
Indian Journal of Agronomy 56 (1): 74__77 (March 2011)

*Corresponding author E mail: rajni.sharma9266@gmail.com
Present address: District Extension Specialist (Agronomy), FASS,
Amritsar, Punjab

Effect of chemical defoliation on boll opening percentage, yield and quality
parameters of Bt Cotton (Gossypium hirsutum)

RAJNI*, J.S. DEOL AND A.S. BRAR

Punjab Agricultural University, Ludhiana, Punjab 141 004

Received: August, 2010

ABSTRACT

A field experiment was conducted during kharif of 2008 and 2009 to study the effect of chemical defoliation on
boll opening percentage (BOP), yield and quality parameters of Bt Cotton (Gossypium hirsutum L.). The experi-
ment was laid out in a randomized complete block design with four replications comprising twelve treatments, viz.
control, thidiazuron 100, 150 and 200 g/ha, ethrel 1.0 and 1.5 l/ha applied at 40 or 60 BOP and gramoxone
(paraquat) 1.0 l/ha applied after first picking. Defoliation with ethrel 1.5 l/ha at 60 BOP resulted in higher number of
picked bolls/plant and BOP when compared with control. However, maximum seed cotton yield was obtained with
ethrel at 1.0 l/ha (2.27 and 1.96 t/ha) and it was followed by thidiazuron 100 g/ha (2.21 and 1.92 t/ha) applied at 60
BOP. Gramoxone (paraquat) application at 1.0 l/ha after first picking failed to exert any significant influence on
seed cotton yield and yield contributing characters. The B:C ratio of thidiazuron 100 g/ha at 60 BOP was compara-
tively higher when compared with rest of the defoliation treatments.  Seed index, lint index, ginning-outturn, oil
content (%) in seeds and fibre quality parameters, viz. 2.5 % span length, fibre bundle strength and fibre fineness
were not significantly influenced by any of the defoliation treatment.
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Cotton is a major cash crop of kharif season in south-
western region of Punjab. It occupied an area of 6.04 lakh
ha during 2008-09 with total production of 22.34 lakh
bales and has an average productivity of 663 kg lint/hect-
are (PAU, 2010). Punjab, a leader in cotton production till
recent times has trailed behind other states in average pro-
ductivity. One of the constraints that limit realization of
potential yield of cotton is poor and uneven opening of
mature bolls. Excessive vegetative growth attained by cot-
ton hybrids and thick crop canopy as a result of liberal use
of nutrients hinders the opening of mature bolls, delays
crop maturity and prolongs picking duration. Dense foli-
age also hinders the circulation of air and sunlight penetra-
tion. Thus not only the photosynthetic and metabolic ac-
tivities are adversely affected but dehiscence and delayed
opening of bolls are also caused in cotton (Jain et al.,
1983). Shedding of leaves with defoliants, terminate cot-
ton development in preparation for harvest and expose the
bolls to better circulation of air and sunlight which in turn
favors quick boll opening and early picking (Christidis and
Herrisen, 1955). Defoliants normally produce ethylene,

which is a ripening hormone and causes leaf drop and
bolls to crack open and fluff out. Secondly, it leads to
clean and efficient picking as the pigments in the leaves
can stain and reduce the quality of the cotton fibre. Defo-
liants are therefore used to synchronize and enhance boll
opening in cotton, thus allowing the farmer to obtain
maximum yield in a single harvest. The present investiga-
tion was, therefore, undertaken to study the effect of
chemical defoliation on seed cotton yield, boll opening
percentage and quality parameters of cotton.

MATERIALS AND METHODS

The experiment was carried out at the Students’ Re-
search Farm, Department of Agronomy, Punjab Agricul-
tural University, Ludhiana, during the two consecutive
kharif seasons of 2008 and 2009. The soil of the experi-
mental field was loamy sand in texture, normal in reaction
(pH 8.1), low in organic carbon (0.31%) and available ni-
trogen (258.5 kg/ha) and high in available phosphorus
(24.4 kg/ha) and potassium (339.4 kg/ha). The experiment
was laid out in a randomized complete block design with
four replications comprising 12 treatments, viz. control,
thidiazuron 100, 150 and 200 g/ha and ethrel 1.0 and 1.5
l/ha at 40 or 60 BOP (boll opening percentage), respec-
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tively and gramoxone (paraquat) 1.0 l/ha after first pick-
ing. Bt Cotton hybrid RCH 134 was sown on 5 May 2008
and 28 April 2009, on a well prepared seed bed with a uni-
form seed rate of 1.5 kg/ha at inter-row spacing of 67.5 cm
and intra-row spacing of 90 cm. Recommended cultural
practices and plant-protection measures were followed
throughout the crop growth seasons. Data on yield at-
tributes were recorded from five tagged plants per plot,
whereas to get total seed cotton yield per plot, the seed
cotton yield of first, second and third picking was weighed
separately and added. Observations on boll opening per-
centage (BOP), setting percentage, ginning outturn (GOT)
and lint index were computed using following formula:

Number of open bolls/plant
BOP = × 100

Total number of bolls/plant

Total number of bolls/plant
Setting percentage = ×100

Total number of flowers/plant

Lint weight (g)
GOT = × 100

Weight of seed cotton (g)

Lint index= {Ginning outturn/100–Ginning outturn}× 100

Different fibre quality parameters were evaluated by
High Volume Instrument (HVI) 9000.  Oil content of seeds
was determined by using hexane in Socs Plus apparatus
(AOAC, 2001). Seed germination of harvested crop was
evaluated by sowing 20 seeds from each treatment in poly-
ethylene bags under field conditions.

RESULTS AND DISCUSSION

Yield contributing characters
The number of picked bolls per plant and boll opening

percentage increased significantly with application of de-
foliants (Table 1). Maximum number of picked bolls per
plant (44.0 and 42.0) was recorded with ethrel 1.5 l/ha
applied at 60 BOP which was 14.3 and 16.6 % higher than
control (38.5 and 36.0) during 2008 and 2009, respec-
tively. While, thidiazuron 200 g/ha at 60 BOP recorded
11.2 and 12.8% higher number of picked bolls per plant
than control in both the years, respectively and was statis-
tically at par with ethrel 1.5 l/ha applied at 60 BOP. All
levels of thidiazuron and ethrel resulted in significantly
more number of picked bolls/plant when compared with
control but were statistically at par with each other. In-
crease in number of picked bolls per plant with application
of defoliants might be due to increased production of eth-
ylene inside the bolls, leading to weakening and dissolv-
ing of cell walls and build up of internal pressure causing
carpels to split apart and allowing the bolls to open natu-
rally. Gramoxone (paraquat) application at 1.0 l/ha after

first picking failed to exert any significant influence on
number of picked bolls/plant. The present study endorses
the findings of Thakral et al. (1991) and Singh et al.
(2003) on effect of defoliants on number of bolls picked
per plant. Maximum BOP of 98.76 and 98.82 was re-
corded with ethrel 1.5 l/ha applied at 60 BOP which was
significantly higher than control (87.42 and 85.75) and
gramoxone (91.79 and 90.19), but was statistically at par
with rest of the defoliation treatments. Increase in boll
opening percentage with increased levels of defoliants was
clearly evident from increased number of picked bolls per
plant. Application of different defoliants had a non-signifi-
cant effect on boll weight. Thidiazuron 100 g/ha applied at
60 BOP produced the maximum boll weight of 3.21 and
2.91 g against 2.71 and 2.58 g of control in both the years,
respectively.

Seed cotton yield
Application of various defoliants at 40 or 60 BOP had

a significant influence on total seed cotton yield in both
the crop growth seasons (Table 1). Maximum total seed
cotton yield of 2.27 and 1.95 t/ha was obtained with ethrel
application 1.0 l/ha at 60 BOP which was 33.2 and 28.9 %
higher than the untreated control (1.70 and 1.52 t/ha) in
2008 and 2009, respectively but was statistically at par
with rest of the defoliation treatments except gramoxone
(paraquat). Thidiazuron 100 g/ha applied at 60 BOP re-
corded seed cotton yield of 2.21 and 1.92 t/ha which was
29.5 and 26.8 % higher than control and was statistically
at par with ethrel 1.0 l/ha applied at 60 BOP. Various lev-
els of ethrel and thidiazuron at 40 or 60 BOP resulted in
15.8 to 19.7 and 15.3 to 17.5 % higher total seed cotton
yield than control during 2008 and 2009, respectively.
Application of defoliants at 60 BOP although produced
numerically higher total seed cotton yield than 40 BOP but
was statistically at par with each other. Thus defoliants can
successfully be applied either at 40 or 60 BOP for realiz-
ing higher seed cotton yield. These findings corroborate
with Malik et al. (1991), Mehetre et al. (1993), Babu et al.
(1995), and Singh et al. (2003). Increase in yield with ap-
plication of ethrel and thidiazuron was attributed to their
favorable effect on yield determining parameters like num-
ber of picked (opened) bolls/plant and boll opening per-
centage (Table 1). Gramoxone (paraquat) application of
1.0 l/ha after first picking, although resulted in numerically
higher seed cotton yield (1.82 and 1.63 t/ha) than control
(1.70 and 1.52 t/ha) but the differences were non-signifi-
cant in both the years of study.

Quality parameters
Various defoliation treatments had non-significant in-

fluence on seed index, lint index, Ginning-outturn (GOT)
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and fibre quality parameters (fibre fineness, bundle
strength and 2.5% span fiber length) of Bt cotton (Table
2). Thus chemical defoliation had no adverse effect on
quality of cotton fibre. Singh et al. (2003) also reported
that seed index and lint index were not significantly af-
fected with defoliation. Cotton defoliation with
thidiazuron and ethrel at either 40 or 60 BOP stage and
gramoxone (paraquat) applied after first picking had a
non-significant effect on oil quality. The residual effect of
defoliants on seed germination was evaluated and found
that defoliants had no adverse effect on germination of
cotton seeds.

Economics
The results of the present study showed that net returns

( /ha) and B: C ratio was markedly higher with
thidiazuron 100 g/ha applied at 60 BOP (Table 1) due to
higher yield and less cost of cultivation in both the years
of study. Although application of ethrel 1.0 l/ha at 60 BOP
had resulted in maximum seed cotton yield of 2.27 and
1.96 t/ha in both the crop growth season respectively but
B:C ratio is comparatively less when compared with con-
trol due to high cost of this chemical.

Present investigation showed that application of
thidiazuron and ethrel resulted in significantly higher to-
tal seed cotton yield over control. Ethrel 1.0 l/ha and
thidiazuron 100 g/ha applied at 60 BOP recorded the maxi-
mum total seed cotton yield. But B:C ratio of thidiazuron
100 g/ha applied at 60 BOP was higher than rest of the
treatments. Different defoliation treatments did not have
any harmful effect on quality parameters like seed index,

lint index and ginning out-turn and fibre quality param-
eters.
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