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ABSTRACT
A field experiment was conducted at Agricultural College Farm, Bapatla, during Kharif 2013-14 and 2014-

15 to study the influence of plant growth regulators and nutrients on growth parameters and quality of Bt cotton.
Significant differences were observed among the parameters studied during two years. Morphological parameters
of cotton such as plant height, and physiological parameters viz., leaf area, and total dry matter production at
various stages of crop growth were greatly influenced by foliar application of NPK with NAA@ 30 ppm and GA

3
@

30 ppm. The fiber quality parameters (Ginning percentage, Span length 2.5 %, Bundle strength and Micronaire
value) were significantly influenced by the use of nutrients and growth regulators. Spraying of  GA

3
 @30ppm  in

combination with KNO
3
 @ 2 % recorded highest ginning percentage (37.74 and 38.39 %) , higher 2.5 % span length

values (35.08 and 35.84 mm) in 2013 and 2014 respectively. GA
3
 @ 30ppm  in combination with urea @2%+ DAP @

2%+ KNO
3
 @ 2% (T

14
) recorded highest mean bundle strength (25.41 g/tex) in 2013 and GA

3
@30ppm  in combination

with KNO
3
@ 2% recorded  highest mean bundle strength (25.56 g/tex) 2014 .Higher seed cotton yield of 2470 kg  ha-

1 in 2013 and 2916.7 kg  ha-1   in 2014  was obtained in cotton receiving GA
3
 @ 30ppm  in combination with KNO

3
 @

2 % (T
13

).
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Cotton, the “white gold or the king of
fibres” is one of the most important cash and
commercial crop in India and in the world. India is
the second largest producer of cotton in the world
next to China. Among various production
constraints, unbalanced and inadequate nutrition to
cotton crop is considered to be one of the important
factors. The transgenic cotton cultivars have a
higher nutrient demand during the boll filling period
(between flowering and maturity) due to their
higher boll retention rate and larger boll load at early
growth stage because of better insect control over
non Bt counterparts. During flowering and boll
maturity stages nutrients are translocated from
leaves to bolls.
             One of the important physiological
disorders which reduce the seed cotton yield is boll
shedding. To get maximum yield in cotton, it is
essential to retain more bolls per plant. Hence,
improved package of technologies are absolutely
necessary to sustain productivity of Bt cotton, which
is occupied by 90% of area in India. To overcome
yield barriers and to increase the productivity, an

attempt was made to study the  present investigation
on Morpho-Physiological parameters and fiber
qualities of Bt cotton hybrids as influenced by foliar
application of plant growth regulators and
macronutrients.

MATERIAL  AND METODS
The experiment was conducted at

Agricultural  College Farm, Bapatla during Kharif
2013-14 and 2014-15 to study the influence of plant
growth regulators (NAA and GA

3
) and  nutrients

(Urea @ 2 %, DAP @ 2%, KNO
3
 @ 2%) on Bt

cotton for enhancing the productivity.  The
experiment was conducted in field No. 23 of
Northern block , Agricultural College  Farm, Bapatla
located 15° 54’ N latitude and 80°30’ E longitude at
an altitude of 5.49 meters above the mean sea level
. The mean maximum and minimum temperatures
of 32.6 0C  and 22.6 0C during 2013, and      28.7 0C
and 23.3 0C during 2014, respectively, recorded
during cropping period, and relative humidity 84.6
per cent and 76.9 per cent, during 2013 and 2014,
respectively. The soil of experimental site was clay



loam in texture, slightly alkaline in reaction, medium
in organic carbon, low in available nitrogen, medium
in available phosphorus and high in available
potassium. All the micronutrients were sufficient
in the soil with values above their critical limits.
The experiment was laid out in Split plot design
with three replications. The treatments were plant
growth regulatorS (NAA@ 30 ppm and GA

3
 @

30 ppm) and foliar nutrition Urea @ 2 %, DAP @
2%, KNO

3
 @ 2 % were sprayed alone and in

combinations at peak squaring,  peak flowering,
peak boll formation and peak boll developmental
stages. The seeds were sown adopting a spacing
of 105 x 60 cm and recommended dose of N, P,
and K 150-60-60 kg N, P

2
O

5
, K

2
O ha-1 was applied

uniformly to all the plots. Full dose of P and K were
applied as basal at the time of sowing. The N was
applied in split application i.e., 50 % N at the time
of sowing, 25 % applied at earthing up and other
25 % at 45 days after sowing. Plant protection
measures were taken as and when necessary.
Observations on plant growth, yield and quality
parameters were recorded. Soil and plant samples
were analyzed as per the procedures.

RESULTS AND DISCUSSION
Growth parameters

The data on different growth parameters
were presented in Table 1. Among the tested cotton
hybrids, Bhaskara recorded significantly higher
plant height,  leaf area and total dry matter
production compared to Bunny BGII during both
the years of study. Spraying of GA

3 
@ 30 ppm+

urea @ 2%+ DAP @ 2%+ KNO
3 
@ 2% recorded

highest mean plant height of 142.87 cm in 2013
and 146.75 cm in 2014 compared to other foliar
treatments and control. GA

3
 treated plants might

have consequently increased GA
3
 biosynthesis

which has a role in cell division and expansion and
hence internodal elongation was observed . Gillani
et al.(2015) reported that plant height was effected
significantly by the application of growth regulators
(NAA @ 1%) and nutrients (N,P and K).

Among the cotton hybrids, there was 10.89
and 10.41 percent increase leaf area in Bhasakara
hybrid than Bunny BG II in 2013 and 2014
respectively at 105 DAS. Spraying of GA @30ppm
in combination with DAP @ 2 % recorded higher
leaf area (10384  and 10750 cm2 plant-1) in 2013
and 2014 respectively at 105 DAS. Total dry matter
production and supply of required photosynthates
for the developing bolls largely depends on leaf area.

These results are in agreement with the findings of
Gillani et al. (2015), Saravanan et al. (2013)

Spraying of plant nutrients and plant growth
regulators significantly increased the total dry matter
of two hybrids during both the years i.e 2013 and
2014. Among the tested cotton hybrids, Bhaskara
recorded significantly higher total dry matter (600.3,
606.25 g plant-1) compared to Bunny BGII  (503.91,
514.27 g plant-1  ) in 2013 and 2014 respectively .
Spraying of GA

3
 @ 30ppm alone and in combination

with urea @2%, DAP@2%, KNO
3
@2% recorded

higher mean total dry matter per plant in both the
years. However, spraying of  GA@30ppm  in
combination with urea @2%+ DAP@2%+
KNO

3
@2% recorded  highest total dry matter

(571.65 g plant-1 and 579.05 g plant-1) in 2013 and
2014 respectively at 135 DAS.
           Such increase in total plant drymatter due
to foliar spray of plant nutrients and hormones is
attributed to increase in  number of branches  with
maximum leaf area. Similar results were reported
and opined by Saravanan (2013) ,Ayyadurai and
Manickasundaram (2014) and Sanghravikiran  et
al. (2012).

QUALITY PARAMETERS AND YIELD
              The data on quality parameters viz.,
Ginning percentage (%) 2.5 %Span length (mm),
Bundle strength (g tex-1) and seed cotton yield (kg/
ha),  are presented in Table 2. There was significant
difference between treatments pertaining to quality
parameters.

   Results clearly indicated that ginning
percentage did not vary significantly among the
treatments. Spray of urea @ 2%, DAP @ 2%,
KNO

3
 @ 2% individually and in combination (urea

@ 2% + DAP @ 2% + KNO
3
 @ 2% ) but these

treatments improved the ginning percentage 2.8,
4.1, 4.23 and 6.5 per cent respectively over no spray
treatment. However, response to combination spray
was more than individual spray at different stages
of crop growth. Spraying of GA @30ppm alone
and in combination with urea @ 2%, DAP @ 2%,
KNO

3 
@ 2% and urea @ 2%+ DAP @ 2%+ KNO

3

@ 2% recorded insignificant variability with regard
to mean ginning percentage in both the years.
However, spraying of  GA

3
 @ 30ppm  in

combination with KNO
3
 @ 2 % recorded highest

ginning percentage (37.74 and 38.39 %) in 2013
and 2014 respectively.
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Ginning percentage (%) 2.5 % span length

2013                                    2014                                      2013                                      2014

V1 V2 Mean V1 V2 Mean V1 V2 Mean V1 V2 Mean

T0 (control) 36.42 32.51 34.46 37.50 33.09 35.30 33.12 29.87 31.50 34.47 30.21 32.34

T1(urea@2%) 36.97 33.86 35.42 37.60 33.91 35.76 33.99 30.91 32.45 34.64 31.54 33.09

T2(DAP@2%) 37.14 34.59 35.87 37.70 34.62 36.16 34.56 31.81 33.19 34.76 31.90 33.33

T3(KNO3@2%) 37.27 34.56 35.92 37.90 35.21 36.56 33.96 32.10 33.03 34.88 32.86 33.87

T4(U+D+K) 37.32 36.08 36.70 37.85 36.45 37.15 34.86 32.86 33.86 34.92 33.42 34.17

T5(NAA@30ppm) 36.43 35.87 36.15 37.27 35.86 36.57 34.02 31.23 32.63 34.89 31.90 33.40

T6(T1+T5) 37.19 36.05 36.62 37.92 36.21 37.07 34.65 31.67 33.16 35.19 32.09 33.64

T7(T2+T5) 37.64 36.81 37.23 37.48 37.02 37.25 34.81 32.42 33.62 35.64 32.86 34.25

T8(T3+T5) 37.85 36.28 37.07 38.26 36.88 37.57 34.82 32.56 33.69 35.87 33.21 34.54

T9(T4+T5) 38.15 36.55 37.35 38.20 36.64 37.42 35.00 32.91 33.96 35.88 33.87 34.88

T10(GA@30ppm) 37.57 36.02 36.80 37.59 36.87 37.23 35.24 31.76 33.50 36.34 32.04 34.19

T11(t1+t10) 38.12 36.67 37.40 38.26 36.90 37.58 35.67 33.54 34.61 36.75 34.12 35.44

T12(T2+T10) 38.23 36.62 37.43 38.96 36.62 37.79 35.83 33.58 34.71 36.86 34.64 35.75

T13(T3+T10) 38.67 36.81 37.74 39.50 37.28 38.39 36.33 33.82 35.08 37.12 34.55 35.84

T14(T4+T10) 38.26 36.80 37.53 39.30 37.20 38.25 36.07 33.61 34.84 37.00 34.65 35.83

Mean 37.55 35.74  38.06 36.05  34.86 32.31  35.68 32.91  

 2013 2014       2013                      2014

                        Sem+      CD         CV(%)     Sem+      CD         CV(%)      Sem+       CD        CV(%) Sem+      CD        CV(%)

                                                    (p=0.05)                               (p=0.05)                                (p=0.05)                                 p=0.05)

Varieties (V)         0.36         2.16        6.50        0.25        1.51        4.49          0.345      2.101 6.90 0.292 1.778     5.71

Spraying of growth     0.54         1.53        3.62        0.51        1.46        3.40          0.533      1.509 3.89 0.526 1.491     3.76

regulators and

 nutrients (T)

T at the same V        0.77          2.17                       0.73        2.06          0.753      2.134  0.744 2.109  

V at the same        0.82          2.82                       0.74        2.38          0.806      2.763  0.776 2.557

or different T  

Table 2. Quality parameters and yield of Bt cotton as influenced by plant growth regulators and
nutrients.
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Spraying of GA @30ppm in combination
with urea @2%, DAP@2%, KNO

3
@2% and urea

@2%+ DAP@2%+ KNO
3
@2% recorded

significant variability with regard to mean 2.5 per
cent span length over spray of GA @ 30 ppm alone
in both the years. However, spraying of  GA
@30ppm  in combination with KNO

3
 @ 2 %

recorded higher values (35.08 and 35.84 mm) in
2013 and 2014 respectively. Spraying of GA
@30ppm alone and in combination with urea @2%,
DAP@2%, KNO

3
@2% and urea @2%+

DAP@2%+ KNO
3
@2% recorded significant

variability with regard to mean bundle strength in
both the years comapared to control. However, and
GA@30ppm  in combination with urea @2%+
DAP@2%+ KNO

3 
@2% (T

14
) recorded highest

mean bundle strength (25.41 g/tex) in 2013 and
GA@30ppm  in combination with KNO

3
@ 2%

recorded  highest mean bundle strength (25.56 g/
tex) 2014 . Abdallah and Mohamed (2013) showed
that, auxin had significant effects on fiber length
and fiber fineness.

  The results indicated that among all the
treatments, application of GA@30ppm  in
combination with KNO

3
@ 2%  (T

13
) recorded

significantly higher boll weight (6.14g and 6.51g)
over control and remaining treatments during both
years of experimentation. This might be due to the
reason that when nutrients are applied through foliar
spray, the nutrients are supplied directly to where
they are required and foliar application may increase
the utilization of applied nutrient by enhancing the
translocation of nutrients into the boll which
increases the number and size of the boll.
                The mean seed cotton yield was
significantly higher in Bhaskara hybrid compared
to Bunny BG II. Bhaskara hybrid recorded 25.06
and 20.80 percent higher mean seed cotton yield
compared to Bunny BG II in both the years
respectively. This might be due to more sympodial
branches, more leaf area, drymatter production,
total chlorophyll and more number of bolls and boll
weight compared to Bunny BG II. Spraying of GA
@30ppm alone and in combination with urea @2%,
DAP@2%, KNO

3
@2% and urea @2%+

DAP@2%+ KNO
3
@2% recorded significant

variation with regard to mean seed cotton yield in
both the years. Spraying of  GA@30ppm  in
combination with KNO

3
 @ 2 % recorded  highest

mean seed cotton yield of 2470 kg  ha-1 in 2013 and
2916.7 kg  ha-1   in 2014 compared to all other
treatments.  The increase in seed cotton yield was
due to increased plant height and  LAI which

resulted in an increase in photosynthetic activity
and dry matter production.These results are in
conformity with the report of  Rajendran et al.
(2010) in cotton crop.

CCONCLUSION
In terms of genotypic performance,

Bhaskara hybrid showed better performance
compared to Bunny BG II. The foliar spray of GA
@ 30ppm + KNO

3
 @ 2% (T

13
)  at peak squaring,

peak flowering, peak boll formation  and peak boll
developmental stage can be recommended for
getting higher dry matter, better assimilate transfer
from source to sink and higher yield in Bt cotton.
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