yielasduring phase I, especially in the
states of Gujarat and Rajasthaith a growthrateof nearly 10.7% per annum and 8.3% per
annum,respectively(Table 3.4) During phase Il, all the major pdudng states ofsoybean
witnessed positive growth witine highest growtiratein Maharashtra at (+5.7% per annum),
followed by Karnataka (+3.3%) and Gujar@t2.2%). But during phase lll, the growth
momentum g cartied forwardonly by Gujarat (+4.2%) and Karnataka (+3.3%). Three of the
largest produiag statess Madhya Pradesh@.8%), Maharashtral%) and Rajasthan3%)
recorded the negative growth duritig recent phase.
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Contrary to this, two of the largegrrodudng statesof groundnut- Gujarat and
Rajasthan are continuing the growth momentum since the phasesk Sthtes performed
betterduring the phase Il and phasedd comparéto the phase I, ith a growth rate of nearly
4% and 4.1% per annuraspectively in these phasesGujarat and 3% and 3.1% per annum
in Rajasthan during phase Il and phase lll, respectively. The growth acceleration was highest
in phase Il compared to phase | but the acagten stagnated during the phase lIll. Also, for
the other major producing state8ndhra Pradesh, Karnataka and Tamil Nadu, growth during

phase Il is better than the previous two phases.

Similar to soybean in most of the major proding states of rapegd and mustard,
phase | witnessed the highest growth in crop yietiémange of 3% to 4.2% péexcept Uttar
Pradesh These statesioweverstagnatec@ndwere able to holdn togrowthrateof 0.7% to
1.7% per annum during phase Il but the growth momentum picked once again in the recent

phase with 2 to 3% per annum in these states excepting Uttar Pradesh.

Odisha witnessed the highest annual groratein sunflower yield among the major
prodicing states during phase Il and phase llI, followed by Andhra Pradesh, Karnataka and
Haryana.However Maharashtra witnessed a negative growth of nedrl§% per annum
during the recent phase Ill. This reflethsitthe sunflower yield in Maharashtrasbeen flat
during the last three decaden spite of the oilseed mission programs launched by the
government.

The safflower yield performance in the major pradgstates is worsening ovente.
During phase I, Karnataka (8.1% per annum), Maharashtra Y@&i@Andhra Pradesh (3.2%)
reported the best yield growth rates but these stedesdedonly 1% growthrateduring phase
Il and showed anegative growthate of1.6% during the phase lIl.

Being a minor oilseed crop, the sesame yield was not in the ¢ocigy the phase |
but performed much better during phase Il witnessing the yield growth of +3.2% up to +9%
per annum in most of the states. These states were also able to hold the growth momentum
further in range +1.6% to +4.6% per annum during the phiasgxcept West BengaAs for
other minor oilseed, in the recent periddajasthan and Andhra Pradgsrformed bettefor
castor seed; Madhya Pradesh and Uttar Pradesh for linseed; and Madhya Pradigeh for
seed. On the contrary, states like Maharashtra and Gujarat for Castor seed; Odisha for linseed;
and Maharashtra famiger seed lost the growth momentum over phasesyere not able to
pick up the growth momentumait. Figure 3.3 also represents the yield growth ragémajor

oilseed in some major as well as minor producing states.
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Table 3.4: Phasewise growth rates of yield fanajor oilseed crops in major prodng stateqin %)

Crop Top5states Phasd Phasdl Phasdll | Crop Top5states Phased Phasdl Phasdll
Madhya P -3.8 1.3 -0.8 Uttar Pradesh -3.9 9.0 2.4
5 Maharashtra 5.7 -1.0 g Madhya P 0.4 3.2 1.6
L Rajasthan 8.3 1.2 -3.0 @ Rajasthan 1.1 4.8 2.1
2  Karnataka 3.3 3.3 £ West Bengall 0.6 0.6 0.4
@ Gujarat 10.7 2.2 4.2 Gujarat 0.8 8.6 4.6
India -2.9 1.9 -0.9 India 1.7 2.2 1.9
Gujarat 0.8 4.0 4.1 - Gujarat 6.7 2.4 0.3
§ Rajasthan 2.1 3.0 3.1 $ Rajasthan -2.2 5.8 1.2
2 AndhraP 0.7 -1.4 11 g Andhra P -0.9 3.1 17
5 Karnataka 1.8 -0.8 2.6 17 Telangana 10.6
o Tamil Nadu 0.7 2.0 3.2 8 Maharashtra 4.2 -2.8 -1.8
India 1.1 0.7 3.8 India 4.7 3.7 2.9
- Rajasthan 4.1 15 2.3 Madhya P -0.04 1.8 4.9
ST Uttar Pradesh 0.8 1.6 1.2 - Jharkhand -20.5 3.6
@ % Madhya P 4.2 1.0 2.7 § Uttar Pradesh 2.0 2.2 4.5
s 2 Haryana 3.0 1.7 3.0 £ Chhattisgarh 2.1 0.7
§ West Bengal 4.0 0.7 2.6 Odisha 0.2 -11 11
India 1.8 14 1.9 India 1.1 1.7 3.7
Karnataka -11.4 0.5 2.5 Odisha 0.3 -3.7 0.7
@ Maharashtra 5.3 0.7 -4.6 § Chhattisgarh -2.0 0.7
E) Odisha 0.7 3.2 2.9 ®  Maharashtra 1.6 2.9 -4.1
S Haryana 0.7 1.3 g MadhyaP 0.8 1.4 4.1
»  AndhraP 3.8 2.0 1.7 Z  Assam -0.2 15
India -2.7 1.4 2.1 India 1.7 -0.6 1.4
Karnataka 8.1 1.3 -0.2 Madhya P 3.18 2.20 -0.06

o Maharashtra 6.7 -0.6 -1.5 h Rajasthan 4.98 2.32 1.91
g  Telangana 2.9 ® 8 Maharashtra 1.89 3.83 0.09
£ AndhraP 3.2 0.4 6.3 § P Guijarat 1.85 2.81 3.55
n Jharkhand 4.1 o Uttar Pradesh 1.00 2.14 0.45
India 6.8 -0.1 -0.2 India 4.1 1.2 2.3

Note: Phasd (19661985), Phasél (1986-2004)and Phasdll (20052019. Growth rate forsoybearand sunflower crop in phadeare
from 19761985. For Jharkhand and Chhattisgarh, latest data is available after year 2000 for-Phase

data of yield from MoA&FW database.
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Figure 3.23: Growth rate of yield of major oilseeds in major pradgcstateqin %)
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Volatility in oilseed cropyield

The volatility in yield is analysederefor major oilseed The crop, state and time
specificvolatility analyses is discussed to measure the extent of variation in yield of oilseed
crops.The standard deviation of the growth rates is considered to measure the vdiatility.
general, for most of the oilseed crofizevolatility in crop yieldis ranging from 10% to 226
range except few case$ high volatility in groundnuduring phaselland phase lland in
safflower during phask (Figure 3.2). The higherolatility reflectshigher variation in crop

yield ove the phases, reflective of unstable yield due to various undeflyihgrs

Figure 3.24: Volatility in yield of oilseed cropsr{ %)
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Major oilseed crops

Phasewise volatility in oilseedyield in major produing states based on the spatial
temporal analysis is reported the Table 3.5.The states like Maharashtra and Gujarat
reflected highewolatility of above 20% during all the three phasesmost of the oilseed
crops, except few cases for Gujarat in reqeghaseThe crop and state specific incidences of
higher yield volatility were observed during phase | and phase Il. The volatility in yield of most
of the crops reduced to a lower level for most of the major producing states. At the crop specific
level, the higheyield volatility is observed for most of the states producing soybean, whereas,

mostof the states producing rapeseed & mustard reported comparativelyylelderolatility.

At the cropand statespecific level, forSoybeancoefficient volatility is high for
MaharashtraRajastharand Karnataka during recent two phases. For groundnutptaglity
in yield in most of the southern states growing groundnut such as Karnataka, Tamil Nadu and
Telanganaare less as compare to the major produce in the stdt€ujarat and Rajasthan
except for the outlier Andhra Pradesh during the most recent phase. In fact, in Andhra Pradesh
the volatility has increased over the peribdt in Rajasthan it reduced to the half over time
Being the largesproducing statef the groundnut,Gujaratreported surprisinglyery high
volatility in yield. The rapeseed and mustard crop reflected a perfect example ofolaitity

stabilization in all the majoproducing stateto nearly under 17%n Rajastharit reduced to
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just 13%from a higher level of abovB0% observedduring the initial phase. Buhe yield
volatility is still high for Haryana the largest yield deliveringtates.The stable price
mechanism, availability of inputs on timeetter irrigaton, mechanization and technological

advancement might have contributed to stable crop yield over time.

For the other minor oilseed crops sunflowieiseed and nigersedldevolatility in yield
during the phase | wam thehigherendin many of the majomprodudng states but stabilized
to a lower range in most of the cases in phas®&Mhile for safflower, sesame and castor seed,
the middle phase recorded thglier yield volatility. In specific, the states reported the lower
volatility during the phasdllare - Karnataka, Odisha and Haryana for sunflower; Karnataka
for safflower; Madhya Pradesh and West Bengal for sesame; Gujdaitarashtraand
Rajasthan for castor seed; OdisMadhya Pradesh and Jharkhdad Linseed;and Odisha,
Assam and Chhattisga for nigerseed.Figure 3.5 represents yieldsolatility for major

produced oilseed crops and gmlecteilseeds

Table 3.5: Phasewisevolatility in oilseed cropyield in majoroilseedprodudng stateqin %)

Crop Top 5states Phasd  Phasdl Phaselll  Crop Top5states Phasd  Phasdl Phasdll

Madhya P. 24.1 24.8 25.2 Uttar Pradesh  64.5 33.6 33.0
% Maharashtra 29.5 39.8 2 MadhyaP. 38.1 346 [NIZEN
= Rajasthan 22.6 41.9 33.9 g Rajasthan 82.8 93.2 48.2
2  Kamnataka [ 484 313 & WestBengal [NELON 16.8 20.1
O Gujarat 152 Gujarat 470 | 1237 @ 424
India 22.2 22.8 21.2 India 17.2 21.0
_  Gujarat 717 | 1137 675 - Gujarat 26.5 22.9
2 Rajasthan 46.8 34.0 23.0 ®  Rajasthan 47.7 25.9
T AndhraP. 24.7 33.8 54.7 g Andhra P. 39.0 16.4 46.3
5 Karnataka 30.4 23.4 27.0 @w  Telangana 42.5
O®  Tamil Nadu 18.7 456 SO S Maharashtra 188 21.0 24.4
India 21.1 27.0 30.6 India 18.1 200 [7s
&  Rajasthan | 509 | 19.4 13.3 Madhya P. 313 18.4 17.6
g o Uttar Pradesh  22.9 20.3 11.8 3 Jharkhand 26.3 16.5
2 & MadhyaP. 33.0 239 |80 ¢  Uttar Pradesh 1189971 18.6 24.2
s g Haryana 29.9 31.4 17.0 5 Chhattisgarh 24.0 22.3
& = WestBengal 15.0 15.1 12.4 Odisha 14.0 1.4 27
India 18.9 166 | 85 | India 20.2 11.4 10.5
Karnataka 27.8 23.1 23.5 Odisha 17.3 18.7 9.1
© Maharashra [STEN 346 50.9 8 Chhattisgarh 132 |63
3 odisha 43.4 237 B2 © Maharashrra 431000 286 24.9
§ Haryana 19.8 18.3 “9-’, Madhya P. 31.0 26.2 21.6
2 Andhra P. 54.4 25.1 25.6 z Assam
India 15.5 15.3 14.3 India 18.4 14.4 8.9
Karnataka 27.0 28.7 24.4 s Madhya P. 19.9 21.1 21.1
$ Maharashtra 248 | 575 37.4 ©  Rajasthan 38.3 21.4 GRS
% Telangana 32.2 & Maharashtra 27.4 21.6 34.5
£  AndhraP. 34.7 34.1 26.8 § Gujarat 639 747 = 388
»  Jharkhand ©  Uttar Pradesh  20.3 15.5 13.6
India _£- O India 143 159 | 116 |

Note: Phasd (19661985), Phasél (1986-2004)and PhasdlIl (20052019. Growth rate forsoybearand sunflower crop in phadeare
from 19761985. For Jharkhand and Chhattisgarh, latest data is available after year 2000 for-Rhase



Figure 3.25: Volatility in yield of few of theoilseeds in major prodiryg states
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Decomposition of oilseed productiomational and state level

To measure the relative contribution of aegalyield to the total production change
the decomposition analyses is performed at the national and state level for major oilseed crops.
Due to easy interpretation of results, the additive approach of decomposition is widely
preferred. The simple additive decomposition approach is preferregingtithree factor$
area, yield and interaction effect to measure the effect of such components in total output of
major oilseed crops. The thréieme period have been considered for the analysiS66 to
1985, 1986 to 2004 and 2005 to 2019. The cowenagjudes althe major oilseed produisg

states by oilseed crops along with national level analysis.

The results at the national level suggest tratthe overall basis, the change in
production of oilseed crops during phase | and phase Il is maintyilmated due to increase
in yield of different oilseedrops (Table 3.6)n the phase II, the role of both, change in area
and vyield, equally contributed the production increase, which is also supplemented and

reflected through the combined interactiofeef.

For the oilseed cropoybeanthe change in production is mainly driven due to the area
effectin all the three phases. The proportionate contribution of the change in area to the change
in production is observed large for phase | and phase lll.r&gnb this, for groundnut, the
change in production is driven mairidy the change in yield. The share of interactimreasd
over the phases. For rapeseed & mustard, there is no clear trend but the production change is

mainly driven by yield effect Ki phases & Ill) and area effect (in phase II).

Among the minor oilseed crops, for sesame seed production is mainly tyivtae
yield effects in all the three study phases. Similar but not so strong yield effect is withnessed for
the castor seed. Forrdiower, the effect of area change is stram@ll the three phases. The
same is thease withsafflower seed, linseed an@jer seed crops for phase Il and phase Ill. In

all these three crops, the change in production in the phase | was driven byeatea ef

The decomposition analysis is also performed at state level for three of the major
oilseed crops grown in India. F8oybeanthe exercise is restricted to only phase Il and phase
[Il due to limitations of data. Among the major proghgcstates, the change in production
during the phase Il is mainly contributeg increase in acreage, especially in Andhra Pradesh
and the largest proding stateMadhya Pradesli(Table 3.7).In other three major states,
Maharashtra, Karnataka and Rajasthha,interaction effect also played important role along

with the area effectn phase Ill, Andhra Pradesh is replaced by Telangana. Madhya Pradesh
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and Maharashtra continuath the acreage increaseavhile in Rajasthan and Telangageeld

playedthe domnant role in production change. In Karnatakepmbined effect is observed.

For groundnut, in the largest prodiug stateof Gujarat, the increase in crop yield
majorly contributedo the production changa all the three phasewhile in Andhra Pradesh,
the production change isanly due to the area effect in all the three phases. In other major
produdng states, in Tamil Nadu yield effect in phase | and area effect in phase Il &lll; in
Karnatakd yield effect in phase Il and area effect in phasell; & Maharashtra yield effect
in phase Il and area effect in phase |. Rajasthan became the second largesigebdieof

groundnut during phase Ill dominantly due to increase in area.

For rapeseed and mustard, area is the major contributor to prodobmgein
Rajasthain all the three phases. In Uttar Pradesh, the increase igietdpnainly contributed
to the productionduring the recent two phases (phase Il & Ill) and area afidrove the
production increase in phase I. No clear effestistble in other major produng states like
Haryana, Madhya Pradesh and West Bengabbosidly the production change is driven by
yieldincrease in phase Ill, and is driven by area incrgegbase Il in these states except West

Bengal.
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Table 3.6: Decomposition analysis of output for oilseed cropational level

Major crops Phasd (1966-1985) Phasdl (1986-2004) Phasdll (20052019)
Yield Area Interaction Yield Area Interaction Yield Area Interaction

Soybean -3.1 8.3 59.0 32.8 -23.2
Groundnut 117.8 138.8 -32.0 -6.8 -85.4
Rapeseed & mustard 54.8 50.5 24.3 -9.0
Sunflower -29.6 61.0 20.6 54.4
Safflower 39.9 22.0

Sesame -22.4

Castor seed 42.5 . 19.7

Linseed 116.3 -10.7 -5.6 50.1

Niger seed 57.0 23.6 194 30.9

Oilseeds (Total) 58.9 290.8 11.3

Note: Phasd (1966:1985), Phasél (1986-2004) and Phas#l (2005-2019). Forsoybearand sunflower, the Phaseeriod is from 1976 to 1985.

Table 3.7: Decomposition analysis of output for three major oilseed dr@iate level

Major states Phasd (19661985 Maijor states Phasdl (19862004 Maijor states Phasdll (20052019
Yield Area Interaction Yield Area Interaction Yield Area Interaction
Soybean
Madhya Pradesh 10.9 59.8 29.4 Madhya Prades_w
Maharashtra 39.7 58.8 Maharashtra 9.5 83.3 7.2
Rajasthan 50.7 45.2 Rajasthan 152.9 -129.8 76.9
Karnataka 48.8 47.0 Karnataka 28.1 325 39.5
Andhra Pradesh 14.9 | Telangana 3584 1547 -103.7
Groundnut
Gujarat Pgee Y 193 |89 Gujarat Gujarat -36.6 215
Andhra Pradesh 25 65 10 Andhra Pradesh Rajasthan 57.9 24
Karnataka 39 49.3 11.7 Karnataka -86.3 Andhra Pradesh 130.6
Tamil Nadu 7.4 2.1 Tamil Nadu 133.4 Karnataka 112.3
Maharashtra 6102.7 | Maharashtra -206.1 -141.6 Tamil Nadu 503
Rapeseed & mustard
Uttar Pradesh | =203.2 2i4i| 885 Rajasthan 6.9 70.0 23.0 Rajasthan 2751 8809 442
Rgasthan 18.1 27.0 54.9 Uttar Pradesh Uttar Pradesh 179.6 -72.6 -7.0
Haryana 40.5 30.0 29.5 Haryana 17.8 54.7 27.5 Madhya Pradest;  208.4 -73.8 -34.6
Madhya Pradesh 20.1 30.2 49.7 Madhya Pradesh 25.7 47.2 27.2 Haryana 133.9 -21.1 -12.8
Assam 3.3 92.7 4.0 West Bengal 39.4 38.9 21.7 West Bengal 33.1 52.1 14.8

Note: Phasd (1966-1985), Phasél (1986-2004) and Phasé#l (2005-2019). Forsoybearand sunflower, the Phadeeriod is from 1976 to 198%.0r soybeananalysis not performed due to data limitations
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Chapter 4: Yield Gaps and factors impacting yield of oilseeds

Yield gaps of oilseeds across major pradgstates

Within the country, there are huge yield gaps across the prnodsiates of oilseed
crop. In some cases, the yield of the major prodpstates is way below as compared to minor
produingst at es 6 yi el d. The vyingstaks fg anpatantodseed t h e n
crops are analysed in this section. Improvement in the yield of important oilseeds will be
beneficial to farmers and will also strengthen trade through export of oil meals and help to
reduce the import dependency.

On the basis of\erall oil seeds produced in India, Tamil Naduarekd the highest
threeyear average yield at 2.59 tonnes per hectare as ofZl) Bthough the share of Tamil
Nadu inc o u n bilsegddasea is just X6(Table 4.1) Madhya Pradeswhich haghe highest
area share (27.5%)ecorded59.4%lower yield thanthat of Tamil Nadu. Maharashtraith
aboutbel ow 17% of countryos ar eathadfBamieNadul so r e
Similarly, Rajasthamwith an area share @0 % o f @rearecotdedya §ield that #4.5%
less. Improving oilseeds yield in these three major stakadhya Pradesh, Maharashtra and
Rajasthan, covering close to tlurds o f countryoés oilseed area,
production in Indiasubstantialy. At the aggregatdevel, India reported nearly561% less
average oilseeglield as compar to the highesyield state Tamil NaduThe crop specific
yield gaps in the major proding states are reported in detailTiable 4.1
Soybean

Soybeansthe largest produced oilseed crop in India. The South Indian state Telangana
recorded th@ighest threg/ear average yield at 1.67 tonnes per he@te261920. Among the
largest produing stateof soybean Maharashtra (holding about 34% of coynfasea under
soybeap and Madhya Pradesh (51% coun®lesyyiekl ar e a
than Telangana. Overall, the average yielsayfbearat the aHindia level is nearly 37% below

Telangana

Groundnut
Tamil Nadu reported the highest three year moving average yield at 2.92 tonnes per
hectare in 201220. The states with highest area share of groundnut, Gujarat (35%) and

Rajasthan (15%), reported the average groundnut yield for the same y2@&%oato -29%
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below, respectively, as compare to Tamil Nadu. Four of the major states namely Andhra
Pradesh (area share 13.7%), Karnataka (10.4%), Maharashtra (6%) and Uttar Pradesh (1.9%)
holding onethird of area share in the country, are severely lacking inately cropyield in
range 0f62% t0-69% below as compare to Tamil Nadu.
Rapeseed and mustard

Haryana reported the highest yield in Inoi&201920 atnearly 2 tonnes per hectare.
The largest rapeseed and musfaatiucingstateof Rajasthanwithneat y 45 % countr yod
share witnessed 20%esseryield than Haryana. Some of the other magjovducingstates
such asMadhya Pradesh-26.5%), Uttar Pradesh-29.5%), West Bengal-39.4%) and
Jharkhand-62.4%)recordedower yields tharHaryana.
Sesamaseed

The yield of sesame seed in India is very less as coohfzacgher oilseed crops. West
Bengal withmore thanl6% area share under sesame seed reported the highest average yield
of a mere0.8 tonnes per hectare. Thimte with thehighest area share the country- Uttar
Pradesh (22%) reported 71Rawer yield in 201920 than that of West Bengal. Rajasthan,
Madhya Pradesh and Gujartite other major statdsldingnearlyto 47%shareof countr y o
area, recorded 61%, 42% and 28% lower yield than Besgal.
Sunflower seed

Karnataka, the single larggstoducingstate of sunflower and holding nearly 57% of
countryos ar doaveryieddpn®0182€ ds c@anpactBodhe Telangana, tretate
that recorded thkighest yield at 2.1 tonnes per hect&eubling the crop yield in Karnataka
can contribute significantly to reduen in the import burderof the country Maharashtra,
another majoproducingstate withmore tharil2% area share reported 82.&B¥veryield than
Telanganaimplying thatthe statecould attainust about 20%f theyield in Telangana.
Safflower

Karnat aka, hol ding half of t hereporiedhet ryds
highestyield at 0.8 tonnes per hectare. Maharashtra with pd2%o area share reported 29%
loweryield than Karnataka.
Castor seed

Similar to safflower crop, Gujarat with highest area share under the castor seed in the
country (70.4%), alsbasthe highest yield at 2 tonnes per hectare. Rajasthan with nearly 19.5%
area share reported 29.38tver yield than GujaratAverage yield of castor seed in Indsa

13%lower than Gujarat But some of the southern states like Andhra Pradesh and Telangana,
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which together hold 6.5% area sharecordedyield nearly71% and 50%ower respectively
than Gujarat
Linseed

The state with the highest linseed yield is Rajasthan with a yidldarine per hectare
in 201920. Linseed is largely grown in Madhya Pradesh (area share 29%), Jharkhand (22%),
Uttar Pradesh (15%) and Chhattislg (9%) These stateBave reported, respectively, 29%,
45%, 36% and 74%wer yield than Rajasthan
Niger seed
Assam reported the highest yieldrofer seed at 0.56 tonnes per hectare. Two of the major
states- Odisha (area share 39%hd Chhattisgarh (37.5%)together holding nearly three
fourth of area underigerseed in the country, withessed 34% and &@#&eryield than Assam,

respectively.
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Table 4.1: Yield gaps (%) for major oilseeds produced in IridBtatewise (201920)

State Yield State Yield State Yield State Yield State Yield
(Area share %) gap (%) (Area share %) gap (%) (Area share %) gap (%) (Areashare %) gap (%) (Area share %) gap (%)
Oilseed total Soybean Groundnut Rapeseed & mustard Sesame seed
Tamil Nadu (1.5%) 2.59 Telangana (1.4%) 1.67 Tamil Nadu (7.2%) 2.92 Haryana (9.4%) 1.96 West Bengal (16.2%) 0.81
Gujarat (10.6%) -24.0  Maharashtra (33.8%) -33.6 West Bengal (1.5%) -16.5  Gujarat (2.5%) -5.9 Karnataka (1.8%) -9.6
Haryana (2.4%) -24.9  Average yield India -36.8  Telangana (2.3%) -19.0  Rajasthan (44.9%) -20.3  Telangana (1.3%) -23.2
Rajasthan (20%) -44.5  Karnataka (2.6%) -37.6  Gujarat (35%) -26.2  Madhya Pradesh (9.8%) -26.5  Tamil Nadu (3.3%) -26.0
Average yield India -51.3 Madhya Pradesh (50.8%) -38.6  Rajasthan (15.3%) -29.2  Average yield India -27.5  Guijarat (10.2%) -28.2
West Bengal (3.5%) -54.8  Rajasthan (9.2%) -41.6 | Average yield India -38.7  Uttar Pradesh (11.1%) -29.5 Madhya Pradesh (19.4%) -42.2
Maharashtra (16.7%) -58.1 Madhya Pradesh (4.6%) @ -43.1  Bihar (1.1%) -36.6  Average yield India -43.5
Madhya Pradesh (27.5%) -59.4 Andhra Pradesh (13.7%) | -62.1 | West Bengal (8.9%) -39.4  Rajasthan (17.2%) -61.0
Andhra Pradesh (2.8%) -59.9 Maharashtra (6%) -63.3  Jammu & Kashmir (0.7%) -51.6 @ AndhraPradesh (2.4%) -63.4
Uttar Pradesh (4.7%) -60.8 Uttar Pradesh (1.9%) -66.4  Jharkhand (4.3%) -62.4  Uttar Pradesh (21.9%) -70.9
Karnataka (3.7%) -64.8 Karnataka (10.4%) -68.8  Assam (4.2%) -67.6 | Maharashtra (1.6%) -76.1
Sunflower Safflower Castor seed Linseed Niger seed
Telangana (1.8%) 2.11 Karnataka (50.2%) 0.80 Guijarat (70.4%) 2.01 Rajasthan (2.7%) 1.00 Assam (4.2%) 0.56
Haryana (4%) -10.8  Telangana (3.9%) -5.4 Average yield India -12.9  Bihar (4.6%) -14.7  Odisha (total) (38.9%) -33.9
Punjab (1.9%) -10.9  Average yield India -14.7  Rajasthan (19.5%) -29.5  Nagaland (3.3%) -18.2  Madhya Pradesh (4.4%) -41.6
Bihar (3.5%) -32.3  Maharashtra (41.7%) -28.8  Telangana (2.7%) -50.1  Madhya Pradesh (28.9%) -29.3  Average yield India -45.3
Odisha (7.3%) -40.5  Jharkhand (0.6%) -32.4  Haryana (0.4%) -53.8  Uttar Pradesh (15%) -35.6  Chhattisgarh (37.5%) -65.9
West Bengal (3.4%) -43.5  Andhra Pradesh (1.9%) -38.9 | Karnataka (0.4%) -62.7  Assam (2.7%) -38.5  Mabharashtra (6%) -71.2
AndhraPradesh (3.9%) -54.0 Odisha (0.6%) -68.7  Average yield India -40.5
Average yield India -59.8 Andhra Pradesh (3.6%) -70.9  Jharkhand (22%) -44.9
Tamil Nadu (1.9%) -60.8 Madhya Pradesh (0.7%) | -78.1  Odisha (5.7%) -51.0
Karnataka56.5%) -65.3 Tamil Nadu (0.5%) -84.5  Maharashtra (3.1%) -65.6
Maharashtra (12.2%) -82.2 Maharashtra (1%) -86.2  Chhattisgarh (8.7%) -73.5
Note: Three year moving average (3YMA) yield is considered to measure yield gaps, The values for top most state for eachiérgpi el d gap (%) 6 col umn represents the 3YMA

hectare) of the state for a particular oilskerop.
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Considering the yield of all the oilseeds, most of the states in the central and south
western part on India witnessed the huge yield gaps as compared to the highest yigkistate.
is mainly due toMadhya Pradesh (faoybealy, Uttar Pradesh, MaharashtrKarnataka (for
groundnut) For rapeseed & mustard, all the eastern Indian states witnessed highest yield gaps.

Figure 4.1represents an overview of the yield gap levels in major producing states for three
major oilseeds grown in India.

Figure 4.1: Major oil-seed crop$ Yield gaps (%) by states

Oil Seed (Total) - Yield Gap (%) - 2019-20 Oil Seed (Kharif) - Yield Gap (%) - 2019-20
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Groundnut - Yield Gap (%) - 2019-20

Rapeseed & Mustard - Yield Gap (%) - 2019-20

.

Sesame - Yield Gap (%) - 2019-20

Linseed - Yield Gap (%) - 2019-20
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Niger Seed - Yield Gap (%) - 2019-20
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An attempt has been made to report the yield and the yield gaps by the state clusters for
some major oilseed crops. The state clustersaegorized in a set of three states based on
high to low yield gaps and then sorted on the cumulative area share under the oilseed crop. A
particular cluster thus including major as well as minor states with similar average yield and
average yield gaps.

For soybeanthe state cluster including highgebducingstate of Madhya Pradesh
along with Bihar and West Bengahjorly contribute tdigh cumulative area. This is followed
by the state cluster of Maharashtra (also including Uttarakhand and Chha}tsghthe state
cluster of Uttar Pradesh (also including Rajasthan and Tripura). All the three clusters together
contributenearly 80% acreage undssybearbut performed worst in terms of yield as 2 out of
these 3 clusters reported the highest yield ¢&jggire 4.2).On the contrary, 2 out of 3 state
clusters holding minimal acreage perform well in terms of crop yield.

Similarly, for Groundnut, the top two state clusters of Gujarat (including Tamil Nadu
and Puducherry) and Rajasthan (including Madhyalédta and Punjab) performed well in
terms of cropyield (Figure 4.2)These two state clusters together hold nearly 60% of acreage
under groundnut. The state clusters of Andhra Pradesh (including Haryana and Kerala), Uttar
Pradesh (including Karnataka anduAachal Pradesh) and of Maharashtra (including Bihar
and Nagaland), despite being the follaw major area clusters, have not performed up to the
mark as the yield gaps are very high. The state cluster with minimum area share, which perform
well in termsof groundnut yield, is of West Bengal, Telangana and Goa.

For rapeseed and mustard, the single largest state cluster of Rajasthan (including
Madhya Pradesh and Punjab)

covers near |l y
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performed satisfactory as the yield gaps are(leigure 4.2).The state cluster with tHeghest

yield is of Gujarat (also includes Haryana and Telangana). The worst performing state cluster

are the clusters holding small area share in the country.

In case of soybean the tapea clusters are performing pooay it includes Madhya

Pradesh wh ¢ h

hol

ds

about

h a

f of t

he

by nearly 39% less than the highest yield s@tethe other siden the case of groundnut and

rapesee& mustard it is the reversas the togarea clusters includes tlséates which have

high area share under respective crops and delivering higher crop yield.
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Yield gaps ofilseeds across the districts in major prodgstates

The district level yield gaps are analyzed for the majoducingstates of oilseed crops.
As mentioned before, the yield gaps for each of the state (or district) are calculated with respect
to the highesyield state (or district). The yield gaps are calculated for the yearPD&&cept
in few cases for which 20178 year is consideredue to unavailability of data for the recent

year.
Soybean

Madhya Pradesh holds nearly 51% area share wogbearin the country(Table 4.2,
Figure 4.3 to Figure 4.5T.he highest yield ofoybearin the state is recorded in the dists
of Indore, Ashok Nagar and Dhar at 1.5 tonnes per hectare among th@rodjaringdistricts
in the stateThe yield gaps are ranging-tp-57%, for the lowest yield distriét Betul. The
Mandsaur, Agar Malwa and Khandwa districts reported yiefi$ g)a the range fromd1% to
-50%. Similarly, the district Ratlam, Sagar, Vidisha and Rayagada witnes32% to-37%
less yield as compare to the top yield delivering district.

In Maharashtra, Osmanabad and Beed districts (contributes nearly 11%ndeza u
soybearin the state) reported 61% to 838tver yield compard to Akola district (1.4tonnes
per hectare yieldyvhich is among the top districts covering 80% of the area under soybean in
the state. Gadchiroli is a minor district in terms of area coveraghédldrgest yielddistrict
in Maharashtrat 2.3 tonnes/hectare. With this district as the benchmark jaltegaps low

yield districts are even worse as depicted in the state map.

There are five majoproducingdistricts of soybeanin Rajastharwith an aggregate
shareof more thar82%of soybeararea in the stafiePratapgarh, Chittorgarh, Baran, Jhalawar
andKota. The yield osoybearin these districts ranges from 1.4 tonnes per hectare (highest in

Pratapgarh) to 1.2 tonnes per hectare (lowest in Kota), with15% yield gaps at most.

In Karnataka, there are three mgpooducingdistricts ofsoybeari Belgaum (highest
yield at 1.26 tonnes per hectare, 27.5% area share), Bidar (Area share 48%, yi8BPgap
and Dharwad (Area share 13%, yield gap%).

Groundnut

Guijarat is the largest prodag stateo f gr oundnut . 6Banas Kant't

reported the highest yield of groundnut at 2
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S o0 mn gTalktedt.3, Figure 4.6 to Figure 4.8)hese two districts share nearly 15% of area

under groundnut in the state. The rest of the seven majducingdistricts reported yield gap

ranging from-34% to-86%, The lowestyieltsi n t he di str i c@atjustde v bhum
tonnes per hectare. Morbi and Amreli districts recorded more {h2% yield gaps as

compare to the topyield district.

Rajasthan is # second largest prodag stateof groundnut. The Churu district in
Rajasthan, holding nearly 11% area sheegported the highest yield at 2.5 tonnes per hectare.
One of the majoproducingdistrictsi Jodhpur recorded2% yield less than the Churu district.
Another major district Jaisalmer recorded the least yield at 1.6 tonnes per he@4#é yield

gap). Jodhpur (16.6%) and Jaisalmer (5.1%) together hold close to 22% area share.

In Andhra Pradesh, the Chittoor disttetsnearly 15% area share under groundma
reported the highest yield at 1.1 tonne per hectare. The largest district under groundnut is
Anantapur (holthg 66% area share in the staéedrecorded the crop yielof just 0.36 tonnes
per hectare which isnly onethird of yield of the Chittoor district.

Similarly, in other majomproducingstates, many of the districts holding large area
share under the groundnut crapelagging behind in terms of yield. Among thesatss, the
0Cuddal ored di st rMideaporeEasfTamdi sNadat and West
highest yield under groundnut at 6.15 tonnes per hectare and 4.53 tonnes per hectare,

respectively.

The districts which were lagging behind in crop gibly at least50% as compactkto
the respective top yield district in the particular state Tar€hitradurga andGadag (in
Karnataka); Tiruvannamala@vellore, Pudukkottai, Erode, Dharmapuri, Salem and Namakkal
(in Tamil Nadu); Dhule, Ahmednagar and Augaibad (in Maharashtra); Lalitpur and Deoria
(in Uttar Pradesh); Jhargram, Nadia and Jalpaiguri (in West Berigatla and Neemuch (in
Madhya Pradesh) and Suryapet and Mahabubabad (in Telang@ola)eported yield gaps in
the range 0f40% to-50%.

Rapeseed & mustard

Rajasthan (45%) holds the largest area share under the rapeseed mustard in the country,
followed by Uttar Pradesh (11%), Madhya Pradesh (10%), Haryana and West Bengal (9%,
each) (Table 4.4, Figure 4.9 to Figure 4.10n all these majoproducingstates, the districts

within the state with highest yield under rapeseed & mustard recorded the yield close to 2.1
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tonnes per hectare to 2.3 tonnes per hectare, except in West,Bdnghatecordeca maximum
yield of 1.8 tonnes per hectare. Inet other minomproducingstates of Gujarat, Jharkhand,
Assam, Bihar and Jammu and Kashmir, the yigloh rangeof 1.5 tonnes per hectare to 2

tonnes per hectare in the tgjeld district(except Assam

In these major and minor mustgadoducingstates.a numberof districts reportec
yield muchlower than(-85% or less) the largest producing district in the state. Some of the
districts with highest yield gaps arfie Bikaner ¢43.6%) and Churu-41.3%) in Rajasthan;
Kushi Nagar {74.7%), Balrampur-64.76), Sitapur {63.5%) and Barabanki§3.2%) in Uttar
Pradesh; Chhatarpu76%), Shivpuri (74.5%), Mandsaui7(.5%) and Neemuch70.8%) in
Madhya Pradesh; Birbhum40.3%) Purba Bardhamarm(%) in West Bengal; Palamu (
60.5%) and Sahebghanb.2%) inJharkhand; Jamui§7.6%) and Darbhanga60.4%) in
Bihar; Chirang {41%) in Assam and UdhampuBb.1%) in Jammu and Kashmir.

More focus should be on these laggard districts to improve yiglgarat and Haryana
performed better as the maximum yield gape within the range e20% for the districtsvith
the least crop yield. In many of these states the sowing of oilseed crapikentratedn a
limited number of districtsFor example, only two districts in Gujarat, seven districts in

Haryana and elg districts in West Bengal are covering most of the acreage under mustard.
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Table 4.2: Yield gaps (%) foiSoybearin major produing states District-wise (201819)

Mad(f;;(/)z.isl(::/;;adesh Zflllellg Y|el((3/0g):1aps Maharashtrg33.8%) 2(;7'18 Y|el((g/0g):]aps Rajasthar{9.2%) (Ylf/e#; Yleg/og);aps Karnataka(2.6%) Zfll/ellg Ylezg/og);aps
Indore (4.5%) 1.49 0.0 Akola (5.2%) 1.40 0.0 Pratapgarh (13.9%)| 1.39 0.0 Belgaum (27.5%) 1.26 0.0
Ashoknagar (3.3%) | 1.49 0.0 Hingoli (5.3%) 1.39 -0.7 Chittorgarh (11.4%)  1.31 -5.3 Bidar (47.8%) 0.82 -34.8
Dhar (5.7%) 1.49 -0.4 Nanded (8.7%) 1.39 -1.0 Baran (19.9%) 1.24 -11.0 Dharwad (13.2%) 0.79 -37.7
Shajapur (5.2%) 1.34 -10.1 Washim (7.4%) 1.37 -2.5 Jhalawar (23.6%) 1.24 -11.0
Ujjain (9.3%) 1.29 -13.7 Amravati (7.2%) 1.21 -14.1 Kota (13.7%) 1.18 -15.2
Dewas (7.1%) 1.23 -17.5 Yavatmal (6.8%) 1.18 -16.0
Sehore (6.1%) 1.17 -21.8 Parbhani (6%) 1.11 -20.9
Guna (3.8%) 1.10 -26.4 Buldhana (9.9%) 1.11 -21.0
Sagar (4.8%) 1.02 -31.9 Latur (10.7%) 1.02 -27.2
Ratlam (5.2%) 0.96 -35.6 Jalna (3.3%) 0.90 -35.9
Vidisha (5.4%) 0.95 -36.2 Osmanabad (5.3%) 0.55 -60.8
Rajgarh (7.1%) 0.93 -37.3 Beed (5.3%) 0.24 -82.7
Mandsaur (5%) 0.88 -41.3
Agar Malwa (3.1%) 0.84 -43.8
Khandwa (3.6%) 0.75 -49.4
Betul (2.7%) 0.64 -57.0
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Table 4.3: Yield gaps (%) for Groundnut imajor produing statesDistrict-wise (201819)

. Yield . Yield . Yield . Yield . Yield
Gujarat (35.0%) 2;1?'18 gaps Rajasthan (15.3%) 2@7:8 gaps And(q?;;)a)\desh FIE?ILC; gaps Karnataka (10.4%) FIE?ILC; gaps Tamil Nadu (7.2%) FI!?ILC; gaps
(%0) (%0) ' (%) (%0) (%0)
Banas Kanth (8.8%) = 2.70 Churu (10.8%) 2.45 Chittoor (14.7%) 1.11 0.0 Bellary (11.2%) 1.11 Cuddalore (2.9%)
Gir Somnath (6.1%) = 2.62 -3.0 Sikar (3.7%) 229 -6.4 Anantapur (66%) 0.36 | -67.7 Belgaum (5.7%) 1.04 -5.8 Kanchipuram (4.2%) 425 -31.0
Bhavnagar (6%) 1.78 -34.1 Bikaner (35.5%) 222 -93 Bagalkot (5.7%) 0.99 -10.9 Krishnagiri (3.4%) 3.42 -44.4
Junagadh (14.5%) 1.25 @ -53.9 Jaipur (4.6%) 210 -14.3 Yadgir (6.4%) 0.81 -27.2 Villupuram (10.9%) 3.13 -49.2
Jamnagar (8.2%) 1.18 @ -56.3 Chittorgarh (3.8%) 1.98 -19.2 Raichur (6.4%) 0.80 -28.1 Tiruvannamalai (21.9%) 2.72  -55.8
Rajkot (15%) 1.06 @ -60.9 Jodhpur (16.6%) 192 -21.7 Dharwad (5.7%) 0.77 -30.8 Vellore (9.7%) 257  -58.2
Morbi (8.4%) 0.77 | -71.6 Jaisalmer (5.1%) 1.60 -34.6 Koppal (5.7%) 0.69 -37.3 Pudukkottai (3.1%) 221 -64.0
Amreli (6.7%) 0.71 | -73.7 Tumkur (11.9%) 0.58 @ -48.0 Erode (5.6%) 2.02 @ -67.2
Dev. Dwarka (11%) 0.39 | -855 Chitradurga (14%) 0.41 | -63.1 Dharmapuri (2.9%) 1.98 -67.7
Gadag (7.4%) 0.39 | -64.8 Salem (6%) 176 @ -71.4
Namakkal (9.6%) 1.47 -76.1
. Yield . Yield . Yield . Yield . Yield
Maharashtra (6.0%) 2;1%0; gaps Mad?z/%oz;adesh FIE?IEI(; gaps Telangana (2.3%) Zfllfﬁ)l gaps Utt?{ Zgj} ;j £ Zfllfﬁ)l gaps West Bengal (1.5%) FI!?IES gaps
(%0) ' (%0) (%) ' (%0) (%0)
Kolhapur (17.6%) 1.45 Shivpuri (49.8%) 2.22 Warangal (5.2%) 3.17 0.0 Mahoba (9.7%) 1.51 Medinipur East (23.6%) | 4.53
Satara (16.8%) 1.12 -23.2 Alirajpur (4.8%) 1.73 -22.2 Wanaparthy(18%) = 3.07 -3.0 Unnao (2.6%) 1.27 -16.0 Medinipur West (10.5%) 2.66 -41.3
Sangli (11.3%) 1.05 -27.8 Tikamgarh (8.3%) 1.51 -31.9 Jogulamba (12%) 2.48 -21.7 Shahjahanpur (4%) 1.15 -23.6 Hooghly (22.6%) 2.43 -46.3
Nashik (10.5%) 0.94 -35.1 Chhatarpur (6.9%) 1.34 -39.7 g%%z)rk“moo' 2.46 -22.5 Hardoi (8.1%) 113 -25.4 Jhargram (8.4%) 222 510
Pune (10%) 0.93 -36.1 Datia (5.1%) 1.27 -42.9 Narayanapet (4.5% 2.25 -29.0 Saharanpur (2.7%) 1.06 -29.9 Nadia (8.7%) 2.08 -53.9
Dhule (7.6%) 0.52 | -63.9 Neemuch (5.2%) 1.16 = -48.0 Suryapet (3.6%) 1.79 -43.5 Gorakhpur (3.3%) 0.97 -35.9 Jalpaiguri (6.4%) 1.98 -56.3
Ahmednagar (4.4%) 0.52 | -64.3 Mahabubabad (5%) 1.62 -48.8 Jhansi (29.9%) 0.85 -433
Aurangabad (3.6%) 041 | -71.7 Kheri (6.6%) 0.83 -448
Sitapur (2.9%) 0.80 -46.9
Lalitpur (9.4%) 0.70 -53.5
Deoria (2%) 0.48 | -68.2
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Table 4.4: Yield gaps (%)or Rapeseed & Mustard in major prodhugstatesDistrict-wise (201819)

Uttar Pradesh (11.1%

Budaun (4.9%)
Etawah (2%)

Agra (8.1%)
Mathura (7%)

Etah (1.9%)
Kasganj (1.3%)
Kanpur Dehat (3.3%)
Auraiya (2.1%)
Firozabad (1.8%)
Bulandshahr (2%)
Shahjahanpur (1.9%)
Bareilly (2.5%)
Aligarh (3.1%)
Hathras (1.6%)
Kannauj (1.1%)
Sambbhal (1.8%)
Kanpur Nagar (2%)
Hardoi (1.7%)
Jalaun (3.2%)
Unnao (2.2%)
Fatehpur (2.2%)
Hamirpur (2.3%)
Gonda (1.4%)
Kheri (3.8%)
Jhansi (1.8%)
Pilibhit (1.3%)
Bahraich (1.3%)
Barabanki (3%)
Sitapur (3.8%)
Balrampur (2.4%)
Kushi Nagar (1.3%)

Yield
(T/H)

2.07
2.03
1.98
1.90
1.86
1.86
1.80
1.73
1.70
1.67
1.64
1.47
141
1.24
1.23
1.20
111
1.01
1.00
1.00
0.92
0.91
0.90
0.85
0.84
0.82
0.58

Yield . Yield . Yield . Yield . Yield
gaps Rajasthan (44.9%) zfll/elf)l gaps L ?g %(ypo ;adesh FIE?IES gaps Haryana (9.4%) Zfll/ellg gaps West Bengal (8.9%) éﬁg gaps
(%) (%) : (%) (%) (%)
0.0 Bharatpur (7.9%) 0.0 Bhind (32.9%) F212° 00 Rewari (12.1%) 0.0 DinajpurDakshin (2%) | .79 0.0
-0.3  Dholpur (2.5%) -1.0 Morena (20.6%) 2.09 | -15 Hisar (12.4%) -4.3  Maldah (7.5%) 157 -12.4
-4.4  Alwar (9%) -4.0 Sheopur (6.1%) 1.33 -37.2 Jhajjar (5.3%) -7.5 24 Paraganas N. (6%) | 1.39 -225
-5.7 Baran (4%) -4.8  Gwalior (7.3%) 0.90 -57.6 Sirsa (8.7%) 1.99 | -13.2 Dinajpur Uttar (11.9%) 121 -325
-10.5 Karauli (3%) 1.99 -10.4 Neemuch (2.1%) 0.62 = -70.8 Charki Dadri (9.6%) 1.90 | -17.3 Murshidabad (21%) 1.18 -34.0
-12.0 Sawai Madhop. (6%) | 1.89 | -14.9 Mandsaur (4.2%) 0.61 ' -71.5 Mahendragarh (15%) | 1.88 -17.9 Nadia (14.5%) 1.13 -36.6
-14.3 Ganganagar (9%) 1.87 -15.9 Shivpuri (5.6%) 0.54 | -74.5 Bhiwani (21.9%) 1.85 | -19.4 Purba Bardhaman (5%) 1.06 -41.0
-17.6  Hanumangarh (4.7%) 1.77 | -20.6 Chhatarpur (2.6%) 0.53 | -75.0 Birbhum (6.1%) 0.91 -493
-19.4  Jhunjhunu (2.5%) 1.67 -25.0 Jharkhand (4.3%) Yield Gaps Assam (4.2%) Yield Gaps Bihar (1.1%) Yield Gaps
-19.6 Tonk (9.8%) 1.65 -25.9 SaraikelaKh. (4.5%) @ 1.30 0.0 Jorhat (3.5%) 0.82 0.0 Katihar (7%) 1.97 0.0
-22.2  Jhalawar (2.5%) 1.65 -26.0 Pakur (3.8%) 0.95 -26.9 Dhubri (5.6%) 0.78 -4.4 Vaishali (3.6%) 182 -7.9
-25.0 Jaipur (3.1%) 1.43 -35.7 Gumla (3.8%) 0.93 -28.3 Kokrajhar (7.9%) 0.73 -10.2 Rohtas (2.9%) 1.62 -17.6
-26.5 Jalore (2.7%) 1.36 -38.7 Hazaribagh (4.8%) 0.90 -30.8 Nagaon (5.8%) 0.73 -10.7 Khagaria (3.7%) 1.58 -20.0
-27.6  Jodhpur (6.2%) 1.36 -38.8 Latehar (4.9%) 0.88 -32.4 Sonitpur (7%) 0.71 -13.5 Nalanda (5.1%) 154 -21.8
-28.9 Churu (3.3%) 1.31 -41.3 Lohardaga (3.9%) 0.87 -32.8 Lakhimpur (8.5%) 0.64 -21.4 Siwan(2.5%) 152 -229
-36.6 Bikaner (5.8%) 1.25 -43.6 Deoghar (3.7%) 0.80 -38.5 Barpeta (6.6%) 0.64 -21.6 Saran (4.1%) 143 -27.6
-38.9 Guijarat (2.5%) Yield Gaps East Singhb. (3.6%) 0.75 -42.3 Darrang (4.7%) 0.64 -21.6 Lakhisarai(3.2%) 143 -27.7
-46.4 Banas Kantha (72%) | 1.83 | 0.0 Ranchi (4.3%) 0.70 -46.2 Baksa (3.9%) 0.63 -22.9 Purbi Champa. (2.6%) 1.32 -33.2
-46.7 Patan (12.4%) 155 -15.2 Dumka (5.9%) 0.65 -50.0 Marigaon (3.5%) 0.58 -29.4 PashchinChampa4%) 1.32 -333
-48.2 J&K (0.7%) Yield Gaps Simdega (4.3%) 0.63 -51.9 Karbi Anglong (8.3%) 0.58 -29.6 Muzaffarpur (6%) 1.26 -36.2
-51.8 Kulgam (15%) 155 0.0 Khunti (4.2%) 0.60 -53.8 Dhemaji (5.7%) 0.56 -31.7 Samastipur (9.6%) 126 -36.4
-56.4 Pulwama (20.4%) 142 -82 \WestSinghb. (4.1%) 0.59 | -54.6 Kamrup (4.1%) 0.56 -31.9 Bhojpur(2.6%) 124 -37.1
-56.7 Badgam (9.7%) 1.08 -30.0 Chatra (4.5%) 0.58 -55.4 Chirang (5%) 0.48 -40.9 Begusarai (9.6%) 1.18 -40.2
-56.9 Anantnag (27.6%) 1.00 -35.2 Garhwa (5.7%) 0.56 @ -56.9 Gopalganj (2.9%) 1.05 -46.6
-60.2 Kathua (5.7%) 0.68  -56.0 Sahebganj (4.6%) 0.53 | -59.2 Patna (3.1%) 1.05 -46.8
-60.6 Udhampur (4.3%) 0.23 | -85.1 | Palamu (5.5%) 0.51  -60.5 Aurangabad (2.8%) 096 -51.1
-61.2 Jamui (2.8%) 0.64  -67.6
-63.2 Darbhanga (2.5%) 0.60 | -69.4
-63.5
-64.7
-74.7
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Figure 4.3: District-wise yield gaps (%) foBoybear Madhya Pradesh (201B9)

Soyabean - Madhya Pradesh - Yield Gap (%) - 2018-19
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Figure 4.4: District-wise yield gaps (%) foBoybean Maharashtra (20189)

Soyabean - Maharashtra - Yield Gap (%) - 2018-19
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Figure 4.5: District-wise yield gaps (%) foBoybean Rajasthan (20189)

Soyabean - Rajasthan - Yield Gap (%) - 2018-19
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Figure 4.6: District-wise yield gaps (%) for GroundnuGujarat (201819)

Groundnut - Gujarat - Yield Gap (%) - 2018-19
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Figure 4.7: District-wise yield gaps (%) for GroundnuRajasthan (20:89)

Groundnut - Rajasthan - Yield Gap (%) - 2018-19
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Figure 4.8: District-wise yield gaps (%) for GroundnutAndhra Pradesh (201B9)

Groundnut - Andhra Pradesh - Yield Gap (%) - 2018-19
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Figure 4.9: District-wise yield gaps (%) foRapeseed & MustardRajasthan (20139)

Rapeseed & Mustard - Rajasthan - Yield Gap (%) - 2018-19
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Figure 4.10: District-wise yield gaps (%) for Rapeseed & Mustardladhya Pradesh (2011D)

Rapeseed & Mustard - Madhya Pradesh - Yield Gap (%) - 2018-19
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Many of the oilseeds such as sesame seed, sunflower seed, sunflower seed, castor seed,
linseed andiger seed are considered as minor oilsedd® production of these oilseeds is
limited in India and concentratéd afew states and districts. The yield gap across the districts

in the majomproducingstatess analyzedbelow.

Sesame is mainly grown in Uttar Pradesh, Madhya Pradesh, Rajasthan, West Bengal
and Gujara{Table 4.5, Figure 4.11High yield gaps across disttscwere observed in Uttar
PradeshRajasthan and Gujarat in many of the districts as compared to the hjiggte slistrict
in therespective state. In Uttar Pradesh, 8 out of 10 districts repayiett gapof more than
50% and in half of such districthe gap ismore than78% and close to 90%. Similarly, in
Rajasthan 4 out of 11 districts and in Gujarat 3 out of 8 districts withnessed yielof gapsast
by -50% for sesame. In Madhya Pradesh and West Bengal, the yield gapthareange of
30%to -36%

Sunflower and safflower seete mainly grown in Karnatakayhich has more than
56% and 50%f the altindiaarea share under these two oilseed crgspectively (Table 4.5,
Figure 4.15)In this state, three out of six districts for sunflower with yield gaps in the range
of -46.5% and65%) and four out of six districts for saffloware withyield gapsn the range
of -44.5% and73%). Maharashtra is the second largest progdustateof sunflower (holding
close to 42% acreage share) aafflower(holding above 12% acreage shar8hlapur district
coveednearly 83% of t he s tbattemided a\eenow gieldohjuste r s un
0.2 tonnes per hectare.

For saffl ower, Latur district eporeedt5%i ng ne
yield gaps, followed by ParbhanBB%yield gap withnearly 11% area share) and Osmanabad
(-13%, 31%). Anantapur-§5%), Kurnool {25%) in Andhra Pradesh for sunflower; and
Sangareddy-40%) and Kamareddy37%) in Telangana for safflower,easome other districts

which showed large yield gaps

In general, Kurukshetra and Ambala districts in Haryana reported the highest yield for
sunflower at nearly 1.8 tonnes per hectare which is close to double caryptre districts in
Karnatakgthe lagestproducingstatg and Andhra Pradesh antearly 7 to 8 times compate
to Solapur district in Maharashtra. The yield of safflower is comparatively better in the districts

of Karnataka compadeto other states.

Castor seed is mainly grown in Gujasahich has more thar0% share of the countiys
total ar@ (Table 4.6, Figure 4.12)1ost of the districtsn Gujarat except Kutch{75% yield
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gap) and SurendranagaB6%o yield gap), reported better yield of above 1.85 tonnes per hectare
compare to othermajor producingstates like Rajasthandhra Pradesh and Telangana. In
other states, Jodhpur in Rajasthafbls yield gap); Kurnool in Andhra PradesB8%); and
Mahbubnagar and Narayanpet in Telenga4.6% each) are the districts witdrge yield

gaps At the state levelAndhra Pradesh and Telangana are lagging in yield couchpare
Gujarat and Rajasthan.

Yield of nigerseed is veryow compare to other oilseed crap Odisha holds nearly
39% of dovabaredaunderongerseedollowed by Chhattisgarh (37.5%{Table 4.6,
Figure 4.13)The highest yield gaprereportedrom Malkangiri in Orissa-33%); Balrampur
in Chhattisgarh-@1%); Osmanabad-69%), Latur {47%) and Nasik-22%) in Maharashtra;
and Chhindwara in Madhya Prades#8%6).

Turning to linseedRatlam district in Madhya Pradesh reported the highest gfelld
tonnes per hectare, which is nearly double the yietdher districts irthe stateind the districts
in Uttar Pradesh and Bih@rable 4.6, Figure 4.14Hence, thether eight districten Madhya
Pradesh are lagging b$0%to -78% compared to RatlanThe yield gaps in Uttar Pradesh in
four out of six majoproducingdistricts are in range 688% up to-54%.0verall Chhattisgarh
reported lowest yield of linseedf 0.3 tonnes per hectare, in five of the mgpooducing

districts.
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Table 45: Sesame, Sunflower and Safflower

Sesame
_ Yield Madhya Pradesh _ Yield . _ Yield _ Yield . _ Yield
Uttar Pradesh (21.9% Yield gaps (19.4%) Yield gaps Rajasthan (17.2%) Yield gaps West Bengal (16.2%) Yield gaps Guijarat (10.2%) Yield gaps
(%) ' (%) (%) (%) (%)
Mahoba (9.6%) 0.59 0.0 Datia (9.4%) 0.68 0.0 Tonk (4.2%) 0.50 0.0 Hooghly (16.7%) 0.0 Bhavnagar (10.2%) 093 0.0
Hardoi (5.6%) 0.50 -14.8 Panna (5.7%) 0.60 -10.8 Karauli (7.3%) 0.44 -12.6 Nadia (12.4%) -1.6  Botad (5.5%) 0.69 -25.1
Jalaun (14.1%) 0.27 -53.7 Gwalior (14.2%) 0.60 -11.1 Dausa (3%) 0.42 -15.6 Purba Bardhaman (7.7%)  0.99  -13.1 Junagadh (5.8%) 0.60 -35.1
Banda (3.5%) 0.26 -55.0 Chhatarpur (36.9%) 0.59 -12.6 Pali (20.8%) 0.42 -16.0 Murshidabad (8.7%) 0.90 -21.0 Morbi(10.8%) 0.50 -46.5
Fatehpur (3.4%) 0.23 = -61.7 Sheopur (8%) 0.49 -27.2 Sawai Madhopur (11.8%) 0.40 -20.4 Medinipur West (30.8%) | 0.83 -27.7 Amreli (4.7%) 0.49 -46.9
Hamirpur (12.8%) 0.22 | -62.5 Morena (3.9%) 0.48 -28.5 Jodhpur (9.7%) 0.39 -22.6 Bankura (10.4%) 0.73 -35.7 Surendranagar (21.8%) 0.44 -52.7
Unnao (3.5%) 0.13 | -78.7 | Tikamgarh (3.6%) 0.48 -29.2 Bhilwara (3.7%) 0.31 -385 Banas Kantha (6.7%) 0.28  -69.9
Jhansi (24.5%) 0.08 | -87.1 Sirohi (7.3%) 0.23 -53.5 Kachchh (17.2%) 0.26 @ -71.5
Sitapur (2.9%) 0.07 | -87.7 Jaisalmer (3%) 0.23 -53.9
Shahjahanpur (2.6%) 0.06 | -89.3 Bikaner (6%) 0.17 | -66.7
Jalore (4%) 0.13 | -74.8
Sunflower
. Yield Maharashtra . Yield . Yield . Yield
Karnataka (56.5%) Yield gaps (12.2%) Yield gaps Haryana (4%) Yield gaps Andhra Pradesh (4%) Yield gaps
(%) ' (%) (%) (%)
Belgaum (8.4%) 099 0.0 Solapur (83.4%) 0.17 0.0 Kurukshetra (63.3%) - 0.0 Kadapa (42%) 092 00
Bagalkot (27.6%) 094 -51 Ambala (34.7%) -0.8  Chittoor (4.9%) 0.83 -9.7
Bellary (9.5%) 0.85 -14.3 Kurnool (13.6%) 0.69 -25.3
Bijapur (6.2%) 0.53  -46.5 Anantapur(22.7%) 0.42 | -54.9
Koppal (19.2%) 0.45 | -54.2
Gadag (10.2%) 0.35 | -64.8
Safflower
_ Yield Maharashtra _ Yield _ Yield _ Yield
Karnataka (50.2%) Yield gaps Yield gaps Telangana (3.9%) Yield gaps Andhra Pradesh (1.9%) Yield gaps
(%) LT (%) (%) (%)
Bidar (28.2%) POB5Y 0.0 Hingoli (21.7%) 0.65 0.0 Vikarabad (9.6%) 060 0.0 Kadapa (54.8%) 0.16 0.0
Belgaum (6.8%) 0.77 | -19.3 Osmanabad (31.2%) 0.56 -13.3 Kamareddy (29%) 0.38 -36.7 Kurnool (16.9%) 0.15 -37
Chitradurga (6.6%) 0.53 -44.5 Parbhani (10.9%) 0.44 -32.6 Sangareddy (42.9%) 0.36 -40.1 Anantapur (21.7%) 0.15 -44
Bijapur (10%) 0.41 | -57.1  Latur (23%) 0.29 -54.6
Dharwad (20.2%) 0.40 -57.5
Gadag (10.8%) 0.26 | -72.8
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Table 4.6: Castor seed, Linseed aNiger seed

Castor seed

Gujarat (70.4%)  Yield Y'ez‘j'/o?aps Rajasthan (19.5%) Yield Y'e'(f,%?aps A”d??r)"_"sop/g"desr‘ Yield Y'e&?aps Telangana (2.7%)  Yield Y'e'(%?aps
Banas Kanth§11.5%) 128# | 00 Jalore (29.8%) 1.98 0.0  Anantapur (33%)  0.51 0.0  Wanaparthy (22.2%) 0.92 0.0
Gandhinagar (4.8%) 2.47 -14.1 Sirohi (30.8%) 1.45 -26.9 Kurnool (54.7%) 0.37 -27.6 Jogulamba (15.3%) 0.77 -17.0
Mahesana (16.7%) 2.21 -22.9 Barmer(15.8%) 1.30 -34.4 Mahbubnagar (21.2%) 0.73 -21.6
Vadodara (9.3%) 2.04 -29.0 Jodhpur (12.9%) 0.50 -74.8 Narayanapet (33.8%) 0.72 -21.6
Patan (11.3%) 1.92 -33.2
Ahmadabad (10.5%) 1.85 -35.4
Kachchh (7.9%) 0.73 -74.7
Surendranagar (11.1% 0.40 -85.9

Linseed

Mad(%"f‘g'z/;")"desr‘ Yield Y'e&?""ps Uttar Pradesh (15% Yield Y'e'(‘;gaps Chhattisgarh (8.7%) Yield Y'e&g’aps Bihar Yield Y'e'(%’aps
Ratlam (5.6%) P16 oo Mahoba (24%) 0.84 0.0 Surajpur (8.7%) 0.30 0.0 Pashchim Champaran (2.3% 0.862 0.0
Mandsaur (23.6%) 0.85 -49.6 Banda (8.3%) 0.83 -1.2 Rajnandgaon (22%) 0.28 -5.6 Kaimur (Bhabua) (15.1%) 0.851 -1.3
Chhatarpur (6%) 0.71 -57.8 Mirzapur (16.5%) 0.52 -38.1 Balrampur (25.1%)  0.28 -6.1 Rohtas (6.3%) 0.851 -1.3
Neemuch (5.9%) 0.70 -58.5 Sonbhadra (19.4%) 0.48 -43.3 Surguja (20.5%) 0.26 -14.0 Bhojpur (2.3%) 0.849 -15
Balaghat (13.1%) 0.59 -65.0 Hamirpur (7.6%) 0.45 -46.3 Korea (5.4%) 0.18 -39.6 Kishanganj (19%) 0.848 -1.6
Rewa (5.3%) 0.56 -66.9 Chandauli (6%) 0.39 -53.9 Bhagalpur (8.8%) 0.848 -1.6
Anuppur (8.2%) 0.43 -74.8 Katihar (2.4%) 0.847 -1.7
Seoni (8.3%) 0.41 -75.6 Supaul (4.4%) 0.846 -1.9
Dindori (6%) 0.38 -77.6 Aurangabad (20.8%) 0.844 -2.1

Niger seed

Odisha (38.9%)  Yield Y'ez%’aps Crzgg‘tgﬁ};’)arh Yield Y'e'(f;)?aps Maharashtra (6.0%) Yield Y'e&?aps Madhya Pradesh (4.4%) Yield Y'e'(‘;gaps
Koraput (60.3%) 0.29 0.0 Bastar (11.3%) 0.21 0.0 Pune (15.8%) 0.18 0.0 Anuppur (16.4%) Fo338 oo
Rayagada (12%) 0.29 -1.7 Jashpur (36.6%) 0.19 -8.6 Satara (14%) 0.18 -2.0 Dindori (61%) 0.30 -10.2
Malkangiri (10.7%) 0.19 -33.2 Surguja (13.5%) 0.19 -8.8 Nashik (19.5%) 0.14 -21.6 Chhindwara (8.8%) 0.17 -47.8

Balrampur (20.6%) @ 0.17 -21.1 Latur (7%) 0.10 -47.0

Osmanabad (30%) 0.06 -69.0
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Figure 4.11: District-wise yield gaps (%) for Sesame séedadhya Pradesh (20189)

Sesame - Madhya Pradesh - Yield Gap (%) - 2018-19

ke

Max Yield
-1to-60%
-60 to -90%

Minor Districts

Figure 4.12: District-wise yield gaps (%) for Castor seie@Gujarat (201819)

Castor seed - Gujarat - Yield Gap (%) - 2018-19

Max Yield
-1t0-40%
-40 to -90%

Minor Districts
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Figure 4.13: District-wise yield gaps (%) for Nigeveed Odisha (201819)

Nigerseed - Odisha - Yield Gap (%) - 2018-19

Figure 4.14: District-wise yield gaps (%) for LinseeédMadhya Pradesh (20110)

Linseed - Madhya Pradesh - Yield Gap (%) - 2018-19
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Figure 4.15: District-wise yield gaps (%) for Sunflower and SafflowwaKarnataka (201-8.9)

Sunflower - Kamataka - Yield Gap (%) - 2018-19 Safflower - Karnataka - Yield Gap (%) - 2018-19

2.
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Yield gaps formajor oilseeds from KVK stationsstate level
The yield gaps for some of the major oilseed crops are analyzed using the data reported
at the district | evel by the various O6Kri shi

The crop yarmesdsatpltdted édnd at the dbddemonst i

oil seed crops across such KVKs. The o6yield g
the demonstration | evel with respect to yiel
Soybean

Among te major produag states ofSoybean Madhya Pradesh reported the highest
yield gap (above 37%) between tploe(Tatledi).nst r at
This gap is about 29% for Maharashtra and 26% for Rajasthan. The highest demonstration
yield is observed in Maharashtra at 19.3 quintals per hectare whereas this is close to 15 quintals
per hectare in Madhya Pradesh and Rajasthan. The benefit cost ratios (B:C ratios) during the
demonstration and at the f ar emajodpodupgsates wer e
the highest B:C ratio is nearly 2.3 times during the demonstration in Madhya Pradesh, and
observed | owest at the farmerdés pl ot ingn Maha
statesthe gaps between the yield atthedemhonsat i on | evel and at t he
from 42% (highest in Chhattisgarh) to 17% (lowest in Bihar) due to base effect of yield at the
farmerdés plot in respective states. The hi gl
Karnataka.

Table4.7.Yi el d gaps during demons+iSoyhdamn on stage and a

Yield gap B:C ratio B:C ratio Yield Yield _
State (%) (Far me (Demonstratiol ( Far me (Demonstration

plot) plot) (g/ha) (g/ha)

MadhyaPradesh 37.22 1.93 2.29 11.22 15.40

Major  Maharashtra 28.52 1.79 2.06 15.04 19.33
Rajasthan 25.72 1.99 2.23 11.70 14.71
Karnataka 30.78 2.54 3.29 13.19 17.25

Gujarat 22.48 2.20 2.63 13.96 17.10

Minor  Chhattisgarh 41.58 2.27 2.47 8.91 12.62
Nagaland 22.97 1.45 1.79 7.27 8.94

Bihar 16.67 1.88 2.19 18.60 21.70

Groundnut

Rajasthan and Tamil Nadu witnessedhyield in range of 23 to 25 quintiles per
hectare during the demonstration stage, whereas the other three majomgrstites Gujarat,
Andhra Pradesh and Karnataka reported the yieldoupl quintiles per hectare during
demonstratiorfTable 4.8)Buta t he f ar mer 6s pl ot the yield c
quintiles per hectare, reported highest in Rajasthan. The highest yield gap between the
demonstration | evel and at the farmerdos pl ot

87



Nadu (32%).Though, this gap is observed least in Rajasthan (below 18%) but the BC ratio is

in Rajasthan during the demonstration stage is comparatively very less at 1.3 times as compare

to all other states in which this ratio is at reported least 2.3 times. Amemngrior produing

states t he yield gaps between the demonstration
72.3% (highest in Chhattisgarh) to 16.5% (lowest in Telangana) due to base effect of yield at
the farmerds plot i n r especimesydaringderaonstration T h e
is reported in three of theninor states of groundnut Telengana, Uttar Pradesh and

Chhattisgarh but only Telangam@sa bl e t o hol d this ratio at th

Table 4.8: Yield gaps duringdement r at i on st age-Geoundnutat f ar mer ds pl

Yield gap B:C ratio B:C ratio Yield Yield .
State (%) (Far me (Demonstratio) ( Far me (Demonstratioh

plot) plot) (g/ha) (g/ha)

Gujarat 24.75 1.94 2.34 15.38 19.19
Rajasthan 17.84 2.65 1.31 20.87 24.59

Major  Andhra Pradesh 23.81 2.43 2.46 16.89 20.91
Karnataka 43.80 2.44 2.87 13.09 18.83

Tamil Nadu 31.77 1.91 2.52 17.96 23.67
Maharashtra 44.43 2.46 2.32 14.81 21.39

Madhya Pradesh 26.74 2.24 2.68 12.23 15.50
Telangana 16.54 3.84 3.17 19.35 22.55

Minor Uttar Pradesh 31.24 2.68 3.32 20.93 27.46
West Bengal 28.94 1.88 2.18 17.96 23.16

Odisha 32.29 1.92 2.27 15.14 20.03
Chhattisgarh 72.34 2.58 3.58 9.40 16.20
Jharkhand 41.72 1.99 2.47 9.53 13.51

Mustard

Haryana is the onlynajor produmng state of mustard who witnessed the highest yield
during the demonstration stage at 23.3 quintal per hectare and able to record 19.5 quintal per
hectare yi el d (Eable4t9Nene inaongnthe otides mamid pmihgstates
Rgasthan, Uttar Pradesh, Madhya Pradesh and West Bengal, were able to reach at the yield
l evel of 19 quintiles per hectare even durin
highest achieved yield is just 14.4 quintiles per hectare for thees.sthe BC ratio is above
2.3 times during the demonstration stage for all major states, least in Haryana due to base effect.
All the major states are able to hold this ratio at above two times except West Bengal at the
farmer s pl ot . riktlorein yielddseobseneed actoss thé minor states of
mustard. At the demonstration stage, on the one side, states like Punjab, Bihar, Gujarat and
Jharkhand witnessed yield above 11 quintals per hectare, highest being in Punjab (close to 20
quintiles perhectare), but on the other side, is states like Assam, Jammu and Kashmir; and

Chhattisgarh witnessed low yield, only up to 9.5 quintiles per hectare during demonstration
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stage. Similar patterninyieldobser ved at the f ar maprbétveecenpl ot .
these two levels reported in Chhattisgarh (45.5%) and in Assam and Jharkhand (above 40%).

Table49:Yi el d gaps during demonsiMustatrdi on st age and a

State Yield gap (BI(Z: ;atriom € B-C ratio ( \I(:iea{dr me (Dem\(()irfls?ratioh

(%) plot) (Demonstratioh plot) (g/ha) (g/ha)

Rajasthan 26.04 2.75 3.15 14.40 18.15

Uttar Pradesh 42.02 2.44 3.03 12.87 18.28

Major  Madhya Pradesh 40.30 2.49 3.11 12.45 17.46
Haryana 19.37 2.02 2.28 19.49 23.26

West Bengal 33.72 1.91 2.29 10.03 13.41
Jharkhand 40.86 1.94 2.53 8.22 11.58

Assam 40.52 1.84 2.23 6.80 9.56

Gujarat 21.55 2.40 3.07 12.90 15.69

Minor  Bihar 38.71 2.31 2.87 10.00 13.87
Jammu & K 29.05 0.94 1.15 7.40 9.55
Chhattisgarh 45.56 2.01 2.39 5.37 7.82

Punjab 33.17 2.32 2.92 14.92 19.88

The yield gaps between the demonstration
analyzed for some of the minor oilseed crops grown in Ihdiasame seedunflower seed,
safflower seed, linseed and Niger seed.
Sesame seed

For the sesame seed, West Bengal perform better to deliver higher yield during
demonstration stage and at the farmerds pl ot
hectarerespectively (Table 4.10)This is at the cost of a B:C ratio at two times, which is least
among the major proding states. All the other major states of sesame séktar Pradesh,
Madhya Pradesh, Rajasthan and Gujarat were able to record highest yield t;m8/quintiles
per hectare. Unfortunately, the yield is just between 2 to 3 quintiles per hectare for Madhya
Pradesh, 3.5 to 5 quintiles in Uttar Pradesh and 4.4 to 6.1 quintiles per hectare in Rajasthan at
the farmerds pl ot astage, ckspeciivelygOntthie ienplementatiom patt,r a t i
these major produrng statesi Rajasthan (40%), Madhya Pradesh and Uttar Pradesh- (48%
49%) reported higher yield at the demonstrat
those can be filled tachieve higher production of sesame seed. None of the minor prgduc
states of sesame seed were able to achieve the yi¢doBuguintals per hectare except Andhra

Pradesh (9.5 quintal per hectare) and Telengana (8.7 quintals per hectare).
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Table4.10:Yi el d gaps during demonsitSesaingeedn st age and a

Yield gap B:C ratio B:C ratio Yield Yield '
State (%) (Far me (Demonstratiop ( Far me (Demonstratiohn

plot) plot) (g/ha) (g/ha)

Uttar Pradesh 49.08 2.40 2.66 3.46 5.16
Madhya Pradesh 48.44 2.29 3.15 1.92 2.85

Major Rajasthan 40.09 2.34 2.80 4.37 6.12
West Bengal 30.11 1.60 1.95 8.97 11.68

Gujarat 21.58 1.90 2.32 6.60 8.03
Andhra Pradesh 33.98 3.06 2.18 7.11 9.52
Maharashtra 65.75 2.29 1.88 4.00 6.63

Minor Telangana 20.61 3.33 0.96 7.20 8.68
Chhattisgarh 56.29 1.84 2.47 2.97 4.63

Odisha 43.17 1.66 2.00 4.38 6.28

Assam 24.24 1.55 67.27 4.65 5.77

Sunflower seed

Two of the major produng states of sunflower seed reported the demonstration and is
from 12.5 quintal per hectare to 14.5 quintal per hectare in Odisha and Karnataka, respectively
(Table4.11)Bot h st ates reported the yield of just
plot. Among the minor produmg states of sunflower, Andhra Pradesh and Punjab performed
better in terms of actual yield during the demonstration stage (above 19.2 quintiles per hectare)
and at the farmerods pl ot ( thdsestates the Bighéryiejdiis nt i |
reported during the demonstration stage end filling the yield gap occurred in range of 15% to
43% can boost the sunflower production in the country.

Table 411 Yield gapsduringle monstrati on st a8uwflomend at far mer &s

Yield gap B:C ratio B:C ratio Yield Yield _
State (%) (Far me (Demonstratiop ( Far me (Demonstratioh

plot) plot) (g/ha) (g/ha)

Major Karnataka 43.80 2.01 2.66 10.10 14.53
Odisha 21.90 1.71 1.97 10.22 12.46

Andhra Pradesh 30.42 1.72 1.84 15.61 20.35

Bihar 27.35 2.36 2.73 12.60 16.05

Minor  Punjab 15.20 1.54 1.84 16.68 19.22
Tamil Nadu 39.96 181 2.05 9.75 13.64

Jammu & Kashmir 25.87 2.27 2.66 5.96 7.50

Safflower seed

Maharashtra is the major produg stateof sunflower seeds in India reported a gap of
35.6% in the yield performance and at the de¢
plot (Table 4.12)The yield is comparatively high in Telangana but the ygad is similar at
34%. Andhra Pradesh reported the extreme surge in yield between the demonstration stage as

compared to at the farmeros plot due to | ow
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states were able to achieve the highest yietthdudlemonstration stage p 16 quintals per
hectare.

Table4.122Yi el d gaps during demons+Safilovaron st age and a

Yield ga B:C ratio B:C ratio Yield Yield
State (O/)g P (Far me (Derﬁonstratioh ( Far me (Demonstratioh
0 plot) plot) (g/ha) (g/ha)
Major Maharashtra 35.56 3.23 2.69 9.01 12.22
Telangana 33.72 3.22 2.59 11.92 15.94
Minor Andhra 487.11 1.35 0.61 2.25 13.21

Pradesh

Linseed

3 out of 4 major produig states of linseed witnessed the yield gap of above 45%
during the demonstr at i o(habls4.18)Jhas redlectd, there isa he f ¢
huge scope to increase the yield through better farming practices in these states. The highest
reportedyield is only at 10 quintiles per hectare during the demonstration stage in Madhya
Pradesh. Bihar perform better among the minor priodstates.

Table4.13Yi el d gaps during demonsilmseedi on stage and a

. B:C ratio . Yield Yield
State Y'elod gap (Far me B:C ratio. ( Far me (Demonstration
(%) plot) (Demonstratioh plot) (q/ha) (q/ha)
Madhya Pradesh 51.32 2.15 3.00 6.67 10.09
Major Jharkhand 45.14 1.33 1.74 4.80 6.97
Uttar Pradesh 27.57 2.85 3.42 6.52 8.32
Chhattisgarh 52.11 1.73 2.45 4.71 7.16
Bihar 28.25 1.60 2.00 7.28 9.33
Assam 43.10 2.05 2.45 5.27 7.54
Minor West Bengal 35.58 1.95 2.43 5.42 7.34
Karnataka 63.70 1.59 2.00 1.84 3.02
Tripura 60.99 1.54 1.89 3.23 5.20
Manipur 39.17 1.97 2.50 5.01 6.98
Niger seed

The yield of Niger seed is just 5.5 quintiles per hectare at the demonstration stage and
only wup to 3.6 quintiles per hectare at the
produdng states (Table4.14). The yield gaps are very high ranging from 37.5% (in
Chhattisgarh) to 64.3% (in Madhya Pradesh) reflects there is huge scope to increase the yield
of Niger seed in all the produng states. The B:C ratio is above 1.8 times during demonstration

stageand above 1.5 times during actual i mplicat
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Table4.14Yi el d gaps during demons+iNigarseecbn st age and a

Yield gap B:C ratio B:C ratio Yield Yield '
State (%) (Far me (Demonstratiop ( Far me (Demonstratioh

plot) plot) (g/ha) (g/ha)

Major Odishg 52.08 1.84 1.94 3.60 5.48
Chhattisgarh 37.52 2.07 271 2.77 3.80

Madhya Pradesh 64.31 2.39 3.38 2.87 471

Minor  Jharkhand 38.82 1.75 1.94 3.48 4.83
Bihar 40.89 1.54 1.85 2.25 3.17

Yield gaps for major oilseeds from KVK statioh¥ariety-wise

The yield gap®f three major oilseed crops were analyzed considering the important
varieties grown in the majgroducingstates. This helps to understand the preference of any
particular oilseed variety over otlseand the actual progress achieved as compared to the
denonstratiosat t he farmero6s plot. The district | e

aggregated to arrive at resuditsthe state level.
Soyabean

In most of thesoybean producingtates a limited number of varieties of soybean were
reported by KVKsa t the demonstration stageexcephd f ur
Maharashtran which a large number of varieties was repariédrying levels of yield gaps
have beemecordeduy varieties In Madhya Pradesh, the yield gaps, between the demonstration
stage and actual farmerds pl ot ,reportedvaristiasr y i n g
and the B:C ratio is better during demonstratitaye (Table 4.15Most of the KVKs had used
0995606 variety during the demonstration and
by many of the KVKs in Rajasthan. Similarly, in Maharashtra and gaps are varying from 11%
to 67% across the var ilé&t8ide si su susbdevarietfilmee | Y M. /
Maharashtra. In most of the other states the gap in yield between the demonstration stage and
at farmerds pl ot i s var wihafg mdnyvariatiedb&tesyieldo 4 2 %.
is reported at the demonstration stégeis notachevedduring the actual plantation at the
far merwhsi @H ofturt her i mpacted the B:C ratio a

Groundnut

In Gujarat, the yield gap at the farm@psots comparé to the demonstration stage is in
range of 12% to 42&6 a6G6 2 0é -dsddSari&@idsanOdjarae | y
(Table 4.16)In the two majoproducingstatesof Rajasthan and Andhra Pradesh, the yield gap

isinther ange of 15% to 25% between the demonstr
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Karnataka, the wld gap ign the range 026% to 51% and in Tamil Nadu this is from 18% to

82%.

Mustard

A large numbenof varieties of mustard are sown across mpjaducingstatesi 19

varieties in Uttar PradeshO varieties in Rajasthan and 9 varieties in Madhya d3taale

reported

by

vari

ous

KVKs in Uttar PradeslandHaryanaa | o n g

of yield

gap

bet ween

KVKg 494

t he

vhei eteppest wvee
wi t-th2 @ NWReCrDiRe t y

n

major states is varyinigetweeril 3% to 33% in Rajasthan, 16% to 87% in Uttar Pradesh, 26%
to 84% in Madhya Pradesh5% to 21% in Haryana and 14% to 65% in West Be(igable

4.17).These large gaps reflect that the acyield a t

t he

far mer 6s

pl ot

yield that is achieved during the demonstration level. Achieving the demonstration stage yield

levels of various oilseed crops itself can boost the production of these oilseeds to meet the

current edibleil demand.

Table4.15Yi el d gaps during de mon sivargetirwise-rSoybdara g e
State Variety name Yieldgap Far me r ¢ Demonstr.ation No. of KVKs
(%) B:C ratio B:C ratio covered
JS 9752 75.4 2.3 2.9 2
Madhya Pradesh JS9305 41.2 1.6 2.4 1
JS 9560 33.3 1.9 2.2 22
Pule Agrani (KDS344) 67.3 2.7 2.7 1
JS9305 52.2 21 3.2 2
MACS-1188 39.5 1.8 2.1 4
JS9560,Phule Agrani 33.7 11 1.3 1
JS 9560 26.5 1.4 1.6 3
_ Maharashtra M.A.U.S-158 26.5 1.9 21 8
Major NRC- 37 25.8 1.9 21 1
KDS-344 23.0 25 31 1
JS 335 20.9 1.3 15 1
Phule Agrani 17.9 2.0 2.3 2
MAUS-162 16.1 15 1.4 2
JS9560, MAUS71 11.4 3.0 3.0 1
Rajasthan JS 9560 29.0 1.8 21 8
NRCDR-02 12.6 3.5 3.5 1
Karnataka JS 335 35.4 2.6 2.8 1
DSB-21 26.3 2.5 3.8 1
Gujarat NRC- 37 27.8 2.3 2.8 2
JS335 19.6 2.2 2.5 2
Minor Chhattisgarh ~ JS 9752 41.6 2.3 2.5 2
Nagaland JS335 23.0 1.5 1.8 1
Bihar PS1042 16.7 1.9 2.2 1
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Table 4.16: Yield gaps during demon sitvariatwise-n
Mustard
. Yield ga Far mer ¢( Demonstration No. of KVKs

State Variety name (%)g P B:C ratio B:C ratio covered
NRCHB- 101 32.9 2.5 2.8 4
NRCDR-02 30.1 2.7 3.3 7
Giriraj 26.5 25 2.7 1
RH-406 25.7 4.3 4.8 2
Rajasthan RH-406, DRMRIJ13 23.8 2.5 2.9 1
DRMRIJ31 23.8 2.9 3.2 4
PM-26 23.7 2.5 2.9 2
RGN-229 21.3 2.5 2.7 3
RH-749 18.3 2.6 2.9 3
1J31 13.4 2.3 2.7 1
DRMRIJ31 87.2 3.1 4.0 1
CS56 63.6 3.2 4.0 1
PM-26 56.8 2.2 3.1 1
Vaibhav 53.5 2.8 3.7 1
NDRE-4 53.5 2.0 2.4 1
RGN- 73 51.9 2.3 3.2 4
Varuna 50.0 2.3 3.2 1
RH-749 46.6 2.8 3.4 12
Uttar YSH-401 45.9 1.9 2.6 2
Pradesh PPS1 45.7 1.2 1.5 1
NDR 8501 41.2 2.2 2.5 1
NRCHB- 101 28.7 1.6 1.9 1
Urvashi 27.7 3.3 35 2
Major Giriraj 25.1 2.5 3.0 2
Pusa 28 25.0 2.3 3.0 1
1990 23.1 4.8 55 1
Pusa30 22.7 1.8 2.2 1
NRCDR-02 18.7 2.5 2.8 1
Pitambri & 2009 15.9 1.2 1.3 1
Rohani 84.4 1.8 2.7 1
Arpan 64.4 1.8 2.7 1
Pusa Jay Kisan 63.9 2.1 2.8 2
Madh DRMR 2 53.3 2.6 3.8 1
P; deysi GIRRAJ (1J31) 53.0 2.4 3.4 1
RVM-2, RH749 46.9 2.4 3.0 1
NRCHB- 101 36.3 2.5 3.2 3
NRCDR-02 28.3 3.0 3.7 2
RVM-2 26.1 2.6 2.9 4
RH-749 21.1 2.0 2.3 5
Haryana RB-50 16.3 2.6 2.5 1
NRCDR-601 14.9 2.0 2.2 1
PAN-70 64.7 1.7 2.4 1
YSBNC-1 58.6 1.6 2.2 1
West B-9 36.8 2.1 2.5 3
Bengal Pusa mustar26 31.3 1.9 2.2 1
Pusa Mahek 29.1 2.0 2.3 3
NC-1 26.3 2.0 2.5 1
JD-6 13.8 1.5 1.7 1
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Table 4.17: Yield gaps during demon s-tvariegwis®-n
Groundnut
. Yield ga Far mer ¢ Demonstration No. of KVKs
State Variety name (%)g i B:C ratio B:C ratio covered
GT-3 41.7 1.6 1.8 1
TG-37 A 38.4 1.9 2.1 5
Gujarat GG-20 25.0 2.0 2.5 9
GJG31 17.2 2.3 3.0 1
GJG9 14.4 2.5 3.0 2
GG2 12.1 1.5 1.8 2
HNG-10 21.6 2.8 3.3 1
Rajasthan GG-20 19.1 2.5 2.9 1
UG-5 18.9 2.2 25 1
HNG-69 15.5 2.7 0.5 2
TAG-24 24.6 2.0 1.7 2
Andhra Pradesh Dharini 23.9 3.1 3.1 5
Major Kadri-6 23.5 1.8 2.0 4
G2-52 51.2 3.1 3.9 2
GPBD-4 46.0 29 3.1 4
Karnataka TMV -2 41.1 1.6 2.2 2
K-9 37.7 1.8 2.4 2
KCG-6 26.5 0.8 0.9 1
VRI-8 82.4 1.4 2.3 1
GJG9 50.0 1.6 25 1
TG-37A 32.1 1.8 2.2 1
Tamil Nadu GJG31 30.7 2.4 2.8 1
Co-7 28.2 1.9 2.4 5
K-9 22.6 2.2 2.6 3
Co6 19.3 1.8 2.1 1
TMV-13 18.4 2.2 2.7 6

Factors affecting the oilseed crop yield

stag

This section deals with the study of the factors impacting the oilseed crop yield in the

country. The list of important factors is streamlined from the available set of factors which may

influence the crop yield. Fahis purpose, the unit level Cost of Cultivation database is used.

The dataset provides the farmer level data which is extracted for important ®ilseeajor

producingstates. Finally, the panel data set is prepared using the crops, states, farmers and time

into consideration. The time period of analysis includes 2000 to 2017, the latest available

period. The final dataset for the analysis is considered in the log form.

Various inpus in theanalysis includé labour costs (human labourfamily, attached
and casual labours; animal labdunired and owned; and machine labdurired and owned),
seed cost, fertilizer cost (N, P, K and NPK combined), manure cost, indectmst, crop

insurance cost, payment contractor cost, irrigation cost (machine irrigdticed and owned),

leased land reat cost, land revenue cost, imputed rent cost, depreciation and other

miscellaneous cost$he oilseedincluded in the analysaresoybeangroundnut, rapeseed &

mustard, sesame, sunflower, safflower aiggrseed. The states coveradAndhra Pradesh,

Assam, Bihar, Chhattisgarh, Gujarat, Haryana, Karnataka, Madhya Pradesh, Maharashtra,
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Odisha, Punjab, Rajasthan, Tamil NaduaU®radesh, Uttarakhand and West Benglaése

states arselected if the crop is grown aparticular state.The total number of observations
is 62,904and the frequency distribution is presentedable 4.18This suggests that the farm
level data isconcentrated in major oilseed crdpsoybean, groundnut, rapeseed & mustard

and sesame crop.

Table418 The frequency distribution (%) of
Crops Groundnut Nigerseed Rp&m  Safflower Sesamum Soybean Sunflower Selected crops
Andhra Pradesh 14.7 1.7 0.4 20.8 3.9
Assam 11.9 4.4
Bihar 3.2 1.2
Chhattisgirh 2.4 0.0 0.7 0.2
Gujarat 41.6 6.1 30.9 14.0
Haryana 10.3 3.8
Karnataka 8.2 0.1 19.1 0.0 0.1 53.8 3.4
MadhyaPradesh 0.0 11.9 3.2 4.9 48.0 155
Maharashta 11.4 80.9 40.8 254 15.2
Odisha 5.3 85.7 0.2 7.6 2.4
Punjab 1.3 0.1 0.5
Rajasthan 2.6 28.5 24.7 10.0 16.4
Tamil 15.9 8.4 4.1
Uttar Pradesh 0.3 21.3 5.3 8.4
WestBengal 13.7 16.5 6.7
Selected states 20.5 0.5 36.7 0.5 10.4 28.6 2.8 100.0

t

The final model specifications were reached exploring all the available input variables

for model testing and the fixed effect model andrdre@lom effect modebere run on the final

set of variablesThe final model specifications are tested bgusimartest to select between

fixed effect and random effect model. Thauddmartest selection criteriauggests that:

Null hypothesisRandom effect model is appropriate.

Alternative HypothesisRandom effect model is not appropriate

The Decision ruleThe Pvalue of Chisquare test is statistically significant therefore the Null

he

hypothesis is rejected that the Random effect model is appropriate and concluded that the Fixed

effect model suits better for the Stochastic Frontier analysis (SH#).test resultseflect

selection offixed effect model based on significance of-sQuare test statistics as suggested

by the Hausmatest.

The typical Stochastic Frontier Analysis (SFA) function given by Aigner et. al., (1977)

is presented in the form of

aioonoo MQOOGOEMILY QWWa v

o

,‘Qd

0

This is an extension of the classical production function with the possibility to deviate

from the production frontier due to technical inefficien&umbhakar(1990) modelled
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technical efficiency effects as a product of an exponential function of time involving
two parameters as well as a thing@ariant nonnegative random variahlBattese and
Coel | i bGatso presedt®d2a) modifiedodelto measure the tenital efficiency
effect.

We considered th8tochastic Frontier Analysis (SFA) functigiven by Aigner et.
al., (1977) in the form of
agioonoo Qo wcbedneuﬁ@QBIm i'Fib('Q'fé’)'Q (ARl i&gEDMo 0 0o

where the output (yield) is a funoction ?fql(abour cost, fertilizer cost, seed cost, irrigation
cost and time trendanalysed in the stochastic frontier panel model considering the variables
in the log form and model distnition as truncated normal addeck for robustnesk specific,
the labour cost isombined cosof all type of labous incurred by the particular househald
i.e., manual labour (family, hired and casual labours), animal labour (hired and owned) and
machine labour (hired and ownedgrtilizer cost is combined cost of N, P, K and other
fertilizers; irrigation cost is combined cost of machine irrigation (hired angedyvand the
irrigation charges paid by the household.

The Stochastic Frontier Analysis (SFA) functionthe basic form agiven by Aigner
et. al., (1977)s consideredThe Rvalue of Chisquare test is statistically significant at 1%
level. The resultof the SFA analysis, are reported Tiable 419, depicts that there exists a
positive and statistically significant relationship between labour cost and yield per hectare
implying that one percent increase in labour cost will increase the yield per HBcti %.
Also, there is positive and significant association between seed cost and yield per hectare that
is increasing seed cost by 1% will increase the yield per hectare by 0.78%. The elasticity of
fertilizer cost with respect to yield per hectare iggateve €0.34%) and statistically
insignificant. The coefficient of year is positive (+0.58) and statistically significant in the
equation representing technical progress taking place over theTit@exogenous variable

considered here is irrigation cost

The coefficient of which is negative and statistically significant to technical
inefficiency, that means the coefficient is contributing positive to technical effici@rtey

achieved through irrigation to improve thield.
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Table 4.19: The Stochastic Frontier Analysis (SFA)

True fixedeffects model (truncatedormal)

Group variable: xt Number of obs = 26162 Prob > chi2 =0
Time variable: year Number of groups = 3298 Wald chi2(4) = 509.78
Yield Coef. RObéJrSrt Std. z P>|z| [95% Conf. Interval]
Frontier
Labourcost 0.037 0.006 5.970 0.000 0.025 0.049
Seedcost 0.008 0.004 1.870 0.061 0.000 0.016
Fertilizer cost -0.003 0.004 -0.750 0.454 -0.012 0.005
year 0.006 0.001 9.700 0.000 0.005 0.007
Mu
irrig_cost -0.002 0.001 -3.180 0.001 -0.004 -0.001
_cons -151.55 5.728 -26.46 0.000 -162.8 -140.3
Usigma
_cons 4.123 0.033 123.93 0.000 4.058 4.188
Vsigma
_cons -3.566 0.063 -56.790  0.000 -3.689 -3.443
sigma_u 7.86 0.131 60.12 0.000 7.605 8.117
sigma_v 0.168 0.005 31.84 0.000 0.158 0.179
lambda 46.74 0.130 359.05 0.000 46.48 46.99

The presence of technical inefficiency is tested using the Likelihood Ratio (LR) test.
The final Maximum Likelihood Estimates (MLEsYye run and the scores of ttexhnical

efficiencyare generated.
TechnicalEfficiency based on th8FA modelspecifications

The presence of technical inefficiency is tested using the Likelihood Ratio (LR) test.
The final Maximum Likelihood Estimates (MLEsYye run and the scores of ttexhnical
efficiency are generatedhe technical efficiencyscores were workeoutbased on the final
SFA model specifications, fdhe mentioned set of oilseed crops and major produsiates
consideringl8 yeas tGime frame On the overall basisechnical efficiencyis worked out at
71% This indicatesthere isstill 29% scopé&o enhance the output (yield per hectare) through
technical efficiency to reach its full potential using different combinations of inputs (labour
cost, seed cost and fertilizer coskhe technical efficienciebased on (ixrop-specific; (ii)

states witin cropspecific and (iii) timebasedarefurther worked out.

At the crop specific level, the highdsthnical efficiencyscore is observed for soybean
and rapeseed & mustard crops (a®oj2Figure 4.16).The lowest scores are recorded for
safflower (66%), followed by groundnut crop (68%), indicating that up to 32% yield

enhancement is achievable through better combinations of various inputs.

98



Figure 4.16: Technical efficiencie (TE) scores and scope to enhance the efficiebhgycrop
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The statespecific analysis otechnical efficiencyscores replicates the crop level
outcomes except in a few cases. The detailed analysis wciaical efficiencyscores based
on the crop aththe statespecific observations is reportegdTable 4.9 and Figure 4.17The
mean TE is observed to be high for states growing soybean and rapeseed & mustard (except
Uttar Pradesh and Punjab). The other major producing states which recorded contparative
low TE scores are Andhra Pradesh and Guijarat (for groundnut and sesame seed); Karnataka
(for groundnut, sunflower and safflower); Maharashtra (for groundnut and sunflower) and
Rajasthan (for sesame seed). There is 30% to 47% potential for enhaniceiiierihrough

better combinations of various inputs, especially in Rajasthan for sesame seed (47%) and
Karnataka for safflower (42%).

Figure 4.17: Technical efficiencies (TE) scoredy crop and state
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Some of the farmers rexded a very low TE of just-3%, possibly due to crop failure
due to uncontrolled factors, which is a worrying sign. On the other hand, the maximum TE in
some of the cases is close to 97% for farmers in many states growing rapeseed & mustard crop.

The varation in mean TE is high in Rajasthan for sesame seed and in Karnataka for safflower.
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Table 4.20: Technical efficiencies (TE) scoredy crop and state

Crop State Obs MeanTE Std. Dev.TE Min TE Max TE
MadhyaPradesh 134 0.721 0.197 0.195 0.904
Soybean  Maharashtra 487 0.712 0.208 [oozomw 0.921
Rajasthan 44 0.731 0.185 0.174 0.904
Andhra Pradesh 723 0.684 0.214 0.090 0.951
Gujarat 3085 0.673 0.221
Karnataka 278 0.644 0.245 0.045 0.949
Groundnut  Maharashtra 391 0.664 0.232 0.949
Odisha 70 0.301 0.919
Rajasthan 261 0.743 0.182 0.099 0.923
Tamil Nadu 1273 0.697 0.190 0.096 -
Assam 6 0.752 0.205 0.339
Bihar 659 0.746 0.222 0.943
Gujarat 1374 0.737 0.173 0.956
Rapeseed & Haryana 2282 0.108
mustard Mad_hya Pradesh 548 0.749 0.155 0.188 0.937
Punjab 243 0.696 0.219 0.929
Rajasthan 5576 0.730 0.171
Uttar Pradesh 3993 0.664 0.222 0.957
WestBengal 2800 0.736 0.155 0.109
Andhra Pradesh 52 0.699 0.202 0.174 0.926
Gujarat 586 0.663 0.241 0.953
Odisha 8 0.740 0.919
Sesame  paiasthan 2 0.584 0.415 0.290
Tamil Nadu 322 0.709 0.183 0.084 0.949
WestBengal 529 0.756 0.061 0.948
Andhra Pradesh 159 0.723 0.158 0.206 0.940
Sunflower Karnataka 165 0.672 0.247 0.072 0.933
Maharashtra 108 0.692 0.206 0.135 0.932
Maharashtra 2

There is no clear trend in improvement, if any, of the TE over the years at the farm
level, though it is close to maximum level in the past couplgeafs (Figure 4.18Better
insights can be achieved if TE trendaisalysedat the crop and state levelthe mean TE is
ranging from 64% (lowest in 2002) to 75% (highest in 2001, 2010 and 2016).

Figure 4.18: Technical efficiencies (TE) scoresy year
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Chapter5:l ndi ads potential to produce

Production of oil palm fruit, production shifts and growth rates

The global palm fruit production in 2019 is reported at 410. 7 million tonnes which is
higher than any of the field grown oilseed crop production. The total acreage allocated under
pam fruit cultivation is 283 lakh hectares. The productivity of palm fruit is increased from 3.8
tonnes per hectare in 1961 to about 14.5 tonnes per hectare i(R2Qa& 5.1).But the
productivity witnessed a stagnation since year 2005 hence impacted thetiproducecent
time. Indonesia is the largest prothg countryof palm fruits, about 60% of global production
from about 52% of global acreage under palm cultivation. This is followed by Malaysia,
contributes in another 24% of global production. Thailasigeria and Colombia are other
minor produang countries (Figure 5.2).
Figure 5.1: Global production obil palm
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Figure 5.2: Major growing countries of palm fruitArea and productioshares (%) in 2019
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acreage in major proding countries during past six decades. Whereas, the yield of palm fruit
is declined in all the major prodimg countries and thdecline rate is sharpened during recent

decadegTable 5.1).During the recent decade (2012019), the yield witnessed least growth
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rate (actually declined b¥).1% rate). Infect, a stagnating trend in yield is witnessed since 1990
onwards on decadal gmh basis. Increase in plantation and the time to reach at the maturity
period may also have impacted global average yield. Over the time, the proportionate acreage
and hence the production share among the major prafdocuntries is shifted from Nigeria

to Indonesia Kigure 5.3).The share during the transition phase from 1976 to 2006 was
dominated by Malaysia.

Table 5.1: Decadal growth rate in area, yield and production of palm fruit during-2069

Countries 19611970 19711980 19811990 19912000 20012010 20112020

Colombia [ 389 5.6 13.3 3.0 3.0 11.6
Indonesia 3.8 9.7 13.4 12.0 13.0 6.6
$ Malaysia 15.0 16.9 8.8 5.8 3.6 0.4
< Nigeria [ =28 1.0 1.9 2.4 0.2 2.8
Thailand 0.0 30.7 20.9 9.6 9.7 5.9
World -1.3 3.1 4.9 4.9 5.7 4.4

Colombia 0.2 0.4 1.0 1.7 0.9 - 26
Indonesia -0.3 -0.3 0.3 0.7 -0.6 -0.5
2 Malaysia 23 1.0 -0.1 0.5 1.0 0.3
i~ Nigeria 0.0 0.0 1.1 0.0 -0.3 0.1
Thailand 0.0 9.1 3.0 1.6 0.0 -0.8
World 2.4 3.8 2.9 2.1 1.9 -0.1
_ Colombia [1386 6.1 14.4 48 4.0 8.7
o Indonesia 35 9.4 13.7 12.8 12.3 6.0
S Malaysia 17.6 18.0 8.7 6.2 4.6 0.7
3 Nigeria [ 2.8 1.0 3.0 2.4 -0.4 2.9
a Thailand 00 [aze 244 11.3 9.8 5.0
World 1.1 7.0 7.9 7.1 7.7 4.3

Figure 5.3: QOil palm fruit in top growing countries area and production shift during 198019
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Yield of oil palm fruit and the oil extraction rates

The yield of palm fruits is reported highest in Malaysia, which iss#@nd largest
produdng country, at about 19 tonnes per hectare as of -201@igure 5.4).The largest
produdng country Indonesia and the other major prodgccountrieslike Colombia and
Thailand also reported the yield of palm fruit above 16.6 topeesiectare. The yield of oil
palm fruits in India is comparatively very low at just 4.36 tonnes per hectare which is only
above the yield in the Nigeria. In Nigeria, the yield of palm fruits per hectare basis and the oil
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extraction rate are very low, mublklow as compared to other major pradgaountries. The

oil extraction rates are witnessed highest in Malaysia and Colombia at the level of close to 20%
(Figure 5.5).The extraction rate of oil palm from palm fruit in India is also reported close to
that of in the countries like Indonesia and Thailand at close 1b826.

Figure 5.4: Yield and yield gaps of palm fruits in major prothgcountries (Tonnes/Hact 2019
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Figure 5.5: Oil extraction rates of palm fruits (in %) in major prothgecountries and India
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Palm oil production in India

India produced nearly 279 thousand tanrmé crude palm oil in 20:89. Andhra
Pradesh is the largest prothug stateof the palm oil in India contributed nearly 83.5%
production share in Indigrigure 5.6).This is followed by Telangana (13.3%erala (1.7%)
and Karnataka (0.8%) as of 2018. The extraction rate of oil is recorded at nearly 19% in
Telangana, followed by Goa (18%), Karnataka and Andhra Pradesh (nearly 17%-epach)
5.7).India has a huge potential to produce the palm &eribss the states. The total cultivated
area under palm trees in India in 2€®is about 3.55 lakh hectare, of which nearly 1.76 lakh
hectare is in Andhra Pradesh, followed by Karnataka (0.46 lakh hectare), Tamil Nadu (0.32
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lakh hectare), Mizoram (0.2@&kh hectare), Odisha (0.23 lakh hectare) and Telangana (0.20
lakh hectare).

Figure 5.6: Crudepalmail production in India and two of major prodag states (in ‘000 Tonnes)
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As per the assessment committee report in 2020 to assess the potential area under the
palm olil trees, India can utilize nearly 28 lakh hectare acreage under palm trees plantation
across the stateshe new states emerged for the potential plantation of palm tree in India other
than the above states arkssam, Tripura, Maharashtra, Arunachal Pradesh, Madhya Pradesh,
Bihar and Meghalaya having potential to increase area above 1.2 lakh hectate sicar
with a list of other minostates (Table 5.25ince the plantation is in the initial stage in many
of the state, the total production of fresh fruit bunchepabh is reported about 15.45 lakh
tonnes as of 20120 majorly contributed by Andhrarddesh (12.78 lakh tonnes) and
Telangana (2.1 lakh tonnes). The production is expected to increase soon in other states as well.
An attempt has been made to present two scenarios for potential for palm oil production in

India based on the assumptions appéaasible at present time:
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Scenariel: the productivity of fresh fruit bunches of palm is same as reported for the states as
in 201920 and the productivity is half (at 50% level) of thelatlia productivity for the states
for which the productivitys not reported as of 202; and

Scenarie2: the productivity of fresh fruit bunches of palm is same as reported for the major
states (Andhra Pradesh, Telangana, Kerala and Goa) as #2Q@t®@l the productivity is half

(at 50% level) of the alindia productivity for the states for which the productivity is not
reported and also for the states with very less productivity (below 0.32 tonnes/hectare) as of
201920.

Under these two scenarios, the potential production of fresh fruit bunches of palm is
worked out. The potential production of fresh fruit bunches of palm in India under scenario
one and scenario too may increase up to 118.44 lakh tonnes and 126.27 lakh tonnes,
respectively. Considering the oil extraction rates for different states reporteddieepalm oil
production as for the year 2018, and keeping this oil extraction rate fix at 11 &%¥the un
reported stateshelowest among the states reported, the potential crude palm oil production is
under scenarid and scenari@ can be increadeby nearly 592% and 629%, respectively. This
means, under both the scenarios, once the country is able to utilize this potential area for palm
production, the country may achieve the increased palm oil production by close to 6 times as

compared to the psent crude palm oil production in 2018.

This appears a reasonable better status as compared to the current production level as
far as the supply side of palm oil production is considered. But is it enough to meet the current
demand scenarios? An attenmptmade to highlight the gaps and potential area to further

increase, even above the potential area level

The oO0tot al availability/the demand2® of fr
is calculated at 1500 lakh tonnes. This is consideringixheiport equivalent of fresh fruit
bunches of palm, worked out at 1484.2 lakh tonnes by multiplying the import of palm oil (at
87.37 lakh tonnes in 20120) and the oil extraction rate of India (at 16.99%); and ii) the fresh
fruit bunches of palm produced India in 201920 at 15.45 lakh tonng3able 5.3) Again,
three realistic scenarios are considered to increase the acreagealniee to meet this

demand level:

Scenariel: The productivity of fresh fruit bunches of palm isi&86 tonnes per hextas in

201920 (the national average yield in India).
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Scenarie2: The productivity of fresh fruit bunches of palm is7&1 tonnes per hectaas in

201920 (the weighted average of top two producing sta#esdhra Pradesh and Telangana).

Scenarie3: The productivity of fresh fruit bunches of palm is8atl tonnes per

hectargdoubling the national average yield of India as in 2009

To meet the demand level of nearly 1500 lakh tonnes of fresh fruit bunches of palm,
the countryneedsto arrange nearly 344.26 lakh hectare of land under palm tree plantation
(under scenarid) (Table 5.4)This suggests, the country need to increase the current planted
area under palm tree plantationins201920 by nearly97 times This is a huge targebt
achieve. Under scenafiband scenari®, the land under palm tree plantation has to be increase
to nearly 197.1 lakh hectare and 172.1 lakh hectare, respectively. Equivalently, the current
acreage under palm tree plantation is to be increa®s.bytimes(Scenarie2) and by48.5
times(scenarie3d) as compared to the area under palm tree plantation as in March 2020. Again,
this is nearly 7.04 times and 6.15 times higher, respectively, for Scéharid Scenari3,
than the potential area assessmenth®feassessment committ@€20.

The dynamic import scenarios, changes in international prices of edible oils, impact of
this on the domestic prices etc. factors impact edible oil production. To bring more acreage
under the edible oil plantation, the lotgrm planned strategies are required. This is expected
that the promotion of GM oilseed crops may increase oilseed production by nearly 15 to 20 %.
Increasing the MSP for the edible eéxiscan bring more acreage undersegdscultivation
and plantation. Additionally, the impact of linking the import duty to the MSP may further be
explored. Many of such planes are already demanded by various stakeholders such as Solvent

Extractors Association of India (SEA).

The details on themport of edible oils which is largely contributed by the palm oil in

various importing form, is discussed in Chapter 6.
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Table 5.2: Palm oil production scenarios: For potential states and India

Potential T.Otal Production of  Productivity ofpalmfreshfruit bunches (2019 Potential prodychon afl Crude Potentialcrudepalm oil
area of re  cultivated Oil palmfresh 20, in Tonnes/Ha.) palmfreshfruit bunches palmoil production (in Tonnes)
State izfne;?tqéin ar&grléﬁ o fruit bunches (in Tonnes) production oil ex(t(r)rzlé:’g(;nrate
X S (201920, in . . . . (201819, . .
2020 (in 2020 (in Tonnes) Scenario 1 Scenario 2 Scenario 1l Scenario 2 in Tonnes) Scenario 1 Scenario 2
Hectare)  Hectare)

1 2 3 4 5 6 7 8 9 10 11 12
Andhra Pradesh 531379 175839 1277760 7.27 7.27 3861343.8 3861343.8 232938 16.9 652149 652149
Karnataka 72642 46330 12685 0.27 2.18 19889.1  158224.1 2280 17.2 3426 27251
Tamil Nadu 95719 32409 3798 0.12 2.18 11217.3  208488.9 1017 14.5 1626 30230
Gujarat 62361 6049 745 0.12 2.18 7680.4 135830.7 11.8 906 16024
Odisha 34291 22667 7106 0.31 2.18 10750.1 74690.4 11.8 1268 8811
Goa 2000 970 1716 1.77 1.77 3538.1 3538.1 411 18.0 638 638
Tripura* 146364 530 2.18 2.18 318800.6  318800.6 11.8 37609 37609
Assam 375428 2196 2.18 2.18 817732.9  817732.9 11.8 96467 96467
Kerala 43676 5794 27201 4.69 4.69 205045.0 205045.0 4609 15.2 31222 31222
Maharashtra* 162210 1474 2.18 2.18 353315.3  353315.3 11.8 41680 41680
And & Nico* 3000 1593 2.18 2.18 6534.4 6534.4 11.8 771 771
Mizoram 66792 26642 4600 0.17 2.18 11532.3  145482.0 625 11.8 1360 17162
Chhattisgarh 57149 5383 279 0.05 2.18 2962.0 124478.2 11.8 349 14685
Telangana 436325 19522 208826 10.70 10.70 4667349.9 4667349.9 37205 18.8 878647 878647
Arunachal P 133811 3126 2.18 2.18 291458.4  291458.4 11.8 34383 34383
Nagaland 51297 4072 2.18 2.18 111731.8  111731.8 11.8 13181 13181
Manipur 66652 2.18 2.18 145177.1  145177.1 11.8 17126 17126
West Bengal* 45463 2.18 2.18 99024.6 99024.6 11.8 11682 11682
Meghalaya* 122637 2.18 2.18 267120.0 267120.0 11.8 31512 31512
Bihar* 123148 2.18 2.18 268233.0 268233.0 11.8 31643 31643
Madhya 118079
Pradesh* 2.18 218 257192.0 257192.0 11.8 30341 30341
Uttar Pradesh* 48663 2.18 2.18 105994.6  105994.6 11.8 12504 12504
All states 2799086 354596 1544716 4.36 4.36 11843622.7 12626785.8 279085 17.0 1930490.3 2035717.3

Productivity for Productivity for 201921, OER fixed at 11.8
201921, considering 50% of 'All Potential Potential (lowest for )
Total of Provisional  considering 50% of  state' productivity for production production reported states)
Remark potential figures for ‘All state' missing values as well a: as column  as column fo? states with 592% 629%
area 201920 productivity for for states with 2 x column 2 x column missing values in
missing values in  produdivity less than 0.32 5 6 col%mn 9
column 4) in column 5

Source: Department &griculture, Cooperation & Farmers Welfare

Note: * NFSMOP is not being implementgidalf of the productivity of all states in column 5 is 2.18, minimum extraction rate is of Mizoram (11.8) among refiegted sta
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Table 5.3: Total availability/demand of Palm Fresh Fruit Bunches (229

S. No. Variable Quantity
1 Potential area of rassessment Committee 2020 (in lakh hectare) 27.99
2 Cultivated Areg201920) (in lakh hectare) 3.55
3 Production obil palm Fresh Fruit Bunches 2029 (in lakh tonnes) 15.45
4 Productivity- 201320 (Tonnes/Ha.) 4.36
5 Crudepalmoil production- 2018 (in lakh tonnes) 2.7
6 Oil extraction rate 201819 (in %) 16.99
7 Import of palmoil - 201920 (in lakh tonnes) 87.37
8 Import equivalent to Oipalm Fresh Fruit Bunche201920 (in lakh tonnes) 1484.2
9 Total availability/demand of Opalm Fresh Fruit Bunches (20438, in lakh tonnes) 1499.7

Note: For S. No. 7 source for import: DGClSlatabaseFor S. No. & considering the oil extraction rate for India (2018) = 16.99%;
For S. No. 9 addingS. No. 3 and S. Nob68

Table 5.4. Palm oil required area scenarios for India

Scenarios Required Area to increase by, w.r.t.
area Cultivated area Potential area
. Considering average productivity of Indiaaif palm freshfruit . .
Scenariel bunches (20120) = 4.36 Tonnes/Ha. 344.26 97.1 times 12.3 times
. Considering productivity of Andhra Pradesh and Telangaod of . .
Scenarie2 palm freshfruit bunches (20120) = 7.61 Tonnes/Ha. 197.08 55.6 times /.04 times
Scenarie3 Considering doubling the average productivity of Indiaibpalm 172.13 48.5 times 6.15 times

freshfruit bunches (20120) = 8.71 Tonnes/Ha
Note: Potential area as suggested by theassessment committe2020; Required area in lakh hectare; Actuata is of year 201:20.

Scope to produce oil from other secondary sources

Rice bran oill
Rice bran oils theoil extracted from the hard outerown layer ofrice called chaff

(rice husk). It is known for its higmoke poinbf 232°C (450°F) and mild flavour, making

it suitable for hightemperature cooking methods suchsts fryinganddeep frying
(Wikipedig. This oil is also popularly krvan as Wonder oil or heart healthy oil and extracted
from the extremely nutritious bran layer which covers the Rice Grain after the paddy husk
layer. Generally considered to be a light oil and is good for cholesterol managEoréunté

food9. The rice bra oil is rich in vitamin E, antioxidantand natural bioactive phytoceuticals
such as oryzanol, tocopherols, tocotrienols, and lecithin. The global rice bran oil market
reached a volume of 1.8 million Tons in 2020. India is the largest pragdaountryof rice

bran oil, accounting for the majority of the total global production. This can be accredited to

the easy availability of raw material across the countma(c group.

Rice bran oil is one of the fastagiowing categories among edible oils andrtheports
have been increasing over the past four years (2016 201920). In India, rice bran oil is
also used for blending with mustard oil, which is one of the most expensive edible oils in the
country.Imports of rice bran oil from Bangladesh haleeady hit 60,000 tonnes during the
April to October 2021 period compared with 75,000 tonnes during-20190 is expected to
get double in 202@1. The import of rice bran oil from Bangladesh is protected under the
South Asian Free Trade AgreemeBt¢romic times Nov. 202]. India plan to push for more
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domestic rice bran oil production, from the current production of 11 lakh tonnes uglé 18
lakh tonnes, in a bid to counter the inflation in edible oil prices across the colinérpiinti
Oct. 202).

The government has requested the states to assess the potential of rice bran oll
production in the rice clusters and also enhance the capacity of rice mills so as to ensure that
maximum rice bran oil is extracted. The major prodgstates have to adse the authorities
concerned to promote setting up of rice bran oil plants in rice milling clusters, provide adequate
financial incentives to rice mills for procuring required machinery for producing rice bran oll
through industrial policies. For this, tetates need to extract details on the number of rice mills
and their milling capacity, total rice bran production, rice bran sent for cattle feed, rice bran
sent for solvent extraction plant and number of mills required up gradation. States such as
Telangana, Madhya Pradesh, Uttar Pradesh, and Punjab have already shown interest and agreed
to set up rice bran oil solvent extraction plants. The FCI is to organise state level interactive
workshops with the rice millers and field offices to assess their téainal requirements.

Rice bran is used in confectionery products such as bread, snacks, cookies and biscuits, also
used as cattle feed, organic fertiliser (compost), medicinal purpose, and in wax making, soap
and fatty acids manufacturing, also used isngetics, synthetic fibres, plasticisers, detergents,

and emulsifiers. Rice bran oil production was 9.20 lakh tonnes in2919.90 lakh tonnes in
201516, and 10.31 lakh tonnes in 2018. The sale of fortified rice bran oil on commercial

basis was laumed by NAFED on June 15, 2021 through its multiple outlets in Delhi/NCR.

An MoU was signed between NAFED and Food Corporation of India for the production and
marketing of fortified rice kernel. Replace palm oil with rice bran oil to avoid importing the

former at a huge coste Hans India Oct 2021).

There are over 200 rice bran oil units as of 2018, including more than 100 in Punjab and
Haryana. Currently, the total installed capacity of rice bran oil is around 1 million tonne per
annum. About 30% of Ht is located in Punjab and Haryana. Rice bran oil is produced from
rice chaff, an oily layer between the paddy husk and the rice grain. Its extraction involves a
long chain where farmers sell paddy to rice millers. Millers sell the chaff to solventterdrac
who sell it to refiners. While farmers get nothing for the chaff, mill owners and extractors make
huge profit from the byroduct. The lessons from the past suggest, any price increase after
government increased import duty on crude and refinedeedlls] the benefits are only limited
to organised extractors and millers and the same is not passed on to the fEneé¢tibtei
Aug. 2018.
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The paddy harvesting time is also the peak season for processing of ride [2@G20
21, India produced ndsr124.37 million tonnes of paddy. Considering the basic conversion
rate of about 12 to 13 kg (average 12.5 kg) of rice bran extraction from one quintal of paddy,
and 3 kg of extraction of rice bran oil from 12.5 kg of rice bran or one quintal of paddy, an
attempt is made to present a scenario for rice bran oil production in the country. The production
data for the year 20201 from the Ministry of Agriculture database is utilised for the
computation. An additional scenario considering 4 kg rice bran mdaion from one quintal
of paddy is also presented. This reflects that, by utilizing 5% of paddy (5 % of total paddy
production in 20221 = 6.22 million tonnes) and considering 3% and 4% of the oil extraction
rate, nearly 186.6 thousand tonnes of an8.24housand tonnes of rice bran oil can be
produced as the minimum capacity level, respectively. Over time, the rice bran oil production
can be increased to 746.2 thousand tonnes or 994.9 thousand tonnes, respectively (by utilizing
20% of paddy with an dsaction rate of 3% and 4%, respectively) and further to 1865.5
thousand tonnes or 2487.4 thousand tonnes (by utilizing 50% of paddy with an extraction rate
of 3% and 4%, respectively) by the rice miisgure 5.8).

Figure 5.8: Potential rice bran oil production (‘000 Tonnes)
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Maize oll
In the past 4 years, India's maize oil production has almost doubled. Maize olil is

consumed more in states of Gajaand Maharashtra compared with other parts of the country.
While cottonseed skin contain%o/il, maize skin has about 424% oil. Maize skin, which is
extracted directly from the expeller, considered useful for animals. The country's production
of maizerefined oil has increased to 8,000,000 tonnes per month from 5,000 tonnes a month

four years agoT(he Economic TimasApril 2021).
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Industries consume 1P5% of corn production in India. Corn oil is a psidlow ol
procured from the kernel of cornefhed corn oil is tasteless and odourless oil. Corn having
oil content of more than 6% is called high oil corn. Corn oil is a rich source of linoleic acid
which is one of two essential acids necessary for the integrity of the skin, cell membranes and
theimmune system. Corn oil is used in margarine, soup, soap, paint, as rust preventative and
many more products. In India, most of the corn is used for feed industry and starch extraction.
Germ used to be a waste product obtained after starch extractioadeainCurrently, germ is
in demand because of its high oil content and utilisation gsrdiuct. The oil is typically
extracted from the germ by a combination of mechanical expression and hexane extraction
(Ambika Rajendran et. al.2012.

Sivala and Adhikary (2020)explained the wet milling of the corn and subsequent
production of corn oil and refining process.
production compared to | arge scale Oshel vent
production of biefuel and various other industrial products such as soaps, paints, textiles,
pharmaceuticals, poultry feed and edible oil have further augmented the growth of the corn oil

market.

Crude corr{maize)oil contains 95% triglycerides besgleontaining minor compounds
like free fatty acids, waxes, phospholipids, pigments and odorous compounds. Before making
the corn oil acceptable to the consumers these components are removed from the crude oll
through a refining process. This process ingslseveral stepsdajority of the cornbased
starch factories are located in the states of Gujarat, Maharashtra, Andhra Pradesh, Karnataka,
Haryana and Punjab. Bihar and Uttar Pradesh lack such fackigborice of corn oll, limited
public awareness, am conventional food recipe nature are some factors limiting the
popularization of corn oil in the countr@n an average these factories can extracBXh%
oil from corn, which otherwise contain at leas6é% oil. Thus, there is immense scope to
increae the production of corn oil only by improving the efficiency of oil extraction from corn

germs [ASRI documeit

Considering the basic conversion rate of about 4% of maize oil extraction from one
quintal of maize, an attempt is made to present a scefwarimaize oil production in the
country. An additional scenario considering 5% extraction rate is also presented. By utilizing
5% of maize (5 % of total maize production in 282D= 1.58 million tonnes) and considering
4% and 5% of the oil extraction eatnearly 63.3 thousand tonnes and 79.9 thousand tonnes of

maize oil can be produced as the minimum capacity level, respectively. Over time, the maize
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oil production can be increased to 253.2 thousand tonnes or 316.5 thousand tonnes, respectively
(by utilizing 20% of maize with an extraction rate of 4% and 5%, respectively); and further to
632.9 thousand tonnes or 791.2 thousand tonnes (by utilizing 50% of maize with an extraction

rate of 4% and 5%gespectively (Figure 5.9).

Figure 5.9: Potential maize oil production (‘O00 Tonnes)
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Cotton seed ol

The introduction of BT cotton in 2002 and a-fid jump in cotton production within
a few years boosted supply of oil and gave a further fillip to the méloee than 95% of the
Cotton seed processed in India is extracted by the primitive methodnGatéml Oilcake has
6% oil content in generalround 80% of the cottonseed production is crushed for production
of oil and the remaining is used for fe@httonseed contains hull and kernel. The hull produces
fibre and linters. The kernel contains oilpf®in, carbohydrate and other constituents such as
vitamins, minerals, lecithin, sterols etc. Cottonseed oil is extracted from cottonseed kernel.
Refined and deodorised cottonseed oil is considered as one of the purest cooking medium
available. An additioal benefit that accrues from Cottonseed Oil is its high level of

antioxidants tocopherols CICR Technical Bulletin 2003.

Global cottonseed production has ranged between 36 and 48 million tonnes in the last
decade during 20089 to 201718. This valuechain of cotton seed suggests that from about
one tonne of cotton seed about 3.5 quintal of lint and about 6.5 quintals of fuzzy seed (kernel)
are generally extracted. Of this fuzzy seed, further about 2.84 quintal of seed cake, 1.7 quintals
of hull, 1.07quintals of oil and about 0.5 quintals of linters. This reflects, aboui8% oil
extractionIndia is leading the cotton seed oil marketlia is the largest prodimy countryof
cotton seed oil (thregear average 1.24 million tonnes during 20167 1o 201819) and cotton
meal (4.21 million tonnes during 2018), closely followed by ChindCACT June 201%
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The highest cottoseed oil consumption in 2018 is also reported in India (at 1.6 million
tonnes) followed by China (at 1.4 million tonnes), B&n, together comprising 62% of global
consumption, further followed by Brazil, Australia, Uzbekistan, Turkey, the U.S., Burkina
Faso, and Myanmar, which together accounted for a further 25%. The countries with the
highest cottorseed oil consumption peapita in 2018 were Australia (10.84 kg per persons),
foll owed by Uzbekistan (7.85 kg per persons)
6000 tonnes) ar e t-deadoikne2918,eesufting @ttamproxs 28% Bnd 2586t t 0 n
of total expots, respectivelyGlobal news wird Feb. 2020. India produces about 1.2 million
tonne cottonseed oil every year and nearly66@ production of it is done in Gujardthe

financial expres$ Dec.i 2017).

Similarly, as mentioned for paddy and maize oitr&ction, at attempt is made to
present scenarios for cotton oil production, considering the basic conversion rate diC&bout
of cotton oil extraction fronthe kernel (which is about 65% of the whole cottprgduction.
An additional scenario considegri5% oil extraction fromthe kernel productiolf whole
cotton is also presented@ihe Ministry of Agriculture estimates of oil extraction are ranging
from 14% to 18%, but a conservative extraction rate of 10% is considered in this ailalgsis.
reflectsthat, at the minimum level, by utilizing0% of cottonkernel (40 % of total cotton
kernelproduction(65% of whole cottonjn 202621 =1.56 million tonnes) and considering
10% and15% of the oil extraction rate, nearlp6 thousand tonnes arg&84 thousand tonnes
of cotton oil can be produced, respectively. Over time, this cotton oil production can be
increased t@34 thousand tonnes &50thousand tonnes, respectively (by utiliziB@d% of
cottonkernelproduction with an extraction rate @ and15%, respectively); and further to
312thousand tonnes d67thousand tonnes (by utilizir@p% of cottorkernelproduction with

an extraction rate df0% and15%, respectivelyfFigure 5.10.

The oil production scenarios from these various food and commercial crops as
secondary and alternative sources to fulfil the edible oil demand in the country are just
illustrations considering the general rate of oil extraction assumptions at predeais@iy
considering minimum to moderate level, 5%, 20% and 50% (40%, 60% and 80%, for cotton,
of the kernel constitute 65% of whole cotton), field crop utilization for oil extraction purpose.
Considering the changing national and global production, déraad supply situations; and
governmentsodé policy stands, the more detail

realistic oil production estimates.
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Figure 5.10: Potential cotton oil production ('000 Tonnes)
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Chapter 6: Trade of edible oils and oilseedn India

Overview of Il ndi abs edible oil, oil seeds and

At present, India is the net importer of the edible oils. Imahports the edible oil in
large quantity and at the same time also exmanse of the oilslargely the castor oil to some
of the countriesvhich is not an edible oilndia is a net exporter of oilseeds and oil caketia
changed from net importer giatin the 1980s to a net exporter status during -B@88%vhich
again reversed later during 1998. India is the fifth largest prodimg countryof oilseedsn
201920. India holds B rankin soybearproduction, 29 rank in groundnut production, ant' 3
rankin rapeseed and sesame production in the world. On thel@hgdrindia is also one of

the largest edible oil consuming countries in the world.

|l ndi ads edible oil trade i <1 Eiissindludiigd5 | alk
all the major edil#® oils traded under different salategories. India imported nearly 135 lakh
tonnes of edible oil in 20201 (Figure 6.1)The import is ranging continuously above 140 lakh
tonnessince 201516 for major edible oils except the year 220 During the samperiod,
the export of edible oil is restricted 10.3 lakh tonnes bus witnessing an increasing trend

over time.

The trade of edible oilseed is also growing overti@eerall India is a net exporter of
edible oilseed In 202021, India imported nearly 6.3 lakh tonnes of edible oils€éEdgire
6.2).and exported more thdr lakh tonnes

Figure 6.1: Trend in India's import and export of edible oils
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Note: the major edible oils considereddifferent forms are Palm oil, Soybearoil, Sunflower and Safflower oil, Rapeseed
and mustard oil, Copra oil, Groundnut oil, Olive oil, Cotton seed oil, Linseed oil, Sesame oil, Castor oil and Maize oll
Source: DGCIS database. This applies to alltdi#es and figures in this chapter.
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Figure 6.2: Trend in India's import and export of edible oilseeds

India's edible oilseed trade
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Note: the major edible oiéedsconsidered in different forms areSoybearseed, Sesamum seed, Copra seed, Niger seed,
Sunflower seed, Mustard seed, Linseed, Safflower seed, Groundnut seed, Castor seed, Rape or colza seed, Palm nut, Cotton
seed and other oil seeds

From 200001 to 202621, the import of edible oil is about 95%dathe export is just
about 5% in the overall trade. On the other hand, India exports oil cakes to the world market in
large quantities. The share of oil cake in combined export is about 70% (considering oil cakes,
oilseeds and edible oil export, altogedhd-or the edible oilseeds, the export is about 19%.
Though, oil cake export imessed a decline after 2014, it still holds a large share. This
shows that India is importing edible oils in large quantities but at the same time exporting edible

oilseedsand oil cake in large quantities to the world market.

The share of edible oils imports in the
99% in many years and more than 95% in 202QFigure 6.3). Similarly, the share of oil cake
during 200506 and 201011 was close to 80% or above. It withessed decline but is still close
to 53% in 20221 (Figure 6.4).

Figure 6.3: India's import of edible oil and oilseeds and share of edible oil in combined import
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Figure 6.4: India's export of edible oil, oilseeds and oil cakes and oil cei@®sin combined export
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Note: Important oils cakes considered areSefybearseed, castor seed, Mustard seed, Groundnut, Cotton seed, Sunflower
seed, Sesamum seed, Linseed, Copra seed, Niger seed, Palm othieamidseedakes.

Importof edibleoils

The major edible oils imported in the country anealm oil, followed by soybean oil,
sunflower & safflower oils; and rapeseed & mustaild. Of Indiad s  tmpartaf edible oils
of nearly 135 lakh tonnaa 202021, nearly 56.4% is of palm oil. This is followed by soybean
oil (27%); sunflower & safflower oil (16.2%) and apesee& mustard 0il(0.3%). The details
about the import of majoedible oils in 2021 in quantity and value terms are reported in

Table 6.1.

The import of edible oils has also been analysed to observe the-pgs®drends in
the import. One clear trend is that, the edible oil import of the country is continuously
increasing. During the period of 200Q to 200506, the total import of edible oils was 206
lakh tonnes, which reached a level of 725 lakh tonnes during the periodl20@&02621,
nearly four timegFigure 6.5).The increase in in value terms is ménan 7 times, increasing
from 45 thousand crore to 3.67 lakh crores during the two comparison periods. This reflects a

large fiscal burden for the country and the huge surge in import dependency still continues.

Table6.l:l ndi ads | mpoR@202af edi bl e oil s

Edible oil Quantity (Lakh tonnes) Value (‘000 Crore)
Palm oil 76.11 43.39
Soybearvil 36.40 23.15
Sunflower and Safflower oil 21.84 14.67
Rapeseed and mustard oll 0.43 0.27
Other oil 0.20 0.37
All edible oils 134.97 81.84

Note: Palm oil includescrude palm oil and its fractns, refined bleached deodrsed palm oil, refined bichd deodrsed palmolein,
other refined palm oil, crude palm kernel oil, refnd palm kernel oil and its fractns and other refnd palm knl/babasu oils;
Soybearvil includes- soya bea crude oil w/n degummed, soya bean oil of edible grade and soya bean oil other than edible
grade; Sunflower and safflower oil includesunflower seed oil crude, safflower seedkidlrdi seed crude oil), sunflower oil
edible grade, sunflwr oil non ediblgrade (excl crude oil) and othersunflwr asalfflwr oil excld edible/nordble grade;
Rapeseed and mustard oil includesude rape oil, other crude low eruc acid rape colza oil, refnd rapeseed oil of edble grde,
othr low eruc acid rape colza oil othéin crude, crude mustard oil, crude rape seed oil, refnd mustard oil edble grde, refnd
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rapeseed oil edble grade and other rape colza mstrd oils excl crude nes; the other edible oil includes olive oil, linseed oil

cotton seed oil, sesame oil, copra oilsta oil, maize oil and groundnut oil in different importing forms.

Figure65: Trend of I ndiads cumulative import of
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Of the total import of edible oils during the fiyear period from 20187 to 202621,
the share of palm oil is close to 60% in quantity terms and about 55.5% in valu€Tealies

6.2). Similarly, the share of soybean oil is 23.1% in quantity terms bodt®5.1% in value

edi l

terms. The share of sunflower and safflower oils is continuously increasing. While the import

share of soybean was initially about 21%, it declined t& 2% for two time periods and again
rose to more than 23% during the recent pefadim oil is withnessed a decline in import share

due to increase in other edible oil imports.

Table622. Trend of I ndiads cumulative i mport of
Edible oil 200001 to 200607 to 201112 to 201617 to
200506 201011 201516 202021
Palm oil 76.3 76.9 71.2 59.9
Quantity Soybearvil . 21.3 17.1 16.5 23.1
(%) Sunflower& Safflower oil 1.1 54 10.7 15.5
Rapeseed& mustard olil 0.0 0.2 1.4 1.3
Other edible oils 1.36 0.37 0.16 0.15
Palm oil 66.9 73.2 67.3 55.5
Value Soybearvil _ 30.2 18.1 18.0 25.1
(%) Sunflower& Safflowe_r oil 1.3 7.7 12.7 17.3
Rapeseed mustard oll 0.00 0.24 1.57 1.47
Other edible oils 1.58 0.70 0.49 0.55

Note: other edible oils includes Olive oil, Linseed @btton seed oil, Sesame oil, Copra oil, Castor oil, Maize oil and
Groundnut oil in different importing forms.

Edible oilsimportby type and importing countries

Palm oil is the largest imported edible inilindia. The major countriesxportingpalm
oil to Indiaare Indonesia, Malaysia, Singapore and Thai{&nglre 6.6, Table 6.3)ndonesia
had nearly 56% share in total palm ekportsin 2020-21. Share of Malaysia is also growing

over time.
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The soybeanibis predominantly imported from Argentina in large quantity, except the
most recent year 20281 (share 68.4%). Brazil is the second largest supplier with its share
ranging from 10% to 21%. In the recent period, Switzerland, Nepal and Netherland alse bec

the supplier countries, replacing Paraguay and U.A.E.

Ukraine holds nearly 80% and above share in the sunflower and safflower oil import to
India. This was about 80% of total import in 2620 Russia holds nearly 12.7% share,
followed by Argentina (6%in 202321. Belgium (48.6%, share in 2020Q), Russia (40.3%),
U.A.E. (9%) and Canada (1.1%) are the largest importers of rapeseed & mustard to India.

Figure 6.6: Share of major importing countries in totallimportto India(quantity, in %) - 202021
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Table 6.3: Countrywise import of major edible oils in quantity and value terms

Quantity(Lakh tonnes) Value (‘000 Crore)
Edible 0il  Countries {200001 to 200607 to 201112to 201617 to| 200001 to 200607 to 201112to 201617 to
200506 201011 201516 202021 200506 201011 201516 202021
Indonesia 105.4 194.4 273.6 274.7 20.5 55.0 132.8 128.3
Malaysia 49.2 38.6 136.4 134.8 9.4 11.3 65.1 63.4
Palm oil Singapore 0.1 0.2 0.0 10.9 0.0 0.1 0.0 5.1
Thailand 1.1 2.2 35 8.5 0.2 0.5 1.8 3.9
Nepal 0.0 0.0 0.0 2.7 0.0 0.0 0.0 1.8
World 157.4 237.5 415.2 434.1 30.4 67.6 200.5 203.7
Argentina 41.9 39.8 73.4 123.9 9.5 12.5 40.8 67.3
Brazil 14.1 8.3 17.6 22.9 3.2 25 9.8 12.1
Soybean Switzerland 0.0 0.0 0.0 5.9 0.0 0.0 0.0 3.1
ol Nepal 0.0 0.0 0.0 2.8 0.0 0.0 0.0 2.6
Netherland 0.0 0.0 0.0 2.8 0.0 0.0 0.0 1.7
U.S.A. 1.7 3.6 1.0 0.4 0.5 1.4 0.6 0.3
World 60.1 52.9 96.5 167.6 13.7 16.7 53.7 92.2
Ukraine 0.0 11.9 60.8 99.1 0.0 5.3 36.6 55.9
Sunflower Russia 0.0 1.1 0.2 7.2 0.0 0.4 0.1 4.1
& Argentina 2.1 3.1 0.9 5.9 0.6 1.2 0.7 3.2
Safflower Bulgaria 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1
oil U.S.A. 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0
World 2.2 16.6 62.4 112.7 0.6 7.1 37.8 63.6
Belgium 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1
Rapesed Russia 0.0 0.0 0.6 0.2 0.0 0.0 0.3 0.1
& U.AE. 0.0 0.5 6.4 8.3 0.0 0.2 3.7 4.6
mustard  France 0.0 0.0 0.4 0.0 0.0 0.0 0.2 0.0
oil Ukraine 0.0 0.5 6.4 8.3 0.0 0.2 3.7 4.6
World 0.0 0.0 0.4 0.0 0.0 0.0 0.2 0.0

These edible oils are imported in India in different forms, majorly are either in crude or
in the refined form. The various sub categories of the edible oils imported in India along with
the percentage share in total import are repdrtebable 6.4 Most of he major edible oils

(soybearoil, rape oil, sunflower seed oil and palm oil) are imported mainly in the crude form.

Table 6.4: Importing categories (major) of majorly imported edible oils: Quantity share (in %)

200001 to 202621

Importing categories 200001 200506 201011 201516 202021 :
(Cumulative)

Soybean crude oil w/n degummed 100.0 0.4 100.0 100.0 94.0 98.3
Soybean oil of edible grade n.a. 43.5 0.00 0.00 6.00 15
Soybean oil other than edible grade n.a. 56.2 0.00 0.03 0.01 0.2
Soybearvil 100.0 100.0 100.0 100.0 100.0 100.0
Crude rape oll n.a. n.a. n.a. 86.1 99.0 89.9
Refined rapeseed oil of édle grade n.a. 1.1 39.8 6.4 1.0 15
Crude rape seed oll n.a. n.a. 0.1 7.4 n.a. 8.2
Refined mustard oil etble giade n.a. 29.2 n.a. n.a. n.a. 0.0
Other rape colza ostard oils excl crude nes n.a. 69.7 55.7 0.1 0.0 0.1
rapeseed and mustard oil n.a. 100.0 100.0 100.0 100.0 100.0
Sunflower seed oil crude n.a. 95.7 994 99.5 99.6 99.1
Safflower seed oi(kardi seed crude oil) n.a. n.a. 0.63 0.46 0.00 0.6
Sunflower oil edible grade n.a. 4.30 0.00 0.01 0.38 0.3
Sunflower and safflower oil n.a. 100.0 100.0 100.0 100.0 100.0
Crude palm oil and its fraicins 100.0 76.6 80.1 72.1 97.1 75.9
Refined blchd deaatised palmolein n.a. 10.54 16.81 26.06 1.25 20.0
Other refined palm oil n.a. 8.57 0.00 0.01 0.00 1.7
Crude palm kernel oil n.a. 4.25 2.99 1.73 1.45 2.1
Palm oil 100.0 100.0 100.0 100.0 100.0 100.0
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Import of oilseeds

Of the total oilseed imports, the largest share is ostybearseeds, holding above
60% share in quantity terms on cumulative basis in past fiveGeas i o d17 @ 202 6
2 1(®dable 6.5)During the same period, the share of sesame seeds wag4¥otite oilseeds
categories as 6other category6 contributed n
threemajor oilseeds importeds¢ybears e ed, sesame seed, 6ot her 6 1
value terms is nearly 45.7%, 41.4% and 6.6%peetively during the past five yeabperiod
020162022 16 on cumul ative basis.

There is a clear trend shift towards the impors@fbearseeds in recent time. This is
replacing the 6édotherd miscell an edabose50%ih seeds
total import during past three comparison periods from Z00Bnwards. Though the share in
value term of 6otherd oilseeds suggest they
comparative importing rate for sesame seedsiscosflierpr a seed, mustard s

minor oilseeds also holds 4p 3% share in quantity and value terms in total oilseed imported

by India.
Table 6.5: |l ndi abs 1 m002t of oil seeds
Edible oikeeds 200001 to 200607 to 201112 to 201617 to
200506 201011 201516 202021
Soybearseed 0.0 0.1 6.6 60.6
Sesam seed 9.6 11.4 39.1 24.3
Quantity | dtheboil seeds 62.1 80.2 50.1 9.8
(%) Copra seed 6.6 0.0 0.1 2.2
Mustard seed 9.9 2.7 0.4 0.1
Other minomnilseeds 11.7 5.7 3.6 3.0
Soybearseed 0.0 0.1 4.5 45.7
Sesam seed 15.2 22.4 67.1 41.4
Value (%) Other oil seeds 37.2 66.6 245 6.6
Copra seed 4.8 0.0 0.2 3.0
Mustard seed 10.7 3.4 0.4 0.1
Other minor oilseeds 32.1 7.5 3.3 3.2

Oilseedimportby type and importing countries

The major oilseed importing countries for three of the majorly imported oilseeds are
discussed (Figure 6.7 & Table 6.&oybeans mainly imported to India through the African
continent. The import adoybearseed is withessed a sharp increase in recent time-P01®
2020-21). In the west part, Benin and Togo, together contributes abovihitdshare (about
67%) to total impa of soybeanseeds to India in 202P1. On the eastern part of Africa,
Mozambique and Ethiopia are the major importing countries, along with the United Arab
Emirates (U.A.E.), altogether holding nearly 24% import share as of2020
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Sesame seed is als@jorly imported from African continent as four out of five major
importing countrie§ Sudan, Nigeria, Tanzania and Togo, together holds nearly 73% of total
sesame seed imported to India in 2@240 About 23% of total import of sesame seed in 2020
21 alscarrived from Brazil. Though the total import of sesame seed during recent period (2016
17 to 202021) is close to that (foybearseeds in value terms, but the sesame seed import was
at the peak during 20112 to 201516 period, as India imported nearlyZ8 lakh tonnes of
sesame seed during this period, maj orly fr
oilseed is also arriving in India mainly from the African countiie&hana, Benin, Togo,

Nigeria and Cote D lvoire.

Figure 6.7: Share of major importing countries in totélseed mportto India(quantity%): -202021
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Table 6.6: Countrywise import of major oilseeds in quantity and value terms

Edible _ Quantity ("000 tonnes) Value (‘00 Crore)
oil Countries | 200001 to 200607 to 201%12to 201617 to| 200001 to 200607 to 201112 to 201617 to
200506 201011 201516 202021 200506 201011 201516 202021
Benin 369.1 145
Togo 222.6 8.9
Soybean U.A.E. 0.4 61.3 0.0 2.6
seed  Mozambique 0.1 84.2 0.0 3.0
Ethiopia 23.0 256.5 0.9 9.3
World 0.0 0.2 28.7 1148.8 0.0 0.0 1.1 44.3
Sudan 1.8 0.5 11527.3 239.4 0.1 0.0 114371.4 20.6
Brazil 276.0 22.0 1689.6 1.7
Seame Nigeria 2.4 9451.7 86.4 0.1 76961.4 7.8
seed Tanzania 14 890.9 6.0 0.1 10259.5 0.5
Mozambigue 0.0 282.3 4.0 0.0 3136.1 0.3
World 6.8 32.7 58248.5 460.0 0.2 1.6 557824.3 40.2
Ghana 354 176.5 130.4 118.5 0.4 3.6 3.9 4.0
Benin 0.6 16.0 324 254 0.0 0.3 0.9 0.9
Other  Togo 5.0 0.1 10.0 0.1 0.0 0.3
oilseeds Nigeria 1.0 5.2 8.5 10.7 0.0 0.1 0.2 0.3
Cote.Dlvoire 34 3.2 8.4 0.1 0.1 0.3
World 43.9 230.4 2174 186.3 0.5 4.7 6.1 6.4

Export ofedibleoilseed products

India is also exporting the oilseed products in different form suebi&s oilseeds and
oil cakesto other countries. In thisombinedtotal, the share of oil cakes in altogether export
is highest. Although, the share is declined to nearly 52% during the1l20t6202621 period
on the cumulative basis but it was contributing 80% and above duringQ2069 201611
period(Figure 68). During thisperiod,the share of oilseeds and edible oils in combined export
was about 123% and 6/% range, respectively, which is increased to recent period above

29% and 19%, respectively.

The value of edible oilseed products has increased from 1&ad8athd crores (during
200001 to 200%06) to 110.5 thousand crores (during 2a16to 202621) over the time
periods of fivey e a cusdativeexport (Table &). The growth in oil export and oilseed
export is exceeding the oil cake export, as during tmeparison period the export of edible

oils and oilseeds increased about 10 times in value terms.

Table 6.7: India's export of edible oilseeds produc@uantity and value

200001 to 200607 to 201112t0 201617 to

Product 200506 201011 201516 202021

Oils 890.1 1940.0 29203 3773.7

o Oilseeds 1656.4 3512.7 6381.5 5904.0
Quantity (000 Tonnes) y veg 10640.2 23691.5 17574.6 10399.7
Overall 13186.6 29144.2 26876.4 20077.4

Oils 36.0 107.4 246.7 376.9

Value Oilseeds 45.9 161.8 453.7 452.8

(‘00 Crores) Oil cakes 101.0 351.8 431.3 275.4
Overall 182.9 620.9 1131.7 1105.0
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Figure 6.8: India's export of edible oilseeds products (Quantitgkh Tonnes)
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India majorlyexportng castor oil, above 75% in total edible oil export during all 5
years periods since 20@1 (Table 68, Figure 6.9, mainly to the China, Netherlands, France
and U.S.A. Groundnut oil export also contributes above 11% share in recent period; toajorl
China, Italy, U.S.A and Hong Kong. Limited export of copra oil, about 3% of total edible olil

export, is mainly to the gulf countries.

Table 6.8: Export of edible oilseed products by tyipguantity and value (in %)

Quantity Value
Product Crop 2000601 to 200607 to 201%k12to 201617 to| 200001 to 200607 to 201%12to 201617 tc
200506 201011 201516 202021 200506 201011 201516 202021
Castor oil 77.4 90.6 93.7 86.0 74.2 89.9 91.5 81.1
Groundnut oil 9.5 2.3 2.4 8.7 11.2 2.7 2.8 11.2
Qils Copra oil 3.2 15 1.2 1.8 3.9 1.8 2.2 2.8
Other 9.9 5.7 2.7 3.6 10.8 5.6 3.5 49
Overall 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Groundnut seed 32.8 45.3 49.0 51.2 35.0 41.4 46.8 49.9
Sesamum seed 33.6 38.8 25.9 25.6 47.1 48.7 37.1 36.1
Oilseeds Soybearseed 15.3 2.7 105 135 6.6 1.3 6.5 7.1
Other 18.3 13.2 14.6 9.7 11.3 8.7 9.6 6.9
Overall 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Soybean 90.1 91.4 82.9 70.3 94.3 96.1 94.2 88.5
oil Castor 2.8 5.3 14.2 21.2 0.9 15 3.6 4.8
cakes Mustard 0.5 1.1 1.9 6.7 0.4 0.7 1.4 5.3
Other 6.6 2.2 1.0 1.7 4.4 1.7 0.8 15
Overall 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

In the total oilseeds export, groundnut seeds and sesame seeds are the major two
oilseeds exported by India, contributes nearly 35% to 50% share, varying over the periods
(Table 6.8Figure 6.10. The groundnut seeds are exported to east asian couniin@ésnesia,
Vietnam, Malaysia, Philippines and Thailand. Whereas, the sesame seeds are exported to
Vietnam, Korea, U.S.A. China, Taiwan, Netherland, Germany, Greece and T8dydean
seeds are exported to U.S.A., Canada and Belgium.
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