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their cooperation iA the survey for 

parasitism in different states. The 
assistance by staff of pulse ento­

mology unit at ICRISAT in many of 
the observations is thankfully ack­

nowledged. 
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Relative Contact Toxicity of Four Common Insecticides to Apanteles Spa 
(vilripennis sp group) and its Host Spodoptera litura (F.). 
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ABSTRACT 

Four insecticides each in three concentrations i. e., carbaryl and malathion 
(0.05, 0.07 and 0.10%) and endosulfan and phosalone (0.02, 0.04 and 0.05%) 
were evaluated in the laboratory for their efficacy against the tobacco caterpillar, 
Spodoptera litura (F) simultaneous to safety considerations to the associated para­
site, Apanteles sp. (vitripennis sp. group). All the insecticides prpved significantly' 
toxic to the parasite as well as to its host at all concentratiOnlS. Consideri ng the 
relative z3fety in terms of percentage mortality inflicted to the parasite, phosa­
fone proved to be distinctly safer of the four insecticides. Considering the maxi­
mum safety to the parasite and control I of the pest, it was concluded that 
phosalone (0. 05%) was the best. . 

Key words: Safety, contact Pesticides Carbaryl, Malathion, Endosulfan, Phosalone 
Parasite Apanteles sp. Toxicity Spodopte ra I itura . 
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Though tobacco caterpillar, Spod­
optera litura is suppressed by a large 

natural-enemy complex, Apanteles 
sp. (vitripennis sp. group) is one of 

the key biocontrol agents. i Using 

broad spectrum and persistent insecti­

cides against the insect pest cou Id be' 

.... catastrophic to the biotic balance. 

The decision to use insecticides 

must be based on the range and degree 

of selectivity for fighting a particular 

group of pests, carefully sparing the 

non-target organisms I ike the natu fa I 

ene'mies of insect pests (Kushwaha 

and Bhardwaj, 1977). Studies were, 

therefore, made to screen some 
common insecricides for their safety 

to' Apante/es sp. (vitripennis sp 
group) . 

MATERIALS AND METHODS 
An experiment was carried out 

in a completely randomized design in 
the laboratory to evaluate four 
commonly used insecticides, each in 

three concentrations, i.e .. carbaryl and 

malathion (0.05, 0.07 and 0.10 % ) and 

endosulfan and phosalone (0 02, 0.04 

and 0.05%) for their efficacy against 

S. litura and safety to the associated 
parasite Apante/es sp. (vitflfennis sp 

9roup). Twelve hour, old parasite 

adults were. exposed to treated cauli­

flower lepves placed in glass jars 

(15 x 10 em). Inner surfaces of jars 
also were treated with respective 

insecticides of desired concentrations 

and dried before use. Simultaneously, 

J II instar larvae of the host were 

release-d in these ja rs. The leaves 
were previously sprayed with graded 

concentrations with hand compressien 

sprayer and dried for one hour before 

parasite adults and host caterp;ilars 

were exposed to them. Th~ mouths 

of the jars were covered with muslin 

cloth. In all, there were 13 treatments 

including control (water spray) each 

replicated thrice. Ten parasite adults 

and 20 host caterpillars were exposed 

in each repl icati on. The para si te 
adults were provided 30% honey in 

cotton swabs 

Mortality counts of the parasite 
adults as well as of host caterpillars 

were ree orded 
24 h ,; up to 72 h 

sepatately every 
after these were 

exposed to treated Jeaves/jars. Per­

centage mortality was worked ou t 

separately in each case. The ddta 

were analysed statistically after angular 

transformat ion 

RESULTS AND DISCUSSION 
All the insecticides proved signi­

ficantly toxic to the parasite as well as 

to its host. at all concentrations and 

all durations, as compared to the 

control. Consideri ng the rei ative 
safety in terms of percentage kill of 

the parasite, phosalone proved to be 
distinctly superior of the four insecti­

cides tried. Phosalone was equitoxic 

at all the three concentrations 24 h 
after treatmen t. The mortali ty ranged 
from 56.68 to 70.33/~. However, 

48 h after the parasite adults were 

exposed to the treated cauliflower 

leaves I jars, the mortality percent 

recorded was 63 42. 80.69 and 83.65 

at 0.02,0.04 and O.05·~~. respectively. 

After 72 h, the lowest concentration 

lO.02('o) alone was signif,cantlv 

superior to the rest and knockEd down 

76.82<.~~ of parasite adults; whereas, 

it was 93.30 and 95.47 ~.~ at 0.04 and 

0.05':0 concentrations of the insec­

ticides respectively. 
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Endosulfan proved next in pre­

ference to phosalone. Its two lower 
concentrations were in parity to the 
two higher concentrations of phosa­
lone when mortality at 24 h after 

exposure was 
pondingly, the 
and 74-'82,%. 

considered. Corres­
mortality was 73.49 

Similar efficacy was 
recorded following 48 h. However, 
after 72 h, only lowest concenration 
of endosulfBn was comparable to 
two higher concentrations of phosa­

lone. The mortality iecorded in this 

case was 83.65 and 86.98~-;' after 48 h 

and 98.85 and 100.00~~ after 72 h. The 
remaining insecticides and the respec­

tive concentrations were less safer as 

compared to phosalone and endosul­

fan (Table 1). 

Considering the mortality inflicted 
to the pest S. litura fol/owing 24 h of 
applications. car baryl 0.1 O~~, endo­
sultan O.05/~, phosa/one 0 05% and 
malathion 0.1 O~,{, showed comparable 
bioetficacy, with mortality ranging from 
33 32 to :<8.32%. After 48 h of 

exposure, carbaryl 0.10/';;, endosutfan 

0.05/;; and phosalone 0.05 % uniformly 
inflicted 53 33% mortality. Similarly, 

the efficacy of phosalone 0.05°'~, 
carbaryl 0.10% and endosulfan 0.05%) 
after 72 h depicted a mortality range 
of 66.68 to 70,QO'%;. The other 
insecticide concentrations provided 
significantly lower mortality as is 
evident from Tab!e 1. 

Considering the maximum safety 

to the parasite and mortality of the 

pest; it may be concluded that pho­

salone·at 0.05% concentration was 

the best. Further, the next lower 

concentration 0.04% may be next 

choice in view of the safety consi­

derations. The present findings are 

in conformity with the findings of 

Kushwaha (1982) who also reported 
\-; 

phosslone safer to Apanteles sp. 

These findings are also in concurrence 
with those of Hamilton and Atria 
(1976) who reported carbaryl. 
malathion and endosulfan highly 
toxic to Apanteles glomeratus. 

Table 1. Effect of inspcticicies on adult parasite. Apanteles sp. (vicripennis sp. group) and 
its host S. lilura unjer laboratory conditions 

Treatment/ 
Concen tra1 ion ('j;,) 

Car baryl 
Carbaryl 
Carbaryl 
End,'sulfan 
Endosulfan 
Endosulhn 
Malathion 
Malathion 
Malathion 
Phosalone 
Phosillone 
Phosalone 

0.10 
0.07 
0.05 
0.05 
004 
0.02 
0.10 
0.07 
0,05 
0.05 
0,04 
0.02 

Paras i Ie 

93.30bc 
86.98cd 
83.65cde 
8365cda 
76,82def 
73.49dcf 

100,00a 
10000a 
98.85ab 
70.33efg 
63.42fg 
56.68g 

Serial cumulatIve. mortality (%) at different 
duration (h after treatment) 

24 
Host 

38.32a 
2G.63bc 
21.63d 
38.32a 
28.30b 
23.28cd 
33.32ab 
26.63bc 
18.26e 
38.32a 
38.30b 
23.28cd 

48 
Parasite Host 

98.85ab 
9885ab 
95.47bc 
95.47bc 
86.98cq 
83.p5d 

100.00a 
, OO,OOa 
100.00a 
83,65d 
80.66de 
63.420 

53.33~ 

36.6E5c 
26.63e 

53.33 q 

39 97bc 
31. 64d 
41.63b 
31.64d 
31.64d 
53.33a 
41.67b 
28.30e! 

72 
Parasite Host 

100.00a 
100.00a 
100.00a 
100.00a 
100.00a 
98.85ab 

100.00a 
100.00a 
100.00a 
95.47c 
93.30c 
76.82d 

68.36a 
41.67cd 
31.C4f 
66.68ab 
44.88c 
3828ce 
61.68b 
::l9,32de 
36.65def 
70,00a 
4687c 
33.32tf 

In a vertical column, means followed by same letters are not dIfferent st2!isticaJ!y 
(P = 0.05) hy L. S. D. 
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Developlnent and Feeding Potential of 
Cr yptolaenlus montrouzieri Muls. on 

M aconellicoccus hirsutus 

Coccinellid Predator. 
the grape mealybug, 
(Green) 
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ABSTRACT 

Development and feeding potentia! of the coccinellid predator. Cryptolaemus 

rnontrouzier; Muls. was studied on the 'eggs, nymphs and adult females of the 
grape mealybug, Maconeflicoccus hirsutus (Green). The life cycle of the predator 
was prolo!1ged when it was reared on eggs of mealybugs. Incubation.period ranged 
4 to 5 days. The grub took 22.80, 13.85 and 13.45 days when reared on eggs. 

nymphs and adult f male mealybugs, respectively. The prepupal and pupal periods 

averaged 2.10 and 8.50 days, respectively. Adult longevity averaged 55.90 days 

for males and 61.40 days for females. The mean fecundity of a mated female 

was 210.52. The coccinellid grub consumed a total of 881.30 eggs or 259.00 

nymphs or 27.55 adult females of M. hi,sulus under laboratory conditioni. 

Key words: CrlPtolaemu! m:Jntraufieri, Maconellicoccus hirsutus, development. 
feeding potential. i 

The predator. Cry pt 01 aemus 
montrouzieri Muls. is native to Austra­
lia. Following the successful control 
of mealybugs in California, the beetle 
was introduced into I nd ia in 1898 by 
New Port (Puttarudriah et aI., 1952). 
lts biology has been studied earlier 

Contribution No. 83/87 of !.I.H.R. 

by several workers on ma ny species 

of mealybugs (Tirumala Rao and 
David, 1958; Fisher, 1963; Liotta and 
Mineo, 1965; Bhat et al., 1981; 
Satyanarayanamurthy, 1982)'. Recent­
ly a lot' of interest has been shown 
on the use of C. montrouzieri for 
the suppression of grape mealybug. 
Maconelficoccus hirsutus Green. The 
present study was carr ied 0 ut to 


