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INTRODUCTION

 Mealybugs have recently emerged as serious pests 

on several crops. The cotton mealybug, Phenacoccus 

solenopsis Tinsley and papaya mealybug, Paracoccus 

marginatus Williams and Granara de Willink are reported 

to cause severe damage to various crops. The cotton 

mealybug is considered to be an exotic species that has its 

origin in the USA and is reported to have entered into India 

from Pakistan. It was initially noticed in Punjab and in 2007 

it spread throughout the major cotton growing districts 

causing 30 to 40 % yield loss in cotton. P. solenopsis 

infestation was also reported from all the nine cotton 

growing states of India viz., Punjab, Haryana, Rajasthan, 

Gujarat, Madhya Pradesh, Maharashtra, Tamil Nadu, 

Andhra Pradesh and Karantaka (Dharajyoti et al., 2008). P. 

marginatus, a native to central America/Mexico has spread 

!&$=&'#$!"1*$:G$%&/*!',#($#A#'$(,*%#$!"#$.'(!$'#)&'!$&0$!"#$
)#(!$ ,*$ !"#$l1',44#1*$ ,(51*+(H$ N*$ N*+,1?$ !"#$ )#(!$31($.'(!$
reported from Coimbatore during 2007 infesting papaya 

and since then the list of agricultural and horticultural crops 

damaged/infested by this invasive pest is expanding. The 

major host plants of P. solenopsis$,*%5/+#$%&!!&*?$(/*L&3#'?$
vegetables (brinjal, tomato, chilli, okra, cucurbits), pulses 

and also the weed parthenium, while, the major host plants 

of P. marginatus are papaya, tapioca, cotton, Plumeria 

alba, jatropha, mulberry, almost all vegetables, mulberry, 

!1),&%1?$ (&=#$L&3#'$ %'&)(?$3##+(?$ 0&'#(!$ !'##($ 5,>#$ !#1>?$
rain tree and Prosopis. In some regions, P. marginatus has 

replaced P. solenopsis as a predominant pest of cotton. 

Chemical pesticides could not provide satisfactory control 

of these mealybugs.

Several indigenous parasitoids and predators were 

recorded on P. marginatus and P. solenopsis. Anthocorid 

predators have been reported to be potential predators 

of sucking pests like thrips, aphids and mealybugs. 

Blaptostethus pallescens Poppius  was originally described 

as Blaptostethus piceus Fieber var. pallescens Poppius 

from Celebes. It has been assessed as a potential predator 

of pests in the maize ecosystem and grain warehouses in 

a-2)!$7@13.>$1*+$a5CU/((#,*,?$89_8S$@13.>$et al., 1974). 

B. pallescens was recorded from Tamil Nadu and Bombay 

(Muraleedharan, 1977) Pune (C. R. Ballal, unpublished), 

Bangalore (Jalali and Singh, 2002) and Madagascar 

(Muraleedharan, 1977). Predation by B. pallescens was 

recorded as a potential mortality factor of cassava mealybug 

Phenacoccus manihoti Matile-Ferrero in Africa (CABI, 

2005).
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Species of the genus Anthocoris are recorded as 

potential predators of aphids, psyllids, thrips, mites, and 

other tiny arthropods. In India, Poppius (1909) described 

Anthocoris annulipes, and Anthocoris indicus, both from 

Sikkim and Muraleedharan (1977) described A. nilgiriensis 

from Tamil Nadu. Anthocoris muraleedharani Yamada was 

recorded as a predator of the striped mealybug, Ferrisia 

virgata (Cockerell) on purple orchid tree, Bauhinia 

purpurea Linnaeus (Yamada et al., 2010). 

Anthocorids consume different types of prey having 

distinct nutritional values, which alter the biological 

parameters of the predator. The available literature on 

anthocorid predators include reports on their feeding 

potential on lepidopteran eggs (Ballal et al., 2003; Gupta 

and Ballal, 2006), thrips species (Devi et al., 2007), 

pear psyllid, Cacopsylla pyri L. (Sigsgaard et al., 2006) 

1*+$ 3",!#L2$ 7O#=1(1$ et al. 2008). Very few reports 

are available on anthocorids as predators of mealybugs. 

Fabres and Ferrero (1980) reported Cardiastethus exiguus 

Poppius to be predating on P. manihoti in the People’s 

Republic of Congo and Tohamy et al. (2008) reported Orius 

albidipennis Reut. as one of the predators of pink sugarcane 

mealybug Saccharicoccus sacchari (Cockerell). However, 

there is no information available on the feeding potential 

of any anthocorid predator on mealybugs. Therefore, an 

attempt was made to determine the feeding potential of 

two indigenous anthocorid predators B. pallescens and A. 

muraleedharani on P. solenopsis and P. marginatus.

MATERIALS AND METHODS

The two mealybug cultures were maintained on 

sprouted potato tubers. The cultures of the mealybugs 

and anthocorid predators were maintained in the Mass 

Production Laboratory, NBAII, Bangalore. Preliminary 

studies were conducted on the stage of the mealybug 

preferred by the anthocorid predators and 3 to 4 day old 

crawlers of the mealybug and newly hatched nymphs (of 

A. muraleedharani) were used for the predatory potential 

studies. Newly hatched nymph of B. pallescens could 

not predate on the mealybug crawlers, hence, Corcyra 

cephalonica 7E!1,*!&*<$ #--($ 3#'#$ )'&A,+#+$ 0&'$ !"#$ .'(!$
four days of its nymphal period and four-day-old nymphs 

were used for predatory potential studies. The prey density 

was maintained at 10 crawlers per nymph initially and the 

density was increased gradually based on the consumption. 

Mealybug crawlers were released (@ 20 crawlers per 

container) on sprouted potatoes (at 24 hour interval) in 

a round ventilated plastic container (measuring 16cm 

diameter x 8cm height) and one anthocorid nymph released. 

The experiment was replicated ten times separately for 

nymph and adult of both the anthocorid species. A control 

batch was also maintained without releasing the predator 

in order to determine the normal mortality and population 

growth. Observations were made on the number of 

mealybugs dead in treatments as well as in control. Feeding 

potential was calculated based on the corrected mortality 

of the mealybugs in the treatment batches in comparison to 

the control. The same method was followed for studying the 

feeding potential of the two anthocorids on P. marginatus 

crawlers also.

RESULTS AND DISCUSSION

Feeding potential on cotton mealybug 

The results of the present investigation on B. pallescens 

indicated that during the nymphal stage B. pallescens could 

feed on a total of 34.8 crawlers and adult on 22.8 crawlers 

of cotton mealybug with a mean feeding rate of 1.7 and 1.9 

per day, respectively. 

The predatory potential depends on the host species, 

host stages and host plant of the pest species. Orius 

majusculus (Reuter) preferred to feed on thrips and mites 

and Orius insidiosus Say on mites (Sanderson et al., 2005) 

and Orius tristicolor 7p",!#<$&*$3",!#L2$1+/5!($7U1-5#'$et 

al., 2004). The consumption of Aphis gossypii Glover by 

the female O. insidiosus 31($ &4(#'A#+$ !&$ 4#$ ,*L/#*%#+$
by the host plant; the consumption rate being higher on 

Chrysanthemum variety White Reagan compared to that on 

variety Yellow Snowdon (Soglia et al., 2007). In our studies, 

the low feeding potential of B. pallescens could have been 

due to the host plant material (sprouted potato tubers) 

used. The size of prey is known to be critical to the feeding 

success of any predator as has been reported by McAvoy 

et al., (2011) in the case of adult Tetraphleps galchanoides 

Ghauri which preferred eggs of adelgid, Adelges tsugae 

Annand in comparison to the adult stage. Initial trials have 

also indicated that B. pallescens preference was more for 

eggs and young crawlers (Gupta et al., 2011), while the 

adult stage of the mealybug was not preferred at all. This 

could be due to the size and increased mealy coating of 

the mealybug adults. Preferences for host stages could 

also vary based on prey density as described in the case of  

T. galchanoides which did not show any preference for its 

prey under low density, but preferences markedly varied at 

moderate and high prey densities (Li et al., 2009). 

Riudavets and Castane (1998) compared the predatory 

potential of nymphs and adults of Orius spp. and reported 

that the adults consumed more thrips than the nymphal 

stages. Contrary to that, our studies revealed that the 

nymph of B. pallescens was more voracious than the adult 

stage. However, both the nymphal and adult stages of  

B. pallescens could not predate on the adult stages of the  

P. solenopsis. 

During the nymphal stage, A. muraleedharani 

consumed 65.5 crawlers of CMB, with a feeding potential 

&0$ kH;Z+12?$ 3",5#$ !"#$ %&''#()&*+,*-$ .-/'#($ 0&'$ !"#$ 1+/5!$
stage were 124.3 and 6.1, respectively. Unlike B. pallescens, 

neonates and young nymphs of A. muraleedharani could 

feed on cotton mealybug crawlers (Fig. 1). 

Predatory potential of two indigenous anthocorid predators
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Anthocorid species Nymph Adult

Total no. of  

P. solenopsis 

fed

Feeding rate

(consumption/

day)

Nymphal 

period

(in days)

Total no. of  

P. solenopsis 

fed

Feeding rate

(consumpt-

ion/day)

Longevity

(in days)

B. pallescens 34.83b 1.73 b 20.5a 22.83 b 1.93b 14.17 b

A. muraleedharani 65.50a 4.60 a 14.5 b 140.67 a 7.73a 28.00 a

CD at P$o$GHG: 16.85 1.34 0.72 51.68 4.79 7.86

Table 1. Feeding potential of Blaptostethus pallescens and Anthocoris muraleedharani on cotton mealybug (crawlers)

Fig 1 Day-wise feeding potential of Blaptostethus pallescens and Anthocoris muraleedharani on Phenacoccus solenopsis; arrows 

indicate the point at which nymphs metamorphosed into adults 

Treatment

Total feeding

(No. of  

P. solenopsis 

crawlers)

Feeding rate

(No. of  

P. solenopsis 

crawlers/day)

Adult 

longevity

(in days)

Fed on P. 

solenopsis from 

adult stage

22.83 1.93 14.17

Fed on P. 

solenopsis from 

nymphal stage

38.70 2.25 17.00

CD at  P o$GHG: 13.89 NS 1.82

CHANDISH R. BALLAL et al.

The results presented in Table 1 clearly indicated that 

the feeding potential of A. muraleedharani on P. solenopsis 

31($ (,-*,.%1*!52$ ",-"#'$ !"1*$ !"1!$ &0$ B. pallescens. The 

comparative day-wise feeding potential of B. pallescens 

and A. muraleedharani is also depicted in Fig 1. The 

lower predatory potential of B. pallescens on mealybugs 

 compared to that of A. muraleedharani could be due to the 

continuous rearing of the former on C. cephalonica eggs, 

while the latter was reared on mealybugs (P. solenopsis or 

Ferrisia virgata). Similar results based on habituation to the 

laboratory host were reported by Santi and Maini (2006), 

who observed that Orius laevigatus (Fieber) reared on frozen 

Ephestia kuehniella Zeller eggs rejected ladybird eggs. When 

reared on P. solenopsis, the duration of nymph was shorter 

and longevity higher in A. muraleedharani in comparison  

to those of B. pallescens, again indicating the prey  

suitability for A. muraleedharani. @"#$ L&3#'$ 4/-$Orius 

similis Zheng could predate on different aphid species, 

4/!?$ !"#$ *2=)"15$ +/'1!,&*$ A1',#+$ (,-*,.%1*!52$ +#)#*+,*-$
on the prey (aphid) species and its host plant (Sengonca  

et al., 2008).

 The total feeding potential and longevity of such 

adults which were reared on the P. solenopsis from the 

*2=)"15$(!1-#?$3#'#$(,-*,.%1*!52$(/)#',&'$!&$!"&(#$3",%"$
were reared on CMB crawlers only during the adult stage 

(Table 2). The observations on the day-wise feeding 

Table 2. Comparative feeding potential, feeding rate and 

adult longevity of  Blaptostethus pallescens when fed 

from nymphal and adult stage. 
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Stage of 

B. pallescens

Total No. of P. marginatus 

consumed

No. of P. marginatus 

fed per day

Nymphal period/

longevity of adult

2 day old nymph 18  1.5 13

7 day old nymph 29 2.2 24

Adult 31 2.6 13

Table 3. Feeding potential of Blaptostethus pallescens on papaya mealybug*

* Nymphal survival was less that 10%, the data was generated from the few surviving nymphs, which could metamorphose into adults, 

hence data was not subjected to statistical analysis

indicated some higher peaks of feeding during the initial 

days in those adults which were fed on CMB crawlers from 

the nymphal stage. 

Feeding potential on papaya mealybug

Meyling et al., (2003) reported that adult females of 

Anthocoris nemorum (Linnaeus) and Anthocoris nemoralis 

(Fabricius) preferred to predate on Myzus persicae Sulzer 

in comparison to other aphid species. In the present 

investigation also, it was observed that A. muraleedharani 

showed a clear preference for P. solenopsis and it could not 

predate on P. marginatus. B. pallescens could feed on papaya 

mealybug, but with a low feeding potential (Table 3). The 

two-day and seven-day-old nymphs could predate on a total 

of 18 and 29 papaya mealybug crawlers, respectively and per 

day feeding rate was 1.5 and 2.2, respectively. Gomaa and 

Agamy (2002) reported that O. laevigatus had a lower rate 

of survival when reared on thrips, Gynaikothri-.( '"/+01 

(Marchal) than on acarid mite, Tyrophagus putrescentiae 

(Schrank). In the present investigation, the survival of 

the B. pallescens nymphs was very poor when fed on P. 

marginatus. In the case of adults, one adult could feed on 

a total of 31 crawlers during its life time with a feeding 

rate of 2.6/day. The adult longevity of B. pallescens when 

fed on P. marginatus$ 31($ (,-*,.%1*!52$ 5&3#'$ 78j$ +12(<$
in comparison to a longevity of 38–78 days when it was  

reared on preferred prey like eggs of C. cephalonica (Ballal 

et al., 2003). Longevity of O. insidiosus 31($ .A#$ !,=#($
higher when fed on eggs of E. kuehniella when compared 

to that when fed on aphids and thrips (Mendes et al.,  

2002).

The low feeding potential of B. pallescens on papaya 

mealybug could have been because of the host plant used 

and the low density of the pest provided in laboratory 

experimental conditions. Montserrat et al. (2000)  

reported that O. majusculus left the plant when the density  

&0$ 3",!#L2$ Trialeurodes vaporariorum Westwood  

was low. 

It is important to consider the predatory potential and 

foraging behavior of predators while developing biocontrol 

programmes. The present investigation gives an indication 

that the two indigenous anthocorid predators could work as 

potential predators of the cotton mealybug which however 

needs further investigations. 

ACKNOWLEDGEMENTS

The authors are grateful to the Director, NBAII 

(ICAR), Bangalore, for the facilities provided and the funds 

provided by the Technology Mission on Cotton (TMC 

MM1 (3.3)). 

REFERENCES

Ballal  CR, Singh  SP,  Poorani J,  Gupta T. 2003. Biology and 

rearing requirements of an anthocorid predator, Blaptostethus 

pallescens Poppius (Heteroptera: Anthocoridae). J Biol 

Control 17: 29–33. 

CABI (2005) Crop Protection Compendium. Wallingford, UK: 

CAB International.

6#A,$$pE?$E,*-"$J6?$$m1'1!"1'1\1*$$^H$PGG_H$`'#+1!&'2$#0.%,#*%2$
and biology of two species of anthocorid bugs feeding on 

Megalurothrips distalis (Karny) (Thysanoptera: Thripidae). 

J Biol Control 21(Special): 193–196. 

Dharajyoti B, Surulivelu T,  Gopalakrishnan N. 2008. Status of 

mealybug on cotton in various parts of India. Proceedings 

of the National Consultation for Mealybug Management, 

Central Institute for Cotton Research, January 28 – 29, 2008; 

Nagpur, India, p. 8–10.

Fabres  G, Matile-Ferrero D. 1980. Natural enemies attacking the 

cassava mealybug Phenacoccus manihoti (Hom. Coccoidea, 

Pseudococcidae) in the People’s Republic of Congo. I. The 

components of the entomocoenose and their interrelations. 

Ann Soc Entomol Fr. 16: 509–515. 

Gomaa  WO,  Agamy  EA. 2002. Tyrophagus putriscentiae Schr. 

(Acari: Acarididae) as prey for rearing the predator Orius 

laevigatus (Fieber) (Hemiptera: Anthocoridae). Egypt J Biol 

Pest Control 12: 91–93. 

Gupta T,  Ballal CR. 2006. Biology and feeding potential of 

an anthocorid predator, Orius tantillus (Heteroptera: 

Anthocoridae) on Sitotroga cerealella. Indian J Plant Prot. 

34: 168–172.



22

Gupta  T, Ballal CR,  Joshi  S. 2011. Preferential feeding potential 

of an anthocorid predator Blaptostethus pallescens Poppius 

on different stages of cotton mealybug. p. 8. In Proceedings 

of the International Symposium on Mass Production and 

Commercialisation of Arthropod Biological control agents, 

102 p.

Hagler  JR,  Jackson  CG, Isaacs R,  Machtley SA. 2004. Foraging 

behavior and prey interactions by a guild of predators  

on various lifestages of Bemisia tabaci. J Insect Sci (Tucson) 

4: 1. 

Jalali SK, Singh SP, 2002. Seasonal activity of stem borers 

and their natural enemies on fodder maize. Entomon  

27: 137–146.

Kemasa  O, Kaewpradit A,  Suasaard W. 2008. Biology of Orius 

maxidentex Ghauri (Hemiptera: Anthocordidae) and feeding 

capacity against Bemisia tabaci (Gennadius) (Homoptera: 

Aleyrodidae). Proc. 46th Kasetsart University Annual 

Conference, 52–57.

Li Li Montgomery ME,  Yu GuoYue 2009. Functional responses 

of Tetraphleps galchanoides preying on different stages of 

hemlock woolly adelgid. Chinese Bull Entomol. 46: 72–76.

c1*##'1!$ @?$ ^1!!1*1>1$ E?$ $ E/1(1C1'+$ pH$ PGGRH$ a0.%,#*%2$ &0$
Wollastoniella rotunda Yasunaga & Miyamoto (Hemiptera: 

Anthocoridae) for biological control of Thrips palmi Karny 

(Thrysanoptera: Thripidae). Proc. 46th Kasetsart University 

Annual Conference, 135–141.

McAvoy  TJ, Zilahi Balogh GMG, Salom SM, Kok LT,   

Guoliang  Z. 2007. Development and feeding of Tetraphleps 

galchanoides, a predator of the hemlock woolly adelgid. Bio 

Control 52: 339–350.

Mendes  SM, Bueno VHP,  Argolo  VM.  Silveira  LCP. 2002. 

@2)#$ &0$ )'#2$ ,*L/#*%#($ 4,&5&-2$ 1*+$ %&*(/=)!,&*$ '1!#$ &0$
Orius insidiosus (Say) (Hemiptera, Anthocoridae). Rev Bras  

Entomol 46: 99–103. 

Meyling NV, Enkegaard A, Brodsgaard H. 2003. Two Anthocoris 

bugs as predators of glasshouse aphids - voracity and prey 

preference. Entomol Exp Appl. 108: 59–70. 

Montserrat  M,  Albajes R,  Castane C. 2000. Comparative 

behaviour of three predators used in biological control in 

greenhouse crops. Bulletin OILB/SROP.  23: 267–272.

Muraleedharan N. 1977. Some genera of anthocorinae 

(Heteroptera: Anthocoridae) from South India. Entomon   

2: 231–235.

Poppius B. 1909. Beträge zur Kenntnis der Anthocoriden. Acta 

Soc Sci Fennicae  37: 1–43.

^,/+1A#!($ ]?$ $ l1(!1*#$lH$ 899RH$ N+#*!,.%1!,&*$ 1*+$ #A15/1!,&*$ &0$
native predators of Frankliniella occidentalis (Thysanoptera: 

Thripidae) in the Mediterranean. Environ Entomol.  

27: 86–93.

Sanderson JP,  Brodsgaard  HF,  Enkegaard  A. 2005. Preference 

assessment of two Orius spp. for Neoseiulus cucumeris vs. 

Frankliniella occidentalis. Bulletin OILB/SROP. 28: 221–

224. 

Santi  F,  Maini S. 2006. Predation upon Adalia bipunctata and 

Harmonia axyridis eggs by Chrysoperla carnea larvae and 

Orius laevigatus adults. Bull Insectol.  59: 53–58.

Sengonca  C, Ahmadi  K,  Blaeser  P. 2008. Biological characteristics 

of Orius similis Zheng (Heteroptera, Anthocoridae) by 

feeding on different aphid species as prey. J Plant Dis Prot. 

115: 32–38. 

Sigsgaard L, Esbjerg P,  Philipsen  H. 2006. Experimental releases 

of Anthocoris nemoralis F. and Anthocoris nemorum (L.) 

(Heteroptera: Anthocoridae) against pear psyllid Cacopsylla 

pyri L. (Homoptera: Psyllidae) in pear. Biol Control 39: 

87–95.

Soglia  M. da CM,  Bueno VHP,  Carvalho LM. 2007. Effect of 

alternative prey on development and consumption of Orius 

insidiosus (Say) (Hemiptera, Anthocoridae) and oviposition 

behavior on chrysanthemum cultivars. Rev Brasi de Entomol. 

51: 512–517.

Suresh S, Jothimani R, Sivasubramanian P, Karuppuchamy P.,  

Samiyappan R,  Jonathan  EI. 2010. Invasive mealybugs of 

Tamil Nadu and their management. Karnataka J Agric Sci. 

23: 6–9.

@13.>$ $ cdE?$ a5CU/((#,*,$ ccH$ 89_8H$ @"#$ 5,0#C",(!&'2$ &0$ !"#$
anthocorid predator, Blaptostethus piceus Fieber var. 

pallescens Poppius (Hemiptera: Anthocoridae). Bull Soc 

Entomol. 55: 239–252. 

@13.>$$cdEH?$O,'1$c@?$$c#!31552$$EcNH$89_kH$J*$!"#$14/*+1*%#$
of major pests and their associated predators in corn 

plantations. Bull Soc. Entomol. 58: 167–177. 

Tohamy  TH,  El Raheem  AAA,  El-Rawy  AM. 2008. Role of 

the cultural practices and natural enemies for suppressing 

infestation of the pink sugarcane mealybug, Saccharicoccus 

sacchari (Cockerell) (Hemiptera: Pseudococcidae) in 

(/-1'%1*#$.#5+($1!$c,*,1$e&A#'*&'1!#?$c,++5#$a-2)!H$Egypt, 

J Biol Pest Control 18: 177–188. 

Yamada  K, Ballal  CR,  Gupta T,  Poorani J. 2010. Description 

of a new species of Anthocoris (Hemiptera: Heteroptera: 

Anthocoridae) from southern India, associated with striped 

mealybug on purple orchid tree. Acta Entomol Mus Nat 

Pragae 50: 415–424.

CHANDISH R. BALLAL et al.


