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Abstract — A Field experiment was conducted ¢ Main
Cotton Research Station, Navsari Agricultural Univesity,
Surat during kharif 2012-13 with an objective to find out
optimum plant geometry and requirement < productivity,
economics and NUE of Bt cottorfVar. G. Cot. Hy-8 BG-
I1). Twelve treatment combinations consisting of threeelvels
of plant geometry (120 x 30, 120 x 4&nd 120 x 60 cm) anc
four levels of nitrogen (160, 200240 and 280 k Nha-1) were
tried in factorial randomized block design with fou
replications. Bt cotton sown at120 x 60 crrand 280 kg Nha-1
registered remarkably higher valuesfor growth and vyield
attributes viz., plant height, number of ympodia, number of
bolls plant-1, boll weight and seed cotton weight plar-1 of Bt
cotton. Significantly the highest seed cotton and stalk yids
were recorded under plant geometry atl20 x 45 cm and 28
kg N ha-1 but, it was remainedat par with 240 kg N he-1.
The quality of Bt cotton in terms of ginning percentageoil
content and fibre uniformity ratio as well as bunde strengtt
were not influenced significantly due to different plant
geometryand levels of nitrogen but, chlorophyll content wa
found to be significantly increasedwith increasing levels ol
nitrogen.

Keywords — Bt Cotton, Pant Geometry, Nitrogen Level,
Nitrogen use Efficiency.

[. INTRODUCTION

Cotton is a king of fibre crops due to its indut
importance, it is known asWhite Golc". It is an
important cash crop, major source of foreign exgeasnc
plays an important rel in agriculture, industry ar
economic development of the country. At pres
genetically modified cotton is widely accepted lmglian
farmers.Average productivity of India is 560 kg lint -1,
which is low as compared to world average of 7885irkg
ha-1 (Anon., 2012). By introducinghe Bt gene in
hirsutum species for control of bollwornBt hybrids have
become popular among farmers.  Hybrids cultivated
on commercial scale, the cotton production inntry has
reached to 31 million bales with increase in praiditg.
In Bt cottonvegetative growth is restricted due to 10
setting of fruiting bodies on the plant, which regwcloser
spacing for better yield. Thuesyronomii requirement like,
plant geometry and fertilizer needs vary Bt cotton. The
first public sector Bt cotton hybrigariety developed b
this university G. Cot. Hy-8 BG-lis most popular amor
farmers of Gujarat. In view of thithe present study wi
plannedto find out suitable plant geometry and fertili:
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needs for Bt cotton@. Cot. Hy-8 BG-Il) under South
Guijarat conditions.

[I. MATERIALS AND METHODS

A Field experiment was carried out at Main Cot
Research Station, Navsari Agricultural Universi8uyrat
during kharif - rabi 2012-3. The experimental soil was
clayey in texture, low in organic cark (0.46 %), medium
in available nitrogen(298 kg/ha and phosphorous (49
kg/ha) and high in available potassii (528 kg/ha) and
slightly alkaline in reactiofpH 7.8) The Bt cotton variety
G. Cot. Hy-8 BGH sown with dibbling method as p
treatments. Twige treatment combinations consisting
three levels of plant geomet(g1: 120 x 30 cm, S2: 120 x
45 cm and S3: I x 60 cm) and four levels of nitrog
(N1: 160 kg ha-1, N2200 kg h-1, N3: 240 kg ha-1 and
N4: 280 kg ha-Lwere tried in factoriarandomized block
design with four replication All other practices were
followed as per the recommendatioCotton was sown in
1st week of July and 40 kg P205 applied as basal
Single Super Phosphates per recommendation 40
P205/ha. N was applied five equal splits at 30, 60, 75,
90 and 105 DAS as per treants in the form of ure. In
order to minimize weed competition, -emergence
application of Pendimethalin @ 1.0 kg-1 followed by
one hand weeding and two interculturing were ddree
crop was irrigated at an interval of 20 days afessatior
of rainfall. Plant protection measures were takenaad
when necessarylhe observations related to growth ¢
yields were recorded and subjected to statistinalysis.
The fibre quality paranters were evaluated at Cott
Research Laboratory as HIV.

[1l. RESULTS AND DISCUSSION

Effect on Growth

The growth and yield attributing characters sigmifitly
influenced by various plargeometryand fertility levels.
The maximum planheight andsympodial branches were
recorded higher under 120 x 60 plant geometry at
harvest. The plant height of Bt cotton was observed
significantly higher under the treatment having 280N
ha-1 (N4 as compared to remaining levels of nitrc.
Under the same fertility levethe maximum numbers of
sympodial brancheswere recordeddue to adequate
amount of nitrogen application resulting in conting
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vegetative growth. Zarina et .af2011) also reporte
similar results.
Effect on Yield

The Btcotton responded significantly due to differ
plant geometryThe maximum numbers of bolls pl-1,
boll weight and Seed cotton weight pl-1 were recorded
under 120 x 60 cm plant geometrtg compared tother
levels.It was might be due to less comjtion exerted for
light, moisture and nutrients. Sufficient interdept of
sunlight promotes efficient photosynthesis acegtianc
ultimately greater accumulation of photosynthesislar
wider spacing. Narrow spacing with dense p
population resulteth the lower values of yield attribute
The reduction in yield with increase in plant sity could
be attributed due to moreompetition within plant to
plant spacingIn wider spacing might be attributed
relatively less inteplant competition becae of more
space availability to individual plants. Theresults are
similar to the findings of those reported by Hadlikand
Halemani (2002). The perusal of daTable-1) indicated
that significantly the highest seed cotlas well as stalk
yields wereproduced under plant geome120 x 45 cm
as compared to 120 x 30 cm ar2DIx 60 cm. This migt
be due to higher values of yield attributes andnaltely
produce more seed cotton yieldarvest indexdid not
influenced significantly due to differer treatments,
however, numericallyhigher harvest index register
under in plant geometry at 120 x 45 chhe results are in
close conformity with those of Giri (28).

Favorable effect of nitrogen on vyield attributesd
resulted into significantly better yields Bt cotton.
Higher level of nitrogen i.e. 280 kg N h-1 produced
higher seed cotton yield as well as stalk yield, which
was remain at par with 240 kg N hattcreased in yiel
due to increase level of nitrogen might be due
favorable effect of nitrogen on plant growth ¢
development, which was evident from increased
matter accumulation and yield attributing charaglike
bolls/plant and boll weightthese effect observed
yields. Different levels of nitrogerexert significant
influenced on harvest index of cotton. Kumet al.
(2011) also reported significant and favorable effect
fertility levels on seed cotton yield.

Interaction Effect

Interaction effect of S XN on seed cotton yield «

cotton was found to be significant. The treatmédrit2 x
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45 cm spcing with application of nitrogen @ 280 kg-
1 (S2N9 recorded significantly higher value as compe
to other spacing andower level of nitrogen, but it
remained at par with S2Ni3 e. spacing of 120 x 45 ¢
spacing with application of nitren @ 240 kg ha-1. This
optimum requirement fogetting economical yield of Bt
cotton. This might be due to significant amount
nitrogen available during the crop growth, whichremase
growth and yield atibutes and ultimately enhanced !
production of seed cotton yield. Kumar et al. (20alko
observed increasing trend of nitrogen increasiegdrin
seed cotton yield witldecreasing and increasing plani
plant spacing.

Quality Parameters

The quality of Btcotton in terms ochlorophyll content,
ginning per centoil content inseed, fibre uniformity ratio
and bundle strengtivere not influenceremarkably due to
different plant geometry arldvels of nitroge(Table 3).
Economics

Higher values of net returns and I ratio were found
with 120 x 45 cm plant geometry might be due tahkit
seed cotton yield. Increasing trend in net inconay foe
due to increased seed cotton yield with increakngl of
nitrogen.

It can be concluded th&harif Bt cotton shall be sown
at 120 x 45 cnspacing and applied nitroc at 240 kg ha-
1 (urea applied in 5 equal splits at 30, 60, 75, 8@ #05
DAS) under 8uth Gujarat condition for gettinhigher
seed cotton yield and netonetaryreturns.
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Table 1.Growth, yield attributes, yields, economics and NiB Bt cotton as influenced by plant geometry nitrogerele
Treatment Plant L Sym Bolls Boll Yield Harvest inde| N-use | Netreturn (Rs.
height (cm) podial Iplant | weight (g) (%) efficiency hat)
Iplant Seed cotton  Stalk (ka/kg)
(kg ha') | (kg ha')
Plant geometry (S)
S;: 120 x30cm  88.9 20.6 30.5 3.53 110.5 110.5 34.15 - 58744
S,: 120 x45cm  96.5 21.1 33.7 3.69 118.2 118.2 34.21 - 75178
S;: 120 x 60 cm 102.5 22.0 36.2 3.77 120.6 120.6 34.18 - 65734
S.Em. 2.36 0.43 0.7: 0.03 126.6 126.6 0.02 - -
C.D. (P =0.09) 6.80 1.24 2.11 0.08 2.7 2.7 NS -
Nitrogen levels (N kg h&)
N, : 160 92.3 19.3 32.2 3.61 1924 3729 34.04 32.07 60253
N,: 200 94.5 20.5 32.€ 3.62 2022 3901 34.14 10.12 64151
N3: 240 97.1 22.0 33.€ 3.67 2096 4030 34.21 8.73 66926
N,4: 280 99.8 22.6 35.2 3.74 2207 4223 34.32 7.88 71399
S.Em. 2.73 0.50 0.8¢ 0.03 64.0 108.4 0.06 -
LSD (P =0.05) 7.85 1.43 2.44 0.09 184.2 311.8 0.18 -
Table 2.Interaction effect of due to different plant geometnd levels of nitrogen on seed cotton yield ot&tor
[Treatment Nitrogen levels (N kg h
Plant geometry (S) N; (160) N (200) N; (240) N,4 (300) Mrean
S; (120 x 30 cm) 1664 1641 2156 2033 1874
S, (120 x 45 cm) 2008 2182 2182 2345 2154
S;(120 x 60 cm) 1799 2243 1949 2244 2059
Mean 1824 2022 2096 2207 -
S.Em. + 110
LSD (P =0.05) 319
Table 3.Quality parameters (Bt cotton as influenced kgifferent treatmen
Treatment Chlorophyll content in leaw: Ginning | Oil content Fibre Bundle strength
(mg cm?) Per cent (% in seed (%) uniformity ght
60DAS | 90DAS | 105DAS ratio (tenacity)
Plant geometry (S)
S;: 120 x 30 cm 32.9 35.1 37.6 314 16.6 50.2 22.7
S;: 120 x 45 cm 33.6 35.2 37.9 32.3 17.6 51.1 23.5
S;: 120 x 60 cm 33.8 35.5 38.3 31.8 17.1 50.6 23.1
S.Em. + 0.26 0.29 0.38 0.24 0.25 0.32 0.19
LSD (P = 0.05) NS NS NS NS NS NS NS
Nitrogen levels (N kg ha)
N;: 160 32.3 34.5 36.5 316 16.8 50.4 22.9
N,: 200 334 34.9 37.8 31.8 17.0 50.6 23.0
N3: 240 33.8 35.5 38.5 31.8 17.1 50.6 23.1
N,: 280 34.2 36.1 38.8 32.1 17.5 50.9 23.3
S.Em. 0.30 0.34 0.44 0.27 0.29 0.37 0.22
LSD (P = 0.05) 0.85 0.98 1.26 NS NS NS NS

*NS — Non-significant
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