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Polydnavirus Replication and Ovipositional Habit of Cotesia plutellae

Yonggyun Kim*, Sangki Bae and Sunyoung Lee

Department of Agricultural Biology, Andong National University, Andong, Republic of Korea

ABSTRACT : An endoparasitoid wasp, Cotesia plutellae, has been used for a biological control agent
against the diamondback moth, Plutella xylostella. It has a symbiotic polydnavirus in their repro-
ductive tract, which is required for its successful parasitization. Here, we measured a specific repli-
cation time of the polydnavirus during female development of C. plutellae. We, also, analyzed the
reproductive potentials of female C. plutellae under mating or different host conditions. At 25°C, pupal
C. plutellae began to develop adult tissues such as compound eyes and wings since day 2. At day 5, all
adult tissues including antennae were developed and were ready to emerge. With polyclonal antibody
raised against C. plutellae polydnavirus, an immunobloting could confirm virus replication at day 4
during pupal stage. Virus particles could be visualized by transmission electron microscope in the
oviduct lumen of day 5 pupae. After adult eclosion, venom gland and ovarian calyx increased in size,
though ovarioles did not. Mated females layed large number of eggs (over 60%) at first 4 days during
their mean longevity of ca. 8 days at 25°C. Unmated females showed less active ovipositional behavior,
where all the eggs developed into males. C. plutellae parasitized both P. xylostella and fall webworm,
Hyphantria cunea. However, C. plutellae developed faster and showed higher successful parasitization in
P. xylostella than in H. cunea. '
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Fig. 1. Replication period of Cotesia plutellae polydnavirus. (A) Adult tissue development observed after opening pupal cuticle (B)
Immunoblotting analysis of polydnavirus in different-aged pupae. ‘M’ indicates molecular weight marker. (C) Transmission electron
microscope observation (under 3,597 X magnification) of polydnavirus in the oviduct lumen of 5 days old pupa at 25°C.
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Fig. 2. Comparative growth of internal reproductive organs of
adult Cotesia plutellae. Each measurement consisted of more than
10 observations. Error bar indicates standard deviation. Different
letters above error bars indicate significant difference between
means at o.=0.05 (LSD test).
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Fig. 3. Ovipositional capacity of Cotesia plutellae. (A) Compar-
ison of life span between non copulated (‘NC’) and copulated
(‘C’) females, where N = 30. (B) Daily fecundity of the mated
females on 2nd instar larvae of Plutella xylostella. Each ovipo-
sition cage (10X 10 X 10 cm) consisted of 1 female and 3 males in
addition to more than 50 P. xylostella larvae. Each measurement
consisted of 5 replications. Error bar indicates standard deviation.
Different letters above error bars indicate significant difference
between means at o =0.05 (LSD test).
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Fig. 4. Comparison of parasitization and development of Cotesia
plutellae against two natural hosts, Plutella xylostella and Hyph-
antria cunea. The numbers in the parentheses indicate the mean
parasitization efficiencies of the wasp against two hosts. Develo-
pmental period indicates time from oviposition to pupation. Each
measurement consisted of 10 replications. Error bar indicates
standard deviation. Different letters above error bars indicate
significant difference between means at oc=0.05 (LSD test).
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