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Impact of Modern Agriculture Technology on
Rice Production in Bihar

R. K. P. Singh, D. K. Sinha and L. N. Singh

Abstract

The impact of modem rice technologies on growth in area, productionand productivity of rice in Bihar has been studied. An assessment has
been made about the change in the cost of production and profitability inrice production due to adoption of modem rice technologies. The studyhas covered three periods viz. 1981-82 to 1990-91, 1991-92 to 2000-01and 1981-82 to 2000-01. The overall annual compound growth rate inarea, production and productivity of rice have been found as 0.02, 2.89and 2.87 per cent, respectively during the period 1980-81 to 2000-01.This shows that area under rice has remained almost stagnant but
production and productivity have received an impetus in their growth.The study has revealed that adoption of modem technologies had a positiveImpact on rice productivity and income to the farming households in Bihar.

Introduction

Bihar is an important rice growing state constituting 8.27 per cent areaand 6.29 per cent production of rice in the country. It ranks 5th with respectto rice area and 6th in production among major states of the country but itranks 11th in rice productivity. The rice productivity per hectare, however,increased from 947 kg in 1971 to 961 kg in 1977-78. It crossed 1000 kgmark in 1980-81.
Rice is cultivated in 15-20 feet deep water and also in area where rainfallis less than 100 cm. In some areas, a single crop is grown in a year, while inOther areas, three rice crops are grown in succession. Again, the duration ofrice crop varies from 70 to 200 days and it is grown almost throughout theYear, that is kharif, winter and summer. However, Boro rice cultivation hasemerged as an important practice in West Bengal and North-east AlluvialPlains of Bihar.
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Despite the slow growth in rice production, it contributes about 16 per
cent to state agricultural gross domestic product and about one-fourth to
income on farming households (Singh and Paris, 2003). Rice constitutes
46.46 per cent of gross cropped area and 50.62 per cent of area covered by
foodgrain crops in Bihar. Rice is still most important crop and contributes
to 44.94 per Cent of total foodgrain production and generates annual human
labour employment of about 40 million mandays in Bihar.

Keeping in view the importance of rice in the state economy, the present

study has examined the impact of modern rice technologies on growth in

area, production and productivity of rice in Bihar. An assessment of the
change in cost of production and profitability in rice production due to
adoption of modern rice technology has also been made.

Methodology

The study is based on secondary data which were obtained from various

Government publications and reports. Tabular analyses were carried out to

arrive at the trends in area, production and productivity of rice. The growth

and instability in area, production and productivity were analysed under

three study periods, viz. Period 1(1981-82 to 1990-91), Period 11 (1991-92

to 2000-01) and Period III (1981-82 to 2000-01).
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The equation of exponential curve was used to measure the growth in

area, production and productivity of the crop and the coefficient of variation
Trwas worked out to measure in their instability.

Rice Production Technology ai
Area under irrigated rice increased from 38.51 per cent in 1990-91 to ai

54.75 per cent in 2000-01. However, the increase was more pronounced in ai
South Bihar Plains. Area under irrigated rice increased in all the agro-

climatic zones, except in zone III B, mainly due to poor maintenance of the

Sone canal system which accounts for 50 per cent of irrigated area in this

zone.

Breeding of improved rice varieties has played a significant role in p
increasing rice production. Area under improved rice varieties increased

from 29.6 per cent in 1980-81 to 55 per cent in 2000-01. However, about

94 rice area is covered by improved varieties in zone IIIB. Adoption of

improved varieties could not cross the level of 40 per cent in other three
agro-climatic zones of Bihar. On the other hand, it has been reported that
about 70 per cent of rice seeds are either home-grown or purchased/
exchanged from the fellow farmers (Singh and Paris, 2000). However, about
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)er 15.8 per cent of kharif rice area was covered by certified seeds in Bihar
to (NSSO, 2000). These findings clearly indicate that the farmers of Bihar are
tes using degenerated rice seeds since the infrastructure is weak for rice seed
by production and distribution in the state.
tes
on

nt
in
the
to

t to
vth
ler
-92

to
ill

ro-
the
his t In Bihar, production of rice rose to the level of about 5476 thousand

nes during the period 1996-01 as compared to only 3474 thousand tonnes
uuring the year 1981-86, denoting an increase of 57.6 per cent during theill Period.

>ed
Yut .n Zone-wise analysis indicated that Zone II experienced higher increase
of production, i.e. 81.3 per cent during the period 1981-01 followed by
ee

ZOne BIBEB
11 

(68.3%), Zone 1(44.6%) and Zone 111A (25.1%). Moreover, Zoner
hat recorded higher level of production thoughout the period under study.
.%1/ Rice productivity is the main indicator of development and adoption
Yut °I new rice production technology since it has a direct bearing on rice

Chemical fertilizer is one of the critical inputs for high rice productivity.
In Bihar, farmers started using chemical fertilisers in rice production during
early 1980s. Per hectare use of chemical fertilizers in rice increased from
5.52 kg in 1980-81 to 22.42 kg in 1990-91 and further to 76.5 kg in 2000-
01. However, a larger increase in fertilizer-use was noticed during 1990-91
to 2000-01. No chemical fertilizer is being used in about 5 per cent of rice
area in Bihar (NSSO, 2000)

Growth Performance

To minimize the fluctuations and get the normal data, five-years
averages of area, production and productivity of rice grown in different
agro-climatic zones of Bihar were worked out and analysed to get an idea
about the impact of modern rice technologies. It has been found that area
under rice has marginally increased to about 3600 thousand hectares during
the period 1996-01 as compared to only 3513 thousand hectares in1981-86
(Table 1). However, there was a decline in rice area during 1991-96 (3390
thousand hectares).

Zone-wise analysis has indicated that Zone II and Zone III B showed a
marginal increase in its area while Zone land Zone IIIA registered a decline
during the period under study. An increase in area under rice in Zones II
and 111:13 was mainly due to reclamation of cultivable wasteland and shift of
area from jute to rice cultivation in Zone II and shift of area of sugarcane
and minor crops to rice in Zone IIIB. On the other hand, decline in rice
area in Zones I and ILIA was mainly due to decline in net sown area in these
zones, mainly due to failure of canal system in these zones.
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Table 1. Mean value of area, production and productivity under rice:zone-
wise

Period Zone I Zone II Zone IIIA Zone IIIB Bihar

1981-86
1986-91
1991-96
1996-01
Change in 1996-01
over 1981-86

1981-86
1986-91
1991-96
1996-01
Change in 1996-01
over 1981-86 (%)

1981-86
1986-91
1991-96
1996-01
Change in 1996-01
over 1981-86 (%)

1405.8
1462.0
1314.0
1337.8
-4.8

Area ('000 hectares)
690.4 303.4
734.8 321.2
708.4 258.5
774.6 289.1
+12.2% -4.7%

Production ('000 tonnes)
1269.8
1606.8
1300.0
1836.4
44.6

537.6
690.8
717.0
974.8
81.3

321.0
436.0
285.0
401.6
25.1

Productivity (kg/ha)
897.8 772.0 1041.4
1096.6 938.2 1358.8
983.6 996.8 1099.4
1372.6 1258.2 1391.2
52.9 63.0 33.6

1113.4
1243.4
1109.8
1198.8
7.7%

1345.4
1815.4
1840.6
2264.6
68.3

1199.8
1459.4
1657.4
1888.0
57.4

3513.0
3761.4
3390.7
3600.3
2.5%

3473.8
4549.0
4142.6
5476.2
57.6

981.6
1207.2
1215.8
1521.0
55.0

productivity per unit area. Analysis of data revealed that, on an average,
the increase in yield of rice was recorded as 55 per cent, i.e. the average
rice yield increased to as high as 1521 kg/ha during 1996-01 as compared
to only 981.6 kg/ha in 1991-02. The relatively high average yield of the
crop was recorded in Zone 11IB (1888.2 kg/ha) and Zone DIA (1391.2 kg/
ha) than that in other two zones, i.e. Zone I (1372.6 kg/ha) and Zone 11

(1258.2 kg/ha). The analysis of data signifies that Zones HIA and IBB are

agriculturally developed regions endowed with good natural resources such
as irrigation and land topography than other regions under study. However,

Zones I and 11 have depicted nearly 52.9 and 63.0 per cent increase in rice
yield, respectively during the period under study. The higher percentage
rise in yield in Zones land II may be attributed to late adoption of irrigation-
seed-fertilizer technology.

The analysis conducted for whole of Bihar has revealed that the overall

annual compound growth rate of area, production and productivity of rice
were 0.02,2.89 and 2.87 per cent, respectively during last the two decades
(1981-82 to 2000-01). These figures show that the area under rice has
remained almost stagnant but the production and productivity of the crop
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Particulars Aghani Bhadai Garma Total

a-
Period : 1981-82 to 1990-91 /-

Area 0.98 3.26 6.05 1.36

.0 Production 6.14 7.71 8.23 6.38

.4 Productivity 5.16 4.44 2.19 5.02

.7 Period: 1991-92 to 2000-01

.3 Area 0.86 1.77 5.39 1.13

'0 Production 5.39 7.92 7.13 5.78

Productivity 4.53 6.15 1.73 4.65

Period: 1981-82 to 2000-01
.8 Area -0.33 1.14 5.74 0.02
.0 Production 2.56 3.73 9.36 2.89
.6 Productivity 2.88 2.59 3.62 2.87
.2
i have got impetus in their growth (Table 2). Further examination of the data

revealed that the growth rate in area under rice was larger (1.36 %) during

6 
the decade of 1980s than that of only 1.13 per cent during the 1990s.

.2

.8

.0

Table 2. Compound growth rate of area, - production and productivity of rice
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Season-wise analysis of rice crop has pointed out that the area under
Aghani rice had a negative growth rate (-0.33%); however, production and
Productivity of this season crop recorded a positive growth during the period
under study. The reason for negative growth in area was decline in area of
rice in Zones I and III A (Appendix I). The annual growth rates in area,
Production and productivity of Bhadai and Garma were positive and higher
than Aghani rice during the study period.

Season-wise analysis also revealed that the annual growth rate in area,

Production and productivity of Aghani and Garma rice declined during
1990s as compared to that in 1980s but Bhadai rice recorded higher growth
rates in production and productivity during the 1990s. It was mainly due to
fact that the traditional rice was cultivated in Bhadai season during 1980s
but modern rice varieties were introduced in this season in nineties which
resulted higher production and productivity of rice. The annual compound
growth rate in area under Garma rice was recorded relatively high in all
the three periods under study as compared to other seasons' rice, viz. Aghani
and Bhadai in Bihar. Moreover, area under Garma rice accounted for only
3.4 per cent of total rice.

all
ce Instability Analysis
Les The study of the impact of modern rice technologies on instability in
tas area, production and productivity of rice grown in Bihar revealed that the
op
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Table 3. Coefficient of variation (CV) of area, production and productivity of
rice

Particulars Aghani Bhadai Garma Total

Period : 1981-82 to 1990-91
Area 6.7 10.2 19.0 6.5
Production 41.2 31.4 35.0 29.1
Productivity 18.2 20.1 17.0 13.5

Period: 1991-92 to 2000-01
Area 4.4 6.2 16.4 4.6
Production 55.0 32.3 39.0 45.1
Productivity 17.1 19.8 9.58 13.8

Period: 1981-82 to 2000-01
Area 6.8 8.8 33.4 5.9
Production 72.4 49.7 42.9 46.6
Productivity 20.6 21.4 24.2 19.7

production of rice was highly instable in Bihar as compared to area and
productivity as is evident from higher coefficient of variation in production
(46.6%) compared to that in area (5.9%) and productivity (19.7%). The
lower co-efficient of rice area was mainly due to stagnant behaviour of rice
area.

Among different seasons rice, Garma rice showed a comparatively high
instability in area (33.4%) as compared to Aghani and Bhadai throughout
the period under study (Table 3). But Aghani rice registered a relatively
high instability in production due to higher increase in its productivity as
compared to that in Bhadai and Garma rice. Aghani rice could also establish
more stability in productivity than that by Bhadai and Garma rice,
particularly during the period under study.

Period-wise analysis indicated that for the state as a whole, the area
under total rice could get stabilized in the Period II as compared to period
I, as has been indicated by the declining coefficient of variation (4.6 per
cent during 1990s and 6.5 per cent during 1980s). On the other hand, the
instability in production was found to be more in Period II (45.1 %) as
compared to period 1(29.1 per cent). But the instability in rice productivity
was identical in both the periods, i.e. 1980s and 1990s.

So far as the Aghani, Bhadai and Garma rice were concerned, the
coefficient of variations of area and yield in these seasons rice were found
comparatively low in period II than period I, indicating more stable position
in area and production in period II. Contrary to this, in the case of production
of different seasons rice, the coefficient of variations were calculated to be
higher in period II as compared to period I, indicating more instability in
production in period II.
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of 
Table 4. Per hectare value of output, cost of cultivation and net income from

rice production in Bihar during last two decades

(Rs)

Particulars 1981-82 1990-91 1998-99

Value of output 2452 5820 12311
Cost of cultivation 2392 5502 10462
Cost of Production (per quintal) 103 221 408
Net income 60 318 1849

Source: Compiled on the basis of data published by CACP, Ministry ofAgriculture
and Co-operation, Govt. of India, New Delhi.

Modern Technology and Rice Economy

Due to adoption of modern agricultural technologies, structure of cost
of cultivation of rice depicted a drastic change. There has been a sharp
increase in the use of machine in rice cultivation. Per hectare expenses on
machine labour increased from only Rs 6.17 in 1980-81 to Rs 317 in 1998-
99. The similar change has been observed in expenses on rice seeds that is
Rs 86.53 in 1980-81 to Rs 738 in 1998-99 (CACP).

Per hectare cost of cultivation of rice increased from Rs 2.39 thousand
in 1981-82 to Rs 5.52 thousand in 1990-91 which further increased to Rs
10.46 thousand in 1998-99 (Table 4). Per quintal cost of rice production
also increased from Rs 103 in 1981-82 to Rs 221 in 1990-91 which further
increased to Rs 408 in 1998-99. The increases in cost of cultivation and
cost of production were mainly due to higher use of purchased inputs as
Well as rise in their prices. But there has not been any increase in real cost
of production during the period 1974-1990. It has declined by annual rate
of 0.51 per cent during the period (Kumar and Mittal, 2003). However, the
cost of production of rice increased by annual rate of 0.15 per cent during

19914999. The decline in cost of production during 1974-1990 and a

marginal increase during 1991-1999 were probably due to increase in rice

Productivity and adoption of modern rice technology.

It has also been observed from Table 4 that per hectare net income

from rice production generated an increasing income flow from Rs 60 in

1981-82 to Rs 1849 in 1998-99. Hence, it may be inferred that the adoption
0f modem rice technologies has positive influence on rice productivity and

income to farming households in Bihar.

Conclusions

It may be concluded that the generation of modern rice production

technologies has only limited influence on area covered under rice in Bihar;
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however, there has been an increase in rice productivity. There has been
positive growth in area, production and productivity of rice during the period
under study but a deceleration in these growth rates has been observed
during the 1990s. It has also been observed that the rice crop has attained
more stability in its area and productivity during 1990s as compared to that
during 1980s. The striking feature of the study is that the net income of
cultivators through rice cultivation has increased over the period under
study. The real cost of production of rice decreased by annual rate of 0.5
per cent during first three decades of green revolution; however, it has
marginally increased (0.15 % annually) during the 1990s, probably due to
the combined effect of liberalization and globalization of the economy,
more use of machinery, increased rate of fertilizers and rise in the cost of
other inputs. Hence, it may be concluded that the adoption of modern rice
technologies has helped in increasing productivity, improving stability in
rice productivity and increasing net income to rice farmers in Bihar.
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Appendix I

Compound growth rate of area, production and productivity of rice

1981-82 to 1990-91 1991-92 to 2000-01 1981-82 to 2000-01
Particulars  

Aghani Bhadai Garma Total Aghani Bhadai Garma Total Aghani Bhadai Garma Total

Zone I
Area -0.16 4.24 -0.38 0.85 -0.37 1.93 1.78 0.34 -1.31 1.89 1.84 -0.44

Production 4.78 8.36 0.35 5.62 6.76 7.95 1.21 6.97 1.34 4.13 4.52 2.14

Productivity 4.94 4.11 0.73 4.77 7.13 6.02 -0.56 6.63 2.65 2.24 2.68 2.58

Zone II

Area 0.18 1.09 13.45 1.04 1.56 1.52 6.68 2.11 0.34 -0.62 9.416 0.79

Production 4.54 5.49 17.63 5.68 7.36 7.70 8.84 7.66 2.88 2.41 13.81 3.97

Productivity 3.75 8.60 4.18 4.64 5.80 6.18 2.16 5.55 2.62 1.82 4.36 3.18

Zone III A

Area 1.12 2.27 -11.77 1.06 1.78 -16.40 -1.79 1.64 -0.57 -7.12 -9.42 -0.66

Production 8.29 7.96 -6.87 8.18 5.66 -5.75 -3.76 5.55 1.17 -3.20 -6.37 1.10

Productivity 7.17 5.19 4.90 7.12 3.89 10.65 1.96 3.91 1.74 3.92 3.05 1.76

Zone III B

Area 2.13 3.27 -14.42 2.06 1.33 0.12 -7.14 1.32 0.34 0.41 -12.87 0.30

Production 7.15 7.93 -15.02 7.04 4.30 5.02 -6.90 4.29 3.53 3.18 -11.57 3.48

Productivity 5.02 4.66 -0.60 4.98 2.96 4.89 0.24 2.97 3.20 2.77 1.30 3.18
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