
Journal of Applied Horticulture, 15(2): 117-119, 2013

Studies on parasitoid complex of mealybug infesting grapes in 
Maharashtra

U. Amala*, D.S. Yadav and A.M. Bhosale

Department of Entomology, National Research Centre of Grapes, Solapur Road, P.B. No. 3, Manjri Farm, Pune - 412 307, 
Maharashtra, India. *E-mail: amala_uday86@yahoo.co.in

Abstract
Survey was conducted to investigate the parasitoid complex of mealybug infesting grapes in the vineyards during 2012 to 2013. The 
parasitized mummies of mealybugs were collected and held in the test tubes until the parasitoid emerged out. The emerged parasitoids 
were identifi ed and preserved. Three encyrtid parasitoids viz., Coccidoxenoides perminutus Girault, Anagyrus dactylopii Howard, 
Leptomastix dactylopii Howard were found to effect parasitization of the mealybugs. A. dactylopii was found specifi c to pink hibiscus 
mealybug, Maconellicoccus hirsutus. L. dacylopii and C. perminutus were found parasitizing Planococcus citri. Percent parasitization of 
mealybug by C. perminutus, A. dactylopii and L. dactylopii was 56.25, 72.72 and 81.81 per cent, respectively during the peak incidence 
of mealybugs. Mean population of C. perminutus A. dactylopii and L. dactylopii were 6.3, 5.4 and 5.9 individuals per vine. 
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Introduction
Mealybug is a major sucking insect pest causing serious threat 
to grapevine cultivation in India. Three different species of 
mealybug viz., Maconellicoccus hirsutus Green, Planococcus 
citri Risso, Nipheacoccus viridis (Newstead) are known to cause 
infestation in grapes. Among these, M. hirsutus and P. citri cause 
signifi cant economic damage to grapes (Mani, 1989; Tanwar 
et al., 2007; Rajendran, 2009). The nymphs and adults of the 
mealybug sucks the sap from the trunk, cordons, aerial leaves, 
shoots, nodes, panicles, bunches and even roots. The insect 
injects its toxic saliva into the plant parts during feeding that 
result in malformation, crinkling and stunting of infested plant 
parts (Kairo et al., 2000). The sugary honeydew excreted by the 
insect invites the growth of black sooty mould thereby affecting 
the photosynthetic ability of the leaves (Chong et al., 2008). The 
sooty and sticky bunches harbouring the mealybugs and their 
white cottony wax masses are unfi t for marketing as table grapes 
(Gonazlez- Goana et al., 2010).

A number of natural enemies are known to attack vine mealybugs 
throughout the world. Many of the parasitoids are mealybug 
species specific while most of the predators are generalists. 
Few fungal pathogens are also known to infect in mealybugs in 
nature. Natural enemy complex is very rich on vine mealybugs in 
absence of insecticide sprays. Six parasitoids and seven predators 
have been associated with M. hirsutus in India. The parasitoids 
are Anagyrus dactylopii (Howard), Allotropa sp. nr. japonica 
Ashmead, Gyranusoidea mirzai (Agarwal), Alamella flava 
Agarwal, Leptopilinia sp. and Chartocerus sp. nr. walkeri Hayat. 
Among these, A. dactylopii were of considerable importance and 
reported to cause up to 70 % parasitism in nature (Mani et al., 
1987). The objective of the study was to investigate the parasitoid 
complex of mealybug infesting grapes in the vineyards. 

Materials and methods
Survey on the natural enemy of mealybug was conducted at two 
different sites viz., site 1 included experimental vineyards of 
National Research Centre for Grapes (NRCG), Pune (18° 29´ 
41.68˝ N, 73° 59´ 15.50 E) and site 2 included Bafna Farm (18° 
33´ 7 ˝ N, 74° 11´ 48˝ E), Maharashtra to detect and quantify the 
natural enemies of mealybugs in the grapevine ecosystem. The 
natural enemy population was surveyed at an interval of two 
months in an area of one hectare plot for a period of one year. In 
each sampled vineyard, total twenty vines were selected which 
comprised block of four vines at the center and four each at all 
corners of the selected plot. 

The vines were closely observed for the presence of different 
mealybug species and parasitized mealybug mummies. Parasitized 
mummies of mealybugs were randomly collected from the trunk, 
leaves and cordons. The collected mummies were brought to the 
laboratory (30 oC and 60 % RH) and kept in the Borosil glass test 
tubes plugged with cotton wool. The emerged parasitoids were 
collected and preserved in glass vials containing 70 % alcohol 
with proper labels. The percent parasitization was worked out as 
the ratio of the number of parasitized mealybugs with the total 
number of mealybugs. The number of adult parasitoids per vine 
were also recorded. General Linear Model was used to calculate 
the Analysis of Variance (ANOVA) and the treatment means were 
compared using Duncan Multiple Range Test (DMRT) at 5% level 
of signifi cance (SAS, 2011).

Results and discussion
In the vineyards surveyed for the natural enemies, encyrtid 
parasitoids were recovered. They included A. dactylopii, C. 
perminutus and L. dactylopii. A. dactylopii and C. perminutus 
were found parasitizing the mealybug colonies at both the survey 
sites. The mean number of C. perminutus differed signifi cantly 
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between the two survey sites (F(1,18) value = 40.40; P<0.0001). The 
percent parasitization of mealybug by C. perminutus was found 
maximum during the peak incidence of pink mealybug in grapes 
with a percent parasitization rate of 56.25 % (Table 2). The rate 
of parasitization by A. dactylopii was found highest (72.72 %) 
with a signifi cant mean population of 5.40 adults per vine in the 
absence of ant colonies (P<0.0001). 

L. dactylopii was found practically suitable for the biological 
control program of mealybug in grapes as they showed higher 
level of parasitization (81.81%) under fi eld conditions (Table 3). 
Mahfoudhi (2009) reported that percent parasitization of mealybug, 
Planococcus sp by A. pseudococci, C. peregrinus, L. dactylopii was 
80.3, 4.5 and 3 %, respectively.  L. dactylopii and C. perminutus as 
predominant parasitoids of cocoa mealybug, P. minor have been 
reported by Francis et al. (2012). Biological control of mealybug 
using parasitoids like Anagyrus spp., L. dactylopii has been studied 
by Blumberg and Van Driesche (2001).

A. dactylopii and L. dactylopii prefered the third instar and pre-
adult stages of mealybugs. The results were in agreement with 
the fi ndings of Cadee et al. (1997). Walton and Pringle (2004) 
also reported Anagyrus sp., L. dactylopii and C. perminutus 
as more frequently recorded natural enemies of P. fi cus in the 
vineyards. Biological control of mealybug using these parasitoids 
was well established by Roltsch et al. (2006) who reported that 
release of parasitoids Anagyrus kamali Moursi, Gyranusoidea 
indica Shafee and Allotropa sp. nr. Mecrida (Walker) over a 
5-year period resulted in a progressive decline of mealybug 
density to noneconomic levels. Coccidoxenoides peregrinus in 
combination with other species of encyrtids was found to be the 
potential biological control agent of citrus mealybug, P. citri in 
India (Mani, 1994). 

C. perminutus was also recovered from the parasitized mummies 
of spherical mealybug, Nipheacoccus viridis infesting grapes and 
cotton mealybug, Phenacoccus solenopsis infesting Hibiscus 
rosa-sinensis in the vicinity of the vineyards. Anagyrus species 
near pseudococci (Girault) and Coccidoxenoides perminutus 
(Timberlake) (Hymenoptera: Encyrtidae) are tiny solitary 
koinobiont endoparasitoids of the vine mealybug, Planococcus 
fi cus (Signoret) (Hemiptera: Pseudococcidae) (Islam and Copland, 
1997). C. peregrinus, a new parasitoid of P. citri, was reported 
by Krishnamoorthy and Mani (1988). Hence the ecological host 
range of the parasitoid includes M. hirsutus, N. viridis and P. 
solenopsis. The identifi ed parasitoids are well documented against 

mealybugs and commercial formulations are available in India for 
augmenting their population under vineyards so as to maintain 
balance between pest natural enemy population (Rahiman et al., 
2010; Smith, 1991). The ubiquity in the occurrence of parasitoids 
is a positive signal to develop biological control measures against 
mealybug in the vineyards. The role of native parasitoids in the 
suppression of mealybug in coffee has been reported by Reddy 
et al. (1990).

The occurrence of parasitoids in fairly good numbers might be 
due to the good viticulture practices that favored the survival 
and multiplication of the benefi cial insects in the vineyards. 
The higher population of the parasitoids was noticed in the 
plots with comparatively higher mealybug incidence during the 
previous years. The persistence nature of the parasitoids in the 
vineyards is an important factor to provide sustainable control 
of mealybug populations. Reduced use of insecticides might be 
the pre-disposing factor that resulted in the maximum impact of 
the parasitoids over the mealybugs. The vineyards served as a 
place of self-multiplication of the natural enemies over the hosts 
thereby providing consistent control of mealybugs. Mealy bug 
can be controlled by the parasitoids to some extent in sustainable 
pest management programs. Hence there is need to conserve these 
parasitoids in the native environment.
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