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ABSTRACT
This study investigated the development, emergence and mating of
Diadegma semiclausum Hellen, an important parasitoid of diamondback 

few hours of the photophase and none emerged during the scotophase. 
Mating had no effect on the longevity of both sexes, but small females 

size had no effect on mating success, whereas small females achieved 

this study in mass-rearing in the laboratory is discussed.
Keywords: Diadegma semicalusum, Plutella xylostella, emergence, 
body size, mating.

INTRODUCTION
Plutella xylostella (L.), is the most destructive pest of 

Diadegma semiclausum Hellen is one of the most important, solitary larval 

Diadegma semiclausum has great prospects for the biological 

D. semiclausum

The biology and ecology of D. semiclausum have been studied to some extent (Abbas 

suppressing the spring population and restrict the quality of mass-rearing in the laboratory. 
However, the reasons for the male-biased sex ratio are poorly understood. The aim of 
this research was to investigate the development, emergence and mating behaviour of 
D. semiclausum, information of which is vital to the understanding of its basic biology 
and improvement of mass-rearing programmes.
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MATERIALS AND METHODS
Breeding colony

and D. semiclausum

walls for ventilation. The parasitoid colony was maintained in a similar way where 

Development and emergence
To determine whether hosts of different instar stages affected the development and body 

weight of D. semiclausum

parasitoid was allowed to stay for 24 h for oviposition and then removed. There were 6, 

seedlings until pupation. Once the parasitoids pupated, they were removed from the 

vials (4 cm in height × 2 cm in diameter) for emergence. Emergence was recorded 
hourly during the photophase, and the sexes of adults and the developmental period of 
parasitoids from eggs to emergence were also calculated. Emergence observation was 
also performed immediately after light-on to determine whether parasitoids emerged 
during the scotophase.
Longevity

To investigate whether mating and body size had any effect on the longevity of both 
sexes, mated and virgin adults were individually maintained in transparent plastic 

holes. The parasitoids were fed with honey solution as above. Longevity of adults was 

at fourth instar larvae.
Mating behaviour

To investigate the effect of age and body size on mating success of both sexes, one 
male and one female D. semiclausum were paired in eight treatment combinations 

hour during the photophase. The number of mating successes, premating and mating 
periods were recorded.
Data analysis

Developmental period data were not normally distributed even after transformation and 
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procedure for multiple comparisons. Data on pupal weight, adult longevity, and premating 
and mating periods were normally distributed and thus analysed using ANOVA followed 

longevity of mated and virgin individuals was pooled for analysis of the effect of body 
size on longevity. Parasitoid emergence data from second, third and fourth instar larvae 
were pooled and the emergence pattern during the photophase was analysed using non-
linear regression. Chi-square tests were applied to analyse the mating success.

RESULTS
Development and emergence

TABLE 1: Developmental period from eggs to emergence (days) and pupal weight 
(mg) of D. semiclausum that parasitised DBM larvae of different 
instars. Means (±SE) followed by the same letters in columns are not 

Developmental period Pupal weight
instar Male Female Mean Male Female Mean
2nd

rd

4th

No individuals were observed to emerge during the scotophase. The emergence of 

FIGURE 1: Emergence of D. semiclausum (number of adults/h) during the 
photophase.
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Longevity

Mating behaviour
When both sexes were released together, males always approached females with 

their wings vibrating. Upon female reception, they mated in tail to tail position. Mating 

detected in mating success between ages or sizes of males when they were paired with 
vice versa (Table 2). Parasitoid age and body size had 

no effect on the premating and mating periods (Table 2).

TABLE 2: Premating period (PMP, min), mating period (MP, min) and mating 
success (MS, %) of D. semiclausum at 12 or 24 h of age and with small 
or large body size. 

Female
age PMP MP MS PMP MP MS
12 h
24 h

Male
age PMP MP MS PMP MP MS
12 h 41.2
24 h 42.9

DISCUSSION

favour rapid development time over size while parasitoids that attack concealed hosts 
favour size over development time. In this study, when D. semiclausum attacked fourth 

D. semicalusum has the ability to adjust its development and growth rate according to 
host stage as reported in some other parasitoids, e.g. Aphidius ervi Haliday (Sequeira & 
Mackauer 1992). This may be because for the solitary parasitoids, large hosts contain 

and body size for both male and female progeny from a given size of hosts suggests that 
sexes of D. semiclausum utilise similar amounts of host nutrients.

Diadegma semiclausum is a haplodiploid species where fertilised eggs develop to 

eggs to large hosts to produce females and unfertilised eggs to small ones to produce 

progeny was found when D. semiclausum attacked hosts of different size, which does 

male-biased sex ratio of this species has been reported in both the laboratory (Yang et al. 
D. semiclausum may 
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The emergence pattern of parasitoids is usually linked to behavioural adaptations and 

D. semiclausum mainly emerged 

of D. semiclausum also occurs during the photopase. Furthermore, nectar is crucially 
important for D. semiclausum

D. semiclausum became sexually 
mature within 12 hours after emergence. Thus, morning emergence of D. semiclausum
is in their favour in that it permits the search for food and mates.

In this study, smaller individuals, especially females, lived longer than the larger 

small male and female parasitoids were more likely than large ones to achieve mating 
(Table 2). The lower mating success in larger males is also reported in Itoplectis naranyae

Due to the failure of D. semiclausum
augmentation of parasitoids in the spring must be done with caution. Results from this 
study imply that the production of small individuals of both sexes may improve the mating 
success. However, production of male-biased progeny is the major issue in laboratory 
mass-rearing and thus further investigation on how to produce female-biased progeny 
in mass-rearing programmes is warranted. 
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