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Chickpea’s competitive position in India has changed during the last 20 years, resulting in a shift in the centre
of chickpea production away from the traditional growing region in the north. This paper estimates national and regional
trends in chickpea crop area, identifies factors underlying these trends, and assesses the demand and regional supply

prospects to the year 2000.

|
Introduction

WHILE India remains the Icading producer
of chickpea, its share of world production
is declining. More than 80 per cent of the
world’s total was produced by India 20 years
ago, r6day it produces about 65 per cent.
Chickpea production in India has remained
virtually stagnant during the lasttwo decades.
Indeed, poor perlormance in chickpea
production has raised concerns about India’s
ability to maintain minimum levels of per
capita pulse consumption. Per capita pulse
production has fallen from 51 grams to 44
grams per day sincg the carly 70s. The
quantity of pulse intake recommended by
the Indian Council of Medical Research is
about 70 grams per day [Gopalan 1987}
Stagnant growth in chickpea production is
at the heart of this shortfall.

Earlier studies have examined changes in
pulse area and production. A study by Chopra
and Swamy (1975) was by far the most
comprehensive, looking at arca shitts under
individual pulse crops in relation to
competing crops. Their study also assessed
the demand for total pulses and supply
prospects of individual pulse crops in India
uptothe year 1980. Later, Sharma and Jodha
(1982) examined changes in area and yield
of pulse crops for different regions of India.
They identified agro-climatic, socio-
economic and biological constraints in the
production of (mainly) chickpea and
pigeonpea. Other state level analyses have
examined growth rates in area, production,
and yield of pulse crops and tried to identify
factors affecting those trends {Choudhary et
al 1990; Reddy 1991]. More recently, in a
keynote paper given at the 1993 Annual
Indian Society of Agricultural Economics
Conference, Acharya (1993) addressed
production performance of oilsceds and
pulses in India. While oilseeds were
examined in great detail, the analysis of
pulses was restricted to estimation and
discussion of growth rates only. Several
other papers at the conference estimated
trends in total area under pulses and their
production or provided state-level analyses
of specific pulse crops—usually simple
estimates of rates of growth in production,
area, and yield and their vanability over
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time. Some offered suggestions about the
future scope for pulse production in those

states.' Because these stndies emphasise

several pulse crops, and arérestricted largely
toestimating growthrates, they fail toprovide
the depth and insight necessary to assess the
changes—and factors responsible for those
changes—in any specific crop over time.

Missing from the literature is an up to date
and comprchensive analysis of shifts in
chickpea arca relative to competing crops
in the major chickpea growing regions in
India. The declinc in chickpea area at the
national level masks important changes
occurring at the regional level, where 1n
some cases arca has actually increased. It is
uscful to identity factors underlying these
shifts as they help explain changes in
chickpea’s competitive position over lime.

There is currently no up to date analysis
of—and thus little information about—
supply and demand prospects for chickpea
in India. Is chickpea production in India
constrained more by supply or by demand
factors? If by supply factors, as current
thinking suggests, then what yield and area
growth rates are required to mecet projected
future demand? If growth rates in yield and
area are not likely to be high enough to meet
domestic consumption requirements, as past
trends indicate, the government faces the
prospectot higherimports or higher domestic
prices. A third alternative, perhaps more
appealing, is to promote domestic
production—raisc chickpea productivity—
through enhanced research and extension
support.

In attempting to address these issues, this
study examines national and regional trends
in area, production, and yield for chickpea
and its major competing crops. Where
possible, data are disaggregated by
cultivation under irrigated and rainfed
conditions. An analysis of chickpea's
performance provides the basis for assessing
regional supply prospects for chickpea in
India in the 1990s and beyond. Per capita
consumption of chickpea and other major
pulses are also examined. Chickpea imports
to India have increased over time: trade-
related issues and their importance to India
are discussed. Demand for chickpea at the
all-India level to the year 2000 is estimated
based on projected income and popuiation
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growthrates. These are compared with future
domestic production of chickpea.

1I
Trends in Production, Area,
and Yield

During the past two decades, pulse
production in India rose from 10.3 to 13.0
million metric tons. Chickpea added nothing
to growth in pulse production during this
time. Rather, chickpea production stagnated,
losing ground to other pulse crops. Whereas
20 years ago it accounted for 44 per cent
of total pulse production, it now represents
only 35 per cent.

Trends in chickpea production, area, and
yicld for India between 1971 and 1991 are
shown in Figure 1. Stagnant growth—
negative growth but not significant-—and
large year to year fluctuations in production
are evident. As discussed below, the decline
in area is largely responsibie for the lack of
growth in production. Variability in
production is relatively high: the detrended
coefficient of variation (CV) measured 15
per cent.? Yield vanability (CV = 10 per
cent) contributed slightly more to fluctuations
in production than did area (CV = 8 per
cent). Compared to other crops, chickpea in
India i1s grown under less favourable
conditions and exposed to greater production
risks, ¢ g, drought conditions in central/
southern India and disecasec problems in
northernIndia. Insuch environments, farmers
are reluctant to apply significant amounts of
inputs, like fertiliser and labour for weeding.
This represents a major constraint to
achieving higher yields..

Area under chickpea cultivation in India
fell by almost 9,00,000 ha between 1971 and
1991 (Figure ). The largestdecline occurred
more recently. However, there are regions
where chickpea area actually increased. A
detailed discussion of changes in crop area
and chickpea competitiveness vis-a-vis other
crops, particularly wheat and rape/mustard
is taken up in Section I11.

Though chickpea yields fluctuate
dramatically, positive (though non-
significant) growth rates are observed.
Chickpea yields grew by 0.7 per cent per
annumbetween 1971 and 1991. Productivity
growth during this period may be related to
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FIGURE 1: CHICKPEA AREA, PRODUCTION AND YIELD IN INDIA
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Sources: Government of India, 1992, Agricult

ural Situation in India.

Government of India. 1992, Arca and Production of Principal Crops

twao factors: good monsoons and availability
of improved technology—both more evident
during the 1980s. From 1971 ta 1981,
productivity growth was actually negative.
Only during the period 1981 to 1991 did
yield growth rates become positive, growing
by 1.0 per cent per annum in a period with
just two ‘unfavourable’ monsoons. Indeed,
the four years after the drought were very
favourable, which partially explains the good
performance of chickpea during that time.
In addition, anecdotal evidence suggests that
farmers in India are beginning to adopt
improved, wilt resistant cultivars. Presently,
yield levels are still well below other regions
in the world. For example, average yields
in Turkey are approaching .0 tha; yields in
India are well below that (0.7 t/ha).

I

Crop Competitiveness and
Cropping Pattern Changes

Perceptions ot profitability drive crop
choices. Farmers choose crops which ofter
the highest returns per umit of their scarcest
resource— typically, land in India. Profits ,
detined as gross retums (P Y ) minus variable
(P X ) and fixed (FC) costs, are maximised
subfect to a fixed input-output relationship
Y =f(X), in which crop t yicld is tunction
of level of inputs X. This can be expressed
mathematically as:

T
Maxn= ¥ X (PY - P‘Xl -~ FC) A,

v=1 =1

Not specitied here arc socio-cconomic
constraints facing farmers, e g, farmer know-
how, credit availability, and risk considera-
tions. The optimal solution identifies crop
choices for specific land areas at specific
levels of input use (A", X") for a given sct
of input and output prices (P, P). Thus, if
per ha profits from chickpea exceed profits
fromwheat, t >, the land will be allocated
to chickpea.
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Over time, the choice of crop may change
as individual plots of land shift to their best
use in response 0 a changed relationship
between profits of different crops. This
implies, from the crop perspective,
competition for land among crops. Thus,
when a crop ‘attracts’ area, it attracts fand
out of other crops for which, given the set
of relative prices and productivity ratios. its
use isfess remunerative, Intheory, the number
ot crops which compete for a given plot of

land are numerous. In reatity, given the
specific agro-climatic conditions, plot
characteristics, farmer know-how and
relevant set of prices, only a tew crops
celtectively compete for the same plot of
fand.’ [t is this shift over time in individual
crop areas—both absolute and relative—
which is used in this study as @ measure of
crop competitiveness.

The analysis below restsonthe proposition
that changes in per unit production costs—

TaBLE |: AREA AND YELD FOR SELECTED CRropS IN NORTH, CENTRAL AND SOUTH INDIA

- . Arca (000 ha) o Vield kg
e AveIAge 0L . Ayerage —_
Crop Region  1971-73  19B8-90 Absolute 1971-73  1988-90  Absolute
Change Change
Chickpea North' 5022 3491. -1531 624 760 136
Central® 1771 2370 599 647 698 51
South' S68 936 68 37 508 188
All-india 7547 6942 605 600 707 101
Wheat North 12907 17442 453§ 1454 2526 1072
Central 31804 4198 304 887 1451 564
South 1226 110S -121 490 990 500
All-India 19062 23914 4849 1275 2215 940
Rape/mustard North 2812 3389 1 479 923 444
Central 272 815 543 454 980 526
All-India 3463 5200 1737 476 880 404
Groundnut*
(post-rainy) South 278 868 590 1241 1507 266
All-India 643 1416 773 1391 1461 70
Sunflower South 61 1214 1153 541 37 -170
Al-India 157 1263 1106 682 81 301
Cotton Central 2497 1633 -864 148 197 49
South 374 3945 212 84 151 67
All-India 7684 7477 -207 140 227 87
Pigeonpea Central 606 834 228 723 957 234
South 1003 1775 m 434 464 30
All-India 2472 1555 1083 677 137 60
Soyabean Central 17 1807 1790 824 910 8O
All-India 38 2143 2105 711 912 201
Sorghum Central 163 132 -31 761 842 81
(post-rainy) South 5688 5625 -63 i 559 188
All-India 6088 5842 -246 390) 577 187

Ne nes:

2 Central includes: Madhya Pradesh and Gujarat
3 South includes: Andhra Pradesh, Karnataka and Maharaslura

4 19%88-89 average data used: 1990 data not available
Source Government of India (various years), Area and Production of Principal Crops
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t North includes: Rajasthan, Bihar, Punjab. Haryana and Uttar Pradesh.
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FiGURE 2: TRENDS iN CrOP PRICE, YIELD AND AREA INDICES IN INDIA. 1970-89 (Bast 1970=100)
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through changes in crop technology and
relative prices—determine a crop’s relative
profitability and, hence, its ‘competitiveness’
over time.* Absolute and relative changes
in the area of chickpea and its competing
crops are examined in relation to changes
in productivity, yield variability, and prices.

Several crops compete with chickpea for
area in India. The analysis here examines
changes in chickpea area with reference to
its principal competing crops only—wheat
and rape/mustard. By definition, crops which
substitute for or are replaced by chickpea
compete with this crop. It is much easier to
establish which crops compete for land ex
post. One of the objectives in this exercise,
however, is to predict ex ante the impact of
further price and productivity changes on
farmers’ choices and hence on shifts in crop
areas and changes in production.

Crop AREA SHIFTS: ALL-INDIA ANALYSIS
At the national level, area under chickpea
cultivation declined by almost 9,00,000 ha

since 1971. Inthe aggregate, chickpeaseems
tobe losing groundto other crops, particularly
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in the more favourably endowed areas. An
analysis of growth rates in trends of yield,
as a proxy for technical change, and product
prices provides insight into shifts in area
under chickpea and competing crops.
Time series data from 1970 to 1990 on
area, yield, and real prices for wheat, rape/
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mustard and chickpea in India are used to
examine the impact of yield and relative
prices on area changes in these post-rainy
season crops.' In Figure 2 linear trends
estimated from index values (1970 = 100)
are shown for each of the variables: yield,
real prices, and area. In the case of wheat,

TaBLE 2: CHANGE IN Y1ELD BETWEEN 1971-73 AND 1986-88 AND VARIABILITY IN YIELDS IN [RRIGATED
AND DRYLAND CROPPED AREA OF NORTH AND CENTRAL INDIA

o _lIrrigated Dryland _
Change in Change in Change in Change in
Irrigated Gross Dryland Gross
Region Crop Yigld CV  Returns Yield Ccv Returns
(Kg/ha)  (Per Cent) (Rs/ha)  (Kg/ha) (Per Cent)  (Rs/ha)
North Chickpea 154 (20)' 19.1 2997 131(23) 229 2333
Wheat 1170 (74) 11 3724 696 (87) 139 2074
Rape/mustard® 466 (73) 11.2 3818 343(69) 257 2869
Central Chickpea 28 (4) 12.1 2331 -9 (-1) 15.8 1838
Wheat 797 (62) 120 3142 70¢10) 103 984
Rape/mustard 521 (90) 18.7 4517 68 (16) 247 1218
Notes: | Figures in parenthesis are per cent change in yield.

2 Forrape/mustard irrigated and unirrigated yields are based on 1974/76average since yield

data for 1971-73 are not available.

Sources: Government of India (various years), Area and Production of Principal Crops.
Fertiliser Association of India, 1992, Fertiliser Statistics.
Govemment of India (vanious years), Farm Harvest Prices in india.
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FioURE 3: CHANGES IN UNIRRIGATED AND IRRIGATED CRrOP AREA IN NORTH INpIa, 197173 10 1986-88

per cent per annum—due to high growth rate
in yield accompanied by only a modest
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decline in real prices.

Trend analyses al the national level are
incomplete at best and generally tend to
;obscure important changes occurring at
‘regional levels. Below cropping pattern

{ changes for three regions in India are

-examined.
CROP AREA SHIFTS: REGIONAL ANALYSIS ok
Between 1971-73 and 1988-90, 1.66
million haof chickpea went out of production
in the traditional chickpea growing states of -
northern India: Haryana, Punjab Rajasthan,
Uttar Pradesh, and Bihar (Table 1). This
greatly exceeds the all-India total decline in
chickpea area (8,95,000 ha during the same
period). The gainers were the central states
of Madhya Pradesh and Gujarat, which added
5.21,000 ha, and the southern states of
Maharashtra, AndhraPradesh and Kamnataka,
which added 3,40,000 ha. The latter three
states represent relatively new production
environments for chickpea. These changes
imply a significant shift in the centre of
production. As recently as 20 years ago, 70
per cent of India’s chickpea arca was
concentrated in the five northern states.
Today, chickpea area in the central and
southern states is nearly equal to that in the
north.
" Cropping pattern changes should be

Chickpea -Rapelmstl'dth [] oen

Sources: Govemment of India (various years), Indian Agricultural Statistics.
Government of India (various years), Area and Production of Principal Crops.
Fertiliser Association of India, 1992, Fertiliser Statistics.

a high growth rate in yield (3.1 per cent per
anum) more than offset a declining trend
in real prices (-2.6 per cent per annum),
translating into a 1.4 per cent growth rate
in area planted to wheat, Chickpea, despite

a positive trend in real prices, dropped in
area (0.9 per cent per annum), largely
because growth in yield lagged significantly
behind that of other crops. Rape/mustard
witnessed the fastest growth in arca—1.8

studiedin the context of dryland and irrigated
crop area changes. Effects are difficult to
interpret when area changes, yields, and

" yield variability are notexamined separately.

For example, it is well known that irrigation
-expanded significantly in the north during
the last two decades. What impact has this
had on relative shifts in crop area under
irrigated conditions, and under dryland
conditions?

(a) Northern India

With the expansion ol irrigation in the
north, favouring high input crop technology,

TABLE 3: PrODUCTION, PER CAPITA AVAILABILITY AND PRICE INDEX FOR MAJOR PULSES IN INDIA

Production

Per Capita Availability (g/day)

)

Real Price Indices (1970 = 100)

197173 198890 PerCent  1971-73  1988-90 PerCent Growth 1971-73  1988-90 PerCent  Growth
Change Change Rate Change Rate
(1971-90) (1971-90)
('000 mt) (g/day) (indices)
Chickpea 4572 4852 6 225 159 =29 2.3 113 173 53 1.9%*
Pigeonpea 1673 2625 S6 83 86 4 04 101 125 23 1.i*»
Green gram' 627 1336 113 3.1 44 42 24 127 150 19 09*
Black gram' 631 1553 146 3l LR | 64 330> 133 127 (] 0.0
Lentil gram' 360 718 99 1.8 24 33 1.8%* 128 156 22 0.8*
Total pulses 10336 13509 31 509 43 =13 -l 115 157 37 1.5+
Notes: 1 1988-89 (2-year average only).

* Significant at .10 P level.
** Significant at .05 P level.

Sources: Govermnment of India (various years), Area and Production of Principal Crops,
Government of India, 1992, Bulletin on Food Statistics.
FAO (various years), Production Yearbook.

A-92

Economic and Political Weekly

June 25, 1994



FIGURE 4: TRENDS N Crop PRICE, IRRIGATED YIELDS AND AREA INDICES N HARYANA, 1975-88
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andthe impressive research-led productivity
advances in wheat, chickpea’s competitive
position has weakened. Progress has been
slow in developing high yielding, input
(fertiliser and water) responsive cultivars of
chickpea. Indeed, irrigation sometimes
lowers yield in chickpea, by promoting
excessive vegetative growth and facilitating
disease spread [S C Sethi, ICRISAT, personal
communication}]. Wheat has replaced
chickpea in many of the more favourable
areas in the north. Between 1971 and 1989,
arcaunder irrigated wheat cultivation jumped
from 9.1 to 15.4 million ha (Figure 3). Other
crops expandedtoo. Rape/mustard, the major
post-rainy season oilseed crop, increased its
area under irrigation by 1.3 million ha (360
per cent). Total irrigated crop area rose from
2} to 33 million ha. Chickpea was one of
the few crops which broke the trend. lts
cultivated area under irrigation shrunk by
2,64,000ha(26 percent). Chickpea’s relative
decline is even more pronounced. The share
of chickpea under gross irrigated area
declined from 5 per cent to 2 per cent during
this period (Figure 3).

Yield growth and yield variability explain
much of the shift in cropping patterns in the
north. As shown in Table 2, wheat yiclds
under irrigation rose by 1,170 kg/ha, a 74
per cent increase over the base 1971-73
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period; rape/mustard yields rose by 470 kg/
ha, a 73 per cent increase; chickpea yields,
however, rose by only 150 kg/ha, a 20 per
cent increase. While the rise in chickpea
prices compensated to some extent, the
change in gross retums—which integrates
both yield and price changes—clearly moved
in favour of wheat and rape/mustard during
this period (Table 2). Another important
factor driving area changes has been yield
stability. Chickpea yields in the north are
more variable compared to wheat and rape/
mustard under irrigated conditions. The
detrended CV of chickpea yields over this
period is 19 per cent, compared to 8 per cent

500
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400 .-
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300
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50

Yield and Real Price Indices

Arca Index
3 )

150 ©

() Il 4 i
76 7778 79 8O 81 82 83 84 85 8687 8%
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for wheat and 11 per cent for rape/mustard,
implying higher production risks for chickpea
growers.®

The story for dryland chickpea in the
north is similar. In these relatively less
favourable er.vironments chickpea has not
remained competitive either, as its share of
the total dryland area declined from 10 to
8 percent (Figure 3). In absolute terms, this
amounted to 1.1 million ha reduction. Area
under wheat and rape/mustard, too, fell by
almost three million ha. Due to expansion
of irrigation, total dryland crop area in the
north declined from 41 million ha to 35
million ha. Interestingly, wheat, rape/

TABLE 4: REGIONWISE CHICKPEA AREA, YIELD, PRODUCTION AND CONSUMPTION IN INDIA,
PReSENT (J988-90) anp ProjecTeD (2000) LeveLs

Region _North ~~ Central ~ _ South _ Others' __All-India’
88-90 2000 88-90 2000 88-90 2000 88-90 2000 88-90 2000

Area ("000ha) 3508 2663 2370 2858 936 1211 90 60 6904 6792
Yield (kg/ha) 760 828 698 763 505 639 645 675 703 765
Production®

('000 1) 2667 2205 1654 2180 473 774 58 41 4852 5200
Consumption

('000 t) -4 — -— - — — —_ -— 4952 6466
Deficit ("000 t) — — — — — — — — 100 1266

Nutes:.

1 Others include all other areas in India where chickpea is grown.

2 The sum of north, central, south and others equals to All-India
3 Projections to 2000 based on observed growth rates in area and yield from 1971 to 1990
4 Regionwise consumption figures are not available.
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FIGURE S§: CHANGES IN UNIRRIGATED AND IRRIGATED CROP AREA IN MADHYA PRADESH,
1971-73 10 1986-88

25.000 ~ .
<o * Per Cent of Total Cropped Area
ramiy R Unirvigated Irrigated
5 '71-73 '86-88  *71-73 '86-88
Chickpea 8 10 6 1l
Unirrigated Rape/mustard 1 2 1 4
20,000 — Wheat 14 1 39 43
Others 77 7 54 43
15.000 [—
: ' ‘
10,000
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- 5,000 = N
=
7
5 W p
' 197173 1986-88 1971-73 1986-88

Years
Chickpea - Rape/mustard Wheat D Others

ngn:es: Government of India (various years), Indian Agricultural Statistics.
Government of India (various years), Area and Production of Principal Crops.
« - Fertiliser Association of India, 1992, Fertiliser statistics.

mustard, and chickpeaall had proportionately
larger reductions in area than other dryland

wheat, chickpea, and rape/mustard*
(Figure 4). The pattern is consistent with
that observed at the alldndia level: area
growth rates corresponding positively with
yield growth rates. Rape/mustard had the

. highest rate of growth in area (12.7 per cent

per annum), triggered by an impressive
growth rate in yield (4.4 per cent) and stable
real prices. Again, while chickpea maintained
a strong, positive trend in prices, its yield
growth rate was negative and area declined
by 5.3 per cent per annum.

A more thorough analysis is necessary for
examining the relative impact of yield and
prices on area, but ¢ven this cursory glance
suggests that chickpea is losing its
competitive position in the north because of
inadequate gains in producmity growth. A
more rigorous analysis of the effect of yield
and price changes on chidkpea area® is
provided in the Appendix.

(b) Central India

The chickpea story changes as one moves
south. In the central state of Madhya
Pradesh,'" chickpea area has expanded

- relative to other crops under both irrigated
anddryland conditions. Whileall three crops,
chickpea, wheat, and rape/mustard, increased
their cultivated area under irrigation,"!
chickpeaincreased from 1,10,000to 3,85,000
ha, a 250 per cent jump. Also, its share of
the total irrigated area increased from 6 per

.centto 11 percent (Figure ). This compares
with wheat and rape/mustard whose share
rose from 39 per centto 43 percent and from

.1 per cent to 4 per cent, respectively. Yield
growth alone cannot explain the high rate
of growth observed in irrigated chickpea
area in central India. Chickpea yields went
up by an almost insignificant 4 per cent,
compared to wheat yields which rose by 62
per cent and rape/mustard which rose by 90
percent(Table 2). Yield variability, however,

TasLk 5: HyPoTHETICAL YiELD GROWTH RATES TO MEET DOMESTIC CONSUMPTION
REQUIREMENTS IN 2000

crops. Their combined share in the total

Yields, Yield G h
dryland cropping declined from 27 to 17 per telds, Ticld Growt

Yield Growth Rate Required  Yield Growth Rate

DATVPY Rates and to Meet 50 Per Cent Required to
cent, indicating that cther dryland crops Projections to 2000’ of the Deficit in Meet the Full
were more competitive. These declines . _ ___Production 2000° Demand in 2000"
occurred despite significant gains in yield Region Yield Yield Yi;EO'in Yield Yield in Yield Yield in
growth, particularly for wheat and rape/ 1988-89  Growth 2 Growth 2000 Growth 2000
mustard (Table 2). However, wheat, which ... (Kg/ha) Rate (Kg/ha) Rate (Kg/ha) Rate (Kg/ha)
suffered the largest relative decline in its 1971-90 (Per Cent) (Per Ceny)

share of total dryland cropped area(Figure 3).  Goan 760 0.78 828 20 945 3.0 1052
also had the smallest change in gross returns  Central 698 0.82 763 2.0 868 3.0 966
(Table 2). The dryland crop which appears  South 505 220 639 25 663 30 699
to have gained the most, relative tothe trend,  Others 645 0.40 675 04 675 0.4¢ 675
was paddy. All-India 706 0.93 786 20 888 3.0 983

Data are not available for a complete

northern India analysis of crop yield, area
and price data, disaggregated by dryland
and irngated area. Data do exist, however,
for some selected states.” Data for Haryana
have been used to estimate linear trends in
yield, real prices and areaindices for irrigated
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Notes: 1 Yields in 2000 based on historical growth rates in yield between 1971 and 1990.
2 Yield growth rates required to meet SO per cent of the deficit in production in 2000
assuming no change in area growth rates.

3 Yield growth rates required to meet the deficit in production in 2000 assuming no change

in area growth raftes.

4 No change in yield growth rates assumed for ‘others’ since it is not a major chickpea

growing region.
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FiGURe 6: WORLD CHICKPEA EXPORTS, ANNUAL THREE-YEAR AVERAGES

500

Exports (000 t)

Source: FAO, 1992, Trade Tapes.

was relatively low for both wheat and
chickpea (CV = 12 per cent) in comparison
(o rape/mustard (CV = 19 per cent). More
importantly, it appears that the strong price
trend in chickpea more than offset the
relatively smaller yicld gain observed in
chickpea. Farm harvest prices for chickpea
inMadhya Pradesh rose by 425 percent over
the period; wheat prices by 270 per cent.
Another factor to consider is that the base
from which area changes were measured
were much lower for chickpeathan for wheat.
The absolute increase in irrigated area was
considerably higher for wheat, which added
8,70,000 ha, than for chickpea which added
only 2,75,000 ha. This is a difference of
almost 6,00,000 ha. While irrigated
chickpea's performance looks impressive in
relative terms, changes in absolute figures
suggest that wheat was indeed more
competitive. The significantly larger change
in gross returns under irrigation from wheat
attests to this (Table 2). Finally, there is
some evidence to suggest that chickpea has
some advantage over wheat under scarce
irrigation conditions [Gill 1992]. There are
no data on the quality of irrigation by which
these crop areas could be separated out.

Economic and Political Weekly June 25

Dryland chickpeaareaincreased from 1.61
million ha to 1.84 million ha as its share of
total dryland cropped area increased from
8 per cent to 10 per cent. In contrast,
dryland wheat area declined by 6,90,000
ha. Wheat yields were relatively stagnant
during this period (Table 2). Chickpea
yields were staghant too but its area rose
due to the strong price advantage. The
change in gross returns for chickpea was
nearly twice that for wheat and significantly
higher than for rape/mustard.'? This points
toastrengthening of chickpea’s competitive
position in dryland agriculture in Madhya
Pradesh. The only other majqr dryland
crop to have increased its cultivated area
in both absolute and relative terms during
this period is soyabeans.

(¢) Southern India

In the southern states where wheat and
rape/mustard are of minor importance, a
significant increase in chickpea area of
3,30,000 ha is attributed to an expansion in
post-rainy season cultivation (i e, higher
cropping intensity), strong prices, and high
productivity growth. However, besides
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chickpea, arca under groundnut, sunflower,
cotton, and pigeonpea also rose (Table ).
Indeed, sunflower, groundnut, and pigeonpea
(in that order) had higher rates of growth
in arca than chickpea. These crops do not
necegssarily compete with chickpea in space
as they are mainly rainy-season crops, but
tothe extent that choices arc made by farmers
between rainy and post-rainy season
cropping, they do compete. Arca under
tobaccoy jute and mesta and other more
minor crops declined the most.

Chickpea yields during this period
increased by 62 percent.'! This and the price
advantage were the driving forces behind
the increasing area. The trend of increasing
chickpea area in the southern states seems
likely to continue as new desi and kabuli
cultivars—shorter duration varieties better
adapted to drought-prone environments—
and improved management practices—
earlier planting—are made available o
farmers {Jagdish Kumar, ICRISAT, personal
communication].

v
Consumption Analysis

With chickpea production virtually
stagnant during the last two decades. imports
negligible (except very recently), and
population expanding at the rate of 2.1 per
cent per annum [World Bank 1991}, itis not
surprising that per capita availability of
chickpea in India has declined.’* Table 3
shows per capita availability of the five
major pulses for two points in time. Per
capita availability of pulses has declined by
about 1.2 per cent per year since 1970. This
decline is almost exclusively because of
chickpea, which registered adramatic 29 per
cent fall in per capita availability, from 23
to 16 g/day.

The decline in production and per capita
availability of chickpea accounts for the
significant rise in its price. Real prices of
chickpea increased at the rate of 1.9 per cent
per year throughout the 20-year period. Real
prices of pigeonpea, mungbean, and lentil,
however, also rose, though not as sharply.
This is significant because these pulse crops
maintained produclion levels high enough
to increase, or at least sustain, per capita
availability over the level of 1970—and still
register significant increases in real prices.
This suggests two things. First, demand for
chickpea has notbeen strong enough to push
prices higher, or at least not sufficient 1o
induce suppliers to produce enough chickpea
to maintain per capita consumption at 1970
levels. Rather, as chickpea prices have risen
in response to production shortfalls,
consumers have shifted away from chickpea
to other pulses and to other commodities.
And the once fairly common practice of
mixing chickpea flour with wheat flour to
make softer, tastier chappatis, is no longer
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so common. As consumers have made this
shift, prices have adjusted downwards
somewhat, resulting in a price increase in
chickpea which is still higher—but not
radically so—than other pulses.

Second, there is probably greater scope
to increase supplies of pulses through rainy
season production of pigeonpca, greengram,
and blackgram (through area increases
primarily) than through post-rainy season
production of chickpea. This is due 10 strong
competition from wheat and mustard/rape
where expansion in irrigation and rapid
technical change have favoured the latter
crops. Pigeconpea faces much less competition
fromlow yielding and low value rainy season
crops, ¢ g, sorghumand pearl millet—though
there are other high value Kharif crops
(sunflower, castor) which increasingly
compete for land with pigeonpea.

Expenditure and price clasticities of
demand for chickpea and other pulses provide
additional information on preferences. These
elasticities provide informationon the change
in the quantity demanded of a particular
commodity as its price and the income of
consumers change. Murty (1983) found that
expenditure elasticities for other pulses are
higher than for chickpeainevery expenditure
group in both rural and urban areas of India,
indicating that as incomes go up, consumers
spend a higher share of their income on
pulses other than chickpea. For price
elasticities in most expenditure groups, higher
negative price clasticitics are observed for
chickpea. This indicates that consumers
reduce their purchases of chickpea
proportionately more than they do for other
pulses for equivalent increases in price.

It must be remembered that this data
applies to all-India. There are regions where
demand for chickpeais very strong, and will
remain so. To substantiate this, data on per
capita consumption of chickpea over time
at the regional or state level are required.
Such data, though available now, were not
available in the 70s.

\'
Trade

The world market for chickpeais relatively
thin. Less than 0.5 million metric tons are
traded annually, which is about 6.5 per cent
of the total chickpea produced. This is low
compared to all other pulses, where exports
represent about |1 per cent of world
praduction [Oram and Agcaoli 1992].
Nevertheless, an increasing trend in world
trade is observed for chickpea (Figure 6).
Since 1975-77, the market volume has
expanded by a factor of three.”

India 1s now the largest importer of
chickpea. Chickpea nmports to India rose
significantly inthe last five years. The severe
drought of 1987 during which production
of chickpea dechined by almost 2 million
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metric tons (30 per cent below previous
year's production) was largely responsible
forthe dramaticincrease inchickpeaimports
in 1987/88. Imports increased from 8,000
mt to 2,23,000 mt in a single year. Imports
have come down slightly thereafter as
domestic production recovered. Never-
theless, imports remained high in 1990
(1,60,000 mt), probably due to the
government’s decision to reduce the import
duty on foodgrain pulses. The ad valorem
tax was reduced from 35 per cent to 10 per
cent in 1989, but this probably had less
effect than hoped on lowering pulse prices
in India. Imports fell again in 1991 to
1,00.000 mt, probably in response to a mid-
year devaluation of the rupee that made all
imported pulses more expensive.

Worldtradein chickpeais likely toincrease
as production shitts to areas of greater
comparative advantage, particularly as
agricultural commodity markets are
increasingly liberalised [von Oppen 1990].
There are some indications of this happening
already, e g, domestic production declines
in India with simultaneous increases in
imports from Australia. Higher levels of
chickpea imports to Indiaduring the last five
years reflect the inability of domestic
production to satisfy demand at current
(domestic) prices. This is not nccessarily a
bad thing, particularly if domestic resources
are utilised more efticiently elsewhere. This
advocates for a pohicy of self-reliance, rather
than sclf-sutficiency. For some countries,
utihising domestic resources for crops of
greatercomparative advantage—and relying
on imports to meet domestic requircments,
for example chickpea in the case of India—
may be the most cfticient course. If such a
pattern takes hold, it would result in higher
aggregate production and consumption of
chickpea worldwide. This pointis discussed
further by von Oppen (1990).

VI
Supply and Demand Projections

What are the prospects for the future?
Projections of future supply of and demand
for chickpea provide some apswers.
Assuming past performance inareaand yield
serves as a good basis for predicting future
trends, estimates of chickpea préduction to
the year 2000 can be reasonably projected.'®
This cstimate is calculated using growth
rates based on historical arca and yield trends
(1971-90), according to the following
compound growth rate equation:

Y =Y, (1+r)
or in natural log form,

InY =a+bl+e

where Y is chickpea area (or yield) at time
tLa=InY,b=In(l+r), r= compound
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growth rate, and e is the error term. These
growth rates in area and yield are used tn
projecting future area and yield in chickpea
and to derive production to the year 2000.
These estimates are calculated for each of
the major chickpea growing regions in India
and summed to get all-India production.
Projections of population and income
growth, weighted by expenditure elasticity
of demand, are used to predict future demand
at the all-India level. Expenditure elasticity
of demand for chickpea is taken as 0.42,
based onanearlier analysis by Murty (1983).
Population (1.7 per cent) and income (1.8
per cent) growth rates during 1989-2000 for
India are taken from the World Development
Report [World Bank 1991). The following
equation is used in projecting demand.

D =D (l1+dy
and d = p + i*n

where D is chickpea demand at future time
t, D is chickpea consumption at the 1989-
91 level, d is the compound growth rate, p
is the population growth rate, 118 the income
growth rate, and n is the income elasticity
of demand.”

The area projections indicate that at the
ali-India level chickpea area will decline
marginally, from 6.9 to 6.8 million ha, by
the year 2000. However, a steep decline in
chickpea area (8,50,000 ha) is projected for
the northern region. This will be offset by
a nearly comparable increase in chickpea
arca in the central and southern regions
(Table 4). Thus, the centre of chickpea
cultivation will continue to move southward.

Chickpea yiclds, in contrast, are expected
to grow in all three regions. The largest
absolute and relative yield increases are
expected in the south, from a fairly low base
of 505 kg/ha to 640 kg/ha. In north and
central India, yields are expected to rise by
about 70 kg/ha to the year 2000. Based on
these area and yield projections for each
region, en cstimate of chickpea production
to the year 2000 is derived.™

In north India, chickpea production is
projected to be 2.2 million mt, down from
2.7 million mt currently. Yield growth will
not be Jarge enough to offset the decline in
production due to reduced area under
cultivation. On the other hand, chickpea
production in central and south India is
cxpected to rise. since both area and yields
arc increasing. Production increases in these
two regions will more than offset production
shortfalls in the north. Taken. together,
chickpea production is expected to rise
marginally, from its current level of 4.85
million mt to 5.20 million mt.

These projections must be viewed against
rising demand for chickpea in India, well
above predicted production levels. Demand
for chickpea is projected to rise from its
current 4.95 million mt to 6.47 million mt
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in the year 2000. This leaves a 1.3 million
mt deficit and will necessitate dramatic
increases in imports to satisfy demand in
India—a favourable prospect for exporters
like Australia and Turkey. Without these
imponts, chickpea prices in India will rise-—
as they have in the past—thus discouraging
demand and ultimately reducing per capita
consumption. To maintain the present low
levels of per capita availability of chickpea
to the year 2000, at least 50 per cent of the
deficit of 1.3 million mt will have to be met
cither through imports or increased
production.

The questions might well be asked: How
reasonable are these supply projections? Are
pasttrends indicative of future supply trends?
And what are the prospects for achieving
higher growth in domestic production via
new yield-enhancing technologies in
chickpea? Assuming such technologies are
available (or in the pipeline) and adoptable,
what yield growth rates would be required
to narrow the projected supply-demand gap
in India?

Assuming projected chickpeaarearemains
constant, yield growth rates required to meet
(a) 50 per cent and (b) 100 per cent of the
projected deficit are given in Table S. At the
all-India level, yield growth rates would
have to rise from their current levels of less
than 1 per cent per annum to 2 per cent per
annum just to mect S0 per cent of the
projected domestic shortfall, and to 3 per
cent to meet 10X) per cent of the projected
demand. What are the regional implications?
Of course, many possible scenarios exist;
these projections are only meant to be
illustrative. Increasing domestic production
enough to meet just 50 per cent of the import
gap would require yield growth rates in
north and central India—where 90 per cent
of chickpea production takes place—to nise
significantly. In the scenario presented in
Table §, it would mean raising growth rates
from .8 per cent (current levels) to 2 per
cent per annum in the north and centrat
regions, and from 2.2 per cent (current level)
to 2.5 per cent per annum in the south. This
implies raising yields to 945 kg/ha in the
north, 870 kg/ha in the central region, and
665 kg/ha in the south. To raise domestic
production enough to completely closc the
projected supply-demand gap, yield growth
rates of 3 per cent per annum are required
in each of the three regions. This would
effectively raise yields ineach of the northern,
central, and southern regions to 1050 kg/ha,
970 kg/ha. and 700 kg/ha from their current
levels. Again, this assumes area under
chickpea in each region remains unchanged
from its projected value. One would. of
course, expect an area response from
improved yields.

While it is possible to construct several
other scenarios, the above scenarios provide
some idea of yield targets which need to be
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met by 20(X) to satisfy consumer demand.
Failing tomeetthese targets will undoubtedly
result in some, but not necessarily dramatic,
increases in imports. Recall that the world
market for chickpea is thin. Supplies from
outside may simply not be available, or may
be available at low enough prices, to meet
this demand—at lcast in the short run. World
and domestic prices of chickpea will rise as
arcsult. While this will have a positive effect
on production, it will discourage consump-
tion and encourage the shift away from
chickpea to other pulses.

VIl
Conclusions and Implications

Relative to competing crops, chickpea’s
performarice in India during the last 20 ycars
hasbeen poor. Stagnant growthin production
has resulted from lagging productivity and
declining area. This was most evident in the
north, the traditional chickpea growing region
in India, where competing crops had higher
rates of growth in yield and area compared
to chickpea. With the expansion of irrigation
in the north—tavouring high input crop
technologies—and the impressive rescarch-
led productivity advances in wheat,
chickpea’s competitive position weakened
considerably. Indeed, thedeclineinchickpea
area in India can be attributed entirely to the
decline in areu in the north: 1.7 million ha
went out of production in this region. The
secular decline in chickpea area in the north
is likely to continue as the driving force
behind these changes is crop substitution by
more profitable post-rainy season crops like
wheat and rape/mustard under irrigation,
which corresponds to a general decline in
dryland crop arca as irrigation expands.
Barring any major breakthrough in chickpea
productivity to enhance its compctitiveness,
the overall declining trend in chickpea area
will likely continue.

At the same time, chickpea's competitive-
ness in the central and southern regions
appears to have improved. In the central
region, higher prices of chickpea more than
offset smaller yield differentials between
chickpea and its competing crops, In the
south, yield incrcases and higher prices
contributedto chickpea’s better performance.
Chickpea area in the central and southern
regions grew by 8,60,000 ha during the last
two decades. Chickpea cultivation in India
appears to bc moving southward.

With population growing by ncarly 2 per
cent per annum, per capita availability of
chickpea has declined sharply. Since
chickpea is the most important of the pulses,
this has led to an overall decline in the
availability of total pulses in India. As a
consequence real chickpea prices haVe risen
sharply during the 70s and 80s inducing
consumers to shift to cheaper substitutes.
Thisexplains the gradual shift fromchickpea
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to other pulses which generally have higher
expenditure and lower price elasticities.
Vegetables and livestock products are also
replacing chickpeaamong consumers whose
incomes have risen, suggesting a demand
constraint for high-income groups in the
long run. In the short run, demand for
chickpea will continue to grow as population
and incomes rise for low-income groups.
With chickpea production projected to grow
only marginally during the 90s, imports will
havetoincreasesignificantly (by 1.3 million
mt) from present levels to meet the demand
in 2000. Imports are not likely to close this
gap entirely as the world market for chickpea
isrelatively small. Rather, prices of chickpea
areexpected torise thereby reducing demand
from projected levels. Relative price changes
among pulses will determine how much
demand for chickpea is reduced.

In the future, as world trade in chickpea
expands, production is expected to shift to
regions of greater comparative advantage.
Insuch asituation, it should not be necessary
for India to meet its consumption require-
ments entirely through domestic production,
unless itcan do so in a cost efficient manner.
Otherwise, it should utilise its domestic
resources to produce crops for which it has
acomparative advantage and rely onimports
for commodities for which it does not. But
comparative advantage can change overtime
due to technological change.

Expandingchickpea productioninthe short
run—sufficient to satisfy future demand
in India—without resorting to substantial
imports depends primanily on the rigidity of
supply constraints. Is there a possibility for
significantly reducing per unit costs of
productionin chickpea—primarily by raising
yields—which would make it more
competitive with wheat and rape/mustard in
the north ani central regions, and with
sunflower, cotton, pigeonpea, and sorghum
inthe central and southem regions? bmproved
technologies are already available to at lgast
double chickpea yiclds in many areas [Jagdish
Kumar. ICRISAT, personal communication).
Crop improvement scientists can focus on
either the relatively better cndowed dryland
chickpea growing regions in the north where
presently Aschochyta blight and Botrytis
grey mould limit yicld potential (and the
amount of inputs producers are willing to
risk on thc crop), or on the drier, more
marginal environments of peninsular India.
Here, drought and root diseases (Fusarium
wilt and Root rot) are the most serious
constraints to higher yields. Work on the
latter has been reasonably sucgessful with
recent releases of resistant cultivars.

Much, however, still needs to be done in
ascertaining which on-farm constraints are
limiting the adoption of new productivity-
enhancing technologies in these specific
regions. ‘Improved’ technologies may fail
to find acceptance if competing crop

A-97



technologies are superior, or it they are too
complex or risky, or if necessary inputs are
simply notavailable. Chickpeaimprovement
srientists must assess the relative importance
of each of these constraints and then design
research strategies to address them. Yield
gap analysis must go beyond simple
determination of potential yicld minus actual
yield. The potential for closing these gaps
through new rescarch and extension efforts
must be asscssed.

New production technology in chickpea,
if adopted, has the potential to realise
significant gains in productivity, lower per
unit production costs, and ultimately, ensure
relatively lower prices on the market.. This
would improve chickpea's competitiveness,
expand the consumption of traditional
chickpea foods, and encourage chickpea
substitution for other commodities in new
uses. Without such gains in productivity,
India will have to rely on imports to satisty
domestic consumption.

Appendix

Econometnc analysis was used to estimate
theimpactof changesinrelative gross returns
{equation 1) and, subscquently, relative yield
and prices (equation 2) on chickpea area
in Haryana and Madhya Pradesh.' Yield,
price, and arca time series data from 1971
to 1988 for Haryana and 1960 to 1991 for
Madhya Pradesh was used in the analysis.
The Nerlovian partial adjustment model

was fitted with ghukpca area as the
dependent variable.® The model was
specified as tollows:

M1 A =18 +B1 (GR/GR)

+ 1 B A+
)1 A B £ B 1, (YY)

+ B2 l.. P\/Pw)” + B‘ l A... + “.
where, A = irrigated chickpea area in

time t for Haryana, and total chickpea
area in time t for Madhya Pradesh,
(GR /GR ) ,=chickpea/wheat gross returns
ratio in time t-1; A | = irrigated chickpea
area in time (-1 for Haryana, and total
chickpea area in time t-1 for Madhya
Pradesh; (Y /Y ) , = chickpea/wheat yield
ratio in time t-1; (P/P)) = chickped/
wheat farm harvest price ratio in time
-1, U, = error term.

Relative net returns—rather than gross
returns—is the preferred independent
variable when the ratio of input costs change
over time. Cost of cultivation data were not
readily available and hence the analysis here
is restricted to gross returns. This assumption
15 not as restrictive as it may appear. Wheat
and chickpea had relatively similar growth
rates in costs of cultivation during the last
two decades (Mruthyunjaya and Kumar
1989].
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Inthe partial adjustment model, the lagged
dependent variable captures the effects
from all previous lagged gross returns, i e,
(GR/GR ), (GR/GR ) ....incquationil).
Initial ad]uslrmem is (,aptured in the variable
(GR/GR ), . where the coefficient estimate
is equivalent to the short-run elasticity.

Inequation(2), (Y /Y ) and (P /P )  arc
included to measure the impacts of relative
changes in productivity and prices separately.
Economic theory suggests a positive sign for
each of these coefficients.

The results for Haryana are presented in
Table Al. In equation (1) the decline in
(GR/GR ), explains a signiticant amount
of the change inirrigated chickpea area. This
coefficient estimate (0.435) measures the
percentage change inchickpeaarcaexpected
for a given percentage change (measured at
the mean) inthc chickpea/wheat gross returns
ratio. Chickpea area would decline by 4.35
per cent. or by about 10,000 ha, in the first
year in response to a 10 per cent decline in
that ratio. As specified in the model, the
complete adjustment occurs over a longer
time. This secms reasonable because pulses
for various agronomic reasons are subject
to technical constraints in arca decisions.
Thus, actual area under pulses may ditter

from the desired level as dictated by yield
and price considerations [Chopra and Swamy
1975} Over the long run, a 10 per cent
decline in (GR /GR ) results in a 14.7 per
cent dechine in irnigated chickpea arca.

Turning 1o equation (2), changes in
relative yields were found to be positively
associated with imigated chickpea area. i e,
afallinthe Y /Y ratio is associated with
a fall in chickpea arca. The coefficient
estimate (0.432) 15 nearly identical to that
observed for relative gross returns in
equation (1), suggesting that the most of
the influence of relative profitability came
through the yield vanable. The coefficient
cstimatc for the relative price ratio (P /P )
is also positive, as expected, but not quite
significant at p = 0.10. The interpretation
of the yield ratio coefficient is stmilar to
that above for gross returns. The long-run
elasticity cstimate (1.57) is similar to that
in equation (1) )

Equations (1) and (2) were also fitted to
data for Madhya Pradesh. The dependent
variable here was total chickpea area as
continuous time-series data for irrigated
and dryland chickpea arca were not
available." Estimation results are shown in
Table A2. In cquation (1), (GR/GR ) | is

Tanee AL Crickprea (IRRIGATED) AREA RESPONSE MODEL RESULTS kOR HARYANA, 197 ]-88

'Equation
Vanables I 1 € £ Mean
Intercept 1.833 1.686 —
(r9ny (124
(GR/GR ), | 0438 (.43 147 0.569
(2.91)
(YY), — 0.432 0.43 1 58 0314
(2.76)
(P/IP) 0472 047 1.72 1.91
(1.70)
A 0.704 0.726 - 238300
(4.0 (3.1
Ad) R? 0.58 0.55 —
DW 2.48 2.47 -
h 1.43 102 - -
DF 14 13 - — —
Note: 1 Figures in parentheses are t-values.

TaBLr A2: CHickPEA ArEA-RESPONSE MODEL

RESULTS FOR MADHYA PrADESH, 1960)-91

. Equaton
Vanables | il € € Mean
Intercept 2403. 3.765 —
(3.47) (3.29)
(GR/GR ), 0.283 : 028 0.90 0.9008
(3.85)
(YY), — 0.097 001 0.19 0.7136
(0.67)
wewy, = 0288 029 057 1.3254
(4.00)
A, 0.687 0.496 - - 1857,240
(7.49y (3.16)
Adj R} 0.78 0.79 — —
DW 248 244 - - —
h 1.57 2.76 — — —
DF 28 27 — — —
Note: | Figures in parentheses are t-values.
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able to explain a stghificant portion of
variability associated with total chickpea
area. The coctficient estimate, 0.283,
indicates that with a 10 per cent increase
in relative gross returns from chickpea a
2.8 percentincrease in chickpea area would
be realised the following ycar. Calculated
from the mean this translates into an
additional 53,000 ha.

Results from equation (2) estimation
generally confirm the carlicranalysis which
indicated that the farm harvest price ratio,
rather thanthe yield ratio, governed changes
in chickpea area. Similar to that observed
for Haryana. a nearly identical coefficient
tslimate (0.289) is obtatned for the, price
?3:;0 variable in equation (2) as for the
gross returns variable in equation (1),
suggesting that prices, via its influence
through relative gross returns, had the
largest impact on chickpea area. Thus, for
Madhya Pradesh, changesinrelative yields
had no apparent effect on chickpea area.
This too was consistent with results
obtained in Scction 11

Notes to Appendix

I 1t may be argued that differences in gross
returns, yields and prices between competing
crops are more appropriate vanables for
explaiming shifts in trop area than ratios of
gross returns, yields and prices. Using the
former is somewhat restrictive as negative
values preclude the use of the log functional
form. Nevertheless. linear functions were
also spécified and estimated using differences
in gross returns, yield and price variables:
results were not substantially different from
the model using ratios of the same variables.

2 Only irngated chickpea arca was considered
in the analysis for Haryana since 95 per cent
of the wheat grown there is irigated, i e,
dryland wheat does not effectively compete
with dryland chickpea.

3 For Madhya Pradesh, where wheat competes
with chickpea underboth dryland andirrigated
conditions, total chickpea area was used as the
dependent vaniable. In any case only 1S per
cent of chickpea area in Madhya Pradesh is
under trrigation.

Notes

[The authors would like to acknowledge the
contributions of P K Joshi, Ashok Gulati, S C
Sethi, John Kerr, and Hannelore Grisko-Kelley
all of whom reviewed drafts in various stages of
development. These colleagues provided many
helpful suggestions and ideas. E Jagadeesh as-
sisted with data processing and graphics. The
usual disclaimers apply.)

1 Singh etal (1993) for Bihar, Bahura and Ray
(1993) for Orissa, Patil (1993) for Karnataka,
Chhikara et al (1993) for Haryana, and
Upadhyay and Sharma (1993) for Uttar
Pradesh, among others.

2 CVs were calculated around the trend line,
ie, using the residuals of the lincar estimation,
ie, CV = [Y - Y)Y/ (2Y.
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See Narain (1965) for an illuminating treatise
on the concept of competing crops. This
discussion draws liberally from that sciminal
piece.

Data on costs of production over time are
difficult to come by. In lieu of that, gross
retumns per ha (yield x price) are used as a
proxy for profits in this study. This assumption
is not as restrictive as it may appear. Wheat
and chickpea had relatively similar growth
rates in costs of cultivation during the last two
decades [Mruthyunjaya and Kumar 1989].
Ideally. changes in yields, output prices and
production costs should be considered together
in their effect on changing crop area. 1 ¢,
profitability differcntials are what matter
Detailed cost of cultivation ime senes data
for the relevant crops were not avaitable for
a sufficient number of years to permit such
an analysis.

For the northern states a weighted, detrended
CV was obtained using state area under the
crop as weights.

Gaps in yield data for irmgated and dryland
crops from 1971 to 1988 exist for many of
the northemn states. Data for Haryana are
relatively more complete.

Only irrigated chickpea area was considered
in the analysis for Haryana since 95 per cent
of the wheat grown there 1s irrigated. 1 ¢,
dryland wheat does not effectively compete
with dryland chickpea.

Econometric analysis was used to estimate
more rigorously the impact of changes in
relative yicld and prices on chickpea area.
This was done using data for both Haryana
(representing the north) and Madhya Pradesh
(representing the central region). Results are
presented and discussed in the Appendix. The
analysis in general supported regional-level
trends presented in this and the following
section.

Gujarat state is not included since data on
cropwise irmgated area from 1986 onwards
are not yet published.

In Madhya Pradesh only |5 per cent of the
cropped area is under istigation compared to
45 per cent in north India.

Once again, econometric analysis was used
to confirm these tentative findings. See the
Appendix for a further exposition.

Data on chickpea production and yields are
not available in disaggregated form (imgated
and dryland) for the southem states. Hence,
a more disaggregated analysis was not
attempted here.

In the past, NSS consumption data for pulses
were not disaggregated. Only reoently has the
NSS begun reporting data on chickpea
consumption. Inlieu of unavailability of direct
estimates of consumption, production plus
imports minus exports have been used in
estimating total availability, our proxy for
consumption. Carryover stocks of chickpea
arc assumed to be negligible, and. seed, feed
and wastage arc assumed relatively constant
over the period.

In contrast to international trade. chickpea
trade within India is significant. This is
due to a widely distributed demand and
regional concentration of production [von
Oppen and Rao 1987]. Earlier work by Raju

. 1994

and von Oppen (1980) estimated the
mnarkcetable surplus of chickpea in India at
45 per cent. The Bulletin on Food Statistics
[Governmentof India 1980] which formerly
keptsuchdata had somewhat lower estimates
(35 per cent), but showed a consistently
increasing trend in the marketable surplus
over time This challenges much of the
conventional thought about chickpea
production 1n India as largely subsistence-
oriented.

Ideally, supply projections should consider
the impact of future prices and yields (own
and competing crops) on crop arca. It was
beyond the scope of this paper to estimate
those cffects. Instead, we rely on historical
trends

This demand equation ignores changes in
relative prices of substitutes over time. Again,
these considerations were outside the scope
of this paper

It must be emphasised again that these
projections are not based on future technical
considerations, 1 e. yield gaps and readily
available and adoptable technologies. This
analysis assumes that past trends are a
reasonable indication of future yields and
area.
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