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Survival of solenopsis mealybug, Phenacoccus solenopsis Tinsley, on cotton was studied under
field conditions, both under caged and exposed during Kharif, 2009 at CCS Haryana Agricultural
University, Hisar. First instar nymphs (crawlers) were released on cotton plants during different
months and observations on the number surviving after 10 and 20 days of release were recorded.
The results indicated that as compared to exposed conditions, mealybug survival was higher
under caged conditions, and the rate of decline of mealybug population was also quite slow. The
ambient conditions of temperature and relative humidity did not seem to have much effect on
mealybug population. However, sharp reductions in mealybug populations were observed after
heavy rains. It signified the role of heavy rains in suppressing mealybug population. Among the
biotic factors, the mealybug parasitoid, Aenasius bambawalei Hayat, was found to be active on
mealybug colonies through out the observation period (i.e. July to October) and caused on an
average 32.6, 42.4, 6.6 and 16 per cent reduction in the mealybug population during July,
August, September and October, respectively, when observed after 20 days of release of crawlers.

How to view point the article : Kedar, S.C., Saini, R.K. and Ram, Pala (2012). Survival of
solenopsis mealybug, Phenacoccus solenopsis Tinsley (Hemiptera: Pseudococcidae) on cotton in
relation to abiotic and biotic factors. Internat. J. Plant Protec., 5(2) : 329-332.

santoshkedar56 @yahoo.com

INTRODUCTION

Solenopsis mealybug, Phenacoccus solenopsis Tinsley,
(Hemiptera: Pseudococcidae), has recently emerged as a major
pest of cotton in India (Dhawan et al., 2007; Nagrare et al.,
2009). In Gujarat during 2006 P. solenopsis caused 50 per cent
reduction of yield in highly infested cotton field (Jhala et al.,
2008) and in Punjab during 2007, the pest emerged in a serious
proportion causing 30 to 40 per cent losses in the yield of
cotton in Punjab (Dhawan et al., 2007). In Haryana, the pest
was initially observed attacking cotton crop in Dabawali area
of Sirsa district during 2006. Later on, the pest spread to several
districts of the state causing serious crop losses in certain
pockets during 2007 and 2008 (Saini and Ram, 2008).

Survival of mealybug is affected by various biotic and

abiotic factors. However, information on these aspects is
scanty. Therefore, the present investigations were carried out
during Kharif season, 2009 at Research Farm of Department
of Entomology, CCS Haryana Agricultural University, Hisar.

MATERIALS ANDMETHODS

The studies on survival of solenopsis mealybug,
Phenacoccus solenopsis Tinsley (Hemiptera: Pseudococcidae)
on cotton in relation to abiotic and biotic factors was studied
during Kharif season, 2009 under field conditions of Research
Farm of Department of Entomology at Chaudhary Charan Singh
Haryana Agricultural University, Hisar (Haryana).

Freshly emerged crawlers from the ovisacs of the adult
females were collected in glass vials from the laboratory
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maintained culture of mealybug and released during different
months on terminal leaves of 12 cotton plants @50 crawlers/
plant in the field. Six plants were caged while the remaining six
were kept in exposed (uncaged) condition. The cage consisted
of a cylindrical iron frame having 40 cm diameter towards the
broader end and 20 cm on the narrower end with a height of 85
cm (Plate A). This frame was covered with muslin and such
cages were put over the plants in the field after the first instar
mealybugs (crawlers) were released on the plants. Such
releases of the crawlers were made four times i.e. during July,
August, September and October, both under caged and
exposed conditions. Population count was made after 10 and
20 days after release of crawlers to determine their survival.
After each observation, the cages were again put in their
original position on the plants. Mean number of mealybugs
present per plant was worked out. The number of mealybug
mummies (i.e. mealybugs parasitized by Aenasius bambawalei
Hayat) and the number of coccinellids (immature and adult
stages) present on the exposed plants were also counted to
determine the extent of parasitization and predation.
Cumulative parasitization by A. bambawalei was computed.

RESULTS AND DISCUSSION

Data on mean P. solenopsis survival, its parasitization by
Aenasius bambawalei Hayat and number of coccinellid predators
present per plant during July, August, September and October
arerepresented by Fig. 1. (a), (b), (c) and (d), respectively.
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On the basis of mealybug survival during different
months, it was found that there was 44, 41.4, 73.4 and 38.6 per
cent reduction in mealybug population within 10 days of release
of crawlers on cotton plants in the field during July, August,
September and October, respectively. When the observations
were recorded after 20 days of release of crawlers there was
further decline in mealybug survival. The reduction in
mealybug population was gradual during July and August.
The ambient temperature did not seem to have any significant
effect on mealybug population as there were insignificant
fluctuations in mean temperature, which ranged between 31.4
and 33.5°C. No information on favourable temperature for P,
solenopsis survival is available. However, other species of
genus Phenacoccus have been reported to have good survival
at constant temperature of 25°C under laboratory condition.
Survival rate of P. solani was high at different constant
temperature ranging from 20-30°C in the laboratory (Nakahira
and Arakawa, 2006). Under laboratory condition temperature
of 25° and 27°C were found to be more favourable for the
development, survival and reproduction of Maconellicoccus
hirsutus (Chong et al., 2008). Survival rates of nymphal instars
of P. madeirensis when reared on chrysanthemum ranged
between 92 and 100 per cent (Chong et al., 2003). Similarly,
medium range (i.e. 55.9 and 77.0%) of mean relative humidity
during July and August did not seem to have any significant
effect on mealybug survival.

There was drastic reduction in mealybug population in
September when observed after 10 days of release. This sharp
reduction in population was probably due to heavy rains (189
mm) on 10" and 11" September (i.e. two days prior to the date
of observation). This heavy down pour might have dislodged
the mealybugs, particularly the young stages. Jeyakumar et
al. (2009) also reported that intense rainfall adversely affected
the mealybug population and its spread. Negative effect of
heavy rains on mealybug population has been highlighted by
other workers also (Dhawan et al., 2009; Akintola and Ande,
2009; Hanchinal et al., 2010; Kedar et al., 2011). Mean relative
humidity during the period of observation in September was
relatively higher than in other months. However, its effect on
mealybug population could not be established. In Pakistan,
the increase in incidence of mealybug population was reported
to be positively correlated with the increase in humidity
(Anonymous, 2008). During October also, the decline in
mealybug population was gradual as both mean temperature
(24.5t027.5) and relative humidity (50 to 60.9 %) fell in medium
range. Jeyakumar et al. (2009) observed that high rainfall
favoured growth of entomopathogens.

The mealybug parasitoid (A. bambawalei) was found to
be active through out the observation period (i.e. July to
October). On uncaged plants, it caused on an average 32.6,
42.4, 6.6 and 16 per cent reduction in mealybug population
during July, August, September and October, respectively,

when observed after 20 days of release of crawlers. Role of A.
bambawalei in affecting mealybug survival was prominent during
August wherein it parasitized 21.2 per cent of mealybugs. Earlier
A. bambawalei was reported to bring about 70 per cent (Ram et
al.,2009), 20-70 per cent (Tanwar et al., 2008) and 20.65 per cent
(Hanchinal ez al., 2010) mortality of P. solenopsis.

Different coccinellid predators were recorded during July
to October. Among these, maximum coccinellid population
was recorded during September and October. No information
is available on the extent of P. solenopsis mortality caused by
different coccinellid predators.

It was concluded that under natural field conditions, the
ambient temperature during the period of studies did not seem
to have significant adverse effect on mealybug survival.
Similarly, relative humidity also remained in the moderate range
(i.e. 50.5 to 77 %) for most part of the observation period,
except during September (71.3 to 80.3%) did not seem to affect
mealybug survival. On the other hand, sharp reductions in
mealybug population were observed after heavy rains. It
signifies the role of heavy in rains suppressing mealybug
population. Among the biotic factors, parasitization by A.
bambawalei had significant role in checking mealybug
population. Being general predators, the coccinellid predator
seemed to play some role in regulating P. solenopsis population
under field condition but their actual contribution could not
be established. Since P. solenopsis population continued to
decline after the release of crawlers, the important regulating
factors of P. solenopsis population were heavy rains,
parasitoids, coccinellid predators and unknown reasons. The
rate of decline of mealybug population under caged condition
was quite slow, which indicated that biotic factors, particularly
parasitization, and direct effect of rains seemed to have
significant role in regulating mealybug population under
exposed condition.
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