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parasitoid and its host were affected by the different temperatures. The development period of T. 
vaporariorum was 67, 23 and 19 days at 20.29, 26.4 and 33.5 ºC, respectively. The development period 
of the parasitoid, E. formosa when associated with T. vaporariorum from egg stage to adult was 46, 21, 
3 days at 19.61, 24.41, 21.20 ºC, respectively. While, the development period of the whitefly B. tabaci 
was 80, 22, I2 days at 18, 25.9 and 35.36 ºC, respectively. The development of the parasitoid associated 
with B. tabaci from egg to adult was 49, 20 and 28 days. The optimal temperature for the development 
of E. formosa was 27 ºC and the depuration was 3 days when the parasitoid associated with T. 
vaporariorum. These results agree with the findings of the pervious studies. 
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Effects of toxic compounds isolated from Verticillium lecanii (Fungi: Hyphomycetes) on 
the suppression of Bemisia tabaci (Homoptera: Aleyrodidae), by Delphastus catalinae 
(Coleoptera: Coccinellidae) 
Delphastus catalinae Horn (Coleoptera: Coccinellidae) is considered one of the major predators 
attacking whiteflies, and is a well-known biocontol agent [1]. Verticillium lecanii (Zimm.) Viegas is an 
entomopathogenic organism found worldwide that has been used successfully as a biocontrol agent 
against greenhouse pest such as sweetpotato whitefly, Bemisia tabaci (Gennadius) (Homoptera: 
Aleyrodidae), and other various species of whiteflies and aphids for a number of years. Its secondary 
metabolites, which were found toxic to some insects, were also used as biological agents of whiteflies 
and aphids recently [2]. The effects of these insecticidal toxins secreted from entomopathogenic fungi 
while massive using entomopathogenic fungi or directly spraying of the insecticidal toxins extracted 
from entomopathogenic fungi against pest upon the non-targets has little been studied. We determined 
the toxicity of V. lecanii to the whitefly predator, D. catalinae and its impairment of the consumption 
and searching capacity of this predator on whiteflies. The crude toxins are slightly toxic to the larvae of 
D. catalinae. The adults of D. catalinae have no sensitivity to crude toxins. However, the crude toxins 
impaired the consumption and searching capacity of the D. catalinae on whiteflies and decreased the 
fecundity and longevity of the D. catalinae.  

The results show the necessity to determine the timing of field releases of both entomopathogenic fungi 
and entomophagous predators or the compatible utilization of insecticidal crude toxin from entomo-
pathogenic fungi and entomophagous predators. 

Reference: 
[1] Heinz, K. M., J. R. Brazzle, C. H. Pickett, E. T. Natwick, J. M. Nelson & M. P. Parrella. 1994. Delphastus pusillus as a 

potential biological control agent for sweetpotato (silverleaf) whitefly. Calif. Agric. 48:35-40. 
[2] Gindin, G. , I. Barash, N. Harari & B. Raccah . 1994. Effect of endotoxic compounds isolated from Verticillium lecanii on 
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The system of the biological protection of vegetables against Helicoverpa armigera and 
Mamestra brassicae (Lepidoptera, Noctuidae) based on Trichogramma spp. 
During 2002 and 2003 the system of biological protection based on encapsulated Trichogramma pintoi 
and T. evanescens were tested in Hungary, Slovak and Czech Republic. The target pests were 2nd and 
3rd generation of Helicoverpa armigera on tomato, sweet pepper, green bean and 2nd  generation of 
Mamestra brassicae on white cabbage. The efficacy of  Trichoplus in the trials were as follows: H. 
armigera on green beans 83,2 %, tomatoes in the greenhouse 93,8 and 82,3 %, tomatoes in the field 
83,4 %, sweet peppers in the greenhouse 93,9 and 77,3 %, sweet peppers in the field 76,0 %. M. 
brassicae in the field 100 and 83,7 %.  The combination of Trichogramma species and B. t. kurstaki on 
tobacco against H. armigera achieved 100 % efficacy. 




