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Punstes arc grown all over the world and account
for almost 65 million hectares in area and 40 million
tonnes of production. Amongst different pulses
producing countries India ranks sccond ‘and con-
tributes about 27 per cent to the global pulses produc-
tion. But average productivity of pulses in India
is one of the lowest in the world with 437 kg jha.
As a result. under the impact of ever increasing
population and almost stagnant pulses production,
per day per capita availability of pulses has declined
from 51 _ gms. to 40 gms. ag:\inét a4 minimum
recommended requirement of 70 gms. per
per day. The impact of Green Revolution has becn
more pronounced on the cercal crops, whose arua,
production and productivity increascd substantially,
whereas pulses seem to have been left behind in the
race.

Biltar, one of the important pulses  growing
States in Indha, contributes about 4.75 per cent only
towards the national pulses production.
majority of pulses are sown as ‘paira’ crop in Bihar
and its acreage and producfion has tended to stick

capita -

A yast,

to a certain level. It was, therefore, thought desir-
able to empirically measure the growth trends of
area, production and productivity of important
pulse crops in Bihar and the factors affecting them.
More specifically the ohiectives of the present study
are. ¢

1. To examine the growth rates of area, pro-
- duction and productivity of important pulse
crops in Bihar for different pvlses zones.
2. To estimate the factors "affecting thc arca,
production and productivity of important
_pulse crops in Bihar. :
-“Methodology
The present study has been designed to examine
_the trend in area, production 'and productivity of
major pulse crops in Bihar, namely, Arbar, gram
and Masoor zone-wise and also its determinants.
The State of Bihar is divided into six pulse zones
based orf different topographical and agro-climatic
situation of the State. The various districts falling
under different zones have = been presented in
" Table 1. T

TABLE |-—DIFFERENT PULSE ZONES AND DISTRICTS OF BIHAR STATE

Zone

District

Zone |
(North-West l”U\ldl plmm)
il

Zone 11 4
(Norh-kast allu\u’l plaxm)

Zone 11 E i
(Soath-Rikar plnn\) 4 ‘

Znne w 3
(Central and North- l;\stem pi.\xuu)

Zone ¥V
(Westerp pi m..\u)

Zone V1 :
(South-Lastern

platcay)

Saran, Siwan, Gopalganj, East Champaran, West Champaran,
Muzaffarpur, Vaishali, ‘Sitamarhi, »Darbhaﬂga,' Madhubani
and Samastipar. )

Sahatsa, Katihar, Purnea and. Madhepura,

Patna, Gaya, Nala.hda, Aurangabad, Nawadah, Bhojpur, Rohtas,
Bhagalpar, . Munger, Khagaria Begusarai and  Jahanabad,

Hzaribagh; Giridih, Santhal-Pargana, Godda, Deoghar,

Sahibganj, Dhanbad.

Ranchi, Lohardaga, Gumla and Palamau,
. B -

Singhbhum.

The study is- based on sccondary time-series
data on arca, production, productivity, prices, irriga-
ted area and annual rainfall (from 1960-61 to 1986-87

confined to year 1970-71 to 1986-87). After having
collected district-wise rclevant data from various
published sources, they were a}'mngcd into different

in case of Arhar and gram. Since data of Masoor zones and subjected to - different analytical
was not available for entire period, its study was procedures. ‘ !
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EsTiMATION OF GROWTH RATE To study the fagtors aﬂ'ectirl\g al_rea atcx:d :;-ogucti;m ‘; |
For calculating compound growth rates. of area, -of the three -pulse c:ropfi .fo lowing Co ouglas 1
production and productivity of Arhar, gram and form of equation was used : ;
Masoor the following exponential functions were ‘ by b, b, b, :
fitted : : Y=AX, . X, . X3 . X, . ¢
Y,=A Bt & where: ‘
: Y = Area/production of gram, Arhar . and
where; Masoor (1000 ha. and '000 tonnes, rcy-
! i ivi concerned pectively). : :
cro: i: "f;eizs::’iu;gvg/gigductwny of X, = Annual rainful} .recqrdcd _(m.m.).
} X, = Area under irrigation (000 ha.).
(t = ‘, 5, SR SR S 25) in case Or X3 = Current year pl'iCCS (Rsvl/q(].). 2 3
Arhar and gram, ' X, = One year lagged prices (Rs./qtl).
(E=1, 2.0 T vee...15) in case of A = Constant.
masoor. % ’ u = Disturbance/grror terri. i
A == Some scalar quantity. by, b,, by and b, are the cocflicients of clasticitics ;
t = Time period (ycars). of respective factors undertaken, ‘ ¢
B=1 .+ g/100. ] Results and Discussions * . zf
u = Disturbance/error term.. i
. CoMpPOUND GROWTH RATES OF AREA, PRODUCTION
g = Annual compound growth rate din area/- - et OF T Prese  Csoprs UNDER |
production/productivity. B AITJD PRODUCTIVITY OF T PULSE 5 Unni. 3
STUDY : i
'
ESTIMATION OF DETERMINANTS " Gram—1t may be observed from Table 2, that the §
In order to study the determinants of change compound growth rates of arca and production has :
in arca and production of all the three pulsé crops, declined over the period of study. except in case of
functional relationship technically depicting the production in zone V1 where it has shown a margmal
relationship between area, production and various increase of 0.11 per cent. As regards decline |
factors affecting arca and production were worked- . in the area, it was comparatively higher in sone |
out. The log-lincar form of the factor demand % (—6.05 per cent) and lowest in zone 1V (—2.10
functions were used in time-serics data from 1960-61 per cent). Similar trend was observed in case of
to 1986-87 in case of Arhar and gram and from production  also, i.e., maximum decline being in ]
1970-71 to 1986-87 in case of Masoor for the present zone 1 (—3.84 per cent) and minimum in zone 1V
study. (—0.11 per cent). g }
: 4
TABLE 2 —ZoNe-wist COMPOUND GROWTH RATES OF AREA, PRODUCTION AND’PRODUCTIVITY OF GRAM IN BiHAR
4
. . > Compound growtl rate (Per cent) ' ’
Zone y - A e
Arca Production Productivity
I .. ; : v - —605 —3.84 L 2.0
e ) : . - e =397 —3.22 042 !
1 ol . E . - - —4.78 ~3.51 1.28¢*
v. - i : @ —2.10 —0.11 2,27
v . . o o -323 ~3.30 - 126
bk —3.70 "o 2710
— 1
Bihar —4.62 T LeTeee |

***—Significant at 1 per cent level of significance.
**_Siwnificant at 5 per cent level of significance.
“~-Significant at 10 per cent level of significance.
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As regards prodhcli‘vity, it was observed that it
has maintained a positive growth rate in all the

yones —— maximum being  in

case of zone VI

(271 per cent) and minimum being in zone 1l

(0.42 per cent).

Bihar, as a whole, indicated that the compound
growth rate of gram showed negative gtowth in

case of arca and production, whereas, in case of

productivity. it was significantly "positive (at 1 per

cent level).

Arhar—An examination of Table 3 revealed that
conipound growth rates of arca and production of
Arhar were negative and that of productivity was

positive.

The zone-wise compound growth

rate

of area as well as production has declined over the
period of study, except in case of production in zone

V, where

0.37 per cent.

it has

shown a positive increase of
As regards decline in the area, it has

maximum in zone 11 (—5.29 per cent) and minimum

in zone VI (—2.15 per cent).

Similar trend was

observed in case of production as well, i.e. maximum

TABLE 3--Zone-wise COMPOUND (GROWTH RATES OF AREA, PRODUCTION AND PRODUCTIVITY OF ARHAR IN BIHAR

.

Compound growth rate {Per cent)

Zone s — A e
Area Production Productivity
1" s LA s I i) T8 2.100%%
nm.. ; . - —5.29 —3.91 [.34*
.. i N v o - —4.32 —2.65 2.01%*
V.. . —3.19 '—2.41 1.21%*
Vo —2.25 0.37 2734
% (P 22,15 -0.03 1.83
Bhar i N o N 3.6 ias oo

s Siapificant at | per cent fevel of significance.

*e SipunBcant at 5 per cent level of signiticance. %

¢ _Significant at 10 per cent lev;cl of significance.

decline in zone 1 (—3.91 per cent) and minimum A

in zone VI (—0.03 per cent).

As regards productivity, it was observed that it

i

zone IV (L.21 per -cent). It was interesting to note
that maximum growth rate in productivily in zone v
favourably tallied with the positive growth rate of
production in the same zone.

rates

Masoor—The zone-wise compound growth
of area production and productivity of Masoor have
been presented in Table 4.

has maintained a positive’ growth rate in all the
pulse zones in Bihar, maximum being in case of
zone V (2.73 per cent) and minimum- in case of

s

TAKLE 4 —2Zoxg-wise CoMPounD GROWTH RA7LS O0F AREA PRODUCTION AND PRODUCTIVITY OF MASOOR IN BiHAR

Compound growth rate (Per ceat)

Zone i . e e i e Sy
Area Production - Productivity

I A o s —1.76 1.23 3,634
m.. ot e - 3.34%*x 4.30* 1.70
.. & > —2.18 —1.20 0.95

v .. 6.25 6.49 2.21
vo.. - —4.81 —0.83 243
Vi.. . i —5.93 —2.09 3.85
Bihar .. —1.63 0.32 2,442

#se__Sionificant at 1 per cent level of significance.
© #e_Sionificant at 5 per cent level of significance.
*__Significant at 10 per cent level- of significance.

It may be observed that the growth rate of arca
_has shown a declining trend in all the zones, except
in zone 11 and Zone 1V, where it has shown a positive

As regards decline in the area, it was maximum -

in zone VI (—5.93 per cent)

and migimum in

zone 1 (—1.76 per cent). Compound growth rate

increase of 3.34 per cent and 6.25 per cent, res- of production was observed to have maintained
pectively. ‘both positive as well as negative trend. Zones I,
May, 1990 1158





	[image: image4.jpg]11 and TV have shown a positive, trend by [.25,
4.30 and 6.49 per cent, respectively.  On the other
hand 7zoncs 11, V and VI have shown a  negative
trend during the period of study. So far as the
productivity is concerned, it has maintained a positive
growth rate in all the pulse zones maximum being
in zone VI (3.85 per cent and minimum in case of
zone TII (0.95 per cent).

Bihar, as a whole, indicated a negative growth
in case of aren and production.  Whereas, in case
of productivity, its growth ratc was observed to be
significantly positive.

FACTORS AFFECTING THE AREA AND PRODUCTION

Arca and production of pulse crops is a {unction
of various fuctors such as annual rainfall, arca vnder
irngation, current and lagged vear prices of
crop and its various substitutds, consumption of
fertiliser, etc. In the absence of the data regarding
quantity of fertiliser used for pulse crops only,

the

r . i
and the precise acreage of different substitute crof
a Cobb-Douglas production function using area a
dependent variable and  rainfad =

as 4
va ¥

production

irrigated area, current year price, and one
lagged price as independent variable was

The nature of relationship of the dependent V';lri.lhi{s

with ecach of the independent variables included
the analysis has been presented in this section
gram, Arhar and Masoor crops. Zonc-wise cﬂﬁma‘m
ted regression co-cfficients. their S.E. -t-values Ag
R2 vilues have also been presented,
coeflicients revcat the clasticities while R* valuc;nr
show the reliability of regression equation. 1

i 3il

Gram—It may be observed from Table 5 that ”“L
co-cfficient of determination (R?) values are
high and statistically significant (at | per cent

significance) in almost 21 the cases, except thit of

of

production in zone [V and both aren andd )
in zone VI, implying thoreby that the  depepdent
- R

bA SATNE ARSI RS

variables are mostly explained by the set of indepen-
dent variables included in the production function.

TABLE 5—ZoNE-WISE RrSpONSE FUNCTION OF AREA AND PRODUCTION OF GRAN 1~ [31TAR

Zone Sample fatercent Ary Irri O : o . ‘ R ) R; R k
size rainfull area cooff.  voardy
co-efl. of of M) =hy  coeil,
(Mo (X)=10,
17 A 74 1314 —0.648 _0.302 0017 0077 0w Owaorer 7wy
(0.091) (D.104) (0. 100)
Y 24 1.950 -=0.236 —0.019 DA% 0,804 O frhe,eam &.OR0)
(0.182) (0.2(9) (0.201)
11 A 24 3.674 g == A58 =0 52 AR 0.862 0.744°0 ¢ 13770
(0.0627 (0.080) (0.154) (0.180) ‘
Y 24 3.023 ) 0.016 —0.197 . —0.209 0.121 0.717 0.514¢»¢ 5.028
0.872) (0.115) (©0.213) (0.238)
nr A 24 8.260 —0,112 —0.080 0.031 0.392 ‘ 0.946 (3.82)7es 40,131
©.151 (0.246) (0,199 (0.096)
Y 24 5.758 0.408% —0.460 0.130 —(.300 0.847 Q.TiReee 12076
0.236) (0.379) ©.161) (0.148)
IV A 24 0.561 0.178 0.337* 0.096 0,282 0.703 0.495wrs 4,633
0.311) 0.193) (0.196) (0.159)
¥ 24 —3.972 0.681 0.307 0.152 —0.248 0.427 0.183 1.062
(0.529) {0.328) (0.333) (0-322)
vV A 24 —1.951 0.328 ©1.003 ©0.213 --0.599 0.734 0.538 #ve 5.535
¥ (0.361) (0.593) 0.277) 0.273)
24 —6.608 1.527*¥%  __0.056 0.230 —0.639 0.731 0. 515%%¢ 5.439
T a4 5 (0.520) | (0.853) €0.398) (0.393)
= 0.18? 0,288 - —0.202 0.037 0.519 0.270 1.752
2 (0.603) (0.188) (0.283) (0.266)

24 —6.712 0.880 —0.406 —0.450 0.372 0.525 0.276 1.807
~ ©786) (0245  (0366)  (0.346) '
Bihar A o 1.561 4.093 0.749 *** 0036 —0.505  0.867  0750%s 1oeses

2 (0.176) 0.039) . (0.210) (0.199) '
24 -—‘0‘7(“8 0.134 0.855%+ =0.090 ~0.414 0.888 0.789*** 129761
— _ (0.176) (0.039) 0.209) (0.199) = o
:\1(:15;— Figures in the parentheses indicate sta;ldard'error. T
=1 per cent level of significance.
\\.

**—5 per cent level of significance.
*—10 per cent level of significance,
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	[image: image5.jpg]The ‘b values of annual rainfall (X*) has not played
any significant role in case of area and production
of gram in any of the zone except in zone IV and
zone V where it was observed that the annual rainfall
has contributed sig(]iﬁCgllﬂ)’ towards the production
of gram.

The arca under irrigation also did not signifi-
cantly contribute towards cither area or production
of m-}nn in any of the zones except in zone IV where
thg area under gram was significantly influenced by
the avea under irrigation. This could possibly
be due to the fact that most of the pulse crops in
Bihar are grown under rainfed conditions. It .was
also noticed that as the area under irrigation increases,
the pulse crops generally are pushed to more and
more marginal lands and are substituted by cereal
crops and hence many of the co-cfficient values

None of the co-efficient values of eithet the current
year price or lagged price have shown any significant
contribution towards either the area or production
of gram in any of the zones. This was probably
due to the fact that the pulses are mostly grown by
only medium and large farmers and whose arca are
by and large price inelastic.

Bihar, as a whole, indicated that except for the
area under irrigation, none of ~the independent
variables had - significant values of regression co-
eflicients.

Arhar—An  examination of Table 6 revealed
that almost -all the co-cfficients of determination
(R?) values were significant cither at 1 per cent or
5 per cent probabilities in all the zones except in
zone V and zone VI. Only few of the independent
variables and that too in only few of the zones had

have appearcd in the analysis with a negative significant positive contribution on cither arca or
sign, production of Arhar.
TABLE 6.—ZONE-WISE RESPONST FUNCTION OF AﬁEA AND PRODUCTION FOR ARHAR IN BIHAR
*Z’;n'c—m "m_—“Sn»mr:l: l;;(_cr:q\l‘“(lo-c‘.—h;l;m Co-efficient * Co-efficien-  Co-cflicient R ) R2 F o
size (a) of of © of ‘ of |
Xu) (b)) - (Xo) (b2) (Xa) (b3) (X1) (b))
7; A 24 10.132 —0.487 —0.461 0.048 - 0.031 0.931 0.8674%¢ 30.847
. 0.270 (0.113) (0.129) (0,120) '
Y 24 3.795 0.366 —0.592 0.266 0.033 0.692 0.479*** 4.367
(0.461) (0.193) (0.220) (206)
I A 24 2.508 0.098¢ - —0,247 —0.057 ,—0.097 0.942 0.839%+» 38.05
(0.053) (0.083) (0.120) (0.140) :
b 24 2.829 —0.022 —0.382 0.212 —0.149 0.784 0.615%%% 7.586
0.103) {0.163) (0.234) 0.274)
oA 24 14.070 —-0.364 —0.961 0.291 —0.494 0.863 0.745*** 13.906
ag 0.239) (0.395) (0.197) (0.186) i ]
Y 24 18.159 ' —0.248 —1.739 0.570* —0.598 0.716 “0,5128%8 4.990
(0.394) (0.651) (0.325) (0.306)
v A 24 3.179 —0.036 0.049 —0.101 —0.134 0.816 0.666*** 9.464
) (0.229) (0.133) ‘ 0.137) 0.134) )
b 4 24 3.298 —0.393 0.374* 0.052 —0.1%7 0.658 0.432%* 3.618
(0.370) (0.215) 0.222) 0.217)
Y A 24 4.391 ——0.044~ —8.835 —0.259 0.093 0.664 0.441s8* 3.754
(0.198) (0.329) * (0.156) (0.015) ;
Y 24 —4.274 1.287** —0.562 0.248 —0.257 0.535 0.286 1.902
(0.482) (0.799) (0.379) 0.377) }
VI A 24 —-2.884 0.472 0.149 —0.148 -+ —0.040 0.741 0.549*** 59T
(0.309) + (0.098) 0.124) (0.116)
Y- 24 —7.369 0.850 0.329 0.003 —0.117 0.476 0.226 1.388
N (0.701) (0.202) (0.281) (0.263) S
Bihar A 24 -0.973 T 0a3n 0.688%*%  —0.114 —0.415 . 0.756 0.572¢%% . 46.493
(0.248) (0.054) (0.293) (0.278)
Y 24 —2.351 0.279 0.8644%¢ 0120 —0.551 0.808 0.652%%%  65.139
: (0.254) (0.056) (0.300) (0.284)

Note.— Figures in the parentheses indicate standard error.
***__1 percent level of significance.

**_5 per cent level of significance.

*—10 per cent level of significance.
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	[image: image6.jpg]The annual rainfall (X,) has made significantly
positive contribution only on area in zone Il and
on production in zone V, where its ‘b’ valucs are
significant at 10, per cent and. 5 per cent level of
significance, tespectively.  Similarly, the arca
under irrigation has exerted significantly positive
contribution on production only in zone V.

Prices, either current or one ycar lagged have
not been able to influence cither the arca or the
production significantly in any of the zones except
in zone 11T where the current year price has a positive
and signficant ‘b’ value of current vear price on

TABLE 7—ZoNE-WISE RESPONSE FUNCTION OF AREA AND PRODUCTION rOR MASCOR IN Biiak

production in zone TH. As in the case  or yry
Arhar toof is mostly grown on marpmal lands \.é

where, no othier crop van be profitably. grown. i

a whole, however. indicate that
irrigation has significantly and pesitively influeng.
both the arca and production of Arhar,

3
The different cocficients values for Bihar,
the area  ung

g

Masoor—1t may be observed from Table 7 thé-
the cocflicients of determinition (R4 values in L&i
of Masoor arc not significant in anv. zones eitly
for arca or for prodiuction, though the same variibg

Zone Sample Intercept Co-cflicient
size of
I A 14 14.910 —-1.804 0.399
. (1.173) +  (0.806)
Y 14 9.312 S 312 0.197
: (1.363) 0.037)
nm A 14 0.709 —0.018 —0.138
, 0.164) (0.699)
Y 14 —2.552 ~0.063 0.392
(0.174) (0.742)
m A 14 —7.896 --0.889 2,75
(0.694) (+.170)
Y 14 —14.430  —0.117 T o282
% (0.928) (1.565)
Iv A 14 —4.790 —0.067 0.842
(1.185) (0.948)
Y 14 —8.053 0.216 0,953
(1.174) (0.940)
vV A 14 6.852 —0.791 0.263
0.325) (0.429)
Y 14 ~6.163 0.047 L0
©0.621) (0.879)
Vi A 14 2,373 0.548 —0.223
0.916) (0.247)
Y 14 —4.796 0.212 —0.034
: (1.050) (0.283)
Bihar A - 14 —2.029 —0.157 1.305%*#
g (0.184) 0.047)
Y. 14 —4.680  _0.137 1.433%%s
0.187) (0.048)

Norte.— Figures in the parentheses indicate st

e = =
Co-eflicient  Co-efficient R RE L
of of g
() (by)  (Xo) (by) 2
, 1
—0.334 0.076 0.493 0,243 0722 !
(1.033) (0.874) %
0,049 n.234 0.392 0,153 0.407
(1.200) (0.016) i
¥
0499 _p.020 0.346 0.120 0.306 |
(0.593) (0.663y
0.761 —0.280 0.573 0.328 Lo
0.630) (©.704) : !
0164 0619 0.650 0.423 1643
(ORI (0.693) ;
0.310 - 0.709 0,538 S 0.2%9 WCTT |
(0.923) (0.929)
0.154 0.309 0.500 0.256 0773}
(1.0356) (0.851) ;
0.954 —.0.324 0,64, 0.41% IT
(t.047) (0.844) %
¢
~0.344 0,075 0.717 0.514 2377 4
(0.322) (0.343) ki
0119 _0.014 0.425 0.180 0495
(0.614) (0.655) !
0,137 ~0.315 0.468 0.219 0.629
(0.751) (0:818)
0.363 —0.179 0.204 0.042 008
(0.861) (0.937)
~0.141 20.270 0.953 0.908*** 195033
(0.360) (0.368) ‘ '
0.283 —0.497 0.959 0.920%*¢ 233 14
(0.365) (0.373)

andard crror.

**¢__1 per cent level of significance.
**—5 per cent level of significance,
*-10 per cent level of significance.

have explained most of the variation in area and
production of gram and Arhar, In case of Masoor,
annbal rainfall (X,), current year prices (X,) and
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one year lagged prices
significant role either on
any of the pulse zones,

(X)) have not played any
area or on production iy
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	[image: image7.jpg]The arca under irrigation too did not contribute It can thus be concluded that among the com-

significantly cither on arca or on production of pound growth rates of area. production and producti-
Masoor. exeept in case of area in zone 1H  where vity of all the three pulse crops. Masoor has. by and
‘b value of area under irrigation was statistically large, performed better than the other two pulse crops
significant at 5 per cent level of significance. in Bihar. - This may be due to its better inherent

adaptability in different types of soils and also as it
fits suitably in paddy based cropping pattern in
Bihar., i

A look at R2 value (or Bihar, as a whole, indicated
that 1t was highly significant at 1 per cent level of
significance. It further reveals that b’ “values of
none of the independent variables has any significant
influence on arca and production of Masoor except
the area under irrigation (X,) which had a positive
significance on area as well ag production,

Tt seems that the various variables included in the
regression analysis have only sporadically exerted a
positive influence in only sonic zones on either ared
or production of pulse crops  under study.  This
CONCLUSIONS = may be due to the fact that pulses are mostly grown
under -rainfed and paira conditions and also where

»
The compound growth rate of area as well as no other crop could be profitably grown. The area

production in case of gram, Arhar and Masoor under pulses are mostly predetermined, and as the
déclined over the period of study.  Whereas in €ase . area under irrigation increases the pulse crops are
of productivity, these crops showed an increasing gradually substituted by other food or cash crops.
trend, - Howewer, gromill fite of ‘wrow and nro- Production of pulse crops could be increased in
duction shoved increasine trend in case of Masoorin Bihar, either by motivating ‘encouraging farmers of
zones I und 1V, since farmers of these zones started non-traditional pulses growing areas or by introducing
pulses cultivation in g big wiy in this dccu(fc'oniy. puise  crops in non-traditional Crops season.

.
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