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REseaRrRcH PAPER

Effect of closer spacing in Bt cotton hybrids
under rainfed conditionsin red chalkasoils
of Adilabad district of Telangana

B Raeshwar Malavth, Ravinder Naik?, T. Pradeep? and Sreedhar Chuhan®

ABSTRACT : A field experiment was conducted both in black cotton and red chalka soils
during Kharif 2008-09 and 2009-10 seasonsinAdilabad district of Telanganaat three different
locations through farmers participatory mode to find out the response of BG-I1 cotton hybrids
under two different spacingsin rainfed conditions. These experiments were carried out by the
district Agricultural Advisory and Transfer of Technology Center, Adilabad in collaboration
withATMA project functioning at Adilabad. Three cotton hybridsviz., MallikaBG-11, Rasi BG-
Il and Paras Brahma BG —II which are most popular among the farmers were sown under two
different spacingsin different soils. The datarevealed that, hybrids did not differ significantly
in plant height, number of sympodial branches/plant, number of bolls/plant, boll weight and
kapasyield inboth the years of testing and also in both the soils. But, spacings had significantly
influenced number of bolls/plant, boll weight and kapasyield. However, interaction effect was
significant only for plant height. Closer spacing of 60 x 60 cmin red chalkasoils(2033 and 2253
kg ha) gave significantly higher kapasyield than wider spacing of 90 x 90 cm (1500 and 1863
kg hal) during both the years of investigation, respectively. Thus, it is concluded that Bt
hybrids need to be planted with higher plant density to realize good yields.
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(Revolution in Indian Cotton, 2009). Cotton cultivationin

Ctton isanimportant fibre crop, whichiscultivated
in morethan 80 countriesof theworld and play a
key role in economic and socia affairs of the
farming community. In India, nearly 65 per cent of the
cotton crop isgrown under rainfed conditions on avariety
of soilsranging from well drained deep alluvia soilsin
the north to black clayey soils of varying depthin central
region and in black and mixed black and red soilsin south
zone. Cotton is semi-tolerant to salinity and sensitive to
water logging and thus, prefers well- drained soils

Adilabad district of A.Phasgoneup after theintroduction
of Bt cotton hybridsand is presently grown in an area of
about 2.794 |akh hectares (2010-2011) mainly duetothe
Bt cotton, genetically modified to make insecticidal
protein(s) fromthe soil bacterium Bacillusthuringiensis
wasfirst commercialized in 2002 against bollworms, Bt
cotton spread rapidly, resulting in greatly increased
productivity and reduced insecticide use (APCOAB,
2009).
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Cottonisoneof themost important commercial crop
grown in the district for the last 50 years under rainfed
conditions. Cotton yields under rainfed ecosystem are
low owing to erratic rainfall and hence, the crop suffers
from moisture stress during post monsoon season which
coincides with flowering and boll development stages.
Majority of the farmersin the district do not follow the
recommended spacing whichismost important agronomic
practice under rainfed conditionsto get good crop yield.
The soils of the district are predominantly black which
constitutes about 80 per cent. Cotton is the major
commercial crop growninthedigtrict for thelast 50 years.
Sorghumisthe staplefood crop followed by paddy. Under
rainfed condition soybean, redgram, paddy-irrigated,
mai ze cultivated during Kharif season and sorghum,
wheat, irrigated paddy, Bengal gram, sesamum, safflower,
groundnut etc. cultivated during Rabi season. Primitive
agriculture with local varieties popularly known as
Gourani varietiesis still prevailing in remote and tribal
villages. For sustainability, farmers are adopting.

Rainfed cotton yields are low owing to erratic and
uneven distribution” of rainfall. Rainfed cotton suffers
from moisture stress during post monsoon season which
coincides with flowering and boll development stages.
Magjority of thefarmersinthedistrict werenot following
the recommended spacing and not maintaining the
optimum plant populations in cotton under rainfed
conditionsand getting poor cropyields. Inorder to provide
abase line dataon the performance of Bt cotton hybrids
for various spacing under rainfed condition in red chalka
soils,the present study was taken up in Adilabad district
in six different locations continuously two years under
District Agricultural Advisory and Transfer of Technology
Center which is one of the Agro-technology transfer
center of AcharyaN.G. RangaAgricultural University at
Adilabad district head quarters to provide updated
agricultureinformation to thefarming community.

It isin this context that a systematic study was
undertaken to assess the performance of three Bt cotton
hybrids in both black cotton (BC) and red chalka soils
with two different spacings. Six locations appropriate to
farming situation were chosen inthe district.

REeseArRcH PrROCEDURE

Location and site characteristic of study area:
Adilabad is Northern most district of AndhraPradesh
situated between 77° 46’ and 80° 01’ of the Eastern
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Longitude and 18°40° and 19° 56’ of Northern Latitudes.
Thealtitudeisaround 2000 meters above mean sealevel.
It is bounded on north, east and west by Maharashtra
state and on south by Nizamabad and K arimnagar districts
of Andhra Pradesh. The most important river that flows
inthedistrict isthe Godavari, which forms the southern
boundary of the district. The other rivers include the
Penganga, the Wardha and the Pranahita. The Kaddam
and the Peddavagu are tributaries of the Godavari.

The experiment was conducted on farmer’s fields
as farmers participatory approach during Kharif 2008-
09 and 2009-10 seasons at six locations. An average
rainfall of 1093.6 mm in 2008 and 1137.0 mm during
2009 season was received in 55 and 57 rainy days,
respectively. The experiment was laid out in split plot
design with Bt hybrids as main plots and spacing as sub
plotswith 7 replications. The main plots were same both
inBC soilsand red chalkasoils. However, spacingsvaried
in subplots. In red chalka soils, treatmental spacing
adopted was 60 x 60 cm which is the recommended
spacing and was tested against a spacing of 90 x 90 cm,
adopted by farmers. Three popular hybridsviz., Mallika
BG-I11, Rasi BG-Il and Paras Brahma BG -Il were
included and the crop was sown in second fort night of
June during both the years of study. Standard crop
management practi ceswere adopted to raise agood crop.
Observations were recorded on yield attributes and the
crop was harvested periodically inthree pickingsand the
yield was recorded.

ResearRCH ANALYSISAND REASONING

Therewas no significant difference observed among
the varietiestested for plant height at harvest, number of
sympodial branches per plant, number of bolls per plant
and kapas yield (kg ha?). With regard to boll weight
pooled mean over two yearsindicated that MallikaBG |
gavesignificantly higher plant height (113.7 cm) compared
toRaas BG Il (109.7 cm) but it was at par with Brahma
BG Il (113.5cm). No significant difference was observed
among the varieties tested for number of sympodial
branches per plant (Table 1). The number of bolls per
plant and boll weight wassignificantly higher in Mallika
BGII (34.0and 4.61, respectively) and it was at par with
Brahma BG |1 (32.7 and 4.57, respectively). Similarly
there was no significant difference among the varieties
for seed cotton yield except in 2009-10 where Mallika
BG I1 exhibited significantly highest seed cotton yield of
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Table 1: Effect of spacing on number of bolls per plant, boll weight and seed yield of cotton in Red chalka soils Kharif 2008-09 and 2009-10

Pant height at harvest No. of sympodial No. of bolls/ plant Boll weight (g) Kapas yield (kg/ha)
Treatments  —oge- z(ggg- 2mz§rancgg§£;-pl = 2008~ 2000- 2008 2000- 2008 2000-

0@ 10 Mem o9 qg Mem 9 g9 Men 59 g Men o9 yg  Men
Main plot - Bt. Hybrid
MalikaBGIl 1075 1200 1137 195 205 200 3L5 365 340 440 481 461 1755 2140 1948
Raes BGIl 1045 1150 1097 195 190 192 295 350 322 441 455 448 1725 1965 1845
BrahmaBGIl 1100 1170 1135 185 185 185 3L0 345 327 445 470 457 1820 2070 1945
Mean 1073 1173 1123 192 193 192 307 353 330 442 469 455 1767 2058 1913
SEms 05 28 15 122 09 063 077 067 054 005 006 003 540 530 480
SEd+ 07 40 21 172 127 09 109 095 077 007 009 005 760 750 680
CD.(P=005) 15 NS 45 NS NS NS NS 206 167 NS 018 011 NS 1633 NS
cV (%) 112 164 138 168 122 145 166 150 158 133 134 133 181 168 174
Sub plots - spacing
1.60x60cm 1100 1197 1148 183 190 187 290 340 315 423 461 442 2033 2253 2143
2.90x90cm 1047 115 1098 200 196 198 323 366 345 461 477 469 1500 1863 1682
Mean 1074 1174 1123 192 193 192 307 353 330 44 47 46 1767 2058 1913
SEms 15 28 134 111 093 065 049 078 035 004 005 004 407 589 358
SEd: 22 4 189 157 132 091 069 11 049 006 007 006 57.5 833 506
CD.(P=005) 47 NS 399 NS NS NS 146 232 104 013 015 130 1210 1751 1064
cV (%) 148 179 163 188 156 172 152 172 162 131 135 133 175 193 184
Interactions
SEms 12 23 11 09 07 05 04 06 03 003 004 003 326 472 287
SEds 18 32 15 13 11 07 06 09 04 004 006 005 461 668 406
CD.(P=005) 38 68 32 NS NS NS NS NS NS 010 NS NS NS NS NS
oV (%) 148 179 163 188 157 172 152 172 162 131 135 133 175 193 184

NS= Non-significant

Table2: Rainfall of thedistrict during the year 2008-09 and 2009-10

Months - - 2008-09 - - - 2009-10 -
Total rainfall received (mm) No. of rainy days Total rainfall received (mm) No. of rainy days
June 126.3 6 101.2 8
July 220 14 166.5 18
August 378.8 16 185.3 15
September 141.87 4 122.5 5
October 12.2 1 39.6 5
November 14 1 26.4 3
December 0.0 0 - 0
January 0.0 0 16.1 1
February 0.0 0 75 1
March 20 0 0.8 0
April 0.0 0 0.0 0
May 05 0 1.0 0
Tota 894.5 42 683.0 56
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2140 kg ha* but it was at par with BrahmaBG 1l (2070
kg ha?).

Effect of spacing:

Closer spacing of 60x60 cm resulted in significantly
higher plant height of 114.8 cm compared to wider spacing
of 90x 90 cm (109.8 cm) (Table 2). Similar resultswere
observed by Rajendran et al. (2010). The effect of
spacing on number of sympodial branches per plant was
non significant during individual yearsand al so mean over
two years. Asregards number of bollsper plant, boll weight
and seed cotton yield the effect of spacingwherehybrids
in closer spacing had lesser number bolls per plant, lesser
boll weight and more kapas yield compared to wider
spacing. Similar resultswere obtained by Bhalerao et al.
(2010) under rainfed condition.

Interaction effect:

Interaction among the hybrids tested and spacing
wasnon-significant for al the parametersin both the soils
except for plant height at harvest in both the soils. Overall,
the cotton yields recorded during 2008-09 was
comparatively low as compared to 2009-10. Though the
quantity of rainfall was high during 2008-09 (894.5 mm
with 42 rainy days) might be due to high intensity and
uneven distribution. Whereas during 2009-10, though
rainfall was comparatively low (683.0 mmwith 56 rainy
days), itsuniform distribution for longer period with low
intensity enhanced theyiel d level sdueto high soil moisture
conservationinrainfed conditions (Table 2).

Conclusion:

Cotton grown under closer spacing with high dense
plantings tended to close canopy earlier and more
compl etely, suppressweed growthand mature earlier than
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wider spacing. The main advantage of closer spacingin
cotton includes lower planting costs, soil moisture
conservationin rainfed conditions. Cotton can begrown
under wider plant to plant spacing of 90 x 90 and 120 x
90 cm will facilitate cultural and plant protection
operationsbesidesreducing the costly seed requirements.
Thisfinding suggeststhat maintenance of closer spacing
inrainfed particularly under tropical Indian conditionsis
more beneficial to the farming community than wider

spacing.
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