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ABSTRACT

The compatibility of mineral o1l mixed with
pPirimiphos-methyl {50% B.C.) or chlorpyrifos (48% E.C.} was
tested before and after mixing in both laboratory and the
field . No Creaming separation was observed in the field and
the mixtures thus passed the emulsion stability standard
test. Mixing of chlorpyrifos with mireral oil improved the
phsico~chemical properties of the mixtue because it incrased
the rate of spontanecus emulsification. Mineral oil,

¥

pirimiphos-methyl, chlorpyri

h
ty

s, cypermethrin (20% .€C.) and

methomyl (90% S5P) as well as the nixture of pi imiphes—methyl
or chlorpyrifos with mineral oil were tested in the
laboratory for their toxicity against Eriosoma lanigerum the

apple wooly aphid, by wusing two application methods.
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¢chlorpyrifos/0il mixture was the most toxic followed in a
descending order by pirimiphos—-methyl/oil mixture,
chlorpyrifos and Pirimiphos—methyl. Methomyl and
cypermethrin were the least toxic insecticides; based on
concentration/mortality regressions. Under the field testing
concentrations, the highest reduction in field population
was gained aftsr treatment with chlorpyrifos/oil mixture,

while the single o1l treatment gave less reduction.
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Origanophosphorus insecticides were used in orchards for
several years and replaced DDT and lead arsenate (Penman and
Chapman, 1980). Triavop(4.3% dimethoate and 30% light oil)
at the concentration {0.8-1.4%) was effective against all
forms of aphids (Natskova, 1984). The apple wooly aphid E.
lanigerum, has developed resistance to the used insecticide;
so alternative chemicals have been required periodically for
aphid control.

The present work is carried out to find an alternative

insecticide effective against apple wooly aphid.

MATERIALS AND METHODS

Insect

Field strain batches of E. lanigerum were collected from
apple trees (Edko region, El-Bohera governorate). Tissue
paper within perforated plastic bags were used to transfer
batches from the field to the laboratory. The batches were
employed for bicassay tests in the same day of collection.
‘Insecticides

The following formulated insecticides were evaluated in
the cpurse of the present work:- pirimiphos-methyl(Actellic,
50% E.C.), chlorpyrifos(Dursban, 48% E.C.), cypermethrin
(Cypergard 20% E.C.) and methomyl(Lannate, 90% S.P.).

The mineral oil was supplied by Amerria Petroleum

Refinement Company, Alexandria, Egypt, and purified
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accordipg to Hassan, 1990. It has specific gravity of
0.3585gkcc:; Saybolt viscosity of 64 Saybolt sec. USR of
94.8%; distillation 354 CPand flash point by Cleveland open
tester of 310 C

~Emulsi$n Stability and Spontaneous emulsification tests.

Emulsion stability test was carried out according to WHO
specifiéations( Annonymous, 1979), and the .method of
spontanéous emulsification was done according to( El-Sebae
and El-Akkawi, 1971).

—Compatibility of emulsifiable mineral oil with emulsifable
concentirate ofxinsectic1des.

The method of emuls;on stability test was used in the
determination of compatibility éf the emulsifiable mineral
oil with chlorpyrifos and pirimiphos—-methyl. The tests were
carried put at the field dilution and WHO concentration. The
amount of creaming,  separation and spontaneocus
emulsification were recorded.
~Expermintal methods
‘a. Dippiﬁg methods:~

Apple branches containing batches of 20-30 aphids were
wmmersed in  various insecticide concentrations of agueous
preparations for 10 seconds. Branches partly dried and held
in a giass cup (250 cc.,capacity), covered with muslin
texture And moertality percéntage was recorded 24 hours after
exposure. Binocular microscope was used in recording the

mortality data. Three replicates were carried ocut for each

133



JPC&LES Vol:3 No:l (1991)

concentration.
b. Residual film method:-

Filter papers (Whatman;s No.l, 9cm diameter) were dipped
for 15 seconds in the prepared concentrations of
insecticides. Filter papers wvere dried for an hour after
treatment. Ten aphids wvere placed on a rreated filter paper
within Petri dish. The aphids were held for 24 hours without
food, at 25 C and 7035 % relative humidity. The mortality
condnts were recorded after 24 hours. Every concentration was
triplicated. Vaiues of LC 50 were determined directly from
the dosage-mortality regression lines.

{Abbott's formula (1925} was used to correct mortality
percent. Statistical analysis was carried oat according to
Litchfield and Wilcoxon (1949} .
<. Field evaluation:—

A field experiment was carried out to study the toxicity
of chlorpyrifos and chlorpyrifos/cil mixture against E.
tamigerum 1in comparision with pirimiphOSwmethyl/oil mixture
- and pirimiph@s—ﬂethyl which is recomended for controling
aphids. The experiment was conducted at a farm in BEdkeo
region. A randamize sample of infested apple trees were
chosen for each. treatment {(five plus control). The mixtures
of the two insecticides with oil were prepared at the
recomended concentration of each insecticide alone with

{0.25% oil) to avoid any phytotoxicity of the mineral oil.
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RESULTS. AND D1SCUSSION

— Spontaneous emulsification test.

Spontaneous emulsification test was carried out for the
mineral oil, pirimiphos-methyl and chlorpyrifos alone and
their mixtures. The obtained results were recorded in
(Table 1), Pirimiphos—methyl and chlorpyrifos gave high
spontaneops emulsification (100%) at field and WHO
rancentraFions using hard water, but mineral oil gave low
spontaneogs emulsification, because it had a speceific
gravity less than that of water. The data are in good
agreement with the results of (El1-Sebae, and El—0Okda, 1972).
Mixing of chlorpyrifos with mineral 0il improved the physico-
chemical property of the treated mineral oil; it increased
the amount of spontaneous emulsification at the field and
WHO concentration.

—~Compatibjlity of emulsifiable mineral 011 with emulsifiable
concentrdte of inseckicides.

The compatibility of treated mineral ©il with pirimiphos—
mzthyl and chlorpyrifos were studied using hard water at the
field and WHO concerntration. Data in (Table 1)} showed that
all mixtures of mineral oil with pirimiphos—methyl and
chlorpyrifps passed the test. The compatibility test should
alawys be checked before mixing of the pesticides in the
field appﬂication( Matthews, 1985). Mixing of chlorpyrifos

with mineral oil improved the physico-chemical property of
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Table (1) : Spontaneous emulsification and compatibility of
emulsifiable mineral o1l with chlorpyrifos and

pirimiphos-methyl (1:1 v\v)

Serial Treatment Field concentration WHOconcentration

No. = e e
Spon Comp. Test Spon.  Comp.Test
Test% Sep.(ml]) Test% Sep.(ml)

i Chlorpyifos 100.0 0.0 0.0 0.0

2 [Pirimiphos—methyl 106.0 0.0 100.0 (VIRY

3 Treated mineral oil 18.0 0.7 30.0 1.0

4 1+3 2000 0.0 40.0 0.9

5 2+ 3 8.0 0.7 18.0 1.0

e et e e A e e e e e e e 2 e e o 2 o e ot e

Spon. = S"pontaneous emulsification
Comp. = Compatability
Sep. = STeparation

Table(2) : Laboratory Toxicity of the tested insecticides
against a field strain of E. lanigerum by the

Insecticide LCmo Confidence limits Slope
(ppm; of Llsn

Pirimiphos-methyi 17.0 12.14 - 24.57 L.ty
Pirimiphos-methyl/cil 4.0 1.90 - B8.40 0. 5y
mixture

Cvpermethrin 35.0 21.20 - 57.90 .92
Chidrpyrifos 9.5 6.60 - 13.70 1.10
Chiaorpyrifos/oil 1.0 0.58 - 1.83 .72
mixture

Methomyl 20.0 11.40 - 35.10 0.79

e e} e . e - A i o e e M e s o b e e o e e . e o it = . i - o i e Tt —  —n —on 2 o —
mineral oil alone give < 50% mortality.
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the treatsd mineral oil; it did not give any creaming
separatfien urnder the field concentrations. The improvement
of emulsion stability properties is due to the amount and
type of surfactants, which already are present in the
chlorpyrifos formmlation.

~The insecticidal efficacy:—

The values of LC 50, confidence iiw:its and the slope ars
Presented in (Table 2). The results of dipping methods
showed that chlorpyrifos/oil mixture was the most effiective
treatment followed by pirimiphos-methyl/oil mixtaye,
chlorpyrtifos, pPirimiphos—methyl, methomyl and cypermethr in.
Mineral oil treatment (0.25%) gave less than 50% mortality.
In the residual film technique chlorpyrifos/eil mixture gFave
the higher efficacy while methomyl gave the lower efficacy
(Tablie 3). In general the insecticide/cil mixtures were more
toxic to E. lanigerum than insecticide alone. Also the
oiganopﬁosphorus insecticides {pirimiphos-methyl and
chlorpyrifos} were more effective than the oxime carbamate
{methomyll) or the synthetic pyrethriod (cypermethrin). The
obtained results were in good agreement with the resuits of
Jackson and Wilkins, 1985. They found that pyrethriods,
being contact insecticides, are less successful as aphicides
than systemic insecticides. Moreover, the method of
application affects the efficiency of insecticides. The
insecticides and their mixtures with oil were effective when

the aphids were treated by dipping than by the residual
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Table (3): Laboratory Toxicity of the tested insecticides
against a field starin of E. lanigerum By the
residual film method

Insecticide LCS0 Confidence limits Slope
{(ppm) of LCS0
Pirimiphos-methy] 40.0 1$.40 - &Zz.40 0.80
Pirimiphos—methyl/oil 10.0 3.92 - 25.50 0.70
mixture
Cypermethrin 28.0 14.00 - 56 .00 0.83
Chlorpyrifos 14.0 7.18 - 27.30 1.00
Chlorpyrifos/ oil 5.0 2.12 -~ 11.78 0.97
mixture
Methomyl 130.0 70.27 -240.50 1.93
[P e o e e 2 i e S e e e o e e i R

mineral oil alone give < 50% mortality

90 Z wk
1wk P
80 - B 24 hr
x 70 1 1-Control
- 60 - 2-Chlorpyrifos+0il
- 3-Chlorpyrifos
H 50 4-Pirimiphos-methy)
. - . 5~Pirimiphos-methyl+0il
- 2 & 6-011
o 48 1 g z;.
H &
z 30 14
20 -
10 i o ]
g LEV bV BB RV Y
1 zZ 3 4 5 6
Treatments

Fig (1) Efrect of the tested insecticides on a rield strain
of E. lanegrium under field condition
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film,  so if the application of insecticides covering every
part orn an apple tree, it will give a good effeciency in
controlling aphids.

Fig. 1, illustrated the percent reduction in E, lanigerusm
pepulation after treatment with pirimiphos-methyl or
chlorpyrifos and their mixtures with o0il. The highest
Tecaction  in E. lanigerum was gained after treatment with
<hlorpyrifos/oil mixture and the least reduction was for the
single o0il treatment. The results suggest the possible - :»
of chlorpyrifos/vil mixture or chlorpyrifos alone as arn
alternative compound to control E. lanigerum. In addition a

good coverage of foliage will give a'good efficacy.
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