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COARSE CEREALS IN INDIAN ARGRICULTURE
A REVIEW OF PERFORMANCE AND PROSPECTS
by
T. M. Gajanana

Abstract

Emerging imbalances ia Indian agricultwe reflected in the
differences in production performance of different crops are Now
well recognised. OUne af the causes of thase uneven agricul tural
situations is the relatively poor performance or complete
stagnation of the important coarse cereala.

Coarse cereals are the staple diet of millions of peasants
and labouwrers. Not only are these cereals cultivated wnder
raitnfed conditions but  they are also . grown in draought-prone
areas. Consequently, their production is subject to  viglent
fluctuations. Coarse cereals constitute about 2% per cent of
production and 38 per cent of area under cereals. The propoction
of these cereals has been declining over the years and the yields
af these crops are quite low. Grawth rate analysis indicates that
the performance af  coarse cereals has not &t all been
satisfactory particularly af ter the ma Jjor technaological
breakthrough in  Indian agriculture during the mid SHUs. In this
paper an attempt has been made to ‘analyse tha performance of
coarse cereals and to identify the constraints hindering the
growth of these cereals. Folicy pptions are suggested to overcome
the constraints and to bridae the burgeoning supply-demand gap in
the availability af these cereals.



COARSE CEREALS IN INDIAN AGRICULTURE

A REVIEW OF PERFORMANCE AND PROSPECTS
T.M. Gajanana#

Indian agricultuwe has witnessed significant quantitative and
gualitative changes oaver ihe last two decades. Whether these
changes are impressive oF not, the changes have been genéerally
observed to be uneven both in terms p¥ regions and crops. While
there has been a dramatic improvemant 1n area and production of
superior cereals, rice and wheat, it is not so in case of coarse
coreals such as Jjowar, bajra, maize, ragi(#inger millet), barley
artgd other small _millets. ’

Coarse cereals are the staple diet of millions of peasants
and labourers. In India, more than 7@ per cent of the area is
rainfed and major portion of this area is frequently visited by
drought. The production ot coarse ieraals is caonfined mo%tly to
such drought—-prone areas.

Coarse cereals constitute 31 per cent of the area under and
20 per cent of praduction of foadgrains. Among cereals, coarsea
cereala’ area is about 38 per cent while their production share
is 22 per cent (Appendix ). Fraduction of coarse cereals ia
concentrated in the states of Gujarat, maharashtra, Marnataka,
U.F., M.P., Rajasthan, A.F. and Tamil MNadu, majority being
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drought-prone states. While Maharashtra, Karnataka, AR.P. and M.F.
are predominantly jowar growing areas, Gujarat and Rajasthan
produce major portion of bajra. Karnataka bas hegemony in the
praduction of ragi in India (Appendix II}. In these states coarse
cereals account for two-third of the cereal consumption in rural
areas and one-third in wban areas. .

Coarse cereal consumption is concentrated in Rajastan,
Maharashtra, Karnataka and Gujarat which are the major coarse
cereal producing areas. In these states, share of coarse cereals
in total csreal consumption ranged between 51 per cent (Rajasthan)
and 7@ per cent (Gujarat} in rural areas. In yrban areas, the
share of coarse cereals ranged between 37 per cent in Gujarat and
1% per cent in FKarnataka. All these suggest that consumption of
coargse cereals is mostly confined to areas where they are grown
therweby indicating the presence of limited wmovement of these
cereals from their production point. This also implies that slow
growth of these cereals in the respective areas advarsely affects
bBoth the consumars and producers.

Nakional Sample Survey (NSS) data show that of the total
cereal consumption by the poar, coarse cereals accourkd for 46
per cent in rural areas and 36 percent in urban areas against 32
and 11 per cent for those above the poverty line in the
respective areas. This spwaks of the importance of the coarse
careals for the lawer income households. Studies by NCAER showed

i
negative income elasticity of demand for coarse careala{%ee



Bapna (1974)).

Over the years, the proportion of area and production of
caarse cereals in taotal cereala as well as foodgraina has been
declining and-growth of arexk, production and vield of these
crops has been either slow or stagnant., The &ituatiaon is
especially true after the green revolution of mid gsivties with
rice and wheat taking away the major chunk of benefits of green
revaolution leaving the coarse cereals far behind. Keeping the
above in view, this paper examines the constraints hindering the
growth of these crops. Further, it identifies the suppl y— demand
gap by the turn of the century. Finally, the paper draws certain
conclusions and suggests certain policy options to overcome the
constraints and to bhridge the supply~demand gQap.

Per formance of Coarse Cereals

Area and production share of coarse cereals vis-a-vis rice and
wheat - Temporal analysis : as can be seen from Table la. the
proportion of coarse cereals in t;tal area under foodgrains
declined from 39 per cent during 19380-531 to 31 per cent during
198586 while there has been a spectacular increase in the area
share of wheat which increased to 19 per cent from a mere 10 per
cent between 1950-51 and 1985-86. Rice maintatned its sbhare at
around 32 per cent over the years. On the production front, the
contribution of coarse cereals was around 38 per cent during
195@~51 andrit declined to 28 per cent dur;ng 1970-71 and

thereafter to 20 per cent in 17@83-34. While there was no
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significant increase in the share of rice there was a marked
improvement in the share of wheat which increased from 13 per
cant ta 22 per cent and then toa 31 per cent during the said
periods. Froduction of cereals as a whole nevertheless increased
during this period[Table 1bj.

The share of coarse cereals in total cereals is no different
from their position in total foodgrains. It is svident fram
Table Za. that wheat gained heavily in a&rea while coarse cereals
as a whole lost throughout., A disaggregated loock at coarse
cereals indicates that while jowar and bajra declined, there was
a marginal increase in case of maize. UOther coarse cgeregals
declined sharply. A8 regards production, wheat recorded a two
fold increase in its share while coarge cereals as a whole
gxperienced a 14— per cent decline between 1730-51 and 1985-84.
Superiar cereals have increased their share from 44 to 78 per
cent between these periods. The major share of this increase has

come from the phenomenal increase in the share of wheat

s

[Table zbi.

LComposition of coarse cereals

Among  coarse cereals, jiowar, bajra, maize and ragi ar e
important. A perusal of Table I indicates that maize has made
some big strides over the years and there has bgen & two +old
incraease 1n  ite share while other minor millets have either last

their share or maintained the same position., Jowar is the major
Ay,

contributor to. tcoarse cereals followed by bajra and ragi. Minor



millets experienced a three fold decline in their share aver the

yEars.
Table 3 : Composition of Coarse Cereal Froduction (%)

Crop 1950-51 1i960-61 1970-7 1980-81 1785-86
Jowar 34 38 31 39 37
Baira 1é6 15 23 17 19
Maize 12 18 22 22 25
Ragi F 8 a8 9 g
Gther minor

millets 27 21 14 13 i0d
All coarse

cereals 100 103 100 100 108

Souwrce : Fertiliser Statistics, 1986-87

Trends in yields of coarse cereals

It may be seen from Table 4 that the vyields of 211 the
cereals were low duriag 17508-51 and over the years, yields have
improved. It is to be noted that after the mid sixties yields of
rice and wheat have improved considerably presumably because of
the green revolution. But the same was not true of other cereals.
Yields af Jjowar and bajra ware almost half and one thirds
respectively of the yields of wheat.

Coarse cereals are generally grown in semi-arid and arid
regions of the country and as such their yields are much low as
comparaed to rice and wheat which are mostly cultivated undar
favourable (irrigated) conditions. Howaver, coarse cereals have
the advantage of doing reasonably well in areas where rice and

wheat would not grow at all amd if grown would give uneconomic

w
yields.



Table 4 : Trends in Yields of Coarse Cereals in relation to Rice
and Wheat {(kg/ha.}

Crops

Rice &H648 1413 1123 1334 1457 1552
Wheat 643 881 1347 1630 1843 20446
Jowar 393 333 444 660 725 &33
Ba jra 288 284 8272 458 &53 344
Maize 547 P25 L1279 1159 1382 1145
All cereals 542 753 249 1142 1296 1323

. - e e b i e bk e ot et bl Ak Ll SrEm i e N AR TR W o Mo Comm S P o e e e (e A MAm YRR TR TER Ty T = e See M m e kel i HAE T MW S S S e e e e e e e

Source @ Economic Survey, 1989-%0

Performanca of Coarse Cereals : Growth Rate Analysis

Another way of looking at the performance of coarse cereals
is through growth 1in area, productian and vield. Growth rates
before and after green revolution wculq be interesting as it
wcula throw Llight on as to whether green revolution had any
impact on cereals, and if so, where the effect is felt most, and
whether coarse cereals had any benefits from this revolution ete.
Therefore, compound growth rates (CGR %) were compared bath
across the crops and across the periods. The entire period is
divided inta two sub periods viz. pre-green revolution period
(1947-5@ to 1954-6%5) and post- green revolution period (13&67-68
to 1984-87). Table 5 presents the CGR (%) of area, production and
yields of foodgrains during these periods.
Pre—green revolution periocd (1949-58 to 1964-63)

This was & period preceding the intraduction of HYVY&E., During

this period, rice, wheat, maize and ragli recorded more than 3 per

2™



fabie 5 ¢ Lomoound Lrowth Rates in nrea. Froduction and rield of

foodorains in India woer cent)
Lrops tre b.k.Feriod fost b.R.Feriod hogregate Feriod
11%49-5u to 1964-c) (1967-68 to 198o-87) 11945-5 to 1986-87)
A F v h P ¥ A P ¥
Rice 1.33 .45 2.13 0.63 Z.94 1,93 0.83 2.52 1.4l
Wheat P 3.99 127 2,23 E.48 .17 .67 5.5 2
Jowar 0.9% 2.9 1.5 0.8 1.24 1,9 0.2 1.19 1.4
Baira 1.08 RS 124 -T9 .15 0.5 0.21 1.7 1.55
Haize 2.08 3.87 .16 -0.08 0.98 1.07 1.65 2.5 0.83
Fao1 0. 64 3.08 .22 0.19 2,03 1.84 0.17 1.71 1.5¢
Seail aillets -.3 0.2 009 <L -z.2 =01t -L03 -LZ2 o 0.9
barlev ot B 0.3 L4 -3 1,88 -2.39°  -LO3 1.39
Coarse cereals 0.9 2.23 .29  -0.92 0,44 .32 007 1,28 .2
losal cereals 1.4 3.4 1.é6 0,8 .9 2.19 0.76 2.98 1.Ba
fotal oulses . 1.9 . L3} -022 0.44 v. 6B 0,32 0.32 0.3 0.19
{otal foodgrains .41 293 1.43 Va3l .78 2.32 1.86 2,97 1.15
\

source: India bata base.1¥9U.
#4 = area, P = proouction and v = yield.
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cent growth in  production while jawar and bajra experienced less
than 3 but more than 2 per cent growth. Barley and small millets
had a negative growth rates of around 8.2 per cent. Laoarse
cereals  production grew at 2.23 per cent while cereals as a
whole had 3.24 per cent growth which may be largely due to the
growth rates of superior cereals, and ragi and maize., The
production growth of foodgrains as a whole was around 3 per cent.
As regards  arega, all the coarse cereals barring barley and small
millets experienced positive growth and the coarse cereals as a
whole grew at an annual rate of 0.93 per cent. Maize and wheat
had relatively high growth rates in area. The vyield rates of
growth were in the range of | to 2 per cekt. Ragi and rice fared
well in respect of yield. On the whole, during this periad, the
performance of coarse cereals was almast on par with the
performance of foodgrains as & whole and there were instances of
ragi and maize overtaking the smper{Pr cereals. Thus, there was
not  much disparity in  the grawth rates af superiaor and coarse
cersals before the introduction of HyVs.
Post~green revolution period (1967-468 to 1986-87)

l.ate &@s saw same breakthrough in technoiogy in respect of
crops and regions with asswed irrigation facilities. Wheat being
the irrigated crop, cornered the major chunk of benefits of this
technalagical breakthrouwgh. As 1s  evident from Table 3, wheat
refirstered & spectacular grawth of 5.9 per cent in production

and, 2.2 and 3.2 per cent in respect of area and yield. Thera was

10



a pasitive growth in praduction of all the cereals {(but of
asmaller magnitudes as compared to pre—-green revolution period)
except barley and small millets . Ragi has slightly improved
largely because of the vield advantage it had during this period.
But its area growth has not at all been satisfactory. In fact,
almost all the coarse cereals started showing & declining
tendency in area with barley assuming an  alarming praoportion af
4.74 per cent decline. Small millets also had a negative growth
of more than 2 per cent which clearly had an impact on the growth
rate of area under coarse cereals as X whole. Jowar fared
glightly better in respect af yield as compared to pre-greaen
revolution period. Froduction growth of cereals was relatively
low perhaps due to lawer growth rates 0f coarse cereals. In most
of the cases, negative area growth Far o;tweighed the positive
grawth rates achieved in yield and resulted in growth rates of
amaller magnitudes in  production of these cereals. Thus, 1t can
be said that deceleration of coarse cereals started after the
ma jor technological breakthrough has, been achieved in case of
coreals confined to well-endowed regrons and crops.

Aggregate pericd (1949-38 to 1986-87)

During the last 3% years or 30, praduction of foodgrains grew
at 2.97 per cent and cereals as a whole at Z2.78 per cent per
annum. A spectacular increase Wi witnessed in casa of wheat
which grew abt 6 per cent per annum while excepting for maize and
ba_‘;r'at growtn rate of coarse cereals was very low and the qrowth

"
was negative in case of barley and small millets.

11



Joshi and Aghibotri (1984) observed that the production
paerformance of major coarse cereals was not at all satiafactory
even in the major producing states due gither to declining area
ar diminishing productivity. In case af baira, while the decline
in area resulted in slow growth of this crop in BGujarat, U.P. and
M.P., it was the marked decline in the productivity of bajra that
was responsible for its unsatisfactory performance in Karnataka,
Rajasthan, Haryana and Maharashtra which together account for
more than &8 per cent of area under this crap.

fis regards jowar, the production performance wWas slow in M.F.
U.F., Rajasthan and Haryana, and in case of area, all the jowar
growing states presented a dismal pictwe of negative growth
rates. Though there was a @ain in preductivity of jowar in
Karnataka and Gujarat, yet this was more than offzet by i1ts
declining area growth,

Froduction of ragi 1is largely confined to Karnataka, Andhra
Pradesh, Tamil Nadu and Maharashtra. karnataka alone praduces
nore than 42 per cent of the totaltxproductimn pf ragit in India.
While analysing the performance of ragi in Karnataka, Zharan
(1984) pbserved a decline in the growth during 1964-65 to 1981-82
which was the period during which HYVs were introduced. He found
that the cause of this decline was the considerable decline in
the area under this crop. The case of ragi in other states also
was discouwraging. Joshi and Agnihotri (1984) also observed this
taend for the period 197@-71 to 1981-82. Charan (19838 observaed a

ktotally depressing situabtion for small millets. While acraage

12



decaeleration was observed in aimost all the wmillet growing
states, yield growth was not at all satisfactory in A.P. and M.P.

Coarse cereals, thus, present a dismal picture especially after

the green revalution.

Table é&: MNutrient Contents of Foodgrains

et et o v o e o . o i i 7 i o P o et W S, T B o ok S48 LR A S R R P R A S B (TS TR il S S ek P S i S S8 e T

Foondgrains Eneragy Frotein Minerals
(Kilo calories (g/1@@qg) (g/120qg)
per 108 o
Rice(raw boiled) 245 4.0 2.6
Wiheat (whale) 346 11.83 1.9
Jowar 349 i@.4 1.6
Bajra 361 11.46 2.3
Maize(dry) 342 1.1 1.5
Ragi 328 7.5 2.7

e e o o oY U i e ol e i et o s PP e i b o A PP o e e AL B, o e S S T Y e e S s s S e e R

Source 3 Gopalan, C., B.V. Rama Sastry and Halasubramanian,i977.
Mutbtritive value of Indian Fouds,fNational Institute of
NMutritidn, Hyderabad. '

Results of Table & indicate that in terms of calorie content,
coarse cerweals are as good as rice and wheat, and as ftar- as
protein content is concerned they are at least better than rice.
In terms of wmineral content they are richer than wheat. All
these suggest that the nutrient content has nothing to do with
the praduction performance of coarse cerealas. Qbviously, then the
gquestion arises as to what are the major constraints hindering
the growth of caarse cereals. Attempts Lo identify the
constraints have been made by Jodha(l?73), Jodha and Singh

(1982), Charan (1984), Nadakarni (1786) and others, A discussion

of these conastraints 1w in order.
Y



. Coarse cereals are crops of moisture deficient areas or they
are poor resource base crops

The geographical distribution of coarse careala suggests that
they «re basically craops of moisture deficient areas. Major
portion of coarse cereal praoduction as well as area comes from
the drought-prone states like Maharashtra, Rajasthan, Gujarat,
Karnataka, Madya Fradesh and Andhra Pradesh.

As can be seen from Table 7 hardly 5-& per cent of the area
under jowar and bajra was irrigated and in case of maize, it was
around 2@ per cent. There has not been any'appreciable increase
in the proportion of the coarse cereals area being irrigated over

the years. Not only is the irrigated area low but alsa use of

-

._..—ﬂ....-.-_.-—......-.-.___.__.._...._......__.__..........m._...-—..._.-.-..._..--..-.-q-.-....-.-_.--.-..-_.....--.._.-_—._--—-_--...-.-__._....._.......—.__

Crops 197@-71 197576 i981-82 1985846 198687
Superior Cereals

Rice 37 (2@ (32 A42{48) 42(57) 43 (58}
Wheat 53 (41} L2 {45) 7A(75) TEA83) FT7L83)
Coarse Cereals

Jowar 4,4(4) 4,912y <3.828) 4.6(38) 4.8{34)
HBaira 3.7(13) 5.1(2%) H.72(39) S5.3(47) 5.7(33%)
Maize 14 (8) 1613 19i27) 18(31) 2L(37)

....-....-...-.-_..._.._-....—.-—u..._..._-..-..__....--..—_..-.-.._.—....._._.--._-—...-.-_.....—_..-.._._...._...-_...—.--.__-......-..._.-_—_-._.a.__

Note: Figures in parentheses are area under HYV.
Souwrce : Economic Survey, 1989-98

pther inputs like fertiliser, plant protection chemicals is low
in these crops. Jaodha and Singh (1982) found that up to 8@ per
cent of the coarse grain crops were planted on inferior soils in
thee coarse cereals dominant areas of Maharashtra and A.F.

fhey also observed that water, fertiliser and manuwre were

14



applied in small quantities on these plots. Even the application
ot bullock and human labour on these plots was found to be very
low and as such intensive management practices were muich less 1in
coarsg cereals.

Coarse cereals are capable of yielding at least some returns
even under the most adverse enviranmantal conditions. This
characteristic of these crops may have encouraged the farmers to
concentrate on regions or aven plats characterised by natural

deficiencies (law soil fertility and matsture scarcityr' .

7. Low and slow adoption of technology and backlash effects

of HyV

It may be seen from Table 7 that rice and wheat have larger

-

area under HYV "and the increase in ares wunder HYY has  been
substantial in both the crops over the years. In 1986-87, wheat
has an area of as high as 83 per cent and rice more than 34 per
cent under HYV. This phenomenon may be attributed to the larger
area under irrigation under these Crops.

Techrnalogical breakthrough has not  totally bypassed the
coarse cereals. The adoption of HYV has heen, however, Low and
slow. st present, coarse cereals have an area of over 3@ per cent
under HYY. Several HYVs have been evolved 1in case af jowar (SFH
al, CSH 9, HEC 136, VCC 226, Deccan Hybrid, WU 27, SPY 233, J 370
and CBV 7), bajra (BJ-104, HB-4, PHB 47, Br S6@, B3 1@4, BD 7635,
pC 3, MH &%), and ragi (1IE 28, 1 $t, EC 484@, VL 181, [MDOsS 5, PR

-
=

20 HR 919, HES 176 and Indaf serias) with potentiality to yield

15



nearly 3 to 7 times morae than the traditional varieties. However,
most of the varieties are location specific and are susceptible
to pests and diseases. For example, HB-4 i3 a HYV af bajra but is
highly susceptible to ergot/sugary disease and in case of jowar,
grain mould, charcoal rot, rust and faliar diseases pose threats.
Maire is faced witﬁ the problems of downy mildew, rust and foliar
disepases. Ragi being self pollinated crop, breaders have not been
able to evolve any hybrid variety so far and Indaf-8 (HYV) though
yields mare than 3 times the local variety, it is advisable only
under irrigated conditions. It was also observed that the {fodder
content of tha HYVs ias much less as compared to traditional
varieties. It was reported by Rajpurchit (1973) that the fodder
grain ratio af logal jowar and bajra was as high as 3:1 and 2:1
respectively while it was only 0.5:1 in case of HYVs,

Thus, sensitivity to pests and diseases, and lower +{odder
contents are some of the backlash effects of HYVs. Since the
caoarse cereals are by and large grown in dry areas whera

“
livestock enterprises provide substantial incone to the
farmers, the fodder content of the variety becomes the major
determining factor in its adoption. Fodder content in HYVs is
relatively less and their adoption has been slow. Resource
constraints of the farmers and risk of loss under uncertain
maisture conditions were attributed to low and slaw adoption of
inputs like improved seeds, fertiligsers and plant protecttion
chemicals (which involve huge outlay) which are essential pre-

requisi tes for sead or crop centered technologies (HYVa).
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3. Coarse cereals are high risk crops

Higher risk associated with the production of coarse cereals
is cansidered to be one of the constraints in the growth of thase
crops. Table 8 gives an indication of instability in coarse
cereal production measured in terms of coefficient af
variation(%), probability of failure and crop-loss ratio.

Table 3 : Instability Indices of Coarse Cereals Froduction in
relation to Rice (19&85-81)

__.—...--—_........__._.__.._...-...._._-.-....——_..........__...._____......_—._..........._.,__._.....-_.--.-,...-.-_..—-n-—..----—————-—--.-m

Crops Coefficient of Frobability of Crop-loss
variatian (L) crop failure ratio
Rice 12.462 Q.38 3.41
Jowar 17.83 @.449 4.04
Baira 22.77 Q.50 3.833
Ragi 19.78 B.356 ) 4.13

et e o e s s A Rbm P i P T e o i e e ik Lo b T T o e beme e e b AR R S T S e e e A G i i Shem L M L i e e s S R R T S e

Source: Joshi and Agnihotri (1984)

The coesfficient of variation was higher for coarse cereals as
lcompared to rice. Further, chances of crop failue are more in
case of coarse cergals vis—a-vig rice. While the prabability aof
“

crop failure was &round 0.3 for coarse cereals, it was 0.4 for
rice. This ts further supplemented by the higher crop-loss ratio
for coarse cereals than rice. These figures indicate that
production of coarse cereals is risky and hence may lead wua to

conclude that because of the riskiness, the performance of these

crops has not been satisfactary”™

4, Coarse cereals are subsistence crops
-
Coarse cersals are grown as a part of subsistence farming

17



where they are produced and ara mostly consumed by the poor
farmers. As such these crops are gQrown to.maat the family
food and animal feed requirements alone and sufficient care
is usually not taken by the farmers since these crops are not
produced for the market. The cultivation af coarse cereals is

sometimes pushed to marginal and sub-marginal lands®’

5. Coarse cereals are low value and low status crops

Coarse cereals have been branded as inferior cereals on
the ground that they are mostly produced and consumed by poor
people having low standard of living and also because of
the considerably low returns that these cereals fetch. Jodha
and Singh (1982) observed that the small farmers preferred

coarse cergals to superior cereals because of the low paid

Table 9 : Ratio of Returns from Coarse Cereals to
Feturns from Rice

States Jowar Eajra Ragi
_______________________________________ o
A.F. @.3 3.35 Q.55
GBujarat @.58 Q.92 -

Haryana - .20 -
Karnataka .45 B.19 A.62
Maharashtra D.53 a.31 B.95
Rajasthan @.37 @A.23 -
Tamil Nadu .49 .45 2.74

cut costs. lt may be seen from Table 9 that in majority of

the cases, the per hectare return ratio was less than 3@ per
-

cent and it was heavily in favour of rice. This indicates

that the per hectare returns from coarse coreals are less
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than 3@ per cent of the returns from rice cultivation®’
This low relative profitability is identified as yet another

strong enough factor for slow grawth of these cercals.

6. Limited demand or market for coarse cereals

The low value status af coarse grains is inherent in the
nature of the demand for these crops itself. Coarse cereals are
mostly consumed in the areas where they are grown and they
constitute the staple diet of majority of the poor farmers.
Demand for these cereals is largely confined to ruwral areas and
some urban areas of poor consumers.

The superiar cereals have an edge aover coarse cereals in
respect of quali%y of markets. The markets for these cereals are
mostly regulated and are better organised. Wheat and rice occupy
an  important place in the procurement operation of Food
Corporation of India (FCI) feeding the public distribution
system(FDS). During the triennium Ending 1$88-89, the total
pracurement of foodgrains was 15422 wmillion tonnes. Rice and
wheat together sccounted for more than 99 per cent of the tatal
procurement and these two crops constituted over 99 per cent of
the total stock of 12117 million tonnes. Coaree cereals formed
less than 1 per cent both of procurement and stock. The small
quantities of production and higher procurement costs act as
constraints to large scale procurement. Foor keeping qualtity of
thesa.careais adds another dimension to the problem.

It may be seen from Table 1@ that procurement prices have
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been increasing over the vyears and until 1981-82, growth 1in
prices of coarse cereels has been at par with rice. 1f price has
been any incentive then the growth in coarse cereals should have

Table 1@ :Procurement Frices of Coarse Cereals,
Rice and Wheat {(Rs./q)

LA AL 4544 vt e e e e e . S, P e S i AR A e Y T S i i — T T T T {—————— o W T— ] Mo — ot L0l At bt b i

Yoar Coarse LCereals Rice KWheaat
1?71-72 55 47 74&
1976-77 74 74 105
197879 85 85 112.5
1780-81 105 105 117
198182 114 115 13a
1982-83 {18 122 142
1954-83 13Q i3 152
1985~84 138 142 157
1984687 132 144 146
1987-88 135 158 164
1983-89 145 15@ 173
192689~ 146% 185 183

Source : Economic Survey,1987-88,1989-50
been satisfactory. Instead, we observed a rather discouraging
slituation for coarse cereals. This is to suggest that prices have

aonly a limited vale to play in enhancing the production af coarse

cereal s. ~

7. Frice variability in coarse cereals

Coarse cereals have major disadvantage 1in the form of
relative instability in prices. It may be seen fram Table 11}
that annual increase in prices af coarse cereals has heen
relativeiy low (less than 5%) while other cereals and foodgrains

as a whole recorded more than 5 per cent increase. As regards

variability in prices, coarse cereals appear to be more unstable
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Table 11 3 Behaviour of Wholesale Prices of Foodgrains

. 4R 1k Ut drind b Homkh e ek i ey e e e e i S i —— o e ——— o o e vy s e

Crops Annual increase (%) Coafficient of variation
around the trend (CVE)

Cparse caereals 4.95 15.85
Rice 6.80 11.67
Wheat 5.22 128.78
All cereals Ad.12 12.16
All foodgrains &5.55 13.29

Source : Nadakarni (1984).

than other cereals. However, it is to be noted that between price
"and yield, the latter has been the major determining factor in

obtaining the differential rates of return from these crops”

Availability of Coarse Ceresals
Poar capita availability of coarse cereals has been declining

aver the years. A% can be seen from Table 12, during 1P4Q-41 the

Year g/day g/ annum
1768-41 136.72 49. 47
1978-71 132,94 48.29
1788-81 131.55 37.82
1981-82 185,99 38.465
1983-84 10&6.02 38,65
1985-84 84.22 30.74
198788 84.20 3@.71%

Source : Compiled from data in Economic Swrvey, 1989-90.
availability of coarse cereals was (37 g/day. It decreased to 84
asda dﬁring 1987-88., This reflects on the production perfarmance

aof coarse cereals on one hand and population 1increase on  the
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other.

If production is to grow at the present rate of 90.44 per

cent, then by the turn of the century, the supply of coarse

Table {3 : Projected Demand and Supply of Coarse Cereals
(million tonnes)

_._...-........_-....._.—..-.-..__...-.._._—..-.......__.___-....-._._—-...-.-..-__-—.-._.—u_.——-.—.._—..._—.__-.-...___--_.......

Year Demand® Supply Gap
LF70-71 24,43 . - -
1985~86 32.8 JF1.17% 1.43
1998-%1 I6.52 32.00 4.52
199536 40.35 3I2.71 7 .44
2000-01 44,42 33.449 1@a.98

---.-._.........-.-.._.—-...._.-,--.-.._.--—..-.-.._—-.—.....-.-..-.—.—.-_-——_.—.—........-.__.__.__............_._..__.__...-.-..._._.._____

Source : ' Taken from Kannan and Chakravarty (1983%),
Computed from the data in Economic Survey, 1987-84.
* 1784-83 figure was used as the base year.

cereals will be 3?.44 million tonnes which huuld he falling short
@f the projected demand (44.42 mil. tonnes) by 10.98 mil. tonnes
(Table 13). If this gap is to be bridged, then production has to
grow at the rate of araund 2.24 per cent per annum. But this
growth is not likely tao come aboutg?acause 0f the constraints
discussed earlier. Technolagical and institutional rigidities
confrant the praduction performance of coarse cereals and ANy
change in the price policy alone may be a futile exércisa AG

there exists perverse responsl veness of coarze cereals to

prices®’

Conclusions and Policy Options
Erom the preceding discussion it may be concluded that

praduction performance af coarse cereals hag not  been
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satisfactory and the constraints hindering the growth of these
cereals are many. Theze constrainta fall under two main
categories, rnamaly, demand constraints and technalpgical
constraints. Damand constraints can be tackled by expanding the
markets for coarse cereals. Coarse cereals may be made the major
items of public distribution system operated by Food Corporation
of India. In order ta improve the keeping qgquality of coarse
cereals free fatty acids in the seeds are to be reduced by
hreeding or some aachanical process. Bio-chemical studies are
needed on storage guality and investigation into alternative uses
af caoarse cereals. Diversification of demand by way of finding
alternative uses for coarse cereals i1s essential in tackling the
demand constrainti. In addition to human consumption, coarse
careals must find their uses in the preparation of animal feeds
(cattle feed, poultry feed etc.i, processed praducts and multiple
products of different kind used in industries. For example, maize
has overcome the demand constraint to some extent by entering in
“
a big way the agro-processing industries. Guar (kyasnopsis
tetragenaloba), a fodder crop, after finding its uses 1in textile
industry and in the preparation of animal feed concentrates, has
become a commercial crop. In case of bajra, possibilitiess exist
in its mixing with wheat flour, preparation of baby food,
buiscuits, poultry and livestock feed and industrial uses like
production of alcohol and 5tarcheslﬁurthy(l?7b£}. Establishment
at Dntégraied cacperativas encompassing such activities as input

supply(including credit support), pooling, processing, grading
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and marketing of coarse cereals is yet another effective way o+t
tackling the demand constraints.

Bacause of their subsistence nature, the cultivation of
coarse ceraeals is found to have been extended to marginal lands
also resulting in low yields. Monetisation of these crops by way
of notifying them in the regulated markets would motivate the
farmers to cultivate these crrops an fertile lands to produce the
marketable surplus. Efforts should be made in this direction. 0On
the production front, improvement of current astatus of coarse
caereals depends to a great axtent on the development of dryland
agriculture for which dry farming technology holds the key.
Technology development for coarse cerealﬁ must be multi-—~
dimensicnal. For example, seed (crop) centered and resource
centered (soil and moisture conservation measuras) technologies
have been identified as the most appropriate dry farming
technologies. Besides, technologies based on management practices
hold promise for the development of drytand areas. Although there
are HYVs for coarse cereals, as discussed sarlier, their adoption
is constrained to some extent by limited resource of the farmers
and the risk of loss under uncertain availability of moisture.
Howevetr, one need not be pessimistic about the non—-adoption of
seed tentered technolagies. There are ampirical evidences to shaw
higher rates of adoption by the farmera. In Haryana and Tamil
Nadu, the farmers, after having been convinced of the

-

profitability and relatively less risky nature af input use under

dry farming technology, were found to have adopted the technology
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package in full [Fangaswamy(l?BZi}. Further, the wrong belief
that coarse cafeals da not respond to modern inputs was helied by
Jha and Sarin (1981). Rangaswamy {(1982) also cbserved a
favourable yield response by jowar (K.Tall variety) and bajra
(BJ 1@4) to improved cultivation practices. Efforts should be
made to convince the farmers of the profitability of HYV and seed
and fertiliser technalogy.

A8 there exists little scope for expanaion of irrigation
facilities in the coarse cereal dominant dry areas, rain water
managaemennt and soil conservation assume crucial significance.
Generation, verification and transfer af resource centered
technologies are more costly and difficult. Adoption of these
technologies 1nvm£ving soil  and water chnservation MEASU 26
(contour and graded bunds, brpoad based furrows (BEF) system and
having farm ‘ponds on the farms) is constrained by the rescurce
limitation particularly the size of holding. Results from on
station experiments as well as verif{satimn triale on farmers’
fields bhave shown substantially high rates of returns from
adoption of resource centered techneologies particularly in
cambination with other recommended inputs  and management
practices. Some of these measures have already baeen adopted in
several districts of karnataka, Maharashtra, A.F. and M.F. These
measures form  an integral part of watershed based development
programmes  which are crucial for effective transfer of dry
farmigg technologies [ﬁadha(l?ajﬂ - Availability of madern inputs

with easy access to adequate credit coupled with a strong
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extension network may ensure the willing participation of the
farmers in watershed development programmes and adoption of
technologies which would ensure a breakthrough 1n coarse cereal
praduction. Emerging biotechnolagies may be wused in evolving
pest, disease and drought resicstant varieties of coarse ceraals.
Thus, with simultaneous attack on demand and technological
constraintas ane may expect the coarse cereal economy to flowrish
in the years to come thereby bridging the gap between supply and
demand. HBasing on the experience gained from MNational 0ilseeds
Devel opment Frogramme (NODF)Y  and  National Fulse Development
Frogramme (NFDF), a zimilar developmental programme for coarse
cereals may be initiated. A technolagy nission on the lines of
wil seeds would pr?pably lend the most needéd support from the
government. This, we believe, waould enhance the prospects of
coarse cereals and reduce the regional and crop wise inequality

in the agricultural econamy of the country.
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Notes

1.1t was generally obsarved that whenever irrigation potential
was created, area under coarse cereals had disappeared and
superior cereals occupied the area. Cultivation of coarse cereals
with poor resource base has led to their declining productivity
resulting in slow growth or stagnation in their production
nadakarni (19865:}

2. However, this type of comparison may nat be of much use as the
canditions under which these crops are grows are entirely
different. Thus, it is difficult to isolate the risk associated
with the crops fram the risk inherent in the situations under
which they are grown. Further, whenever a farmer i3 faced with a
choice between coarse and superior cereals, he would prefer the
former under adverse situations where they are relatively less
risky and the latter under favourable conditions when risk is
minimised to some extent [éee, Nadakarni , op.cii].

3. Gajanana and Sharma (1789 observed that wminor millets like
navane (foxtail millet) and haraka (kodo wmillet) have been
cultivated even on marginal lands by small and marginal farmers
in order to meet their subsistence food reguirements.

4. Jadha and Singh (1982) observed that in Sholapur and
Mahabubnagar, the _ratio of per hectare Treturns from jowar
relative to wheat was .54 and to paddy it was 9.30. In case of
cereal based intercrops, the ratio stood at .43 and 0.16

respectivael y.

5. HNadakarni1988) is of the view that coarse cereals lagged
behind mostly because af the very low lavel of absolute returns
rather than the returns over total cost. For example, while the
total rate of returns over total cost were 12 per cent from wheat
in punjab and ZB per cent from jowar inSMaharashtra, the absoclute
returns per hectare from wheat were 73 per cent higher than that
from jowar while the farm level price 0f wheat was higher by 13
per cent, its yvield was higher by 287 per cant.

&. Far instance, Shetty (1987) observed negative response to

price by Jjowar farmers in karrnataka and Bapnra and Rao (1987
noticed inelastic responsivenass for bajra in Gujarat.
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1 : Coarse Cereals as & Proportion of Total Careals and

Appendix
Total Foodgrains (1983-84 to 198586 average)
Crops Cereals Foadgrains
Area Production Area Production
Coarsae cereals 38.17 22.25 31.23 23.36
Rice 39.18 44.44 32.21 4@, 65
Wheat 22,64 33.33 18.4&7 Z@A. 47

_.....__.........___...._..__.._.‘_,_._........._............,_..._....,...._.._._,_....__.._.__..._..__._......._.....-_-_..__.,_._____.._..._......_._......._.._.._..._,,__.,,.._.._

Soureg - Compiled from data in Econamic Survey, 198788

Appendix Il = Contribution of Different states in the Production
of Cosrse ceraeals (1983-84 to 198586 average)

._._.._..._..,...___......_......_.._._.....__............_......._._-_._.._._....,_....,_......,....._...._....._..__._.._.._..—....._.._....____.....‘....,...._....._._.._...,__._.

States Contribution (%) in the production at
Coarse cereals Jowar Bajra Ragh
Maharashtra . 18.751 ap.@d6 - 10.71 .17
u.F. 13.904 4.68 14.06 &£.78
poarnataka 12,36 13.98 3.87 41.48
Ra jasthan 1@.37 4,13 33.34 -
A.F. 7.48 1a.21 4,46 8.48
Gujarat 7.1@ 3.94 21.77 1.58
Tamil Nadu 4.468 5.37 16.25 18.74
M.P. 4.12 15.33 1.96 2.2a

._..-....-_-._..-._—-..-....._—_-_._.....--_._.-.-.—.-.-..-—..-._..—.-—.—-—-—.-—-..--..—-_.._.---...-----.—_.-...‘._....._.-——-.-..-.—.__

{. Economic Survey, 198788
2. Fertiliser Statistics,1985—87
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