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The Tropical Tasar Silkworm Antheraea mylitta Drury
(Saturniidae: Lepidoptera) is a commercial silk producing
insect that has 44 ecoraces in India (Suryanarayana &
Srivastava 2005). It is highly polyphagous, reared mostly
outdoor and is well adapted to different ecological
regions (Agarwal & Seth 1999). Surveys conducted from
2013 to 2015 in the cashew plantations of Puttur and
Shantigodu regions of southwestern Karnataka revealed
occurrence of A. mylitta ecorace KE-02 on cashew
(Vanitha et al. 2015). In China, Oak Tasar Silkworm
eggs (Anastatus pernyi, Saturniidae) were reported to
be parasitized by Anastatus japonicus Ashmead, and its
bionomics and emergence patterns were documented
(Wu et al. 2000). In the Andamans, the eggs of a wild
silkmoth, Attacus mcmulleni Watson (Saturniidae) were
found to be parasitized by Anastatus spp. (Veenakumari
et al. 1992). Our literature survey indicated that so
far there is no record of egg parasitoids on A. mylitta
from any part of the world, though several reports are
available on natural enemies occurring on larva, pupa
and adult stages of A. mylitta (Singh et al. 1992). With

this understanding the present
investigation was undertaken to
explore the occurrence of egg
parasitism in A. mylitta in the study
location.

Materials and Methods:
Random surveys were undertaken OPEN ACCESS
during 2014 and 2015 at weekly
intervals in around 60ha of cashew
plantations of the Directorate of
Cashew Research, Puttur, Karnataka, India. The region
is a hilly track between the west coast and the Western
Ghats of India, located at 12.77°N & 75.22°E at an average
elevation of 87-90 m. In general, the temperature in the
area varies from 16.0-39.0 °C. The region receives heavy
rain during the south-west monsoon between June and
September with an annual mean rainfall of 3970mm.
The relative humidity varies from 43-98 %, generally
above 90% from June—November. The incidence of A.
mylitta was noticed from July—November, and the egg
stage was observed from July to September. Egg laden
leaves were collected from the field, kept separately
in 500ml transparent glass bottles and covered with
a muslin cloth. They were observed daily for any
parasitoid emergence.

Based on the number of eggs parasitized out of
the total eggs collected, the percentage of parasitism
was worked out. The parasitoids were provided with
a 10% honey solution soaked in cotton swab to record
their longevity. The specimens were preserved in
70 per cent alcohol, later curated and card mounted
following the guidelines of Narendran (Narendran
2001). Observations were made using a Leica M205A
stereozoom microscope and the specimens were
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deposited in Prof. T.C. Narendran Trust for Animal
Taxonomy, Calicut, Kerala for future examinations.

Results: It was noticed that female Tropical Tasar
Silkworm moths laid eggs individually both on the upper
as well as lower the surface of young and semi-matured
cashew leaves (Image 1a), but 70% of eggs was seen on
semi-matured leaves. From the healthy unparasitized
eggs, the yellowish silkworm larvae hatched within 6-7 0
days (Image 1b). Upon hatching, the larvae fed more
than half the portion of chorion and gradually fed on
tender cashew leaves provided to them. Whereas, from
a few eggs, parasitic wasps emerged by chewing out a
tiny hole of 0.8mm through the lateral side of the chorion
(Image 1c). The parasitoids were identified as Anastatus Py
leithi (Walker) (Eupelmidae: Chalcidoidea) (Image 1d),
which is a solitary koinobiont endoparasitoid.

A total of five parasitoids had emerged out of 42 field
collected eggs (Fig. 1), in which two emerged during
August 2014 and three during August—September 2015.
The average time taken for parasitoid emergence was
17-20 days and at the most 24 days. All the parasitoids
that emerged were females. They lived up to 14 days
under lab conditions when fed with a honey solution.
The mean body length of the parasitoids was 3.292+0.1
mm (Image 3a). The present specimens confirmed as
A. leithi have the relative lengths of antennal segments
as, 0.48: 0.109: 0.12: 0.11: 0.1: 0.115: 0.115: 0.107:
0.08: 0.098: 0.078: 0.0740 (Image 3b). It is a solitary Image 1. a - unparasitized eggs of A. mylitta; b - larva hatched out

L i . . from an unparasitized egg and its fed chorion; c - Parasitized eggs
endoparasitoid, stayed less active during the first day with emergence hole; d - A. leithi female parasitoid
of emergence, but remained active thereafter till death.
During the present investigation, percent parasitism on
Tasar silkworm eggs was recorded at 11.90. This study
warrants monitoring in traditional tasar growing areas
for the egg parasitoids.

Discussion: This is the first report of egg parasitism
in Tropical Tasar Silkworm occuring on cashew anywhere
in the world. Anastatus spp. parasitizes insect eggs
belonging to Blattaria, Hemiptera, Lepidoptera,
Neuroptera, Mantodea, Orthoptera, Diptera and
Phasmidae (Narendran 2009). A. leithi is presently
known for its distribution in India as well as Sri Lanka
(Noyes 2003). Indian species of Anastatus were studied
by Hayat (1975), Mani (1989) & Narendran (2009), and O S. Santhosh
28 species have been described. The taxonomic keys ‘
for A. leithi were framed based on the characteristics
of female leptotype (Narendran 2009). Boucek (1979)
stated that A. leithi looks very similar to A. ramakrishnai
Mani. However, it differs from A. ramakrishnai by having
fore femur without denticle, hyaline band in wings is
almost equal in width throughout, median vein almost

25
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No. of unparasitized, parasitized and
unhatched eggs

2014-15 2015-16

Year of the observation

mmmTotal eggs =@=Unparasitizedeggs ===Parasitizedeggs ===Unhatched eggs

Figure 1. Extent of egg parasitism in tropical tasar silk worm

Image 2. a - Anastatus leithi female; b - a view of the antennae of
2x as wide as long of STV, apex of forewing weakly  Anastatus leithi
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pigmented and looks lighter than remaining infuscation
and ovipositor sheath not concealed (Narendran 2009).

The leptotype of A. leithi deposited earlier at the
Natural History Museum, London had lost the antennae
except the scape and anellus (Narendran 2009).
However, the present specimens have intact antennae.
In the present study all the five parasitoids that emerged
were females. Earlier, Narendran (2009) had reported
arrhenotokous parthenogenetic endoparasitism by
Anastatus spp., hence A. leithi females could reproduce
without male parasitoids.

A few Anastatus species have been used in biological
control programmes against insect pests (Boucek 1988).
In India, A. ramakrishnai was recorded as one of the
most successful parasitoids of eggs of pentatomid bugs
like Eupaleopada concinna Westwood, Halys dentatus
Fabricius and Chrysocaris perpureous \Westwood
(Velayudhan 1987). In countries like China, eggs of Eri
Silkworm Philosamia cynthia and Oak Tasar Silkworm
Antheraea pernyi were commercially used to mass
multiply Anastatus sp. for their use in pest biocontrol
programmes in litchi, longan (Huang et al. 1974) and
pine (Zhao et al. 2012). Research is under way in China
towards development of in-vitro rearing of Anastatus
sp. (Cock 1985; Lin & Lin 1998). From that perspective,
the rearing possibility of different Anastatus species
having biocontrol potential may also be explored on A.
mylitta eggs for their use in potential biological control
programmes.

Presently, percent parasitism by A. leithi on tasar
eggs was recorded at 11.90. So far, A. leithi was found
to be associated only with blister galls on leaves of
Duranta sp. (Verbanaceae) (Walker 1872). However,
the study regioins had very less duranta plants and were
remote from cashew plantations. In the near future,
A. leithi may perhaps spread to other tasar rearing
regions also, and could cause a considerable loss of tasar
culture. Hence, this study is important and warrants
monitoring in traditional tasar growing areas for this egg
parasitoid. However, further investigations are required
to understand the host preference, range, life history
and extent of parasitism of this particular parasitoid.
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