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ABSTRACT

Fields survey conducted in Bt and non Bt-cotton fields during 2010-2011and 2011-2012 in damera
village, Warangal, Andhra Pradesh, India, for American bollworm (Helicoverpa armigera) and pink
bollworm ( pectinophora gossypiella) in Bt and non Bt-cotton fields . American bollworm infestation was
started in 16t and 12t week after showing 2010-2011 and 2011-2012, the maximum (8.83+2.02,
11.33+2.22, 8.99+1.64, 16.66+1.71) percentage of infestation in 234 week of crop. In case of pink
bollworm infestation was recorded 12t week of crop and peak (5.33+0.55, 6.52+1.59, 4.99+0.96,
7.99+1.24) infestation in 19t week of both crops. American bollworm and pink bollworm infestation
showed positive correlation with morning relative humidity and negative correlation with maximum and
minimum temperature, evening relative humidity and rainfall in Bt and non Bt-cotton.
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INTRODUCTION

American bollworm: Helicoverpa armigera
Hubner, It is cosmopolitan and widely
distributed in India.H. armigera is highly
polyphagous pest infest more than 500 plant
species and is a serious pest in India (DR. A. V.
Navarajan Paul 2007). They cause damage to
cotton, maize, tomatoes etc. They Injury to the
growing tips of plants may disturb their
development, maturity may be delayed and
the fruits may drop (Elumalaiet al, 2008,
2012,
al,Jeyasankaret al, 2013).

Gokulakrishnanet al, a and b, et

American Bollworm tunnels in to small

squres, terminal buds (Bohmfalket al, 2001)

and large bolls from the base by leaving
posterior half portion of the body outside the
bolls (Munro 1987). This may cause abnormal
Non-reproductive growth (Bohmfalket al,
2001).

Pink Dbollworm: Pectinophoragossypiella
(Saounders), is the most important cotton
pest in the world; (Green and Lyon 1989),
(Amin and Gergis 2006) reported greatest loss
(20-40%) in cotton seed yield. It is distributed
in all most all cotton growing states of the
country and has caused millions of the rupees
of damage. It is oligophagous pest, feeds on
cotton, okra, and allied plants. The effect was
documented for

first pink  bollworm
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(Carriereet al, 2003). It is a global pest that
has many potential host plants, but feeds
almost exclusively on cotton in the United
States and China (Henneberry, Naronjo 1998),
(Wu k. Guo 2005).

P. gossypiella infests over 200,000 ha in the
western USA alone (Green and Lyon, 1989)
and economically damaging thresholds are
reached if boll infestation rises above 5 - 15%
(Frisbieet al, 1989). Estimates for yield losses
due to pink bollworm are usually about 30%
for the south-western United States (Brazel
and Gaines, 1956), Egypt and China (Rao,
(1978). Other estimates include loss of 10.7%
of the potential yield of cotton in Sudan
(Darling, 1951). Schwartz (1983) estimated
that losses to cotton in the United States due
to pink bollworm were 9% where the pest

was controlled and 61% elsewhere.

MATERIAL AND METHODS

We carried out a survey the monthly survey
was conducted during June-2010 to March-
2011 and June-2011 to March-2012.. In each
selected cotton field five plots of 5 m x 5 m
were marked out (one each in the four
corners, 10m away from the border, and one
in the center), thus making a total of 25 plots
in five fields.Total number of plants and
number of pests on each plant were counted
and collected in each plot by “fixed plot
method Govindaiah and Gunashekar V. (1992)
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and Calculated percentage of pestsevery
week after sowing. The data was recorded at
morning hours(8-10am), the pest were
identified with help of guide on cotton pest
and predators (2008), Regional Agricultural
research station ANGRAU, Warangal and with

help of literature.

RESULTS

Two insect pests belonging to order,
Lepidoptera Helicoverpa armigera (Hubner)
and Pectinophora gossypiella (Saunders) were
recorded in two cropping seasons of Bt-cotton
and non Bt-cotton fields.

The infestation of Helicoverpa armigera
(Hubner) was recorded 16tweek after sowing
in Bt and non Bt-cotton. Its maximum
infestation was recorded in November (21st
and 23rd week), (8.83 £2.02, 11.33 + 2.22) in
Bt and Non Bt-cotton during 2010-2011
cropping season, respectively.

During 2011-2012 its infestation was
recorded in 12t week after sowing in both
crops and maximum infestation was recorded
in October (18t week), (8.99 + 1.64; 16.66 +
1.71) in Bt and non Bt-cotton. and continued
up to December 2011. No infestation was
recorded from January to March 2012.the
nature of damage caused by Helicoverpa
armigera found circulars in bolls. (Table-1,fig-

1)
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Percentage of plants attached by cotton Bollworm Pests (Mean and SE) 2010-2012

SIL. Month 2010-2011 2011-2012
No. Year-
2010-
2012
American bollworm Pink bollworm American Pink bollworm
bollworm
months Bt Non Bt Bt Non-Bt Bt Non-Bt Bt Non-Bt
1 Jun 0 0 0 0 0 0 0 0
2 July 0 0 0 0 0 0 0 0
3 Aug 0 0 0 0 0 0 0 0
4 Sep 0 0 1.66 + 2.16 £ 1.86 + 3.99 + 0.39 + 1.49 +
0.63 0.73 0.96 1.82 0.21 0.87
5 Oct 1.66 £0.33 3.49 + 533+ 6.52 8.99 + 16.66+ 4,99+ 7.99 +
0.41 0.55 1.59 1.64 1.71 0.96 1.24
6 Nov 8.83 +2.02 1133+ 199+ 332+ 5.16 + 11.66+ 2.66+ 5.49 +
2.22 0.60 0.47 2.01 3.71 0.72 2.96
7 Dec 3.77 £ 1.59 5.83 + 0 0 0.39 0.79 + 0 0
1.96 0.73 0.53
8 Jan 0 0 0 0 0 0 0 0
9 Feb 0 0 0 0 0 0 0 0
10 Mar 0 0 0 0 0 0 0 0

Fig-1.Helicoverpa amargira Hubner American bollworm in Bt-cotton (A) and Non Bt-

cotton fields (B).

Pink bollworm (Pectinophoragossypiella):

Infestation of pink bollworm was recorded in Bt-cotton and Non Bt-cotton in September (12h

week) of crop. The mean percentage of infestation was recorded maximum in October (19t

week) (5.33 £ 0.55; 6.52 £ 1.59) in Bt andNon Bt-cotton during 2010-2011 cropping season

respectively.

During the 2011-2012, its infestation was recorded in 16t week of crop in Bt-cotton and 13t

week in Non Bt-cotton. Maximum percentage of infestation was recorded in October (19th week)
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(4.99 £ 0.96; 7.99 £ 1.24) in Bt-cotton and Non Bt-cotton respectively. The infestation was

gradually degreased from November-March in two cropping seasons.(fig-2)

cotton fields (B).

Statistical Analysis

The correlation coefficient calculated between
incidence of insect pest and weather factors
such as maximum temperature, minimum

temperature, Morning relative humidity,

Evening relative humidity and Rainfall.

Helicoverpa armigera infestation shows

negative correlation with maximum and

minimum temperature, evening relative

AN
Plate-2.Pectinophoragossypiella Saunders pink bollworm in Bt-cotton (A) and Non Bt-

humidity and rainfall and the no significant
with morning relative humidity in both crops
during the study period.

The correlation of Pectinophora gossypiella
with weather factors had negative correlation
with maximum and minimum temperature
and no significant with morning and evening
relative humidity in both crops during the

study period (Table-2).

Correlation coefficient of cotton bollworm B A Oi@ifésgation with weather factors

Correlation coefficient (r) 2010-2012

Sl. | Weather
N | factors-2010- | 2010-2011 2011-2012
o. | 2012
American Pink bollworm American Pink bollworm
bollworm bollworm
Bt Non Bt | Bt Non-Bt Bt Non-Bt Bt Non-Bt
1 Max. Tem(2c) -0.312* -0.338* | -0.305* | -0.338* -0.046 -0.015 -0.077 -0.301*
2 Min Tem(2c) -0.398* O 420% -0.354* | -0.414** -0.049 -0.033 -0.042 -0.400**
3 R. HM% 0.109 0.152 0.156 0.160 0.158 0.184 0.122 0.215
4 | RH.E% -0.053 -0.009 0.003 0.004 -0.218 -0.209 0.229 0.137
5 Rainfall(mm) | -0.289 -0.319* | -0.296 -0.321* -0.237 -0.239 -0.274 -0.362*

* Significant at the 0.05 level; ** significant at the 0.01 level
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Max. Tem (Maximum Temperature),
Min .Tem (Minimum Temperature),
R. H.M (Relative humidity morning)
R. H.E (Relative humidity evening).

DISCUSSION AND CONCLUSION

Maximum percentage of the present

investigation corroborates with that of
Sharma et al, (2004) who reported the peak
period of infestation in October and confirms
the observation of Jawalkal et al, (2004) who
reported the incident of American bollworm
up to the harvest of the crop. American
Bollworm percentage of infestation was high
in Non Bt-cotton than the Bt-cotton, the
results indicating that Bt-cotton is more
resistant crop for infection of American
bollworm. Bhosle et al, (2004a) opined that
the damage due to bollworms was 14 to 17
per cent in Bt cotton hybrids viz, MECH-184
Bt, MECH-162 Bt and MECH-12 Bt which was
significantly lowest compared to their Non-Bt
cotton. Obandoet al, (1999) who reported
that Bt-cotton varieties (DP-33B and DP-35B)
offered good control of bollworm and tobacco
bud worm compared to conventional variety
(DP-5690) in compared to Non-Bt cotton.
Ghosh (2001) reported that transgenic Bt-
cotton provides no control during the egg
lying by lepidopteron pests. However, larval
populations of bollworm complex were low in
Bt-hybrids compared to Non-Bt.

It indicates that Bt-cotton has resistant crop

for pink bollworm compared to the Non Bt-

cotton. The present findings are in partial
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conformity with that of Sharma et al, (2004)
who reported infestation of pink boll worm
from 2nd week of August. The slight variation
in time of infestation may be due to difference
in sowing time and agro-climatically
conditions of the locality. The infestation of
pink boll warm persisted September, October,
and November in present investigation.

The minimum temperature and maximum
temperature  had negative  significant
correlation with pink boll worm infestation.
The present investigation corroborates with
those of Mohapatra et al, (2004) who also
obtained the same results. The morning RH
and evening RH had Non-significant with
infestation of pink boll worm. This was not
supported by the observations of Mohapatra
et al, (2004) who reported negative
significant effect of RH morning and evening
on pink boll worm incidence. Rainfall had
negative significant correlation with pink boll
worm infestation. The results supported by
Sanga Reddy and Patil (1997) who did not
find by significant correlation between pink
boll worm infestation and rainfall.

The present findings are in partial agree with
the findings of Bhattiet al, (2007) in Pakistan
who that the p.

reported gossypiella

dominated from mid- September to harvest.
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The present findings are closely with findings
of Chaudary et al, (1999) and Guirguis et al,
(1999) who reported maximum infestation of
pink bollworm during October. Bt-cotton has
resistant crop for Bollworms infestation
compared to the non Bt-cotton. There was no
significant difference in pest community but
the percentage of infestation caused by

bollworms pest was more in non Bt-cotton

than Bt-cotton.
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