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ABSTRACT

Diadromus collaris Grav. wasps kept at 18°C laid more eggs and lived fonger than those
kept at 25°C. The females when offered unparasitized hosts distributed their eggs selectively.
Inspite of this some of the pupae were superparasitized, whereas others were unparasitized.
Thus the parasites, throughout their life, distributed eggs selectively in a proportion of the
host pupae offered.

Whereas the production of mature eggs in the female is in some way stimulated by
the presence of hosts (Lloyd, 1940), the present studies reveal that the number of hosts avail-
able has no influence on the total number of eggs produced by the parasite.

INTRODUCTION

Diadromus (Thyraella) collaris Grav. is one of the important parasites of the
diamond-back moth, Plutelle maculipennis Curtis, which attacks its host in the
prepupal and pupal stages. Lloyd (1940) studied its oviposition behaviour in
the laboratory and found that it did not lay eggs in hosts that had already been
parasitized for more than a day by the same species or another one. However,
when more recently parasitized hosts were given, the parasite females often laid
eggs in the same host even though other unparasitized hosts were present in their
vicinity. It indicated that superparasitism is an inherent weakness of the parasite.
However, if no hosts were provided for some time, the females stopped producing
eggs as no mature eggs were found in the oviduct.

The present studies pertain to the oviposition behaviour of parasites provided
with 4 and 8 host pupae per day throughout the length of their life. Since the
females were encaged in a limited space in which they were bound to come across
the hosts offered and the number of eggs laid by each female was recorded every
day for the whole duration of its life, it was easy to study the number of eggs
produced from day to day and thus evaluate the degree of parasitism among the
two constant number of hosts available each day at the two constant temperatures,
viz., 18°C and 25°C.

MATERIALS AND METHODS

The parasites used in these experiments were reared in the laboratory at 18°C
and 25°C. On emergence the males and females were kept together for one day
8o as to ensure that all the females had mated before being used for experiments.

1 '_l‘he work was carried out at the Waite Agricultural Research Imstitute, the University
of Adelaide, South Australia; the paper was prepared in the Entomological Laboratories of
Panjab University, Hoshiarpur.
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The curves show the daily production of eggs by Diadromus. The histograms show

the survival rates of the egg-laying fomales.
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Pairs of males and females were then transferred to glass specimen tubes 5
inches long and 1% inches in diameter. The mouth of the tube was closed by
a piece of muslin cloth with a split raisin attached on the inside. Of the ten
females at each of the above temperatures, six were offered four and the remaining
four, eight host pupae per day. The host pupae were reared in the laboratory.
Small pieces of leaf were cut around the pupae thereby not disturbing them from
their place of attachment : if the silken cocoon of the pupae is damaged the host
is not accepted by the parasite. The pupae were arranged along the tube kept
horizontal to the floor. As the acceptibility of a pupa is determined by its age
(Lloyd, 1940) all the hosts offered to the experimental females were of 12 to
24 hours of age. The pupae offered to the experimental parasites were replaced
by new ones every twenty four hours. The papae were dissected under a bino-
cular microscope and the eggs in each one of them were recorded day by day.

EXPERIMENTAL RESULTS

The mean life of a female at 18°C was 26.0 days as compared to 16.5 at 25°C
and the difference was significant at the 1 per cent level (Table I). The number
of eggs laid at 18°C was 96.5 and at 25°C was 74.9 (significant at 5 percent
level—Table I). There was no significant influence of the number of hosts provided
on the number of eggs laid by a parasite cr on its length of life. The females
started to lay eggs soon after mating and continued to lay at least some eggs
each day until they died. The day to day variation in the number of eggs laid
was greater at 25°C than at 18°C (Fig. 1). There is a slight increase in the
number of eggs laid during the later part of life (Fig. 1) which may possibly be
due to the fact that those females that lived longer than the others also produced
a greater number of eggs.

TasLE 1
Mean Length of Life and the Number of Eggs per Female

Host Pupae Per Female Per Day

8 pupae 4 pupae
(Mean of 4 females) (Mean of 6 females)
Temperature
Life (days) Eggs in Life (days) Eggs in
life-time life-time
25°C 17.0 64.5 16.0 85.2
18°C 24.0 96.8 28.0 96.3
Standard -+ 2.62 19.5 2.62 19.5
deviation
Degrees of Freedom : 16

The effect of temperature on the length of life was significant at the
1 per cent level and that on the number of eggs laid was significant at the
5 per cent level. None of the other effects or their interactions was significant.

The oviposition behaviour of the females was studied from the daily record
of egg-laying. Ignoring the temperature, the difference between females and
their age, the data were pooled into different groups representing the number of
eggs laid per female per day, separate for four and eight host pupae. When
four hosts were offered per day, the y* was highly significant in all the sections
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except six eggs (Table II). In the latter case the non-significance was probably
due to the fact that the selective behaviour pattern was so similar to the random
distribution that the difference could not be detected. However, in all the other
sections of the data selective distribution was evident. When eight host pupae
were offered per day, ¥* was non-significant in all sections except four eggs in
which case it was significant at the 5 per cent level (Table III). The reason for
non-significance may again be the same as above. With eight pupae the expec-
tation for a random choice of pupae comes closer to the expectation for a model
in which the females are distributing their eggs at random through a fixed pro-
portion of the pupae and the difference between the two could not be detected.
But the significance of the test on four eggs per day is a pointer that probably
selective behaviour is still in operation.

Tasre II

Oviposition behaviour of Diadromus
4 hosts

(Ignoring temperature, differences between females, and age-effects)

Eggs per Number of
female hosts Observed Expected X2
per day attacked
2 2 41 33.0
1 3 11.0
X2 =6.82
Total 44 44.0 P <0.01
3 3 21 12.0
2orl 11 20.0
X! =9.63
Total 32 32.0 P <0.00
4 4 10 2.6
3 ‘ 13 14.6
2orl 3 8.9
x} = 27.65
Total 26 26.0 P < 0.001
5 4 13 5.4
3 3 13.5
2o0rl 7 4.1
X3 = 20.88
Total - 23 - 23.0 P < 0.001
*
6 4 7 6.1
3 6 8.4
2orl 3 1.5
X3 =2.43

Total 16 16.0 non. sig.
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The lack of slope in the curves of Figure 2 indicates that the number of hosts
attacked is not dependent on the number of eggs laid per day. The contingency
x2 test of the data on four pupae also confirmed that the selective behaviour
was not dependent on the number of eggs laid on a particular day.

TasrLe IIX
Oviposition behaviour of Diadromus

8 hosts

(Ignoring temperature, differences between females, and age effects)

Eggs per Number of
female hoasts Observed Expected x?
per day attacked
2 2 21 18.4
1 0 2.6
X2 = 2.99
Total 21 21.0 non. sig.
3 3 10 9.2
lor2 4 4.8
X2 = 0.20
Total 14 14.0 non. sig.
4 4 9 4.9
3,2,0orl 3 7.1
X3 = 4.42
Total 12 12.0 P <006
5 5 5 2.5
4 5 6.1
3,2,0r1 2 3.4
X% =3.40
Total 12 12.0 P<0.20
6 6or 5 6 6.5
4 6 5.8
3,2,orl 2 1.7
X2 =0.03
Total 14 14.0 non. sig.

There are big differences between the positions of the curves for four and
eight host pupae (Fig. 2 and 3) which means the wasps show greater dispersion
of eggs with a larger number of hosts available. Thus all the evidence, namely
the big differences in the positions of the curves for four and eight pupae in
Fig. 2, the non-significance of y* for eight pupae compared to the significant
"x% for four pupae and the lack of slope in the curves in Fig. 2, seem to point
to the tentative conclusion that the females were attracted to lay eggs into some
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pupae but not others. The experimental females were not offered such hosts as
appeared abnormal, so one cannot tell by what criterion they accepted some and
rejecetd others. Since the host pupae were more or less of the same age (12-24
hours), that could not have affected their acceptability to the female. It may be
that some such factor as the quality of food eaten by the host which can affect
its fecundity and longevity (Atwal, 1955) may also influence its acceptability to
the parasite.

OVIPOSITION BEHAVIOUR OF DIADROMUS.
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The individual curves relate to the occasions on which 2 or more, 3 or more, 4 or
more, 5 or more and 6 or more pupae were attacked. The relative frequencies may
be calculated from the numbers in tables IT and III. For example, with four pupae
exposed there were 26 occasions on which 4 eggs were laid in & day. Of these 26
occagions there were 23 when the ¢ eggs were distributed through 3 or more pupae

giving a relative frequency of 3% or 0.88.

Diadromus wasps, which can distinguish previously parasitized hosts from the
unparasitized ones (Lloyd, 1940) when given a choice of variable number of unpara-
sitized hosts seem to distribute eggs selectively upto a certain extent. Due to
some unknown cause it rejects a certain proportion of the unparasitized hosts
provided. Probably it can differentiate the unacceptable pupae through some
peculiar sense of its own. There is no way to distinguish from the data the
rejected from the accepted pupae so that oviposition behaviour just in the latter
group cannot be analysed. Thus a complicated hypothesis might be that the
female parasite tends to distribute its eggs evenly through a certain proportion
of the pupae. This behaviour of the female is constant throughout the entire
life. Since the female lays the same number of eggs whether offered 4 or 8 host
pupae the number of eggs produced depends on factors other than the number
of hosts available. However, Lloyd (1940) found that the female stopped pro-
ducing eggs if no hosts were provided for some time. Thus the host provides
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stimulus for the female in a way that the production of eggs is initiated but
once that has happened the actual number of eggs produced is independent of
the number of hosts available. As compared to this the temperature at which
the female is reared and kept has a significant influence on the total number of
eggs produced by it, 18 as compared to 25°C being more favourable.
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