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INTRODUCTION 

In the recent years mealybugs, Phenococcus 

solenopsis Tinsley, Paracoccus marginatus Williams and 

Granara de Willink and Maconellicoccus hirsutus Green 

have become serious threat to cotton cultivation in India 

(Monga et al., 2009 ; Nagrare et al., 2009; Tanwar et al., 

2010). Severe damage by mealybugs lead to major crop 

loss in Bt cotton. Mealybug feeds on phloem and excretes 

honey dew, which encourages the development of sooty 

mould affecting the photosynthetic activities of the plant  

and the mealybug infested cotton plants exhibit bunchy 

appearance and stunted growth. Management of mealybug 

,($ +,0.%/5!$ 4#%1/(#$ &0$ ,!($ %'2)!,%5$ "14,!1!$ ,*$ )51*!$ )1'!($
and soil crevices and their morphological characteristics 

of waxy coating and mealy growth on the surface of their 

body, which resists penetration of insecticides.  In order to 

.*+$ &/!$ 1$ A,145#$ 15!#'*1!,A#$ !&$ !"#$ %"#=,%15$ ,*(#%!,%,+#(?$
an attempt was made to evaluate biopesticides viz., 

Verticillium lecanii (Zimmermann) Viegas, Beauveria 

bassiana (Balsamo) Vuillemin and Metarhizium anisopliae 

(Metchnikoff) Sorokin along with washing detergent 

powder in combination with neem oil  and compared with 

two insecticides (acephate and chlorpyriphos).

MATERIALS AND METHODS

@3&$.#5+$ #X)#',=#*!($3#'#$ $ %&*+/%!#+$+/',*-$PGG_$
- 09 seasons in Randomized Block Design (RBD) with 

eight treatments and three replications using Bunny Bt 

cotton treated with imidacloprid seed treatment. All the 

recommended agronomic practices including spacing 

and fertilizer application were followed. Observations 

were recorded on the incidence of mealybug (% of plants 

,*0#(!#+<$1*+$)&)/51!,&*$0'&=$'1*+&=52$.A#$)51*!($(#5#%!#+$
per plot at 121 ,130 ,135 and 138 days after sowing (DAS) 

during 2007-08. Due to late appearance of mealy bug in 

2008–09, only one observations were recorded at 147 DAS. 

Incidence of predators (coccinellids and spiders) were also 

&4(#'A#+$ 0'&=$ .A#$ )51*!($ )#'$ )5&!H$ @"#$ 2,#5+$ +1!1$ 3#'#$
recorded at harvest and all the data were subjected to single 

factor ANOVA.  
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RESULTS AND DISCUSSION 

The mean per cent incidence of mealybug in the 

various treatments ranged from 2.40 to 39.3. The treatments 

with acephate and chlorpyriphos recorded a reduction of 

incidence by 87.1 to 93.8 % followed by treatments with 

detergent powder (51.7 %). The B. bassiana, V. lecanii 

and M. anisopliae were moderately effective and brought 

down the incidence by 39.1, 30.9 and 28.2 %, respectively  

(Table 1). 

The mean population of mealybug per plant observed at 

periodical intervals revealed that it ranged from 0.2 to 8.2 in 

the various treatments as against 10.7 in control. Acephate, 

chlorpyriphos, detergent powder, B. bassiana and V. lecanii 

were effective and brought out a reduction of 97.8, 95.3, 

82.4, 69.0 and 59.0 %, respectively. The treatments with 

neem oil + detergent powder and M. anisopliae were less 

effective (Table 2).

@"#'#$3#'#$*&$(,-*,.%1*!$+,00#'#*%#($,*$!"#$14/*+1*%#$
of predators among different treatments in both the years. 

The reduction of coccinellid predator ranged from 0.00 in 

neem oil + detergent powder and detergent powder to 54.8 

% in acephate, while the reduction of spider population 

ranged from 18.0 % in detergent powder to 42.4% in 

acephate (Table 3).

b55$!"#$!'#1!=#*!($'#%&'+#+$(,-*,.%1*!52$",-"#'$2,#5+$
over control during 2008 – 09. The increase in yield over 

control ranged from 18.0 to 43.0 %,  acephate recorded 

an increase of 43.0% followed by V. lecanii (23.6%), M. 

anisopliae (22.8%), chlorpyriphos (19.7 %), B. bassiana 

(19.6 %),  neem oil + detergent powder (18.2 %) and 

detergent powder (18.0 %) (Table 3).

 The present results are in  conformity with earlier 

work of Lacey et al. (2001) and Lemawork (2008) who 

reported that the B. bassiana (PPRC - 56) caused highest 

mortality (54 %) and M. anisopliae )isolate Mm) was 

least effective in controlling mealybugs. Foliar spray of V. 

lecanii or B. bassiana (2 x 108 cfu/ml) @ 5 g / ml per liter 

of water is effective during high humid months in reducing 

the population of mealybugs (Tanwar et al.,  2007). The 

)'#(#*!$ .*+,*-($ 1'#$ 15(&$ ,*5,*#$ 3,!"$ !"#$ &4(#'A1!,&*($
made by Suresh et alH$7PG8G<$3"&$'#)&'!#+$!"1!$/*+#'$.#5+$
conditions, B. bassiana @ 5g / lit reduced infestation of P. 

marginatus  from 90 % to 57.78% at 5 days after treatment 

Washing detergents have been reported (Curkovic et al., 

2007) to remove the surface wax of mealybugs which make 

them more susceptible to dehydration leading to death. In 

the present study also washing detergent  powder  at 0.1% 

was found to be effective and brought out a reduction of 

51.7 %. Banu et al. (2010) also recorded more than 50 % 

mortality of nymphs of mealybugs 48 hr after treatment 

with neem oil + detergent powder, detergent powder alone 

and V. lecanii under laboratory condition.  
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