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Abstract

Two mineral oils and five organophosphorous insecticides were
tested individually againt adults of the wheat aphid Rhopalosiphum
padi.The results showed that primiphos-ethyl, primiphos - methyl and the
mineral star oil were more toxic than monocrotophos, dimethoate, mala-
thion and the mineral oil Shokrona super.

The joint action of insecticide /mineral oil combinations revealed
different levels of synergism except for primiphos-methyl/Shokrona sup-
er where antagonism was observe. The most effective combination was
primiphos - methyl/Star oil with a factor of sinergism 4.54, while the
least was dimethoate / Star oil .

INTRODUCTION

In recent years aphids appeared as a major pest on several crops in Egypt es-
pecially on wheat and cotton. Particular interest should be therefore devoted to
combat aphids with more efective means of control.

The growing concern with problems associated with insecticide use such as
misapplication, deleterious side effects on plant, unbalance of natural enemies, tox-
icity to mammals and the high cost of pesticide control, necessitate the search for
other means of control such as the use of mineral oils alone , or in mixtrues with in-
secticides. This will result into lower doses used and an environment that is less
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cotaminated with insecticides.

The use of mineral oils alone or combined with insecticides to control sucking
insects was previously studied by Moustafa and El - Attal (1984) .

The present investigation aimed at studying the relative toxicity of certain lo-
cal mineral oils, organoposphorous insecticides and their binary mixtrues against
the wheat aphid Rhopalosiphun padi (L.).

MATERIALS AND METHODS

Samples of wheat leaves infested with R.padi were collected from Dakahlia
Governorate in April 1989. Two mineral oils used were formulated at the Central
Agricultural Pesticides Laboratory under the names Star oil and Shokrona super.

v

Five organophosphorous insecticides were used, these were pirimiphos ethyl
(50% WP), pirimiphos methyl (50 % EC), monocrotophos (40 % EC), dimethoate
(40% EC) and malathion ( 40 % EC).

Insecticides and mineral oils were tested individually at several concentra-
tions against R.padi adults . Four replicates of ten adults each were used for each
concentration. The toxicological tests were carried out by using the slide-dip tech-
nique .

By means of a fine brush, adults were affixed to double faced scotch tape and
stuck tightly to the slides on the dorsal part. The slides were then dipped in the pre-
pared insecticide water solutions for ten seconds.The same technique was also used
for the control using tap water only. Natural mortality was corrected according to
Abbot's formula (1952) . Mortality was recorded two hours after treatments, and
all insects responded to touching with the fine brush were considered alive.

Mortality data were subjected to statistical analysis by the method of Finney
(1952), and the LC 5q values for insecticides and oils were determined . The toxici-
ty factor for insecticides was determined according to Sun (1950) as follows:

LC - of the most effective insecticide

Toxicity foctor = x 100
LC 50 of the less effective insecticide
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The joint action of insecticide/oil mixtures was tested by mixing a non lethal
concentration of the mineral oils ( 125 PPm) with the recommended concentration of
the insecticides. Series of dilutions were then made to obtain complete mortality re-

gression lines.

The degree of synergism was determined by estimating the factor of syner-

gism (F.S.) according to Chadwich (1961) based on LC50 values.

LC  of the insecticide alone

Factor of synergism (F. S.) = 50 x100
LC50 of the insecticide in the synergized form

The F. S. of one indicates no synergism, a value less than one means antago-
nism, and a value greater than one indicates synergism.

RESULTS AND DISCUSSION

Results shown in Table 1 indicate the toxicity factor of insecticides and min-
eral oils after two hours from treatment on the adult stage of R.padi. Pirimiphos -
ethyl is the most toxic insecticide with an LCs5¢ value of 110 ppm. The related com-
pound pirimiphos methyl came next with 96.5 toxicity factor. Comparatively, the
toxicity factors of monocrotophos, dimethoate and malathion were lower (22.3,
19.1 and 12.9, respectively).

Table 1. Relative toxicity of certain insecticides against the adult stage of R.padi.

Compound LC 50 Slope RiT. *
Ppm

Primiphos - methyl 110 2.78 100

Primiphos - ethyl 114 2.24 96.5
Star oil 282 2.51 39.0
Monocrotophos 493 3.32 22.3
Dimethoate 576 2.56 19.1
Malathion 857 2.26 12.8
Shekrona super 1949 1.56 56.0

* R. T. = relative toxicity
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Star oil is more toxic than Shakrona super as shown by the toxicity factors
22.3 and 5.6, respectively. It is clear that pirimiphos -ethyl , primiphos - methyl
and Star oil were more potent against adults of R.padi compared with monocrotopos,
dimethoate, malathion and the mineral oil Shokrona super .

Reduction in potency of organophosphates against 7.padi was demonstrated by
El - Hariry (1988) . Furthermore Sawicki et al., (1978) showed that the green
peach aphid M.presicae (Sulz.) acquired resistance to organophosphorous and carba-
mate insecticides world wide.

As demonstrated in Table 2 except for pirimiphos methyl which was antago-
nized by Shokrona super oil, different levels of synergism were achieved by insecti-
cides combined with Shokrona super or Star oil. The highest F.S. obtained was that
for pirimiphos methyl / star oil combination, followed by monocrotophos / Shokrona
super, then malathion / Shokrona super. Moderate factors of synergism were also
indicated with the mixture pirimiphos methyl/Shokrona super, monocrotophos /star
oil, dimethoate / Shokrona super then malathion/ star oil. On the other hand, the
combinations pirimiphos -ethyl / star oil and dimethoate / star oil produced slight
levels of potentiation.

Similar results were obtained by Mostafa and El - Attal (1985) who reported
that mineral oils if are properly selected and prepared, could be used separately at
the rate of 7.5 L/ ha for the control of thrips , but oil insecticide combinations were
superior to oil or insecticides if applied alone.
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