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Slow Growth Crops—Pulses, Oilseeds and Coarse Grains—
Technological, Economic and Environmental Constraints

FACTORS CONSTRAINING GROWTH OF COARSE GRAIN CROPS
IN SEMI-ARID TROPICAL INDIA

N. S. Jodha and R. P. Singh*

Sngmuonotvﬂyabwg:wthol “coarse cereals and pulsuxnreeent
years' has become a serious concern of planners and policy makers in India.
Heavy dependence on rainfall, lack of new technology, poverty of farmers
and the absence of infrastructural support aie often cited reasons for the slow
growth of these crops. Neverthelen, the poor performance of these crops at
the macro level is the result of farmers’ decisions and actions vis-a-vis these
crops. The farmer's approach to these crops in turn is conditioned by their
characteristics, which are (1) low va!uc status, (2) adaptation to poor habitat
and resource base, and (3) prod and ption by the poorer mem-
bers of saciety. These traits lcqmre differential significance in varying con-
texts but reinforce each other in creating a complex of constraiats for coarse
cereals and pulses® This paper illustrates the manner in which the cons-
traints operate at the farm level. The paper concludes with possible direc-
tions to relax these constraints.

DATA

The paper is based on farm level data collected since 1975 under the
village level studies (VLS) programme of ICRISAT.? The data relate toe
panel of 60 farmers each from three agro-climatic regions rep d by
Akols and Sholapur districts in M;hnmhm State and Mahbubnagar du-
trict in Andhra Pradesh State. The data are collected regularly on a plot
basis by resident investigators, and this paper is based on data from 1973-76
to 197778,

We focus on sorghum, pearl millet, pigeonpea (fur), chickpea (Bengal
gram) and a few other pulses and minor millets most of which form part of
themedcropt Wetdﬂmthcwmmmdmuumgummpsm:hu
paper. An important ch ristic of in the smdy areas
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kﬁnhh&dduumummmpmﬂnﬂummpl
or mixtures. &mu&nﬁnmphnﬁmﬂwswm&
hrpnhu,uuh:dmﬁndnleavppingwmofmmm Hence,
for the present paper, besides sole crops the intercrope of coarse grain crops
Invebemeonddaeduungoﬁuhdxcm This treatment is essential
farm i relate to a cropping system such as
intercrops rather thaunnngh eomponentolthe system. Depending upon
which crop domi we have g d the sy as cereal-based or pulse-
based intercrops.
In order to highlight the constraints to production, coars¢ grain crops
or their intercrops are contrasted with high value crops in a number of di-
mensions. :

LOW VALUR STATUS OF S8LOW GROWTH CROPS*

The low value status of sorghum, millet, minor millets and (until recently)
pulses is a well known fact. How these crops stand vis-a-vis other high value
crops® of the respective regious (i.e., cotton and wheat in Akola, wheat and
sugarcane in Sholapur, paddy and groundnut in Mahbubnagar) is illus-
trated by the ratio of net returns per hectare of coarse grains to net returns
per hectare of the high value crops. According to Table I, except in the
case of sorghum and pulse-based intercrops in Akola, the ratios did not ex-
ceed 0.5. In most cases, the ratio ranged between 0.1 to 0.3, suggesting
that coarse grains’ net return per hectare is only 10-30 per ceat of net returns

‘Tastx I—Ram0 or Nat RyTuss Pxa Hacrans 07 Low VALUS Crors 10 Nt Retunsa Pse Heorans
oy Prounvxwy Hrow VaLuz Caors or Tus ResescTive Rzotonss

Regrons with ther high value crops

Crop Akola Shalapur Mahbubnagar

Cotton  Wheat  Wheat Sugarcane. Paddy Grouadnut
Sorghum [P 2 ] 090 0-54 o0 0% 0-2t
Pigeonpea e e e —b - 0-26 008 - -
Chickpes .. - .. 020 0-38 (2] 0-07 Q19 013
Coarse cereal-based intercrops 0-81 0-51 0-48 008 0-18 0-11
Pulse-based intercrops <. 035 0-57 024 005 0-20 014

g ——r——

e e e e
mmmdﬂmmmmmm value ﬁ-unmdby.

b. m:'tnum“ln sale crop in the Akola snd Mabbubosgar villages.
4. The term ‘slow growth® aounates pmhﬂiurkm-mdmm cropsin India.

¢ doss not relate ts the
ok
% mn&gww u-mmn‘ﬁ?mm and mosir
m N low value crops in this paper.




348 INDIAN JOURNAL OF AGRICULTURAL ECONOMICS

per hectare offered by prominent high value crops of the respective regions.
Low relative profitability is a strong enough factor to induce farmers not to
be more favourable to coarse grains.

The reasons for low value status of coarse grain crops are rooted in the
nature of demand for these crops and are briefly discussed in one of the later
sections. Low relative output prices imply that these crops suffer from very
poor competitiveness vis-a-vis other crops grown by the farmer. As a conse-
quence, coarse grain crops are discriminated against in inter-farm and intra-
farm allocation of resources. This is particularly so when high quality or
high cost inputs are allocated. :

Of the total plots under sole stands or intercrops of coarse grain crops
49-80 per cent were planted on inferior soils—shallow, eroded, gravely or
even medium deep soils in largely deep soil villages. The corrcsponding
figures for high value crops (excluding groundnut planted in shallow soils)
were 0-34 per cent.

-Other resources like water, fertilizer, and manure were also very scantily
applied to coarse grain crops. Most coarse grain crops received little if any
irrigation, fertilizer or manure (Table I1). In contrast, irrigation and fertilizer
were applied liberally to high value crops. Be it number of times the plot
was irrigated, or rupees of fertilizer per hectare, allocations to high value
crops were geneially two to five times greater than those (o coarse grain crops.

Tanr II—Prorormion o ToTAL AREA UNDER DOFERENT CROPS RECIVING IRRIGATION, FERTILZER
ANp Manure IN THRuL Rzaionsa

Peroentage of area receiving following inputs in the regions:
(A) Akols, (B) Sholapur, (C) Mahbubnagar

Crop . Irrigation Fertilizer Manure
A B [+ A B C A B C

Cotton and intercrops .. 2 .. 19 ..

SugarcaDe e.  es  ces ces 100 o0 .. 56

Vegetsbls.. .. .. 49 9 S0 32 47

a. Soy: See Joormote ', Table 1. .

b, hddyia!hﬂ;;fmndxhﬁw,udwb-lin&:udmwrmm
insigniBant © P 3 )

c. Blank or dotted spaces indicate 1hat the cropping system i 1ot commonly grown in the
region.s  t ™ Indiale PR

Moreover, the low priority faced by coarse grain crops in intra-farm
“yesource XllocatoT did Eiof stop With material inputs. - The average number,

Borghum .0 o0 .. 0 8 4 0 3 0 7 0

Pubs et .0 s I3 0 0 [} 4 7 4 8

Coars cereal-based intercrops 1 6 0 6 3 0 2 14 6

Pulse.based intercrom .. 8 2 e 7 1 0 0

High value crops .

Paddyd .. 0 17 100 28 85 9% 12 1 82

Wheatb . .. 91 8 100 91 [ 0 7 0

Groundnut and intercrops 6 29 9% 21 20 # 8 10 4
6 . .
85

s B
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of bullock labour days per hectare was 32-91 per ceat greater for high value
crops. This gap was cven wider with regard to the allocation of human
labour. A more extensive use of human and ballock labour in coarse grain
crops per se may not be bad. But behind this quantitative difference lies the
most crucial qualitative difference in the management of two sets of crops.
The data revealed frequent pre-sowing ploughing of field beds, multiple
weeding and interculturing for high value crops compared to coarse grain
crops. In some cases, the ratio of specific operanons between coarse grain

crops and high value crops was 1:3. The impli of this situation be-
come ckar once itis nalucd that coarse grain crops can also respond to higher
input use' and i practices.” R ss iy parti-

cularly apparent in dryland ag'nculturc where some of the labour intensive
operations like better soil preparation, weeding, interculturing, etc., can
enhance the effective utilization of scarce moisture,

Furthermore, intensive labour use on high value crops is often at the
expense of low value coarse grain crops. The farmer often allocates less
labour to these crops at the farm, village, and regional levels. Small and
medium farmers leaving their coarse grain crops uacared for and working
for wages on irrigated farms within or outside the village is common.

Thus, coarse grain crops suffer a sort of backlash from high value crops
in several ways. The farmer may not be termed irrativnal in according low
priatity to coarse grain crops which are unable to compete with high value
crops.  However, as a long-term consequence their low value status tends to
block any op,wrtunity for these crops to be exposed to high cost inputs and
intensive management. The new technologies which can help these crops
express their potential under high input management and thereby significantly
compensate for their low value status are often rejected by the farmer. ‘This
is partly evident from the scant allocation of irrigation and fertilizer to these
crops (especially cercals) despite evidence from experimental and on-farm
trials about the positive response of these crops to the modern inputs.®

CROPS OF POOR RESOURCE BASE

Most coarse grain crops are capable of yielding at least some returns
even under the most adverse cnvironmental conditions, This important
feature not only makes them useful low cost, low risk options for the farmer
but encourages their concentration in regions, districts, or evea plots charac-
terized by natural resource deficiencies—low soil fertility and paucity of
moisture.?

Cla‘ 8. K. Rabejs, R. Sarin and P. C. Mehrotra: Ferulizer Uwe in Semi-And Tropical
lnd.u The of High Yielding Varieties of Sorghum and Prarl Millet, ICRISAT Economics

ICRISAT, Patanche AP, 1981.
:'!5‘. B.K. Ra.z:’:m:\simy of Pmnowaf of:n:m mended !?iu:tma) for Drylbazng Agrcultue,
ndia Co-ordinated Research Propcl Drylas mre CAR), Hyderal
Chow pl nd Regions for [ncreased Eﬁc iency”,

8.
th-.m- Vol. 24, No. 9, September 1979,

odha &mdPMWAH Decrmber 29, , 1978, . i, and . Sharma ad N, &
chhl and O f ‘Pube P mi-Arid Regions of India, 1962
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mpﬂfmmdcowgninﬂvpsundcradvaﬁtydimmthﬁr-
mers’ approach to these crops. Since they can perform (compared to other
awpl)cwnmmpndnt\unomtbclarmerpushuthemmmnandmm
For i , in fields wheie practically nothmg except
thorny grass can grow, farmers do not hesitate to plant coarse grain crops
particularly pear] millet, minor millets, and minor kharif pulses. Similarly,
when rains at sowing time are not adequate for planting most crops, farmers
plant coarse grain crops in the plots usually reserved for high value (more
moisture requiring) crops. This is illustrated.in Table III. The proportion
of plots where coarse grain crops followed high value crops increased during
low rainfall years. Morcover, high value crops were seldom planted after
coarse grain crops when rainfall was below normal (last column, Table III).

Tanwx I11—Durw or Puoms R ssTwesN Hion VALuE Croprs AND CoARsE
Gauam Crors as nvrLUENCED BY Sowmvg Pxriop RApALL 1N THrex Recionss

Percentage of rainfed plows with rotations involving
H:;hnhneaop»tbﬂowdbyeuue C‘o-m inc crops followed by

Region gnain crops during value crops during
Normal Below normal Narmal Below normal
rainfall rainfall rainfali raindall

Akola .. .. .. 21 -d 87 -

Sholapur .. .. .. 10 38 89 3

Mahbubnagar . . 15 63 - 42 9

s, Sowrcr: See footnote 'a’, Table 1. The wble is based on more than 400 cropping sequence
o b, “;la;bm$ nnmded bere paddy, wh ind oilsceds (excluding
crops i are y, wheat, groundnut, cotton, u
cmm), wc-ruue, wvegerable crops and intercrops based on cotion nnd'pwnd.n
mmuvpundndadhaeanm;hum,parlmﬂlﬂ mmmmummd pulses along

with mlacqu
bdmmmnlmnﬁﬂdm.\hcmngnmnwumldcdbynmgnugnmzbeAkoh
wungummyyn:

The coarse grain crops’ comparative advantage in marginal environ-
ments and consequent further margmnhsauon of those crops may be a rational
strategy in the whole farm context. But it has two other nnpl\canom Firstly,
their contnbuuon a5 a strategy to g g is seidom

iated when eval their poor perf in aggregate statistics.
Sccondly‘ and moare xmpotnndy, their capacity to yicld under adverse envi-
ronmental conditions is misjudged as evidence of their inahility to perform
better under improved environmental situations.  Consequently, the coarse
grain crops are permanently deprived of a more productive resource base. -
uwmwamww.n;aumwm
crops improves (eg., through a new irrigation faslity), rather hamnes
—d: Mdﬁewmwm mﬁﬂghﬂwuvp. —m
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the macro Jevel, Chopra and Swamy,* and Jodha* have documented this
tendency for pulses and coarse cercals respectively. Table IV reveals similar
changes in the casc of about 50 plots which received irrigation for the first
time during the reference period in the study villages.

TasLz TV—Cuances  Caoprmvg Patrers or Newiy Innmateo Puow or Sawrie Fanwess o
Turez Recionss

Percentage share of each crop in area

Crop
Before irrigation After irrigation

Sorghum .. . .. 57 15
Sorghum-based mixtures. 17 .

Pulses 8 2

Other mixed erops 5

Castor 9 .

Paddy 1 25
Wheat .. .. ., b 4
Sugarcane, vegetables, etc. 3 10

a. Source: Sec foatnote ‘a’, Table 1.
b. Blank or dorted spaces indicate ubsence of relevant observation data.

COARSE GRAINS: POOR MAN'S CROPS

Coarse grains are a poor man’s crops in the sense that they are largely
produced and consumed’® by the poor. While the former feature affects
their production performance, the latter conditions their demand and price.

At the national level, the positive correlation of the dry habitats of these
crops with the poor districts was suggested by Jodha'* At the farm level,
we examine the relative importance of coarse grain crops in the production
pattern of small and large farmers in the VLS villages (Table V).

" The data in Table V clearly indicate a greater preference by small farmers

for coarse grains over high value crops. 1f the castor dominated situation of
Mahbubnagar is excluded, small farmers devote a much higher proportion
(65-74 per cent) of their cropped area to coarse grains compared to large
farmers. Diet surveys during four scasonal rounds suggested a higher propor-
tion of coarse cereals in the total cereal consumption of small farmers com-
pared to large ones in Akola and Mahbubnagar. In Sholapur, small farmers
consumed more wheat, a superior cereal, received under rural employments
works.

K-nnuwpnnd i Swamy: Pulses: AnAnlyln(Duundand in
h‘h lﬁMSﬂ Imstitute for Social and E Change, B Seerling Publisk

l

mmdm—«mmﬁxm*n and N. 5. Jodbs, “Resource
Base Determirant of h-ﬁwnm qu yna-l-uhud
h-:'.-mﬁ&m%, Rice Rosarch Instirute, l-hu.'nt
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Tasts V—A Paovms ov Coazms Gaam Cace Prooocaas o Tumax Ry

Regioas and farm size-groups
Danﬂlndm;m of Akols Sholapuer Mahbubnagas- -

Smal  Large Seall  Large  Small Lagge
; fermer  farmer  firmer  farmer farmer  farmer

grom cropped ares (per cent)® 63 7 n 58 38 2e
Share of superior crops 12 grom
cropped ares (per cent)s .. 25 42 7 25 30 9
Share of coarse cereals 1n toeal
cereal consumption (per cent)d ] n 76 98 45 2%
A sze of opauunnal land
ing (ha.) . 2 14 3 12 1 10

Average net income pet house-
hold (Rs ) ... 2428 6,388 2,208 3,307 1,647 6,436

Aserage value of total assets pcr
household (Rs ) 8,158 70,251 16,880 41,52 10,640 57,019

a. Source Sec footnote ‘a’, Table T
b see footnotes ‘b’ and ‘¢’ mpemvely, Table 111 for crops included uader categories of high
value crops and coarse grain crops
¢ The relatr ely lower proportion of coarse grains tn Mahbubnagar 13 due to almost equally
rie proportion of gross cropped area llocated to castor—a crop of poor resource base but having

d Cmuum tion data pertain to four seasonal rounds during October 1976 {;:Lgammy 1978
during which a gﬂlllfd diet survey was conducted by nutritionists as part of the The data
relate to one village cach in the three dutricts  In Sholapur willage, avadabiliry of wheat to small
farmers working under rural employment works rased the proportion of superior cereals in total
cereal consumption,

Small farmers have good reasons to grow relatively more coarse grain
crops than large faimers. Compared to high value crops, coarse grains have
lower paid-out costs, lower risk (at least for Mahbubnagar), a higher compo-
nent of fodder and are better suited to mixed or intercropping systems (Table
VI). The small farmer, due to his poor resource posttion, lower risk-bearing
capacity, and persistent subsistence orientation, has stronger preterences for
crops endowed with these characteristics.!* The coarse grain crops in turn
have to share the consequences of the above characteristics and the general
poverty of small farmers which 1s partly responsible for their poor production
performance

\o dlscusuon of constraints on coarse grain crops would be complete

g their d d ch istics, The d d for coarse
ccmals, and even same of the pulses are geographically localised to the regions
growing them. Demand is largely confined to rural areas and mostly poor
consumers in urban areas. These crops™ are ncither widely traded nor

V. ls, Nn { J“""tmnguwmw ', Jowrnel of Development Studies,
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wheat and rice.*  The farmer knows the demand aspect of these crops too
well. Hence, he treats them more as means of subsistence and important
components mhurulmdremmmmgmnmwgyutbathnn
commercial crops. Any large scale impr of these
crops may generate a glut in themarket. Thn!mulreadyhapp:ndmthe
case of pearl millet-based shortlived green revolution in Gujarat in the late
1960s.”" As long as such a situation continues, there will hardly be any in-
centive at the farm level to raise the production of these crops.

THE WAY OUT

The preceding discussion portrays a rather depressing picture of the
current state of coarse grain crop production at the farm level. In order to
alter the situation factors influencing both production and d d for coarse
grains need attention.

On the production side, new technology has to play a key role. Against
the general impression that no viable technology is available for coarse grains,
scientists have offered a number of recommendations which can substantially
raise the yields of these crops.”® Farm level trials of these technologies have
more than doubled the net returns from these crops when compared to tradi-
tional technologics in different dry farming arcas.!

But the capacity of new technologies to compensate for the low value
status of coarse grains may be limited unless sustained high demand for coarse
grains is maintained. No technology can remain viable in the face of con-
stantly declining demand, price, and finally retums from the crops.  But if the
demand for coarse grain crops (except some pulses) continues to maintain its
present pattern, that is its use for human consumption largely by the poor and
by subsistence farmers where the crops are grown, there seems little chance for
yield i ing technologics to have a ined impact on production at the
national level. Hence, diversification of demand for coarse grain crops in the
form of animal feeds, processed foodstuffs, and multiple products becomes
imperative to help coarse grain crops.® The commercialisation of coarse
grain crops and adoption of new technology can reinforce each other in im-
proving the production performance of these crops. This fact should be the
focal point of programmes for coarse grain crops.

16, Jodha, Econemic and Political Weekly, December 29, 1973, op. cit.
17 {I 8. Jodhl and V. S. Dharap, “IlGRe Revolution Stable ? An Ilustrative Case™ ,
Arthe Vikas, Vo, 6, No. 2, July 1970,

18 Improved Agronormic Practices for in India, All India Co-ordinated Research

for DryhndAAg;mIme (ICAR), Hydmhld gl and H. P. Binswanger, S. M. Virmani

£ Kampen: Farming S Areas of India: Bvidence from
AT Research Bulletin 'l‘ Mnebeu Andhn?rldﬂh 1980.

RI‘TI onl.andjbkm, S M. Virmani and L. D. Swindale: Potential and

f ICRISA sed Income from Biack Sois i in Relatively Rainfall Regions

in ndug T, Pata AP,
20. " The conversion of nmudmtnnnlﬁ-li-d-mmu‘ nlurel.

cnplxnmcl!-hk ona:-pu b«lmmaﬂﬂtnhnpmmmmﬂnmyl(‘ Londh ".
ﬁan"umlm)mt:m broweries is anather case in point.
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