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Abstract

The field experiment entitled “Growth, yield and economics in high density planting system and canopy
management practices in Bt cotton under rainfed condition.” was conducted at Cotton Research Unit Field,
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola during the Kharif season 2024-2025. Three separate
trials were conducted using a Randomized Block Design to set up the experiment. Eight different
treatments were applied, each involving different methods of managing the plant canopy and varying levels
of HDPS. Experimental results revealed that, mepiquat chloride @45ppm at square initiation and 15 days
after first spray had least crop growth namely plant height (75.20 cm), number of functional leaves, leaf
area and highest chlorophyll content index (37.13), total dry matter accumulation at harvest (199.17
g/plant), also it recorded significantly higher quantity of sympodial branches per plant (17.77), no of bolls
per plant (27.42), seed cotton yield per plant (103.67 grams), harvest index (42.15) which ultimately led to
maximum seed cotton yield of 2781 kg per hectare, over all the other canopy management practices and
control. However, the mepiquat chloride @45ppm at square initiation and 15 days after first spray
registered 20% vyield increase over control treatment. The highest feasible gross monetary return (Rs.
203720 ha-1), net monetary return (Rs. 133474 ha-1) and B:C ratio (2.90) were recorded in mepiquat
chloride @ 45 ppm at square initiation and 15 days after first spray over all the other treatments.
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Introduction

Cotton, which is scientifically called Gossypium hirsutum L., comes from the Arabic word
"quotn." It belongs to the Gossypium genus, which is named after the Arabic word "goz,"
meaning a soft material. There are four main types of cotton grown: Gossypium arboreum,
Gossypium herbaceum, Gossypium hirsutum, and Gossypium barbadense. The first two, G.
arboreum and G. herbaceum, are diploid and have 26 chromosomes each. They are originally
from the old world and are called Asiatic cottons because they are mostly grown in Asia. The
other two, G. hirsutum and G. barbadense, are tetraploid and have 52 chromosomes each. They
are called New World cottons. G. hirsutum is also known as American cotton or upland cotton.
G. barbadense is called Egyptian cotton, Sea Island cotton, Peruvian cotton, Tanguish cotton, or
quality cotton. India is the only country in the world that grows all four types of cotton on a
large scale. Because of its economic importance to India, cotton is often called "white gold." The
soft, white fibers or lint make up about 36% of raw, unprocessed cotton. These fibers are the
main material used in the textile industry. The rest of the cotton is mostly seeds (about 62%) and
waste (about 2%) that are removed during the ginning process. Cotton farming in India provides
work for around 6 million farmers. Additionally, about 40 to 50 million people are involved in
jobs related to cotton, such as trading, processing, and making clothes. Cotton makes up two-
thirds of the total fiber used in India's textile industry. According to the first advance estimates
for 2024-25, the cotton crop is expected to be about 299.26 lakh bales, which is less than the
325.22 lakh tonnes produced in 2023-24. Among the states, Maharashtra is the top producer
with 84.80 lakh bales, followed by Gujarat (80.01 lakh bales), Telangana (48.95 lakh bales),
Rajasthan (20.42 lakh bales), and Karnataka (18.56 lakh bales). As of September 27, 2024,
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the area used for growing cotton in the 2024-25 season is 112.94
lakh hectares. This is lower than the 123.70 lakh hectares used in
the previous season, 2023-24. Among the states, Maharashtra
has the highest cotton area with 40.86 lakh hectares. Gujarat
comes next with 23.66 lakh hectares, followed by Telangana at
17.70 lakh hectares, Karnataka with 6.84 lakh hectares, and
Madhya Pradesh with 6.14 lakh hectares. Cotton, which is
scientifically known as Gossypium hirsutum L., grows in a way
that doesn't have a fixed end. To get better yields from Bt cotton
in high-density planting systems under rainfed conditions, some
improved farming techniques are necessary. Practices that
change how the plant grows are important because they help
shift the plant's focus from growing leaves and stems to
developing flowers and cotton. This helps the plant use nutrients
better by matching where they are needed. Creating more
branches in the plant leads to more squares and bolls, which is
key to getting the highest possible cotton yield. So, it's necessary
to adjust how the cotton plant grows to give it a good shape.
This way, the plant can get enough sunlight without the leaves
blocking each other too much. To improve productivity, several
agro techniques like detopping and use of growth retardants are
important. Too much green growth in plants can cause serious
problems in crop production, such as fruit drop, slower growth,
rotting of cotton bolls, and difficulty in harvesting. Plant growth
Page 1 of 2 regulators are substances that, when used in small
amounts, change how plants grow, usually by slowing down
some of their natural growth processes. The most commonly
used growth regulator in cotton is mepiquat chloride, which
works by blocking the effects of a plant hormone called
gibberellic acid. Growth retardants like mepiquat chloride make
the plant shorter by reducing the length between the nodes,
which leads to more nodes and bolls on each plant, ultimately
increasing the overall yield.

Materials and Methods

The plot experiment was conducted at the Cotton Research Unit
Field, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola
during the Kharif season of 2024 2025. The field had a fairly flat
and even topography. The soil was medium black cotton soil,
which is a type of vertisols. It had low levels of available
nitrogen (214.64 kg per hectare), medium levels of available

https://www.agronomyjournals.com

phosphorus (19.60 kg per hectare), very high levels of available
potassium (310.70 kg per hectare), and was slightly alkaline in
nature (pH 8.1). The electrical conductivity was 0.30 dSm, and
the organic carbon content was 4.20 grams per kilogram. The
experiment was arranged in a Randomised Block Design with
three replications. There were eight treatments, each involving
HDPS along with different canopy management practices. The
treatments included HDPS combined with various canopy
management techniques. viz., T1 (Control), T, (Detopping (20%"
node), T3 (Mepiquat chloride @45ppm at square initiation), T4
(Mepiquat chloride @45ppm at square initiation + Detopping
(20" node), Ts (Mepiquat chloride @45ppm at square initiation
and 15 days after first spray), Ts (Mepiquat chloride @45ppm at
square initiation and 15 days after first spray + Detopping (20th
node), T7 (Mepiquat chloride @ 45ppm at square initiation and
15 days after first spray and 15 days after second spray (need
based), Ts (Mepiquat chloride @45ppm at square initiation and
15 days after first spray and 15 days after second spray (need
based) + Detopping). Seeds of Bt cotton variety Rasi Swift RCH
971 were sown in line by dibbling method with a spacing of 90
cm x 15 cm. The recommended fertilizer dose (90:45:45
N:P,Os:KoO kg per hectare). To evaluate how Bt cotton's
growth, yield, and economic performance are affected by
integrated crop management techniques, observations were
systematically collected at various stages of the crop's
development.

Results and Discussion

Effect on Growth parameters

The data shown in Table 1 declared that effects of HDPS
planting and various canopy management practices treatments
on plant height, number of sympodial branches, total dry matter
accumulation, chlorophyll content index, number of picked bolls
per plant and seed cotton yield per plant. The outcome showed
that noticeably highest plant height (97.30 cm) was registered in
control (T1). However, detopping (20" node) (T) was found at
par with control (T1). Lowest plant height was recorded with
mepiquat chloride @45ppm at square initiation and 15 days after
first spray at harvest (Ts) (75.20 cm).

Table 1: Growth features of cotton as impacted by HDPS planting and different canopy management practices

Plant Number of Total dry matter |Chlorophyll| Number of | Seed cotton
Treatments height |[sympodial branches|accumulation per content picked bolls| yield per
(cm) per plant plant (g) index per plant | plant (g)
At harvest At harvest At harvest At harvest | At harvest | At harvest
T1: Control 97.30 16.77 149.97 29.73 18.00 55.10
T2: Detopping (20" node) 88.47 15.23 185.24 35.20 23.05 80.27
Ts: Mepiquat chloride @45ppm at square initiation 80.50 14.20 178.31 32.23 21.45 66.77
T4: Mepiquat chloride @45ppm at square initiation +
Detopping (20 node) 81.60 14.40 194.85 36.47 22.18 83.60
Ts: Mepiquat chloride @45ppr_n at square initiation 75.20 17.77 199.17 3713 27 42 103.67
and 15 days after first spray
Te: Mepiquat chloride @45ppm at square initiation
and 15 days after first spray + Detopping (20" node) 7713 14.67 191.67 36.03 21.65 8249
T7: Mepiquat chloride @45ppm at square initiation
and 15 days after first spray and 15 days after second | 84.13 13.97 183.20 33.70 20.98 78.00
spray (need based)
Ts: Mepiquat chloride @45ppm at square initiation
and 15 days after first spray and 15 days after second | 78.63 14.33 180.52 33.07 18.9 72.50
spray (need based)+ Detopping
SE(m)+ 4.05 0.57 4.47 1.23 0.95 1.15
CD at 5% 12.44 1.74 13.72 3.78 2.90 3.51
GM 82.87 15.17 182.87 34.20 21.70 77.80
Plant height decreased due to the suppression of apical  dominance by detopping and the action of mepiquat chloride,
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which interferes with the biosynthesis of gibberellic acid. This
interference reduces gibberellin levels, thereby restricting plant
growth and resulting in shorter stature. Similar results have been
announced by Kaul et. al (2016) 4, Collins et al. (2017) [7],
Singh et al. (2017) %1, Wengqing et al. (2019) 1, Hiyat et.al
(2020) 129, Veeraputhiran et al. (2020) 27, Dharani et.al (2022)
(8, Zohaib et al. (2024) B9, Alam et al. (2024), Igbal et al.
(2024) 1141,

Noticeably more number of sympodial branches per plant
(17.77) was seen in the treatment of canopy management where
mepiquat chloride was sprayed twice @45ppm at square
initiation and 15 days after first spray (Ts). However, control
(16.77) (T1) were statistically comparable with mepiquat
chloride @45ppm at square initiation and 15 days after first
spray (Ts). The increase in sympodial branches could be
happening due to both cutting the top of the plant and applying
mepiquat chloride These methods help the plant move from
growing leaves and stems to making fruit. Detopping, done after
the plant has finished its main growth period, probably helps
existing branches grow stronger and makes more places where
fruit can form. At the same time, using mepiquat chloride helps
create more nodes and spaces between stems, which gives the
plant more spots for new branches to grow from. This leads to
more sympodia. These results are in accordance with those
reported by Kataria and Valu (2018) [*51, Chaudhari et al. (2021)
(61 Sun et al. (2023) ?°1, Gohil et al. (2024) ), Igbal et al. (2024)
[11]

Highest dry matter accumulation per plant (199.17 g) was also
observed in mepiquat chloride @45ppm at square initiation and
15 days after first spray (Ts). However, T4, Te were statistically
comparable with Ts. Lowest dry matter accumulation per plant
was recorded in control (149.97 g) (T41). The distribution of total
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dry matter in various plant parts showed that at early stages,
leaves contributed to more proportion of total dry matter but at
later stages stem and reproductive parts contributed high.
Similar results have been reported by Rajni and Deol (2015) 2%
Kataria and Valu (2018) [**1, Chaudhari et al. (2021) €,

The chlorophyll content index influenced well as per effect of
various canopy management practices. Among different
practices, mepiquat chloride @45ppm at square initiation and 15
days after first spray (Ts) (37.13) observed significantly higher
chlorophyll content which was at par with Ty, T4, Ts, T7. While
control (29.73) (T1) gave significantly lower chlorophyll content
compare to all treatment.

Similarly, canopy management practices in cotton showed better
results in all the characteristics that affect yield, such as the
number of picked bolls per plant, which was 27.42 grams, and
seed cotton yield per plant, which was 103.67 grams, and these
were found to be significantly better in mepiquat chloride
@45ppm at square initiation and 15 days after first spray (Ts).
This could be attributed to the spraying of mepiquat chloride,
which promote the enhanced growth of existing sympodial
branches. Additionally, these practices may have led to an
increase in sympodial length, ultimately resulting in higher boll
weight and more bolls picked per plant also led to higher seed
cotton yield per plant. The lowest number of picked bolls per
plant and seed cotton yield per plant was found in the control
treatment (T1). These results agree with what has been reported
by Jadhav et al. (2015) !4, Paslawar et al. (2015) [*81, Shekar et
al. (2015) 22, Kaul et. al (2016) ', Kataria and Valu (2018) [*%],
Jadhav et al. (2020) %1, Priyanka et al. (2021) *°l, Murtza et al.
(2022) 1171, Ahmad et al. (2025) [

Effect on yield parameters

Table 2: Yield traits of cotton as impacted by HDPS planting and various canopy management practices

Treatments Seed cotton yield | Harvest | Gross monetary | Net monetary | B:C
(kg per hectare) | index (%) | return (Rs/ha) return (Rs/ha) | ratio
Ta: Control 2328 38.43 171376 107298 2.67
T2: Detopping (20" node) 2687 40.25 197373 129179 2.89
Ts: Mepiquat chloride @45ppm at square initiation 2473 39.00 181926 115331 2.73
Ta: Mepiquat chloride @45228mﬁédsg)uare initiation + Detopping 2796 41.02 199965 130004 286
Ts: Mepiquat chloride @45ppr_n at square initiation and 15 days 2781 42 15 203720 133474 290
after first spray
Te: Mepiquat chloride @45ppm at square initiation and 15 days
after first spray + Detopping (20 node) 2711 40.81 198950 127591 2.79
T7: Mepiquat chloride @45ppm at square initiation and 15 days
after first spray and 15 days after second spray (need based) 2617 40.05 196620 125601 2.1
Ts: Mepiquat chloride @45ppm at square initiation and 15 days
after first spray and 15 days after second spray (need based)+ 2523 39.90 185356 113816 2.59
Detopping
SE(m)+ 84 - 5979 5393 _
CD at 5% 257 - 18345 16547 _
GM 2613 - 191911 122787 _

Among various treatments, remarkably highest seed cotton yield
(2781 kg per hectare) was found in mepiquat chloride @45ppm
at square initiation and 15 days after first spray (Ts). However,
Ta, T4, Ts, T7 were statistically comparable with Ts (Mepiquat
chloride @45ppm at square initiation and 15 days after first
spray). The lowest seed cotton yield of cotton (2328 kg per
hectare) was noted in control (T1). Similarly highest harvest
index (42.15) was recorded in mepiquat chloride @45ppm at
square initiation and 15 days after first spray (Ts) and lowest
harvest index was recorded in control (T1). The possible cause of
the yield increase could be because of application of mepiquat

chloride which can attributed to several physiological and
agronomic factors that improve plants ability to focus its energy
on reproductive growth rather than excessive vegetative growth.
The effect of having more sympodial branches per plant, more
bolls per plant, and higher average boll weight compared to
other treatments led to better architectural plant which resulted
more sunlight entered the canopy due to less leaf cover and
plants lying down, which led to increased photosynthesis. These
findings are in conformity with the results reported by Kaul et
al.(2016) 4, Kataria and Valu (2018) 11, Veeraputhiran et
al.(2020) 27, Jadhav et al (2020) %1, Vekaria et al.(2020) 28
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Chaudhari et al.(2021) 1, Priyanka et al.(2021) ], Kakade et
al.(2023) [, Bhagat et al.(2023) BI, Gohil et al.(2024) [,
Ahmad et al. (2025) 1,

Mepiquat chloride @45ppm at square initiation and 15 days
after first spray (Ts) recorded a notably higher gross monetary
returns, net monetary returns and B:C ratio. Nevertheless, it was
at par with treatment T, T4, Ts, T7. Lower economic values were
recorded at control (T.). Similar outcomes were recorded by
Shwetha et al. (2009) %1, Shekar et al. (2010) 24, Sing et al.
(2014) 4 and Kakade et al. (2023) ['6],

Conclusion

Based on the current investigation, it can be said that application
of Mepiquat chloride @45ppm at square initiation and 15 days
after first spray showed better growth parameters, such as plant
height, maximum total dry matter collected, number of
sympodial branches per plant, and chlorophyll content index. It
also had improved yield traits, including the number of picked
bolls per plant, seed cotton yield per plant in grams, seed cotton
yield per hectare in kilograms, and harvest index mepiquat
chloride @45ppm at square initiation and 15 days after first
spray gave highest GMR, NMR and B:C ratio.
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