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ABSTRACT

The effect of puparial weight on the percentage emergence and sex ratio of the
adult tsetse fly, Glossina tachinoides (Westw.) fed in vivo on guinea pigs were

;

investigated. The mean weight of' G. tachinoides puparia was found to be
17.43mg±I.0. Percentage emergence increased with increase in the weight of puparia,
up to 17.59±1.04. Thereafter, further increase in the puparial weights did not result in.,
increase in percentage adult emergence from the puparia. The male ratio of the
overall emerged adults decreased as the weight of the puparia increased but increased
as percentage adult emergence from puparia increased. These findings are of vital
consequence in field sampling and in the maintenance of a Laboratory colony of G.
tachinoides.

INTRODUCTION

The sex ratio of adult flies emerging from the puparia of Glossina palpalis is
usually related to the weight of such puparia (Van der Vloedt, 1982). The sex ratio is
of importance in the interpretation of the relative quantity of different sexes in a field
collected sample of Glossina spp. (Davies, 1964, 1971; Dransfield et al., 1982;
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Takken, 1980) and in considering the viability of laboratory-reared. Glossina
maintained for the release of sterile males (Simpson 1958, 1963; Politzar and
Cuisance, 1984). in the latter, the total number of males that emerge determines the
number of males to be released, which in effect limits the number of males kept for
colony maintenance.

This study addresses "the relationship between the weights of puparia, adult
emergence and sex ratios in a laboratory-reared' colony of Glossina tachinoides
(Westw). There has rather been very scanty reports on'the sex determining factors in
G. tachinoides. The results of the present study it was hoped, would elucidate the
influence of puparial weight on overall percentage emergence and the sex ratio of
Glossina tachinoides.

'MATERIALS AND METHODS

The colony of Glossina tachinoides (Westw). used was maintained at the
Biological Control of Tsetse Project (BlCOT), Vom, Nigeria and fed in vivo seven
days a week, on guinea pigs.
The colony was maintained under insectary conditions of25±0.5 C, 75±5% r.h., and
12 hours of photoperiod. The puparia produced were collected daily and weighed
singly few hours after deposition.

On the basis of their weights, the puparia were classified into five different
weight groups namely (A) 0-lOmg., (B) 10.1-15mgs., (C) 15.1-2Omg.,(D) 20.1-25mg.
and (E) 25.1-30mgs., then transferredinto plastic tubers with bottom netting and kept
singly under the same insectary conditions as the adults until emergence. The number
of flies which emerged from puparia of different weight classes were scored and their"
sexes recorded. Each month's puparia collection was used as a replicate and the
different groups of the puparial weight ranges served as treatments. Thus the five
treatments were replicated six ,times in a completely randomised design. The number
of puparia, their mean weights, total number of emerged adult flies and male
composition of the emerged adults for the different puparia weight ranges were"
compared using one-way ANOVA.

RESULTS

The me~ weight of Glossina tachinoides (Westw.) puparia was found to be
17.43 mg+1.0. The weight distribution pattern of the puparia is given in Table 1.
Puparia with weight range of i5.1-20 mg accounted for 50.39% of the total numbers
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produced during the study period; puparia of 20.1-25 mg weight range comprised
32.09% of the total. On the other hand, puparia with weight ranges of 0-10 mg and
25.1-30 mg accounted for 0.85% and 3.04%, respectively.

The relationships between percentage emergence, weight distribution and the
sex ratio of the emerged adults can be deduced from Table 1. The percentage
emergence increased with increase in weights of the puparia up to 17.59 mg. Beyond
this, increase in weight resulted in decrease in emergence rate. The highest percentage
emergence (84.08%) occured in the 15-12 mg puparial weight range while puparia of
0-10mg weight range had the lowest percentage emergence (0.09%). An increase in
the weight of puparia apparently resulted in decrease in the male:female sex ratio.

TABLE 1 : Effect of Puparial Weight on Emergence and Sex ratio of Glossina tachinoides in the
Laboratory *

Weight Puparia colected Mean Emerged Adult l.mcrgcd Sex Rauo
range weight (mg) Males Male:
( mg.) ± s.d Female

No % or total No. %I;mcrg No. %Emerg
enee enee

0-10 II 0.857a 8.068 ±1.27 I 9.09a I IOOe I 0

10.1 - 15 174 13.55Ie 13557 ±192 116 66.67b 70 60.34b I: 0.66

15.1 - 20 647 50.389d 17.585 ±1.04~ 544 84.08e 298 54.78b I (UD

20 I - 25 412 32.087d 21613 ±0.823 312 76.21b 120 38.22a I : 1.6"

2) 1 - 30 39 3.037b 26.373 ±092 26 66.67a 8 30.77a I : 2.25

*Number followed by different letters in the same eolumn are significantly different (P=O.05)
s.d. = Standard deviation

DISCUSSION

This study has shown that the weight of Glossina tachinoides puparia is an
important factor in relation to the adult emergence and the sex of the emerged adults.
The weight distribution of puparia from the population of Glossina tachinoides used
in the present study agrees with those found in G. austieni Nash (Jordan and Boyle,
1967) and G. palpalis (Vander Vloedt, 1982) who further found that the weight of
puparia produced is related to the reproductive cycle and the feeding regime.

There has been a continuous effort to separate the sexes of Glossina spp. at the
puparial stage for sterilisation and easy handling of the males for release in a sterile
insect technique programme.

This study has shown that more males emerged from puparia of small weights
than those of heavier ones. This means that puparia of smaller weights should be



4 J.A.ONAH and M.O.E. IWVALA

selected for sterilisation in a sterile male release programme because they will contain
higher percentage of adult males on emergence. A sex ratio distortion in favour of
females has been reported in the colony of Glossina p. palpalis-wllich has been shown
to be due to differential segregation in the sex chromosomes (Southern, 1981;
Maudlin, 1979). Rawlings and Maudlin (1984) suggested that sex ratio distortion in
their Glossina morsitans morsitans colony was genetically caused by the "distorter"
males; However, the emergence of G. p. palpalis and the female to male ratio
increases as the weight of the puparia increases (Van der Vloedt, 1982). The results of
the present study, therefore, provide reasonable evidence as to the influence of
puparial weight on the adult emergence and sex ratio of Glossina tachinoides.
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