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Abstract

Tests were conducted to study the combined action of gamma
radiation with the insecticides pirimiphos-methyl and permethrin against
Sitophilus oryzae adults. Radiation was applied befor pesticide treat-
ment. Dosages of 2and 4 Krad did not produce any mortality when ap-
plied alone, and actually afforded some protection to the insects against
the two insecticides up to three days.

After 12 days, radiation combined with insecticides was slightly
more lethal than either insecticides or radiation alone. Combined treat-
ments produced quick mortalities than did radiation alone.

The combination of permethrin and gamma radiation was more
toxic to S. oryzae adults than with primiphos-methyl.

INTRODUCTION

Most of the available literature regarding the lethal and sterilizing effects of
gamma radiation on stored-product insects was reviewed by Watters (1968). The
possibility that irradiation may become an established technique for controlling
stored grain insects has been increased. Studies on the combined effects of gamma
radiation with other treatmens like infra red (Cogburn et al., 1971), microwaves
(Tilton et al., 1972) have been reported. Combination of these treatments is likely
to be economical and complementary in their effectiveness against insect pests. The
studies on the combined effects of ionizing radiations and insecticides conducted if
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insects are exposed to radiations prior to insecticidal treatment.

This study was designed to determine the effecs of sublethal doses of gamma
radiation on the susceptibility of the rice weevil Sitophilus oryzae (L.) fed on maize
treated wih primiphos-methyl and permethrin.

MATERIALS AND METHODS

Insects
All treatments were carried out on 48h-old adults of a susceptible strain of
Sitophilus oryzae (L.).
a. Common name : Pirimiphos-methyl (Actellic 50% EC) (2- diethylamino-6-
methylpyrimidin-4-yl dimethyl phos-phorothinoate).
b. Common name : Permethrin (Coopex) (3- phenoxybenzyl-cistrans () -2,2 dime-
thyl-3-(2,2 dichlorovinyi) cyclopropane-1- carboxylate).
Irradiation
The insects were subjected to gamma radiation using the model 1-2 Cobalt-
60 irradiation unit (Gamma Cell 220) Located at the Nuclear Atomic Energy Estab-
lishment.
Application

Four concentrations of each insecticide were prepared in volumetric flasks.
The solvent used was acetone. One ml of each concentration was applied to a 9 cm
diameter filter paper and then to dry under a gentle stream of air. After complete
dryness, 20 insects were confined in each dish and left exposed to the pesticide film
for 24 h after which mortality was recorded. This technique was repeated after 3
and 12 days from radiation.

Experimental design and analysis of data

The experiments were designed to determine the LCgq values when the insec-
ticides were either used alone or after irriadiation. Mortality percentages were
corrected for natural mortality according to Abbott’s formula (Abbott, 1925).

Two types of treatments were invesigated :

1. Insecticides tested on unirradiated insects (the control was normal insects).



TOXICITY OF INSECTICIDES TO IRRIDIATED S.ORYZAE ADULTS 967

2. Insecticides tested on insects after immediate irradiation with a dose of 2 and 4
Krad, and at 3 and 12 days after irradiation (the conrol was irradiated insects).

To study productivity, bactches of 150 newly emerged couples of adults were
irradiated with 2 and 4 Krad then exposed to the LCg5q of the two tested insecti-

cides.
The total number of offspring emerged was recorded after 6 weeks.

All tests were carried out at 28 +1°C and 65-70% R.H._

RESULTS AND DISCUSSION

Data in Table 1 showed that after one day exposure, irradiated adults (2 Krad)
receiving various concentrations of permethrin spray ranging from 0.01 to 0.07
ppm were almost normal.

After three days of irradiation and at the lower concentrations 0.01 and 0.03
ppm, no mortality occurred with permethrin treatment.

After 12 days of irradiation, mortality of the irradiated adults was highly in-
creased.

In non-irradiated adults, however, mortality ranged from 31.6 to 82.7% at
the respective concentrations (after 12 days).

In case of pirimiphos-methyl treatment, no mortality was observed when ir-
radiated adults were subjected to all concentrations after one and three days of ir-
radiation. Morality ranging from 37.3 to 86.0% was observed after 12 days of ir-
radiation. On the other hand, in the non-irradiated adults, mortality ranged between
35.0 and 77.0%.

With both insecticides at the periods one and three days, irradiated insects
were obviously more tolerant than the non-irradiated aduits.

Seemingly, radiation suppressed the toxicity of the tested insecticides to
S.oryzae adults, but radiation was lethal after 12 days and eventually killed the in-
sects. This agreed with Robert and Roy (1972) who found that a low dosage of radi-
ation (5 Krad) suppressed the toxicity of malathion to red flour beetles.

Results of S.oryzae adults irradiated at 4 Krad then treated with different
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concentrations of insecticides are shown in Table 2. Again, the first two periods 1
and 3 days, showed no mortality. After 12 days of irradiation, mortality ranged
from 44.66 to 88.33% for permethrin and occurred only at the highest three con-
centrations of primiphos-methyl (10.0 to 98.67%).

The LCgq values of permethrin and pirimiphosmethyl in non-irradiated and
radiated adults are given in Table 3. These values showed that irradiated S.oryzae
adults were significantly more susceptible to both insecticides than non-irradiated
adults. The decrease of the LCgq of the insecticides when applied after irradiation
indicated a certain degree of synergism. This agrees with Rush and Ware (1969)
who observed an increase in the toxicity of azinophosmethyl against irradiated pink
bollworm, Pectinophora gossypiella (Saunders). They suggested that the mode of
azinphosmethyl action in irradiated and normal moths is different.

It seems that the interaction of irradiation and insecticides should be thor-
oughly investigated. It is likely that reduction of insecticide toxicity by radiation
would be more pronounced in some other insects or in other metamorphic stages. In
this connection, Georghiou (1965) pointed out that radiation may alter somatic tis-
sues to the extent of decreasing or increasing the efficiency of cells which can de-
toxify pesticides, or by modifying permeability, transportation or retention mecha-
nism for the pesticide.

- Table 4 indicates that adult fecundity measured as the number of Fq progeny
was completely inhibited in irradiated females not treated with insecticides.
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Table 3 . LC50s and slopes of permethrin and pirimimiphos-methy! for non-
irradiated and irradiated adults of S.oryzae (L.) at 2 and 4 Krad after 12 days
from irradiation.

Non-irradiated Irradiated
Insecticide 2 Krad 4 Krad
LC50 | slope LC50 |slope LC50 | slope
Permethrin 0.049 |1.295 0.020 | 1.643 0.014 | 1.386
Primiphos-methyl | 0-560 | 0.935 0.230 | 1.40 0.403 | 0.816

Table 4 . Average number of offspring of S.oryzae irradiated by 2 and 4 Krad then
treated wih LCgqs of insecticides.

Control Permethrin Primiphos-methyl
Control 81.33 28.67 36.33
2 Krad 0.00 0.00 0.00
4 Krad 0.00 0.00 0.00
REFERENCES

1. Abbott, W.S. 1925. A method for computing the effectiveness of an insecticide.
J. Econ. Entomol., 18 (2) : 265-267.

2 . Cogburn, R.r., J.H. Brower, and E.W. Tilton, 1971. Combination of gamma and
infra red radiation for control of angoumois grain moth in wheat. J. Econ. Ento-
mol., 64: 923-925.

3 . Georghiou, G.P. 1965. Effects of carbamates on housefly fecundity, longevity
and non-ittadiated adult red flour beetles. J. Econ. Entomol., 65:185-188.

4 . Robert, R.C. and D.S. Roy. 1972. Toxicity of malathion to gamma-irradiated and
non-irradiated adult red flour beetles.J. Econ. Entomol., 65: 185-188.

5 . Ruch, R. and G.W. Ware. 1969. Toxicity of DDT, carbaryl and azinphosmethyl to
gamma irradiated pink bollworm moths. J. Econ. Entomol., 62: 1124-1125.

6. Tilton, E.W., J.H., Brower, G.A. Brown, and R.L. Kirkpatrick. 1972. Combination
of gamma and microwave radiation for control of the angoumois grain moth in
wheat. J. Econ. Entomol., 65:531-533.

7. Watters, F.L. 1968. An appraisal of gamma irradiation for insect control in ce-
real foods. Manitoba Entomol., 2: 37 - 45.



972 SANAA. M MAHGOUB

3 yda Lo g stasuadl gdatins pusdaas sullganae 5250
£ Lot Lyalaloa il y2lalalh 3 ,¥ 1T s

S dand S 40 P

83uall Sl Gael ) 30 & padl) 3<5a- @ bl Llay &ipas agrs

o3 sl sl oS 6 oY Laayud Gudisela &) Gutie yas 55Y) Lagun B ydin Ualas s
Walall sia el udy gusiesadly Julivs ugdaas sl (gaue e S5 S 5dall Uslas
T |

Lo anall (88305 Gaotepuad) s el Ladie il @l dall ol
e opeoF Lagia JSI crall (ol 55000 GIS Guia Judas pusies sl sl Ll
cloge ol Lpasa st as Sl elpdeall Lowddly - (Alosdl e goalll (5o -, 000
ol ell3S Jutne ugdaasall de 3 Le Guote sl e Gapasall Gl
ousdsas sl Gosie sl e JST el (awdl 5085000 Las aladnl (1 Alaladl
Basaall L,ul pie (A p Liad Ladawd coal wily . pladd) Gepon Woladl say Jodins
SaoasAll passl o J<s Tatall o TaSIET)
o 5o Lingua Byt an 3ol il HIS G yta sull sava 3 Lual yull =il LS

QR . SORPHPY PN | P



