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ABSTRACT. The effect of rainfall and temperature distribution on the incidence of American bollworm on
cotton in Haryana state has been studied. Higher rainfall coupled with moderate temperature from early vegetative stage
till the early reproductive stage has been found to favour the incidence of the pest during the later stages of the crop. The
weather conditions were nearly the same during the later stages (when the infestation is maximum) indicating that the
distribution of rainfall and temperature during the early stages determines the infestation.
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are not available. However, in some recent studies, efforts

Cotton is one of the main cash crops of kharif season
over north-west India. In Haryana, it is grown in more
than 500 thousand hectares area; confined mainly to
western parts of the state. The crop is affected by more
than 100 species of insects (Pradhan, 1983). However,
only some of these are of economic importance. Of late,
American bollworm (Helicoverpa armigera Hub.) has
emerged as the most serious pest of cotton over the state.
Repeated severe infestations by this pest have resulted in
drastic fall in the area under cultivation as well as in the
production of crop in the state. The area under cultivation
of has fallen from 653,000 hectares in 1996 to 583,000
hectares in 1998, and the production from 1,507,000 bales
(of 170 kg. each) to 874,000 bales during the same period
(Anonymous, 2001). The incidence of pest is highly
affected by the weather condition prevalent during the
crop season.

Since American bollworm has become the most
serious pest of cotton compared to other pests (pink
bollworm, spotted bollworm, jassid, white fly etc.) only
recently, detailed studies on the pest weather relationships
of this pest for all the agroclimatic regions of the country

have been made to study the ecology of the pest in certain
parts of the country, particularly under control conditions
(Chattopadhyay et al., 1998; Chaudhary et al., 1999 and
Daware et al., 1994). As the results of the control
experiments generally differ from those under actual field
conditions, the impact of weather (rainfall and
temperature distribution) during the crop season on the
incidence of American bollworm on cotton crop over
western parts of Haryana are reported in the present
communication. Since the developmental rhythms of the
crop and the pest are different for different areas, the
validity of the findings are area specific.

2. Materials and method

As quantitative data on the incidence of the pest
under field conditions are generally not available,
qualitative information on the incidence of American
bollworm compiled by the Department of Agriculture,
Haryana (Weekly weather — watch reports and monthly
crop condition reports) based on field report have been
used. These reports are available for the three crop season-
1999, 2000 and 2001. The incidence is categorized as mild
(< 20% of the crop infested), moderate (20% to 50%) and
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Figs. 1(a&b). Rainfall distribution over Hisar district during the three crop seasons. (a) Weekly

and (b) Monthly

severe (>50%). The reports indicate that there was only
mild attack throughout the crop seasons of the 1999 and
2000, whereas moderate to severe attack of the pest
was noticed during many weeks of September and
October, 2001. The review of kharif crops - 2001 prepared
by the Department of Agriculture, Haryana states — “due
to severe incidence of American bollworm, about 55% of

the cotton crop perished. Loss of production estimated to
be as high as 778,000 bales”.

Weekly data of maximum and minimum
temperatures of Hisar observatory (located in the cotton
growing belt of the state) from sowing [first week of May
— meteorological week (MW) 18] till boll formation (last
week of September — MW 39); and weekly/monthly
rainfall of Hisar district (averaged over 6 rain gauge
stations) for the same period have been considered for the
study. The rainfall data are shown in the Figs. 1(a&b) and
the temperature data in Figs. 2(a&Db).
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Figs. 2(a&b). Temperature distribution over Hisar during the three crop seasons. (a) Maximum and (b) Minimum

3. Results and discussion

Fig. 1(a) shows that year 2001 received less rainfall
than 1999 and 2000 during the first three weeks of May
(early sowing stage). After that, the rainfall during 2001
was higher during most of the weeks till middle of August
(early reproductive stage) compared to the previous two
years. This type of rainfall distribution is also reflected in
the monthly rainfall [Fig. 1(b)]. Afterwards, there was not
much difference in the rainfall till the end of September

for all the three years. Figs. 2(a&b) shows that the
maximum and minimum temperatures during 2001
remained lower than those in 1999 and 2000 during most
of the weeks from the middle of May till middle of
August. They remained nearly the same afterwards till the
end of September.

Analysis of above rainfall and temperature
distribution Vvis-a—Vvis severe incidence during 2001 and
mild incidence during 1999 and 2000 indicates that the
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higher rainfall coupled with moderate temperature from
the early vegetative stage till the early reproductive stage
favours the incidence of American bollworm in cotton
crop. Chattopadhyay et al. (1998) have also reported that
higher rainfall and lower maximum/minimum
temperatures were favourable for peak incidence of
American bollworm in cotton crop at Coimbatore. In the
present case the severe infestation occurred during the
months of September and early October in 2001 when the
meteorological conditions were nearly the same as those
during 1999 and 2000, however, the conditions before the
severe incidence were significantly different during the
year of severe incidence (2001) than those during the
other two years. It brings out that the distribution of
rainfall and temperature prior to the peak infestation is
more important than that at the time of infestation.

As cotton is an indeterminate plant, higher rainfall
and moderate temperatures during vegetative and early
reproductive stages lead to excessive growth of the crop
and make the crop more succulent. The excessive growth
of the crop creates a favourable microclimate for rapid
multiplication of the pest; and also the increased
succulence of the crop makes it more susceptible to
infestation. Also the physical nature of the excessively
grown up cotton crop is such that proper coverage of the
plant with pesticides is quite difficult. The combined
effect of favourable macroclimatic conditions during
the pre-infestation stage and the resultant favourable
microclimate during the infestation stage seem to have
resulted in severe incidence of American bollworm in
Haryana during the year 2001.

It seems that with above analysis some
forewarning/advisory on incidence of American bollworm
in Haryana can be issued so that effective measures for
prevention and control can be taken.
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