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In the present study, the effects of LC25 concentrations of three different insect growth regulators (IGRs), including 

pyriproxyfen (a juvenile hormone agonist), precocenes I and II (juvenile hormone antagonists), were investigated upon 

encapsulation and melanization of Plutella xylostella (L.) (Lepidoptera,�Plutellidae) larvae parasitized by Cotesia vestalis

(Haliday) (Hymenoptera, Braconidae). The early 3rd instar P. xylostella larvae were parasitized by C. vestalis in two different 

manners: single oviposition (SO; parasitism happened only once; replicated 10 times with 5 larvae in each replication) and 

multiple oviposition (MO; parasitism happened several times within 2 h; replicated 10 times with 10 larvae in each 

replication). The ability of encapsulation and melanization of the moth larvae were then studied. The parasitized P. xylostella

larvae were topically treated by 0.5 µl of an IGR. After 72 and 168 h the larvae were dissected and the encapsulation of 

parasitoid larvae were categorized as indices 1 (no encapsulation), 2 (< 50% encapsulation), 3 (> 50% encapsulation) and 4 

(full encapsulation). The protein concentration and phenoloxidase activity were measured in 5 µl haemolymph of 

unparasitized and parasitized (SO; 120 h after parasitism) moth larvae. The treatments were replicated 10 times in a 

completely randomized design. The results showed that pyriproxyfen reduced encapsulation and melanization within 72 h 

post-parasitism. On the contrary, the such immune responses were increased in the larvae treated with precocenes. However, 

the intensity of encapsulation in all treatments decreased over time. The supporting effects of precocenes on encapsulation 

decreased in MO compared with SO. But the suppressing effect of pyriproxyfen on encapsulation did not show any 

difference between SO and MO. Precocenes-mediated melanization did not change by the manner of parasitism. But 

pyriproxyfen-mediated melanization was greater in MO compared to SO. Phenoloxidase activity and protein concentration 

decreased by pyriproxyfen and parasitism, but increased by precocenes. These findings indicate that pyriproxyfen and 

precocenes weaken and strengthen the immune system of P. xylostella against C. vestalis attacks. 


