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(iii) Rice in Bihar—An Economic Analysis with Special Reference to Boro Rice

K. M. Smvon* Anp RK. P. Smu**

Rick in Bihar is grown in approximately 5.4 m.ha. arca
covering about 60 per cent of net cropped area. As about 80
per cent of States population is dependent on agriculture and
rice being the dominant crop, its production determines the
stability in agricultural sector. Rice known for its unique and
versatile adoptions is grown from precarious moisture as
rainfed upland (RU) crop to deep water area having 3-4 meters
water as a deepwater (DW) crop, with many intermediate
situations in between. The diverse ecological situations,
varying climate and pedological conditions along with socio-
economic diversities make rice cultivation a highly risky
venture, resulting in overall poor productivity of the crop.

Only 33 per cent of the total rice lands in Bihar is under
assured irrigation and the remaining 66 per cerit is rainfed,
causing wide fluctuations in yield. The development of semi-
dwarf high yielding varieties (HYV) of rice in late sixties
ushered green revolution in mostly irrigated and high input
application regions of the country, the rainfed ecosystems
were by and large ignored. In Bihar drought and floods alone
or in combination determine the production of rice in the State.
Table-1, presents rice ecosystem-wise area, production and
productivity in Bihar. A perusal of this table shows that highest
productivity and production is achieved in boro rice (BR),
which though comes under deepwater (DW) is placed as a
separate ecosystem because of its distantly different
characteristics.

Boro Rice =

‘Boro’ a term of Bengal origin refers to a special rice
cultivation in low land pockets during the months of Nov.
May taking advantage of the residual water in field after
harvest of kharif rice. The farmers innovated this rice
cultivation with short duration photo period insensitive
varieties to supplement a poor kharif harvest. The boro rice
areas in Assam and West Bengal are mainly distributed in
swampy low lying arcas, whereas in Bihar it is spread in low
lying belts of north eastern districts namely Saharsa,
Madhepura, Purnea, Kishanganj, Katihar, and north-western
districts, viz. East and West Champaran, where rain water
accumulates and remains stagnated beyond October (Roy and
Sahal, 1990).

The fact that boro rice given, much higher yields than
Kharif ricc is mainly attributed to higher solar radiation and
lower night temperatures throughout the crop growth in winter
and favourable temperature during ripening. ‘Gautam’ one

of the recently released varieties of boro rice has recorded
yield between 8-10 t/ha even on the farmers fields (Thakur
et.al. 1994). Despite the higher cost of boro rice cultivation
particularly due to increased requirement for irrigation, the
returns per ha. are perceived to be higher (Chatterjee et. al.
1996).

In order to know the factual position of boro rice vis-a-
vis. other rice ecosystem, the present study as designed to
study the farmers growing rice in defferent ecosystems viz.
Rainfed upland (RU), Rainfed lowland (RL), Irrigated with
High yielding varieties (IHY'V), Deepwater rice (DWR) and
Boro-rice (BR), so that a clear picture of boro rice could
emerge along with meaningful information which could be
of great value to planners, researchers, farmers and others
interested in this field. With this objective in mind the present
study was conducted in Sisai-Agwanpur village of Saharsa
district (Bihar) for three years to get a clear idea of ground-
level reality prevailing in these parts with respect to different
rice growing ecosystem. The present study is basically
exploratory in nature and uses simple tabular analysis to
analyze the data collected through interviews of the farmers
conducted through three consecutive years (1993—1996).

Sampling Technigue

A sampie of 20 farmers from cach of the five ecosystcm
namely RU, RL, IHY'V, DBR and BR was sought to be drawn.
However, in the study arca the actual number of farmers who
were cultivating rice under these ecosystems were 15, 18,
29, 6 and 26 respectively which made the sample size of 94
farmers. The details are presented in Table 2. The data from
the farmers collected on various cultivation activities, and
cost data was recorded using pre-tested questionnaires after
several visits to the farmers during the crop scasons, for three
consecutive crop years viz. 1993-94, 1994-95 and 1995-96.

Cost of Cultivation Under Different Ecosystems

The factor-wise cost of cultivation has been presented
in Table 3. A look at this table reveals that cost of cultivation
(cost C) per ha was highest on IHYV farms (Rs. 12,111.04)
which was slightly higher than BR farms (Rs. 12,104.98).
with lowest on DWR farms (Rs. 5,165.21). Taking close look
at the cost incurred on different factors of production, it can
be said that hired human labour along with imputed valuc of
land jointly contributed to more than 50 per cent of the factor
costunder all the rice ecosystem. Fertilisers and manures were
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RU. RL and IHYV ecosystems. The percentage contribution
of mechanical and bullock labour though highest on DWR
(9.88 per cent) may be due to use of boats etc. to harvest this
type of rice as compared to other ecosystems. Highest
expenditure on irrigation component in BR ecosystem (15.73
per cent) compared to others may be due to the fact that major
growth phase of this type of rice falls during summer season,
and to maintain standing water in the field the farmers are
forced to spend more on irrigation compared to other
ecosystem. The invention of low-cost bamboo borewells
helped the farmers growing boro rice a great deal, the
contribution of which is immense in the study area. As evident
no cost was being incurred on irrigation and plant protection
measures under DWR ecosystem and on other ecosystems
the contribution of plant protection measures ranged between
1.20 per cent (RU) to 11.90 per cent in BR ecosystem.

Cost of seed was found to be highest on DWR (9.89

per cent), followed by RU (5.74 per cent), BR (5.13 per cent),

RL (4.25 per cent) and IHY'V (3.35 per cent) , which may be
attributed to farmers preference for local varieties over high
yielding ones in DWR ecosystem and also due to lack of
suitable varieties for different ecosystem particularly boro
rice. The imputed value of family labour was highest on BR
farms (10.99 per cent) and lowest on DWR areas (1.47 per
cent), which indicated the extensive availability and use of
family labour during boro season between Nov.—May along
with preference for using family labour by the farmers.

Yield, Returns and Net Profits

The average yield recorded on farms along with returns
and net profit has been peresented in Table 4. It can be seen
that the actual yield was highest on BR farms (6.43 t/ha),
followed by IHY'V (3.86 t/ha), RL (2.65 t/ha), RU (2.51 t/ha)
and DWR (1.69 t/ha) being the lowest, returns also followed
the similar pattern resulting in the BR ecosystem recording
highest return of Rs. 25,720.00 per ha. and lowest on DWR
farms (Rs. 6,760 per ha). One thing worth nothing was that
though the cost of cultivation of BR and IHY'V was almost at
par, the net profit was much higher on BR farms
(Rs. 13,615.00 - per ha) than THY'V farms (Rs. 3,329.00 per
ha) owing mainly to significantly higher yields on BR farms
(6.43 t/ha) compared to IHY'V (3.9 t/ha).

Yield Gap Analysis

Yield gap analysis under different rice ecosystems was
done to find the potential under these ecosystems and the
thereof. The findings have been presented in Table 5. A close
look at the figures revealed that maximum gap in yield existed
in BR ecosystem where the potential yield being quite high
at 9.7 t/ha and actual yield at 6.43 t/ha still left a large gap
(3.27 t/ha) to be achieved. This was followed by IHY'V (2.14
t/ha) the lowest yield being at DWR ecosystem (0.81 t/ha).
Here it was note worthy that the potential yield of IHY'V (6.0
t/ha) was less than the actual yield of BR (6.43 t/ha). It should
also be kept in mind that BR was being grown in areas which

678

are otherwise wastelands, and yield obtain this ecosystem was
a gain, as the opportunity cost of BR was practically zero.
Conversely it can be said BR can be taken without any adverse
effect or loss in income from alternative crop because BR is
cultivated during rabi season in. lands which are otherwise
left fallow due to their unsuitability for any other crop.

Constraint Analysis

The farmers/respondents in study area under different
ecosystems at the study area different ecosystems at end of
study period were asked to rank their perception on various
constraints, which according to them affect the cultivation of
rice in respective ecosystems. These ranking of constraints
have been presented in Table 6. A close look at this table
shows that the greatest constraint under BR and RU
ecosystems was moisture stress during peak growing season,
where as under RL poor setting scedling was the most
important constraint, and for IHY'V cost of inputs was
perceived to be most important and in case of DWR non
adoption of deep tillage was given the first rank by the farmers.
Under BR ecosystem lack of suitable varieties was next most
important constraint. An interesting feature to note was that
though the farmers under IHYV ranked incidence of diseases
at number four while the BR farmers considered it to be
minor nature (rank nine).

CONCLUSIONS

The study of rice cultivation under different ecosystems
showed that there exists a significant gap in yields of rice
under these ecosystems, which could be narrowed if the
problems faced by the farmers could be successfully resolved
by the researchers and other agencies respensible for
distribution and pricing of inputs. It also indicated towards
the possible areas in.which there was scope of further
improvement. Socio-economic issues relating to farmers
access to various resources and their utiligation pattern, labour
utilization and employment, economic viability of different
farming practices emerging in various ecosystems, process
of decision making at the farm level in the back drop of
changing resource use pattern and the policy issues with
particular reference to long-term impact of such on resource
base are some of the areas in which detailed probe should be
done.

The high cost of rice cultivation is suitably retursed to
the farmers growing boro rice, but its typical climatic
requirement makes it a difficult preposition amongst various
rice ecosystems. It should however, be encouraged in the areas
where it has shown greater potential, with full government
support. The high cost of irrigation in boro rice could be
reduced with popularizing low cost bamboo borewells which
have proven their worth in these parts of Bihar.

It can thus be said that future food needs of the eastern
India can be successfully met by extending the area under
boro rice wherever possible, and to achieve this objective
research efforts should be directed towards developing
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	[image: image4.jpg]varieties which suit the needs of the farmers along with high
yields which has become a characteristic feature of boro rice.
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TABLE 1—ARrEA PRODUCTION AND PRODUCTIVITY OF RiCE UNDER VaRiOUS EcosYsTEMS

Ecosystem Area Production Productivity

? (M.Ha.) (M. Tons) (T/Ha)

@ @ 3) )
Rainfed Upland (RU) 1.0 0.65 0.60
Rainfed Lowland (RL) 2.18 1.96 0.90
Irigated (IHY'V) 1.63 3.43 2.10
Deepwater Rice (DWR) 0.54 0.33 0.60
Boro Rice (BR) ; 0.18 0.76 4.22

TABLE 2—TorAL NuMBer oF Farmers® TEPR ToTaL AREA anD Averact Sze oF Horpivg pEr Farm (Ha)

No. of Farmers

Ecosystem Total Area (Ha.) Average Area
Per Farm . (Ha.)
¢} @) 3) . )
RU 15 23.40 1.56
RL 18 37.80 2.10
IHYV 29 55.68 1.92
DWR 6 18.00 3.00
BR 26 43.72 1.68
TortaL : 94 178.60 1.90
TABLE 3—Cost oF CULTIVATION OF RiCE UNDER DIFFERENT ECOSYSTEMS
(Rs./Ha.)
Particulars RU RL HYV DWR BR
of Cost
{1 ) 3) 4 &) (6)
Hired Human Labour  2451.75 2783.73 2890.95 1525.50 2517.25
(25.38) (31.54) (23.87) (29.53) (20.80)
Mech. Labour 695.80 815.10 1056.05 510.25 724.25
(8.06) (9.24) (8.72) _ (9.88) (5.98)
Fert. Application 1126.50 1275.30 1540.30 280.80 1053.25
(13.04) (14.45) (12.72) (5.44) (8.70)
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TABLE 3—Cost oF CULTIVATION oF RicE UNDER DiFFEReNT Ecosystem—Contd,

(Rs./Ha.)
) IO (©)} @ ®) ©
Seed 495.50 375.10 : 2 405.25 : 510.80 621.00
(5.79) (4.25) ot (3.35) (9.89) (5.13)
Irrigation . y 45.50 25.70 1050.82 — 1903.75
(0.53) (0.29) (8.68) (15.73)
Plant Protection 103.30 132.50 155.40 — 229.25
(1.20) (1.50) . (1.28) (1.89)
Int. on Working 295.10 176.75 256.33 106.93 42293
Capital @ 6% (3.42) (3.68) (3.52) (3.28) (3.49)
Land Revenue* 363.44 176.75 256.33 106.93 242.57
Depreciation (4.21) (2.00) (2.12) 2.07) (2.00)
Cost A - 5576.89 : 5908.63 7781.03 3103.92 7714.25
(64.56) (66.95) y (64.25) (60.09) (63.73)
Imputed Value 2466.66 2342.94 ’ - 3759.56 1867.10 2873.75
of Own Land/ (28.56) (26.55) (31.04) (36.15) (23.79)
Rent paid to land :
Lord @ 1/5
of Produce
Int. on Fixed 169.81 151.18 240.95 118.44 186.98
Capital (1.97) o)) (1.99) - @29) (1.54)
Cost B 8213.36 8402.75 1178154 5089.46 10774.98
S (95.09) ©s5.21) - (97.28) (98.53) (89.01)
Imputed Value 324.50 422.75 329.50 75.75 1330.00
of Family Labour (3.76) (4.79) (2.72) -4 (10.99)
Cost C 8637.86 - 88255 12111.04 5165.21 12104.98
(100) (1060) (100) . (100) (100)
*Price of rice @ Rs. 4000 per tonne.
. TABLE 4—Yi1ep RETURNS AND NET PROFIT ON SaMPLE FARMS
Ecosystem Actual Yield Returns Total Cost . Net Profit
(T/Ha.) (Rs./Ha.) g (Rs./Ha.) ' (Rs./Ha.)
(1) ()] 3) ) o) .
‘RU 2.51 10040 8637.90 1402.10
RL 2.65 10600 _ 8825.50 . 1774.50
[HYV 3.86 ) 15540 12111.00 3329.00
DWR ) 1.69 6760 5165.20 1594.80
BR 6.43 . 25720 12105.00 13615.00
TABLE 5—YiELD GaP 1N RicE CuLTivaTION UNDER DiFFeRENT ECOSYSTEM (T/HA.)
Ecosystem Potential Yield Actual Yield Yield Gap Gap As % to )
' Potential Yield =
o O &) “@ O]
RU 4.0 2.51 1.49 37.25
RL 4.5 2.65. - 1.85 41.11
IHYV 6.0 © 3.86 2.14 35.67
DWR ) - 2.5 1.69 0.82 32.40
BR 97 £ . 6.43 3.27 33.71
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	[image: image6.jpg]TABLE 6—ConsTRAINTS N Rice PropucrioN UNDER DiFFereNT EcosySTEM As PERCEIVED BY THE FARMERS

Type of Ecosystem RL HYV DWR BR
Constraint M
RU

1) ) 3) ) ) (6)

Non-Adoption il — — I A% ¢
of Deep Tillage

Timely & Adequate v VI II VII v
Good Quality Seed

Weed Problem I Vil I — XI

Lack of Suitable VI iI VII I i
Varieties

Flash Floods — m VI It X

Poor Establishment v I X v Vi
of Seedling

Use of Older VII v \Y% — v
Seedling for
Transplanting

Premature Lodging - VI IX \% viI
of Tall Varieties

Moisture Stress I — — — I

Inciderice of XI VII v VI IX
Diseases

High Cost of X X I o 1
Inputs

Unavailability VIII X VI — X1
of Inputs
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