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ABSTRACT

It is still not clear whether differential response of Bt cotton and conventional non-Bt cotton genotypes in terms of growth, phenology and
yield ability are hypothetical or realistic. This study investigated the response of three Bt cotton hybrids in comparison to their conventional
non-transgenic version (near-isogenic lines) along with two locally adapted genotypes for growth, yield attributes, phenological characteristics
and rooting behavior. Therefore, two experiments were conducted during summer season of year 2016 and 2017 to evaluate differences
among 3 popular Bt cotton hybrids along with their non-Bt version. First field experiment was conducted as a pot study wherein shoot and
root parameters of 3 Bt cotton hybrids (Ankur 3028, MRC 7017, Bioseed 6588) were compared with their non-Bt version along with 2
local checks (i.e., hirsutum cotton Cv. F2228 and arboreum cottonCv. FDK124). Second field experiment evaluated growth, phenological
characteristics, yield attributes and productivity potential of above mentioned Bt and non-Bt hybrids. Findings of pot experiment could not
establish any significant difference among studied Bt and non-Bt hybrids for root and shoot characteristics. However, arboreum cotton
FDK124 exhibited higher root length than all genotypes. Results of second experiment revealed significant differences for phenological
characteristics, wherein Bt version of all the tested hybrids exhibited earliness for flowering initiation, 50 % flowering and days to maturity
over their non-Bt version. Seed cotton yield (SCY) in all hybrids possessing Bt gene was significantly higher than their non-Bt¢ version
primarily due to higher bolls plant’. Studies conclude that introgression of Bt gene could not alter rooting parameters of evaluated cotton
genotypes but significantly affected phenological stages by inducing earliness and higher SCY in Bt versions due to improved bolls plant™.
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INTRODUCTION

Cotton (Gossypinm hirsutum 1.) is an important crop being
grown globally for fiber and oil. During 2020, it occupied
nearly 32.1 m ha across the world and produced 113 m
bales (170 kg each). India is leading country in terms of
acreage and raw cotton production across the world. Indian
cotton production during 2020-21 is estimated around 371
lakh bales from 130 lakh ha with a lint yield of 487 kg ha'!
(AICRP 2020-21). During the last two decades, Indian
cotton has witnessed extraordinary progress in Bf cotton
technology leading to development and release of new
Bt hybrids. Such development has resulted into severe
reduction in cultivation area under conventional (non-B?)
genotypes, while Bhybrids experienced an unprecedented
hike in acreage. As per Indian government report on status
paper of Indian cotton during 2017, area under B# cotton

has touched to 93.14 percent of total cotton acreage
within a period of 13 years (2002-03 to 2014-15) and it
may increase further in near future.

Owing to several morphological, genetical and yield traits,
crop cultivars perform differently under similar types of
soil, fertility conditions and environment. Such variability
in the phenotype is manifested by the genotypes resulting
into phenotypic expression by varied gene expressions
(Gul et al. 2014). Despite massive adoption of Bt cotton
by growers because of higher profit expectation, there is
rising concern that transgenic cotton may affect nutrient
cycling in the agro ecosystem by releasing B/ toxins into
the environment. Farmer’s also apprehend that rooting
behavior of Bf and non-Bf cotton is different and often
complain about poor rooting of Bf cotton plants as
compared to traditional cotton genotypes. Consequently,
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certain physiological disorders such as leaf reddening and
parawilt have also been primarily reported to be associated
with B7 cotton only (Hosmath et al. 2012).

Although lot of studies have evaluated the environmental
impact of transgenic crops (O’Callaghan et al. 2005),
little studies have investigated the phenology, rooting
characteristics and seed cotton yield. Transgenic plants may
modify root rhizosphere by affecting plant residual quality
in the soil (Dunsfield and Germida, 2004). Shen et al. (2006)
elucidated that enzymatic (debydrogenase) activity among
different Brand non-B# cotton versions is dependent upon
crop cultivars. Reduced microbial activity in the Bf cotton
system confirmed that soil fauna and flora may be either
killed or prohibited by released toxins (Masto et al. 2000).
Pindi and Sultana (2013) also observed significant variations
in soil rhizosphere microbial population in fields having
transgenic Bf cotton over conventional cotton. Several
studies have indicated that growing B# cotton genotypes
may affect the soil properties (Velmourougane et al. 2013
and Zhang et al. 2014), and performance of the crops
following cotton (Zaman et al. 2015) to differential release
and consequently absorption of Bz toxins. However, it is
presumed that cultivating non-B# cotton genotypes might
not exert such ill impact as Bf toxins are absent.

Despite sufficient literature on B7 cotton studies as
indicated above, only little documented information
on phenology and rooting pattern and yield behavior is
available on the comparison of Bf cotton genotypes with
their recommended non-B# cotton versions (Arshad et al.
2009). However, different workers have given opposing
opinions. For instance, Dhillon and Sharma (2013) reported
that Brversions outperformed their non-Bzversion for SCY
but Pray et al. (2001) reported lower yield of Bt cotton
genotypes as compared with non-Bzversions. Martins et al.
(2008) also verified significant differences in growth of Bz
and non-B# plants.

Thus, there is a lack of information on comparison of
transgenic and non-transgenic Bf cotton hybrids as for as
their phenology, root characteristics and SCY is concerned.
Moreover, documented information about the rooting
patterns, while comparing a pair of near-isogenic lines
(NILs) of Bt and non-Bf cotton is scarce. In comparison
to temperate zones, most of Indian soils have poor soil
fertility characteristics with low organic C and poor
nitrogen content. Consequently, soil response to Bf crops
might be different in India over what is that reported
elsewhere. This study hypothesize that Bf cotton might
express significant variations in comparison to its non-
Bt counterpart for various characteristics and this might
affect their phenology and productivity levels. Accordingly,
yield potential of different B cotton genotypes and their
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non-Bz versions may not be similar under field conditions
and therefore necessitates location specific investigations.

Therefore, main objective of study was

(@) To assess growth, yield parameters and phenological
characteristics of B# and non-B# cotton hybrids of 3
near-isogenic lines (NILs).

(i) To study the rooting pattern, physiological traits and
yield behavior of three popular Bz hybrids and their
non-B# cotton counterparts differing only by the
presence of the crylAc gene.

(i) To compare agronomic characters, yield of Bt
genotypes with conventional genotypes (local checks)
to visualize differences.

MATERIALS AND METHODS

Experimental design and procedure

The field and pot experiments were conducted at Research
farm of Punjab Agricultural University, Regional Station,
Faridkot, India, during Kbharif seasons of year 2016 and
2017. First field experiment has been conducted in pots
made of PVC pipes (7 ft long having a radius of 9 inches).
The experiment having 8 treatments was arranged in
randomized complete block design in 3 replications. It
comprised of 3 Bt cotton hybrids [BG (Bo/jgard) 11] along
with their non-B# versions and two local popular varieties
of cotton ze. arborenm cotton (FDK124) and hirsutum cotton
(1F2228). A total of 216 pots were arranged in 6 rows (Z.e. 36
pots row ) established at a distance of 75 cm within pots as
well as rows to facilitate normal operations and randomly
arranged by adopting the randomized complete block
design (Fig. 1). A total of 9 pots per genotype constituted
one replication for periodical studies. The treatments
included a total of 8 genotypes viz. 3 Bt (BGII) cotton
hybrids and their non-Bzversions ze. Ankur 3028 Bz (Pot #

Fig 1. The arrangement of cotton genotypes in the pot experiment.
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1-27), Ankur 3028 non-Bt (Pot #28-54), MRC 7017 Bz (Pot
#55-81), MRC 7017 non-B# (Pot #82-108), Bioseed 6588 Br
(Pot #109-135), Bioseed 6588 non-B# (Pot #136-162), one
local hirsutum cotton Cv.F2228(Pot #163-189) and one local
arboreum cotton Cv.FDK 124 (Pot #190-216) having three
replications for each treatment. Various growth, and root
related observations were recorded at 60, 90 and 120 days
after sowing (DAS) from 5 plants per replication (Singh
etal. 2019). For root studies, first pot was dug out the from
the field with the help of a spade and then plant roots in
that pot were extracted by exposing the whole plant to a
jet of pressurized water to remove the intact soil without
breaking or injuring the root (Fig: 2). Then shoot and root
biomass was recorded with a digital weighing machine,
while root length and shoot length was measured with a
graduated scale.

In the second field experiment, seeds of 3B7and their non-
Bt cotton hybrid versions were sown in a planting geometry
of 67.5x 75 cm during May months of year 2016 and 2017
to compare their growth, yield and phenological characters.

Weather parameters, initial soil status and measurements
The details of weather parameters have been given in Fig
3. A peak temperature of 39.6°C has been recorded on
June 2016, while May (40.4°C) remained the hottest month
in 2017. The soil of experimental site was loamy sand in
texture with pH 8.4, normal (EC 0.20 ds m™; OC 0.51%),
medium in available P (20.2 kg ha") and high in K (750 kg
ha). The data pertaining to various growth parameters like
plant height, monopods and sympods plant'was measured
from 5 plants selected at random in each plot. Various yield
attributes like bolls plant’ and boll weight were measured
from 10 plants selected at random in each plot.

Statistical analysis
The data from both experiments was statistically analyzed
to evaluate the effect of Bt hybrids vis-a-vis non-Bt hybrids

Fig 2. The washing of cotton plants with pressurized water jetto extractintact
roots without damage in the pot experiment.
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on various parameters and compared at 5% level of
significance by following statistical package, CPCS-1
software developed by Punjab Agricultural University,
Ludhiana.

RESULTS AND DISCUSSION

Shoot length and shoot dry matter of cotton genotypes
in Pot Experiment

The data in Table 1 revealed significant differences among
evaluated genotypes for shoot length (SL) and shoot dry
matter (SDM) at all the observation stages during both
study years. The SL improved at a slower rate from 60 to
90 DAS butincreased sharply at 120 DAS. However, in lieu
of tested Brand their non-B#versions, differences within all
near-isogenic lines (NILs) were variable without any trend.
For instance, during 2016 SL at 60 DAS (days after sowing)
was statistically similar for MRC 7017B¢ (35.5 cm) and
MRC 7017non-B# (35.5 cm) and also for Bioseed 6588B¢
(41.0 cm) and Bioseed non-B# (42.5 cm). However in case
of Ankur 3028B¢ (44.5 cm), SL was significantly higher
than Ankur 3028non-B# (36.7cm). Pooled data at 60 DAS
further indicated that except for Ankur 3028, all tested
hybrids exhibited similar SL between Bf and their non-B
versions. However, at 60 DAS it was significantly higher
in case of FDK124 (52.3cm) over rest of the genotypes.
The SL at 90 and 120 DAS varied non-significantly for
year 2016 and 2017 and also under pooled means. SL was
maximum in case of F2228 at 90 DAS, while at 120 DAS,
Ankur 3028 B¢ exhibited higher value (71.0 cm).

The data on shoot dry matter revealed significant variation
only at 90 and 120 DAS, while only trivial differences
were evident at 60 DAS for year 2016 and 2017 (Table 1).
However, pooled data depicted significant differences at
all the observational periods. The rate of SDM growth
was Initially slow from 60 to 90 DAS but it was relatively
faster at 120 DAS. There was no clear cut trend to disclose
that SDM of Bfversions remained higher than their non-
Bt versions. For instance, pooled data indicated that at 60
DAS, SDM in case of Ankur 3028 Bz (19.6g) remained
better than Ankur 3028 non-Bz (15.9g). The trend was
almost similar in case of MRC 7017B¢ (16.0g) over MRC
7017 non-Br (14.8g), but differences were at par. Martins
et al. (2008) and Rosolem et al.(2019) also observed non-
significant differences for dry matter production by leaves,
leaf area index and total dry matter production among
studied Bfand non-Bt cotton plants. Contrarily, SDM was
numerically higher under Bioseed 6588 non-B#(19.9g) over
that of Bioseed 6588 Bt (18.2g). Therefore, it was hard to
establish a pattern owing to differential behavior of various
cotton genotypes.
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Root length and root dry matter of cotton genotypes
in Pot Experiment

Root characteristics is an important factor which can
govern rhizosphere biochemistry and thereby nutrients
transformation. Release through root exudates is prime
source of Brtoxin in soil from transgenic crops. The
data in Table 2 revealed significant differences among
evaluated genotypes for root length (RL) and root dry
matter (RDM) at different observation stages during
both study years. During 2016, RL was significantly
higher for arboreum cotton genotype FDK124 (49.5cm).
However, MRC7017B¢ exhibited lowest value (37.9cm).
Interestingly, RL. between same Bz and non-B# versions
was not statistically different and values were near identical
with birusutum genotype F2228 (39.4cm). A similar trend
has been observed at 90 and 120 DAS, where FDK124
maintained its superiority by exhibiting higher RL in
comparison to all other tested genotypes. Also, during
2016, RL of F2228 (57.0cm) at 90 DAS was superior as
compared to all Bfand non-Bzhybrids. A close view at 120
DAS during 2016 also revealed that RL of all Bfand non-
Bt hybrids gradually improved from 90 to 120 DAS and
became at par with F2228.A similar pattern was evident
for most of the observational periods during 2017, where
FDK124 exhibited significantly higher RL. For instance,

Table 1: Shoot parameters of cotton genotypes in pot study

RL of FDK124 was 56.2,91.0 and 104.0 cm at 60, 90 and
120 DAS, respectively. The pooled values further revealed
that FDK124 always recorded higher RL over rest of the
genotypes at all observational periods, whereas F2228
could exhibit better value only at 90 DAS but at par value
for 60 and 120 DAS (Table 2).It was observed that RL
in case of F2228 exhibited negligible improvement from
90 to 120 DAS, whereas in contrast all other genotypes
recorded a constant improvement even upto 120 DAS.
The data on RDM elucidated significant differences at
most of the observational periods. Bioseed 6588 non-B#
exhibited significantly higher values in comparison to its Bz
version and rest of the genotypes during both study years.
However, except for Bioseed 6588, all other genotypes
exhibited statistical similar values within Bz and non-B?
versions in agreement with Sarkar et al.(2009) who reported
that root dry weight within Bf and non-B7 versions was
not statistically different however root volume at 90 and
120 days remained higher over non-B# cotton.

Further differences between local genotypes ze., F2228 and
FDK124 were also non-significant and could not establish
any trend. However, root system of arboreum cotton
(FDK124) was found to be better than all other studied
genotypes. Hence, it may be concluded that root system

Genotypes Shoot length (cm) Shoot dry matter (g plant ')
2016 2017 Pooled 2016 2017 Pooled
DAS (days after sowing)

60 90 120 60 90 120 60 90 120 60 90 120 60 90 120 60 90 120
Ankur 3028 Bt 445 493 66.2 50.2 56.5 757 47.3 528 71.0 18.35 22.98 44.36 20.9 26.4 50.2 19.6 24.7 47.3
Ankur 3028 non-Bt  36.7 43.3 65.0 415 495 745 39.1 46.3 69.7 14.86 2450 38.61 17.0 282 43.6 159 26.3 41.1
MRC 7017 Bt 355 43.0 60.6 40.0 49.2 69.0 37.7 46.1 64.8 1499 19.78 33.08 17.1 228 37.3 16.0 21.3 352
MRC 7017 non-Bt 355 46.0 525 40.0 53.0 59.7 37.7 49.5 56.1 13.82 22.58 2840 15.7 259 325 14.8 24.2 304
Bioseed 6588 Bt 41.0 556 615 46,5 63.7 70.5 43.7 59.7 66.0 17.03 34.90 46.13 19.5 40.2 52.3 18.2 37.5 49.2
Bioseed6588 non-Bt 425 49.4 64.8 48.0 56.5 742 452 53.1 69.5 1856 29.51 40.90 21.2 33.8 46.3 199 31.6 43.6
F2228 39.7 57.0 61.6 452 652 70.7 425 61.1 66.1 16.00 32.85 4520 18.2 37.8 51.4 17.1 353 48.3
FDK124 49.0 554 64.3 55.7 635 737 523 59.5 69.0 1555 25.84 30.58 17.8 29.6 34.5 16.7 27.7 325
LSD (p=0.05) 56 NS NS 64 NS NS 41 NS NS NS 7.7 90 NS 88 103 27 57 66
Table 2: Root parameters of cotton genotypes in pot study
Genotypes Root length (cm) Root dry matter (g plant ')

2016 2017 Pooled 2016 2017 Pooled
DAS (days after sowing)

60 90 120 60 90 120 60 90 120 60 90 120 60 90 120 60 90 120
Ankur 3028 Bt 411 46.8 56.5 46.7 53.7 672 439 50.2 62.0 534 6.18 13.04 6.05 7.05 15.7 570 6.61 14.3
Ankur 3028 non-Bt 39.6 435 593 45.0 49.7 705 425 466 65.0 438 7.70 14.18 570 8.80 17.0 466 8.25 15.6
MRC 7017 Bt 379 428 454 427 49.0 53.7 40.3 458 496 4.43 6.58 1146 502 750 13.8 4.72 7.03 12.6
MRC 7017 non-Bt 39.8 459 53.0 452 522 63.0 42.6 49.1 58.0 4.61 6.35 1220 522 7.25 147 492 6.80 134
Bioseed 6588 Bt 414 458 59.3 472 525 705 443 49.1 648 583 7.50 19.03 6.57 862 232 6.20 8.06 21.1
Bioseed6588 non-Bf 38.8 46.9 54.8 44.0 532 64.7 41.3 50.1 59.7 7.41 10.91 22.00 8.42 124 264 792 11.6 24.2
F2228 39.4 57.0 58.8 44.7 655 70.0 421 61.2 645 473 945 2125 537 10.8 25.7 505 10.1 235
FDK124 495 79.8 875 56.2 91.0 104.0 52.8 853 95.7 6.33 8.08 18.83 7.20 9.27 22.7 6.76 8.67 20.7
LSD (p=0.05) 63 90 99 73 100 119 46 65 75 17 17 NS 18 19 NS 12 12 64
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of Brand non-Bf cotton genotypes was almost identical.
Therefore, lesser root development in case of Bf hybrids
in comparison to their non-B# counterparts could not be
scientifically established from the obtained results. There
was no evidence of changed root patterns in studied cotton
hybrids as being influenced by the presence of Bzgene and
therefore, a differential response could not be evident in
close agreement with Rosolem et al.(2019).

Growth and phenological parameters of cotton
genotypes in field experiment

The data in Table 3 indicated significant differences among
evaluated genotypes for different growth and phenological
parameters during both study years. Tested genotypes
could not differentiate significantly for plant height and
monopods plant” within their B7 and non-B# versions in
accordance with Hebbar et al. (2007) who observed trivial
differences for plant height among Bz hybrids and non-B¢
versions. However, pooled data revealed higher plant height
(159.1 cm) under Bioseed 6588 non-Bz, while MRC7017 Bz
(124.8cm) recorded least.

Significant variation among tested genotypes was also
evident for various phenological stages. Irrespective of Bt
or non-Bt version, Bioseed 6588 took significantly higher
number of days to achieve flowering initiation, 50 %
flowering and days to maturity, while Ankur 3028 required
least days for acquiring the various phenological stages. It
was also observed that Bz versions of all the hybrids took
significantly lesser number of days to flowering initiation
and 50 % flowering in line with findings of Hlophe and
Mavuso (2018) who reported early flowering in JKCH
1947B¢ (85 days) and JKCH 105087 (86 days) cotton hybrids
as compared to Alba Plus QM 301 Non-B7 (106 days).
Pooled values revealed that Ankur 3028 B, MRC7017 Bt
and Bioseed 6588 Bztook 69.0,73.6 and 80.6 days to initiate
flowering, while their non-B# versions took significantly
higher number of days ze., 71.6,78.0 and 84.0 days,
respectively. Similarly, days to 50% flowering were also
significantly higher under Non-Bf versions with a value
of 102.8, 107.1 and 111.5 for Ankur 3028 non-Bz MRC
7017 non-Bfand Bioseed6588 non-Bz, respectively. These
findings are supported by Hlophe and Mavuso (2018) who

observed that JKCH1947B7 (102 days) and JKCH1050
B# (106 days) took lesser number of days to achieve 50%
flowering as compared to Alba Plus QM 301Non-B#
(159 days).Present findings also get support from Li et al.
(2015) who reported that different genetic makeup and/
or genetic changes could lead to differential physiology
characters and might be utilized to explore the potential
impact of transgenic cotton. In this study, days to maturity
were higher by 4.4, 3.3 and 3.3 for Ankur 3028 non-By,
MRC 7017 non-BfandBioseed6588 non-Bz, in comparison
to their non-Bz versions, respectively (Table 3).This
indicated that owing to eatlier and relatively faster flowering
pattern, plant maturity was hastened in Bzversions over that
of respective non-Bt versions (Hofs et al. 2000).

Yield parameters and seed cotton yield (SCY) of cotton
genotypes in field experiment

The data on different yield parameters and SCY exhibited
significant differences among tested genotypes. Although,
sympodial branches plant™ and boll weight varied trivially
among Bz and non-Br versions of similar genotypes but
bolls plant! vatied significantly. Since SCY is primarily
dependent on yield contributing characters like boll weight
and bolls plant " and hence the study of interrelationship of
such characters and their relationship with yield is essential.

Bolls plant” not only varied among different genotypes but
their number was also higher under Bfversion than respective
non-Bzgenotype (Lugman et al. 2015; Hlophe and Mavuso,
2018). Pooled data revealed a boll count of 62.4, 48.0, and
46.6 for Bioseed 6588 Bz, Ankur 3028 B and MRC7017 B¢,
while the value for respective non-B#version was significantly
reduced ze. 55.7,36.2, and 39.1 plant'. Hosmath et al.(2004)
also reported higher bolls plant'in B# cultivars over respective
non-Bz cotton cultivars. Consequently, SCY under tested Bt
versions remained significantly higher than non-B# version
(Dhillon and Sharma, 2013).

In present study, B7 cotton hybrids resulted in higher
SCY over their non-Bf counterpart in conformity with
Hosmathet al.(2012) who observed almost double yield
(2483 kg ha') for Neeraja (BG II) B as compared to its
non-Brcotton version (1131 kg ha''), respectively indicative

Table 3: Growth and phenological parameters of cotton genotypes in field experiment

Genotypes Plant height at Monopodial Days to flowering Days to 50% Days to maturity
maturity (cm) branchesplant initiation flowering

2016 2017 pooled 2016 2017 pooled 2016 2017 pooled 2016 2017 pooled 2016 2017 pooled
Ankur 3028 Bt 120.8 1358 1283 288 3.04 296 680 700 69.0 980 1006 99.3 167.3 172.0 169.6
Ankur 3028 non-Bt 1216 136.6 129.1 266 294 280 706 726 71.6 101.3 1043 1028 171.6 176.3 174.0
MRC 7017 Bt 119.6 1305 1248 3.13 3.03 3.08 726 746 73.6 1023 1053 103.8 170.0 1746 172.3
MRC 7017 non-Bt 125.0 133.0 1290 324 336 330 770 790 780 106.0 108.3 107.1 1733 178.0 175.6
Bioseed 6588 Bt 1447 166.7 1557 3.15 322 318 796 816 80.6 1066 109.6 108.1 178.6 183.3 181.0
Bioseed6588 non-Bf 149.1 169.1 159.1 3.06 3.08 3.07 830 850 84.0 1100 113.0 1115 1820 186.6 184.3
LSD (p=0.05) 16.8 15.1 106 NS NS 028 1.1 1.1 0.72 2.3 2.2 1.5 1.8 1.8 1.2
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Table 4: Seed cotton yield and yield attributes of cotton genotypes in field experiment

Genotypes Sympodial Bolls plant Bolls weight (g) Seed cotton yield Plant stand ha™
branches plant" (kg ha™)
2016 2017 pooled 2016 2017 pooled 2016 2017 pooled 2016 2017 pooled 2016 2017 pooled
Ankur 3028 Bt 211 2832 221 439 521 480 355 352 354 2207 2352 2280 18849 18462 18655
Ankur 3028 non-Bt 196 219 207 345 379 362 347 348 348 1673 1798 1735 18300 18687 18493
MRC 7017 Bt 19.3 200 19.7 423 51.0 46.6 3.79 3.83 3.81 2045 2266 2156 18666 18972 18819
MRC 7017 non-Bt 20.3 202 202 377 405 391 386 387 3.8 1786 1864 1825 18208 18176 18192
Bioseed 6588 Bt 238 243 240 608 640 624 362 360 3.61 2583 2694 2638 18849 18612 18730
Bioseed6588 non-Bf 255 253 254 566 54.7 557 358 374 3.66 2193 2310 2252 18300 18827 18563
LSD (p=0.05) 391 207 2.07 78 8.0 5.2 NS NS 0.21 241 345 197 NS NS NS
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Fig 3. Prevailing weather conditions (temperature, relative humidity, rainfall, and evaporation) at study site during 2016-2017.

of higher SCY under Bf genotypes. Hosmath et al. (2012)
also observed that Bz hybrids (BGI and BGII) were better
yielders (1978 kg ha'') as compared to their non-B#versions
(1258 kg ha''). However, in our studies significantly higher
SCY was observed for Bioseed 6488B7 (2638 kg ha™)
followed by Ankur 3028 B# (2280kg ha) and MRC7017
B#2156 kg ha'). It was observed that yield was higher by
31.4,18.1 and 17.1 % under Ankur 3028 Bz, MRC7017 Bt
and Bioseed 6588 Bt over their non-Bf versions primarily
owing to statistically higher boll number plant™. Hlophe
and Mavuso (2018) observed that Bf genotypes out yielded
non-B¢ genotypes in Swaziland. Non-significant variation
among tested genotypes for plant stand indicated that
yield differences were solely due to different treatments

(Table 4).

Based upon the above said observations, there is sufficient
evidence to conclude that rooting pattern is akin in various
Bt and their Non-B# cotton counterparts in present study.
Sanaullah et al.(20106) also summarized that the cultivation
of Br-cotton expressing ¢ry7.4c could not exert any negative
effect on metabolic, microbial population, and soil nutrient
dynamics. Similarly, Ahamd et al.(2017) could not find
significant variation on soil physico-chemical properties
among transgenic Bfcotton over that of non-Bz cotton.
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However, we could establish that SCY in all cotton hybrids
possessing B gene was significantly higher than their non-
Bt version owing to higher bolls plant™.

CONCLUSION

Present study investigated the response of 3Bf cotton
hybrids in comparison to their conventional non-transgenic
version (near-isogenic lines) for growth, yield attributes
and phenological parameters. Pot studies elucidated
that introgression of B# gene could not modify rooting
characteristics of evaluated cotton genotypes, though
arboreum cultivar (FDK124) exhibited relatively higher
root length. However, presence of B gene significantly
affected various phenological stages by inducing earliness
in flowering and days to maturity. Higher yield in Bhybrids
over respective non-Bf version sowing to improved bolls
plant’ has been evident. Nevertheless, yield increments
under Bfversions over respective non-Bzversion would be
sufficient enough to keep cotton growers inclined towards
genetically modified germplasm in near future. However,
more studies are required to confirm and establish these
findings by conducting multi location field studies over
time and space.
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