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Among the insect pests of apple orchards, 
San Jose scale Quadraspidiotus pemiciosus 
(Comstock) i~ a key pest in all the apple
growing areas of Jammu and Kashmir. The 
pest sucks the sap, thereby debilitating plant 
health and reducing the quality of the fruit. 
Several predators and parasitoids have been 
reported on 'San Jose scale in India out of 
which two aphelinid parasitoids Encarsia per
niciosi Tower and Aphytis proc1ia Walker are 
of considerable importance (Masoodi and 
Trali, 1987; Bhagat et al., 1988). 

Being a high value crop, economic 
thresholds of various direct pests of apple is 
quite low. The control programme therefore 
are of preventive nature requiring frequent 
use of broad spectrum pesticides. To develop 
a sound pest management strategy, informa
tion on toxicity of insecticides to some poten
tial biocontrol agents is imperative. 
Accordingly, some insecticides comonly used 
in apple orchards were screened in the 
laboratory for their relative toxicity to adult 
parasites. 

Six insecticides (Table 1) were screened 
for their toxicity to one day-old adults of 
E.perniciosi and A.proclia maintained on 
~.pemjciosus developed on mature pumpkins 
In the laboratory at 24.4 _ 26.6°C and 40 • 60 
per cent relative humidity. One day-old adult 
parasites were exposed to the residues of in
s:ct.~cides applied uniformly on glass plates 

. wlthln test cage (Oomen, 1985). The control 
gla~s~plates were sprayed with tap water. 
Strips of honey paper were ·provided as food 

to the adults since starvation increased the 
susceptibility to insecticides (Kerr, 1948). In
secticide solutions replicated three .times 
were applied at 1 mg fluid/cm2 while that of 
check were applied with tap water. Treated 
plates were dried at room temperature before 
the cage was assemb!ed. Twenty adult 
parasites were introduced in the exposure 
cages. Mortality was recorded 1, 4 and 24 h of 
exposure. The data on percentage kill of 
parasites were transformed by arcsine'trans
formation for stabilization of data; 

The results (Table 1), show that all the 
five insecticides screened are toxic to both 
the species of adult parasites. While the sus
ceptibility ofA.proclia andE. pemiciosi to the 
insecticides varied at the end of 1 hour of 
exposure, cent per cent mortality of parasites 
was observed after 4 hours of exposure. It 
was however, clear that there was no sig
nifi~ant difference in the toxicity of jnsec~ 

. ticides to A.proclia and E.pemicios;~ 
Considering the mortality of adults of E. p~r
niciosi and A.proclia after 4 hours of ex
posure, monocrotophos, ethion,·. acephate 
and three pyrethroids (decamethnn, typer
methrin and fenvalerate) w~re toxic to the 
beneficials. While no studies seem to h~ve 
been conducted on the relative toxicity of In
secticides on these aphelinid parasites, some 
information is available on some other close
ly related parasites. In France, ph?s~lone, 

h I d met(m prlDllcarb, endosulfan, met Y e , . . .. 
dicofol and pyrethroids were fo~nd ha~mfu] 
to Encarsio formosa, a congenenc species oj 
E. perniciosi (Hassan,· 1983; 1985). 



.~ 

Table 1. Toxlclty or insecticides to adults or E.perniciosi and A.pl-oelia 
00 

Treatment Percent Mortality (after exposure) 
Mean 1 4 24 

EP AP EP. AP EP AP EP AP 

Monocrotophos 88.33 86.66 100.00 100.00 100.00 100.00 97.66 97.33 
(0.05) (70.03) (68.58) (88.19) (88.19) (88.19) (88.19) (81.28) (80.54) 

Phosmite 91.66 88.33 100.00 100.00 100.00 100.00 98.33 97.66 
(0.05) (73.29) (70.03) (88.19) (88.19) (88.19) (88.19) (82.51) (81.28) 

Decamethrin 88.33 90.00 100.00 100.00 100.00 100.00 97.66 98.00 . 
(0.01) (70.03) (71.57) (88.19) (88.19) (88.19) (88.19) (81.28) (81.87) 

Cypcrmethrin 91.66 90.00 100.00 100.00 100.00 98.33 98.00 > 100.00 ~ (0.01) (73.29) (71.57) (88.19) (88.19) (88.19) (88.19) (82.51) ,(81.28) -Z 
Acephate 86.66 88.33 100.00 100.00 100.00 100.00 97.33 • 97.66 E:: 

(0.05) (68.58) (70.03) (88.19) (88.19) (88.19) (88.19) (80.54) (81.28) > VJ 
0 Fenvalerate 88.33 90.00 100.00 100.00 100.00 100.00 97.66 98.00 0 

(0.01) (70.03) (71.57) (88.19) (88.19) (88.19) . (88.19) (81.28) (81.87) 0 -~ Control 1.66 3.33 15.00 7.66 10.33 -10.00 13.33 13.33 Q 
(7.04) (10.52) (21.42) (22.79) (16.11) (18.72) -(18.43) (21.42) . 

Mean 76.66 76.66 87.14 86.66 87.61 87.85 
(61.14) (61.14) (68.95) (68.61) (69.64) (69.64) 

EP = Encarsia perniciosi AP = AphytiS proc1ia 
Treatments E.perniciosi A.proclia 

± SEm CD (P=0.05) ± SEm . CD (P=0.05) 
Insecticides 0.70 2.03 0.570 1.612 
Periods 0.54 1.52 0.138 0.390 
Periods x 
Insecticide . NS NS NS NS 
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