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Introduction:

This study aims to evaluate the technical
efficiency of farmers engaged in rice-wheat
cropping systems in India who are using
Resource Consening Technologies (RCTs) as

part of the intervention of the Cereal Systems
Initiative for South Asia (CSISA) project.

Technical Efficiency of Resource Conserving Technologies In Rice-Wheat System:
Case of Bihar and Eastern Uttar Pradesh In India

The CSISA project is pnmarily funded
by the Bill and Melinda Gates
Foundation and USAID and is being
implemented throughout India,
Bangladesh, Pakistan, and Nepal.

The RCTs are promoted as a part of
conservation agriculture, which is

being supported by the project. These
technologies are designed to reduce

the strain agricultural production has

on two critical natural resources: water
and soil.

The RCTs being investigated in this
study are primarily Zero-Tillage (ZT)
and Direct Seeded Rice (DSR).

Bihar and Eastern Uttar Pradesh
(EUP) are the focus areas of the study.

Objectives: Nk

1. To examine the level of technical
efficiency for farmers engaged in

rice-wheat cropping systems in
Bihar and Eastern Uttar Pradesh

2. To identify the factors that

influence the technical
performance of farmers engaged
in resource conserving
technologies as part of their
involvement in CSISA intervention.
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Figure 1. Location of study area, Eastern Littar Fradesh and Bihar,

Methods:

+ Household surveys were conducted under the
C3SISA project in EUP and Bihar for the Kharif
(rice) 2009 and Rabi (wheat) 2010 seasons.

+ A total of 470 farmers were surveyed,132 in
Kharif 2009 and 338 in Rabi 2010.

+ In Kharif 2009, the promoted technology in
Bihar was zero-lillage and direct seeded rice.

+ In Kharif 2009, the promoted technology in
EUP was DSR, of which:

+ 20% of farmers used zero-tillage
+ 20% of farmers used reduced-tillage
+ 60% of farmers used conventional tillage

« |n Rabi 2010, all with intervention farmers are
engaged in zero-tillage wheat.

Results & Discussion:

Production Function

Diammonium Phosphate (DAP) has a positive
effect on productivity for farmers who are
receiving intervention in the rice season.

+ DAP application was found to have an inverse

effect on rice productivity for farmers without
intervention.

« The amount of seed used was found to have a
positive effect on productivity for both with and
without intervention wheat farmers.

+ Without intervention wheat farmers realized
gains in productivity through increases in labor.

Technical Efficiency

+ Rice farmers who were receiving intervention
gain in technical efficiency through usage of DAP,

participation in seed subsidy program,
geographical location, and diversification of crops.

+ The determinants of technical efficiency for
without intervention rice farmers are: usage of

DAP, education attainment, and crop
diversification.
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+ Wheat farmer in the Rabi season who were receiving
intervention are found to have usage of DAP, participation
in seed subsidy program, geographical location, crop
diversification, type of irrigation used, planting in a irrigated
lowland field, and membership in an organization as

determinants of technical efficiency.

+ The determinants of technical efficiency in without
intervention wheat farmers are usage of DAP, parficipation
in seed subsidy program, and crop diversification.
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Tahle 2: Determinants of technical inefficiency mocdel
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(@) all without intervention farmers in kKhant 2009 had used Lirea
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The mean level of technical efficiency is higher for farmers

who are receiving CSISA intervention in both rice and

wheat crops (table 3). Moreover, the difference of means is
statistically significant at one percent for both seasons. A
graphical representation of this difference is presented for
rice (figure 2) and wheat (figure 3).
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Tahle 1: Maximum likelihood estimates of production function

Mote: ®, *% and ™" are statistically significant at 10%, 2% and 1% [evel

o WITH WITHOUT : ENCE
ITEM | {NTERVENTION | INTERVENTION | DIFFERENCE
Kharif 2009
Mean 0.725 0.600 0.125°"
(0.213) (0.234)
‘Rabi 2010
Mean 0.806 0.640 0.166**
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Tahble 3: Mean technical efficiency level between with and without
intervention farmers. (**7 15 statistically significant at 1% level)
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Figure 2. Comparison of technical efficiency in rice
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Figure 3: Comparison of technical efficiency in wheat

Conclusions.

The use of DAP fertilizer has a positive impact on
technical efficiency in all groups. Moreover, farmers
receiving intervention from the project are more
technically efficient than those who are not.

Receiving seed subsidies contributes positively to
technical efficiency. The use of a water pump for
irrigation as well as planting in an irrigated lowland field
are both determinants of technical efficiency in with
intervention farmers in the Rabi (dry) wheat season.

Crop diversification was found to have a positive effect
on technical efficiency in all cases except for with
intervention wheat farmers. In this case, rice-wheat
cropping was a determinant of technically efficiency. This
is likely a result of the use of resource conserving
technologies. The use of RCTs in the rice season is
expected to have a positive impact on wheat productivity.
However, further studies will have to be conducted to
investigate the impact of RCTs on rice-wheat cropping
systems in Bihar and Eastern Uttar Pradesh.
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