Invited Review

Rice in Eastern India: Causes for Low Productivity and Available Options’
T.K. Adhya*, O.N.Singh, P.Swain and A.Ghosh
Central Rice Research Institute, Cuttack — 753006, Orissa

astern India, comprising of the states of Assam,

Bihar, Jharkhand, Chhattisgarh, eastern Uttar
Pradesh and West Bengal, is the largest rice
growing region of the country. Accounting for 58%
of the total rice area, share of eastern region to the
national rice production is less than 48%. Yield
level of this region also remains below the national
average. Impressive yield growth achieved in the
non-traditional rice growing areas of the north and
the traditional rice-growing southern regions during
the last three decades enabled the country to
achieve and sustain self-sufficiency in rice.
Although, it is widely believed that the key to
India’s sustained food security lies in the eastern
India, general understanding of the problems
restricting the yield level and development efforts
to remedy these are still elusive. The present review
addresses some of the related issues.

The area under rice accounts for about 22 per cent
(44.6million ha) of the total cropped land, 34 per
cent of the food crop area and 42 per cent — of the
area under cereals. The nation’s rice output level
of 87.8 million tones in 2004-2005 is about 6 per
cent less than the all time high of 93.08 million
tones achieved in 2001-2002. Production during
2008-09 is expected to touch 100 million tons.

The rice ecosystem is broadly classified into two
categories viz., irrigated and rainfed (Fig. 1).
Coastal saline and hill rice smaller bust distinct
ecosystems.

Of India’s total rice cultivated area of 45.16 million
ha, only 23.34 million ha (about 54 %) is irrigated
(Table 1). About 70 per cent of the annual rice
production of 87 million tones comes from the
irrigated area. The remaining 30 per cent comes
from the areas that are rainfed. Rainfed areas are
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Fig. 1 : Rice ecosystems

vulnerable to the vagaries of rain and therefore,
the fluctuations in their output. The average rice
productivity on irrigated land is 2.3 to 3.5 tonnes
ha'. The productivity from rainfed ecology is low
and fluctuates between 0.5 to 1.6 tones ha™.

Table 1: Rice area in India under different
ecologies. (2002-03)

Rice ecosystem |Area (M ha)| % of Area
Irrigated 24.34 53.9
Rainfed 12.24 271
Flood prone 2.71 6.0
Upland 5.87 13.0
Total 45.16* 100.0

Rainfed Rice in Eastern India

Rice is grown in Eastern India mainly in the basins
of Ganga and Mahanadi rivers and has the highest
intensity of rice cultivation in the country. This
region receives heavy rainfall and rice is grown
mainly under rainfed conditions. Rice area under
different rainfed rice ecosystems in the states of
eastern India is presented in Table 2.

1. Upland: upland rice areas lie in eastern zones
comprising of Assam, Bihar, Madhya Pradesh,
Orissa, Eastern Uttar Pradesh and West Bengal
and North Eastern Hill regions. In the rainfed



Table 2 : Rice area under different rainfed rice ecosystem in the eastern states

RCE Rice Growing Environments (%) in different eastern Indian States | Total
Assam | Bihar | Orissa |Chhattisgarh| Eastern UP .~ WB /2 M. ha

Irrigated 9 29 23 13 28 24 21 5.7
Upland 9 10 15 29 8 16 16 4.4
Rainfed 39 32 38 60 40 31 39 10.6
lowland (RL)
RL Medium 21 9 11 2 6 9 8 2.2
deep (25-50 cm)
Deep water 17 7 9 - 5 7 7 1.8
(50-100 cm)
Floating Rice 4 13 3 - 12 12 8 2.2
(> 100 cm)
Total 2.3 54 4.5 4.0 29 55 30 24.6
area (m ha)

upland rice, there is no standing water in the
field after few hours of cessation of rain. The
total area under upland rainfed rice in the
country is about 6.00 million ha. which amounts
to 13.0% of the total area under rice crop in the
country. The productivity of upland rice is very
low. As against the present national average
productivity of about 2.1 tones ha' the average
yield of rice in upland areas in the country is
only1.0 tones/ ha.

2. Lowland: Lowland rice area is mostly located
in the eastern region comprising of Assam,
Bihar, Madhya Pradesh, Orissa, Eastern Uttar
Pradesh and West Bengal. Lowland rice area is
about 14.4 million ha which accounts 32.4 per
cent of the total area under the rice crop of the
country. The average rice productivity of
lowland area ranges from 1.0 to 1.2 tones/ha.

The lowland rice may be further classified into
three categories depending upon the standing depth
of water in the field as:

Shallow Water : The standing depth of water in
the field is generally below 50 cm. the shallow rice
area is located in the eastern states viz. Assam,
Bihar, Madhya Pradesh, Orissa, Uttar Pradesh and
West Bengal.
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Semi-deep water : The standing depth of water in
the field varies between 50-100 cm. These areas
are lying in eastern states viz. Assam, Bihar,
Madhya Pradesh. Orissa. Uttar Pradesh and West
Bengal.

Deep water : The standing depth of water is more
than 100 cm in the field. Such deep water rice areas
are mostly situated in the eastern states viz., Assam,
Bihar, Madhya Pradesh. Orissa, Uttar Pradesh and
West Bengal. These areas are subjected to flood
occurrence and duration of flooding varies from
year to vear.

Constraints for Productivity in Eastern India

The key production constraints in the rainfed
lowlands of eastern India. are:

i) Physical

Abiotic stresses commonly limit rice productivity
in eastern estates. Major abiotic stresses are:

Drought : The irregularities in south-west
monsoons do result in moderate to sever droughts
in rainfed rice growing areas especially in eastern
India. Such moisture stresses with varying
durations may occur during any stage (vegetative,
flowering and terminal) of the crop growth in
uplands, whereas. seedling stage drought generally
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