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The experiment was laid out in split-split plot design with 16 treatment combination replicated thrice. A field
experiment was conducted at Cotton Research Unit, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola
during the season kharif 2021-2022 and kharif 2022-2023. In cotton genotype (V2) PDKV JKL 116 recorded
significantly highest uptake of NPK (117.89, 17.64, 72.44 and 107.88, 24.40 68.05 NPK kg ha-1) over (V1) PKV
Hy-2 (100.12, 22.68, 63.85 and 85.55, 17.76, 56.03 NPK kg ha-1). Among different nutrient management treatment
application of 125% Recommended dose of N and K ha-1 (N2) recorded significantly highest NPK uptake
(114.35, 26.67, 70.61 and 104.58, 23.57, 65.88 NPK kg ha-1) (N1) over application of100% Recommended dose
of N and K ha-1 (103.66, 23.65, 65.67 and 88, 18.60, 58.20 NPK kg ha-1). In different canopy management
practices treatment C2 (monopodia removal at 60 DAS and detopping at 75-80 DAS) recorded significantly
highest NPK uptake (121.48, 28.15, 73.61 and 116.83, 24.18, 70.51 NPK kg ha-1) over C1 (control) 96.61, 22.24,
62.41 and 80.32, 14.56, 50.80 NPK kg ha-1 during both the year of study. In Partial factor productivity (PFP) of
cotton genotype PDKV JKL 116 (V2) observed significantly highest PFP (14.70 and 13.80 kg kg-1) over PKV
Hy-2 (V1) 12.64 and 11.45. Among different nutrient management practices application of 100% Recommended
dose of N and K ha-1 (N1) recorded significantly highest PFP (14.23 and 13.52 kg kg-1) over application of
125% recommended dose of N and K kg ha-1 (13.10 and 11.72 kg kg-1). In canopy management practices
removal of monopodia at 60 DAS and detopping at 75-80 DAS recorded significantly highest PFP (15.16 and
14.18 kg kg-1) over control treatment (C1) 12.31 and 11.69 during both the year of experiment (2021-22 and
2022-23).
Key words : Canopy management, Drip irrigation, Detopping, Mepiquat chloride (MC), Monopodia removal,
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ABSTRACT

Introduction
Cotton is considered to be the main fiber and

commercial crop grown in India. India accounts for 23%
of the world’s cotton production. India ranks first in terms
of cotton cultivation, 40% of the world’s cotton area is in
India (ICAC, 2023). Cotton production is done in two
major states in India, namely Maharashtra and Gujarat.
The area of cotton cultivation is the highest in Maharashtra
but the production is higher in Gujarat. There are some
main reasons for the decline in cotton production, such
as 67% of cotton production in India is based on rain
water and the remaining 33% area is dependent on

irrigation only. The second reason is that the production
decreases due to improper use of the fertilizer, and most
of the nutrients in the given fertilizer are used for its
vegetative growth, so its reproductive growth decreases
and due to this also there is a decrease in our cotton
production. If we want to improve cotton productivity,
we need to use proper canopy management practices
and fertilizers use. In canopy management, we can do
various agronomic practices like de-topping, monopodia
cutting and spraying with Mepiquat chloride which stops
the vegetative growth of the trees and promotes
reproductive growth, thus increasing our production. In
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this paper, we have studied how production can be
increased by using different fertilizer doses and different
canopy management practices.

Materials and Methods
The present experiment was carried out in two

growing season kharif 2021-22 and kharif 2022-23 at
Cotton research Unit Dr. Panjabrao Deshmukh Krushi
Vidyapeeth, Akola, Maharashtra. The experimental site
was located at 20.7039246 N and 77.0655831 E. The
soil of experimental site was slightly saline in texture with
pH (8.2), organic carbon (0.52%), electric conductivity
(0.34 dSm-1), available nitrogen (170 kg ha-1), available
phosphorus (19.18 kg ha-1) and available potassium (308
kg ha-1) during two years of experiment (rabi 2021-22
and rabi 2022-23). The present experiment was laid out
in split-split plot design with 16 treatment combination
replicated thrice. The treatment detail was, in main plot
(factor A) two cotton genotype is used i.e V1-PKV Hy 2
and V2- PDKV JKL 116, in Factor B, two nutrient doses
was used i.e N1 -100% Recommended dose of N and K
ha-1 in four unequal splits and 125% Recommended dose
of N and K ha-1 in four unequal splits. Application of
100% recommended dose of Phosphorus at the time of
sowing. In sub plot four canopy management treatment
is used namely, C1- Control, C2- Monopodia removal of
at 60 DAS and detopping at 75-80 DAS, C3- Monopodia
removal at 60 DAS and spraying of mepiquat chloride
5% w/w at 75 DAS and C4- Spraying of mepiquat
chloride 5% w/w at 75 DAS.

The splits application of nutrient, quantity of fertilizer
and stages of application given following:

N and K Quantity of No. of Stages
fertilizer dose N and K splits of crop

4 splits

20% N and K At sowing

100% N & K 120 kg N & 60 kg K 30% N and K At 30 DAS

30% N and K At 60 DAS

20% N and K At 90 DAS

4 splits

20% N and K At sowing

125% N & K 150 kg N & 75 kg K 30% N and K At 30 DAS

30% N and K At 60 DAS

20% N and K At 90 DAS

Note - Application of 100% P at the time of sowing

The data of growth parameter was recorded by 30,
60, 90, 120 DAS and at harvest and Yield, yield attributing
character and nutrient status was recorded by after
harvesting of crop.

Results and Discussion
Available nutrient

Initial available nitrogen, phosphorus and potassium
status of soil before sowing were 170, 19.18 and 308 kg
ha-1, respectively. The post-harvest residual NPK status
was determined and available soil NPK as affected by
different treatments are presented in Table 1. In general,
an increase in soil available NPK at post-harvest was
noticed as compared to initial soil nutrient status. The
different treatments showed significant influence on post-
harvest soil available nutrient status. The maximum soil
available nitrogen, phosphorus and potassium were
recorded with PDKV JKAL-116 (221.38, 20.28, 329.82
and 225.52, 21.11, 337.74 NPK kg ha-1) over PKV Hy-2
(214.10, 19.86, 308.74 and 218.90, 20.64, 315.16 NPK
kg ha-1) it might be due to less varietal duration of PDKV
JKL 116 than PKV Hy 2.

Among nutrients doses application of 125%
recommended dose of N and K ha -1 (N2) recorded
significantly highest available NPK (220.34, 20.20, 331.77
and 224.68, 21.00, 338.22 NPK kg ha-1) (N1) over
application of100% Recommended dose of N and K ha-1

(215.14, 19.93, 306.79 and 219.74, 20.76, 314.67 NPK
kg ha-1). The great improvement in available nitrogen
status of soil can be ascribed to the cumulative effect of
added nitrogen to the soil and indirect addition through
leaf drop and root debris backed up by favourable soil
microbial activity because of good soil moisture availability
through drip irrigation throughout the crop growth which
might have converted immobilized organically bound
nitrogen into inorganic available form. These results are
in accordance with the results of Suganya et al. (2007),
Gokila (2012), Pawar et al. (2013) and Kakade et al.
(2017). Increase in available P with increase in fertilizers
levels might be attributed to the contribution from inorganic
phosphorus in the fertilizer to the available phosphorus
pool and also due to mobilization of the residual P through
rhizosphere acidification due to adequate soil moisture
during the period of experimentation. Supply of water at
shorter interval and N and K supply through drip irrigation
created a favourable condition rendering more nutrients
available in the soil. Increasing the soil nutrient availability
with drip fertigation was reported earlier by Veeraputhiran
(2000), Sathyaprakash (2007), Gokila (2012).

The soil available nitrogen, phosphorus and potassium
after harvest of crop was influenced significantly due to
different canopy management practices. Significantly
higher soil available nitrogen, phosphorus and potassium
was maximum under monopodia removal at 60 DAS and
detopping at 75-80 DAS (C2) (222.72, 20.78, 331.29 and
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229.32, 21.62, 339.95 NPK kg ha-1) than Control (C1)
(211.60, 19.45, 308.31 AND 215.65, 20.23, 315.37 NPK
kg ha-1). However, C3 (monopodia removal at 60 DAS
and spraying of mepiquat chloride 5% w/w at 75 DAS)
and C4 (spraying of mepiquat chloride 5% w/w at 75
DAS) were found significantly at par with each other in
respect of available nitrogen and potassium in soil after
harvest of crop during 2021-22 and 2022-23.
Nutrient’s uptake
Nitrogen uptake

The data revealed that, the Bt cotton hybrids on
nitrogen uptake was influenced significantly among the
treatments. The cotton hybrid PDKV JKAL-116
recorded highest nitrogen uptake (117.89 and 107.88 N

kg ha-1), which was followed by PKV Hy-2 (100.12 and
85.55 N kg ha-1) it might be due to growth habit of cotton
genotype.

Fertigation schedule with various fertilizer doses had
a substantial impact on nitrogen uptake, by Bt. cotton.
During both years of the experiment the highest values
of nitrogen uptake (114.35 and 104.58 N kg ha-1) in Bt.
cotton and total uptake were observed in fertigation
scheduling with the highest fertilizer level of application
of 125% recommended dose of NPK kg ha-1 (N2) and
the lowest (103.66 and 88.00 N kg ha-1) in fertigation
scheduling with the lowest fertilizer level of 100 percent
recommended dose of NPK kg ha-1 (N1) during 2021-22
and 2022-23 it might be due to, application of nutrients in

Table 1 : Nutrient status of soil (NPK kg ha-1) at initial and after harvesting of cotton as influenced by different Bt cotton
hybrids, fertigation levels and canopy management practices in cotton.

2021-22 2022-23
Treatment

N (kg ha-1) P (kg ha-1) K (kg ha-1) N (kg ha-1) P (kg ha-1) K (kg ha-1)

Varieties

V1- PKV Hy 2 214.10 19.86 308.74 218.90 20.64 315.16

V2- PDKV JKAL 116 221.38 20.28 329.82 225.52 21.11 337.74

SE (m)± 1.13 0.35 3.58 1.04 0.36 2.90

CD at 5 % 3.90 NS 12.40 2.59 NS 10.05

Nutrient management

N1- 100% RDNK in 4 splits 215.14 19.93 306.79 219.74 20.76 314.67

N2- 125% RDNK in 4 splits 220.34 20.20 331.77 224.68 21.00 338.22

SE (m) ± 1.13 0.35 3.58 1.04 0.36 2.90

CD at 5% 3.90 NS 12.40 3.59 NS 10.05

Canopy management Practices

C1- Control 211.60 19.45 308.31 215.65 20.23 315.37

C2- Monopodia removal at 60   DAS and 222.72 20.78 331.29 229.32 21.62 339.95
detopping at 75-80 days

C3- Monopodia removal at 60 DAS and 217.95 20.29 320.65 223.64 21.12 328.61
spraying of mepiquat chloride 5% w/w at
75 DAS

C4- Spraying of mepiquat chloride 5% w/w 218.69 19.75 316.87 220.23 20.55 321.86
at 75 DAS

SE (m) ± 2.49 0.56 5.13 1.91 0.58 4.06

CD at 5% 7.26 NS 14.97 5.59 NS 11.84

Levels of interaction (V X N X C)

SE (m) ± 4.98 0.83 10.26 3.83 1.16 8.11

CD at 5% NS NS NS NS NS NS

GM 217.74 20.18 319.28 222.21 20.88 326.45

Initial value 170 19.18 308 170 19.18 308
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a greater number of splits through drip irrigation resulted
in minimum or no wastage of nutrients either through
deep percolation or volatilization ultimately led to higher
uptake and higher nutrient uptake with higher level of
fertigation over lower level of fertigation levels was also
reported by Veeraputhiran et al. (2004), Bhalerao et al.
(2011), Pawar et al.  (2013), Ayyadurai and
Manickasundaram (2014) and Kakade et al. (2017).

Among different canopy management practices, the
maximum uptake of nitrogen (121.48 and 116.83 N kg
ha-1) by Bt. cotton was found with treatment monopodia
removal at 60 DAS and detopping at 75-80 DAS (C2),
followed by C3 and C4, where biological yield was
maximum. Minimum uptake of nitrogen (96.61 and 80.32
kg ha-1) by crop was recorded with control treatment
(C1), where no canopy management practices were done

during both year of experiment. It might be due high dry
matter production and yield. Similar finding was reported
by Norton et al. (2005).
Phosphorus uptake

During both years of the study, phosphorus uptake in
Bt. Cotton hybrids and total uptake were strongly
influenced by different Bt. Cotton hybrid. The largest
phosphorus uptake (27.64 and 24.40 N kg ha-1) was
reported in genotype PDKV JKAL-116 (V1) followed
by (V1) PKV HY-2 (22.68 and 17.76 P kg ha-1). It might
be due to different genetic makeup of cotton genotype.

Maximum and significantly higher phosphorus uptake
(26.67 and 23.57 P kg ha-1) as well as total phosphorus
uptake by plant was observed with 125 per cent
recommended dose of N and K in four unequal splits

Table 2 : Uptake of NPK (kg ha-1) by crop as influenced by different Bt cotton hybrids, fertigation levels and canopy management
practices in cotton during 2021-22 and 2022-23.

2021-22 2022-23
Treatment

N uptake P uptake K uptake N uptake P uptake K uptake
(kg ha-1) (kg ha-1) (kg ha-1) (kg ha-1) (kg ha-1) (kg ha-1)

Varieties

V1- PKV Hy 2 100.12 22.68 63.85 85.55 17.76 56.03

V2- PDKV JKAL 116 117.89 27.64 72.44 107.88 24.40 68.05

SE (m) ± 1.54 0.32 0.68 2.68 0.88 1.54

CD at 5 % 5.31 1.11 2.36 9.29 3.05 5.34

Nutrient management

N1- 100% RDNK in 4 splits 103.66 23.65 65.67 88.00 18.60 58.20

N2- 125% RDNK in 4 splits 114.35 26.67 70.61 104.58 23.57 65.88

SE (m) ± 1.54 0.32 0.68 2.68 0.88 1.54

CD at 5% 5.31 1.11 2.36 9.29 3.05 5.34

Canopy management Practices

C1- Control 96.61 22.24 62.41 80.32 14.56 50.80

C2- Monopodia removal at 60   DAS and 121.48 28.15 73.61 116.83 24.18 70.51
detopping at 75-80 days

C3- Monopodia removal at 60 DAS and 111.54 25.81 69.42 99.54 22.50 65.69
spraying of mepiquat chloride 5% w/w at
75 DAS

C4- Spraying of mepiquat chloride 5% w/w 106.40 24.45 67.12 90.16 19.09 61.15
at 75 DAS

SE (m) ± 2.34 0.49 1.58 3.73 1.67 2.62

CD at 5% 6.83 1.44 4.61 10.88 4.87 7.64

Levels of interaction (V X N X C)

SE (m) ± 4.68 0.99 3.16 7.46 3.34 5.23

CD at 5% NS NS NS NS NS NS
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(N2) as compared to (N1) 100 per cent recommended
dose of N and K in four unequal splits (23.65 and 18.60 P
kg ha-1). The increased nutrient uptake might be due to
adequate and sustained availability of nutrients throughout
the growth stages of crop and mineralization of fixed
phosphorus to Bt cotton. Similar results were reported
by Ayyadurai et al., (2014), Kakade et al (2017).

The phosphorus uptake by plant was influenced
significantly due to different canopy management
practices. The phosphorus by plant was significantly
higher (28.15 and 24.18 P kg ha-1) under monopodia
removal at 60 DAS and detopping at 75-80 DAS (C2)
than rest of treatments. However, which was followed
by C3 and C4 treatment during both years (Norton et al.,
2005).
Potassium uptake

Among the Bt cotton hybrids, potassium uptake by
plant was influenced significantly among the treatments.
Significantly maximum potassium uptake and total uptake
by plant was recorded in PDKV JKAL-116 (72.44 and
68.05 K kg ha-1), as compared to PKV Hy-2 (63.85 and
56.03 K kg ha-1) during both the year of study.

Fertigation scheduling with varying quantities of
fertilizer had a substantial impact on potassium uptake
and overall potassium uptake by plant. During both years
of the experiment. The highest values of potassium uptake
(70.61 and 65.88 K kg ha-1) in plant parts and total uptake
were observed in fertigation schedule with the highest
fertilizer level of 125 percent recommended dose of N
and K kg ha-1 (N2) and the lowest (65.67 and 58.20 K kg
ha-1) in fertigation schedule with the lowest fertilizer level
of 100 per cent recommended dose of N and K kg ha-1

(N1) during both years. This might be due to fertigation
with water soluble K fertilizers like MOP which allows
easy application of nutrients in splits to the rhizosphere
so as to match the physiological needs of the crop for
better root development and boll development stages.
Application of higher and optimum dose of fertilizers
through fertigation resulted in maximum uptake of
nutrients at all the stages, which indicates that increasing
the dose, increased the availability which in turn resulted
in higher uptake by plants. Similar results were also
reported by Ayyadurai and Manickasundaram (2014),
Kakade et al. (2017) in respect of more K uptake due to
higher level of fertigation over lower levels of fertigation.

The maximum uptake of potassium (73.61 and 70.51
K kg ha-1) by Bt cotton was found with treatment
monopodia removal at 60 DAS and detopping at 75-80
DAS (C2) over all the other treatments. However,
monopodia removal at 60 DAS and spraying of mepiquat

chloride 5% w/w at 75 DAS (C3) was found significantly
at par with C2 treatment. Minimum uptake of potassium
by crop (62.41 and 50.80 K kg ha-1) was recorded with
control treatment, where no canopy management
practices were done during both the year (Norton et al.,
2005).
Nutrient Use Efficiency (partial factor productivity)

The influenced of Bt cotton hybrids on nutrient use
efficiency was found significant among the treatments.
The significantly higher nutrient use efficiency of (14.70,
13.80 and 14.25 kg kg-1) nutrient applied was recorded in

Table 3 : Nutrient Use Efficiency (Partial factor productivity)
as influenced by different Bt cotton hybrids,
fertigation levels and canopy management practices
in cotton.

Nutrient use efficiency
(kg kg-1)

(Partial factor productivity)
Treatments

2021 2022 Pooled

Varieties

V1- PKV Hy 2 12.64 11.45 12.04

V2- PDKV JKAL 116 14.70 13.80 14.25

SE (m) ± 0.29 0.23 0.20

CD at 5 % 1.01 0.78 0.70

Nutrient management

N1- 100% RDNK in 4 splits 14.23 13.52 13.88

N2- 125% RDNK in 4 splits 13.10 11.72 12.41

SE (m) ± 0.29 0.23 0.20

CD at 5% 1.01 0.78 0.70

Canopy management Practices

C1- Control 12.31 11.69 12.00

C2- Monopodia removal at 15.16 14.18 14.67
60 DAS and detopping at
75-80 days

C3- Monopodia removal at 13.81 12.59 13.20
60 DAS and spraying of
mepiquat chloride 5% w/w
at 75 DAS

C4- Spraying of mepiquat 13.40 12.02 12.71
chloride 5% w/w at 75 DAS

SE (m) ± 0.35 0.53 0.36

CD at 5% 1.04 1.54 1.04

Levels of interaction (V X N X C)

SE (m) ± 0.71 1.06 0.71

CD at 5% NS NS NS
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hybrid PDKV JKAL-116 as compared to PKV Hy-2
(12.64, 11.45 and 12.04 kg kg-1) during both years and
pooled analysis. It might be due to genetic variability on
genotype to absorption of nutrients, similar results were
also observed by Sattelmacher et al. (2007).

Drip fertigation with 100 per cent recommended dose
of N and K ha-1 has recorded significantly a highest NUE
of (14.23, 13.52 and 13.88 kg kg-1) nutrient applied as
against (13.10, 11.72 and 12.41 kg kg-1) 125 per cent
recommended dose of N and K in four splits during two
years of study and pooled analysis. In spite of higher
nutrient uptake at higher fertigation doses, 125 per cent
recommended dose of N and K fertigation has resulted
in lower NUE. The trend of increasing NUE is inversely
proportional to the fertigation doses. The maximum
nutrient use efficiency could be attributed to regular
application of N and K (as high as five splits in drip
fertigation) combined with irrigation water in the active
root zone of the crop and their interaction in even N
distribution in the soil with minimum leaching of nutrients
away from the root zone. These results are in accordance
with the findings of Balsubramanium et al. (2000),
Veeraputhiran (2000), Sathyaprakash (2007), Gokila
(2012), Pawar et al. (2013) and Kakade (2014).

Nutrient use efficiency was positively influenced by
canopy management practices. The maximum nutrient
use efficiency of 15.16, 14.18 and 14.67 kg seed cotton
kg-1 nutrient applied were obtained in monopodia removal
at 60 DAS and detopping at 75-80 DAS (C2) followed
by 13.81, 12.59 and 13.20 kg seed cotton kg-1 nutrient
applied in C3 i.e.; monopodia removal at 60 DAS and
spraying of mepiquat chloride 5% w/w at 75 DAS. This
was mainly due to higher seed cotton production per unit
of nutrient applied and nutrient uptake. Lowest NUE of
12.31, 11.69 and 12.00 kg kg-1 was recorded in control
treatment (C1) during both year of experiment and pooled
analysis. Similar results were reported by Hallikeri et al.
(2010).
Interaction

The data on nutrient status (available NPK, uptake
NPK and Nutrient use efficiency) of soil on Bt cotton
was not influenced significantly due to the interaction
effect between Bt cotton hybrids, fertigation levels and
different canopy management practices during 2021-22
and 2022-23.

Conclusion
PDKV JKAL-116 Bt hybrids had significantly highest

upake of NPK, also reflect significantly highest nutrient
use efficiency. Application of 125% recommended dose
of N and K in four unequal splits observed significantly

highest available NPK, uptake of NPK, but NUE was
significantly highest in application of 100% recommended
dose of N and K in four unequal splits. In canopy
management practices monopodia removal at 60 DAS
and detopping at 75-80 DAS (C2) observed significantly
highest available NPK, uptake of NPK and NUE.
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