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PULSE crops are dae of the most important group
of crops in our country, as they are the main source
of protein for its predominantly vegetarian popu-
lation. They are also used as fodder and concen-
trate for the cattle and play a vital role in nitro-
gen fixation. A large number of pulses are grown
in India since time immemorial due to their many
advantages, viz, they fit suitably in crop rotation,

The average productivity of pulses in India is
543 kg/ha, which is amongst the lowest in the world,
compared to the world average of 797 kg/ha. The
Indian contribution is 23 per cent towards the glo-
bal pulses production of 56 million tonnes. As
a result of low level of pulses production, the per
capita availability has declined from 71 gm/capita/
day during 1955-56 to a mere 32 gm/capita/day

restore soil fertility, check soil erosion and provide during 1990-91 against a minimum requirement
edible see dsas ‘dal’ and also oil for human of 85 gm/capita/day.
consumption.
TABLE 1—AREA, PRODUCTION AND PRODUCTIVITY OF LENTIL AND TOTAL PuLSsES IN BIHAR (1990-91)
Area Production Productivity
(’000 ha)  (’000 tonnes) (Kg./ha)
Lentil 187.92 167.72 893
(15.85) (18.24) .
Total Pulses e . 1185.98 919.55 715
(100.00) (100.00)
i

Note.—Figures in the parentheses denote the percentage of total pulses.

Bihar, an important pulses growing State in
India accounts for nearly 5.5 per cent of national
arca and 6.45 per cent of national pulses produc-
tion. Though a vast majority of pulses are sown as
‘paira’ crop in the State, its acreage has in fact re-
duced from 1.56 m. ha, during 1974-75 to 1.18 m.
ha during 1989-90, the average productivity has,
however, increased substantially from 556 kg/ha
during 1974-75 to 775 kg/ha in 1990-91 (Table 1).
Among the pulses grown in this State, Arhar (Red-
gram), Gram. Lentil, Peas, Mungbean, Kulthi
(Horse gram), Khesari and Bakala are some impor-
tant ones. Lentil is one of the most important
pulse crops of the Bihar State with an area of 187.92
thousand ha. and a production of 167.72 thousand
tonnes (average productivity 893 kg/ha) which is
15.85 per cent and 18.24 per cent of the total pulses
area and production, respectively. It was, there-
fore, thought desirable to empirically measure the
growth rates of area, production and productivity
of lentil in different agroclimatic zones as well as
different districts of Bihar and the factors influencing

them. More specifically the objectives of the study
are—

(i) To examine the growth rates of area, pro-
duction and productivity of lentil in different
agro-climatic zones and djstricts of Bihar.

(ii) To estimate the factors affecting the area,
production and productivity of lentil in
different agro-climatic zones and districts of
Bihar.

Methedology

The present study has been designed to examine
the district-wise compound growth rates of area,
production and productivity of lentil in Bihar and
also its determinants. Bihar is divided into six
pulses zones based on different topographical and
agro-climatic situations of the State, viz. North-
West alluvial plains, North-East alluvial plains,
South Bihar plains, Central & North Eastern pla-
teau, Eastern plateau and South-Eastern platcau.
The various districts falling under different zones
have been presented in Table 2.
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	[image: image3.jpg]TABLE 2—DIFFERENT PULSES ZONES AND DISTRICTS OF BIHAR

Zone

District

Zone 1
(North-West alluavial plains)

Zone 11
(North-East alluvial plains)

Zone 111
(South Bihar plains)

Zone 1V
(Central & North Eastern plateau)

Zone V
(Bastern plateau)

Zone VI
(South Eastern plateau)

. Saharsa, Supaul, Katihar, Purnea,

. Patna,

.. Hazaribagh,

. Ranchi,

. Saran, Siwan, Gopalganj, East Champaran, West Champaran,

Muzaffarpur, Vaishali, Madhubani, Samastipur, Sitamarhi and
Darbhanga.

Araria, Kishanganj and
Madhepura.

Gaya, Nalanda, Aurangabad, Nawadah, Bhojpur,
Rohtas, Bhagalpur, Munger, Khagaria, Begusarai and Jahanabad.

Giridih, Santhal Pargana, Godda, Deoghar,

Sahibganj and Dhanbad.

Lohardaga, Gumala and Palamau.

. Singhbhum,

The study is based on secondary time series data
on area, production, productivity, prices, irrigated
area and annual rainfall from 1970-71 to 1990-91.
After having collected district-wise relevant data
from various published sources, they were arrange
and subjected to different analytical procedures.
Though the number of districts in Bihar has increa-
sed to 52, the study takes into account the 17 old
districts, data for which were available through
published sources.

Estimation of Growth Rate

For calculating compound growth rates of area,
production and productivity of lentil the following
exponential functions were fitted :

t u
Yt=A.B e

where, Y=Area/production/productivity of gram
in ‘t> years.

t=
A=Some scalar quantity (Intercept)
A=Time period (Years)

B=1=g/100 (where ‘g’ is the annual com-
pound growth rate in area/production/
productivity)

u=Disturbance/error term,
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‘Estimation of Determinants

In order to study the determinants of change
in area and production of leatil, functional rela-
tionship technically depicting the relaticnship
between area, production and various factors affec-
ting area and production were worked out. The
log-linear form of the factor demand functions
were used in time-series data from 1970-71 to
1990-91, for the present study.

To study the factors aﬁécting area and produc-
tion of lentil following Cobb-Douglas form of equa-
tion was used

b

b, b, b, —of
Y=AX, ’ !

X, X, X,

Where, Y—Area/production of lentil (000 ha and
’000 tonnes, respectively).

X,=Annual rainfall (m.m.)
Xy=Area under irrigation ('000 ha)
X;=Current year prices (Rs./qtl.)
X,=One year lagged prices (Rs/qtl.)
A=Constant.

u=Disturbance/error term.

by, b, by and b, are the coefficients or elasticities
of respective factors undertaken.
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	[image: image4.jpg]Pulses are an important component of the agri-
cultural crop complex in Bihar and as suchits growth
rates in terms of area, production and productivity
need to be thoroughly examined with the help of
econometric model so as to correctly estimate its
magnitude. With this end in view, the compound
growth rate of one of the most important pulses
crop of Bihar namely lentil has been presented
below. The compound growth rate has been esti-
mated zone-wise as well as district-wise.

Results and Discussion

CoMPOUND GROWTH RATES OF AREA, PRODUCTION
AND PRODUCTIVITY OF LENTIL

Study of growth rates of different crops is an
important issue in the overall development pro-
grammes of the State’s agricultural economy.
Lentil is an important component of the agricultural
crop complex in Bihar and as such its growth rates
in terms of area, production and productivity needs
to be thoroughly examined so as to correctly mea-
sure its magnitude.

The zone as well as district-wise compound
growth rates of area, production and productivity
of lentil has been presented in Tables 3 and 4. It
may be observed from Table 3 that the growth rate
of area has shown a declining trend in all the zones,
except in zone II and zone IV, where it has shown
a positive increase of 3.34 and 6.25 per cent, res-
pectively. Asregardsdecline in area, it is maximum
in zone VI (—5.93%) and minimum in zone I

(—1.76%). CGR of production was observed
to have maintained both positive as well as negative
trend. Zones I, II and IV have shown a positive
trend in CGR of production by 1.23, 4.30 and 6.49
per cent, respectively while zones III, V and VI
have shown a negative trend during the period of
study.

So far as productivity of lentil was concerned,
it was observed that it maintained a positive growth
rate in all the agroclimatic zones of Bihar—maxi-
mum being in case of zone VI (3.85%) and minimum
in case of zome III (0.95%).

CGR figures of lentil for Bihar State showed a
negative growth in case of area and production
(—1.637; and —0.32%) whereas in case of pro-
ductivity it was positive (2.44%) and significant.

A perusal of Table 4 where district-wise CGR
of area, production and productivity are presented
indicates that the trend in CGR of area and pro-
duction was positive in the districts of Sahabad
(6.137; and 1.99 %), Darbhanga (0.32 % and 4.99%),
Hazaribagh (1.609; and 5.43%), Saran (2.48% and
5.83%), Saharsa (10.67% and 10.86%), Santhal
Pargana (7.229; and 6.44%;) and Dhanbad (8.61%
and 0.74 %), whereasin the rest of the districts it ap-
peared with negative sign indicating thereby a dec-
rease in the growth rates. CGR of productivity was,
however, positive in all the districts excepting Patna
(—0.859%)) and Bhagalpur (—0.67%). Maximum
CGR of productivity was observed in Darbhanga
(5.647;) and minimum in Patna (—0.85%).

TABLE 3—ZoNge-wise CoMPOUND GROWTH RATES (CGR) OF AREA, PRODUCTION AND PRODUCIMT!{ QF LENTIL IN BIHAR

SL. Zone Compound growth rate (Per cent)
No. A o
Area Production  Productivity
1 1 —1.76 1.23 3,63%%¢
2 1I % 3,34*%+ 4.30* 1.70
3. uts Ve - o - o e —2.18 —1.20 0.95
4, v 6625 6.49 2.21.:
s. . A% —4.81° —0.83 2.43
6. VI . —593 —2.09 3.85
7. Bihar —1.63 —0.32 2.44%%¢
***at 1 per cent level of significance.
*at 10 per cent of level significance.
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Compound growth rate (Per cent)

Sl District — hs D
No. Area Production  Productivity

1. Saran . . e 2.48 5.83%% 3.47%%%

2.  Champaran —4.62 —1.75 3.20%

3. Muzaffarpur .. —1.33 1.35 2.84**

4. Darbhanga 0.32 4.99 5.64%**

5. Saharsa 10.67%%%* 10.86%** 1.24

6. Purnea i —1.27 0.76 2.19

7. Patna - o v oF —4.95 —8.86 —0.85

8. Gaya 3 - i =g —1.17 0.50 1.67

9. Sahabad . . A oo 6.13 1.99 2.50
10. Bhagalpur —4.57 —0.75 —0.67
11. Munger —2.23 3.57 2.32
12. Hazaribagh . 8.60 5.43%* 3.48*
13.  Santhal Pargana 7.22 6.44 0.53
14. Dhanbad . 8.61 0.74 0.54
15. Ranchi —1.45 1.45 2.75
16. Palmau —4.96 2.76 2.08
17. Singhbhum —5.76 —2.98

3.85

l""k""at 1 per cent level of significance.

Statistical analysis of CGR’s revealed that CGR
of area was positive and significant in Saharsa only,
whereas, CGR of production was significant and
positive in Saran, Saharsa and Hazaribagh districts.
CGR of productivity was positive and significant
in Saran, Champaran, Muzaffarpur, Darbhanga

(all from Zone I), Hazaribagh at different levels of
significance.

It would thus appear from the discussion on
CGR of area, production and productivity of lentil
that it has performed better in almost all the dis-
tricts of Bihar, which is mainly due to its inherent
better adaptability in different soil types and isfitting
more suitably in different crop sequences.

**at 5 per cent level of significance, 7

*at 10 pe;c*erﬁvel (Tsig_nm
FACTORS AFFECTING AREA AND PRODUCTION OF LENTIL
IN BIHAR

It is well known that various functions influence
the area and production of pulse crops, viz. annual
rainfall, area under irrigation, consumption of ferti-
liser etc. As data regarding amount of fertiliser
used for lentil only, and the precise acreage of
various substitute crops, was not available, a Cobb-
Douglas production function was used taking area,
and production as dependent variables and rainfall,
irtigated area, current year price and one year lagged
price as independent variables was fitted. The
nature of relationship of the dependent ariables
(Area/production) with each of the independent

TABLE 5—Z0NE-WISE RESPONSE FUNCTION OF AREA AND PRODUCTION OF LENTIL IN BIHAR

Zone

SL Intereept Coeff. of Coeff. of Coeff. of Coeff. of R R2 F
_ No. (@ X)) =by (X;) =b, (Xsz)=b, Xy)=bs
) &) (€)) “) &) (6) @ @) . ®) (10)
1. Zonel A 14.910 —1.804 0.399 —0.334 0.076 0.493 0.243 0,722
(1.173) (0.806) (1.033) (0.874) e
X 9.312 —1.312 0.197 0.049 0.234 0.392 0.153 0.407
(1.363) (0.037) (1.200) (0.016) .
2¢ Zonell A 0,709 —0.018 —0.138 0.499 0.020 0.346 0.120 0.306
(0.164) (0.699) (0.593) (0.663)
Y —2.552 —0.068 0.392 0.761 —0.280 0.573 0.328 1.099
(0.174) (0.742) (0.630) (0.704)
3 Zonelll A —7.896 — 0.889 2.791** 0.164 —0.649 0.650 0.423 1.648
(0.694) (1.170) (0.694) (0.695)
Y —14.430 —0.117 2.822 0.310 —0.709 0.538 0.289 0.916
(0.928) (1.565) (0.923) (0.929)
4, ZonelV A —4.790 —0.067 0.842 0.154 0.309 0.506 0.256 0.773
(1.185) (0.948) (1.056) (0.851)
o 4 —8.053 0.216 0.953 0.954 —0.524 0.644 0.415 1.594
(1.174) (0.940) (1.047) (0.844)
8., ZoneV A 6.852 —0.791 0.263 —0.3 0.075 0.717 0.514 2.377
(0.325) (0.429) (0.322) (0.343)
Y —6.163 0.047 1.101 0.119 —0.014 0.425 0.180 0.495
(0.621) (0.819) (0.614) (0.655)
6. Zone VI A —2.373 0.548 —0.223 —0.137 —0.315 0.468 0.219 0.629
(0.916 (0.247) (0.751) (0.818)
Y —4.796 0.21 —0.031 0.363 —0.179 0.204 0.042 0.098
(1.050) (0.283) (0.861) (0.937)
Bihar A —2.209 —0.157 1.05%%% 0,141 —0.270 0.953 0.908*** 195,983
(0.184) (0.047) (0.360) (0.368)
Y —4.680 —0.137 1.433%%* 0.283 —0.497 0.959 0.920*** 228,145
(0.187) (0.048 ) (0.365) (0.373)
***at 1 per cent level of significance. **at 5 per cent level of significance.
*at 10 per cent level of significance. Norte.—Figures in the parentheses indicate S.E.
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	[image: image6.jpg]variable for lentil has been presented in Tables 5
and 6 for different agro-climatic zones and districts,
respectively, alongwith estimated regression  co-
efficients, their S.E., ‘F’—values and R2 values.

It may be observed from Table 5 that the co-
efficients of determination (R)) values for lentil are
not significant in any zones either for area or pro-
duction. Here, annual rainfall (X;) current year
price (X;) and one year lagged price (X,) have not
played any significant role in case of either area or
production in any of the zones.

The area under irrigation (X,), too did not
influence significantly either on area or production
of lentil, except in case of area in zone III where ‘b’

value of area under irrigation was statistically signi-
fic ant,

The ﬁ~gures for Bihar indicated that R® values
were highly significant. It further revealed that ‘b’

values of none of the independent variables had
any significant influence on area and production of
lentil in Bihar, except that for area under irrigation
(X,), which was positive and significant on both
area and production. :

The district-wise break-up of the regression co-
efficients have been presented in Table 6. A perusal
of the table revealed that neither annual rainfall
(X,) nor one year lagged price (X,) had a significant
relationship with either area or production of lentil
in any of the districts of Bihar. Area under irriga-
tion (X,) had, however, a positive and significant
effect on area in Sahabad and Saran districts. The
current year price (X;) had a positive and si gnificant
relationship with area and production in Saharsa,
and on production in Bhagalpur district. It was
observed that the variables included in the regres=
sion analysis sporadically influenced either area or
production of lentil in some of the districts of Bihar,

TABLE 6—DISTRICT-WISE REesPONSE FUNCTION OF AREA AND PRODUCTION GF LENTIL IN BIHAR

Sl District Intercept Coeff.of Coeff. of Coeff. of Coeff. of R Rz F
Ne. X)=b;  (Xp=b, (KJ=b, (XJ=b,

@ @ 3) €)) ) (6) (7) (3 ©) (10)
1. Patna A 16.435 —0.685 —1.070 0.284 —0.646 0.367 0134 0.349
{1.477) (1.965) (1.341) (1.375)

Y —14.333 0.155 5.124*** 2,192 —0.427 0.899 0.807*** 9.433

(0.829) (1.103) (0.753) 0.772) ’

2. Sahabad A —3.153 —0.254 0.976** 0.633 —0.358 0.655 0.429 1.691

(0.473) (0.404) (0.642) (0.654) 3

Y —35.700 —0.191 0.919 0.213 0.428 0.439 . 0.193 0.538

(0.806) (0.688) (1.094) (1.114) o

3. Champaran A 14.103 —0.835 —0.623 0.437 —0.878 0.387 0.149 0.395
(1.413) 0.937) (1.096) (1.176)

Y 10.933 —0.674 —0.998 0.430 0.151 0.330 0.109 0.275

(1.597) (1.059) (1.239) (1.329) <

4. Darbhanga A 14.523 —9.962 0.519 0.613 —0.899 0.484 0.234 0.688
(1.395) (0.€80) (1.776) (1.417)

Y 2.152 —0.624 0.406 1.272 —1.061 0.471 0.222 0.642

(1.487) (0.725) (1.892) (1.510) : .

5. Bhapalpur A —9.318 —0922 3.211 0.568 —0.421 0.571 0.326 1.086
(0.586) (1.944) (0.464) (0.755)

Y —20.060 —0.327 4.465*** 1.500**  —1.437 0.784 0.615 3.591
(0.391) (1.299) (0.511) (0.505)

6, Purnea A 2.338 0.072 0.197 —0.033 —0.340 0.200 0.040 0.093
(0.193) (0.963) (0.681) (0.696)

—0.280 0.082 0.704 0.220 —0.717 0.332 0.110 0.279
(0.214) (1.073) (0.775) (0.772)

7. Hazaribagh A —1.568 0.014 0.213 0.170 —0.189 0.393 0.154 0.410
(0.404) (0.299) (0.319) (0.285)

Y —5.927 0.240 1.083***  __0.315 0.113 0.853 0.727%* 0.004
(0.408) (0.302) (0.322) (0.283)
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	[image: image7.jpg]TABLE 6—DISTRICT-WISE RESPONSE FUNCTION OF AREA AND PRODUNCTION oF LENTIL IN BIHAR—Contd.

H (3 “ ) © () (8) ©® (10)
8 Palamau A 4160  —1.558 1.343 0.303 0.128 0.792 0.627**  3.788
(0.413) ©.777) 0.574) 0.557)

Y 809  —1.027 2.147* 1078 0.156 0.695 0.483 2.102
(0.505) ©951)  (0.703) (0.804)

9. Singhbhum A  —2.463 0.509  —0234  —0203  —0.148 0.422 0.178 0.487
(0.996) 0255  (0.678) ©0.727)

Y 6876 0.526  —0.091 0398  —0.214 0.249 0.062 0.148
1.093)  (0.280) ©.748)  (0.798)

10. Gaya A 3801  —0.778 1.482 0071  —1.035 0.382 0.146 0.383
(1.037) (1.310) (1.349) (1.308)

3833 —0.078 0.944 0248  —0.283 0.529 0.280 0.874
(0.656) 0.829)  (0.854) (0.828)

11. Saran A —2611  —008 0964* 0056  —0.143 0.684 0.468 1.982
SREE (0.749) 0.506)  (0.594) 0.497)

—4199  —0235 0.766 0.599 0.227 0.832 0.691** 5043
(0.760) ©0.514) (0.603) (0.504)

12. Muzaffarpur A 14989  —2.023 0.426 0029  —0.210 0.478 0.229 0668
(1.361) ©0.678) (0.844) (0.930)

Y 11.553  —1.860 0.122 0.169 0.243 0.440 0.194 0.541
1367 (0.681) (0.848) 0.934)

13. Munger A 4963  —0.983 1057  —0082  —0.167 0.442 0.195 0.546
©756)  (1.130) 0.696)  (0.813)

—0.440  —0187  —0.084 0.204 0.612 0.618 0.382 1.393
(0.554) 0828  (0.510) (0.595)

14, Saharsa A —0961  —0.066 0.021 1.497% 0555 0.873 0.763%** 7237
©0.142) (0.460) (0.493) (0.591)

Y 12764  —0.256 0.401 1.661%** 0903 0.928 0.862%**  14.044
©0.124) (0.399) (0.428) ©0.514)

15. Santhal A —8.602 0.119 0.077 0.794 0-915 0452 . 0205 0.579
Pargans 2.063) (1659 (1.429) (1.844)

Y  —6914  —0264 0.766 1329 —0.172 0.541 0293 0.931
@.077) (1.670) (1.439) (1.354)

16, Ranchi A 0273 0.009 0015  —1.138 0.913 0.396 0.157 0.419
0.808)  (0.521)  (0.996)  (1.087)

—4.654 0.059 0295  —0.037 0.275 0.292 0.085 0.210
©0.941)  (0.606) (1159  (1.264)

17. Dhanbad A 6635  —1.565  —1.39 N.A. N.A. 0.309 0.095 0.633

2.263)  (1.393)
Y 8182 0.198  —0.093 NA. N.A. 0.355 0.126 0.864
(0.109) (0.129)

Bihar A —2029  —0.157 1.305%%* 0141  —0270 0.953 0.908*** 195,983
0.184) ©0.047)  (0.360) (0.368)

Y 4680  —0.137 1.433%%* 0283 —0.497 0.959 0.920%**  228.145
©0.187) (0.048) 0365  (0.373)

***at 1 per cent level of significance.

**at 5 per cent level of significance.

*at 10 per cent level of significance.

~ Nore.—Figures in the parentheses indicate S.E.
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It can thus be concluded that area and pro-
duction of lentil in Bihar are influenced by very
limited extent by the different variables of produc-
tion included in the study. The compound growth
rates of lentil showed a negative growth in case of
area as well as production in some zones and also
in most of the districts falling under them. How-
ever, in zones I, II and IV, the production has shown
a positive increase by 1.23, 4.30 and 6.49 per cent,
respectively.,

The growth rates of productivity were found to be
positive in all the zones and districts, except in Patna

and Bhagalpur, where it recorded a negative growth
rate of 0.85 and 0.67 per cent, respectively.

The various variables included in the regression
analysis have exerted positive influence in only some
of the districts, which may be due to the reason that
most pulses are grown under rainfed and ‘paira’
conditions and also where no other crop could be
profitably grown. The area under pulses in mostly
predetermined and as the irrigated area increases,
the area under pulses is shifted to some other food
or cash crop. Production of lentil can be further
increased only by motivating and encouraging the
farmers of non-traditional pulses growing/areas
or by introducing pulse crops in non-traditional
crop season, like summer pulses.
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