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Adult longevity of sexual and parthenogenetic Venturia canescens (Gravenhorst) was measured at 
four temperatures (15, 20, 25 and 30°C) and two food treatments. Females were not allowed to 
oviposit. Longevity was inversely related to temperature. Wasps lived much longer when they had 
access to food. No differences in longevity between wasps from different localities were found. 
Sexual and parthenogenetic wasps did not differ in life span. 
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While most organisms reproduce sexually, i.e. fusion of a male and a female gamete, others have 
asexual reproduction, i.e. females developing from unfertilised eggs and reproducing without 
males. The evolutionary significance of sexual versus asexual reproduction is one of the central 
and unsolved enigmas in evolutionary biology. The resistance of sexual populations against 
invasions of asexual forms is generally poorly understood. The difficulty has been to find 
counterbalancing advantages of sexual reproduction when, theoretically, the costs of reproducing 
sexually are twofold compared to asexual reproduction at a 0.5 sex ratio. 

This “twofold cost of sex” paradox can be viewed from a population dynamical as well as 
from a genetical perspective. In sexual populations only a part of the reproduction is invested in 
male offspring, which do not contribute to population growth. Furthermore, sexual individuals in 
diplo-diploid species only transmit half of their genes to their offspring, whereas asexuals inherit 
all of the genes of their mother. A gene for parthenogenesis would therefore rapidly spread in a 
sexual population. Clearly, if sex is so costly (we normally consider a 1% fitness advantage as 
considerable), the widespread occurrence of it must be promoted by factors sufficiently 
counterbalancing the costs of sex. 

Several mechanisms have been proposed to explain the persistence of sexual reproduction 
(West et al. 1999). They are based on the fact that, through the absence of recombination, 
asexually reproducing organisms are unable to counterbalance the deleterious effects of 
accumulation of mutations or parasite evolution, or to adapt to changing environments. A lot of 
effort has been directed to test these models, typically by comparing the biology of sexual and 
asexual individuals of one or a group of closely related species. The current state of the art is that 
data from different systems support different hypotheses (West et al. 1999). There is no a priori 
reason to expect one universal explanation for the maintenance of sex. There still is a need for in-
depth studies of organisms in which both reproductive modes co-occur. 

Venturia canescens is an ichneumoid parasitoid of pyralid moth larvae. It is a cosmopolitan, 
subtropical species and is reported as both sexually (arrhenotoky) and parthenogenetically 
(thelytoky) reproducing. In the south of France, but probably also in many other places (M.V. 
Schneider, unpublished), both modes of reproduction occur sympatrically; wasps of different kind 
can be trapped within the same tree. Hence, this is an ideal system to study the evolutionary 
consequences of sex on an integrated genetical and ecological level. 

Like all Hymenoptera V. canescens has haplodiploid sex determination i.e. females are diploid 
and males are haploid. V. canescens has two reproductive modes: arrhenotoky (sexual 
reproduction), i.e. males developing from unfertilised eggs and females developing from fertilized 
eggs and thelytoky, i.e. virgin females reproducing by making diploid eggs from which females 
develop (parthenogenesis). In V. canescens thelytoky is not caused by Wolbachia bacteria and it is 
likely to have a genetical basis (Beukeboom et al. 1999, Beukeboom & Pijnacker 2001). 

The sympatric coexistence of both reproductive systems could in part be understood by 
studying differences in life-history traits. In this work we present the results of a preliminary study 
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on differences in longevity between sympatric arrhenotokous and thelytokous wasps originating 
from two localities at different temperatures and food availability. 

MATERIAL AND METHODS 
The four strains used in the experiments were collected from two localities 10 km apart, in the 
South of France in July 1999. One locality (Antibes) was situated along the coast and the other 
(Valbonne) 10 km inland. The wasps were reared on Ephestia kuehniella in a lab culture at 25°C 
and 16L:8D. By the start of the experiment all strains had been in the lab for two generations. 

The parasitised host pupae of 30 thelytokous females and 60 mated arrhenotokous females 
were individually placed in glass tubes (8 x 2.5 cm). They were checked daily for emergence. The 
emerged wasps were divided over one of the following treatments: 

1) With or without access to food (a drop of honey on the plug of the tube), and 
2) Temperature 15, 20, 25 or 30°C. 
The photoperiod in these treatments was 16L:8D. Tubes were checked daily for survival of the 

wasps. Dead animals were frozen at -20°C for tibia length measurements, which were done with 
an ocular micrometer under a microscope. 

RESULTS 
Table 1 shows the sample sizes, means and standard errors of the longevities and P-levels of 
pairwise Mann-Whitney U-tests. In none of the treatment groups significantly different mean 
longevities between sexual and parthenogenetic wasps could be detected. However, there seems to 
be a slight trend in the Antibes strain for thelytokous wasps to live longer than the arrhenotokous 
ones; in seven out of eight treatment groups thelytokous wasps lived longer. This indicates that the 
sample sizes in these experiments might have been too small to detect existing differences. In the 
Valbonne strain there was no such trend. Clearly, longevity was inversely related with 
temperature. The results further show that food availability increases the life span of V. canescens 
up to ten-fold. Longevity was not influenced by the strain. The tibia measurements showed that the 
wasp sizes had been randomly distributed over the treatment groups. 

 
 
 
Table 1. Sample sizes, means and standard errors of the longevities and P-levels of pairwise Mann-
Whitney U- tests 

locality fed/starved temperature sample size mean longevity (days) (SD) P-value 
   thelytokous 

strain 
arrhenotokous 

strain 
thelytokous 

strain 
arrhenotokous 

strain 
 

Antibes fed 15 39 13 63.2 (26.24) 57.77 (34.7) 0.727 
 fed 20 54 16 55.64 (32.43) 54.19 (21.18) 0.493 
 fed 25 43 8 35.7 (26.34) 27.63 (27.42) 0.294 
 fed 30 40 27 30.4 (18.6) 20.81(11.72) 0.063 
 starved 15 59 29 10.17 (3.18) 9.48 (3.35) 0.173 
 starved 20 64 24 4.84 (1.43) 4.25 (1.62) 0.12 
 starved 25 66 44 3.82 (1.15) 3.67(2.25) 0.514 
 starved 30 66 33 2.89 (0.91) 3.18 (1.38) 0.387 

Valbonne fed 15 50 5 62.8 (24.46) 47.6 (22.4) 0.128 
 fed 20 51 6 61.9 (27.84) 40.2 (16.4) 0.34 
 fed 25 44 0 40.9 (23.86) 0 - 
 fed 30 53 2 29.8 (13.31) 13 (4.24) 0.163 
 starved 15 61 10 9.5 (2.64) 11.1 (3.11) 0.129 
 starved 20 79 18 4.4 (1.46) 4.5 (1.15) 0.943 
 starved 25 86 17 3.5 (1.06) 3.41 (3.10) 0.975 
 starved 30 87 15 2.8 (0.96) 2.9 (1.7) 0.933 
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DISCUSSION 
No differences in longevity of arrhenotokous and thelytokous wasps were found. Their sympatric 
coexistence can therefore not be explained by differences in their mean lifespan. However, 
although the mean survival of sexual and thelytokous V. canescens did not significantly differ, we 
cannot exclude possible differences in the variance. Such differences might be expected 
considering that sexuals should be able to maintain through recombination. This is the more 
relevant since thelytokous wasps are often found in constant environments of food storages, 
whereas sexual wasps are mainly found in the field where host densities are much lower and host 
encounter rates among wasps are much more variable. 

Analysis of variance was not possible in this experiment due to large differences in sample 
sizes. This was caused by unexpected low brood sizes produced by some arrhenotokous wasps. 
The results from these experiments further show that food is equally important for survival of 
wasps of both reproductive modes. We plan to repeat this experiment using larger sample sizes and 
pay particular attention to differences in variance. Apart from that, other life history traits will be 
studied, in particular egg load, lipid reserves, fecundity and developmental time. Such information 
could help to explain the paradoxical sympatric coexistence of both reproductive modes in V. 
canescens. 
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