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Ecological Studies of Pink Bollworm (Platyedrs gossypiella, Saunders).”

By M. Afzal Husain, um.A. (Cantab.), I.A.8., M. Haroon Khan, B.Sc. (London), A.R.C.S.,
and Nazir Ahmad, M Sc.
Entomological Laboratories, Lyallpur, Punjab.

HE Pink Bollworm—a cosmopolitan pest
of cotton—shows in the Punjab a peculiar
variation in the density of its population.
In the south-eastern, sub-montane and the
central regions of the province it is so abun-
dant as to be regarded a ‘ major pest’, while
in the Canal Colonies and the western
districts—the main cotton-growing tracts—
it is not a ‘pest’ and is, in fact, scarce. Evi-
dently, therefore, an abundant supply of its
favourite food—the cotton crop—is not the
only factor which determines the density of
its population.

During the last few years an attempt has
been made to analyse the factors which
influence the incidence of this pest, in the
Punjab. It has been determined that at
Rohtak, sitnated in the south-eastern
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Punjab—a region of high incidence—the
number of eggs laid by P. gossypiella, under
natural conditions, throughout the period
of its activity, is much higher than at
Lyallpur, situated in the Canal Colonies—a
region of low incidence. Thus at Rohtak
during July, when the attack mnormally
starts, the average number of eggs laid per
female, based on the figures of three: years
(1931-33), varied from i3 to 49, while ab
Lyallpur this number varied between 2 and
7 only. The maximum number of eggs laid
by a female was 326 at Rohtak and only 75
at Lyallpur. Later in the season too, during
August, September and October, the average
oviposition at Rohtak varied between 30 and
89, and at Lyallpur between 3 and 61 (only
once in three years it went to 01, otherwise
it was never above 40).

2 Demérec, M., ¢ Behaviour of two mutable
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Under experimental conditions it has been
established that temperature, acting on the
pupe and  the adults, largely determines
the egg-taying of these moths. 1t has been
lt.t,mmnml that the optimum femperature
for the full development of the gonads and
the maximum  deposition ol eggs ranges
between 75°-327 1. Thus the moths emaerging
from the pupe kept at 75" I—a favourable
temperature—and exposed to the same tem-
perature, gave onoan average 95 eggs per
female, bul the moths bred under similar
condition of temperature and keptoat 957 I

—an unfavourable  femperature ~on o an
average lnid only 23 egas. On the other hand,
the moths emerging from the pupe kepto al,
92" I ~an unfavourable temperature —and
exposed  {o the same temperature, hardly
laid an ege, and even when exposed Lo a
favourable temperature—75" F. o gave no
more than 7 eggs per female.

Further, it has been found that over 80%,
of the moths emerging from the pupe kept
ab a temperature of 929 I or above, have
not the capae ity ol proereation. The reason
for this is that the males bred af such high
tomperatures, although otherwise normal,
are devoid of Tully developed sperms and
henee ineapable of Tertilising the femades.

The influence of hnmidity has not bheen so
thoroughly worked out, but the resulls
obtained show that it influences oviposition
in much the same way as temperatiure. A
high relative humidity, about 70-95%, has
been found to be very favourable for the
development of the gonads and the deposi-
tion of cges.

On the basis of the results obtained umlm'
controtled conditions. a correlation betwaoeen
{he biotie p()lunti(nl ad the environmental
resistance, f.e., belween the initial capacily
for inerease in numbers  possessed by this
inseet and the resistance offered by tempe-
ature and humidity, under natwal condi-
tions, has been established. A study of the
three  years’  meteorological  data which,
unfortunately, are very incomplete for an

ecological investigation,  has shown {hat
oviposition was highest. when the mean

maximum temperature acting on the pupa
and the wdults way about 90" I, the mean
mininmum 727 Foand the rclzt.l}iw humidity
T0%, or over at 8 hours.

In places where the incidence of altack is
high, the temperature and humidity, during
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the main period of the activity ol the pest—
July to October—approximate elosely with
those favourable for procreation. while in
the Canal Colonies and the western districts,
where the pest is present in insignificant
numbers, both the maximunm and the mini-
mum temperatures are mueh higher and the
humidity -mueh lower.  These adverse eli-
matice conditions inerease the sterility of the
males on the one hand, and interfere with
the process of egg-laying by the females on
the other, l‘lwrul)y limiting inerease in
numbers. It is not, therefore, as one would
imagine, only (humg‘h the destruction of
the individuals  born that  population is
restricted,  but perhaps, the restriction in
the numbers of the individuals produced
more important.  In other words, nature
besides being ‘red in tooth and claw’ also
controls birth.

The rvesults obfained afford a basis for
forecasting the intensity of Pink Bollworm
attack in any particular region.  To be able
to do so, however, the mefeorological
conditions during the cotton-growing season
and the time at which the moths emerge
from the ‘long-cyele’, i.e., hibernating
larvie should be Tully known. I the emer-
genee of moths coineides with the fruiling of
cotton, and the climatic conditions are
favourable for their procre; vhion, then the
pest will e serious, as is the case in Bgypt,
Mexico, Texas and the United Provinees of
India. If, on the other hand, the emergenee
coine ulos with the Truiting of cotton but {ha
climatic conditions are unfavourable, as afb
ITyderabad (Sind), the Canal Colonies and
the Western Punjab, then the progeny of
this pest will be limited in numbers and it
will not become serious. At Sural (Bombay)
and Wad Medani (Sudan) where the emer-
genee takes place before the fruiling of
colton and most of the progeny destroyed
because food is nol available, the pest
sannofl be serious. Lastly in Kenya, Talian
Somaliland and Coimbatore (Madrag), where
the pest remaing active throughout the year
it will not bo serious  beeause most ol ity
progeny would be  destroyed during the
non-cotton season when the food supply is
limited only to the few alternative host
plants.

This short note is contributed to stimulate
ceological  research In this  country, as
research on  these lines provides o sure
foundation for seientilic pest control.
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