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Bos, M, and A,C, Boerema, University of Since Tsacas, Lachaise and David discovered some
Groningen, The Netherlands, Oviposition new species the Drosophila melanogaster-subgroup
preferences in six Drosophila melanogaster- comprises at least six species/

subgroup species, Lemeunier and Ashburner (1976) studied the

interrelations by analysis of the banding pat-
terns of their polytene chromosomes, Eises,
Van Dijk and Van Delden (1979) calculated genetic distance and evolutionary relation by inves-
tigating 17 isozyme loci, Both papers report a phylogenetic "family tree', The six species
fall into two groups: (1) D, melanogaster, simulans and mauritiana; (2) D, yakuba and teis-
sieri; while D, erecta is rather separate from the other species.
We tested oviposition prefer-
C S Y E A ences of the six species on five dif-
. ferent sites. A site consisted of two
20 4060 2040 20 40 circular slices of medium, The strains

2040 2040
melanogaster we used were kindly provided by Dr, Van
simulans Delden and Dr, Tsacas and all originated
no.choice mauritiona from Africa: mel, collected in Tanzania,
yakuba sim, in Uganda, maur, in Mauritius, yak,
teissieri in Gabon, teis. in Kameroen, erecta in
erecta Ivory Coast, The oviposition sites we

presented were complete (C), glucose
sugar 5% (S), yeast medium 3% (Y), etha-

- L - nol 1,5% (E) and pure agar 2% (A), All
gﬂzzgﬁb’ media were presented in 2% agar; the
] mauritiana composition of complete medium is given
choice yakuba in Bos and Scharloo (1974),
teissieri Fig, 1 presents the number of eggs
erecta produced by a species on a medium, given
as the percentage of the total number of
mean number of eggs (%) eggs laid on the five media together,

In the choice situation the number of
eggs laid on a medium is calculated from

Fig, 1, The percentages of eggs laid by six the number of eggs laid on that medium
sibling species of the D, melanogaster subgroup in the four possible choice situations,
on five different oviposition media in two From a two-factors (media and spe-
situations, Upper part: mno choice of media; cies) analysis of variance of the 'no-
lower part: choice between two media (see choice" situation it is clear that there
text), are highly significant differences be-

tween the number of eggs laid on differ-
ent media, that the species laid the
same total number of eggs and that there was a small but significant species/media interac-
tion., Looking to the data (upper part, Fig, 1), we notice that (1) all the species are laying
very poorly on pure agar; (2) all species do have their optimal laying on complete media,
There is especially good laying by D, yak,, teis, and erecta, (3) Two species are laying on
ethanol agar (mel, and sim,); (4) teis, and maur, do lay very well on sugar agar.

In the '"choice" situation the analysis of variance shows highly significant species,
media and interaction effects., The media effect was largest. Again looking to the detailed
data (lower part, Fig, 1), we notice (1) mno production of eggs on agar; (2) all species have
their highest production on complete mediumj (3) all species do have a rather good production
on sugar; (4) mel, and sim, lost their significant production on ethanol in the choice situa-
tion (in agreement with experiments of McKenzie and Parsons, 1972),

If we calculate niche breadth (B = l/ZPi.z, divided by the number of situations; Pij =
frequency of eggs laid by species i1 on medium™j) on the basis of the egg productions on the
different oviposition sites we get the following range:

In the "no-choice" of medium situation we

no choice choice find a range of the species which does agree with
. the position of the species in the phylogenetic
0,82
sim, -8 mel. 0.63 trees found by Lemeunier and Ashburner (1976) and
mel, 0.68 maur, 0,55 . Wor s s
Eisses et al, (1979), 1In the "choice" situation
maur, 0,65 erecta 0,52
teis 0. 50 sim 0.48 the range of the species is changed,
M * * * From our experiments it seems reasonable to
erecta 0,39 yak, 0.44 lude that the f 1 £ th ibli 1
yak. 0.34 teis. 0.43 conclude tha e females from the sibling species

use different components of available breeding
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space and that the similarities between species sometimes do and sometimes do mot fit with
their genetical relationships,

References: Bos, M, and W, Scharloo 1974, Genetics 75:679-693; Eises, C., H, van Dijk
and W, van Delden 1979, Evolution (in press); Lemeunier, F, and M, Ashburner 1976, Proc, R,
Soc, Lond, B, 193:275-294; McKenzie, J,A, and P,A, Parsons 1972, Oecologia 10:373-388,
*Since then D, orena is added,

Boulétreau, M, and C, Biémont, Univer- Though natural Drosophila populations have been
site de Lyon I, Villeurbanne, France, extensively studied, little attention has been
Reproductive potential of a Hymenopteran paid to the possible ecological role of their
parasite of Drosophila melanogaster. hymenopteran parasites (see the partial list

established by Basden, 1972), The present re-
sults show that one of these parasites (Cotho-
naspis boulardi) has the fecundity, egg deposition rate and egg retention capacity capable of
rendering it efficient in limiting population size of the host,
The parasite studied is a Cynipid belonging to the new
species Cothonaspis boulardi described by Barbotin et al,
(1979), Females lay their eggs in the 2nd instar larvae of
D, melanogaster and the adult wasp emerges from the empty
1] [ host pupa 18 days later at 25°C, Adult specimens were cap-
tured in southern France and the stock derived has been main-
tained in the laboratory by mass culture,
. For determination of offspring production, couples of
o ®] newly emerged imagos were placed in 100 ml plastic cages,
fed with honey and kept at 220C under LD 12:12, Three ex-
™ NO perimental groups were tested for egg retention capacity:
group (a) had hosts added from the first day on; group (b)
from day 4; group (c) from day 10, Every second day each
couple was provided with 0-48 hour old eggs and larvae of D,
melanogaster in a sufficient amount to minimize superparasi-
tization (deposition of more than one egg per host),

oftspring production /¢ /4sh

254

¢ ::’ Fig, 1 summarizes offspring production by females of the
=i, three groups., Females provided with hosts immediately after
T 1T T+ o % " % & emergence (Fig, la) parasitize Drosophila larvae right away,

female age (days)

Afterwards their production decrezases rapidly and falls to O
on day 16 though lifespan is 21 days on the average and can
reach 40 days, This early egg deposition suggested preima-

Fig, 1, Offspring production ginal egg formation and maturation which was confirmed by

by females of C, boulardi, dissection,

a: hosts present from the When host availability is delayed for 4 days (Fig. lb)
first day; b: from day 4; c: or 10 days (Fig. lc) the same phenomenon is observed: intense,
from day 10 brief offspring production follows introduction of the host,

However, the total offspring production is lower than in the
first case and varies significantly with the duration of host

Table 1, Total offspring pro- deprivation, as shown in Table 1,

duction in groups a, b, ¢ In conclusion the main features of offspring production
group a: 198,3 % 9.6 (n=32) - thfs EP?Cie?naieot:i':gllotinié king adult femal

group b: 134.8 £ 10.6 (n=25) preimaginal ovarian activity making a emales

. _ little dependent on food availability;
group c3 96.2 £ 10,0 (n=26) - fast deposition of the whole egg batch as soon as
hosts are availables
- capacity for delaying egg laying: production is still
68% of normal after 4 days of host deprivation and 497% after 10 days,

These traits adapt the species to the exploitation of fluctuating host populations, Such
parasites may be of importance in limiting seasonal demographic explosions. Moreover, the
rather narrow specificity to melanogaster could favor other flies which compete for the same
breeding sites, as suggested by Rouault (1979), This example shows that the parasitic complex
associated to Drosophila populations should no longer be neglected in population dynamics
studies,



