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Starting in the 1960s, the innovations of the “Green Revolution” brought 
about major benefits to the farming of rice and wheat in India, but the 
benefits were unevenly distributed across regions, and they had an unin-

tended but generally negative impact on the pulses sector. The details of this 
trend are among the production dynamics we examine in this chapter for the 
entire pulses sector across regions and over time. The Green Revolution bene-
fited rice and wheat farmers in the irrigated zones in India’s northwest region, 
but failed to help farmers in other regions where farmers must depend on 
rainfall. Moreover, the expansion of rice and wheat farming had a deleterious 
impact on several other crops, including pulses, largely replacing them in the 
planting of acreage due to the new, easy availability of high-yielding varieties 
and access to irrigation. As they were displaced from their former traditional 
regions, pulses also experienced several changes both in regional specialization 
and in the adoption of technology. Altogether, during the height of the Green 
Revolution (between 1960– 1961 and 1980– 1981) pulse production declined 
from 12.6 million metric tons to 10.5 million metric tons. Looking at recent 
statistics, out of the total irrigated area in India in 2010, only 12 percent was 
planted in pulses while more than 60 percent was planted in wheat and rice 
paddy.1

Background
Over time, the growth in production in irrigated areas has gone up for all 
crops but for pulses at a rate lower than other crops. Based on Ministry of 
Agriculture data, in 1950– 1951, 9.4 percent of the area of pulses was under 
irrigation. It came down to 8 percent by 1960– 1961, with an increase to 
8.8 percent share in 1970– 1971, rising to 12.5 percent by 2000– 2001. 
It peaked to 16.2 percent in 2007– 2008, only to fall to 14.8 percent by 

1 Hereafter, “tons” refers to “metric tons.”
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2010– 2011. In this context, the case of pigeon pea is particularly stark. While 
in 1990– 1991, 5.3 percent of the area was under irrigation, it came down 
heavily to 3.9 percent by 2011– 2012. In contrast, based on the same statis-
tics, while only 18 percent of the area under food grains had irrigation in 
1950– 1951, nearly half of the area under food grains had irrigation by 2011– 
2012 (India, Ministry of Agriculture 2014). Today, the productivity of pulse 
farming in India, which averages 694 kilograms per hectare, continues to lag 
behind that recorded in most of the other major pulse-producing countries. 
It also lags behind the yield attained at Indian research stations and on-farm 
demonstrations (Reddy, Bantilan, and Mohan 2013). Studies show that since 
pulses were pushed by high-yielding cereal crops to marginal environments, 
the area put into pulse planting has been largely determined by rainfall. 
Conversely, the availability of irrigation coverage generally reduces the acreage 
planted under pulses (Sadavatti 2007).

The returns to pulse farmers are also a challenge. Although the harvest 
prices of pulses are usually much higher than those received for competing 
crops, especially rice and wheat, farmers still do not realize reasonable returns 
because pulse yields are lower and more unstable. Moreover, the government’s 
pricing policy and procurement support for rice, wheat, cotton, and sugar-
cane have likely adversely affected the farmers’ decision to grow pulses. This 
is because the government carries only negligible procurement for pulses, 
unlike its procurement for the other crops, so support prices in pulses are only 
notional and fall well below the market prices (at the retail level). However, 
note that the implementability and likely effectiveness of a large procurement 
program for pulses cannot be taken for granted and warrant further study.

Also, farmgate prices are too low to cover the risk premium associated with 
pulse production, thereby limiting the supply response of farmers. Accessing 
credit to support their pulse farming is a challenge: in 2001, disbursements 
to farmers were 85 rupees per hectare for pulses as compared with 458 rupees 
per hectare for rice and 90 rupees per hectare for wheat (Materne and Reddy 
2007; Reddy 2009b). Other factors besides price play important roles in 
determining the acreage and production of different pulses (Tuteja 2006). In 
allocating land to different pulses, lagged acreage and magnitude of presow-
ing rainfall (and residual moisture particularly for rabi pulses) are import-
ant considerations. Pulse crops are susceptible to many biotic and abiotic 
stresses due to indeterminate plant type, which makes the development of 
biotic and abiotic stress-resistant varieties difficult to develop (Reddy 2009b). 
Srivastava, Sivaramane, and Mathur (2010) argue that the demand-driven and 

64 Chapter 3



location-specific improved varieties and technological options are more lim-
ited for pulses than they are for rice and wheat. Overall, there have been few 
significant technological breakthroughs for pulses due to peculiar problems 
like indeterminate plant type, low response to fertilizers, and management 
practices (Reddy, Bantilan, and Mohan 2013). Furthermore, research and 
development (R&D) for pulses has received less attention and funding than 
that for other crops by both international organizations and multinational 
corporations. These issues are discussed further in Chapter 4.

The spatial movement of pulse cultivation across years is one of the most 
important determinants of the crop’s supply-side dynamics. Currently, just 
six states account for 80 percent of India’s total pulse production: Andhra 
Pradesh, Karnataka, Madhya Pradesh, Maharashtra, Rajasthan, and Uttar 
Pradesh (India, Ministry of Agriculture and Cooperation 2010). Several stud-
ies show that pulses production in India is finding new niche areas where it 
is reportedly performing better than in the traditional ones (Joshi, Asokan, 
and Bantilan 1999; Shiyani et al. 2000; Joshi and Saxena 2002). Finally, not-
withstanding the marginalization of pulses over the years, the government 
has recently been proactive in promoting pulses through various schemes. 
The external market environment has changed significantly over the course 
of time, with increased import penetration in different pulses and the emer-
gence of some pulse exports from India. Indeed, India achieved a record out-
put in pulse production at 18.1 million tons in 2010– 2011, which included 
an all-time high production in chickpea (8.25 million tons), green gram 
(1.82 million tons), and black matpe (1.74 million tons). Despite the signif-
icant and dynamic changes occurring across space and over time, research 
on the evolution and performance of the pulse sector’s supply side in India 
remains scant. This chapter attempts to fill the research gap.

Study Objectives and Methods
The study presented here aims (1) to identify the spatial and temporal vari-
ations in pulse production in India, with special emphasis on chickpea and 
pigeon pea, and (2) to identify the factors affecting pulses’ relative area alloca-
tion across the country.

Definition of Periods

To study temporal variations in pulse production, we divided the study period 
into the following four periods:
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1. Pre–  and initial phase of Green Revolution (1960– 1970). This decade was 
a period of stagnation in both the area devoted to pulses and their total 
production. There was no major breakthrough in pulse research and 
no government scheme was launched to support pulses production in 
the country.

2. Mature phase of Green Revolution (1971– 1990). During this period, 
both area cultivated and production of pulses decreased in the country’s 
northern and eastern zones and increased in the southern and western 
zones. Several pulse development schemes were launched during this 
period, including:

• Pulses Development Scheme (Fourth Five-Year Plan) (1969– 1970 to 
1973– 1974)

• National Pulses Development Project (Seventh Five-Year Plan) 
(1985– 1986 to 1989– 1990)

• Special Food Grain Production Program (1988– 1989)

3. Post– liberalization period (1991– 2000). This period witnessed a fur-
ther increase in pulse area and production in the southern and western 
states. Favorable terms of trade were reached for agriculture relative to 
industry, which may have influenced cropping patterns. Some short-du-
ration and wilt-resistant varieties of pulses were developed during 
this period.

4. Post– trade spike period (2001 and beyond). This period witnessed 
a third spike in pulse area and production in the southern and west-
ern states. The government launched schemes for pulse develop-
ment including:

• Integrated Scheme of Oilseeds, Pulses, Oil Palm and Maize 
(ISOPOM) (2004)

• National Food Security Mission (NFSM) (2007– 2008)

• Special plan to achieve more than 19 million tons of pulse produc-
tion by kharif (the rainy season) (2012– 2013)

These efforts could raise pulses production to an extent culminating in pro-
duction of 18 million tons in 2011– 2012, but pulses imports also increased 
post-2001, implying that the increase in production of pulses was still not suf-
ficient to meet their rising domestic demand.
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Definition of Zones
To study the spatial movement (the geographic dispersion) of pulse cultivation 
over time, we grouped the states into five zones based on their geographical 
location. The northern zone comprises Haryana, Himachal Pradesh, Punjab, 
Jammu and Kashmir, and Uttar Pradesh. The southern zone includes the 
states of Andhra Pradesh, Karnataka, and Tamil Nadu. The eastern zone con-
sists of the states of Assam, Bihar, Odisha, and West Bengal, while the western 
zone includes Rajasthan, Gujarat, and Maharashtra. The central zone has only 
two states, Madhya Pradesh and Chhattisgarh.

An extensive mapping of the movement of pulse area and production 
across space and over time allowed us to cluster different states into specific 
groups. These clusters depict the status of pulse cultivation and production. 
The states that showed secular upward trends in production were labeled 
“ gaining-ground states”; those showing secular downward trends were labeled 
“losing-ground states”; and those showing in-between patterns were labeled as 
“status quo states.” The analysis was disaggregated by crops, with a focus on 
two major pulses: chickpea and pigeon pea. These two pulses currently con-
stitute 60 percent of all pulses in India both by area cultivated and by pro-
duction. Through a state-level analysis, we studied the spatial dynamics of 
these pulses in response to factors such as the Green Revolution, the economic 
reforms of 1991, and pulse trade (import) spikes since 2000.

Comparative Performance: Pulses versus Cereals
Table 3.1 summarizes the relative performance of pulses as compared with 
cereals between 1960 and 2010 in terms of area, production, and yields.

First Period: 1960– 1970

During this period the total pulse crop area in India declined by around 
8 percent and, concomitantly, the area and production of both wheat and 
rice gained momentum. The area and production of chickpea declined by 
21.64 percent and 9.73 percent, respectively, while the area and production 
of pigeon pea increased by 8.26 percent and 10.68 percent, respectively. The 
yield of chickpea increased by about 15 percent, but the yield of pigeon pea 
increased only marginally. The yield of all pulses, in total, increased by only 
8 percent— clearly a subpar performance relative to cereals, such as wheat, 
which rose in yield by 55 percent.
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Second Period: 1971– 1990

Despite implementation of the government’s Pulses Development Scheme 
during this period (the Fourth Five-Year Plan), the total area, production, and 
yield of pulses increased by only 3.3 percent, 10.3 percent, and 6.7 percent, 
respectively. In comparison, for wheat the increase in area, production, and 
yield was 48 percent, 171 percent, and 83 percent, respectively; for rice, it 
was 10 percent, 70 percent, and 54 percent, respectively. The chickpea yield 
increment was merely 0.5 percent. Consequently, the 18 percent decrease in 
chickpea area was accompanied by an 18 percent decrease in its production. 
In contrast, pigeon pea increased in both area and production, and its yield 
showed an increase of more than 7 percent during this period.

Third Period: 1991– 2000

During the third period, the total pulse area declined, whereas the area under 
wheat and rice increased by 15 percent and 9 percent, respectively. The yields 
of both wheat and rice also increased. While pigeon pea showed a marginal 
decline, chickpea enjoyed a remarkable increase in area, production, and yield 
of nearly 18 percent, 39 percent, and 19 percent, respectively. The introduc-
tion of short-duration chickpea varieties in Andhra Pradesh and Karnataka 
during the early 1990s might explain these significant increases.

TAbLE 3.1 Comparative performance of cereals and pulses, 1960–2010 (% change)

Crop Particulars

1. Pre– and 
initial phase of 

Green Revolution 
(1960–1970)

2. Matured 
phase of Green 

Revolution 
(1971–1990)

3. Postliberalization 
period 

(1991–2000)

4. Post–trade 
spike period
(2001–2010)a  

pulses area −8.02 3.31 −0.93 2.25

production −0.87 10.34 2.15 14.08

yield 7.97 6.72 3.67 11.23

Wheat area 26.11 48.50 15.62 3.18

production 95.54 171.50 42.55 12.13

yield 55.13 83.00 23.33 8.73

paddy/rice area 11.88 10.50 8.72 −1.53

production 33.77 70.60 28.55 10.34

yield 19.72 54.00 18.54 12.09

Source: authors’ calculations based on data from india, ministry of agriculture, directorate of economics and Statistics, 
1950– 2010.
Note: a. although in recent years pulses have fared better, in a comparative sense they still lag behind cereals starting from 
a low base.
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Fourth Period: 2001 and beyond

After 2001, there was a spike in the trade of pulses, with a 36 percent increase 
in imports, while at the same time chickpea, pigeon pea, wheat, and rice all 
showed a rise in production and yield. Consequently, there seems to be lit-
tle evidence to support the idea of pulses imports crowding out domestic 
production. Importantly, during this period, for the first time, pulses’ yield 
increased by more than 11 percent. The success of the Technology Mission 
on Oilseeds (TMO) induced the government to restructure the program 
in 2004 by adding pulses and maize to create the Integrated Scheme of 
Oilseeds, Pulses, Oil Palm, and Maize.2 Historically, India had been a net 
importer of edible oils. After a period of stagnation in oilseed production 
and large imports, the TMO was introduced in 1986, which increased oil-
seed production significantly. This is now widely known as the “yellow revo-
lution” (Reddy 2009a).

Under ISOPOM, financial assistance was provided for the production 
and distribution of certified seeds, seed mini-kits, sprinkler sets, Rhizobium 
culture, and phosphate solubilizing bacteria (PSB), gypsum/pyrite, plant 
protection chemicals, and biofertilizers. Demonstrations of integrated 
pest management (IPM) were organized on a large scale through the State 
Department of Agriculture. To address the shortage of quality seeds, a provi-
sion of credit to produce pulse seeds was also included in the scheme. In addi-
tion, in 2008 the Accelerated Pulses Production program was launched under 
the National Food Security Mission and implemented in 468 districts in 
16 states.

Changing Composition of Pulse Production
Since 1991, the relative share of total pulse production made up by chick-
pea has risen, that made up by pigeon pea has declined, and the contribution 
of minor pulses like lentil and peas has remained nearly the same. Table 3.2 
depicts this varying composition of the pulse sector in national production. 
During the triennium ending (TE) 1991, chickpea contributed 36 percent 
to total pulses production, and by TE 2012 its contribution had risen to 
47 percent.

2 The Technology Mission on Oilseeds was launched by the central government in 1986 to 
increase India’s production of oilseeds to reduce import and achieve self-sufficiency in edi-
ble oils.

temporal and Spatial dynamiCS of pulSe produCtion in india  69



Case Studies of Chickpea and Pigeon Pea
The changing behavior of two key pulse crops— chickpea and pigeon pea— 
over the four periods and across different zones (and states within zones) is 
presented next.

Chickpea

Area. The temporal changes depicted in Table 3.3 reveal that at the coun-
try level, chickpea area decreased during the first two periods (pre–  and 
mature Green Revolution) and then increased during the latter two periods 
(postliberalization and post– trade spike). Underlying these changes are sig-
nificant regional differences in production and yield. In the northern zone, 
which is the principal area for chickpea consumption, the chickpea cultivation 
area declined continuously from the first period on. This represents a salient 
feature of the transition in pulses, during which the location of production 
and that of consumption became separated over time.

The introduction of the chickpea crop into nontraditional areas, includ-
ing the southern Indian states, is an example of a technological and institu-
tional breakthrough (Reddy, Bantilan, and Mohan 2013). During 1991– 1993 
to 2006– 2008, the highest increase in chickpea productivity was recorded 
in Andhra Pradesh (124 percent), followed by Karnataka (63 percent), 
Maharashtra (52 percent), and Gujarat (40 percent). The factors usually con-
sidered most responsible for this expansion of chickpea into southern India 
are the introduction of chickpea into black cotton soils, the availability of 
plenty of rabi fallow land, and the adoption of short-duration and high-yield-
ing varieties.

TAbLE 3.2 Composition of pulses production (share of 
total production, %)

Pulse
Triennium 

ending 1991
Triennium 

ending 2000
Triennium 

ending 2012

Chickpea 36 42 47

pigeon pea 19 17 16

lentil 5 7 6

Black matpe 12 9 10

Green gram 10 7 8

peas 4 5 4

others 14 13 9

Source: authors’ calculations based on data from india, ministry of agriculture 
and Cooperation,1950– 2010.
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The chickpea variety known as KAK-2, a Kabuli type with higher market 
demand, was one example of the newly introduced varieties. Short-duration 
and wilt-resistant varieties like JG-11 were also influential. Stable yield and 
prices and a well-developed land-lease market, which facilitated large-scale 
mechanization, also contributed to the expansion of chickpea in southern 
India. The wider availability of highly subsidized cold-storage warehouses 
helped farmers to store chickpea during the peak harvest season to overcome 
lower market prices and to reap profits from higher prices during later periods 
(Reddy, Bantilan, and Mohan 2013).

TAbLE 3.3 Decadal change in chickpea area, 1960–2010 (%)

State

First period:  
Pre– and initial phase 
of Green Revolution  

(1960–1970)

Second period: 
Mature phase of 
Green Revolution  

(1971–1990)

Third period: 
Postliberalization  

(1991–2000)

Fourth period:  
Post–trade spike 

(2001–2010)

Northern Zone

haryana −34.1 −54.5 −40.7 −61.3 

himachal pradesh −47.7 −59.3 −64.9 −56.7 

punjab −53.1 −85.4 −83.0 −73.4 

uttar pradesh −15.2 −40.6 −35.5 −35.2 

Southern Zone

andhra pradesh −24.2 −33.5 189.7 313.1

Karnataka 34.2 4.4 54.5 127.5 

tamil nadu 37.5 64.5 33.1 −12.4 

Eastern Zone

assam — 73.3 −23.0 −31.2 

Bihar −50.0 −38.0 −34.3 −42.9 

odisha 19.3 98.0 −26.8 23.3 

West Bengal −14.5 −74.4 −41.0 −9.0 

Western Zone

Gujarat −65.7 95.6 42.7 54.5

maharashtra −13.1 60.6 37.5 48.4 

rajasthan −20.7 −13.6 93.1 −43.7 

Central Zone

madhya pradesh 3.1 34.4 21.6 6.9 

All India −21.6 −18.4 17.6 6.4 

Source: authors’ calculations based on india, ministry of agriculture 2015.
Note: —  = data not available. data on madhya pradesh includes Chhattisgarh. We also presented the area allocation and 
production of pulses across different states for chickpea and pigeon pea in maps (figure 3a.3 and 3a.4) in the chapter 
appendix.
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During the fourth period studied— the post– trade spike decade after 
2001— chickpea area increased quite significantly in the southern zone 
(Table 3.3). It increased by 313 percent in Andhra Pradesh and 128 percent 
in Karnataka (although another southern state, Tamil Nadu, experienced a 
decrease in chickpea area during the same period). Gujarat and Maharashtra 
are the two states in western India that have shown continuous increase in 
chickpea area from the mature phase of the Green Revolution period on. In 
the eastern region, Odisha showed a roughly 23 percent expansion in chickpea 
area, resuming a trend from a decade earlier during the mature phase of the 
Green Revolution, when both Odisha and Assam had increases.

The causes of these expansions in chickpea are known. In addition to the 
introduction of new technology, chickpea, which is less labor-intensive, was 
substituted for more labor-intensive preceding crops, including cotton, chil-
ies, and other cash crops. Risk consideration also factored in. Crops such as 
cotton are prone to pests and diseases and their prices are subject to high 
fluctuations. Given the varied dry-land agroclimatic conditions of Andhra 
Pradesh, chickpea, a comparatively low-risk crop, became farmers’ preferred 
alternative. It has lower propensity to damage by pests and disease than many 
other crops, it has better storability, and it suffers less from price fluctua-
tions (Suhasini et al. 2009). In contrast, in most of the northern and eastern 
states, the trend in chickpea area was a declining one. This might be attrib-
utable to the region’s extensive irrigation facilities, the nonavailability of 
high-yielding varieties of pulses, and an environment that has generally been 
 favorable for rice and wheat cultivation through minimum support prices and 
assured procurement.

Production. At the country level, total chickpea production declined 
during both the initial and the matured periods of the Green Revolution 
(1960– 1990), but then increased in the succeeding two decades— by 
39 percent during the postliberalization period and by 12 percent during the 
post– trade spike (see Table 3A.2 in the chapter appendix for detailed pro-
duction figures). In the northern zone, all states showed a decreasing trend in 
chickpea production, irrespective of period, which is mainly attributable to 
chickpea’s substitution there by cereals.

In the southern zone, the growth in chickpea production in both Andhra 
Pradesh and Karnataka has been quite remarkable. During the postliber-
alization and post– trade spike decades it rose in Andhra Pradesh first by 
288 percent and then by 730 percent, while in Karnataka it rose over the same 
two decades by 106 percent and then 172 percent. In the central zone, Madhya 
Pradesh had substantial increases during both the matured phase of the 
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Green Revolution (75 percent) and the postliberalization period (67 percent); 
although the increases slowed to a little more than 5 percent during the recent 
post– trade spike period, the earlier sustained growth resulted in the state 
being a major producing area (Table 3A.2).

In the western zone, both Maharashtra and Gujarat have shown continu-
ous if somewhat erratic increases in chickpea production from the matured 
phase of the Green Revolution period on through the postliberalization and 
post– trade spike decades. During these three periods, production in Gujarat 
sequentially rose by 28 percent, 94 percent, and 92 percent. In Maharashtra it 
rose sequentially by 187 percent, 50 percent, and 107 percent. The variation in 
these increases was due to increased price variability, more erratic rainfall pat-
terns, and fluctuations in the supply of modern inputs like pesticides (Reddy 
2006). The important factors that influenced the adoption of improved 
chickpea varieties in Gujarat included the short duration of crop, suitable farm 
size, lowered yield risk, and considerable earlier experience of growing chick-
pea crop (Shiyani et al. 2000).

Yield. The yield patterns in chickpea across regions are presented in 
Figure 3.1. In both northern and southern zones, the yields increased sig-
nificantly in some states during the postliberalization period. In Andhra 
Pradesh the spike in yields was particularly striking in the previous decade, 
the period before the trade spike. Neither the eastern nor the western zone 
fared well in yield, however. Madhya Pradesh experienced a significant yield 
increase of more than 37 percent during the postliberalization period, which, 
owing to high base effect, culminated in small growth during the post– trade 
spike period.

Pigeon Pea

Area. During the Green Revolution, the total area planted in pigeon pea 
in India increased significantly (32.5 percent). It decreased slightly during 
the postliberalization period (by 1.8 percent) and rose again slightly (by 
3.3 percent) in the post– trade spike period (Table 3.4). This is illustrated in 
an extreme form by the changes in Haryana. During the matured phase of 
the Green Revolution, Haryana showed a remarkable increase of more than 
400 percent in pigeon pea area, although that was followed by two decades 
of slight decline. The initial spurt in Haryana is considered to be a function 
of the low base and the advent of short-duration varieties that fit well in the 
pigeon pea wheat cropping mix (Singh et al. 1996). Overall, despite Haryana’s 
initial spike, the northern zone has shown a decreasing trend in pigeon pea 
area since the postliberalization period.
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FIgURE 3.1 Chickpea yield variations in various zones (% change)
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Two states that experienced continuous increases in pigeon pea area were 
Andhra Pradesh in the south and Maharashtra in the west. Gujarat, in the 
western zone, also witnessed a significant increase in both production and 
area during the matured phase of the Green Revolution, followed by a decline 
during the next two decades. In the central zone, Madhya Pradesh had a con-
tinuous decrease in pigeon pea area; the decline equaled 19.8 percent during the 
postliberalization period and 6.7 percent during the post– trade spike period.

Production. At the all-India level, pigeon pea production increased by 
10.6 percent and 42.6 percent, respectively, during the initial and matured 
phases of the Green Revolution (mainly during the 1980s). It then declined 
by 5.8 percent during the postliberalization period and increased again 
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by 7.6 percent during the post– trade spike period. In the northern zone, 
Haryana, after achieving a remarkable increase of 853 percent in  production 
during the matured phase of the Green Revolution, showed a decline sub-
sequently. In the southern zone, Karnataka has shown a continuous rise in 
pigeon pea production and has, in fact, become the leading state in pigeon 
pea production in recent years. In the past decade, pigeon pea production in 
Karnataka went up by as much as 77 percent.

Andhra Pradesh, which rose in the ranks of chickpea production, has also 
shown a significant rise in pigeon pea production during the postliberalization 
and post– trade spike periods, after experiencing a decline of 25 percent during 
the matured phase of the Green Revolution. In the eastern zone, Odisha and 

TAbLE 3.4 Decadal change in pigeon pea area, 1960–2012 (%)

State

Pre– and initial 
phase of Green 

Revolution 
(1960–1970)

Matured phase 
of Green 

Revolution 
(1971–1990)

Postliberalization 
period  

(1991–2000)

Post–trade 
spike period
(2001–2012)

Northern Zone

haryana — 411.6 −30.1 −5.9 

punjab — — −60.5 −41.7 

uttar pradesh −5.3 −17.6 −13.0 −24.4 

Southern Zone

andhra pradesh 12.1 93.4 12.1 19.5 

Karnataka −1.9 70.2 −2.5 33.9 

tamil nadu −6.5 187.7 −48.8 −63.0

Eastern Zone

assam 83.3 119.0 −11.6 −17.3 

Bihar −7.8 −59.9 −7.4 −54.2 

odisha 163.4 307.3 −4.0 −3.1 

West Bengal 26.8 −83.5 −45.6 −73.1 

Western Zone

Gujarat 15.9 276.9 6.6 −28.4 

maharashtra 11.9 41.9 16.1 7.3 

rajasthan 11.2 4.4 33.7 −42.6 

Central Zone

madhya pradesh 30.6 −9.6 −19.8 −6.7 

All India 8.2 32.5 −1.8 3.3 

Source: india, ministry of agriculture, 1950–2010.
Note: — = data not available.
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West Bengal had production increases of 40 percent and 68 percent, respec-
tively, during the post– trade spike period. In the western zone, Gujarat 
and Rajasthan experienced declines in the post– trade spike period, but 
Maharashtra experienced a continuous rise from the mature phase of the 
Green Revolution on.

Yield. In general, there has been little net change in pigeon pea yield in 
India over the course of the entire period 1970– 2010 (Figure 3.2 plots the 
evolution of pigeon pea yields across states over time). At the all-India level, 
there was a 4 percent decrease in pigeon pea yield during the postliberaliza-
tion period. In the southern zone, although Andhra Pradesh and Karnataka 
showed a fall of 61.2 percent and 10.3 percent, respectively, in pigeon pea yield 
during the matured phase of the Green Revolution, they reversed that trend 
during the postliberalization and post– trade spike periods. (Source: India, 
Ministry of Agriculture, Directorate of Economics and Statistics)

Dynamics of Pulses across States
Based on the above findings concerning the area allocation and produc-
tion of pulses, we created a typology of states to identify their patterns, list-
ing them under three clusters: states that gained ground, states that lost 
ground, and status quo states. This typology is presented in the chapter 
appendix in Figure 3A.5 and Figure 3A.6 for chickpea and pigeon pea and 
in Table 3A.4 for total pulses. What those figures show is that the num-
ber of gaining-ground states was far lower than the number of losing-ground 
states, resulting in an overall decline in the prominence of pulses. This picture 
emerges at the country level from Table 3A.4.

For both chickpea and pigeon pea, Andhra Pradesh, Karnataka, Madhya 
Pradesh, and Maharashtra are the only states that could be regarded as gain-
ing-ground states. Importantly, no northern-zone states are included in the 
gaining-ground group. In fact, most of the losing-ground states are from the 
northern and eastern zones. The status quo states, which had either fluctu-
ating (with no secular trend) or stagnant change in area and production for 
chickpea over time are Gujarat, Rajasthan, and Tamil Nadu. (No state could 
be classified as status quo state for pigeon pea.) Figure 3A.1 and Figure 3A.2 in 
the chapter appendix show the shifts in pulse-producing areas across states and 
districts for the pulse-producing states. The mapping of these shifts in the top 
pulse-producing states shows that pulse cultivation has mostly moved to the 
marginal districts. This is clearly true in the case of chickpea and pigeon pea.
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Determinants of Area Allocation and the 
Production of Pulses
Despite significant efforts by the government, as the discussion in this chapter 
shows, pulse production and productivity in India have been largely stagnant. 
Total production increased only by about 47 percent over the five decades 
reviewed. Specifically, it rose from about 12.5 million tons in the trien-
nium ending 1960– 1961 to about 18.5 million tons in the triennium ending 

FIgURE 3.2 Variation in pigeon pea yield across different zones and states of India 
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2013– 2014. By comparison, the production of rice and wheat have gone up 
over the same period— rising for rice by more than 225 percent to 106 million 
tons and for wheat by 808 percent to 95 million tons.

The persistent demand-supply gap in pulses is likely to widen if domestic 
production is not raised substantially. However, this is likely to be challeng-
ing since, according to Reddy (2009b), the low-productivity and low-input 
nature of pulse crops means they are generally grown as residual or alternate 
crops on marginal lands. This means most farmers plant pulses only after 
they have taken care of their food and income needs by planting high-pro-
ductivity, high-input crops like rice and wheat. Pulses are overwhelmingly 
grown under rainfed conditions with little or no modern yield-enhancing 
inputs. On account of these factors, the supply of pulses has been constant for 
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a long period (for more than three decades) and has increased to an average of 
17 million tons only recently.

There are several reasons for the pattern of slow growth in pulse produc-
tion. First, there has been continuous substitution of other crops for pulses. 
Competing crops (particularly rice and wheat) are more profitable under irri-
gated and adequate rainfall environments. Hence, incentives dictate that in 
these environments farmers opt for crops other than pulses. Not only have 
pulses been replaced by other crops in favorable conditions, a shift in pulse 
cultivation has been to less productive marginal drylands— precisely the areas 
where competing crops would not be worthwhile (Lingareddy 2015). The 
cropping in marginal environments without irrigation and the inherent sus-
ceptibility to pests end up making pulses both a low yield and a comparatively 
risky crop (Chand 2008). This, in turn, discourages farmers from making 
investments or growing pulses intensively with better inputs. Development of 
technology to increasingly cater to the marginal environments while improv-
ing yields and their stability has been difficult. This is one of the principal 
reasons for which aggregate supply of pulses has been comparatively inelastic. 
Further discussion of supply response is provided in the next section.

According to Reddy, Bantilan, and Mohan (2013), there are four addi-
tional reasons for the inelastic supply of pulses. First, the various types of pulse 
crops are scattered and thinly distributed, cultivated mostly in marginal and 
low-productivity lands, with each crop contributing a small share in total 
pulses area. These factors are a major hurdle for all stakeholders, including 
researchers and extension, development, and credit/market support agencies 
in offering both public- and private-sector input and output services and other 
institutional support. A second reason is the indeterminate plant type of many 
pulse crops combined with their low yield potential. Pulse crops are affected 
significantly by different pests and diseases during the crop-growing stage and 
also after harvest, with losses estimated by most studies to be in the range of 
15 percent to 20 percent (IIPR 2011). Third, pulses show a low response to 
input management. Fourth, policy makers have accorded pulses a low priority 
(Materne and Reddy 2007).

The Conundrum of Rising Prices and 
Stagnant Production
Because the production of pulses has been subpar, the prices of major pulses 
such as pigeon pea and black matpe in their split forms (dals) have been 
increasing significantly, trading above 100 rupees per kilogram since June 2015 
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in most markets across the country. The wholesale price index (WPI) for 
pulses has also risen year over year— for example, by about 22.8 percent in 
May and 33.7 percent in June of 2015, with even steeper increases for pigeon 
pea of 30 percent and 42 percent for the same two months. This 2014– 2015 
rise in wholesale prices has been primarily due to a nearly 10 percent fall in the 
output of pulses over the same year.

Looking at the recent 2014– 2015 period, production of chickpea and 
pigeon pea dropped steeply again, by about 23 percent and 15 percent, respec-
tively. Consequently, prices spiraled upward, despite a 27 percent increase in 
the importation of pulses in 2014– 2015, which reached a high of 4.6 million 
tons (Lingareddy 2015). Theoretically, the persistently rising prices should 
have triggered a positive supply response in pulses, but a possible lack of price 
transmission from market to farmgate could explain why the supply response 
from farmers has been muted (see Rahman 2015). This is discussed further in 
Chapter 5.

The overall results of studies of price elasticity seem to show that pulse 
growers do not respond to commercial incentives (Tuteja 2006). The nonprice 
factors that Tuteja (2006) highlights include the previous year’s acreage and 
yield, availability of improved seeds and irrigation, rainfall, resistance of crop 
to pest attacks, extension services, home consumption, availability of alternate 
crops, credit, and assured market. Several studies show that nonprice factors 
are comparatively important as determinants of acreage and supply response 
(Chopra and Swamy 1975; Chopra 1982; Deshpande and Chandrashekar 
1982; Acharya 1988; Sadasivam 1993; Dhindsa and Sharma 1997). In Tuteja 
(2006) nonprice factors dominated over price factors in determining acre-
age allocated to pigeon pea, both in major growing states and at the all-In-
dia level. The results of the acreage response model for other kharif pulses, 
such as green gram and black matpe, were similar. Importantly, the elastici-
ties of relative price were found to be low and insignificant. In contrast, the 
amount of presowing rainfall has been shown to have an impact on the area 
planted in kharif pulses, again both in the majority of the referred states and 
at the all-India level. Relative yield also had an impact on the area allocated 
to black matpe in Madhya Pradesh, Uttar Pradesh, and at the all-India level. 
The nature of supply response to prices (ostensibly not large enough) raises 
questions about how increases in minimum support price (MSP) in pulses 
would result in increases in the supply of pulses. A supply response would 
likely be forthcoming only if MSP were to be raised by a large magnitude, 
which for various reasons might not be feasible (for example, fiscal capac-
ity, administration).
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The Link between Production and Irrigation
According to Lingareddy (2015), growth in pulse production has historically 
been sluggish, with the exceptions of growth during the 1950s and 2000s. 
Production has been highly volatile from year to year, mainly due to wide fluc-
tuations in yields. Reddy (2009b) indicates that the cultivation of pulses on 
rainfed and marginal lands has contributed to their low and uncertain yields. 
Recent statistics continue to bear this out. In the triennium ending 2011– 
2012, for example, only about 15 percent of land planted in pulses was irri-
gated, as compared with more than 90 percent of land planted in wheat and 
close to 60 percent of land planted in rice. Among pulses, during the same 
period the irrigated area of chickpea was 34 percent, while for pigeon pea it 
was only 4 percent (India, Ministry of Agriculture 2015). Sadasivam (1989) 
showed that the substitution effect in favor of cereals was more pronounced in 
the rabi season in states that had assured water supply, such as Bihar, Haryana, 
Punjab, Uttar Pradesh, and West Bengal— essentially the wheat belt of India. 
As discussed earlier, the improvement in area under cultivation during the late 
1970s and 1980s was mainly on account of a shift in pulses cultivation to the 
drylands of India’s central and southern regions (Sadasivam 1989).

We have seen that intensive irrigation leads farmers to switch from pulses 
to other crops. However, provision of protective irrigation can possibly be 
quite effective for increasing pulse production. The protective irrigation sys-
tems are designed and operate on the principle that the available water has to 
be spread thinly over a large area and in an equitable manner. The objective 
is to reach as many farmers as possible and to protect against crop failure and 
famine. The amount of water a farmer would receive under protective irriga-
tion would be insufficient to cover full crop water requirements on all of his 
land for an average rainfall year.

The prime minister of India recently launched a big program called Har 
Khet Ko Paani (Water to Every Farm) initiative. Under the Pradhan Mantri 
Krishi Sinchayee Yojana (PMKSY, the Prime Minister Agriculture Irrigation 
Plan), it can be helpful to accord priority to the provision of lifesaving irriga-
tion in pulse-growing areas. A similar provision in the central tribal region can 
help bring a part of the 11 million hectares of rice fallows under pulses. Access 
to even one or two lifesaving irrigations over the life of the crop can give a 
quantum boost to pulse production and productivity, and significantly reduce 
production risks. Thus, investment in lifesaving irrigation in pulse-growing 
and rice fallow areas of India can be an important choice. The uptake of irri-
gation conditional on growing pulses would depend on the provisions built in 
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irrigation programs. Otherwise, farmers might migrate to other crops if irriga-
tion were to become available.

Ineffectiveness of Government Pricing Policies
On the pricing policy front, the government has regularly hiked its mini-
mum support prices for pulses, but it has not been able to conduct active pro-
curement operations. Without procurement, the price support system for 
pulse farmers has been ineffective. The National Agricultural Cooperative 
Marketing Federation of India (NAFED), the agency entrusted with the 
limited procurement of pulses, has not been very active (Lingareddy 2015).3 
Grover and Singh (2012) indicate that in the absence of any procurement sup-
port, the acreage under pulses cannot be augmented significantly. However, 
the implementability and effectiveness of a large procurement program in 
pulses cannot be taken for granted. Below we explain why MSP without large-
scale procurement may be counterproductive, and yet the introduction of a 
major procurement program in pulses is fraught with major challenges.

The government of India has indeed tried to incentivize an increase in 
pulse production and productivity by raising its MSP. On a couple of occa-
sions, the MSP was increased very substantially— for example, it has been 
increased by more than 50 percent since 2010. For the 2015– 2016 crop year 
(July– June), the agriculture ministry announced up to a 6 percent increase 
in MSP, including a bonus of 200 rupees per quintal. With the increase, the 
MSP of black matpe touched 4,625 rupees per quintal for 2015– 2016, com-
pared with 4,350 rupees per quintal the previous year. Still, a commensurate 
supply response to such increases in the MSP has not been observed.

Based on the recommendations of the Commission for Agricultural Costs 
and Prices (CACP), India’s Department of Agriculture and Cooperation 
declares MSPs for 22 crops before their sowing seasons each year. The MSP 
is aimed at giving farmers a guaranteed price and an assured market to pro-
tect them from price fluctuations. This is expected to encourage higher invest-
ment and adoption of modern farming practices. MSPs for rice and wheat 
were started with the introduction of high-yielding varieties, amid fears that a 
glut on the market would adversely affect farmers. These two commodities are 
now in surplus, and MSPs are also set for deficit crops like pulses.

3 NAFED is the public procurement agency for pulses and oilseeds, similar to the Food 
Corporation of India (FCI).

temporal and Spatial dynamiCS of pulSe produCtion in india  83



With MSPs announced based on the recommendations of CACP, we 
argue that it makes a difference whether the crop is in surplus (supply greater 
than demand at MSP) or is in deficit (demand greater than supply at the 
announced MSP). For pulses, the demand is usually greater than the sup-
ply at the announced MSP— that is, there is a deficit (shown in Figure 3.3). 
There are three possible cases of supply: (1) perfectly inelastic supply (line CD 
in the figure); (2) elastic supply (shown as ST in the figure); and (3) piecewise 
elastic supply (shown as CFT). The piecewise inelasticity in supply can come 
from several factors, such as lack of substitutes in production or lack of inputs. 
Depending on the season and area, there are competing crops for pulses— 
for example, soybean in Maharashtra, wheat in several states, cotton in some 
states, and some other commercial crops such as chilies. In the case of pulses, 
the channel that we believe is salient is the riskiness where unless price rise 
covers for risk premium, the supply response may not follow. Only when the 
magnitude of price rise is substantive, can one expect a supply response.

In the market, trade takes place between farmers and traders at or around 
the MSP, with or without procurement by the government. The easiest way to 
understand the situation of a deficit crop is by considering a perfectly inelas-
tic supply. Referring to Figure 3.3, if MSP = M1, farmers receive much less 
than the potential price given by the demand curve equal to M3. Under all 
MSPs up to M3, for the quantity given by SC, the farmer should be receiving 
prices higher than the MSP. For example, at an MSP of M1, the pulse farmer 
gets less per unit by the amount represented by line PG. Above M3, the crop 
will be not a deficit commodity but a surplus one. If the MSP is announced 
before sowing and brings in a supply response, the curve will shift to the right, 
but farmers will still get a lower price than without the MSP unless the MSP 
is raised significantly, to the level of M3 or a corresponding level in relation to 
the new supply curve.

Even if the supply curve is inelastic domestically, imports could compen-
sate. In this case, there are two possibilities: (1) global markets can bridge the 
deficit, or (2) global markets are thin and cannot meet the requirements. If the 
deficit is bridged with imports, there may not be a gap between the MSP and 
the potential price. If global markets are insufficient, the wedge between the 
actual and potential farmgate price will be sustained. With a piecewise elas-
tic supply or an inelastic supply, an MSP higher than M1 and lower than M2 
or M3 (depending on the case) should not transmit to market prices. It will 
do so only if traders’ margins are unchecked. With an elastic supply (ST in 
Figure 3.3), a higher MSP can affect the level of excess demand more than in 
the inelastic case and also can affect market price.
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Until now we have assumed that the seller’s price is at the MSP. Given the 
deficit at MSP, should not the price at which farmers sell to traders rise? Given 
the nature of the pulses market, we argue that it does not because MSP works 
as a focal point of tacit collusion among traders, who offer farmers a price 
that is near the MSP (Figure 3.4 plotted for a wedge between farmgate prices 
and the MSP). CACP data show that farmgate prices for pulses are heavily 
centered around the MSP even though there is limited or no procurement. 
This is true for all pulses and is positively skewed for prices faced by compara-
tively large farmers, due to their greater bargaining power (an issue that is dis-
cussed further in Chapter 5). In this situation, increasing the MSP would raise 
the farmer’s price, and without procurement, the fiscal costs would be nil. 
Moreover, this channel is independent of what the market price is. If there is 
pass-through to the consumer price, the government could mitigate the price 
rise by holding credible stocks to calm the markets. It is also likely that the 
market (retail) price is determined by supply and demand and is not a func-
tion of the farmgate prices in the same period, given short-run inelasticity. In 
addition, many times farmers find out the MSP after sowing, which also leads 
to inelasticity.

FIgURE 3.3 Supply, demand, minimum support price, and farmgate prices in case of deficit 
crops such as pulses
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Note that in the recent past, very few years have witnessed average farmgate 
prices going below the MSP. Since 2000, the farm harvest price (FHP) of 
chickpeas has been around the MSP or just a little lower only once: in 2013– 
2014. For pigeon peas the two prices have been similar only three times in 
the past 17 years: the FHP was marginally below the MSP in 2011– 2012 and 
2012– 2013 and almost the same in 2004– 2005. These are the years with sig-
nificant increases in the MSP as well as spikes in imports. Hence, it is not 
unreasonable to suggest that without the announcement of MSPs for pulses, 
the farmgate prices can effectively rise because of the tacit collusion among 
traders (see Rahman 2015) at MSP might get broken.

Price supports therefore work differently for pulses than for rice, wheat, 
or oilseeds:

• Unlike that of rice and wheat, pulse production is less than the annual 
demand and there is no or very limited procurement at the MSP. 
Furthermore, unlike oilseeds, there is not much availability of pulses in 
the international markets either, certainly not at lower prices.

• Even when the MSP for pulses has been raised significantly, it has stayed 
below the market price of pulses in every single year since 2000.

We contend that when the support price of pulses is near or below the mar-
ket price and the opportunities to import them cheaply from other coun-
tries are limited, the MSP helps traders more than producers. It acts as a focal 
point, or a Schelling point, for pulse traders to facilitate implicit collusion at 
prices below what the market price otherwise would be. There is clear cluster-
ing of farmgate prices around the MSP (Figure 3.4) that is unlikely without 
this sort of tacit collusion. It is possible that farmers may receive higher prices 
if the MSP were not announced and there were no anchors for traders to col-
lude around.

Several studies already mentioned, such as Tuteja (2006), show supply of 
pulses to be price irresponsive (at least in the ranges in which they have moved 
historically). Small or moderate increases in MSP are not likely to bring forth 
significant supply response in pulses. Combining with issues relating to the 
extent MSP will have coverage will be timely given the experience from rice 
and wheat. There is a sheer lack of physical and institutional infrastructure 
to implement procurement-based support prices for pulses mandates research 
before a policy stance on this becomes clear.

Hence, several different tasks regarding pricing in pulses remain to be 
tackled going forward. Apart from research to assess the feasibility and 
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implementability of a procurement pricing to bring parity with competing 
crops, steps need to be taken to ensure better transmission of consumer prices 
to the prices producers can receive. This has been an acute problem in recent 
episodes of pulse price spikes, as producer prices continued to be benchmarked 
to the MSP while the retail prices increased many times. Fixing this problem 
would require establishing direct farm-to-fork or firm-farm links. The role of 
farmer producer organizations, which balance the bargaining power of farm-
ers, can be instrumental in this regard. The role of processing too, with its 
backward links, is very important.

Beyond Support Prices: Paying Pulse Growers and 
Pulse-Growing Areas for Ecosystem Services
Among protein-rich foods, pulses have the lowest carbon and water footprint. 
In addition, pulses improve soil health by naturally fixing atmospheric nitro-
gen in the soil; growing pulses reduces the need for application of nitrogenous 

FIgURE 3.4 Distribution of farmgate prices
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fertilizer, especially urea, in the subsequent crop. Thus pulses provide valuable 
environmental services (Dudeja and Duhan 2005). Thanks to India’s diverse 
agroclimatic conditions, pulses are grown in the country throughout the year. 
Several benefits from pulses are particularly important, such as their role in 
crop rotation and in intercropping, because they help improve soil fertility 
by reducing soil pathogens and fixing nitrogen. Studies show that because of 
these factors, the yield of a crop that follows pulses can increase by up to 20– 
40 percent (Pande and Joshi 1995).

Changes in soil fertility have been assessed for different crops— for exam-
ple, maize (Dwivedi et al. 2015; Kumar et al. 2015). Lower usage of fertilizer, 
pesticide, and irrigation further makes pulses an environmentally  sustainable 
crop group. Saddled with a huge fertilizer subsidy burden and food safety 
issues from excessive chemical use in farming, India can benefit greatly from 
these roles of pulses. Assessing the value of environmental services provided by 
pulses and devising mechanisms to reward farmers or pulse-growing areas for 
these ecosystem services could be one policy option. Paying individual farmers 
may be logistically difficult, but it could be feasible to pay pulse-growing areas 
by offering them additional resources for investment in agriculture, irrigation, 
or extension in the same way that the fourteenth finance commission of India 
has offered states incentives to maintain and increase area under the forests.

Lessons from Recent Increases in Pulse Supply
After studying the recent increases in supply of some pulses, Reddy, Bantilan, 
and Mohan (2013) suggest lessons that can be drawn for other crops. They 
argue that even though pulse production has increased significantly during the 
past decade, continuing fast growth will be a bigger challenge for researchers, 
extension agencies, and policy makers. For some crops, such as oilseeds, earlier 
experience shows that most of the success is short-lived if production technol-
ogy is not aligned with policy support (Reddy 2009a). Reddy, Bantilan, and 
Mohan (2013) examined the factors behind the fast growth in the production 
of pigeon pea nationally and the production of chickpea in Andhra Pradesh, 
which they regard as examples of success. They cite the introduction of the 
chickpea crop into nontraditional areas like the southern Indian states as an 
example of a technological and institutional breakthrough to be replicated in 
other pulses. They highlight a set of opportunities, as well as programs and 
practices, that led to the successful growth in Andhra Pradesh, including the 
introduction of chickpea into black cotton soils, the availability of plenty of 
rabi fallow lands, the adoption of short-duration and high-yielding varieties 
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like KAK-2 and JG-11, and the well-developed land-lease market that enabled 
large-scale mechanization to cope with labor shortages in villages.

At a program level, the success of chickpea in Andhra Pradesh highlighted 
the importance of (1) successful government programs like the National Food 
Security Mission (NFSM) in increasing pulse production; (2) the develop-
ment and distribution of improved seed through semiformal seed systems and 
farmers’ participatory varietal selection (FPVS); (3) emphasis on abiotic and 
biotic stress management to increase stability in area and yields through inte-
grated approach; (4) increased availability of subsidized improved seed, micro-
nutrients like sulfur and gypsum, and the popularization of herbicides and 
farm machinery to cope with labor shortages; and, last, (5) the development of 
market information systems and warehouse infrastructure, including state-of-
the-art postharvest management and cold storage, to enhance credit availabil-
ity and establish markets. In Andhra Pradesh the yield of chickpea increased 
between 1987 and 2008 from 393 kilograms (per hectare) to 1,375 kilograms, 
while the area cultivated increased from 52,200 hectares to 542,000 hect-
ares, which resulted in production increase from 19,900 tons to 730,700 tons 
during the same period.

This finding is important in light of the fact that for pulses there have been 
relatively few significant technological breakthroughs until now due to pecu-
liar problems like indeterminate plant type, low response to fertilizers, and 
management practices. However, after experiencing a steep rise in prices and 
declining per capita availability of pulses, governments have encouraged pulse 
production through various programs, including the Integrated Scheme of 
Oilseeds, Pulses, Oil Palm, and Maize (ISOPOM) and the National Food 
Security Mission. These government efforts have been supported by various 
research bodies, such as the national agricultural research systems (NARS) 
and the International Crops Research Institute for the Semi-Arid Tropics 
(ICRISAT). All of this has resulted in some improvement in the production 
of major pulses, including chickpea and pigeon pea, although this growth has 
only been significant since 2001. The growth rate of chickpea is currently 
6.32 percent per year and for pigeon pea it is 2.05 percent, while the total 
growth in production of (all) pulses is 3.35 percent— a rate that is well ahead 
of the population growth but way below the growth in demand.

Conclusion
This study of the supply dynamics of pulses reveals that the traditional areas 
for pulse production have been switching to other crops as pulses have moved 
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to nontraditional areas. This is reflected in the movement of pulses from 
northern to southern and from eastern to western zones, with central India 
becoming the hub for pulse farming. Andhra Pradesh, Karnataka, Madhya 
Pradesh, Maharashtra, and Rajasthan are emerging as the most promis-
ing states in pulse production. Madhya Pradesh dominates in chickpea, and 
Maharashtra dominates in pigeon pea. Identifying the factors behind this 
transition is an important area for future research. Different factors have been 
proposed, such as the spread of some new varieties and a significant increase in 
support prices for pulses. For example, the observed patterns point to the like-
lihood that technology has played a crucial role in the shift in areas allocated 
to pulses from traditional into nontraditional areas.

The states that do not have any highly commercialized or highly profit-
able crops seem to be the ones where the adoption of pulses has been easi-
est. For instance, the absence of any profitable star crop in the Telangana and 
Rayalaseema regions of Andhra Pradesh is facilitating chickpea cultivation, so 
much so that they have emerged as the major producer of chickpea in India. 
In the same way, low-productive cotton in northern Karnataka and barley in 
Madhya Pradesh are being replaced by chickpea. Reddy (2009b) presents the 
case of chickpea’s rapid expansion in Andhra Pradesh as a suitable example to 
emulate for production growth in other pulse crops.

Dividing the five decades into four periods, we see substantial temporal 
variation among the periods in the land area allocated to and production of 
pulses. For pigeon pea, the area, production, and yield all increased during 
the initial and matured phases of the Green Revolution, but they declined 
quite significantly during the postliberalization period. It was just the oppo-
site for chickpea, for which the post– trade spike period (2000– 2010) showed 
an increase in area, production, and yield. During this most recent period, net 
yield increased for all pulses, for the first time by a double-digit percentage.

Both technical and environmental considerations play a role in the move-
ment of pulse farming. The introduction of short-duration varieties of chick-
pea, for example, has contributed to the increase in its area and production. 
The July rainfall has been shown by different studies to be negatively associ-
ated with area allocation to pigeon pea, implying that proper soil and water 
conservation measures need to be taken to ensure that flooding does not 
occur. At the same time, water logging could certainly play a role in diminish-
ing area planted, especially in deep black soil.

Trends of regional specialization and geographic continuity are emerging 
in regard to the area and production of pulses, which are visible at the regional 
and state level. The common features observed across the currently leading 
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pulse-producing states are rainfed conditions, absence of irrigation, and gen-
eral lack of alternative profitable crops. Based on the discussion in this chapter, 
the following are some potential approaches for increasing pulse production:

• The pulses being cultivated predominantly in the marginal and rainfed 
regions under resource-starved conditions require a different approach to 
increase their area, production, and productivity. Indeed, research efforts 
have already shifted to develop varieties that can address the challenges of 
the nontraditional areas.

• Apart from concentration in the marginal environments, the diversity 
in determinants of production and consumption across space also needs 
to be internalized in policy. One implication of these spatial dynamics is 
that research needs to shift its relative resource allocation from the north-
ern zone to the southern and central zones, particularly for chickpea and 
pigeon pea but also for pulses in general. This is elaborated in Chapter 4 
on technology.

• In addition, research must be undertaken to find the potential of pulse 
production in the rainfed rice fallow systems spread across the states of 
Bihar, Chhattisgarh, Jharkhand, Madhya Pradesh, and Odisha. Post– rainy 
season fallows might comprise both the biggest challenge and the greatest 
opportunity for increasing pulse production. Alternative cropping patterns 
and the adoption of various technologies, coupled with seed availability, 
could increase pulse production in these marginal areas.

• Also, there is need for further research to assess the feasibility and risks of 
policies increasing the MSP and expanding procurement in a deficit crop 
such as pulses.
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Appendix

TAbLE 3A.1 Statewise competing crops of chickpea and pigeon pea

State

Competing crops of 

Chickpea Pigeon pea

andhra pradesh Rabi sorghum paddy, cotton, pearl millet, groundnut, maize

assam Wheat paddy, maize

Bihar Wheat paddy, maize

Gujarat Wheat paddy, cotton, pearl millet, groundnut, maize

haryana Wheat paddy, cotton, pearl millet

himachal pradesh Wheat paddy, maize

Jammu and Kashmir Wheat paddy, maize

Karnataka Rabi sorghum paddy, cotton, maize

madhya pradesh Rabi sorghum, wheat paddy, cotton, pearl millet, groundnut, maize

maharashtra Rabi sorghum, wheat paddy, cotton, pearl millet, groundnut, maize, soybean

odisha Wheat paddy, cotton, groundnut, maize

punjab Wheat paddy, cotton, maize

rajasthan mustard paddy, cotton, pearl millet, groundnut, maize

tamil nadu Rabi sorghum paddy, cotton, groundnut, maize

uttar pradesh Wheat paddy, pearl millet, maize

West Bengal Wheat paddy, groundnut, maize

Source: authors’ assessment.
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TAbLE 3A.2 Decadal change in chickpea production, 1960–2010 (%)

State 

Pre– and initial 
phase of Green 

Revolution  
(1960–1970)

Matured phase 
of Green 

Revolution 
(1971–1990)

Postliberalization 
period  

(1991–2000)

Post–trade 
spike period
(2001–2010)

Northern Zone

haryana −13.6 −54.4 −51.6 −63.2

himachal pradesh −60.7 −70.0 −22.7 −74.0

punjab −52.3 −87.1 −80.3 −65.0

uttar pradesh 4.9 −35.5 −28.2 −37.0

Southern Zone

andhra pradesh −33.3 35.3 288.0 729.9

Karnataka 124.0 −14.5 105.9 172.3

tamil nadu 50.0 86.6 35.7 −11.1

Eastern Zone

assam — 30.0 −23.0 30.0

Bihar −27.6 −27.3 −70.8 −40.5

odisha 156.2 109.0 −37.4 57.2

West Bengal 19.3 −76.4 −32.4 23.1

Western Zone

Gujarat −60.2 28.3 94.0 92.4

maharashtra −17.1 186.5 49.5 106.7

rajasthan −3.5 −14.0 123.8 −55.3

Central Zone

madhya pradesh 1.1 74.6 66.6 5.1

All India −9.7 −18.0 39.1 12.3

Source: authors’ calculations.
Note: —  = data not available.

temporal and Spatial dynamiCS of pulSe produCtion in india  95



TAbLE 3A.3 Decadal change in pigeon pea production (%)

States 

Pre– and initial 
phase of Green 

Revolution 
(1960–1970)

Matured phase 
of Green 

Revolution 
(1971–1990)

Postliberalization 
period  

(1991–2000)

Post–trade 
spike period
(2001–2010)

Northern Zone

haryana — 853.8 −19.4 −7.9

punjab — — −63.1 27.8

uttar pradesh −0.3 −7.5 −18.3 −46.2

Southern Zone

andhra pradesh 62.6 −24.9 97.8 85.1

Karnataka 23.2 53.5 11.8 77.5

tamil nadu −16.2 416.1 −48.2 −65.5

Eastern Zone

assam 60.0 112.5 −11.1 −19.2

Bihar 37.5 −44.0 5.9 −58.4

odisha 181.8 437.1 −25.9 39.5

West Bengal 62.5 −78.2 −63.5 67.7

Western Zone

Gujarat 16.9 419.8 36.5 −14.1

maharashtra −3.4 92.6 10.2 28.3

rajasthan 38.8 80.0 88.6 −55.9

Central Zone

madhya pradesh 21.1 44.6 −37.6 −10.3

All India 10.6 42.6 −5.8 7.6

Source: authors’ calculations based on data from india, ministry of agriculture 1950– 2010.
Note: —  = data not available.
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TAbLE 3A.4 Grouping of states of India for area 
allocation and production of total pulses

Typology of states

Total pulses

Area Production

Gaining ground andhra pradesh
Karnataka
madhya pradesh
maharashtra

andhra pradesh
Karnataka
madhya pradesh
maharashtra

losing ground assam
Bihar
Gujarat
himachal pradesh
haryana
punjab
West Bengal
uttar pradesh
tamil nadu
odisha

assam
Bihar
Gujarat
himachal pradesh
haryana
punjab
West Bengal
uttar pradesh
himachal pradesh
tamil nadu
odisha

Status quo
 states

— —

Source: authors’ calculations based on data from india, ministry of agricul-
ture, 1950–2010. 
Note: — = data not available.
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TAbLE 3A.5 Pulses’ total production, yield, and area under 
production (1960–2010)

Total area
(in thousands 
of hectares)

Total production
(in thousands of 

metric tons)

Total yield
(in kilograms 
per hectare)

1960–1961 23,563 12,704 539

1961–1962 24,243 11,755 485

1962–1963 24,265 11,528 475

1963–1964 24,186 10,073 416

1964–1965 23,875 12,417 520

1965–1966 22,717 9,944 438

1966–1967 22,121 8,347 377

1967–1968 22,649 12,102 534

1968–1969 21,264 10,418 490

1969–1970 22,023 11,691 531

1970–1971 22,534 11,818 524

1971–1972 22,151 11,094 501

1972–1973 20,915 9,907 474

1973–1974 23,427 10,008 427

1974–1975 22,024 10,014 455

1975–1976 24,454 13,040 533

1976–1977 22,983 11,361 494

1977–1978 23,497 11,973 510

1978–1979 23,657 12,183 515

1979–1980 22,259 8,572 385

1980–1981 22,457 10,627 473

1981–1982 23,843 11,507 483

1982–1983 22,833 11,857 519

1983–1984 23,542 12,893 548

1984–1985 22,737 11,963 526

1985–1986 24,418 13,361 547

1986–1987 23,156 11,707 506

1987–1988 21,559 11,040 512

1988–1989 23,146 13,849 598

1989–1990 23,415 12,858 549

1990–1991 24,662 14,265 578

1991–1992 22,543 12,015 533
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Total area
(in thousands 
of hectares)

Total production
(in thousands of 

metric tons)

Total yield
(in kilograms 
per hectare)

1992–1993 22,360 12,815 573

1993–1994 22,250 13,305 598

1994–1995 23,028 14,038 610

1995–1996 22,283 12,310 552

1996–1997 22,447 14,244 635

1997–1998 22,871 12,979 567

1998–1999 23,501 12,162 518

1999–2000 21,116 13,418 635

2000–2001 20,348 11,076 544

2001–2002 22,008 13,368 607

2002–2003 20,496 11,125 543

2003–2004 23,458 14,905 635

2004–2005 22,763 13,130 577

2005–2006 22,391 13,384 598

2006–2007 23,192 14,198 612

2007–2008 23,633 14,762 625

2008–2009 22,094 14,566 659

2009–2010 23,282 14,662 630

Source: authors’ calculations based on data from india, directorate of econom-
ics and Statistics, ministry of agriculture.
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FIgURE 3A.1 Pigeon pea districts, 1966– 2010
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FIgURE 3A.2 Chickpea districts, 1966– 2010
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FIgURE 3A.3 Shift in chickpea area and production across states, 1970 and 2007
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Chickpea area (’000 Ha) in 2007
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FIgURE 3A.4 Shift in pigeon pea area and production across states, 1970 and 2007
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FIgURE 3A.5 Grouping of different states of India based on area allocation and production in 
chickpea
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FIgURE 3A.6 Grouping of different states of India based on area allocation and production of 
pigeon pea
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