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ABSTRACT : Field experiment was conducted during three consecutive kharif2013 to 2015 to evaluate
the effect of detopping and foliar application of growth regulators on growth parameters, yield and
yield attributes of Bt cotton. The experiment was comprised of total nine treatments with control.
Detopping of cotton plants were done at 60 and 75 DAS. Foliar application of MH (30ppm) and Ethrel
(40ppm) were done at 60 DAS and these PGR sprayed at 80 and 90 DAS with combination of detopping
at 60 and 75 DAS. Present investigations clearly revealed that significantly highest seed cotton
yield of 3923 kg/ha was obtained with detopping at 75 DAS + application of MH@30 ppm at 90 DAS
and it was at par with detopping at 75 DAS (3728 kg/ha). The increase in yield was primarily due to
increase in plant spread, chlorophyll content, SLW, length and number of sympodial branches and

increased number of bolls/plant. This increase in seed cotton yield over control varied from 15.1 to

21.1 per cent.
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Cotton is most important kharif season
cash crop of Gujarat in India. Cotton plays an
important role in national economy. Cotton is
cultivated on about 29.2 million ha across the
world. India having the largest area under cotton
cultivation in the world is ranging between 10-
11 million ha. It accounts for about 36 per cent
of the global cotton area and contributes 33.2
per cent (35.1 million bales) of the global cotton
produce (105.72 million bales) and rank first. The
yield/ha is however low i.e. 568 kg/ha against
the world average 788 kg/ha. In India, Gujarat
is the largest producer of cotton having 2.4
million ha under cotton cultivation, producing
9.18 miillion bales and ranks first in production

(Anonymous, 2016).

Many attempts have been made to alter
the growth habit of the crop (through mechanical
and chemical means) so as to improve
productivity and to bring about some more
amenability for cultural manipulations.
Literature abounds with several reports on
Ethylene and MH

physiological reactions and a series of growth

triggered /enhanced

processes leading to greater main stem node and
sympodial branches, number of squares, number
of bolls and enhance seed cotton yield. These
results are in conformity with earlier works of
Buttar and Singh (2013), Nawalkar et al., (2014),
Kumari and George (2012). Keeping these facts
in mind, the present investigation was carried

out to investigate the impacts of modification of
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physiological parameters through detopping,
Ethylene and MH on growth and yield of cotton.

MATERIALS AND METHODS

A field experiments were conducted at
Cotton Research Farm, Junagadh Agril.
University, Junagadh during the three
consecutive kharif 2013 to 2015 on irrigated
cotton. Cotton genotype Vikrum-5 BG-II was
sown after rainfall with a spacing of 120 x 45cm
in medium black soil. The cotton plant growth
controlled by detopping (removal of 6-10 cm apical
bud) the plant and by spray of growth inhibitors
(Maleic hydrazide and Ethrel) and with its
combinations. There were 9 treatments viz., T1-
Control, T2-Detopping at 60 DAS, T3- Detopping
at 75 DAS, T4-ethrel@40ppm at 60 DAS, T5-
MH@30ppm at 60 DAS, T6-Detopping at 60 DAS
+ ethrel@40ppm at 80 DAS, T7- Detopping at 60
DAS + MH@30ppm at 80 DAS, T8- Detopping at
75 DAS + ethrel@40ppm at 90 DAS and T9-
Detopping at 75 DAS + MH@30ppm at 90 DAS.
All recommended agronomical and plant
protection measures were carried out in time
to keep the crop in healthy condition.

Five plants from each treatment were
selected randomly and tagged for recording
various observations on morpho-physiological
growth parameters and yield attributes at
periodically and at harvest. Seed cotton yield was
worked out from the net plot basis and expressed
as kg/ha. Statistical analysis was carried out
by using the procedure of Panse and Sukhatme
(1985).

227

RESULTS AND DISCUSSION

Plant height (cm) : The plant height was
recorded significantly minimum in treatment
T3 (81 cm) and T9 (82 cm) in all the treatments
in detopping at 75 DAS with application of MH at
90 DAS as compare to control(Table 1). The plant
height was minimum due to detopping the plant
and applications of growth inhibitor MH that
inhibit stem inter node length (Kumari and
George, 2012).

Specific leaf weight (mg)- SLW :
Generally specific leaf weight was increased up
to 120 DAS then after it was decreased due to
photosynthate is diverted towards boll
development and treatment differences were
found significant. Maximum SLW decreased in
the treatment T, followed by T,. This shift in
partitioning increased the ability of the plant to
allocate more photosynthate towards
reproductive structures. The results are in
accordance with the findings of Kumari and

George (2012).

Chlorophyll content (mg/cm?) : There
were no any differences found in chlorophyll
content in leaf at initial crop growth stage (at 75
DAS) but latter on treatment differences were
found significant at 95 DAS. Detopping and
application of MH, Ethrel combined were
increased chlorophyll contend in most of the
treatments at 95 DAS.

Plant spread (cm) : Application of MH,
Ethrel and mechanical detopping at different



Kataria and Valu

228

SN SN SN SN SN SN SN SN SN SN SN SN SN SN SN (so0=d) ‘ao
112 0L +°0 0°8C To 0T Pl €T L0 ee 60 80 91 6°¢l R Fug's
LXA
102 99 +°0 9'9¢ To 6'1 el TT 90 ce SN L0 SN SN LT (so'0=d) ‘ao
0L €T o €6 10 L0 S0 80 0 't €0 €0 S'g 9% 90 Fug's
A
T 11 TT 601 09 L6 1 zotL '8 9°g L'y [ ee 8T L€ (%) AD
Lb€ SIIT 10 1'9% SN ce 4k L€ I'1 S'g ST SN 0°LC 6'CC 0¢e (so'0=d) ao
cel ot zo 91 1'0 TT 80 €1 0 6'1 S0 0 S'6 08 01 + Wy 'S
£T6E L1€1 sge 06°L1S or's L1TY SIC £'Sh 68°'GT PIIT 9.°G¢ €6'Sc  8I'bI8 1£'.88 43 L
£6CE 601 0ee TT0sY €e'g 80°'S¢ L1T €68 66°¢T €01 I 01'vc  T8vL8  L1°0S8 +8 L
6SvE $TTT 9ce L9 bGP 0SS SI'te 81T 0°8¢ 08¢l L6 v6°€€ S8'vT 1.°8S8  9S°6S8 S8 ‘1
£8¢¢ 9C11 cee S6°6EY 62°S 80°9¢ 91¢ 01v 8bel 901 96'v€ Lb'ST  98°0S8  61°GLS S8 °L
8c1e 9201 N4 TTEIY 12°S 6Stve 81T The LT YT $0T z8'ee 92T 16488  I€°Lb8 L8 L
10€€ 180T 9ce 88°IEY L€°S 10°S€ 61C 9°s¢ LOYT 801 90'v€ L09T  L6°S88  TL'TYS L8 'L
8TLE 6vC1 cee 15°18% 8¢S 95°8¢ 81¢C eTh €61 801 £S'be L0°'ST  v8LE€8  6C°C98 18 L
161¢ SHOT e +8°0Ct 8¢S 16°€€ 61C 9°L¢ 09°¢T €01 ceee €09  €0°'b68 90'vES +8 1
6£TE T90T sze 61°€Th 8S°'G v 1€ TTT 9°¢e ceTl 86 09°0¢ 69°ST 96168 £0°608 T6 L
(ey/3x)  (ey/33) (wo) ((uwo/3w) (;wo/3w)  Sva sva
[SEIN [SEIN (e /351) (3) funewr  yySusl (wo) SVa S6 SYASL  0SI3e 0ct e (to)
u03300 jurp (%) [SEIN JySrom juerd 0} [erpo juerd pea1dg JuL3U0d (pup/Bw)  (;wp/3w) ysey
[SEEN Ted don 10} og /stod sfeq -dwg /dwis Jueld mydororyo MTS mIs Jueld SJUSUIEDI],

*(erep pajood 1eak 991y ],) Jue[d U031300 JO SI930BIRYD SUIPIIA PUE PAIA ‘sI1ajowrered Yimols [eor30[01sAyd U0 SjUa}eal) JUSIJJIP JO J09JH T dqe],



Effect of detopping and growth retardants on physiology

stages significantly reduced plant height and
increase plant spread in all treatments except
treatments T,, T, and T, than the control (Table
1). Nawalkar et al., (2014) revealed that MH acts
as a growth inhibitory substance and imparts
its inhibitory effect in the biosynthesis of GA,
thus causing shortening of plant height and

increase plant spread.

Number and length of sympodia (cm) :
Significantly highest number (15.89) and length
(45.3 cm) of sympodia was produced in treatment
T, followed by T,. The increase in number of
sympodia may be due to increased number of
nodes on main stem. The MH and detopping
inhibited vertical plant growth and subsequently
promoted lateral growth including branching.
These results are in conformity with the findings

of Anonymous (2010), Kumari and George (2012).

Crop maturity (Days) : Crop maturity was
observed one week early in the treatments T,
(215 days) followed by most of the treatments in
Table 1. Application of growth retardant and
detopping was to restrict the vegetative growth
(plant height) and enforce plant toward

reproductive stage and early maturity.

Number of bolls/plant and average boll
weight : The number of bolls at harvest is an
important yield component having the greatest
direct effect on yield. Detopping at 75 DAS with
application of MH at 90 DAS (T,) was recorded
significantly highest number of bolls (42.17)
followed by detopping at 75 DAS T, (38.56) over

control T, (31.74) shown in Table 1. Increased
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number of bolls were due to increased in
numbers and length of sympodia. These results
are in harmony with the finding of Anonymous
(2010), Nawalkar et. al.,(2014), Kumari and
George (2012). There was no difference found
among the different treatments in average boll
weight (Table 1).

0il yield (kg/ha)

difference found among the treatments in oil

: There was no

percentage but significantly highest oil yield was
obtained in T, (517.90 kg/ha) and it was at par
with T, (487.57 kg/ha) reported in Table 1.

Seed cotton and lint yield : The analyzed
data presented in Table 1 indicated that
treatment differences were found significant
during all the years. Among all the treatments,
detopping at 75 DAS + foliar spray of MH@30 ppm
at 90 DAS (T,) recorded the consistence and
significantly higher seed cotton yield (3923 kg/
ha) during all the experimental years and it was
at par with T, (3728 kg/ha) detopping at 75 DAS.
Same trend was found in case lint yield and
ginning percentage. The higher seed cotton yield
obtained due to increase in numbers and
sympodial length, chlorophyll content and
transport of photosynthate towards reproductive
parts, it was produced and retained more
numbers of squares ultimately plant attained
more number of bolls. The effect of MH and
pruning in cotton crop found that it promoted
lateral growth including branching, boll number
and seed weight increased significantly studied
by Jadhav et al, (2015), Kumari and George
(2012), Buttar and Singh (2013).
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CONCLUSION

The experimental pooled results revealed
that seed cotton yield (3923 kg/ha), lint yield
(1317 Kg/ha) were recorded significantly highest
at harvest with detopping at 75 DAS + foliar spray
of MH@30 ppm at 90 DAS as compared to control
(3239 kg/ha) and it was at par with (3728 kg/
ha) detopping at 75 DAS. The seed cotton yield
increment was recorded from 15 to 21 per cent
as compared to control. It was found to be most
effective and economically viable technology for

enhancing seed cotton yield of Bt cotton hybrids.
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