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ABSTRACT 

The ichneumonid Campolelis cholrideae Uchida is a common parasitoid or 
Helicoverpa armigera (Hubn.) and Spodopteralitura (Fab.) on many crops in 
India.'The toxicity of 30 pesticides (19 insecticides, 9 fungicides, neem seed 
kernel extract (NSKE) and nuclearpolyhedrosis virus (NPV) to the adults of 
C.chlorideae was studied. The data on the initial toxicity revealed that 
acephate, NSKE, NPV and the fungicides appeared to be safe to the 
parasitoids. The insecticides found to be toxic were tested further for their 
residual toxicity to C. chlorideae. Endosulfan, carbaryl, dichlorvos, phosalone 
and methyl demeton were less persistent than the other insecticides. Residual 
toxicity of synthetic pyrethroids especially cypermethrin persisted for a longer 
time (42 days) against C. chlorideae. 
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Campoletis chlorideae Uchida (Hymenop­
t:~ra, lchneumonidae) had been reported as a 
dominant parasitoid of the two destructive and 
polyphagous pests viz., Helicoverpa armigera 
(Hul5n.) and Spodoptera litura (Fab.). 
Parasjtism by C.chlorideae went up to 60% in 
the fi~ids, (Sa.the, 1,987; Nikam and,Gaikwad. 
"[,989). P~sticides selectively effective against 
the pest without adversely affectingitsimpor­
tant natural enemies are to be identified for 
i~corporation in integrated pest managment 
programme (Hassan et al., 1991). Little in for­
mation in this regard is available in India and 
elsewhere on C.chlorideae. The purpose of the 
present research was to determine the toxicity 
of commonly used pesticides to C. chlorideae 
for selecting the ones best suited for use in 
integrated control programme. 

MATERIALS AND METHODS 

Rearing C.chlorideae was done on S.litura 
in the laboratory as suggested by Krish­
namoorthJy (1987). One to two day-old adult 
parasitoids were used as test insects. The in-
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secticides tested. with. their\{~(>ncenirations(are 
list~d in Ta.ble L l'h~(!fri~g!cides/acaricides' 
viz.; .. dicofoIO.OSo/;::"d'chitjiOihalonil 0.20%, 
metal~xyl f+ .-,ilianc~i~·b}~,O.20%':·<copper-

:'- .--.~-?,,'~-i(" -,.",~, ---.,; ",:;0. -0 ;- ,_~--:-'j-' -,' - __ ~. '" 

oxychloride~'p.2,~~!"dinocop 0.10%, zineb 
0.20%. mancozebO~20%, carbendazim 0.10% 
and sulphu~l~g';20% were also included in the 
present stl1~Y; They were tested as fonnulated 
material~;.:eXcept neem seed kernel extract 
(NSKE) 'and nuclear polyhedrosis virus (NPV), 
(6 KIO 9 polyhedral bodies/ml) at field-recom­
mended concentration. They were diluted with 
water to get the desired concentration. 

The dry film technique adopted by Mani 
and Thontadarya (1988) was used to test the 
texicity of pesticides against C.chlorideae. 
Potted tomato plants were sprayed with dif­
ferent pesticides and the treated leaves were 
exposed in glass vials (20 x 3 cm). Plants 
treated with water served as untreated check. 
Mortality was recorded at 1,3,6 and 24 h of 
exposure in the study on the initial toxicity. 

The pesticides which proved detrimental to 
C.chlorideae were further tested for their toxic 
residual activity by exposing the adults to the 



Toxicity of pesticides to C.chlorideae 19 

Table 1. Effect of pesticides on the adults of C. chlorideae 

Mortality of adults (arc-sine x --r;: ) 
Treatment Hours after application Mean 

I 3 6 24 

Endosulfan 0.07% 26.97 90.00 90.00 90.00 74.24 

Carbaryl 0.10% 0.57 0.57 46.90 83.20 32.81 

Phosalone 0.07% 0.57 23.84 44.98 90.00 39.85 

Monocrotophos 0.05% 0.57 0.57 44.98 90.00 34.03 

Methomyl 0.57 0.57 23.84 90.00 28.74 

Fenvalerate 0.01 % 90.00 90.00 90.00 90.00 90.00 

Cypermethrin O.OO~% 90.00 90.00 90.00 90.00 90.00 

Deltamethrin 0.01 % 61.20 90.00 90.00 90.00 85.30 

Methyldemeton 0.0$% 41.13 90.00 90.00 90.00 77.73 

Dimethoate 0.05% 0.57 0.57 43.06 90.00 33.80 

Malathion 0.10% 90.00 90.00 90.00 90.00 90.00 

Quinalphos 0.05% 90.00 90.00 90.00 90.00 90.00 

Chlorpyriphos 0,05% 0.57 28.77 90.00 90.00 45.28 

Methylparathiofl 0,05% 90.00 90.00 90.00 90.00 90.00 

Fenthion 0.10% 90.00 90.00 90.00 90.00 90.00 

Dichlorvos 0.10% 90.00 90.00 90.00 90.00 90.00 

Acephate 0.10% 0.57 0.57 0.57 0.57 0.57 

Phosphamidon 0,10% 0.57 90.00 90.00 90.00 90.00 

Fluvalinate 0.01 % 90.00 90.00 90.00 90.00 90.00 

Neem seed ~ernel extract 2% 0.57 0.57 0.57 0.57 0.57 

N~clear polyhedrosis virus 6 x 0.57 0.57 0.57 0.57 0.57 
10 PIB/ml 

Mean 40.71 54.15 65.49 76.90 

SEM Level of Significance C.D. (p=0.05) --
Treatments (A) 0.56 0.01 2.09 

HOUfli after application (B) 0.25 0.01 0.91 

Interaction (AxB) 0.13 0.01 4.17 

Data on thefungicide/acaricide not given in the Table since they did not cause any mortality. 

treated leaves at regular time intervals as sug­
gested by Mani and Thontadarya (1988). Adult 
mortality was observed after 24 h of exposure. 
All tests were replicated 3 times, and in each 
replicate 10 adult parasitoids were tested. Zero 
mQrtality values were converted to 0.01 and the 
data were transformed into corresponding 
angles (arcsin ...jpercentage) for statistical 
analysis. OF' test was employed to analyse the 
differences in the mortality of the parasitoids 
due to different pesticides and time intervals. 

RESULTS AND DISCUSSION 

The data on the initial toxicity of 30 pes­
ticides to the adults of C.chlorideae is 

presented in Table 1. All the nine fun­
gicides/acaricides tested, and three insec­
ticides namely acephate, NSKE and NPV 
appeared to be safe to the adult parasitoids. 
There was no mortality of the parasitoid even 
at 24 h of exposure with the above pesticides .. 
The remaInmg 18 insecticides proved 
detrimental to C.chlorideae. Among them, fen~ 
valerate, cypermethrin, malathion,. methyl 
parathion and fenthion were extremely toxic 
inflicting 100% mortality of the parasitoids 
within an hour of exposure. The other insec­
ticides caused less mortality of C.chlorideae in 
the initial hours of exposure and there was 
100% mortality at 24 h of exposure. 
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Table 2. ResIdual effecl of Insectlddesto C. chlorideae 
, '.' t" 'c 

Mortality of adults (arc-sine %) 

Treatment 

Endosulfnn 
Carbaryl 
Phosalone 
Monocrotophos 
MethomyJ 
Fenvnlcrnte 
Cypcrmethrin 
Delcnmelhrin 
MClhyldemc(on 
DimClhon(c 
Malathion 
Quinatpho5 
Chlurpyriphos 
Methylparuthion 
Fcnthion 
Dichlorvus 
Phosphamidun 
Fluvnlin:ltc 
Menn 

. Treatments (A) 

Hours after applicncion (B) 
Interaction (AxB) 

7 
0.57 
0.57 
0.57 

90.00 
90.00 
90.00 
90.00 
90.00 

O.S? 
66.18 
90.00 
90.00 
90.00 
90.00 
90.00 

0.57 
90.00 

0.S7 
60.19 

0.57 
0.57 

90.00 
'.90.00 

90,00 

90.00 
66.18 
0.57 

40.95 
90.00 
90.00 
90.00 
90.00 
90.00 
0.57 

66.12 
0.57 

54.81 
SEM -' 1.17 
0.73 
3.12 

There were'significant differences in the 
mortality of parasitoids due to different pes­
ticides on different days after treatment. Six 
insecticides namely endosulfan. carbaryl, 
phosalone. methyl demeton, dichlorvos and 
flu valin ate caused 100% mortality on day I but 
the residual effect declined sharply causing no 
mortality? days post spray (Table 2). eyper­
methrin was the most persistent and toxic insec­
ticide inflicting 100% mortality of parasitoids 
even six weeks (42 days) aftcr treatment. 
Monocrotophos was equally toxic to 
C.chlorideae ~< The other insecticides ·lost the 
iesid.ual toxicity to the parasitoid 21-28 days 
post treatment. 

J!'l0tmuch information on the effect of pes­
ticides on C.chlorideae is available except that 
?f Prasadt;t al. (1987) who reported the in­
fluence'of some;pestjcides. ?pplied as seed 

Days after application 
21 28 35 

0.57 
0.57 0.57 
0.57 0.57 0.57 
0.90 90.00 0.57 

48.83 23.8S 0.57 
61.20 48.83 0.57.· .. 
90.00 90.00 . 90.00 

':'54.76 0.57 0.57 
0.57 0.5":~ 0.57 

" 0.57 0.57 0.57 
0.90 0.57. 0.57 

54.76 0.57, ,0.57 
74.97 0.57 0.57 
68.83 0.57 0.57 
90.00 44.98 0.57 
, 0.57 0.57: .... 0.57/ 

~-,:- -- ~-. 

23.85 0.57 0.57 
0.57 0.57 0.57 

42.01 16.95 7.80 
Level of Sianificance 

0.01 
0.01 
0.01 

Mean 
42 
057 13;35 
0.57 13.35 
0.S7 13.35 
0.S7 70.25 
0.S7 49.14 
0.57 54.39 

90.00 '90.00 
··0.S7 .. 43.67 
0.S7 13.35 
0.57 28.49 
0.S7 c, 51:68 

057 46.64 
0.S7 49.53 

'0.57 48.65 
0.57 45:16 
0.S7 0.57 

,1-

0.57 40.24 
0.S7 0.51 
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Carbaryl. cndosulfan. phosalone. dichlor· 
vos, fluvalinale and methyl demeton showed 
high initial 1(' '(icity to C.chloridt'Qt'. But their 
residues disappeared more rapidly than the 
other insecticides. According to Plapp and Vin­
son (1977). carbaryl W.IS moderately toxic to 

c.HJluJrrnsis. Endosulfan showed high initial 
(Oxicit)' III c.sonorrnsis (Plapp and Bull. 
1(78). Phosalone and methyl demelon were 
also found jnili.llly toxit.: 10 yet another jeh· 

ncumonid I'hygcJdrllOIl Irichop:s' '111tHns. (Hu~· 

san t!1 al., 19X7). The high inili,,1 toxicity lind 
subsequent low rcsidu<ll loxicity of endusulf.sn. 
phosalonc and dkhlorvns 10 the encyrtid 
parasitoid l\rnCU;".f ativrna Comp, (Mani. 
1992a) and ftuvaJinale tn C.piutt'lIcU' (Mani, 
1992b) had been reported earlier, Besides the 
selective insecticides. the less persistent 
chemicals can also be incorporated in the in­
tegrated control programme (Meyerdirk rt al .. 
19K2). 

The remaining insecticides were moderate 
to highly persistent against C.chioric/('tu. The 
high toxicity of methomyl (Plapp nnd Bull. 
1978) and methyl parathion and malathion 
(Lingren ~t at .. 1972) to c.sonorensis and 
ehlorphriphos. dimethoate and phosphamidon 
to P. tr;chops (Hassan ~t at., 1998) had been 
reported earlier. Besides these insecticides. 
synthetic pyrethroids namely fenvalerate. 
cypermethrin and deltamethrin had shown high 
initial and residual toxicity to C.chlorideae in 
the present study. According to Dai (1990). 
C.chlorideae was sensitive to pyrethroids. 
Plapp and Vi nson (1977) al so reported syn­
thetic pyrethroids like permethrin and NRDC 
6 J to be highly toxic to c.sonorensis. In India. 
these pyrethroids were found very effective in­
itial1y against H.armigera and S.litura.But 
later, repeated applications of these chemicals 
had resulted in the outbreak of many insect 
pests due to disruption of important local 
parasitoids and predators. According to Meyer­
dirk et al (1982), the use of persistent chemi­
cals should be avoided in the pest mangement 
programme. Thus the information provided 

here would contnbute to the planning of rest 
man~gement prngranl1tlc. 
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