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DEVARAJ R & SUNDARARAJ R. 2014. Parasitoids of Asphondylia pongamiae (Diptera: Cecidomyiidae), the 
flower gall inducer of Pongamia pinnata and their roles in biological control. Pongamia pinnata is an important 
indigenous nitrogen fixing evergreen tree and is recognised as a viable source of oil for the growing biofuel 
industry. The source of its oil is mainly dependent on naturally growing trees and young plantations. Most 
of the naturally growing or planted P. pinnata trees suffer damage due to the flower gall inducer, Asphondylia 
pongamiae, as infestation directly affects the production of seeds. Detailed studies were conducted from 2007 
till 2009 to identify the natural parasitoids of A. pongamiae. The study revealed the occurrence of four species 
of hymenopteran parasitoids, namely, Eurytoma dentata, Megastigmus albizziae, Neanastatus proximus and Ormyrus 
kama. The presence of all these parasitoids on A. pongamiae formed first records. Among these parasitoids 
maximum parasitisation was by E. dendata followed by M. albizziae, N. proximus and O. kama. Combined 
parasitisation, amounting to 37.56% in 2008–2009 and 44.54% in 2007–2008 was observed indicating that 
these parasitoids played significant role in keeping the population of A. pongamiae under control.
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INTRODUCTION

Natural enemies are important in the ecology 
and evolution of all organisms. Population 
dynamic studies of herbivore insects indicate 
natural enemies as regulating factors and 
irrespective of the impact on their hosts, 
whether true predators or parasitoids, they 
occur in large numbers of species. A lot of work 
has been done using natural biological forces 
and integrating them with pest management 
practices. For biocontrol of insects, there has 
been a shift in emphasis from the introduction 
of exotic parasites and predators to the 
recognition of the importance of naturally 
occurring biological control agents and this 
approach is gradually becoming one of the 
major topics in applied entomology (Weber 
& Lundgren 2009). Pongamia pinnata is an 
important nitrogen-fixing evergreen tree with 
multifarious uses. It is indigenous to the Indian 
subcontinent and South-East Asia and it has 
recently been recognised as a viable source of 
oil for the growing biofuel industry (Karmee 

& Chadha 2005). The source of its oil is mainly 
dependent on naturally growing trees and 
young plantations (Divakara & Das 2011). Most 
of the naturally growing and planted trees suffer 
damage at all times and usually in an epidemic 
form by various species of insects. Among the 
pests, gall inducers are economically important 
particularly the flower gall inducer Asphondylia 
pongamiae, as its infestation directly affects the 
production of seeds (Sundararaj et al. 2005) 
and often leads to no production of seeds 
(Devaraj & Sundararaj 2012). Many parasitoid 
species attacking gall midges have been 
identified, described, and listed (Hawkins 1988, 
de Graham 1994), and parasitoid communities 
parasitising on specific gall midges have also 
been studied (Ehler & Kinsey 1991, Skuhravý 
et al. 1993). However, so far no information 
is available on the natural enemy complex of 
A. pongamiae. Hence, detailed studies were 
undertaken to explore the natural parasitoids 
of A. pongamiae in Bangalore, Karnataka. 
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MATERIAL AND METHODS

Regular surveys for parasitism of A. pongamiae in 
P. pinnata plantations were carried out in 2007–
2009 at three sites of 1 km2 each, in and around 
Bangalore (12° 58' N, 77° 38' E, 1000 m above sea 
level), Karnataka. Soil type in the study area is red 
loam and acidic (pH 6.3 to 6.5). The annual mean 
maximum and minimum temperatures are 36.8 
and 12.2 °C respectively with annual precipitation 
of 850 mm. Surveys were conducted at 10-day 
intervals in 2007–2008 and 2008–2009 covering 
all the three sites. At each sampling time, 10 galls 
each from 10 trees at each site were collected at 
random covering all directions (north, south, east, 
west and top) to obtain 100 flower galls. Sampling 
was conducted in triplicates. The collected 
three sets of 100 flower galls each were brought 
to the Entomology Laboratory of the Institute 
of Wood Science and Technology, Bangalore.  
The galls were kept separately in glass jars  
(10 cm × 15 cm) containing wet blotting paper 
at the bottom and covered with muslin cloth at 
room temperature and 65 ± 5% relative humidity. 
Adults of natural enemies that emerged from 
the galls in each glass jar were collected using 
an aspirator. The collected parasitoids were 
sorted by microscopic observation, counted and 
the monthly mean of nine observations (three 
observations at an interval of 10 days in a month 
with three replications) was computed. The 
parasitoids were preserved in 70% alcohol and 
taxonomic experts confirmed their identities. 
Data analysis including one-way ANOVA on the 
extent of parasitisation was performed using 
SigmaStat ® 3.1 statistical software. 

RESULTS AND DISCUSSION

In Karnataka, P. pinnata comes into new flush of 
leaves from early February and flowering occurs 

once a year starting at the end of February 
to beginning of March and flowers until the 
middle of April. The life cycle of A. pongamiae 
is univoltine. It completes its larval and pupal 
period within the galls. Adults emerge from the 
galls and oviposit on buds coinciding with the 
budding and flowering of P. pinnata. Egg laying 
on buds induces gall induction and bud changes 
into flower gall. Our observations confirmed 
the presence of four species of hymenopteran 
parasitoids of A. pongamiae, namely, Eurytoma 
dentata, Megastigmus albizziae, Neanastatus proximus 
and Ormyrus kama. The presence of the four 
parasitoids on A. pongamiae is a first world record. 
The comparative parasitisation by different 
parasitoids in 2007–2008 and 2008–2009 is shown 
in Table 1. The highest level of of parasitisation 
was by E. dentata which ranged from 25.54% in 
2007–2008 to 24.79% in 2008–2009. Eurytoma 
dentata emerged in two spells—first from June 
till November reaching peak in July and the 
second, from February till March (Figure 1). 
The present observation concurred with the 
findings of Sertkaya et al. (2006) who reported 
E. dentata, with parasitisation rates ranging from 
3.50–65.30%, as the most common parasitoid 
of Asphondylia capsici which induced gall in 
pepper in Antakya, Turkey. Similarly E. dentata 
was reported to be the most effective parasitoid 
(extent of parasitisation was 88%) for gall midge 
Asphondylia trabuti which infested the leaves of 
Sonchus spp. in Italy (Rizzo & Massa 1998).
 The level of parasitisation by M. albizziae in 
2007–2008 and 2008–2009 ranged from 7.64 to 
6.06% (Table 1). It emerged in one spell starting 
from June till November peaking in July (Figure 
2). Megastigmus albizziae has been observed in 
the pods of Albizzia odoratissima (Mukerji 1950) 

and M. cupressi, in the seeds of Cupress torulosa 
(Mathur 1955). Megastigmus viggianii has been 
reported in bud galls of Calycopterys floribunda as 

Table 1 Comparative parasitisation by different parasitoids during the periods 
2007–2008 and 2008–2009

Parasitoid Family Parasitisation (%)
(Mean ± SD)

 2007–2008  2008–2009
Eurytoma dentata Eurytomidae 25.54 ± 5.23 24.79 ± 3.95
Megastigmus albizziae Torymidae   7.64 ± 4.98   6.06 ± 2.64
Neanastatus proximus Eupelmidae   7.39 ± 4.05   5.67 ± 2.18
Ormyrus kama Ormyridae   3.06 ± 1.17   2.57 ± 1.38
CD (p = 0.05%)   3.08   2.76
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inquiline or parasites inside the galls (Narendran 
& Sureshan 1988). Hence, emergence of M. 
albizziae as inquiline or parasite needs further 
verification. 
 The level of parasitisation by N. proximus in 
2007–2008 and 2008–2009 ranged from 7.39 
to 5.67% (Table 1). Parasitasation occurred in 
two spells with the first from July till November 
reaching peak in August with no emergence from 
November to January (Figure 3). Parasitisation 
by N. proximus has been reported in Rajasthan 
and Delhi in India but its host is unknown 
(Narendran et al. 2006). The emergence of N. 
proximus on A. pongamiae confirmed the findings 
of Herting (1978) who reported Cecidomyiidae 
as primary hosts of N. proximus. 
 The extent of parasitisation by O. kama was 
the lowest ranging from 3.06% in 2007–2008 
to 2.57% in 2008–2009 (Table 1). It occurred 
in one spell starting from July till October with 
peak emergence in August (Figure 4). Our 
findings concurred with reports by Boucek 
(1988) whereby ormyrids parasitised gall-forming 

Diptera and by Askew (1994) who reported 
Cecidomyiidae as hosts of Ormyrus species. 
 High levels of combined parasitisation, i.e. 
37.56% in 2008–2009 and 44.54% in 2007–2008 
was observed. Mortality due to parasitoids (and 
inquilines) in gall-making Cecidomyiidae is 
commonly high, about 50% or higher (Hawkins 
1988). This might be attributed to the high 
level of infestation of flower gall on P. pinnata 
in Karnataka (Devaraj & Sundararaj 2012) as 
well as the trees were maintained without any 
agricultural inputs and free from any pesticidal 
applications (Mangala et al. 2012). When 
rearing galls, large numbers of parasites are 
obtained rather than the gall-makers themselves 
(Mani 1964). These natural enemies may exert 
important evolutionary pressure on gall-makers 
(Brown et al. 1995) and keep the infestation of 
A. pongamiae under control. In the present study, 
the periods of parasitoid emergence was from 
June till November and February till March with 
no emergence in December and January, the 
winter months. This confirms the fact that late 

Figure 1     Parasitisation by Eurytoma dendata during the periods 2007–2008 and 2008–2009
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Figure 2     Parasitisation by Megastigmus albizziae during the periods 2007–2008 and 2008–2009
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parasitoids become less active during winter 
and this type of life history is common among 
many species inhabiting galls on evergreen 
trees (Ohno & Yukawa 1984, Yukawa & Ohsaki 
1988). 
 The annual cycle of trees consists of dormant, 
quiescent and active periods (Fuchigami et 
al. 1982) and the quiescent period starts in 
winter (Hakkinen et al. 1998). Food resources 
determine herbivore development directly and 
indirectly by affecting the development of natural 
enemies (Havill & Raffa 2000). Nutritional 
status of the host tree Rollinia laurifolia induces 
dormancy in its gall inducers (Goncalves 
& Moreira 2009). High level of cumulative 
parasitisation of the natural parasitoids of A. 
pongamiae emphasised the need to have more 
truly integrated management approaches 
against A. pongamiae on P. pinnata. This will 
create opportunities for increased inclusion of 
biologically-based pest management strategies 
using the four parasitoids. 
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