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ABSTRACT
Soybean research work in India which was intended towards yield improvement, biotic and abiotic stress management and
food grade characteristics has resulted in 98 varieties notified with maximum yield potential of 4 t/ha which is an increase
from 2.5 t/ha during the 1970s, resistant/tolerant to insects, pests and moisture stress as well as with higher nutritional
characteristics. The yield index (yield of 1970-71=100) for soybean has increased to 318 since its introduction for commercial
cultivation. The technology achievement index has increased from 100 in 1980-81 to 156.3 in 1999-2000 and 182 in 2010-
11. The per hectare value of all crops output (at constant 2001-04 prices) increased 250 to 600 per cent in TE 2011-12 over
TE 1971-72 in the districts with higher proportion of gross cropped area under soybean and also the per hectare value of
output was higher in major soybean growing districts than the other districts with a few exceptions. Though, at present
about 45 varieties exist in the seed-chain, however, only four varieties dominate the seed chain and account for about 95
per cent of the total soybean seed requirement in the country and 98 per cent of the seed availability. To bridge the
continual increase in demand for edible oil and nutritional requirements, genetic improvement in soybean for attenuating
major issues is required.
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INTRODUCTION
Oilseeds play a pivotal role in the Indian agricultural

economy and edible oils dominate the food basket. The
demand for edible oils and oilcake meals is growing rapidly
in the country fuelled with the fast growth in consumer’s
income, increasing population and urbanization (Birthal et
al., 2010 and Gowda et al., 2009). During the last three
decades, India’s oilseed production had increased by more
than three times, from 9.37 million tons in 1980-81 to 32.48
million tons in 2010-11. The per capita availability of edible
oils has increased from 3.5 kg/person/year in 1970-71 to
15.8 kg in 2012-13 (GOI, 2014). The country, one of the
major consumers of oilseeds and their products, accounts
for approximately 10.2 per cent of global consumption of
edible oils as well as oilcake meals. Further, per capita
consumption of edible oils has also been increasing. This
increase in demand for oilseeds and their products has been
accompanied by increases in their domestic production.

Soybean (Glycine max) is one of the most important
and fastest growing oil-bearing crops in the world. During
1980-2013, the world’s soybean area grew at an annual rate
of 2.65 per cent and production by about 4 percent, higher
than the growth in area and production of most other food
crops (calculated by authors from FAO database). Soybean
accounts for 37.4 percent of the global area under oilseeds,
and contributes to 28 percent of vegetable oil production.
Soybean, a high-value nutritive crop, plays a significant role

in overcoming problems of food and nutritional insecurity,
especially in developing countries (Thoenes, 2004).
Soybean, a little known crop until the early 1970s, has
emerged as an important oilseed crop in India. Soybean, rich
in protein and edible oil, has now been recognized all over
the world as a potential supplementary source of edible oil
and nutritious food.

Soybean accounted for 55.6 per cent of area under
kharif oilseeds and 38 per cent of area under total oilseeds
in the country during Triennium average Ending (TE) 2012-
13. The crop contributes to 62.5 percent of the kharif oilseed
production and 47 per cent of total oilseeds production in
the country, about 28.6 percent of the total vegetable oils
and two-thirds of the oil meals supplies during the
corresponding period. Even after being a leading oilseed
crop, the yield level is well below the potential and almost
stagnated at around 10-11 qt/ha in the country. Looking at
the growing importance of the crop, an attempt was made in
this paper to understand the growth pattern of soybean yield
in different decades, varietal and yield improvement efforts
and the resultant impact on the socio-economic development
of the farmers.
MATERIALS AND METHODS

The study is based on secondary data collected from
published sources of the Directorate of Economics and
Statistics, Commission on Agricultural Costs and Prices, and
VDSA database of ICRISAT. Compound annual growth rates



936 LEGUME RESEARCH - An International Journal

of soybean for different decades in major growing states was
worked out as:
ln Y = a + bt                     (1)
Where, ‘y’ is the time series data (response variable) of area,
production and yield of soybean, ‘t’ is the trend term
(explanatory variable) and ‘a’ is the constant coefficient. The
slope coefficient ‘b’ measures the relative change in ‘y’ for a
given absolute change in the value of the explanatory variable
‘t’. If the relative change in ‘y’ is multiplied by 100, the
percentage change or growth rate in ‘y’ for an absolute change
in variable ‘t’ is obtained. The slope coefficient ‘b’ measures
the instantaneous rate of growth. The compound growth rate
‘r’ is calculated as follows:
r = [(Anti ln of b)-1] X 100 (2)
Coefficient of Variation (CV in %) has been worked out to
know the instability in yield of soybean in major states.
Technology Achievement Index: the value of output per
hectare is taken as an indicator of technology achievement.
Using the time series of value of output per hectare of
soybean at constant prices over 1980-81 to 2010-11, a simple
index was derived by keeping the base period 1980-81 as
100 (Rukmani et al., 2007).
RESULTS AND DISCUSSION
Growth and instability in yield of soybean: Traditionally,
black soybean was being grown in lower Himalayan hills as
well as in the foothills and some scattered pockets of central
India. Yellow soybean was introduced for commercial
cultivation in rainfed regions of Madhya Pradesh in the early
1970s and since then its cultivation has expanded rapidly
(Bisaliah, 1986; Chand, 2007; Dupare et al. 2008). The ready

market for soybean provided by oilseed growers’ cooperative
federation (Tilhan Sangh) coupled with the input support
helped in fast growth in area and production of the crop.
There are distinct phases of growth in area, production and
productivity of soybean in the country. The first phase was
rapid expansion phase which continued until 1999-2000. The
period from 2000-01 to 2002-03, though very short period,
witnessed a slump in growth of area, production and yield
of soybean in India mainly on account of weather aberrations.
The growth has started recovering again from the year 2003-
04 (Figure 1).

During 1970-71, the area under soybean in India
was merely 30,000 hectares producing about 10,000 tonnes
of soybean. The crop area in the country has increased to
3.32 lakh ha during Triennium average Ending (TE) 1980-
81, of which about 78 per cent was in Madhya Pradesh and
20 per cent in Uttar Pradesh. During TE 2012-13, the soybean
area in the country had increased to 101.83 lakh ha, of which
57.5 per cent is shared by undivided Madhya Pradesh, about
29 per cent by Maharashtra, and 9 per cent by Rajasthan.
During the initial period of growth and expansion in area
under soybean cultivation, rapidity and selectivity in
expansion of soybean was observed (Bisaliah, 1986).

During 1960s there were large fallow lands during
kharif season, which was kept fallow for preserving moisture
for rabi (sowing) season, mainly in Madhya Pradesh.
Soybean crop was introduced to utilize these large kharif
fallow lands during early 1970s. Soybeans fitted well in the
cropping system leaving sufficient sowing time for the second
crop after the rainy season. Thus, rapid expansion of area
under soybean crop during the initial years was from fallow

Data Source: Directorate of Economics and Statistics, Ministry of Agriculture, GOI

Fig 1: Area, production and yield of soybean in India
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lands (Bapna et al., 1992; Bisaliah, 1986 and Chand, 2007).
Subsequently, the crop started replacing less profitable
foodgrain crops such as sorghum, pearl millet and black
gram. The crop has mainly replaced sorghum in Madhya
Pradesh (Birthal et al., 2010). Better opportunities to readily
sell soybean in the market, increasing domestic demand for
edible oil and export demand for oilmeal led to expansion
in processing industries and in turn has helped in rapid area
expansion of soybean in the country (Chand, 2007). The
expansion in area was highest under soybean despite low
yield, mainly on account of economic superiority of soybean
over other corps and its suitability of cultivation in fallow
land (Dovring et al.,1974; Jaiswal and Hugar, 2011 and Jha,
et. al. 2012).

The productivity of soybean in the country was 425
kg/ha during 1970-71 which has increased to 766 kg/ha
during TE 1980-81, and 1297 kg/ha during TE 2012-13
indicating almost tripling from initial years (Table 1). The
highest productivity of soybean was found in Andhra Pradesh
at 1719 kg/ha during TE 2012-13, which had increased from
954 kg/ha during TE 2000-01. Other states with higher
productivity were Rajasthan, Maharashtra and Uttarakhand.
The soybean yield levels had shown a decline in the states
like Andhra Pradesh, united Uttar Pradesh and Gujarat during
TE 2000 compared to TE 1990. Overall, there was increasing
trend in soybean productivity growth, and the rate of growth
in yield was picking-up with the concerted efforts of research,
extension and farmers of the country. The highest
productivity of soybean in the country was recorded at 1353
kg/ha in the year 2012-13. The yield of soybean has increased
at an annual rate of 1.8 per cent per annum during 1980-81
to 2012-13, and the rate of yield growth was lower
during the initial decades which has picked up in the recent
decades.

The temporal fluctuations in crop area and
production and variability in crop yield are of a major
concern for researchers as well as policy makers. Instability
in yield of soybean was found to be higher in all major
soybean growing states (ranged from 21 to 66 per cent) as
well as in India (about 19 per cent) (Table 1). The trend in
instability of soybean yield indicates an increase over the
decades in all the soybean growing states. This may be due
to aberrant changes in rainfall pattern, as the crop is mainly
grown under rainfed conditions (Birthal et al., 2010). The
higher fluctuation in area, production and yield of soybean
is an important cause of concern for policy makers. The
research and extension efforts need to be diverted towards
minimizing the effect of aberrant weather conditions on yield
of soybean, as sharp decline in yield level was observed in
abnormal monsoon years. The adoption of appropriate soil
moisture technologies also needs to be promoted.
Research efforts towards improving yield of soybean:
The research efforts in India towards introduction of soybean
as a cultivated crop were initiated in 1963-64 with feasibility
trials conducted at Pantnagar and Jabalpur using Bragg,
Clark-63, Davis, Lee, and others (Agarwal, et. al. 2010).
The research interventions on soybean in India were
strengthened with the establishment of All India Coordinated
Research Project on Soybean (AICRPS) by ICAR in the year
1967. Setting-up of AICRP on Soybean paved the way for
systematic genetic improvement. Large-scale soybean
germplasm introductions in India started as early as 1970s.
Several promising varieties from the United States
Department of Agriculture (USDA) after adaptation trials,
were released for cultivation in India in the late 1960s and
1970s and included varieties such as Bragg (1969), Clark
63 (1969), Hardee (1976), Lee (1973) (Chauhan and Joshi,
2005). In order to intensify research in soybean and to carry

Table 1: Growth and instability of soybean yield in major states of India

States/UTs                Andhra        MP+CHG    Karnataka    Maharashtra    Rajasthan        UP+UK          Gujarat          India
Average Yield (kg/ha)

TE 1980 777.3 467.5 766.0
TE 1990 1285.7* 760.2 560.3 623.2 887.9 902.6 696.4 764.4
TE 2000 953.8 1053.6 901.7 1280.6 1272.5 717.6 813.2 1106.0
TE 2010 1285.0 1125.8 626.5 1021.0 1160.5 1276.0 647.1 1096.4
TE 2013 1719.4 1188.1 939.5 1446.3 1469.8 1439.6 855.5 1296.7

Compound Annual Growth Rate (%)
1980s 0.01 8.0 7.4 7.3 0.6
1990s -2.7 1.9 7.0 5.2 2.6 -8.5 -0.8 2.6
2000s 2.3 5.3 -3.8 -3.4 5.1 8.1 -2.7 3.0
1980-2013 2.5 1.6 2.2 3.1 2.5 1.5 2.0 1.8

Instability (CV (%)
1980s 23.0 29.1 16.7 66.0 20.0
1990s 21.4 16.3 40.9 27.3 26.3 38.8 23.2 15.6
2000s 29.0 26.7 27.2 26.6 51.6 25.5 33.7 24.0
1980-2013 28.2 20.9 41.7 31.5 34.9 27.1 40.5 19.3
* Average for the year 1990-91 and 1991-92.
Data Source: Directorate of Economics and Statistics, Ministry of Agriculture, GOI
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out basic and strategic research, the AICRP on Soybean was
upgraded resulting in the formation of the National Research
Centre for Soybean in 1987 and further into a Directorate
during XI Plan.

Majority of the varieties released till 1980 were
either introductions or selections from exotic material. The
variety Bragg, introduced in 1969 had played a major role
in developing 14 varieties with moderate to good yield
potential and tolerant/resistant to diseases (Rukmani et. al.
2007). Bragg has been the only variety recommended for
cultivation throughout India. The early challenges to soybean
establishment in the country included sporadic infestation
by yellow mosaic virus and rust noticed in the crop at farmers’
field (Singh, 2006). To overcome these challenges,
germplasm screening for resistance to yellow mosaic and
rust was carried out and several resistant sources were
identified. Total germplasm collection at National Active
Germplasm collection for Soybean presently stand at 4238
accessions of cultivated soybean, 36 accessions of wild
relatives (Agarwal, et. al. 2013). The research efforts made
it possible to develop varieties resistance to pod-shattering,
and all the new varieties released are resistant to it. Annual
genetic gain in seed yield of soybean varieties developed in
India was estimated to be 23 kg/ha during the period 1969
to 2008, amounting to 103.5 per cent or 2.6 per cent per
annum (Ramteke et al., 2011).
Varieties released and yield potential: The varietal
developmental programme of soybean had resulted in
releasing 98 varieties (as notified upto December, 2014), of
which many varieties were released in the last decade and
twelve more varieties have recently been identified for
release. The growing demand from farmers, specifically from
the Malwa region of Madhya Pradesh led to breeding for
short duration varieties resulting in release of even extra early
varieties, of which soybean variety like JS 95-60 is in high
demand and presently is second most sought after variety in
the country. The varietal development programme led to
maximum yield potential of released varieties from 25 qt/ha
achieved during 1970s to 35 qt/ha in 1990s and 40 qt/ha in
2000s (Table 2).

Simulation study by Bhatia et al., 2008, revealed
climatic potential of 30 to 35 qt/ha and rainfed potential of
20 to 25 qt/ha. The study also reported that maximum
simulated yield achieved for soybean under water non-
limiting condition was 54 qt/ha in Hosangabad district of
Madhya Pradesh, 48.6 qt/ha in Amravati district of
Maharashtra, and 46.2 qt/ha at Vidisha district of Madhya
Pradesh. The average simulated water non-limiting yield of
soybean was found to be 30.2 qt/ha, while water limiting
potential was 21.7 qt/ha. In frontline demonstrations (FLDs)
also the maximum yield achieved was 46.66 qt/ha at Indore
during 2001-02 and 45 qt/ha at Pantnagar in the year 2002-
03 with full package of practices. Thus, research efforts
resulted in improvement in the genetic potential and on-farm
trials demonstrated that the maximum yield potential can
actually be achieved at farmers’ field with the adoption of
improved crop production technology.

Soybean research system developed varieties
suiting to different agro-climatic conditions, insect-pest
resistance, higher nutritive value, high oil content, and
addressing different challenges that farmers face including
pod shattering, drought, flood, seed longevity, mechanical
harvesting and short duration (Table 3). Based on the growing
demand from farmers, a large number of short duration
varieties have also been developed with higher yield potential
(Table 2). Thus, soybean research system has also created
diversity in the crop varieties as per the farmers’ requirements
as well as the problems faced by them.

Farmers particularly in the Malwa region of Madhya
Pradesh, the epicentre of soybean cultivation, demand short
duration varieties of soybean (Dupare et. al., 2008). The
yield potential of even short duration varieties had increased
from 20 qt/ha during the initial phase to 35 qt/ha presently
(Table 2). The average yield achieved at the country level is
around one-third of the yield potential. The varietal
improvement programme takes into account specific maturity
periods for a given environment or agro-climatic zones.

With the fast increase in area under soybean in
India, diseases and insects infestation had also started
increasing. The major diseases affecting soybean include

Table 2: Number of soybean varieties released in India
Period of            Varieties released/ notified                     Overall                  Av. yield
release Early MYP Medium MYP Late MYP Varieties MYP (qt/ha)
1969-80 1 20 3 25 5 25 9 25 (6) 7.91
1981-90 4 30 12 35 7 35 24 35 (2) 7.81
1991-00 8 35 8 35 6 35 22 35 (5) 9.95
2001-10 8 32.8 16 40 10 35 34 40 (1) 10.71
2011-14 4 30 4 39.5 2 9 39.5 (1) 12.83
Total 25 43 30 98

Early – less than 95 days, Medium- 95-110 days and late- more than 110 days. MYP denotes maximum yield potential (qt/ha).
Source: Dupare et. al. (2009a), Agarwal, et. al. (2010) and updated from varietal information provided by Crop Improvement Section of ICAR-DSR,
Indore.
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Table 3: Soybean varieties with desirable characteristics

Characteristic Varieties

Pod-shattering resistance PK 472, PK 416, JS 335, NRC 7, NRC 37, Bragg, JS 71-05 andmost of the new varieties
Drought tolerant NRC 7, JS 71-05, Hardee
Tolerant to excessive soil moisture JS 97-52
Good seed longevity JS 80-21, NRC 37, Punjab 1, NRC 2, JS 335, Kalitur
Suitable for mechanical harvesting MACS 58, NRC 37, Type 49, Durga, Punjab 1
Suitable for food uses Hara Soya, Shilajeet, JS 2, Punjab 1, PK 472
Suitable for summer cultivation MACS 57, Punjab 1, JS 335, Pusa 16, PS 564
Suitable for delayed sowing JS 335, Ahilya-1, PK 472, Punjab 1 etc.
Resistance to lodging JS 71-05, Pusa-16, Ahilya-1
Low trypsin inhibitor Hardee, Punjab 1
Low lipoxygenase Shilajeet, KHSb 2, Punjab 1
High protein ADT 1, MACS 58
Tofu quality Punjab 1, Hardee, PK 472
High oil content (20-21%) NRC 7, VLS 1, PK 416
Low linolenic acid VLS 59
High oleic acid LSb 1
High isoflavones Hardee, ADT 1
Low oligosaccharide SL 525
Source: Chauhan and Joshi (2005), Agarwal, et. al. (2013), Rukmani, et. al. (2007).

bacterial pustule, pod blight, yellow mosaic virus,
rhizoctonia, aerial blight, myrothecium and bud blight. To
tackle these biotic factors disease resistant varieties have
been developed by the soybean research system (Table 4).
Most of the varieties introduced during early 1970s were
susceptible to pests and diseases. However, breeding work
for resistance taken up from 1980s onwards led to the release
of varieties that are tolerant/resistant to major diseases and
pests affecting soybean (Rukmani et. al., 2007). The
promising variety JS 335 (released in 1994) substantially
contributed to the increase in yield of soybean in the country,
and is still ruling the soybean seed chain. Hara soy (released
in 2001), vegetable type soybean variety is immune to
bacterial pustule, highly resistant to brown spot and bacterial
blight, and resistant to frog eye leaf spot and pod blight.

Soybean is severely attacked by insects including
stem fly, tobacco caterpillar, green semiloopers, girdle beetle,
pod borer, leaf minor, leaf folder, blue beetle and aphids.
The incest-pest complex varies from region to region. Stem

fly and semiloopers damage crop in all the soybean growing
areas. Blue beetle and girdle beetle are dominant in central
part of the country (Sharma, 2004). Varieties resistant/
tolerant to insect pests have also been released for cultivation
(Table 5).

Improved production technology for soybean have
been developed and being popularised through training of
trainers, training of farmers, demonstrations at farmers’ field,
participation in kisan melas, as well as through print and
electronic media.
Effect of Soybean Research in India
(i) Impact on yield : The impact of research efforts on
soybean is illustrated in the Figure 2. The yield index (yield
of 1970-71=100) for soybean has increased to 318 since its
introduction for commercial cultivation, whereas the total
oilseed yield index (1950-51=100) has barely crossed 240
recently. The movement of yield index indicates that total
oilseeds yield index has increased mainly due to higher

Disease Varieties 
Anthracnose NRC 2, VL Soya- 47, MAUS-47, PS-1225 
Charcoal rot Pusa 97-12, PS-1347, MAUS 158, MACS-1188, JS 20-29, JS 20-34  
Myrothecium leaf spot Resistant/moderately resistant: MACS-58, JS 71-05, MAUS 61, TAMS 38, Pusa 97-12, JS 335, MACS 

13, MACS 124, MAUS 47, NRC 12, NRC 7, PK 564 
Pod blight complex NRC 2, Hara Soya (Himso 1563), NRC 37, TAMS 38, Pusa 98-14, VLS 59, VLS 63, PS 1225, VLS 65,  
Rhizoctonia aerial blight PK 1042, PK 1092, TAMS 38, PS 1347, JS 95-60, JS 97-52, Pant Soybean-19, MACS 1188 
Rust  Rust tolerant varieties like Ankur, PK 1024, PK 1029, Indira Soya 9, or early maturing varieties 
Bacterial pustule NRC 7, NRC 37, JS 71-05, JS 90-41, Prasad, PK 416, PK 1029, PK 1042, JS 95-60, PS 1347, PS 1225, 

MAUS 158, RKS 24, PS 1368, MACS 1188, RKS 45 
Soybean mosaic Birsa soy 1, Pusa 97-12, MACS 57, KB 79, SK 744, Pusa 98-14, PS 1347, PS 1225,  
Yellow mosaic  PK 262, SL 96, Shivalik, SL 295, MACS 450, PK 1092, SK 744, Co-3, PK 1024, PK 1029, PK 1042, SL 

525, SL 688, PS 1347, Pusa 9712, Pusa 98-14, JS 97-52, PS 1225, RKS 24, PS 1368, RKS 45, JS 20-29 

Table 4: Promising disease resistance/ tolerant varieties of Soybean
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Data Source: Directorate of Economics and Statistics, Ministry of Agriculture, GOI

Fig 2: Yield index of soybean and total oilseeds of India

soybean yield index, particularly after mid-1980s. The total
oilseeds yield index started rising particularly with the
increase in yield levels of soybean. Thus, yield improvement
in soybean has helped in improving productivity levels of
total oilseeds.

Further, the movement of yield index indicated that
the period of early 1980s and early 2000s witnessed slump
in productivity mainly due to abnormal weather conditions.
The higher variability in yield and impact of moisture stress
(high and low) is still a major concern for the policy makers
as well as researchers. Therefore, strategies to reduce
moisture stress, using moisture conservation techniques as
well as machines developed for the purpose, needs to be
popularised. Also research efforts need to be intensified
towards minimizing effect of moisture stresses.
(ii) Change in soybean area in different yield levels: In
Madhya Pradesh and Maharashtra, two major soybean
producing states, soybean yield hardly exceeded 1000 kg/
ha on more than 80 per cent of the area under cultivation

during TE 1992-93, while in Rajasthan the soybean yield
was between 1000 and 1250 kg/ha in about half of the area
under cultivation (Figure 3). The major districts with
productivity of soybean below 1000 kg/ha in Madhya
Pradesh were Rajgarh, Betul, Ratlam, Mandsaur,
Hosangabad, Sagar, Ujjain, Shajapur, Dhar, Dewas, Sagar,
Raisen, Vidisha and Bhopal. In Maharashtra the districts such
as Nagpur, Amravati, Bhandara, Chandrapur, and Wardha
were yielding below 1000 kg/ha during the same period.
With the research and extension efforts the scenario has
changed and the soybean yield was between 1000 to 1500
kg/ha in about 80 per cent of the area in Madhya Pradesh,
50 per cent of area in Maharashtra and about 70 per cent of
the area under soybean in Rajasthan during TE 2012-13. In
Maharashtra and Rajasthan, soybean yields were in the range
of 1500 to 2000 kg/ha for about 26 per cent of area under
soybean. extension and policy support required to be
intensified particularly in the low yielding districts, so that
overall yield realisation can be increased. Still significant

Insects Varieties 
Defoliators NRC 12, NRC 7, JS 80-21, JS 90-41, MACS 450, Monetta, MAUS 47, Pusa 16, Pusa 20, Pratap Soya (RAUS 5), 

RKS 24,  
Stem fly JS 335, NRC 12, NRC 7, MACS 124, JS 90-41, Indira Soya 9, JS 93-05, MACS 124, MAUS 47, PS 564, JS 95-

60, RAUS 5, DSb-1, RKS 24, JS 20-34 
Girdle beetle NRC 12, NRC 7, Indira Soya 9, JS 93-05, RAUS 5, PK 262, DSb-1, RKS 24, JS 20-34 
Leaf miner ADT 1, Ahilya 4 (NRC 37), Co Soya 2, MAUS 47, Pooja (MAUS 2) 
Leaf folder ADT 1, Indira Soy 9, JS 93-05 
Blue beetle JS 93-05, Pooja (MAUS 2) 
Aphids VL Soya 47 

Table 5: Promising pest resistance varieties of Soybean
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Data Source: Directorate of Economics and Statistics, Ministry of Agriculture, GOI

Fig 3: Distribution of soybean area in major states by yield level

area under soybean cultivation is yielding less than 1250
kg/ha. The average yield of soybean in India is well below
the yield level of major producing countries such as Brazil
(2900 kg/ha), USA (2800 kg/ha) and Argentina (2480 kg/
ha). Although, the crop duration in these countries is longer
(150 to 180 days) as compared to India (90 to 105 days).
Contribution of soybean in total area and production of
oilseeds in the country was less than 5% during 1980-81
which has increased to more than 40% in the year 2012-13
(Figure 4).
(iii) Technology achievement index: The technological
interventions in soybean especially the varietal improvement
programme, have resulted in changes in yield, production,
edible oil production, export earnings from soy products,
and value of output. Of these, the value of output per hectare
is taken as an indicator of technology achievement. Using
the time series of value of output per hectare of soybean at
constant prices over 1980-81 to 2010-11, a simple index
was derived by keeping the base period 1980-81 as 100
(Rukmani et. al., 2007). The value of the index had increased
from 100 in 1980-81 to 156.3 in 1999-2000 and 182 in 2010-
11 (Figure 5). Nearly stagnant yield levels during 2005-06
to 2009-10 resulted in almost stagnant technology
achievement index of soybean for the period. The increase
in technology achievement index for soybean in India was
also reported by Rukmani et. al. (2007). This index can
further be improved by increasing the yield as there exists a
large yield gap for the crop.
(iv) Socio-economic changes in Madhya Pradesh: The
contribution of soybean in socio-economic upliftment of the
farmers through generating additional income to the farmers

as well as improving nutritional and social well being of the
people associated. The crop has helped in better utilising
the kharif fallow lands and in-turn increase in the cropping
intensity. For the purpose of measuring the impact of soybean
crop in socio-economic development of farmers, the state
of Madhya Pradesh was selected as the crop occupies
significant share in gross cropped area across the districts
and state is known as ‘soy state’. For the purpose of
comparison, districts have been divided in three categories;
high soybean intensity districts (with more than 30 per cent
of GCA under soybean), medium soybean intensity districts
(10-30 per cent of GCA under soybean) and low intensity
districts (less than 10 per cent of GCA under soybean). The
parameters of socio-economic development considered were;
difference among different category districts and change over
time in - cropping intensity, value of output from crops sector,
pumpsets (diesel/ electric) and tractors. The difference among
different category of districts for other parameters such
households having electricity, latrine facility within premises,
television, phone connectivity (landline/ mobile), availing
banking facilities, etc. have also been analysed and presented
in Table 6.

The cropping intensity was found to be higher in
major soybean growing districts of Madhya Pradesh (Table
6) compared to low soybean intensity districts. Increase in
cropping intensity was also found to be higher (from TE
1971-72 to TE 2011-12) in districts with higher area under
soybean. The cropping intensity was below 110% during
TE 1971-72 which has increased to 170-180% in TE 2011-
12 in major soybean growing districts, while barely crossed
140% in the districts with low proportion of gross cropped
area under soybean.
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Data Source: Directorate of Economics and Statistics, Ministry of Agriculture, GOI

Fig 4: Share of soybean in area and production of total oilseeds in India

Fig 5: Technology achievement index of soybean in India

The per hectare value of output from crops sector
was derived by considering production of all major cereals,
pulses, oilseeds, sugarcane and cotton crops in the district
(undivided districts using VDSA data of ICRISAT,
Hyderabad) and multiplying individual crop average prices
for the period 2001-04 (obtained from Singh, 2007). The
total value of crop output thus derived was then divided by
net cropped area in the district which gives us the estimate
of per hectare value of crops output in the district.

The results revealed that the per hectare value of
crops output at constant prices (2001-04) was higher in low

soybean intensity districts (Rs. 5506/ha) during TE 1971-
72 as compared to high soybean intensity districts (Rs. 4606/
ha). The value of crops output has increased to Rs. 20407/
ha in high soybean intensity districts (an increase of 343 per
cent) during TE 2011-12, whereas it was Rs. 12661/ha for
low soybean intensity districts (130% increase) (Table 6).
This clearly indicates that inclusion of soybean in the
cropping pattern helped farmers earn higher farm earnings.
The value of output from crops sector was in the range of
Rs. 3500 to Rs. 6000 per ha during TE 1971-72. The increase
in value of crop output was found to be higher (250 to 600
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per cent) in the districts with higher proportion of gross
cropped area under soybean, such as Hosangabad, Sehore,
Ujjain, Dewas, Indore and Ratlam. Also the per hectare value
of output was higher (above Rs 16000 per hectare during
TE 2011-12) in major soybean growing districts while it was
found to be below Rs. 15,000 per hectare in the districts
having minimal area under soybean with few exceptions.

In terms of irrigation infrastructure and farm
mechanisation, higher soybean cultivation helped farmers
in earning more farm income and in turn procuring productive
infrastructure such as diesel/ electric pumpsets. The number
of diesel/ electric pumpsets per 100 ha cropped area was
markedly higher in the high soybean intensity districts in
the year 2007 as compared to medium and low soybean
intensity districts (Table 6). Similarly, the number of tractors
per 100 ha cropped area was found to be higher in high
soybean intensity districts as compared to other districts.

As regards other household amenities, like
households having electric connection, households having
latrine facility within the premise, households having
television and households having telephone connectivity
(landline/ mobile), the high soybean intensity districts
outpaced the low soybean intensity districts modestly (Table
6). As discussed earlier, the higher intensity of soybean
cultivation by farmers gave rise to higher farm income which
most likely has helped farmers in having higher number of
household amenities.

Since the soybean is a leguminous crop, fixes
atmospheric nitrogen in the soil and makes available to the
crop and leaves residual effect for the next crop also. The
productivity of wheat (crop grown after soybean) was found
to be higher in the major soybean growing districts. The
upliftment of the socio-economic welfare of farmers growing
soybean was also reported by Badal, et. al. (2000) and
Dupare et. al. (2009b). The soybean-wheat system resulted
in about 16 per cent higher net income over other crop- wheat
rotation (Badal, et. al. 2000) and introduction of soybean in
the cropping system helped in enhancing standard of living
of soybean growing farmers.
CONCLUSIONS AND FUTURE CHALLENGE

There was profound rapidity and selectivity of
acreage expansion under soybean cultivation in the country
after introduction of the crop for commercial cultivation
during the mid-1970s. The area under the crop has expanded
rapidly in Madhya Pradesh and the adjoining areas of
Rajasthan and Maharashtra, and recently in the states of
Andhra Pradesh/ Telangana, Karnataka and Gujarat. The
tempo of growth in production accelerated with the fast
growing domestic demand for edible oil, export demand for
meal and economic superiority of crop over other crops has
made it a leading oilseed crop of the country.

The research efforts in soybean has resulted in
increase in maximum yield potential of 4 t/ha from 2.5 t/ha,
release of around hundred varities resistant/tolerant
to insects, pests and moisture stress. Only four varieties

 1 

Category of DistrictsA  Period Low soy 
intensity (14) 

Medium soy 
intensity (8) 

High soy 
intensity (15)

% GCA in TE 2011-12 of crops for VOP        93.0       95.2        92.1 

Cropping Intensity (%) TE 1971-72      114.3     108.1      106.3 
TE 2011-12      132.3     135.9      158.9 

Value of Crops Output (Rs/ha)B 
TE 1971-72    5505.6   5182.5    4606.4 
TE 2011-12 12660.6 16536.7 20406.6 
% Increase     130.0     219.1     343.0 

PumpsetC (diesel/ Electric) 1972         0.17         0.19         0.37 
2007         2.97         3.62         5.21 

TractorsC 1972         0.007         0.013         0.012 
2007         0.55         0.54         0.74 

% Rural population below poverty line 2004-05F       58.0       57.1       46.8 

% Rural HH having Electricity 1981D         5.60         7.31         9.84 
2011E       46.67       59.42       70.92 

% Rural HH having drinking water within premise 1981D       10.37         8.33         5.46 
2011E       12.63       12.19       13.95 

% Rural HH having latrine facility within  premiseE         9.60       13.96       16.74 
% Rural HH availing bankingE       42.56       40.83       38.72 
% Rural HH having  televisionE       14.61       15.73       24.88 
% Rural HH having  mobile/ landlineE       33.09       31.02       43.08 

Table 6: Socio economic changes in Madhya Pradesh

Note: A. Category of districts based on share of soybean area in gross cropped area for the period TE 2011-12, B. Per hectare value of crops sector
calculated at constant price (2001-04), C. Availability of tractors and pumpsets per 100 ha cropped area, D. Calculated from population census, 1981;
E. Calculated from population census, 2011; F. MP state planning commission.
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dominate the seed chain, which calls for correction with
varietal diversification at farm level, popularisation of new
varieties alongwith with ensured seed availaibility. To bridge
the continual increase in demand for edible oil and nutritional
requirements, genetic improvement in soybean attenuating
major issues is required. The high inter-year variability in
yield of soybean observed on account of frequent weather
changes, needs concerted research and extension efforts on
minimising the effect of aberrant weather conditions on yield
of soybean. There are the districts with high area intensity

but lower yield levels, calls for concerted extension and policy
support so that overall yield realisation can be increased.
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