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ABSTRACT : Field studies were carried out at Department of Agronomy, Marathwada Agricultural University,
Parbhani during, 2007 to 2010 to explore the suitability of different soil moisture conservation and integrated
nutrient management (INM) techniques in relation to yield and economics of Bt cotton under rainfed
conditions, The results revealed that opening of furrow in alternate row recorded significantly highest seed
cotton yield (2758, 2214 and 1452 kg/ha) as compared to cotton + straw mulching (2421, 2003 and 1233 kg/
ha) and intercropping of cotton with soybean (2036, 1626 and 1106 kg/ha) treatments during the three year
of experitmentation respectively. However, intercropping of cotton + soybean recorded significantly highest
seed cotton equivalent yield and thereby net returns and B:C ratio over wheat straw mulch and opening of
furrow in alternate row. As regards-to integrated nutrient management (INM) 100 per cent calculated RDF
(100:50:30 N, P,O, and K,O kg/ha) + micronutrients (zinc, iron and boron ) based on soil test recorded
significantly highest seed cotton yield as compared to all other INM treatments. However, application of
RDF with soil testing (75 per cent N, P,O, and K,O kg/ha through inorganic + 25 per cent N, P,0, and X,0
kg/ha through vermicompost) was nexL best tr eatment which recorded significantly highest seecl cotLon

yield over rest of the treatments
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The development of Bt cotton containing
a genetically introgressed enclotoxin gene from
the gram negative soil bacterium (Bacillus
thuringiensis) signifies the technological
landmark in the scenario of global cotton

research. Apart from the likelihood of reduction

in insecticide use by at least 50 to 75 per cent, it
is also expected to ensure favourable ecological,
economical and sociological returns in contrast
to the harmful effects due to large scale use of
insecticides (Kranthi, 2002). Now a days Bt
cotton is widely accepted, therefore special
attention must be given to its agronomic
management, so as to fully harness its economic
benefits, delay the process of resistance
development and help production system to
sustain high productivity levels. Today, the
coverage under Bt hybrids in India is almost
saturated .and further improvement in cotton
yield is possible only through agronomic
manipulations {Rao and Alapati, 2007). Thus,
efficient crop production packages from the
modern agronomy of cotton explore the avenues
for realizing the potential crop yields of Bt hybrids
in Maharashtra. -

The cost effective technologies for

efficient utilization of natural resources,
effective rain water management as in-situ
moisture conservation comprising the opening
of furrow, intercropping, mulching, etc may prove
vital in enhancing and stabilizing the yield.
Indiscriminate use of chemical fertilizers,
pesticides and herbicides leads in deteriorating
the soil fertility and thereby productivity. To
mitigate the challenges of increasing production
while conserving resources as intact for further
generation, the need arises to switch on towards
the technology that is environmentally safe.
Thus, taking into consideration the above facts,
field experiments were conducted to evaluate the
response of Bt cotton under different in sifit rain
water conservation and INM treatments.

MATERIALS AND METHODS

Field experiments were conducted during

three consecutive years from 2007 to 2010 at
Department of Agronomy, Marathwada
Agricultural University, Parbhani. The soil of
the experimental field was clayey in texture,
slightly alkaline in reaction, medium in organic
carbon, low in available nitrogen and phosphorus
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and rich in dvailable potash. The experiment
was laid out in a split plot design with three
replications. The treatments comprises of 3 soil

‘moisture conservation techniques viz., S, -

opening of furrow in alternate row, S, -
intercropping system i.e. cotton + soybean
intercropping and S, - straw mulching after last
interculture (second fortnight of August),
whereas sub plot comprises of six integrated
nutrient management practices viz., 1,-100 per
cent RDF of the region (80:40:40 N, P,0, and K,O
kg/ha), I,- RDF based on soil test {(100:50:30 N,
P,0, and K,0 kg/ha) as the soil sample tested
were low in N and P and high in K, therefore 25
per cent more application of N and P and 25 per
cent less application of K was given as per the
RDF of the region (I,) ), - 75 per cent inorganic +
25 per cent through FYM, I[,- RDF based on soil
test, - 75 per cent inorganic + 25 per cent
through vermicompost, I,- RDF based on soil test,
- B0 per cent inorganic + 50 per cent through
FYM, I;- RDF based on soil test - 50 per cent
inorganic + 50 per cent vermicompost and I[-
soil test based RDF + micronutrient (Zn, Fe and
B). Sowing was done on last fortnight of June to

early July during all the three years. Fertilizers

were applied as per the treatments. Half dose of
nitrogen and complete dose of phosphorus and
potash was applied at the time of sowing by ring
method and remaining half dose of nitrogen was
applied after one month of sowing. All other
recommended intercultural practices were
uniformly followed. The rainfall during the crop
growth period for the three consecutive years
during 2007-2008, 2008-2009 and 2009-2010
were 718, 544 and 504 mm, respectively.

RESULTS AND DISCUSSION

Moisture conservation techniques :
Opening of furrow in alternate row (2758, 2214

“and 1452 kg/ha) recorded significantly highest

seed cotton yield as compared to cotton + straw
mulching (2421, 2003 and 1233 kg/ha) and
intercropping of cotton with soybean (2036, 1626
and 1106 kg/ha) treatments during 2007-2008,
2008-2009 and 2009-2010, respectively (Table 1).
Opening of furrow in alternate row is an effective
soil and water management system to reduce
runoff and soil erosion, while increasing
infiltration of rainwater. A similar trend was

observed by Giri et al., 2008. Further, wheat straw
mulching in cotton found significantly superior
over cotton + soybean intercropping systems in

‘respect of seed cotton yield.

However, as regards to seed cotton
equivalent yield, intercropping of cotton +
soybean recorded significantly highest seed
cotton equivalent yield over wheat straw mulch
and opening of furrow in alternate row. The
lowest seed cotton equivalent yield was recorded
in wheat straw mulched treatment (Table 1). The
pooled analysis data on seed cotton yield and seed
cotton equivalent yield (kg/ha) presented in
Table 1 revealed that significantly highest seed
cotton yield was recorded with opening of furrow
in alternate row after last inter culture cperation
as compared to cotton + soybean and cotton +
straw mulching treatments. However, cotton +
soybean intercropping system recorded
significantly highest seed cotton equivalent yield
as compared to opening of furrow in cotton and
cotton + straw mulch treatments.

Integrated nutrient management : As
regards to Integrated nutrient management,
application of 100 per cent RDF + micronutrients
Zn, Fe and B based on soil testing and application
of RDF with soil testing, 75 per cent through
inorganic + 25 per cent through vermicompost -
were at par with each other except seed cotton
yield in second year and recorded significantly
higher seed cotton and seed cotton equivalent
yield as compared to rest of the fertilizer
treatments, during 2007-2008, 2008-2009 and
2009-2010, respectively. As regards to pooled
analysis of integrated nutrient management 100

. per cent RDF (100:50:30 kg/ha) + micronutrients
.Zn, Fe and B based on soil testing recorded

significantly highest seed cotton yield as
compared to all other INM treatments. This was
followed by application of RDF with soil testing
75 per cent through inorganic + 25 per cent
through vermicompost which recorded
significantly higher seed cotton yield over rest
of the treatments.

Application of adequate quantity of water
and supply of nutrients at active root zone of the
crop might have enhariced the availability in soil,
uptake by plant and translocation of nutrients to
reproductive parts which was reflected in
improved yield attributed under drip fertigation.
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These results corroborates with the finding of
Bharambe etal, 1997 and Reddy and Gopinath
et al., 2008. Application of FYM and growing of
soybean as an intercrop in cotton not only
changed the physico chemical properties of the
soil, but also improved the nutrient status of the
s0il by the addition of major nutrients and traces
of secondary and micronutrients thereby
increased the nutrient uptake, which in turn
had a positive influence on crop yields. The
results are in agreement with the findings of
Ratnakumari and Subbaramamma (20086).

Yield attributes : The yield attributes like
bolls/plant, boll weight and seed ‘cotton
yield / plant were significantly influenced by
different moisture conservation treatments and
INM techniques (Table 1). Opening of furrow in
alternate row recorded significantly highest
picked bolls / plant (45.17,40.95 and 25. 65), seed
cotton yield / plant (158.07, 138.64 and 77.53)
and boll weight (3.83, 3.68 and 3.03 ) over the
cotton + soybean intercropping and straw mulch
treatments during all the three consecutive
years 2007-2008,2008-2009 and 2009-2010
respectively (Table 1). Further, wheat straw
mulching in cotton proved significantly superior
over cotton + soybean intercropping system. With
respect to INM treatments, application of RDF +
micronutrients Zn, Fe and B based on soil test
recorded significantly highest bolls/plant (46.31,
41.65 and 26.35), boll weight (4.02, 3.93 and 3:33)
and seed cotton yield / plant ( 164.67, 140.91
and 83.17 ) over all other treatments during 2007-
2008, 2008-2009 and 2009-2010 respectively.
The cumulative effect of fertilizer application
proved beneficial in increasing the yield
attributes. Similar trend of increasing yield
attributes due to different nutrient management
techniques was observed by Tomar et al, 2000.

Economics Among different soil moisture
conservation treatments, cotton + soybean
1ntercropp1ng system recorded significantly
higher gross returns, net returns and benefit:
cost ratio as compared to rest of the moisture
conservation techniques. As regards to integrated
nutrient management, application of RDF along
with micronutrients based on soil testing
recorded significantly higher net returns and

benefit : cost ratio as compared to all other INM
treatments (Table 2). Similar results were
reported by Sharma et al. (2001).
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