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Abstract

Adding a non-fluorescent dye, Rhodamine-B, to the adult diet of uzi fly, Exorista bombycis
(Louis) has shown to be a useful method for marking the eggs for flight range experiments.
The method is timesaving and the dye is safe to handle and the marked eggs are easy to
detect. Flies fed on the diet added with dye did not have much negative effect on adult
mortality and fecundity, but egg hatchability was affected.
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Introduction

The uzi fly, Exorista bombycis(Louis) (Diptera :
Tachinidae) is a serious larval endoparasitoid of the
silkworm, Bombyx mori L. with wide distribution
in Asia (Becher, 1889). It has remained as a major
pest of silkworm in Karnataka State eversince its
first occurrence in South India during May 1980
in Bangalore District. Presently, this pest is repor-
ted to cause 10~30% infestation worldover, parti-
cularly in tropical regions of secricultural countries
during favourable seasons (Sengupta et al., 1990).

The marking of insects with vital dyes incorpora-
ted in the food is a valuable tool. Feeding of non-
fluorescent dyes formed an effective method for
marking and monitoring the flight activities of adult
insects (Foott, 1976). Bishop (1972) and Quarterman
et al., (1954a) successfully used fluorescent dyes
to mark and subsequently identify the released
house flies. Mosquitoes have been marked by fee-
ding them on a 0.01% solution of Rhodamine-B in
a sugar solution(Reeves ef al., 1948), while Quarter-
man et al., (1954b) markded house fly eggs by fee-
ding adults on milk containing Rhodamine-B. Simi-
larly, eggs of oriental fruit fly, Dacus dorsalis M.
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and melon fly, D. cucurbitae C. have been marked
by feeding adults on sugar solution containing 0.1%
Rhodamine-B (Vergas ef al., 1989). Hence, the pre-
sent investigation was conducted with a view to
identify the best egg marker and to know its effect
on adult longevity, fecundity and egg fertility of
uzi fly, E. bombycis.’

Materials and Methods

The maggots of E. bombycis were collected from
the cocoon Market, Vijayapura and were allowed
to pupate in emergence cages. After emergence,
flies were fed with 0.15% concentration of different
stain/dye solutions prepared in 10% sucrose solu-
ter. A cotton wad soaked in each stain/dye solution
was placed in the rearing cages, as diet. Fresh cot-
ton wads soaked in each of these solutions were
placed every dye until the death of all the flies.
Three replications each with 50 male and female
flies were used for each treatment. Twenty five
early fifth instar B. mori larvae were provided in
each cage for oviposition by flies. The colour inten-
sity of the eggs laid by flies fed with different
stain/dye containing diet, was recorded daily by vi-
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sual observations and the same was graded as low,
medium and high intensity groups. Among 14
stain/dyes tested, only Rhodamine-B fed adults laid
eggs of high intensity pink colour and therefore,
Rhodamine-B was selected for further studies.

Five concentrations viz, 0.100, 0.125, 0.150, 0.175
and 0.200% of Rhodamine-B were prepared in 10
percent sucrose solution and fed to different sets
of newly-emerged flies as mentioned above. Fresh
cotton wads soaked in the solution of respective
concentrations were provided daily. Twenty five ea-
rly fifth instar B. mori larvae were supplied to the
flies of each replication of all the concentrations
for oviposition. A fresh batch of 25 silkworms was
provided on the subsequent days till the death of
the latter. A separate set of 25 flies fed only on
10% sucrose solution served as control. Observa-
tions were made daily on the mortality of the flies,
number of coloured and uncoloured eggs laid and
egg hatchability. The data were analysed statistica-
lly employing ADOVA(Snedecor, 1961) and only the
mean values of the results are presented.

Results and Discussion

The data on the efficacy of Rhodamine-B in mar-
king the eggs of E. bombycis and its effect on fly
mortality and fecundity and hatchability of marked
eggs are discussed hareunder.

1. Egg marking by feeding adults with various
stains/dyes

Among 14 stains/dyes tested, Rhodamine-B was
found highly effective in imparting high intensity
of pink colour to the eggs which could be detected
easily. Malachite Green induced green colour while
orange-G imparted medium orange colour to the
eggs. However, the remaining stains imparted very
low intensity of the respective colours to the eggs
(Table 1). The eggs of mosquitoes; stable fly, Sto-
moxys calcitrans(L.) and house fly, Musca domestica
L. have been marked by feeding adults with sugar
solution containing 0.01% Rhodamine-B (Reeves et
al., 1948; Quarterman et al., 1954a). Similarly, Mac-
leod & Donnelly (1957) stained M. domestica eggs
with fluorescein & Rhodamine-B. Zaidenov (1960)

Table 1. /ntensity of egg colour of E. bombycis on fee-
ding various stains and dyes

Stain/Dye Egg Colour  Intensity
1 Borax Carmine rink Low
2 Cresol Red Red Low
3 Eosin Red Low
4 Giemsa Stain Blue Low
5 Leishman’s stain Blue Low
6 Malachite green Green Medium
7 Methylene blue Blue Low
8 Methyl blue Blue Low
9 Methyl Orange Orange Low
10 Methyl red Red Low
11 Orange-G Orange Medium
12 Rhodamine-B Pink High
13 Rose bengal Red Low
14 Safranin Safron Low

too marked M. domestica eggs with Thioroscin,
Fluorescein and Orange-G. The current observa-
tions are in confirmation with the earlier ones.

2. Effect of Rhodamine-B on adult mortality, fe-
cundity, egg hatchability and egg colour induction

1) Adult mortality

Flies survived up to eight days when fed on 0.1,
0.125 and 0.15% Rhodamine-B, which was on par
with that of control. While those fed with 0.175 and
0.200% had a longevity of six days. The rate of
mortality of these flies varied between 5.13 and
24.84% at different concentrations. The average
mortality of the flies per day was 12.15% with 0.1,
0.125 and 0.150% Rhodamine-B which did not differ
from control. Fly mortality was 16.66% at both 0.175
and 0.200% (Fig. 1). The mortality rate at 0.175 and
0.200% was significantly higher than those at lower
concentrations. Thus it is obvious that Rhodamine-
B does not have any influence on the adult morta-
lity up to 0.150% concentration. Similar findings
have also been reported in respect of Culex spp.
(Reeves et al., 1948), Haematobia irritans(L). S. cal-
citrans and M. domestica (Eddy et al., 1962) and
Cochliomyia hominivorax(Coq.) (Coppedge et al., 19
79) when fed with non-fluorescent dyes, including
Rhodamine-B.

2) Fecundity

The flies fed on 0.1, 0.150, 0.175 and 0.2% Rho-
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Fig. 1. Effect of different concentrations of Rhodamine-
B on the aduft montality of Exorista bombycis.
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Fig. 2. Reduction in fecundity of Exorista bombycis over
controf.

damine-B, laid 434.64, 402.00, 298.68 and 165.60
eggs respectively, compared with 594.88 eggs laid
by control flies. thus showing a reduction of 38.49,
39.35, 43.63, 62.76 and 79.35% reduction in fecun-
dity over the control (Fig.2). Reeves et al. (1948)
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Fig. 3. Percentage of marked eggs deposited by Exori-

sta bombycis fed with different concentrations of Rho-
damine-B.
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Fig. 4. Reduction in egg hatchability of Exorista bomby-
cis over control,

and Eddy ef al. (1942) observed no change of fecun-
dity in Culex spp., R. irritans and S. calcitrans, when
fed on fluorescent dyes. The present observations
are contradictory to the findings of earlier workers



76 K. C. Narayana Swamy, M. C. Devaiah and R. Govindan

which may probably be ascribed to the lower con-
centraions of the dyes used by these workers. The
variation may also be attributed to the insect spe-
cies used in these studies.

3) Extent of marked eggs

The flies laid 87.02, 89.42, 97.43, 97.48 and 99.12
percent coloured eggs when fed on 0.100, 0.125,
0.150, 0.175 and 0.200% Rhodamine-B, respectively
(Fig. 3). Coppedge ¢f al. (1977) found 97 te 100 per-
cent coloured eggs when adults of C. hominivorax
were fed with fluorescent dyes, which is compara-
ble to the present observations.

4) Egg hatchability

The percentage of hatchability of eggs laid by
the flies fed on 0.1, 0.125, 0.150, 0.175 and 0.200%
was 40.50, 37.49, 36.37, 32.40 and 26.68 respectively
compared to 68.32% in control. This accounts for
40.61, 45.12, 46.95, 53.55 and 60.06% reduction in
egg hatchability over the control (Fig. 4). But, ear-
lier reports on these lines are not available for co-
mparison. The current fact that Rhodamine-B redu-
ces the egg hatchability to an extent of 40.61 to
60.06% 1s an added advantage since that much of
parasitization by E. bombycis to the major sericige-
nous insect, B. mori is reduced. More so, egg unha-
tchability does not impede the objective of study
as the extent of flight is assessed shearly based
on the coloured eggs on body of silkworm.

It is clear that the dye, Rhodamine-B at 0.150%
had less influence on adult survival and fecundity
and exerted some ill effect on egg hatchability besi-
des imparting high intensity pink colour to the
eggs. Hence, 0.150% Rhodamine-B prepared in 10%
sucrose solution can be used as egg marker to
study the flight range of uzi fly, E. bombycis.
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