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Influence of Cry proteins against pink bollworm, Pectinophora
gossypiella Saunders (Lepidoptera; Gelechiidae)
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ABSTRACT : To evaluate the efficacy of Cry 1 Acand Cry 1 Ac + Cry 2 Ab, laboratory experiment was
carried out at Insectary, Tamil Nadu Agricultural University, Coimbatore. Per cent mortality was
recorded by conducting plant bioassay (squares, flowers, tiny bolls and matured bolls) at different
crop growth stages (70, 85, 100, 115 and 130 DAS). Results showed that above 90 per cent mortality
at 70 DAS of the crop in both Bt and stacked Bt cotton. At 130 DAS mortality of one day old larvae
reduced drastically in Bollgard and Bollgard II. Non Bt cotton (Bunny non Bt and RCH 2 non BY)
recorded less than 15 per cent mortality in all the plant parts at different crop growth stages. Single
and stacked gene caused higher mortality during early stage of the crop, compared to later stage.

Apart from Cry toxin protein, various other factors also influence the survival of pink bollworm.
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Cotton Gossypium hirsutum L., is one of
the principal commercial crops playing a key role
in economic, social and political affairs of the
country. Cotton is also called as “White Gold” and
it is an economically vital crop for developing
countries like India. The insect pests spectrum
of cotton is quite complex and as many as 1326
species of insect pests have been reported on this
crop throughout the world. Among the bollworms,
the pink bollworm assumed major pest status in
recent past. World over, pink bollworm
Pectinophora gossypiella (Saunders) has become
economically the most destructive pest of cotton
and has known to cause 2.8 to 61.9 per cent loss
in seed cotton yield, 2.1 to 47.10 per cent loss in
oil content and 10.7 to 59.2 per cent loss in
normal opening of bolls.

Bt cotton has
considerable importance in recent years. In
Tamil Nadu, cotton production (lakh bales) during
2012-2013 was 5 lakh bales and cotton
productivity (kg/ha) during 2012-2013 was
831.33 kg/ha. Bt cotton (Bollgard®) offers high

In India, gained

level of resistance against cotton bollworm
complex ie., Helicoverpa armigera (Hubner), Earias
vittella (Fabricius) and Pectinophora gossypiella
(Saunders) under field conditions. To evaluate
the efficacy of Cry 1 Acand Cry 1 Ac + Cry 2 Ab
against pink bollworm under laboratory, the
present investigation was undertaken.

The dual toxin Bt cotton (CrylAc+2Ab),
single toxin Bt cotton (Cry I A¢) cultivars of RCH
2BG Il and Bunny B, respectively with along their
corresponding non Bt versions were chosen for
bioassay studies in the laboratory against P.
gossypiella at Insectary, Tamil Nadu Agricultural
University, Coimbatore during kharif, 2012-2013.
One day old larvae of pink bollworm were collected
from the damaged fruiting bodies and were reared
on natural fresh fruit parts in the laboratory.
Bioassays were conducted using detached plant
parts viz., fully opened flower, squares, tiny boll
and mature bolls from two to three nodes below
the terminal end of 70, 85, 100, 110 and 130 days
old Bollgard and Bollgard II Bt cottons were taken
for this study. The detached flowers and squares
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and bolls were placed on moist filter paper in
petriplates and polypots, respectively. The fresh
plant materials were provided for the surviving
larvae after 24 hr. From the culture, one day old
larvae were separated out and released on fresh
plant materials Bt, stacked Btand non Bt. In case
of bolls it was wrapped with gum tape to avoid
the larval escape and was kept in petridishes at
room temperature in laboratory. The experiment
was conducted in a factorial completely
randomized block design (FCRD) with four
treatments and four replications. Larval survival
was recorded after 72 hr of infestation and larval
mortalities were worked out as per cent of total
larvae used in the experiments. The larvae were
marked dead when they did not move when
probed. All the experiments were carried out in
a room with photoperiod of 14: 10 (L: D) and
average temperature of 27°C with 60 per cent
relative humidity (Soujanya et al., 2010).

The data collected were analyzed by
completely randomized design to compare the age
of the crop, varieties/hybrids used for studying
survival of pink bollworm on Bt and stacked Bt
cottons. The per cent mortality was transformed
using arcsine transformation.

The data on per cent mortality in bunny
Bt against PBW were recorded 96.67 and 98.33per
cent when fed on squares of 70 days old crop of
both stacked Btand Bthybrids, compared to 3.33
and 15.30 per cent only, on Bunny non Bt and
RCH non Bthybrids (Table 1). At 115 and 130 days,
the mortality of one day old larvae larva in Bunny
Bt (Cry 1Ac¢) it was 43.33 and 27.50 percent
respectively. Similarly trend was noticed in RCH
BG II. It was in accordance with the finding of
Kranthi et al., (2005) that the mortality was high
during early stages due to decline in CrylAc
content as the age of the crop advances (Olsen
and Daly, 2000). Per cent mortality of one day old
larvae was 95.83 and 15.00 at 70 and 130 DAS
respectively in flowers of Bunny Bt (BG), whereas
respective non Bt (Bunny non Bt) showed 9.17
(70 DAS) and 17.50 (130 DAS) per cent mortality.
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Per cent mortality of one day old larvae larva of
pink bollworm was 97.50 and 19.17 at 70 and 130
DAS respectively in RCH 2 BG II whereas per
cent mortality of one day old larvae in RCH non
Bt was 3.33 and 7.50 at 70 and 130 DAS
respectively (Table 1). Early stage crop gives
effective mortality as compared to late stage crop
as sited in present findings has been reported
in studies conducted by various scientists
(Adamczyk et al., 2004; Sun et al., 2002; Gujar et
al., 2004; Gujar et al., 2007; Gujar et al., 2000).
In case of tiny bolls, per cent mortality of
one day old larvae was 93.33 and 94.17 when fed
on 70 days old crop of both stacked Bt and Bt
hybrids, compared to 3.33 and 10.83 per cent only,
on Bunny non Btand RCH non Bt hybrids, which
differed significantly from non Bt hybrids with
10.83 and 17.50 per cent mortality in bunny non
Bt and RCH 2 non Bt hybrids, respectively (Table
2). Per cent mortality of one day old larvae was
93.33 and 97.5 when fed on tiny bolls of 70 days
old crop of both stacked Bt and Bt hybrids,
compared to 6.67 and 97.50 per cent, on Bunny
non Bt and RCH non Bt hybrids whereas the
mortality of one day old larvae fed with bolls of
130 days old crop was 5.83 and 13.33 in bunny
non Bt and RCH 2 non Bt cotton hybrids,
respectively (Table 2). The present investigation
revealed that in Bt cotton (single and stacked
gene) mortality of pink bollworm at 75 DAS was
higher when compared to 130 DAS. The present
findings also corroborate the reports of Jech and
Henneberry (2005), Henneberry et al., (2006) and
Rahaman and Goud (2007), who reported higher
mortality of pink bollworm larvae when fed on Bt
cotton. Studies conducted by various scientists
(Soujanya et al., 2010; Santhosh, 2008) also
revealed that the toxin content in Bt cotton
changed significantly overtime, structure,
growth stage and variety. From the present study
it can be concluded that at 130 DAS mortality of
pink bollworm reduced drastically in Bollgard and
Bollgard II as compared to 70 DAS. Non Bt cotton
(Bunny non Bt and RCH 2 non Bt) recorded
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meager per cent mortality in all the plant parts
at different crop growth stages. Single and
stacked gene inflicted higher mortality during
early phase of the crop compared to later phase
of the crop growth.

REFERENCES

Adamczyk, J.J., Willium, R. and Meredith, J.,
2004. Genetic bases for viability of Cry 1 Ac
expression among commercial transgenic
Bacillus thuringensis (Bt) cotton cultivars in
the Unites States. J. Insect Sci., 8 : 17-23.

Gujar G.T., Mittal, A, Kumari Archana and Kalia,
V. 2004. Host crop influence on the
susceptibility of the American bollworm,
Helicoverpa armigera, to Bacillus thuringiensis
ssp. kurstaki HD 73. Entomol Exp Appl., 113 :
3, 165-72

Gujar G.T., V. Kalia, A. Kumari, B.P. Singh, A.
Mittal, R. Nair and M. Mohan. 2007.
Helicoverpa armigera baseline susceptibility to
Bacillus thuringiensis Cry toxins and
resistance management for Bt cotton in
India. J Invertebr Pathol., 95 : 214-19.

Gujar, G. T., Kumari Archana, Vinay Kalia and
Chandrashekar, K. 2000. Spatial and
temporal variation in susceptibility of the
American bollworm, Helicoverpa armigera
(Hubner) to Bacillus thuringiensis var. kurstaki
in India. Curr Sci., 78 : 995-1001.

Henneberry., T. J, Jech, L J and Maurer, J. C.
2006. Pink bollworm and tobacco bud worm,
cabbage looper and beet armyworm larval
mortalities fed on Bacillus thuringiensis cotton
pollens and pink bollworm adult mortality fed
on sucrose solutions containing Cry IAc
toxin. South Western Entomol., 31: 1- 12.

Jech., L. J. and Henneberry, T.J. 2005.

Lepidopterous larval mortalities and Cryl Ac

Nandini, Mohan and Ravikesavan

toxic protein in Bollgard non Bollgard and
Roundup Ready cottons. Proceedings of
"National Cotton Council Beltwide Cotton
Conference". pp 1304-1307.

Kranthi, K.R., Dhawad, C.S., Naidu, S., Mate, K.,
Patil, E. and Kranthi, S. 2005. Bt cotton
seed as source of Bacillus thuringiensis
insecticidal Cry 1 Ac toxin for bioassays to
detect and monitor bollworm resistance to
Bt cotton. Curr. Sci., 88 : 796-800.

Olsen K M and Daly, J. C. 2000. Plant toxin
interactions in transgenic Bt cotton and
their effect on mortality of Helicoverpa armigera
(Lepidoptera: Noctuidae), J. Econ. Entomol.,
93 : 1293- 99.

Rahaman, A. M. N and Goud, K. B. 2007. Effect of
Bt cotton on growth and development of pink
bollworm, Pectinophora gossypiella. Indian J.
Plant Protec. 35 : 57-59.

Sathosh. B. M. 2008. Studies on seasonal incidence
and integrated management of pink bollworm,
Pectinophora gossypiella Saunders in
interspecific Bt cotton hybrids. M.Sc. (Agri).
Thesis. Univ. Agric. Sci., Dharwad.

Soujanya P., Prasad, N.V. V. S. D and Rao, P. A.
2010. Effects of Stacked Bt (Cry IAc +2Ab)
and Bt (CrylAc) Cottons on Survival and
Development of Pink Bollworm. Indian J Plant
Prot., 38 : 1-5.

Sun, C.G., XU, J., Zhang, Q.W., Feng, H.B., Wang,
F. and Song, R. 2002. Effect of transgenic
Bt cotton on population of cotton pests and
their natural enemies in Xinjiang. Chin. J.
Biol. Control., 18 : 106-10.

Received for publication : November 11, 2013
Accepted for publication : July 17, 2014



