ISSN Print: 2617-4693
ISSN Online: 2617-4707
IJABR 2024; 8(3): 110-120

www.biochemjournal.com

Received: 05-12-2023
Accepted: 10-01-2024

Shrilakshmi RG

Department of Agricultural
Entomology, College of
Agriculture, University of
Agriculture Sciences, Dharwad,
Karnataka, India

Udikeri SS

Department of Agricultural
Entomology, College of
Agriculture, University of
Agriculture Sciences, Dharwad,
Karnataka, India

Corresponding Author:
Shrilakshmi RG

Department of Agricultural
Entomology, College of
Agriculture, University of
Agriculture Sciences, Dharwad,
Karnataka, India

International Journal of Advanced Biochemistr

Research 2024; 8(3): 110-120

Screening of different cotton hybrids containing Bt
genes against Pectinophora gossypiella (Saunders)

Shrilakshmi RG and Udikeri SS

DOI: https://doi.org/10.33545/26174693.2024.v8.i3b.686

Abstract

Field experiment was conducted at Agricultural Research Station, Dharwad farm, Dharwad during
2018-19 and 2019-20 to evaluate performance of eighteen different cotton genotypes representing four
different Bt events. Damage due to pink boll worm (PBW) was least in interspecific (HxH) hybrids
compared to interspecific hybrids (HxB) hybrids. Cotton Hybrid Everest recorded least square damage,
flower damage, green boll and locule damage followed By Jadoo in both the seasons. Highest number
of GOB/plant 26.68/pl and 25.89/pl observed in interspecific (HxH) hybrid Everest during 2018-19 and
2019-20, respectively, followed by Jadoo (25.61/pl in 2018-19 and 24.45/pl in 2019-20). Further,
Everest recorded highest kapas yield of 15.88 g/ha and 14.52 g/ha followed Jadoo which recorded
14.90 and 13.68 g/ha of kapas yield during 2018-19 and 2019-20, respectively.
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Introduction

Cotton is a significant commercial crop, playing a spectacular role in India’s social, financial
and political undertakings and it is gifted to human civilization (Atwal, 2002) [l Cotton
shows a variety of insect pest spectrum and about 1326 species of insect pests have been
reported worldwide (Imran Nadeem et al., 2023) [*3, China, India and the United States are
the leading cotton-producing countries. India cultivates more than 11 million hectares
annually and has the largest area in the world. The exact area under Bt cotton in 2023 is
13.06 mha with production of 343.47 lakh bales (CCI, 2023) [, The three bollworms,
American bollworm Helicoverpa armigera (Hubner) Hardwick, Pink bollworm (PBW)
Pectinophora gossypiella Saunders and the Spotted bollworms- Earias vittella (Fabricius)
and Earias insulana (Boisduval) are the major pests and cause serious threat to cotton
production resulting in significant yield losses (Agarwal and Katiyar, 1979) &1,

The pink bollworm P. gossypiella, was described by W.W. Saunders in 1843 as Depressaria
gossypiella from specimens found to damaging cotton in India. It is a stenophagous pest
which has coevolved with malvaceous food plants like cotton, okra, deccan hemp and roselle
(Anon, 2017) . At present, the pink bollworm has been recorded in nearly all cotton-
growing countries of the world and is a key pest in many of these areas. Unlike present
situation approximately 40,672 t of pesticides were sprayed on cotton crop prior to the actual
implementation of Bt cotton, these insecticides were mainly aimed at the bollworms species
(Bambawale et al. 2004; Dhaliwal and Arora, 2003) [ 8. This caused widespread ecological
disruption leading to exacerbation of bollworm and secondary pest problems in cotton
ecosystem (Kranthi et al. 2002; Kranthi and Russell 2009; ICAC 2010) [*% 18 01 james
(2014) 12 reported that Bt cotton cultivation has significantly reduced insecticide use,
increased productivity and improved environmental quality. Field evolved resistance to Bt
cotton has been reported in pink bollworm, P. gossypiella to CrylAc in India in 2008
(Dhurua and Gujar, 2011) 1, Expression of Cry2Ab in Bollgard®-I1 is reported to be 10 to
100 fold more as compared to CrylAc (Knight et al., 2013) Il which render the pink
bollworm under more selection pressure of Cry2Ab. The suppression of bollworms is a great
success in India until the survival reports of pink bollworm during 2009. In recent years,
severe damage to bolls by pink bollworm and yield-losses were observed in Bt-cotton in
many regions of Gujarat and some parts of AP, Telangana and Maharashtra (Kranthi, 2015)
1171, Thus further study was carried to assess the efficacy of various Bt cotton hybrids.
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Materials and Methods

The experiment included fifteen Bt and three non-Bt cotton
genotypes representing all cultivated species of cotton and
different Bt events as well at ARS Hebballi Farm, Dharwad.
The treatment details are as given in the (Table 1). The crop
was raised by following the production practices
recommended by UAS Dharwad, except for the plant
protection measures against bollworms.

Design and layout

The experiment was laid out in Randomized Complete
Block Design with three replications. The plot size was 5.4
x 54 m? with spacing of 90 x 60 cm. Each plot
accommodated six rows with 10 plants/ row and a total of
60 plants per treatment.

Sowing, crop maintenance and harvest.

The sowing was done on June 16, 2018 and July 23" in
2019 in deep black cotton soils by dibbling with intra row
spacing of 60 cm and inter-row spacing of 90 cm. In each
plot 60 plants were maintained with gap filling and thinning
after a week of germination. The fertilizer application was at
the rate of 100:50:50 Kg of NPK/ha in the form of Urea,
DAP and MOP with two splits of N, at sowing and at 40
DAS. Crop was kept weed free through regular intercultural
operations and hand weeding. The crop was protected from
sucking pests by spraying Acetamiprid 20 SP 0.15 g/l at 30
and 60 DAS, respectively during both the years. Harvesting
of seed cotton was done as a single picking after allowing
complete boll bearing and bursting to tap maximum genetic
potentiality.

Data collection

For assessing the comparative performance of these Bt and
non-Bt cotton genotypes season long observations were
made on pink bollworm incidence at weekly intervals for
flower and green boll damage till the harvest and were
computed by the formulae as indicated below.

a) Square damage
Number of damaged squares

Damaged squares (%) = x 100
Total number of square

b) Flower damage

Number of rosette flowers
Rosette flowers (%) = x 100
Total number of flowers

c) Green boll damage

Number of green bolls with PBW
Green boll damage (%) = x 100
Total number of green bolls

d) Larval population: Twenty randomly plucked bolls
were carefully examined in the laboratory, for the presence
of PBW larvae.
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e) Locule damage

Number of damaged locules
Locule damage (%) = x 100
Total number of locules

f) Seed cotton yield: The seed cotton was harvested from
every plant except border rows. The kapas yield per plot
was converted into quintal per ha. The kapas was stratified
as good and bad kapas.

Data analysis

The data generated on number of larvae per 20 bolls/plant
were subjected to ¥ x + 0.5 transformation. The percent
values on damage to squares, flower rosetting, green boll
and locules were transformed to arc sine values and then
were subjected to one way ANOVA using MSTATC®
software package and treatments performance were
compared through DMRT.

Results and Discussion

Square damage

2018-19

During 2018-19, square damage varied among the different
Bt genotypes. BG-II cotton hybrid, Everest BG-I1 proved to
be statistically superior over other BG-Il, BG-I and GMF
event hybrids with least mean square damage of 0.37
percent. The damage began to increase from 60 DAS to 130
DAS and declined after 150 DAS. While, (H x H) hybrids,
Bindas and First class were on par with each other which
recorded 1.81 and 2.15 percent respectively (Table 2).
Seasonal mean square damage in inter specific (H x B)
hybrids recorded highest square damage compared to inter
specific (H x H) hybrids. Among the inter specific hybrids,
the level of damage on squares was highest in MRC-6918
BG-I with 8.06 percent followed by MRC-7918 (3.96%) and
Sowmya (3.93%) which are on par with each other. While,
BG-I hybrid VCH-5 (H x H) recorded damage to the tune of
6.76 percent. However, non-Bt genotypes of cotton DCH 32
(Hx B hybrid) and DHH-263 (H x H hybrid) have shown
highest square damage of 18.44 and 17.56 percent
respectively, followed by conventional cotton genotype G.
hirsutum Sahana, which recorded 15.02 percent of damaged
squares.

2019-20

The incidence of PBW on squares of different Bt and non Bt
cotton hybrids at different crop growth stages during 2019-
20 has been tabulated in table 2. The damaged squares were
observed from 60 DAS to till 150 DAS and their number
increased gradually. The higher larval incidence of PBW in
squares was noticed at 130 DAS in all genotypes and least
mean square damage of 2.17 percent was recorded in
Everest BG-Il and was on par with Jadoo (2.39%) and
Bindas (2.43%). While, among H x B hybrids, MRC-7918
and Sowmya recorded the damage to the extent of 4.72 and
4.23 percent respectively, which were highest and on par
with each other. In GMF events Arjun-21 and Profit+
recorded 13.83 and 13.54 percent damage and were in
comparable with other Bt events. However, Non Bt hybrid
DCH-32 recorded mean percent square damage of 19.56
followed by DHH-263 (18.53%) and Sahana (17.71%).
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From the table 2, it was also evident that square damage due
to PBW larvae crossed ETL at 130 DAS (>10% damage)
and interestingly it was observed in MRC-6918 and VCH-5
which were BG-I event hybrids. At 90 DAS, the damage
was above ETL in non Bt cotton genotypes viz.,, DCH-32,
DHH-263 and Sahana. In any of the Bt cotton genotypes
except MRC-6918 and VCH-5 (both seasons) the damage
have not crossed above 10 percent at any time. Whereas, in
conventional cotton genotypes, mean square damage was
more than 30 percent at 130 DAS.

Flower damage due to pink bollworm

The flowers of cotton infested by PBW larvae fail to open
properly and remain rosetted. The data on flower rosetting
(%) in different genotypes during 2018-19 and 2019-20
observations have been presented in table 3.

2018-19

In 2018-19, the flower rosetting (%) observed in all cotton
genotypes from 60 DAS to till crop harvest (Table 3).
Damage level varied among different Bt genotypes, BG-II
cotton hybrid “Everest” proved to be significantly superior
over other BG-1I, BG-1 and GMF event hybrids. It was with
variation of 1.45 to 14.81 percent flower damage in
cropping season and mean of 8.90 percent followed by
Jadoo (9.37 mean% damage). The damage started increasing
from 60 DAS to 130 DAS and declined after 110 DAS.
Among, H x H hybrids, Bindas and First class were on par
with each other, with mean damaged flowers of 9.68 and
10.43 percent, respectively. The interspecific hybrids
recorded highest flower damage compared to H x H hybrids.
Among the H x B hybrids, highest level of flower damage
was obtained in MRC-6918 (BG-I) with 15.29 percent,
followed by MRC-7918 (13.92%) and Sowmya (13.36%)
and were on par with each other. While, BG-I hybrid VCH-
5 (H x H) recorded damage to the tune of 14.14 percent and
was comparable to former interspecific hybrid. Among non-
Bt genotypes of cotton, DCH-32 (Hx B hybrid) and DHH-
263 (H x H hybrid) have shown highest flower damage of
21.71 and 19.09 percent, respectively, followed by
conventional cotton genotype G. hirsutum, Sahana
(17.65%).

2019-20

The incidence of PBW on flowers of different Bt and non Bt
cotton hybrids recorded at different duration of crop growth
for the year 2019-20 was revealed in table 3 and the highest
flower damage was noticed at 90 DAS in all genotypes.
Meantime, lowest mean flower damage of 9.91 percent was
registered in Everest BG-1l and was on par with Jadoo
(10.03%) and Bindas (10.26%). However, interspecific (H x
B) hybrids, MRC-7918 and Sowmya recorded the highest
damage to the extent of 15.10 and 14.28 percent,
respectively, among all BG-1l genotypes. Meanwhile, non
Bt hybrid DCH-32 recorded highest mean percent flower
damage of 23.43, followed by DHH-263 (20.58%) and
Sahana (18.51%) irrespective of genotypes.

Green boll damage

2018-19

During 2018-19, data on boll damage followed the similar
pattern as off square and flower damage and could reveal
the fact that PBW larvae infest bolls irrespective of Bt or
non Bt genotypes (Table 4). The incidence was visible and
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varied in the field starting from 75 days after sowing (DAS)
causing peak damage at 135 DAS and persisted till harvest.
It was evident from the data that Everest BG-I1 Bt registered
significantly least mean boll damage of 12.93 percent
among all genotypes tested. However, peak incidence of
green boll damage was observed at 135 DAS with damage
of 26.21 percent. This was followed by Jadoo and Bindas
which were statistically on par with each other with 13.92
and 14.60 percent of mean green boll damage, respectively.
Peak infestation in green bolls was observed during 135
DAS in both the cases. Whereas, genotype First class
remained next in order with 15.17 percent mean green boll
damage. However, H x B hybrid MRC-7918 recorded
significantly highest green boll damage (18.02%) among the
rest of BG-1l genotypes with peak infestation of 33.90
percent at 135 DAS. Amongst of all the Bt genotypes, the
highest damage was noticed in MRC-6918 wherein,
infestation level was 22.05 with peak damage of 40.81
percent at 135 DAS. Meanwhile, GMF event Bt hybrids
Arjun-21 and Profit+ recorded damage at the rate of 17.84
and 16.69 percent, respectively and comparable with other
BG-I1 genotypes (Table 4).

The non-Bt genotypes DCH-32 recorded significantly
highest seasonal mean green boll damage of 38.38 percent
but the peak at 135 DAS (69.15%) and was on par with
DHH-263 with seasonal mean damage of 36.48 percent and
the maximum damage of 64.70 percent at 135 DAS. These
were followed by hirsutum variety Sahana, which recorded
26.39 percent of seasonal mean green boll damage with
maximum of 38.73 percent at 135 DAS.

2019-20

The incidence of PBW on green bolls of different Bt and
non Bt cotton hybrids recorded at different duration of crop
growth for the year 2019-20 has been formulated in table 4.
The highest incidence of PBW in green bolls was noticed at
130 DAS in all genotypes. However, least seasonal mean
boll damage of 14.92 percent was noticed in H x H hybrid
Everest (BG-11) Bt and was on par with other H x H hybrids
viz, Jadoo (15.97%) and Bindas (16.91%). While, H x B
hybrids, MRC-7918 and Sowmya recorded the highest
seasonal mean damage at the level of 20.60 and 20.43
percent, respectively and were highest among all BG-II
genotypes and on par with each other. However, highest boll
damage among BG-I hybrids was found in VCH-5 and
MRC-6918 hybrids with boll damage of 23.72 and 26.64
percent, respectively. In non Bt genotypes, DCH-32 hybrid
recorded mean percent green boll damage of 44.01,
followed by DHH-263 (41.98%), while genotype Sahana
recorded 28.59 percent boll damage and was on par with
DHH-263.

Larval population of pink bollworm in green bolls
Irrespective of seasons, an increasing trend in the population
of PBW larvae was observed till 135 DAS and gradually
declined after 150 DAS across genotypes. The presence of
the larval population was also striking in all the genotypes
irrespective of

Bt events and conventional genotypes.

2018-19

The incidence of PBW on green bolls started from 75 DAS
until the harvest of the crop. The incidence varied vividly in
all the genotypes throughout the season. During 2018-19,
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the lowest number of 6.21, 6.68 and 7.21 larvae in 20 bolls
were noticed in BG-1l genotypes viz., Everest, Jadoo and
Bindas respectively, and were on par with each other. These
were followed by 8.56 larvae in 20 bolls observed in MRC-
6918. The peak activity was at 135 DAS and recorded
12.57, 12.99 and 13.11 larvae per 20 green bolls in Everest,
Jadoo and Bindas, respectively. The next in order where,
significantly less population was noticed in genotypes First
class and President gold with 8.05 and 9.14 larvae in 20
green bolls with peak activity registered during 135 DAS
with 13.48 and 15.96 larvae/20 bolls. However, the highest
population of 18.56 and 17.23 larvae in 20 green bolls was
observed in DCH-32 and DHH-263 both being statistically
at par amongst. Whereas, Sahana recorded the population of
16.44 larvae/20 bolls and stand next in order after former
non Bt genotypes. Further, 14.21 and 14.74 larvae were
observed from green bolls of VCH-5 and MRC-6918
respectively, which were also on par with each other. Thus,
pink bollworm live larval recovery was highest in non Bt,
followed by BG-1 and BG-II hybrids (Table 5).

2019-20

Similar trend of activity of PBW larval population in
different Bt and non Bt cotton hybrids recorded at different
duration of crop growth were noticed in 2019-20 and has
been tabulated in table 5. Larval population observed from
75 DAS to till 150 DAS and the number increased gradually
up to 135 DAS and thereafter gradually declined. The
highest incidence of live larvae in green bolls noticed at 130
DAS in all genotypes. However, minimum number of larvae
recorded was 7.30 per 20 bolls in (H x H) hybrid Everest
BG-Il and was on par with other H x H hybrids namely,
Jadoo (7.30/20 bolls) and Bindas (7.81/20 bolls). Further
less larval population noticed in BG-II H x H) hybrid First
class with 8.81 larvae per 20 bolls. While, BG-Il H x B
hybrids, MRC-7918 and Sowmya recorded highest larval
recovery of 12.86 and 12.41 larvae per 20 bolls,
respectively, and on par with each other. The highest larval
population from Bt hybrids were noticed in VCH-5 (BG -I)
and MRC-6918 (BG-I) hybrids with 16.60 and 15.75 larvae
per 20 bolls respectively. However, in non Bt genotypes,
DCH-32 hybrid registered highest larval population of 20.29
per 20 bolls, followed by DHH-263 (19.18/20 bolls). While
genotype Sahana recorded 18.25 larvae per 20 bolls and was
on par with DHH-263. Further, GMF events viz., Profit+
and Arjun-21 were next in order after BG-1l hybrids with
13.46 and 14.82 larvae per 20 bolls, respectively.

Locule damage

The locule damage during 2018-19 and 2019-20
observations of two seasons have been accounted in the
table 6.

2018-19

During 2018-19, significantly lowest percent locule damage
of 11.69 percent recorded in BG-I1 hybrid Everest, followed
by 12.06 and 12.18 percent in Jadoo and Bindas,
respectively (Table 6). Among BG-1l H x B hybrids, MRC-
7918 recorded locule damage to the extent of 18.04 percent
but was on par with Sowmya (17.53%) and Puli (16.87%).
While BG-I hybrids recorded higher locule damage at the
rate of 24.35 percent in MRC-6918 and 20.30 percent in
VCH-5 and which were highest all among Bt genotypes.
While, GMF events recorded higher locule damage of 16.80
and 15.48 percent in Arjun-21 Profit+ and were at par with
each other, compare to BG-I1I hybrids. However, the highest
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locule damage of 38.19 percent was noticed in case of
conventional hybrid DCH-32 followed by 36.51 and 34.30
percent in DHH-263 and Sahana, respectively.

2019-20

The highest locule damage noticed at 135 DAS in all
genotypes. However, least locule damage was registered in
(H x H) hybrid Everest BG-I1 (12.81%) and was on par with
other (H x H) hybrids namely, Jadoo (13.23%) and Bindas
(14.19%). Next in the order, where lowest percent of locule
damage noticed in the hybrid, First class (14.71%). While,
(H % B) hybrids, MRC-7918 and Sowmya recorded locule
damage of 19.22 and 18.47 percent respectively, compared
to other BG-1l genotypes and were on par with each other
(Table 6).

Boll opening

Good boll opening

2018-19

It was evident from the data that, the Bt genotypes had more
number of good open bolls in comparison to non-Bt
genotypes. In 2018-19, Everest BG-l1l hybrid recorded
significantly highest number good open bolls (26.68/pl) and
Jadoo (25.61/pl) was on par with it (Table 7). However,
these were followed by Bindas and First class hybrids which
recorded 24.37 and 23.96 good bolls per plant, respectively.
Meanwhile H x B hybrid MRC-7918 had received 12.13
good opened bolls which was significantly lowest amongst
BG-I1 events. BG-I hybrids MRC-6918 (H x B) and VCH-5
(H x H) were recorded 11.73/pl and 12.06/pl of good
opened bolls which were significantly lowest amongst all Bt
genotypes. On the contrary DCH-32, DHH-263 and Sahana
have recorded 6.39, 7.63 and 9.19 GOBs and were at par
with each other.

2019-20

Data on GOB of 2019-20 had followed same trend and has
been tabulated in table 7. Significantly highest number of
GOBs were obtained in Everest BG-I1 hybrid (25.89/pl) and
was followed by Jadoo (24.45/pl) but both being at par with
each other. Next best hybrids after former were, Bindas and
First class which accounted for 23.22 and 22.41 GOBs per
plant, respectively. However, (H x B) hybrids, MRC-7918
(11.01/pl) and Sowmya (11.48/pl) recorded the least number
of GOBs per plant, respectively and were least among all
BG-I1 genotypes but were at par with each other.

However, when compared to all Bt hybrids less number of
GOBs were found in MRC-6918 (BG-1) and VCH-5 (BG -I)
hybrids, with 9.42 and 10.97 GOBs/plant, respectively.
While, non Bt genotype, DCH-32 recorded lowest number
of 5.83 GOBs/plant followed by DHH-263 (6.51 GOBs/pl)
and Sahana (8.30 GOBs/pl). While, GMF events viz.,
Profit+ and Arjun-21 recorded GOBs of 14.43 and 13.78 per
plant

Bad boll opening

2018-19

The data of 2018-19, depicted that the number of bad boll
opening (BOBs) was minimum in Everest (4.21/pl) followed
by Jadoo (4.50/pl) and Bindas (5.07/pl) but were statistically
on par with each other. These were followed by MRC-6918
and president gold with less number of BOBs i.e. 5.16 and
5.20 per plant respectively. (Table 7)

The non-Bt cotton genotypes have registered more number
of BOBs in comparison to the Bt genotypes. The highest
number of BOBs have been noticed in hybrid DCH-32
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(10.04/pl) followed by DHH-263 (9.06/pl) and Sahana
(7.58/pl). Comparatively conventional cottons have shown
higher number of bad boll opening than the Bt events. The
boll opening has varied significantly in all the genotypes.

2019-20

In 2019-20, same trend was followed, wherein, Everest
(5.04 BOBs/pl) and Jadoo (5.41/pl) were found to superior
with less humber of BOBs and was followed by Bindas and
First class with 6.13 and 6.18 BOBs/plant which were
statistically on par with each other (Table 7). Among all Bt
hybrids highest BOBs/plant were noticed in MRC-6918
(BG-1) and VCH-5 (BG -I) hybrids, with 7.80 and 7.58
BOBs/plant respectively. However, non Bt genotypes,
DCH-32 registered highest number of BOBs 11.15/plant
followed by DHH-263 (10.27 BOBs/pl) and Sahana (7.70
BOBs/pl). While, GMF event hybrids viz., Profit+ and
Arjun-21 recorded 6.76 and 6.74 BOBs/plant.

Seed cotton yield

2018-19

The comparative seed cotton vyield levels in 2018-19
amongst Bt cotton genotypes (Table 8) indicated that intra
specific BG-Il hybrid Everest and Jadoo excelled over
others by producing significantly higher seed cotton yield
and also good kapas than genotypes of any other events.
Everest had recorded good kapas yield of 15.88 g ha*
followed by Jadoo (14.96 g ha) of good kapas both being
statistically on par with each other. These were followed by
Bindas and First class, with 14.69 and 13.96 ¢ ha* of good
kapas yield, respectively. But both being at par with each
other. However, MRC-7918 recorded least yield of 10.73 q
hal of good kapas amongst BG-Il genotypes. Of all Bt
genotypes, least kapas yield was noticed in MRC-6918 (H x
B) and VCH-5 (H x H) which accounted for 10.63 and
10.76 g ha? of good kapas. Non-Bt genotypes yielded
significantly lower than Bt events. Sahana yielded 7.90 q ha’
! of good kapas followed by DHH-263 and DCH-32 with
7.54 and 6.49 g ha?, respectively and all being at par
amongst.

2019-20

During 2019-20, yield levels were less than the previous
season, however the trend remained unchanged.
Significantly highest seed cotton yield was recorded in
Everest (14.52 g ha?) followed by Jadoo (13.68 g ha),
Bindas (13.23 g ha) and First class (12.89 q ha) which
were statistically on par with each other (Table 8). Among
all Bt hybrids least seed cotton yield was noticed in MRC-
6918 (BG-I) and VCH-5 (BG -I) hybrids, with 9.41 and
10.01 g ha? respectively. However, non Bt genotypes,
DCH-32 registered least yield of 5.45 q ha?, followed by
DHH-263 (6.04 g ha') and Sahana (7.70 q hal). Further,
GMF event hybrids viz., Profit+ and Arjun-21 recorded 8.47
and 8.01 q ha* yield.

Over past two decades, the interest in Bt toxins grew
enormously, especially with the advent of molecular biology
techniques. The adoption rate of Bt trangenics has been very
high, ever since the first introduction in 1996. The area
under Bt cotton has rapidly increasing in several other
countries including India. It has been known better that cry
toxins preferably CrylAc & endotoxin has a great deal of
bioactivity against the bollworms including P. gossypiella.
Among the three bollworms viz., American bollworm,
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spotted bollworm and PBW, the latter one is said to be
highly susceptible to Cry toxins (Kranthi et al. 2004) [,
The initial studies with respect to Bollgard | genotypes
expressing CrylAc only (Udikeri et al. 2003 and Patil 2003)
28, 251 and Bollgard 11 (CrylAc+Cry2Ab) also (Onkarmurthy
et al., 2016 and Bruce et al. 2013) * 8 have shown the
complete suppression of PBW in India or elsewhere. Until
2008, Bt cotton was very effective in controlling all the
three bollworm species. However, resistance monitoring
reports published by Monsanto (Monsanto, 2010) [24
showed that the pink bollworm had started to evolve
resistance to the Bt-toxin CrylAc in 2008 as was confirmed
with insect populations collected from Amreli district in
Gujarat. Despite reports in 2015 of possible breakdown of
BG-Il resistance the contribution of stakeholders of the
technology was grossly inadequate to ensure its
sustainability.

The observations on fruiting body damage (squares, flowers
and bolls) indicated the incidence of PBW in all genotypes
under the study. This was in contrast to the only late season
survival (Surulivelu et al., 2004) 271 of this pest in Bt cotton.
The non Bt cottons used to receive low to moderate
incidence of PBW in fruiting bodies during pre Bt era
(Katagihallimath, 1959 and Korat, 1991) [% 1 and
negligible in Bt era (Bheemanna et al. 2008) [°1. However in
the present study it is evident that some of Bt genotypes
received the incidence of PBW enough to cause the damage
reaching economic thresholds. However, the higher
incidence was noticed in non Bt genotypes viz., DCH-32,
DHH-263 and Sahana.

In general HxB hybrids received higher incidence than HxH
genotypes/ hybrids (Fig. 1). The interspecific hybrids from
G. hirsutumxG. barbadense developed for expression of
Cry1Ac toxin found to be susceptible to pink bollworm than
the parents (Lucia et al. 2013) 2% Further, Udikeri (2006)
291 has shown higher damage from bollworm including
PBW in interspecific Bt BG-I hybrid MRC-6918 compared
to interspecific BG-1 or BG-II hybrids. The issue of quite
considerable incidence and damage to fruiting structure was
evident in all the transgenic formats studied here, though
there was a significant difference existing among them at
certain period of observation. Relatively, the incidence was
lower in Everest, Jadoo, Bindas, First class, Arjun-21,
compared to MRC-7918, MRC-6918 and VCH-5. Such
differences are due to the presence of single or dual genes
and the type of genotype also. Such comparisons have been
made and significant differences have been observed by
different researchers in India (Naik et al. 2016 and Shinde et
al., 2018) [22. 28],

There was a considerable live larval recovery from the green
bolls of all genotypes which were very close to each other at
the beginning of season and varied significantly later.
However, in contrast to the damage pattern the larval
recovery followed a close pattern from the boll maturity
stage onwards. The larval incidence was high in all
genotypes. Thus, it was evident that the suicidal population
emergence, the incidence on squares and flowers has led to
a significant contribution towards its survival in the mid and
late season leading to a great damage. This type of survival
could be due to the resistance in PBW to Cry1Ac or Cry2Ab
or CrylA. The relatively moderate level of resistance in
Dharwad population has been reported already by Naik et
al. (2016) 22, Further similar results were observed by
Niranjan and Udikeri (2023) %3
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Table 1: Treatment details (Different popular Bt and non Bt cotton hybrids)

Treatments | Genotypes (trade name) | Type of genotype | Transgenic event
T1 Bindas HxH BG-II
T2 President gold HxH BG-1I
T3 Jadoo HxH BG-II
T4 Everest HxH BG-II
Ts First class HxH BG-1I
Ts ATM HxH BG-II
T7 MRC-7351 HxH BG-II
Ts MRC-7353 HxH BG-II
To MRC-7918 HxB BG-1I
Tao Puli HxB BG-1I
Tu Sowmya HxB BG-I
T2 VCH-5 HxH BG-I
Tas MRC-6918 HxB BG-I
Taa Arjun-21 GMF GMF
Tis Profit + GMF GMF
Tie DCH-32 HxB Non Bt
Tar DHH-263 HxH Non Bt
Tas Sahana - Non Bt

Table 2: Square damage due to pink bollworm in different Bt and non Bt cotton genotypes during 2018-19 and 2019-20

. Percent square damage
Transgenic|
Genotypes event 60 DAS 75 DAS 90 DAS 105 DAS 130 DAS 150 DAS Mean

2018-19]2019-20/2018-19]2019-20 | 2018-19 [2019-20 | 2018-19 [ 2019-20 | 2018-19[2019-20{2018-19]2019-20{ 2018-19 [ 2019-20

Bindas | oo |, | 059 | 066 | 133 | 156 | 226 | 260 | 312 | 362 | 428 | 550 | 326 | 433 | 181 | 243
(HxH) (4.39)™ | (4.65)™] (6.62)'™ | (7.18)™ | (8.65) | (9.28) |(10.17)™](10.97)°°|(11.93)|(16.68)| (10.4) |(12.01)®| (7.73) | (8.97)>
Przsc:?dem BG. | 079 | 093 | 145 | 178 | 346 | 381 | 387 | 453 | 541 | 636 | 421 | 488 | 231 | 301
(HxH) (5101 |(5.52)*| (6.91) 1 | (7.67) M| (10.73)" | (11.26)"| (11.34)" | (12.29)| (13.45) |(14.61)™| (11.84) | (12.77)| (8.75) | (9.99)™
Jadoo o | 046 [061 | 111 [ 149 | 104 | 243 | 286 [ 357 | 423 | 537 [ 319 | 382 | 171 [ 239
(HxH) (3.87)°%° | (4.47)°°| (6.06)% | (7.01)" | (8.01)™ | (8.97)" | (9.74)™ | (10.9)* |(11.87)|(13.39)"|(10.28)4((11.27)%| (7.52)" | (8.89)
Everest | oo\ | 037 | 047 [101 | 122 [ 176 [ 234 | 248 | 348 | 402 | 495 | 298 | 342 | 149 | 217
(HxH) (3.49)7 | (3.93)" | (5.76) | (6.35)™ | (7.62)" | (8.81)" | (9.05) |(10.75)|(11.57)|(12.86)| (9.94)™ |(10.63)"| (7.01) | (8.47)
Firstclass| o~ | 063 [ 070 [ 103 | 167 | 310 | 349 | 409 | 449 | 494 [ 635 | 345 | 468 | 215 | 202
(HxH) (4.55)™(4.79)™| (5.83) | (7.43)X | (10.14)* | (10.77)¥| (11.67)1 |(12.23)™|(12.85)™| (14.6)™ |(10.71)™|(12.49)™| (8.43)™ | (9.84)™
ATM so | 073 [ 08 | 130 [ 151 | 249 | 304 | 336 [ 398 | 550 | 627 | 404 | 452 | 224 | 301
(HxH) (4.9) | (5.41)4 | (6.56)™ | (7.03) | (9.08)™ |(10.05)®|(10.57) ™ (11.5) ™ |(13.57) [(14.51)°°| (11.6)™ [(12.28)™| (8.61)™ | (9.99)™
MRC-7351 [ 081 [097 [ 131 | 162 [ 290 | 401 | 340 [ 471 | 524 [ 631 | 411 | 476 | 226 | 388
(HxH) (5.16) %|(5.66) 9| (6.57)™ [ (7.22) ™| (9.8)™ |(11.55)'|(10.63) | (12.53) |(13.23)™|(14.54)"|(11.70)"™| (12.6)'™| (8.64)™ |(11.36)X
MRC-7353 o | 074 [ 104 [ 15 | 177 | 319 | 334 | 435 | 518 | 557 | 721 | 436 | 504 | 289 | 389
(HxH) (4.93) *|(5.85) | (7.03) | (7.64) 1 |(10.28) ™|(10.53) "{(12.03) ™|(13.15)™| (13.65)*| (15.58)| (12.06)K| (12.97)¥| (9.78)  |(11.38) ¥
MRC-7918 . | 110 | 143 [ 174 | 205 [ 290 | 394 | 432 | 668 | 712 | 88 | 511 | 7.30 | 396 | 472
(HxB) (6.02) %| (6.86) ¢ [ (7.59) | (8.23) 9| (9.8) ™ |(11.44) 9|(11.97) M| (14.98) ¢|(15.47) ¥| (17.3) © |(13.06) M|(15.68) | (11.47) | (12.55) *
puli (HxB)| oyt | 088 | 101 136 [ 163 [ 204 | 327 [ 398 [ 484 [ 61l [ 732 | 450 | 608 [ 325 | 395
(5.38)" | (5.76)"| (6.69) | (7.34)™ | (9.88)™ |(10.42)"™| (11.51)*|(12.71)"| (14.31)i | (15.67)" | (12.37)i |(14.27)"| (10.32)" | (11.46)"

Sowmya | o | 092 [ 133 | 141 [ 101 | 342 | 408 | 529 [ 620 | 687 | 818 | 523 | 516 | 393 [ 423
(HxB) (5.51) | (6.62)¢ | (6.83)% | (7.94)% |(10.65)%"| (11.65)¢ | (13.30)"9 | (14.42)¢| (15.20)|(16.62)¢"|(13.22)%"| (13.13)ii | (11.45)% | (11.87)%"
Vel 197 [ 096 | 360 | 479 | 856 | 888 | 9.83 | 1077 | 1153 | 1241 | 560 | 635 | 676 | 7.45
(HxH) (8.07) 9| (5.61) 1{(10.30) |(11.49) (17.01) %®|(11.36) 9(18.27) %[ (13.9) "¢ |(15.93) *{(16.85) *|(13.69) | (14.6) %" |(15.07) ®|(15.84) ¢
MRC-6918 - 232 | 251 | 711 | 7.44 | 908 9.4 114 | 1272 | 1255 | 131 | 857 | 1002 | 806 | 9.20
(HxB) (8.77) (9.11) *°{(15.46) «/(15.83) °J (17.54) ¢|(17.86) 9| (19.74) ¢| (20.9) ¢ |(20.75) |(21.22) |(17.03) ¢|(18.45) ¢ (16.49) ¢ | (17.66) ¢
aqunzi | ome | 086 [ 079 [7289 1311 [ 324 | 341 | 372 [ 459 [ 670 | 806 [ 561 | 767 | 363 | 433
(4.66) ™|(5.11) ™ (9.79) * (10.15) ®| (10.36) T |(10.64) ¥|(11.13) '|(12.38) *|(15.01) 9| (16.5) M [(13.70) %(16.08) %(10.98) o|(12.01) o

orofite | ome | 039 | 056 | 202 [ 224 | 305 | 376 [ 476 [ 570 | 628 | 764 | 555 | 660 | 305 | 392
(3.6) ™ |(4.29) ™| (8.17) ¢ | (8.61) ' |(10.06) ¥|(11.18) |(12.61) |(13.82) (14.51) "|(16.05) i(13.63) 9|(14.89) " (10.06) i |(11.42) i

DCH-32 | o | 365 | 344 [ 806 [ 835 | 1463 | 1531 | 2068 | 3102 | 3429 | 36.01 | 20.32 | 2245 | 1844 | 1061
(HxB) (10.48) 4(10.69) 1 (16.49)* | (16.8) * | (22.49) 2| (23.03) *| (33.01) *|(33.85) ?|(35.84) 2|(36.88) ?| (26.8)* | (28.28) | (25.43) a|(26.28) a
D('L'iﬁ;n Nongt | 256 | 277 | 789 | 814 | 1372 | 141 | 2781 | 2916 | 3336 | 355 | 1999 | 2152 | 1756 | 1853
(HxH) (9.39) ® [ (9.58) b [(16.31) (16.58) *{(21.74) |(22.06) |(31.83) °|(32.68) *|(35.28) *|(36.57) *(26.56)|(27.64)®|(24.77) **|(25.50) *|
sahana | Nongt | 080 | 096 [ 7.37 | 775 [ 1204 | 1366 | 2684 | 28.02 | 3283 | 3458 | 1899 | 204 | 1502 | 17.71
(5.12) ' |(5.63) |(15.76) ¥(16.16) (21.08) *°|(21.69) {(31.21) *¢|(32.53) *|(34.96) |(36.02) P](25.84)|(26.85)™| (22.8) b |(24.89) b*

S.Em(z) 023 | 031 | 039 | 044 | 069 | 067 | 085 | 088 | 113 | 106 | 126 | 129 | 091 | 1.02

CD (p=0.05) 068 | 091 | 114 | 127 | 198 | 193 | 244 | 253 | 327 | 308 | 487 | 374 | 262 | 2.94

CV (%) 884 | 932 | 769 | 805 | 983 | 906 | 960 | 932 | 11.16 | 971 | 1502 | 1422 | 1436 | 14.30

* Figures in the parentheses are arcsine transformed values, Mean followed by the same alphabet in a column do not differ significantly
(P=0.05) by DMRT DAS: Days After Sowing
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Table 3: Rosetted flower damage due to pink bollworm in different Bt and non Bt cotton genotypes during 2018-19 and 2019-20

Transgenic Percent rosetted flower damage
Genotypes avent 60 DAS 75 DAS 90 DAS 110 DAS 135 DAS 150 DAS Mean

2018-19 [ 2019-20 | 2018-19 | 2019-20 | 2018-19 | 2019-20 | 2018-19 | 2019-20 | 2018-19 | 2019-20 | 2018-19 | 2019-20 | 2018-19 | 2019-20

Bindas BG- 11 1.64 2.36 11.39 | 12.68 15.78 16.38 | 15.77 | 16.11 9.96 10.36 5.22 5.93 9.68 10.26
(HxH) (7.36) ™ | (8.84) ' [(19.72) | (20.86) X' |(23.41) °P|(23.87) °°| (23.4) °° [(23.66) °°| (18.4) P9 [(18.78) P4|(13.21)°"|(14.09) °°| (18.13) °°|(18.68) °}
President BG- I 369 | 397 | 1033 11.02 20.16 2136 | 18.25 | 19.01 12.21 12.75 799 | 841 1211 | 1275
gold (HxH) (11.07) "}(11.49) [(18.75) | (19.39) ™|(26.68) ™|(27.53) ™|(25.29) % (25.85) ¢7(20.45) ™|(20.92) ™"|(16.42) " |(16.86) 9| (20.36) ¥ |(20.92) ik
Jadoo BG-II 1.76 1.93 10.20 12.19 15.56 16.03 | 14.09 | 14.79 9.83 10.03 511 5.32 9.37 10.03
(HxH) (7.62) ™| (7.99) ™ |(18.63) ™[(20.43) '™|(23.23) PY| (23.6) P |(22.05)P4|(22.62) P4 (18.27) U [ (18.46) %] (13.06)P1|(13.34) P9 (17.82) P9 |(18.47) Pd

Everest BG- 11 1.45 1.89 7.64 8.11 13.74 14.81 13.69 14.21 10.26 11.39 3.90 4.72 8.89 9.91
(HxH) (6.92) | (7.9) °° [(16.05) 9| (16.55) | (21.76) 9| (22.63) |(21.72) 9] (22.15) 9| (18.68) °P|(19.72) °P[(11.39) 9|(12.55) 9| (17.36) 9| (18.34)%
First class BG- I 1.82 2.06 9.10 13.05 | 1831 20.36 | 16.18 | 18.96 10.51 12.11 6.66 6.93 10.43 | 12.25
(HxH) (7.75) '™ | (8.25)™ |(17.56) P9| (21.18) I | (25.33) ™|(26.82) ™°|(23.72)'™| (25.81)" | (18.92) "°|(20.36) ™|(14.96)™"|(15.26) ™| (18.84)™"|(20.48)"™
ATM BG-II 0.63 0.91 9.61 10.23 20.31 21.39 | 16.48 | 18.02 12.71 13.19 7.01 7.82 11.07 | 11.61
(HxH) (4.55) 9| (5.47) o |(18.06) °P|(18.65) P9|(26.79) '™|(27.55) 'm|(23.95) W[ (25.12) X |(20.89) '™| (21.3) ¥ |(15.34) '|(16.24) ¥'|(19.43) 'm|(19.92)™
MRC-7351 BG-II 0.73 1.02 9.98 10.82 20.40 2199 | 16.12 | 16.80 12.89 12.89 7.13 7.13 10.27 | 11.83
(HxH) (4.9 P9 | (5.8)P9 |(18.42) ™| (19.2) | (26.85) K| (27.97) ¥|(23.67)™|(24.19) ™| (21.04) ¥ | (21.04)'™ | (15.49) ¥|(15.49)™| (18.69) ™ |(20.12)™"
MRC-7353| . 210 | 236 | 1076 | 1184 | 2127 | 2206 | 1763 | 1904 | 1374 | 1374 | 748 | 748 | 1197 | 1258
(HxH) (8.33)X' [ (8.84)'m [ (19.15) ¥ |(20.13) ™| (27.46) 1{(28.01) " | (24.83)"|(25.87) %| (21.76) | (21.76) I¥|(15.87) |(15.87) '™ (20.24) ¥ | (20.78)"
MRC-7918 BG-II 4.69 491 14.68 15.73 22.36 2401 | 17.02 | 18.94 15.73 17.02 9.04 9.97 13.92 | 15.10
(HxB) (12.51) %] (12.8) ¢ | (22.53) 9| (23.37) ¢7| (28.22) | (29.34) ©f|(24.37) 9" (25.8) 9" | (23.37) ¢|(24.37) *°| (17.5) * |(18.41) *| (21.91) *F | (22.86)%
Puli (HxB)|  BG-Il 3.69 4.02 13.69 1420 | 2056 | 2203 | 1694 | 1802 | 14.88 15.52 8.69 8.93 13.08 | 13.94
(11.07) 9[(11.57)9"|(21.72) 9| (22.14) 1| (26.96) ¥ | (27.99) 1| (24.3) 1 | (25.12) k| (22.69) *f| (23.2) 9" [(17.14) f9|(17.39) ©f| (21.2) ' [(21.92)%

Sowmya BG-II 4.58 5.02 1366 | 14.87 | 21.58 236 16.93 | 18.11 | 14.69 15.93 8.73 9.10 1336 | 14.28
(HxB) (12.36) *f|(12.95) %] (21.69) ] (22.68) " | (27.68) 9| (29.06) 9| (24.3) "' | (25.19) | (22.54) 79| (23.52) 79| (17.19)%|(17.56) %[ (21.44) 79| (22.21)"
VCH-5 BG-I 4.36 4.73 16.04 17.01 22.97 2405 | 17.94 | 1867 | 1567 16.81 7.84 | 843 14.14 | 14.98
(HxH) (12.05) '9|(12.56) 19| (23.61) %|(24.36) %| (28.64) %|(29.37) %|(25.06) *| (25.6) "' [(23.32) %|(24.19) *| (16.26) 1|(16.88) 19| (22.09) %*|(22.77) ¢
MRC-6918 BG-I 4.69 5.12 16.96 17.30 23.67 2412 | 20.36 | 21.97 16.94 17.56 9.12 10.01 | 1529 | 16.01
(HxB) (12.51) 4|(13.08) | (24.32) | (24.58) *| (29.11) 9| (29.41) 9 |(26.82) *| (27.95) ¢ | (24.3) * |(24.77) | (17.58) P |(18.44) b°| (23.02) | (23.59)
Arjun-21 GME 362 | 401 | 1369 | 15.03 21.58 2281 | 16.94 | 17.56 14.69 1538 | 8.69 812 | 13.20 | 1383
(10.97) {(11.55) "[ (21.72) Ni|(22.81) 9| (27.68) 9"(28.53) 9| (24.3) * |(24.77) 'm|(22.54) 9| (23.09) " |(17.14) *|(16.56) " | (21.31) 9(21.83) M
Profit+ GME 311 | 397 | 1495 15.11 2143 | 21.97 | 16.02 | 17.03 1450 | 1512 | 8.40 811 | 13.07 | 1354
(10.16) | (11.49) 1| (22.75) ©f| (22.87) 79| (27.58) M| (27.95) ¥ |(23.59) ™|(24.37) ™| (22.38) " | (22.88) 1| (16.85)9"| (16.55) | (21.19) i | (21.59) 1

DCH-32 Non Bt 10.63 | 12.36 | 22.06 | 24.58 36.58 39.02 | 29.68 | 31.25 18.36 19.07 | 12.97 | 1430 | 21.71 | 2343
(HxB) (19.03) 2{(20.58) ?| (28.01) | (29.72) @ | (37.22) ® | (38.66) #|(33.01) 2| (33.99) #| (25.37) @ | (25.89) * | (21.11) ®| (22.22) #| (27.77) * | (28.95) @
DHH-263 Non Bt 8.12 10.36 | 20.26 | 21.97 34.12 36.05 | 26.99 | 27.99 15.97 16.12 9.05 11.01 | 19.09 | 20.58
(HxH) (16.56) °|(18.78) [ (26.75) *|(27.95) *|(35.74) **|(36.90) *°|(31.30) *|(31.94) *|(23.55) ™| (23.67) &|(17.51) b°| (19.38) P | (25.90) *|(26.98)
Sahana Non Bt 6.89 7.12 17.26 18.89 31.59 3364 | 2429 | 26.80 1423 | 16.54 6.49 806 | 17.65 | 1851
(15.22) ¢ (15.48) ¢ | (24.55) ¢[(25.76) b¢| (34.20) b¢|(35.45) b¢| (29.53)"¢|(31.18) | (22.16) i | (24.01)% | (14.76)™ | (16.49) | (24.84) b¢| (25.48)*

S.Em(%) 0.84 0.92 1.04 0.88 0.90 1.35 1.22 1.04 0.92 0.91 0.99 0.98 1.02 1.09

CD (p=0.05) 2.43 2.76 3.01 2.60 2.71 3.87 3.70 3.18 2.80 2.63 2.98 2.83 3.11 3.26

CV (%) 1169 | 1045 | 11.78 10.45 9.74 9.29 11.34 9.25 11.61 1012 | 14.16 | 10.14 | 13.28 | 14.01

* Figures in the parentheses are arcsine transformed values, Mean followed by the same alphabet in a column do not differ significantly
(P=0.05) by DMRT DAS: Days After Sowing

Table 4: Green boll damage due to pink bollworm in different Bt and non Bt cotton genotypes during 2018-19 and 2019-20

JTransgeni Percent green boll damage
Genotypes o, o0 75 DAS 90 DAS 105 DAS 120 DAS 135 DAS 150 DAS Mean
2018-19]2019-20 | 2018-19 [2019-20] 2018-19 [2019-20]2018-19] 2019-20 | 2018-19 | 2019-20 |2018-19]2019-20] 2018-19 | 2019-20
Bindas | oo | L18 | 206 501 | 534 | 927 | 927 | 1924 | 2011 | 2621 | 2810 | 27.67 | 29.25 | 1460 | 1601
(HxH) (6.24) 71| (8.25) ™ | (12.92)%% [(13.16)%| (17.73) |(17.73)|(26.02) ¥|(26.64) ™| (30.79)°° | (32.01)° |(31.74)0|(32.74)10| (22.46)%% | (24.28)°p
Pres'?dem Be.q | 201 | 236 7.45 805 | 11.94 | 1511 | 2081 | 21.37 | 2925 | 3114 | 27.89 | 2976 | 1631 | 18.99
(E&H) "1 1(8.15) 4| (8.84) M| (15.84)%" |(16.48)9| (20.21)™ |(22.87)9"(27.13) 1| (27.53) I| (32.74)™ | (33.92) |(31.88)™|(33.06)™ (23.82)4 | (25.83)k
Jadoo | oo | 406 | 154 | 492 | 603 | 1012 | 1215 | 17.69 | 1845 | 2617 | 2791 | 2542 | 2608 | 1392 | 1597
(HxH) (5.91) 9| (7.13) % | (12.82)P |(14.21)™| (18.55) |(20.4)™ [(24.87)°P| (25.44)% | (30.77)7 | (31.89) |(30.28)%((30.71)4| (21.91)% | (23.55)p
Everest | o | 070 | 089 | 481 | 522 [934(17.8) 1002 | 1573 | 16.02 | 2463 | 2503 | 2387 | 2486 | 1293 | 1492
(HxH) (4.80) | (4.96) | (12.67) |(13.21)09|  pa |(18.45)9(23.37) {(23.59) | (29.75) o | (30.02)% [(29.25)%|(29.91) ¥ (21.08) | (22.72)
Firstclass| oo~ | 163 | 199 517 | 602 | 1127 | 12.03 | 18.14 | 2013 | 2755 | 2804 | 2817 | 8L12 | 1517 | 17.87
(HxH) (7.34) ™| (8.11) °° | (13.14)™ [(14.2) ™| (19.62)™ |(20.29)"((25.21)™|(26.66)™| (31.66)™ | (31.97)% |(32.06)™(33.91)| (22.93) | (25.01)™
ATM | ooy | 175 | 213 554 | 599 | 1324 | 1453 | 1923 | 20.82 | 3113 | 3208 | 2857 | 29.07 | 1592 | 18.28
(HxH) (7.6) ™ | (8.39) ™| (13.61)™ |(14.17)%| (21.34) 1 |(22.41)¥|(26.00)™| (27.15)™| (33.91)'™ | (34.5)™ |(32.31)"(32.62)| (23.52)™ | (25.32)'m
'\43R5C1- B | 18 | 256 553 | 615 | 1363 | 14.97 | 2030 | 21.93 | 31.49 | 3275 | 2898 | 29.96 | 1634 | 1876
(HH) (7.82)m| (9.21) M | (13.60)™ |(14.36)™| (21.67)" |(22.76)1((26.78) I (27.92) 1| (34.14) | (34.91)™ |(32.57)((33.19)"| (23.84)k | (25.66)
'\;'?503' B | 203 | 296 | 561 | 608 | 1446 | 1620 | 2093 | 21.99 | 3188 | 3304 | 2901 | 30.78 | 1675 | 19.14
(HxH) (8.19) | (9.91) & | (13.70) ¥ |(14.20)8| (22.35)% [(23.73)9|(27.23) M| (27.97) M| (34.37)k | (35.00) |(32.59)K|(33.70) K| (24.16)" | (25.95)ij
“;'gzl%' o | 262 | 312 692 | 797 | 1552 | 16.32 | 22.66 | 2452 | 3390 | 34.83 | 30.84 | 3159 | 1802 | 20.60
(HxB) (9.32) 9((10.17) 6| (15.25)1 |(16.40) | (23.20) ¢ |(23.83) f|(28.43) [ (29.68) ¢f| (35.61)%" | (36.17)" [(33.73)%"| (34.2) " | (25.12)¢" | (26.99)¢f
buli (HxB)|_ B | 239 | 302 [ 781 | 712 | 1268 | 132 | 2137 | 2201 | 3225 | 3283 | 2925 | 3201 | 1560 | 1750
(8.89) M |(10.01) M| (16.23)% |(15.48)| (20.86)¢ |(21.35)m((27.53)9|(27.98)%" | (34.60)1 | (34.96)1 |(32.74) U] (34.45)| (23.27)™ | (24.73)™
Sowmya | goy, | 250 | 315 | 683 | 726 | 1387 | 1502 | 2145 | 2385 | 3283 | 3437 | 3062 | 3150 | 173L | 2043
(HxB) (9.10) 9| (10.22) | (15.15) |(15.63)1| (21.87)%" | (22.8) M|(27.59)9"|(29.23) | (34.96) | (35.89)i | (33.6) " |(34.14) | (24.58)%" | (26.87)%
VCHS5 [ oo | 39 | 503 922 | 1057 | 1924 | 21.36 | 26.38 | 27.46 | 38.73 | 39.84 | 3195 | 3364 | 2127 | 23.72
(HxH) (11.48)%| (12.96)%| (17.68) ¢ |(18.97)%| (26.02) 9 [(27.53)%| (30.9) ¢ | (31.6) % | (38.49)c | (39.14)% |(34.42)9(35.45)h| (27.46)% | (29.15)
'\é'gﬁ' By | 415 | 549 875 | 1236 | 1836 | 2307 | 2494 | 28.10 | 4081 | 4097 | 3575 | 35.01 | 2205 | 24.64
(HxB) (11.75)%| (13.55)0¢| (17.21)% |(20.58)| (25.37% ((28.71) %[(29.96)%| (32.01) ¢ | (39.70) ¢ | (39.80) @ [(36.72) |(36.28)| (28.01)¢ | (29.76)c
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Aqun21| omE | 281 [ 326 811 | 904 | 1274 | 1360 | 1815 | 2094 | 3620 | 3829 | 3380 | 35.26 | 17.84 | 19.72
(9.65) *f| (10.4)* | (16.55)f |(17.50) ¢ (20.91)K |(21.64)4|(25.22)™|(27.23) ¥| (36.99)° | (38.23)° |(35.55)*|(36.43) °| (24.99)% | (26.37)%"

orofite | GME | 242 | 311 740 | 839 | 1036 | 1198 | 1638 | 1915 | 3421 | 36.82 | 3294 | 3397 | 1660 | 19.28
(8.37) 1 |(10.16)"| (15.79)" |(16.84)'9| (18.78)™ [(20.25)|(23.87)"| (25.95)°°| (35.8) "0 | (37.36)%h |(35.02)"|(35.65)9] (24.11) il | (26.05)"

DCH-32 | yonpr | 532 | 608 | 1835 | 1811 | 2942 | 3015 | 5063 | 5198 | 6915 | 7048 | 7149 | 7294 | 3838 | 4401
(HxB) (13.34)"|(14.28) ®| (25.36) * |(25.92) ?| (32.85)2 |(33.30) *((45.36) 2| (46.13)? | (56.26) * | (57.09) * |(57.73) 2|(58.65) °| (38.28) | (41.56)
DHH-263| o | 417 | 520 | 1672 | 17.86 | 27.94 | 286 | 488L | 4972 | 6470 | 6899 | 6850 | 70.20 | 3648 | 4198
(HxH) (11.78)"7] (13.3) ¢ | (24.14)* |(25.00)| (31.91) |(32.33)|(44.32)?| (44.84)® | (53.55)® | (56.16)® |(55.86)|(56.91)%| (37.16) | (40.39)"
sahana | Nongt | 864 | 1003 [ 1412 | 1611 | 2723 | 2963 | 3492 | 37.30 | 3873 | 4167 | 40.95 | 3501 | 2639 | 2859
(17.09) 2| (18.46) | (22.07)* [(23.66)"| (31.45) |(32.98)|(36.22) °| (37.64) °| (38.49)% | (40.20) © |(34.42)|(36.28)% (30.91) ¢ | (32.32)

S.EmM() 073 | 07 107 | 110 | 104 | 107 | 140 | 137 | 141 128 | 143 | 144 | 142 1.27

CD (p=0.05) 211 | 203 307 | 326 | 298 | 305 | 403 | 396 | 412 319 | 411 | 414 | 398 3.54

CV (%) 1451 | 1254 | 1179 | 1007 | 809 | 12.04 | 12.53 | 10.07 | 13.03 935 | 1148 | 14.79 | 1326 | 12.8

* Figures in the parentheses are arcsine transformed values,
(P=0.05) by DMRT DAS: Days After Sowing

Mean followed by the same alphabet in a column do not differ significantly

Table 5: Larval population of pink bollworm in different Bt and non Bt cotton genotypes in 2018-19 and 2019-20

Larval incidence/20 bolls
Genotypes Transgenic| 75 DAS 90 DAS 105 DAS 120 DAS 135 DAS 150 DAS Mean

event N

2018-19| 2019-20 |2018-19{2019-20{2018-19|2019-20(2018-19|2019-20| 2018-19 | 2019-20 | 2018-19 | 2019-20 | 2018-19 202109

Bindas BG- I 1.20 1.46 3.19 3.89 5.49 6.01 | 11.74 | 12.36 13.11 14.01 8.50 9.11 7.21 7.81
(HxH) (1.30)% | (1.40) ° |(1.92) 9| (2.10) 9| (2.45) [(2.55) "|(3.50) | (3.59) " | (3.69)°° (3.81)°" | (3.00)% | (3.10)P | (2.78)°" |(2.88)°°
President BG-II 1.54 1.90 421 5.02 6.86 7.19 | 15.28 | 16.01 15.96 16.22 11.2 13.06 9.14 9.87
gold (HxH) (1.43)'m| (1.55)™ |(2.17)™|(2.35)™|(2.71)™|(2.77)™|(3.97)™| (4.06)™ | (4.06)™ | (4.09)™ | (3.42)™ | (3.68) | (3.11)™ ((3.22)™
Jadoo BG-II 1.12 1.31 3.8 452 5.11 5.83 | 12.47 | 13.30 12.99 13.84 4.60 5.01 6.68 7.3
(HxH) (1.27)Pa | (1.35)P9 | (2.07)°P | (2.24)°P | (2.37)P4 | (2.52)°° | (3.60)°P | (3.71) °P| (3.67)M™ (3.79)p4 | (2.26)¢ (2.35)4 | (2.68)P3 |(2.79)M
Everest BG- 11 1.07 1.12 3.58 4.01 4.29 511 | 11.86 | 12.59 12.57 13.32 3.87 4.20 6.21 6.73
(HxH) (1.25)9" | (1.27) 9" | (2.02)Pa | (2.12)P9 | (2.19)% | (2.37)%" |(3.52) P4 (3.62)P4| (3.62)% (3.72)% | (2.09)" | (2.17)* | (2.59)%" |(2.69)%
First class BG- Il 1.35 1.70 3.94 4.97 5.85 5.66 12.78 13.91 13.48 15.20 10.72 11.23 8.05 8.81
(HxH) (1.36)™| (1.48)™ | (2.11)™ [ (2.34)™ | (2.52)™ | (2.48) |(3.64) ™| (3.8) ™ | (3.74)™ (3.96)™ | (3.35)" | (3.42)™ | (2.92)™ |(3.05)"
ATM BG-II 151 2.03 4.89 5.56 7.01 8.19 | 1559 | 16.70 16.01 (17.14 (4.2)| 11.89 12.11 9.48 10.29
(HxH) (1.42)™| (1.59)'m | (2.32)'™ | (2.46)'™ | (2.74)'™ | (2.95)'™ | (4.01)'™| (4.15'™ | (4.06)'m Im (3.52)™ | (3.55)™ | (3.16)'™ [(3.28)'™
MRC-7351 BG-II 1.96 2.37 5.48 6.11 7.52 8.43 | 16.01 | 17.28 16.47 17.56 12.10 12.98 9.92 10.79
(HxH) (L57)M | (1.69) K | (2.45)4 | (2.57)4 | (2.83)K | (2.99) | (4.06) K| (4.22) K| (4.12) (4.25) | (3.55)K | (3.67)'™ | (3.23) 1 |(3.36) 1!
MRC-7353 BG-II 2.15 3.06 6.12 7.03 8.05 9.11 16.87 17.95 17.54 18.02 (4.3)| 12.97 13.65 10.62 11.47
(HxH) (1.630% | (1.89) k| (2.57) 1| (2.74) 1| (2.92)% | (3.10) Kk | (4.17) | (4.3) ik | (4.25)ik ik (3.67)k | (3.76) | (3.33) I |(3.46) ¥
MRC-7918 BG-II 3.89 4.01 6.18 7.09 9.01 10.29 | 18.02 19.06 19.26 21.67 13.66 15.13 11.67 12.86
(HxB) (2.1) ¢ | (2.12) 9 | (2.58)" | (2.75)M | (3.08)" |(3.28) 9"|(4.30) 9"| (4.42) | (4.45)9" (4.71)% | (3.76)9" | (3.95)9" | (3.49)9" ((3.66)9"
Puli (HxB)| BG-II 256 | 378 | 590 | 672 | 88l | 950 | 17.67 | 18.05 18.15 19.23 13.05 14.26 11.14 | 12.05
(1.75) 1| (2.07)1 | (2.53) | (2.69)k | (3.05) i | (3.16) 1 | (4.26) | (4.31)1 | (4.32)i (4.44)1 | (3.68)1 | (3.84)1 | (3.41) 1 |(3.54)1

Sowmya BG-II 3.26 3.89 7.01 7.88 8.99 | 10.22 | 17.89 | 18.31 [18.40(4.35)| 20.01 13.24 14.83 11.35 | 12.41
(HxB) (1.94) | (2.10) NP | (2.74)9" | (2.89) 9| (3.08)9" | (3.27)" | (4.29) " | (4.34) M hi (453)" | 371N | (3.92) N | (3.44) N |(3.59) N
VCH-5 BG-I 3.30 5.49 10.77 | 11.63 | 13.01 | 13.99 | 20.76 | 22.01 22.01 24.28 1538 [17.10 (4.2)) 14.21 | 15.75
(HxH) (1.95)¢f | (2.45)% | (3.36)% | (3.48)% | (3.68)% | (3.81)% | (4.61) % (4.74) 4| (4.74)% (4.98)% | (3.98)% de (3.83)% [(4.03)%
MRC-6918 BG-I 3.63 6.77 10.97 | 11.84 | 1356 | 14.21 | 21.44 | 23.47 22.78 25.13 16.03 18.15 14.74 | 16.60
(HxB) (2.03)% | (2.70) < | (3.39)% | (3.51)« | (3.75) ¢ | (3.84) 9 |(4.68) | (4.9)° | (4.82)«d (5.06) | (4.07) | (4.32)% | (3.9) [(4.13)«
Ariun-21 GME 3.16 5.03 10.34 | 11.05 | 12.36 | 13.01 | 20.11 | 21.39 [21.56 (4.70)| 22.03 14.92 16.41 13.74 | 14.82
! (1.91)9"| (2.35) ¢f | (3.29)%f | (3.40) ¢ | (3.59)%f | (3.68)°f | (4.54) ©f| (4.68) ©f ef (4.75)F | (3.93)¢F | (4.12)¢ | (3.77)¢F |(3.92) ¢
Profit+ GMF 2.72 4.01 7.96 8.45 9.60 11.02 | 18.42 19.35 20.11 21.99 14.08 15.93 12.15 13.46
(L.79)N | (2.12) 9 | (2.91)9 | (2.99) 9| (3.18) 9 | (3.39)"9 | (4.35) "9 (4.46) 19| (4.54)% (4.74)9 | (3.82)' | (4.05) | (3.56)9 |(3.74)

DCH-32 Non Bt 4.93 7.83 12.40 | 13.86 | 21.40 | 23.09 | 26.97 | 27.15 [27.93(5.33)| 30.31 17.73 19.49 18.56 | 20.29
(HxB) (2.33)2| (2.89)2 | (3.59)2|(3.79) 2| (4.68)2| (4.86) 2| (5.24)2 | (5.26) 2 a (5.55)2 | (4.27) | (4.47)* | (4.37)2 |(4.56)°
DHH-263 Non Bt 477 7.56 1153 | 12.8 | 19.54 | 22.04 | 24.89 | 25.66 25.65 28.01 17.01 19.01 17.23 | 19.18
(HxH) (2.3) % | (2.84) 2 | (3.47)2 | (3.65)® | (4.48)2 | (4.75)% [(5.04) 2| (5.11)® | (5.11)® (5.34)® | (4.18) | (4.42)® | (4.21)® |(4.44)®
Sahana Non Bt 4.59 7.29 11.12 | 12.39 | 18.41 | 20.14 | 22.93 | 2452 25.01 26.22 16.59 18.96 16.44 | 18.25
(2.26)" | (2.79) ¢ | (3.41) | (3.59)% | (4.35)P¢ | (4.54)% |(4.84) P¢| (5.00)% | (5.05)bc (5.17)¢ | (4.13) | (4.41)" | (4.12)*c ((4.33)

S.Em(z) 0.04 0.04 0.08 0.11 0.12 0.21 0.19 0.18 0.21 0.19 0.24 0.25 0.16 0.15

CD (p=0.05) 0.28 0.28 0.25 0.33 0.36 0.59 0.58 0.53 0.57 0.54 0.72 0.69 0.48 0.31

CV (%) 10.28 | 10.28 8.77 8.14 831 | 11.75 | 11.08 8.38 8.89 8.43 10.63 13.61 9.24 11.05

* Figures in the parentheses transformed values, Mean followed by the same alphabet in a column do not differ significantly (P=0.05) by
DMRT DAS: Days After Sowing
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Table 6: Locule damage due to pink bollworm in different Bt and non Bt cotton genotypes

Transaenic Percent locule damage
Genotypes eV e%t 105 DAS 120 DAS 135 DAS Mean

2018-19 | 2019-20 | 2018-19 | 2019-20 | 2018-19 | 2019-20 |2018-19] 2019-20

) 936 | 1058 | 1136 | 1307 | 1582 | 1603 | 1218 | 14.19
Bindas (HxH) BG-I (17.81)% | (18.98) | (19.7)7 | (21.19) | (23.44) ® | (23.6)% |(20.43) 7| (22.13)
: 1066 | 1109 | 1363 | 15038 | 1638 | 1801 | 1356 | 1501
President gold (HxH) BG-1I (19.06) ™ | (19.45) ™ | (21.67)™ | (22.81) ™| (23.87)™ | (25.11) ™ |(21.6) ™| (22.79) ™
921 | 1030 | 1136 | 1428 | 1560 | 17.99 | 1206 | 13.23

Jadoo (HxH) BG-I (17.67)™ | (18.72) P | (19.7) % | (22.2) % | (23.33) ™ | (25.1) % |(20.32) P (21.33) ™
Evorest (H) . 912 | 1002 | 1097 | 1203 | 1489 | 1637 | 1169 | 1281
(17.58) | (18.45) | (19.34) 7 | (20.29) | (22.7) | (23.87) ™ |(19.99) | (20.97)

) 1052 | 1137 | 1336 | 1542 | 1639 | 1823 | 1342 | 1471
First class (HxH) BG-I (18.93) ™ | (19.71) ™ | (21.44) ™ | (23.12) ™| (23.88) ™ | (25.28) ™ |(21.49) ™| (22.55) ™
1096 | 1217 | 1369 | 17.01 | 1702 | 2001 | 1389 | 1572
ATM (HxH) BG-1I (19.33) ™ | (20.42) ¥ | (21.72) ™ | (24.35) ¥ | (24.37) ' | (26.57) ik |(21.88) | (23.36)
1102 | 1191 | 1405 | 1724 | 1763 | 1802 | 1423 | 1639

MRC-7351 (HxH) BG-I (19.39) ¥ | (20.19) ™ | (22.01) ¥ | (24.53)1 | (24.83) ¥ | (25.12) ™ [(22.16) 4| (23.88) ¥
1163 | 1308 | 1769 | 1892 | 1918 | 2104 | 1617 | 17.68

MRC-7353 (HxH) BG-I (19.94) K | (21.2) I | (24.87) %" | (25.78) | (25.97) 1 | (27.3)% |(23.71) 1| (24.86)
1499 | 1586 | 1796 | 1894 | 2136 | 2361 | 18.04 | 1922

MRC-7918 (HxB) BG-1I (22.78) ¢ | (23.47)%f | (25.07)¢ | (25.8) "0 | (27.53) *f | (20.07) ¢ |(25.14) ¢ (26.00)
Ul (HB) . 1362 | 1408 | 17.08 | 1623 | 1992 | 2033 | 1687 | 16.88
(21.66) " | (22.04) 1 | (24.41) M | (23.76) ™| (26.51) 5 | (26.8) " |(24.25) 1| (24.26) ik

1402 | 1516 | 17.78 | 1818 | 2060 | 2150 | 1753 | 1847

Sowmya (HxB) . (21.99) 0 | (22.91) 9 | (24.94) %0 | (25.24) i | (26.99) '8 | (27.62) %8 |(24.75) 5| (25.45) @
1526 | 1687 | 2039 | 2105 | 2526 | 2791 | 2030 | 21.94
VCH-5 (HxH) BG-I (22.99) ¢ | (24.25) % | (26.84) % | (27.31) ¢ | (30.17) % | (31.89) % |(26.78) | (27.93) %
1869 | 2096 | 2269 | 2841 | 3167 | 3250 | 2435 | 27.29

MRC-6918 (HxB) BG-I (25.61)¢ | (27.25)¢ | (28.45) ¢ | (32.21) ¢ | (34.25) @ | (34.76) ¢ |(29.57) ¢| (31.49) ¢
Aol o 1402 | 1539 | 1697 | 1966 | 1942 | 2020 | 16.80 | 18.42
] (21.99) 9 | (23.1)% | (24.33)1 | (26.32) | (26.15)" | (26.71)11 | (24.2)" | (25.41) "
— o 1236 | 1463 | 1598 | 1722 | 1811 | 1034 | 1548 | 17.06
(2058) i | (22.49)" | (23.56) i | (24.52) & | (25.19) i | (26.09) ¥ |(23.17) | (24.4) i

3120 | 3439 | 3767 | 3842 | 3940 | 4L77 | 3600 | 38.19

DCH-32 (HxB) Non Bt (33.96) ¢ | (35.90)° | (37.86)% | (38.30)* | (38.88) 2 | (40.26) ¢ |(36.92)¢| (38.17) ¢
3036 | 3301 | 3369 | 3641 | 370L | 4012 | 3369 | 3651
DHH-263 (HxH) Non Bt (33.44) ® | (35.07) ® | (35.48) ® | (37.11) ® | (37.47) ® | (39.30) * |(35.48) | (37.18)
sahana Non Bt 2053 | 3194 | 3298 | 3488 | 336 | 3608 | 3204 | 3430
(32.92) b° | (34.41) b | (35.05) | (36.2)" | (35.43) b | (36.92) ™ |(34.47) 1| (35.85) b

SEME® 102 127 153 | 135 | 174 179 | 147 | 141

CD (p=0.05) 311 3.68 441 | 388 5 514 | 438 | 407

cV (%) 9.78 9.95 | 1523 | 939 | 1146 | 1142 | 1214 | 9.86

* Figures in the parentheses are arcsine transformed values, Mean followed by the same alphabet in a column do not differ significantly
(P=0.05) by DMRT DAS: Days After Sowing

Table 7: Boll opening in different Bt and non Bt cotton genotypes

Genotypes Transgenic event Good open bolls/plant Bad open bolls/plant
2018-19 2019-20 2018-19 2019-20
Bindas (HxH) BG-II 24.37% 23.220¢ 5.07°° 6.13%
President gold (HxH) BG-II 23.01% 21.20% 5.20m 6.37'm
Jadoo (HxH) BG-II 25.61% 24.45% 4.50P4 5.41M
Everest (HxH) BG-II 26.682 25.892 4.219 5.04%
First class (HxH) BG-II 23.96% 22.41% 5.10™ 6.18"
ATM (HxH) BG-II 18.11f 16.847 5.31m 6.27™
MRC-7351 (HxH) BG-II 16.46' 15.61 1 5.39)k 6.52K
MRC-7353 (HxH) BG-II 16.269" 14.859" 5.421 6.66/
MRC-7918 (HxB) BG-II 12.13'm 11.01'm 6.34°f 7.091
Puli (HxB) BG-II 13.98 K 12.53k 6.099" 6.829"
Sowmya (HxB) BG-II 12.454 11.484 6.20 7.43¢
VVCH-5 (HxH) BG-I 12.06™ 10.97m" 6.42% 7.58¢%
MRC-6918 (HxB) BG-I 11.73™ 9.42m 6.47% 7.80%
Arjun-21 GMF 14.611 13.70" 5.334 6.741
Profit+ GMF 15.34" 14.43MN 5.61M 6.76M
DCH-32 (HxB) Non Bt 6.39% 5.83% 10.042 11.152
DHH-263 (HxH) Non Bt 7.63% 6.51P4 9.06 ® 10.27%
Sahana Non Bt 9.19p 8.3% 7.58°¢ 7.70%
S.Em(z) 0.63 0.55 0.41 0.48
CD (p=0.05) 1.85 1.58 1.18 1.38
CV (%) 10.38 8.12 11.91 11.70

*Mean followed by the same alphabet in a column do not differ significantly (P=0.05) by DMRT
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Table 8: Kapas yield of different genotypes (g/ha)

. Total yield (g/ha) Good kapas yield (g/ha) Bad kapas yield (g/ha)
Genotypes Transgenic event 2575779 1 2019-20 | 2018-19 2019-20 2018-19 2019-20
Bindas (HxH) BG-1I 1460 | 13.23% 8.11° 7.825¢ 5.841 5.48 %
President gold (HxH) BG-1I 13.43% | 1257% 7.05% 6.101 6.58 ® 5411
Jadoo (HxH) BG-1I 14.96® | 13.68% 9.12b 8.20® 565 K 5550
Everest (HxH) BG-1I 15.888 | 1452 1023 8.972 459 467
First class (HxH) BG-1I 13.96% | 12.89% 7.93% 7.01% 6.38 0 6.47®
ATM (HxH) BG-II 1252 | 11.687 7.267 6.27% 6.702 6.622
MRC-7351 (HxH) BG-1I 12480 | 11.39% 6.08" 5,320 6.43 6.06 %
MRC-7353 (HxH) BG-1I 12230 | 11.12M 5.94K 5630 6.29 % 6.23
MRC-7918 (HxB) BG-1I 11005 | 9.87M 6.010 489K 5.01m 4760
Puli (HxB) BG-II 12127 | 11590 7.800 6.94% 4309 4.24 0
Sowmya (HxB) BG-1I 11477 | 10.500 6.20" 5.74% 527W 4.65m
VCH-5 (HxH) BG-I 10.769 | 10.01K 481 374 5.95 & 5.89 ¢
MRC-6918 (HxB) BG-I 10.63™ | 9.41m 2,60 3.50m 6.031 6.27 5
Arjun-21 GMF 9.97™ | g.47m 3.2200 2.93 588N 512K
Profit+ GMF 9.62° | 8.01™ 3.500 3.01™ 6.03° 5.46 N
DCH-32 (HxB) Non Bt 6.497 | 5450 2.910 2.147 3587 331/
DHH-263 (HxH) Non Bt 7540 | 6,04 3.02% 2,647 423 3.200
Sahana Non Bt 7.90° 6.48° 3.26 2.877 4.64m 3610
SEmM() 0.36 041 0.28 0.32 0.32 0.40
CD (p=0.05) 1.10 1.22 0.67 0.93 0.98 1.08
CV (%) 14.34 8.30 14.72 13.89 12.15 14.29

*Mean followed by the same alphabet in a column do not differ significantly (P=0.05) by DMRT

DG. hursutum vari ety

| OH x H hybrids (G. hirsutum x G. hirsutum) WH x B hybrids (G. hirusutum x G. barbadense)

23+

20+

154
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Larval population/20 bolls Green boll damage (%) Locule damage (%)

Fig 1: Pink Bollworm larval incidence and its damage in contrast with different genotype formats of cotton
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