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ARTICLE INFO ABSTRACT

Cotton (Gossypium hirsutum L.) is a significant fiber crop that is contributing 7 to
10% in the GDP of Pakistan. In the production of cotton, Pakistan is ranked at 4t
position among the major cotton growing countries. Various insect pests, especially
sucking and chewing pests, attack cotton crop. Among the sucking pests, thrips
(Thrips tabaci Lindeman) causes the most significant damage to cotton at seedling
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Keywords stage. Due to tremendous usage of insecticides, these pests have developed
Cotton resistance against insecticides. Therefore, cultivation of resistant cotton varieties is

. the best tactic that can minimize the attack of thrips on this crop. In the present
Cry toxins study, five Bt cotton varieties with different cry toxins were evaluated for their
Environmental factors resistance/susceptible response to thrips. The cotton cultivars selected for this
Thrips population study were including four Bt cotton cultivars (two single and two double toxins)

and one non-Bt cotton cultivar. The experiment was carried out under climatic
conditions of Faisalabad, Pakistan. There was not any pronounced difference in
thrips population on different Bt cotton cultivars either they were single or dual
toxin gene cotton cultivars. MNH-186 and FH-141 showed decreasing trend in
population of thrips with the passage of time as compared to other Bt cotton
cultivars. The little variation in thrips population among the Bt cotton cultivars
showed that all Bt cotton varieties had good control effect on the thrips population.
Thrips population was insignificant with respect to leaf position i.e. upper, middle
and lower leaves. Correlation study of thrips population with different
environmental factors exhibited r values of -0.2213, 0.49837 and 0.41735 for
temperature, humidity and rain fall, respectively.
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INTRODUCTION
Agriculture is the progress of
industrialization. In Pakistan, 5000 industries have been

backbone for

established, of which 60% are agro-based. Cotton plays
an important role in agriculture economy of the country.

161

Sucking and chewing insect pests damage cotton crop up
to 4.6% and 19.21%, respectively, while 14% damage
was recorded by mealybug on cotton crop (Anonymous,
2005; Khan et al,, 2013). About 162 species are known to
cause yield losses in cotton crop. In Pakistan, cotton
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insect pests are generally controlled through broad
spectrum insecticides. The plenty of microplitis,
campoletis and trichommatids was found in small
quantity in Bt cotton as compared to non-Bt cotton.
Cultivation of Bt cotton has been found good to control
the population of cotton pests (Wu and Guo, 2004).
Thrips, Thrips tabaci (Thripidae: Thysanoptera) attack
cotton at early vegetative stage because of the presence
of good quality of nutrients in the tissues for these
insects at this growth stage. In cotton, decline in
insecticides application particularly at early growth
stage has led to reappearance of aphids and thrips (Men
et al, 2005). Cultivation of transgenic cotton is an
excellent approach for the control of insects’ population
nowadays (Gore et al., 2001). The effects of Bt cotton
toxins is more pronounced in newly emerging leaves and
less in fruiting bodies because of the fact that toxicity is
reduced with plant age (Wan et al, 2005). Cotton is
viewed as backbone of Pakistan’s economy since it is a
main source of overseas exchange and play important
role in the financial growth of the country. In the world,
there are more than 1326 insect species which cause
damage on cotton (Atwal, 2002).

Bacillus thuringiensis (Bt) is a gram-positive bacterium
known due to its entomopathogenic activity. During the
sporulation, it produces an insecticidal protein. These
proteins comprise of one or more proteins (Cyt and cry-
toxins) known as alpha-endotoxins. Cry proteins show
lethal properties and cause the death of targeted insects
without any harmful effects on vertebrates and plants.
Bt is used as an excellent alternate method to control
pests and diseases (Bravo et al, 2005; Gulzar et al,
2020). Cultivation of Bt cotton on a large area is
changing the pest situation because Bt cotton is an
excellent source for controlling the chewing pests and
reduction of pesticides cost. In this study, five Bt cotton
varieties having different cry toxins were assessed for
their response to thrips attack.

MATERIALS AND METHODS

A field experiment was conducted at University of
Agriculture, Faisalabad during 2018 to record the
population densities of thrips on five cotton varieties
with different levels of cry toxins. The cotton varieties
included two single Bt toxin cultivars (FH-142 and MNH-
186), two dual toxin gene cultivars (CAM-33 and CA-12),
and one non-Bt cultivar (FH-141). Each cultivar was
sown in the field using a RCBD design with three
replicates. The cotton genotypes were sown during the
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2nd week of May 2018. The recommended agronomic
practices for cotton cultivation were applied. The
research area was kept unsprayed throughout the
season; however, necessary and recommended
agronomic practices were performed when required.
The climatic factors such as temperature, relative
humidity, rainfall were also recorded from
experimentation site.

The data regarding thrips population were recorded
weekly (starting one week after germination) for 7
weeks, early in the morning. For collecting data,
arbitrarily 3 plants from each variety were carefully
chosen from every plot for thrips population. A single
leaf was selected from upper portion as first vegetal, one
leave from the central part of the 2nd vegetal and 2 leaves
from the lower portion of the 31 vegetal were selected
for collection of thrips from each selected plant.
Collected data regarding population of thrips were
statistically analyzed by analysis of variance followed by
mean separation by Tukey’s HSD test at P<0.05.
RESULTS AND DISCUSSION

Data regarding population of thrips on different Bt
cotton varieties at different time intervals after sowing
is presented in Figure 1. There were significant
pairwise differences among the population means of
thrips on different cotton cultivars at all the tested
growing stages. The maximum population abundance
of thrips (3.30) was on CA-12 and FH-142 followed by
FH-141 (3.10) and MNH-186 (2.8). CAM-33 showed the
minimum abundance of thrips i.e. 2.50 (Figure 1A).
After 2-week growth, the maximum population
abundance of thrips was on CA-12 and FH-142 i.e. 3.73
followed by CAM-33 and then MNH-186 having 2.93
and 2.73 thrips, respectively. FH-141 showed the
lowest population of thrips that was 2.66 (Figure 1B).
After week 3, the highest thrips population was
recorded on CA-12 (6.70) followed by MNH-186 (5.6),
CAM-33 (5.36) and FH-142 (4.20). On the other hand,
FH-141 exhibited the lowest thrips population (2.50)
(Figure 1C). After 4-week growth, the greatest thrips
population was recorded on MNH-186 and FH-141
(6.00 each) followed by 5.76 and 5.00 in FH-142 and
CA-12, respectively. CAM-33 showed the lowest
population of thrips that was 4.83 (Figure 1D). After 5-
week growth, the highest thrips population was on CA-
12 followed by FH-142 i.e. 5.16 and 4.26, respectively.
Varieties FH-141 and CAM-33 exhibited moderate
thrips population of 3.86 and 3.20 respectively. MNH-
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186 had the lowest population of thrips i.e. 3.86 per
plant (Figure 1E). After 6-week growth, CA-12 had the
maximum thrips population (6.13) followed by 5.86
thrips on FH-142. FH-141 and MNH-186 had moderate
populations of thrips i.e. 4.86 and 4.46 respectively
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while the lowest thrips population (4.33) was recorded
on CAM-33 (Figure 1F). After 7-week growth, FH-142
showed the highest thrips population (8.03) followed
by CA-12 (7.86), FH-141 (6.46), CAM-33 (6.33) and
MNH-186 (6.20) (Figure 1G).
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Figure 1: Thrips population at different growth stages of transgenic cotton cultivars containing Cry toxins from
Bacillus thurigiensis. Values with different letters at their top show significant difference (P<0.05) as determined by

Tukey’s HSD test.

The findings of this research work are in lines with the
results of various previous studies. The studies of
Bakhsh et al. (2009) were similar to our study where the
advance cultivars of Bt cotton were cultivated to study
the level of protection they gave to insect’'s damage and
also the and morphology related
characteristics of these varieties. There was 70-100%
control of insect damage on different cotton varieties. In
Bt cotton varieties, the effect of cry toxin was significant.
Likewise, Abro et al. (2004) studied the infestation level
of insects on both Bt and non-Bt varieties under field

agronomy

conditions. The level of infestation of thrips population
was different on Bt than on non Bt varieties of cotton at
different growth stages. By contrast, Akram et al. (2013)
reported a different behavior of whitefly and thrips
populations on 8 Bt and 5 non-Bt varieties. They found
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that the population of these sucking pests was more on
the Bt as compared to non-Bt varieties. Storer et al. (
2001) compared the life cycle of army worm on Bt and
non-Bt corn varieties. The toxin present in the ear of
corn crop had negative effect on growth of army worm
at larval stage. Larval death was more on Bt than on non-
Bt varieties where only 15-40% larvae survived on Bt
plants. Bt corn also had 80% less feeding of adults. Bt
maize TC1507 produced CrylF protein to give
protection to the plants against feeding by many
lepidopteran pests (Storer et al., 2010).

Table 1 shows the coefficient of correlation ‘r’ values of
thrips population against meteorological factors to explain
the linear relationship. For temperature, r value was -
0.2213, which showed negative correlation between
temperature and thrips population. It means for every
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single degree increase in temperature there will be a
decrease of 0.2213 populations of thrips. For humidity, r
value was 0.49837, which indicated positive correlation
between humidity and thrips population showing that for
every single percent increase in humidity, there will be an

DOI: 10.33804/pp.006.02.4244

increase of 0.49837 in thrips population. For rainfall, r
value was 0.41735 that represents positive relationship
between rainfall and thrips population indicating that for
every single mm increase in rainfall, an increase of 0.41735
in thrips population will occur.

Table 1: Correlation between thrips population and metrological factors.

Metrological factors r values
Temperature -0.2213
Humidity 0.49837
Rainfall 0.41735
CONCLUSION S., 2009. Insect resistance and risk assessment

In this research work, population growth of thrips was

studied on different Bt cotton cultivars. Growth of thrips

was not affected on different Bt cotton cultivars either
they were single or dual toxin gene cotton cultivars.

MNH-186 and FH-141 showed decrease growth of thrips

with the passage of time than other Bt cotton cultivars.

However, the population growth difference among the

Bt cotton cultivars was little showing that all Bt cotton

cultivars had good control potential of thrips population

with the passage of time without the spray of
insecticides.

AUTHORS’ CONTRIBUTION

SM and MA designed the studies, did experimental work

and collected data, SM and IHK contributed in paper

writing, A] prepared graphs and carried out statistical
analysis, NA edited the manuscript.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES

Abro, G.H., Syed, T.S., Tunio, G.M., Khuhro, M.A,, 2004.
Performance of transgenic Bt cotton against insect
pest infestation. Biotechnology 3, 75-81.

Akram, M., Hafeez, F., Farooq, M., Arshad, M., Hussain, M,,
Ahmed, S., Ali Khan, H.A,, 2013. A case to study
population dynamics of Bemisia tabaci and Thrips
tabaci on Bt and non-Bt cotton genotypes.
Pakistan Journal of Agricultural Sciences 50, 617-
623.

Anonymous, 2005. US Cotton Market Monthly Economic
Letter, Cotton Incorporated Strategic Planning,
February-2005.

Atwal, AS., 2002. Agricultural pests of South Asia and
their management. Ludhiana, India. 221.

Bakhsh, A., Rao, A.Q., Shahid, A.A., Husnain, T., Riazuddin,

164

studies in advance lines of Bt cotton harboring
CrylAc and Cry2A genes. American-Eurasian
Journal of Agricultural and Environmental
Sciences 6, 1-11.

Bravo, A, Gill, S.S., Sober6n, M., 2005. Comprehensive
Molecular Insect Science, Bacillus thuringiensis
Mechanisms and Use. Elsevier BV, Amsterdam, pp.
175-206.

Gore, ], Leonard, B.R,, Adamczyk, ].J., 2001. Bollworm
(Lepidoptera; Noctuidae) survival on Bollgard and
Bollgard-II cotton flower bud and flower
component. Journal of Economy and Entomology
94,1445-1451.

Gulzar, A., Mukhtar, T.,, Wright, D.J.,, 2020. Effects of
entomopathogenic ~ nematodes Steinernema
carpocapsae and Heterorhabditis bacteriophora on
the fitness of a Vip3A resistant subpopulation of
Heliothis virescens. Bragantia 79, 281-292.

Khan, M.H., Ahmad, N., Rashdi, S.M.M., Rauf, 1., Ismail, M.,
Toufique, M. 2013. Management of imbibing
complex in Bt cotton through the application of
different plant products. Pakistan Journal of Life
Sciences 1, 42-48.

Men, X., Ge, F., Liu, X.H., Yardim, E.N., 2005. The influence
of pesticides applications on Helicoverpa armigera
Hubner and sucking pests in transgenic Bt. Cotton
and non- transgenic cotton Crop
Protection 24, 319-324.

Storer, N.P., Babcock, J.M., Schlenz, M. Meade, T,
Thompson, G.D., Bing, J.W., Huckaba, R.M., 2010.
Discovery and characterization of field resistance
to Bt maize: Spodoptera frugiperda (Lepidoptera:
Noctuidae) in Puerto Rico. Journal of Economic
Entomology 103, 1031-1038.

in china.


https://doi.org/10.33804/pp.006.02.4244

Plant Protection, 06 (02) 2022. 161-165

Storer, N.P., Van Duyn, J.W. Kennedy, G.G., 2001. Life
history traits of Helicoverpa zea (Lepidoptera:
Noctuidae) on non-Bt and Bt transgenic corn
hybrids in eastern North Carolina. Journal of
Economic Entomology 94, 1268-1279.

Wan, P, Zhang, Y.J., Wu, K.M., Huang, M.S., 2005. Seasonal
expression profiles of insecticidal protein and
control efficacy against Helicoverpa armigera for

165

DOI: 10.33804/pp.006.02.4244

Bt cotton in the Yangtze River Valley of China.
Journal of Economic Entomology 98, 195-201.

Wu, KM, Guo, Y.Y., 2004. Changes in susceptibility to
conventional insecticides of a CrylAc selected
populations of Helicoverpa armigera (Hubner)
(Lepidoptera: Noctuidae). Pest
Science 60, 680-684.

Management


https://doi.org/10.33804/pp.006.02.4244

