WEEEE 40(1), 23~26(1998)
Korean J. Seric. Sci.
<im >

Effect of Exposing Eggs of Uzi Fly, Exorista bombycis
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ABSTRACT

Exposure of freshly laid eggs of Exorista bombycis (Louis) to volatiles emanating from bulbs
of Allium sativum L. for different durations resulted in significant reduction in their
hatchability. Maggots hatched from the eggs exposed for 64 h and 72 h were failed to emerge
from host larvae. The duration of developmental stages of E. bombycis was prolonged besides
reduction in rate of pupation and adult emergence as the egg exposure period increased. The
findings are interpreted as the chronic effects of volatiles of garlic affecting maggots following
developmental defects sustainable during embryonic development. The known major chemical
components of A. sativum such as allicin, thioacrolein, ajoene, 2-propene sulfenic acid, 2-
propene thiol and propylene were presumed to be responsible for the adverse consequences

reported in this paper.
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INTRODUCTION

The uzi fly, Exorista bombycis (Louis) is a serious
endoparasitoid of the silkworm, Bombyx mori L. It
has been known to inflict considerable loss to ser-
iculture industry in India (Krishnaswami et al., 1964).
Ever since its introduction to South Indian Peninsula,
the loss due to uzi infestation varied greatly from 9
to 40% during 1980~83 (Jolly, 1981) and 5 to 12%
during 1991~93 (Kumar et al., 1993).

The garlic, Allium sativum L. (Liliaceae) is cul-
tivated for spice purpose worldwide. The volatiles
emanating from the bulbs of garlic have long been
known to display feeding inhibition, grwoth retardation
and insecticidal activity in some insects. Qadri (1985)
observed the growth inhibition in Periplenata am-
ericana (L.) and Sitophilus oryzae when exposed to
garlic bulb volatiles. The bulb volatiles of A. sativum
inhibit the growth of Trogoderma granarium Everts
(Jood et al., 1993), Pieris brassicae L. (Khan and Sid-
diqui, 1994, and Aproaerema modicella (Dev.)
(Prabhakara and Rao, 1994). According to Flint et al.
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(1995), 10 per cent solution made from commercially
chopped garlic bulbs provided control of whiteflies in
both greenhouse and small field plots for several days.
Exposure of freshly laid eggs (<24 h) of Earias vitella
Fab. and Dysdercus koenigii (Fab.) to volatiles emanat-
ing from bulbs of A. sativum significantly reduced
their hatchability. Eggs of Spodoptera litura (Fab.)
treated likewise, failed to hatch, but the eggs of Hel-
icoverpa armigera (Hubner) were more tolerent and
showed only a slight decrease in mortality (Gurusu-
bramanian and Krishna, 1996).

The present study, which forms a part of con-
tinuing programme of research aimed at using nar-
tural plant products for effective management of uzi
fly, was carried out to investigate the influence of vo-
latiles emanating from the crushed bulbs of A. sa-
tivum on growth and development of E. bombycis.

MATERIAL AND METHODS

The uzi fly was cultured in the laboratory at 25+
2°C and 81%5% relative humidity. One day old
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fifth instar B. mori larave were provided to the gra-
vid females for oviposition. After the oviposition,
the worms were carefully observed and the worms
containing only one egg were sclected for ex-
perimental purpose. The infested worms were di-
vided into 20 replications of 25 worms each and
were placed inside the inverted glass chamber (18"
Length X 12" Diameter) in paper trays at the rate of
two replications per chamber. A glass petri-dish (4.5
cm) containing 10 g of crushed cloves of garlic
bulbs was placed inside the every glass chamber and
which was renewed daily depending up on the ex-
posure period. Two replications of infested worms
were removed from the exposure chamber at an in-
terval of 8 h from 0 to 72 h. A separate set of two
replications of infested worms were maintained in
the normal environment to serve as control. Both
treated and untreated batches were reared separately
in cages (30x30x30 cm) till maggot emergence.
Maggots that emerged from treated and untreated
worms were maintained separately in cages to en-
able them to complete their post-embryonic de-
velopment. The observations on the duration of all
developmental stages, rate of pupation and adult em-
ergence were recorded treatmentwise. The data were
analysed statistically for significance using ANOVA
(Snedecor, 1956).

RESULTS AND DISCUSSION

The data on the growth and development of uzi fly
as influenced by exposure of eggs to volatiles of A. sa-
tivum for different durations arc presented in Table 1.

The incubation period was found to be sig-
nificantly maximum (3.60 days) when eggs exposed
to volatiles of garlic for 72 h. Whereas it was non-sig-
nificant among 8, 16, 24, 32, 40, 48 and 56 h of ex-
posure period and were on a par with the control
(3.25 days). A significant reduction in egg hatcha-
bility occurred when eggs exposed to volatiles of garl-
ic bulbs for 72 h (4.42%) and 64 h (6.62%), which
differ significantly from each other and also from rest
of the exposure periods. There was a inverse relation-
ship between the hatchability and the period of ex-
posure. Probably, some of the main chemical in-
gradients of A. sativum such as allicin, thioacrolein, a-

joene, 2-propene sulfenic acid, 2-propene thiol and
propylene (Jain and Apitz-Castro, 1993) were presum-
ed to be difused into eggs and affected vital phy-
siological and biochemical processes associated with
embryonic development in eggs that failed to hatch.
These findings, in broad sense, agree with the carlier
findings of Gurusubramanian and Krishna (1996),
who observed 36, 50, 73 and 100 per cent egg mor-
tality in E. vitella, D. koenigii, H. armigera and S. [i-
tura, respectively following cxposure of their eggs to
volatiles of A. sativum.

The duration of maggot did not differ significantly
among 8 h (6.20 days), 16 h (6.20 days), 24 h (6.31
days) and 32 h (7.30 days)of egg exposure to vo-
latiles of garlic compared to control (6.00 days).
Whereas the maggot duration was significantly long-
er (7.80 to 7.90 days) in 40, 48 and 58 h of ex-
posure periods. But, no maggots of E. bombycis em-
erged from host larvae follwing 64 h and 72 h egg
cxposure. The current findings are in close con-
firmity with those of Jood et al (1993), who re-
ported the larval growth inhibition in T. granarium
follwing egg exposure to garlic bulb volatiles. The
garlic bulb volatiles also inhibited the growth of P.
brassicae (Khan and Siddiqui, 1994) and A. mod-
(Prabhakara 1994).
bramanian and Krishna (1996) reported the sig-

icella and Rao, Gurusu-
nificant increase in larval duration to the extent of
1.00 and 1.30 days respectively in H. armigera and
E. vitella compared to controls following their egg
exposure to volatiles of bulbs of A. sativum. The
post-parasitic maggot duration of E. bombycis did
not differ significantly between treated and untreated
batches.

The rate of pupation was significantly low (28.
22%) in 56 h of egg exposure and it was 46.11, 60.
22, 73.21 and 84.20 per cent in 48, 40, 32 and 24 h
exposure periods, resectively, which differ sig-
nificantly from each other. However, the rate of pu-
pation in 8 h (96.70%) and 16 h (95.20%) exposure
periods did not differ significantly from the control
(97.29%). The pupal period was significantly max-
imum (16.21 days) in 56 h of egg exposurc period
compared to control (13.20 days). But, the pupal
period did not differ significantly among 8, 16, 24
and 32 h exposure periods. The pupal weight was sig-
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Table 1. Growth and development of Exorista bombycis (Louis) as influenced by different periods of egg exposure

to volatiles of Alliurm sativum L.

Egg Incubation

> a1 Maggot  Post-parasitic  Rate of Pupal Total
exg(i)ggre period Hatc(t};{lblhty period maggot pupation period developmental emeri(::::t (%)
p(h) (days) ’ (days)  period (days) (%) (days) period (days) & ¢
8 3.25 88.30 6.20 0.47 96.70 13.00 2292 83.28
16 3.26 74.26 6.20 0.48 95.20 13.80 23.74 81.14
24 3.26 63.27 6.31 0.47 84.20 14.00 24.04 78.61
32 332 56.30 7.30 0.49 73.21 14.00 25.11 75.30
40 336 41.22 7.80 0.46 60.22 14.70 26.36 68.70
48 3.38 27.50 7.86 (.48 46.11 15.00 26.82 56.70
56 338 12.99 7.90 0.49 28.22 16.21 28.14 22.00
64 3.46 6.62
72 3.60 4.42 - - -
Control 325 95.52 6.00 0.47 97.20 13.20 22.87 84.27
Sem=* 0.07 324 0.16 NS 2.11 0.47 0.87 1.21
CD. 5% 0.13 6.35 0.31 - 4.79 1.08 1.97 2.75
NS=Non-significant
120 pupal stages (Gurusubramanian and Krishna, 1996).
3100 From the persent findings it is concluded that the
x
. o E. bombycis took longer time for completion of de-
§ 60 velopmental stages, besides reduction in egg hatcha-
g v bility, rate of pupation and adult emergence in
LS respect of longer egg exposure periods to volatiles
0 emanating from crushed bulbs of garlic. The current
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Fig. 1. Pupal weight of E. bombycis as influenced by
different periods of egg exposure to volatiles of A.
sativum.

nificantly reduced as the egg exposure period in-
creased (Fig. 1).

E. bombycis completed its total developmental
period in 28.14, 26.82, 26.36 and 25.11 days by 56,
48, 40 and 32 h of egg exposure to garlic bulb vo-
latiles, respectively, which differ significantly from
control (22.87 days). The rate of adult emergence
was significantly low (22.00%) when eggs exposed
to volatiles of A. sativum for 56 h compared to con-
trol (84.27%). However, the rate of adult emergence
was 56.70, 68.70, 75.30, 78.61, 81.14 and 83.28 per
cent in 48, 46, 32, 24, 16 and 8 h egg exposure
periods, which differ significantly from each other.
On the other hand, no adults of D. koenigii and H.
armigera emeged from the eggs exposed to volatiles
of A. sativum as a result of high mortality during the

findings are corroborate with the results of Amonkar
and Banerji (1971), who reported that the volatiles of
garic are highly effective against mosquitoes and
house flies. It is likely that these chronic effects
resulted from the volatile compounds of A. sativum
acting on the developing embryo or the neonate lar-
vae inside the egg, rather than being carried itself
and subsequently disrupting the processes of post-em-
bryonic development (Gurusubramanian and Krishna,
1996). As shown in Fig. 1, the pupal weights were
also significantly reduced when eggs exposed for
longer periods compared to control suggesting that
the treatment may also have affected the centres that
control larval feeding and metabolism (Bamby and
Klocke, 1987).

This study suggest that it might be worthwhile in-
vestigating the possible use of the components of
garlic as natural products for the control of uzi fly.
Further tests would be required to establish the re-
lative potency of the active fractions, their toxicity to
silkworm and environmental safety.



26 K. C. Narayanaswamy and S. B. Dandin

5 2

Trolle] ol Abekel el 5 7] kg Al
HE vHEE golE HeAlEl frel Rt Sl A4
woliFa, el 71Aste] obe] Hshu]go] o
i, 53] 6447k o) vhm A Bl P&
shollAf 313} el 5 7l Amel o] fed sdl
ol el Aol A F 24 7)7ke] At F
o= Se] F Hho R '&Eelx] Fakicl.

nhEe] A B AFATe A7ke] Ao
T rels 71ARe|e] HeAR dge oA
E3ha Tt A3E e Astsict. olelg A @
of 3t BAEEAle] 27k ARl
Z rells 7ATel o] wiAps Aofel wh
A B3t wel Ao AzbElch

Py 0 o

o

ks

ol

s

REFERENCES

Amonkar, S. V. and Banerji, A.(1971) Isolation and
characterization of larvicidal principles of garlic.
Science, 174 :1343.

Barnby, M. A. and Klocke, J. A.(1987) Effects of a-
zadirachtin on the nutrition and development of the
tobacco budworm, Heliothis virescens (Feb.). J. In-
sect Physiol., 33 :69~75.

Flint, H. M., Parks, N. J., Holmes, J. E., Jones, J. A.
and Higuera, C. M.(1995) Tests of garlic oil for
control of the silver whitefly, Bemisia argentifolii
Bellows and Perring (Homoptera : Aleyrodidae) in
cotton. Southeastern Entomologist, 20(2): 137~150.

Gurusubramanian, G. and Krishna, S. S.(1996) The
effects of exposing eggs of four cotton insect pests
to volatiles of Allium sativum (Liliaceae). Bull. Ent-

mol. Res., 86(1):29~31.

Jain, M. K. and Apitz-Castro, R.(1993) Garlic: a pro-
duct of spilled ambrosia. Curr. Sci., 65:148~156.
Jolly, M. S.(1981) Uz Fly, its Identification, Pre-

vention and its Control. CSRTI, Mysore, p.8.

Jood, S., Kapoor, A. C. and Singh, R.(1993) Evalu-
ation of some plant products against Trogoderma
granarium Everts in stored wheat and their effect
on nutritional composition and organoleptic charec-
teristics of treated grains. International J. Pest
Mangt., 39(1):93~98.

Khan, S. M. and Siddiqui, M. N.(1994) Potential of
some indigenous plants as pesticides against the lar-
vae of cabbage butterfly, Pieris brassicae L.
Sarhad J. Agricul., 10(2):291~301.

Krishnaswami, S., Jolly, M. S. and Datta, R. K.(1964)
A study on the fly pest infestation of the larvae
and cocoons of Bombyx mori L. Indian J. Seric., 3:
7~12.

Kumar, P., Manjunath, D., prasad, K. S., Kishore, R.,
Kumar, V. and Datta, R. K.(1993) Integrated
management against the uzi fly, Exorista bombycis
(Louis) (Diptera: Tachinidae), a parasitoid of the
silkworm, Bombyx mori L. International J. Pest
Mangt., 39(4):445~448.

Prabhakara, M. and Rao, P. K.(1994) Relative tox-
icity of botanical pesticides against groundnut leaf
miner, Aproaerema modicella (Dev.). J. Ins. Sci.,
7(1):117.

Qadri, S. S. H.(1985) Behavioural and physiological
approaches to control insect pests. In “Behavioural
and Physiological Approaches in pest Manage-
ment , Ed. Regupathy, A. and Jayaraj, S., TNAU,
Coimbatore, India, pp.47~52.

Snedecor, G. W.(1958) Statistical Methods. Towa State
College Press, Ames, p.534.



