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Abstract

Laboratory experiments were conducted using the growth inhibi-
tor, CGA- 72662 against the newly hatched larvae of the pink bollworm
Pectinophora gossypiella (Saund.) to evaluate its biological activity and
latent effect on this pest. Data revealed that LCso values were 176.2
and 1046.44 ppm for susceptible and cyanox resistant strains, respec-
tively.

Treating the newly hatched larvae of the two strains with LCzs
concentrations of the compound (10.86 and 247.13 ppm)resulted in a
significant reduction of the pupal weight, number of deposited eggs/
female and eggs hatchability. Reduction in pupal weight was more evi-
dent in case of susceptible strain (32.51%) than the resistant one
(7.8%). Compared to control , reduction in the mean number of deposit-
ed eggs reached 54.9 and 43.95% for cyanox resistant and susceptible
strains, respectively. However, reduction of egg hatchability was about
27% for the two strains. The compound could be fairly considered po-
tent against the larvae of the pink boliworm.

INTRODUCTION

The pink bollworm Pectinophora gossypiella (Saund.) has firmly established it-
self in all governorates cultivated with cotton. New approaches of pest control will
continue to be needed in the future to manage the pest's populations more effectively
and economically, and in the meantime to replace the chemical insecticides which
ceased to give reliable control due to the development of resistance. In order to re-
duce build up of resistant strains in insects and minimize insecticide toxicity haz-
ards, insect control must be accomplished with low toxic chemicals. This goal may be
achieved by using different mode of action materials including insect growth inhibi-
tors, which prevent the development of the insects. Flint and smith ( 1977) and Flint
et al. (1978) found that diflubenzuron prevented the development of pink bollworm to
adult when administered in the larval diet at 1-10 ppm. Moore and Taft (1975) and
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Meisner et al. (1986) reported that benzoylphenyl urea insect growth regulators are
claimed to act by inhibiting the synthesis of chitin in larvae and this leads to mortal-
ity. Kubo and Klocke (1984) in California USA, mentioned that azadirachtin, which
did not directly kill the pests, but lowered their growth rate, made them more vul-
nerable to other mortality factors.

The present investigation evaluates the effect of an insect growth inhibitor,
CGA-72662 on the newly hatched larvae of Pectinophora gossypiella (saund.) in a
cyanox resistant strain compared to a susceptible strain.

MATERIALS AND METHODS

Source of insects: the susceptible strain was a laboratory strain,which
has been maintained for several years, while cyanox resistant strain was selected
from a field strain for 20 generations (Rofail et al., 1995). The resistance level to
cyahox was 29 fold. The artificial diet and all laboratory rearing techniques were
the same as reported by Abd El-Hafez et al. (1982).

Growth inhibitor treatment: The insect growth inhibitor was CGA-
72662(50%2—cyclopropylamino—4,6-diamino -S triazine). Six aqueous concentra-
tions were sprayed in Petri dishes (9cm diam.) using hand atomizer. Treated surfac-
es were left to dry. Thirty neonates were transferred with the aid of a fine camel-
hair brush to each treated Petri dish. An hour after exposure, treated and check in-
sects were transferred individually to a semi-artificial diet poured into (2x7.5
cm)glass tubes.

Tested growth inhibitor concentrations were 4000, 2000, 1000, 500, 250,
125, and 62.5 ppm for the cyanox resistant strain and 2000, 1000, 500, 250,
125, 62.5, and 31.25 ppm for the susceptible strain . Treated and control tubes
were held at 27+1°C and 80+ 5% R.H. Mortality was recorded after 7 days. LC 50
and slope values of mortality errors were statistically calculated through a Proban
software computer program.

Three hundred newly hatched larvae from each strain were treated (with the
same technique) by LCzs of the insect growth inhibitor, as well as, the control. Lar-
val tubes were examined daily and pupae were weighed at the next day to pupation.
Emerged moths were paired (5-10 pairs/ replicate), however, daily inspections
were made to calculate the average number of eggs/ female and the percentage of
hatchability.
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RESULTS AND DISCUSSION

Table 1 & Fig. 1 show the mortality percentages of newly hatched larvae of
P.gossypiella (susceptible and Cyanox resistant strains) treated with the insect gro-
wth inhibitor (IGl) CGA-72662. It appears that both strains were influenced by the
IGl. However, the susceptible strain was more affected than cyanox resistant strain
(LC50=176.2 and 1046.44 ppm., respectively). Larval mortality increased by in-
creasing concentration and the highest percentages of mortality 72.13 and 73.4%
occurred in case of the highest concentration (2000 and 4000 ppm for the two
strains, respectively). Mortality decreased to 33.67 and 9.5% in the lowest con-
centration (31.25 and 62.5 ppm respectively). Moore & Taft (1975) and Meisner et
al. (1986) reported that insect growth regulators are claimed to act by inhibiting
the synthesis of chitin in larvae and this leads to mortality.

Data in Table 2 show that treating newly hatched larvae of pink bollworm sus-
ceptible and cyanox resistant strains with LC25 (10.86 and
247.13ppm,respectively) significantly decreased the pupal weight, the mean number
of deposited egg/female and egg hatchability. The mean weight of pupae resulting
from treated larvae of the two strains (0.0164&0.0168 gm, respectively) were
significantly less than those of control (0.0243 and 0.0182 gm, respectively),
while, t values (P>0.05) were 8.27 and 2.05, respectively. Moreover, reduction in
pupal weight was more evident in case of the susceptible strain (32.51%) than that
of the resistant one (7.8%). Marshall et al. (1985) studied the effect of the growth
inhibitors (12-0 tetradecanoylphorbol -13- acetate and 12-0- (2methyl) butyryi-
phorbol-13- decanoate) against the pink bollworm. They attributed the growth inhi-
bition to difference in larval weight.

Treatment of newly hatched larvae of both cyanox and susceptible strains
with LC 25 of the IGI compound , drastically reduced egg production of resultant fe-
males. The mean number of deposited eggs/ control female of the two strains were
146 and 107.85 eggs, respectively. These means were significantly reduced to
66.01 and 60.45 eggs/ female after the treatment (t 0.05=4.78 and 11.304, re-
spectively). Reduction of the deposited egg/ female reached 54.5 and 43.95% com-
pared to the control for both considered strains.

The hatchability of €ggs was significantly affected and decreased from 87.08
and 70.15% for control to 63.45 and 50.86 %, respectively when the newly hatched
larvae of the susceptible and Cyanox resistant strains were treated with the LC 25
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Table 1. Effect of CGA-72662 on newly hatched larvae of P.gossypiella susceptible
and cyanox resistant strains.

Strain Concentration % Corre- Slope LC50 LC25
(ppm) cted (m) (b) (ppm) (ppm)
Susceptible 31.25 33.67 0.5536 176.20 10.86
62.5 40.00
125 46.90
250 53.20
500 60.02
1000 66.25
2000 7213
62.5 9.50 1.069 1046.44 247.13
Resistant 125 15.10
250 25.17
500 36.57
1000 49.30
2000 61.70
4000 73.40

Table 2. Effect of treating newly hatched larvae of P.gossypiella susceptible and cyanox
resisant strains with LC25 concentration of CGA-72662 on pupal weight,
number of eggs and percent hatchability.

Strain and pupal weight (gm) | deposited eggs/female % hatchalility
Treatments
Mean | % Reduction |Mean | 9% Reduction |Mean| % Reduction
Susceptible
Treatment | 0.0164| 32.51 |66.01 54.5 63.45 27.14 .
Control 0.0243 146.00 87.08
t-value 8.27* 4.78* 7.10*
Resistant
Treatment | 0.0168 7.8 [60.45 43,95 50.86 27.5
Control 0.0182 107.85 70.15
t-value 2.05* 11.304* 4.11*

* Significant at 0.05 probability level.
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concentration. Reduction in egg viability was nearly equal for both treated strains
(27.14 and 27.5%, respectively). Attia (1991) stated thgt Heliothis armigera (Hb.)
treated with insect growth inhibitor laid less number of eggs than untreated.

Results indicate that the response of the developmental processes of the pink
bollworm to one dose of the growth inhibitor CGA-72662 is gaining grounds as a
useful approach in pest management. Such compound as well as the similar ones
seem to be recommended for use in the field. Since the pink bollworm has more than
one generation per year, and laying eggs extended widely during each generation, it
may be expected that these compounds, when applied, may probably have a potent
effect on the newly hatched larvae and, subsequently, help suppressing its popula-
tions.
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Fig. 1. Ldp lines of CGA-72662 on newly hatched larvae of P.gossypiella susceptible
and cyanox resistant strains.



INSECT GROWTH INHIBITOR ON LARVAE OF PINK BOLLWORM 1483

REFERENCES

1.Abd El-Hafez, Alia, A.G. Metwally and M.R.A. Saleh. 1982. Rearing pink bollworm
P.gossypiella (Saund.) on Kidney beans diet in Egypt (Lepidoptera: Gelechii-
dae).Res . Bull. Fac. Agric., Zagazig Univ., 576, 10pp.

2. Attia, B.M . 1991. Effect of two insect growth inhibitors on egg laying and egg
hatchability of Heliothis armigera (Hb.) (Lepidoptera, Noctuidae). Anz. Schaed-
lingskd Pflanzenschutz Umweltschutz 64 (4): 75-77.

3. Flint, H.M . and R .L. Smith. 1977. Laboratory evaluation of TH 60-40 against the
pink bollworm J . Econ. Ent., 70: (1) 51-53 .

4. Flint, H.M.,R. L . Smith, J .M. Noble , D.shaw, A.B.Demilo and F.Khalid. 1978 La-
boratory tests of diflubenzuron and four analogues against the pink bollworm
and a field cage test with diflubenzuron and EL- 949 for control of the pink boll-
worm and cotton leaf perforator. J . Econ. Ent., 71:616-619.

5. Kubo, I. And J.A. Klocke. 1984 . Limonoids as insect control agents. Symposium
international: 117- 129.

6. Marshall, G. T., J.A . Klocke, L.J . Lin A.D. Kinghorn. 1985 Effects of diterpene
esters of tigliane, dephnane, ingenane and lathyranc types on pink bollworm, P.
gossypiella (Saund.) (Lepidoptera: Gelechiidae). J.Chem. Ecology., 11:191-207.

7. Meisner, J, M. Klein and K.R.S.Ascher . (1986). Effect of some benzoyl-phenyl
ureas on larvae of E. insulana. Phytoparasitica, 14:3-9.

8. Moore, R.F. Jr. And H.M .Taft.1975. Boll weevils, chemosterilization of both sex-
es with bisulfan. Plus Thompson - Haywood TH 6040. PHytoparasitica, 68:96 -
98.

9. Rofail, F. Mona, Y.F. Ghoneim, A.M. Allam, Farida A. Ayad, Amira A. Rashad and
Mary E. Keddis. 1995. Insensitive acetyl cholinesterase, alphaesterases and
glutathion s- transferases activities as factors in resistance of pink bollworm
to the organophosphorothioate Cyanophos. Egypt J.App. Sci., 10: (9)



1484 S.N KOSTANDY et al.

39l ouddl 1T ua el yull Lo T phiall gasl) Elaa saf 4515
S 55 Ll R Y GATGE Cea a3 5 52110 5 L1

J25b 5 (5058 Bge v (guibaad Caial jaain
SR e e salls s, 515 s

Bimall = Ball el )31 & padl 3K 5 - LA Ll & pas sgrs

ouddll e GA-726625 piuall gaill biie Tallad 5085 Lulans o ylad cuyald
2SR Gl an s 03 GuS bl sl gLy Laboaadl Tlis 811 55101 na gl Eayaall
esle e Il oo JSI Gl (B a3 VL EN 68 G AVLLY g ul ¥ e /0. J caiall
[ pet]]

o AYod ol 50€ 51 Gt e JST Gnnall Guiall Uslas ol 43y
Slhstin (Bgsina paliisl & gua A oealll f3eja YEV,AY 5 V., A1) ol 8y
Lol g llalal) @G5l e sl el p8l Ga ) sae g 43l o 51aadl o5
S S (BTVA S TYON iy (oolaadl 55 (o Lo i gilanll e pp Bl 085 €@ s
0adlS ais pasallsse Lol Ualall jud il yially G slEe Jestl e Husistadl]
AXV laday Guiall s ca Sl LaS o sl e Gunldiwll 7 6740 4080 Loy
aal€ dlanial 0e B oa oo Tl jull Jaa S la iy g Saihibadl GIS 5 Lo 33
calas y5 11 5 el su gl Goaall Guiall w43 ol Ll



