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ABS

?he c atibility of rnineral oil rni vith
pirimiphos--nethyl (50% E-C.) or chlorpyrifos (4g% E.C.) was
tested before and after mixing in both laboratory and the
field No cr-eanning separation Lras observed in the field and
the mixtures thus passed the emulsion stabi.lity standard
test. Mixing of chlorpyrifos with rnineral oil im ved the
phsico-cher'ical properties of the mixtue because it incrased
the rate of spontaneous ermrlsification, ltineral oil..

orc chlo ifos with mineral oit uere tested in the
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chlorpyrifos/oi7 mirture uas the npst toxic fglLorled in a
descendi49 order by pirimiphos-rethy)./oil m:.:rture,
chl.orpyr jffos and pirimiphos-roethyl . Met.homyl and
c)rperrrethrj.n lrere the least t.oxic insecticides; based on
e(:ncentrqt!"on/nnrtality regressions. under the field testlrlg
co:lcentratlonsr the highest r:edustion .in fiel,il populatron
uas gairpd af t*:r treatrent vjth chlorpyrifos/oi1 mixtu:.e,
"*'ri.i.e the sirrgle ,*ll treatrnent gave Less red,lction.

t r\i-rqoDucr I ofr

1::;r iaT
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Ortganophosphorus ins,ecticides vere used in orchards llor

severtal )rears and replaced DD? ard ]ead arsenate (Perunan and

Chapnlan, 1980). Triavop(4.3* dir:ethoate and 3O!6 light ol.I)

at the concentration (0.8-1.4t3) uas effectrve against all

forrc of aphids (llatskova, 1984). Ttre apple' wooly aphid E.

loat6erur, has developed resistance to the us,ed insecticicb;
so allternatiee chemj.cals have been reguired periodically lior

aphid control.

?t1e pr€sent nork ig carried out to find an afternatj,ve

insecticide effective against apple uooly aptrid.

I.IATERIALS AS }fT}FOIS

Inseclt

Field gtrain batches of E. tontgerur yere collected fro
apple treea (Edko region, El-Bohera goverrrorate). Tissiue

paper uithin perforated plastic bags uere us,ed to transf'er
batches fron the field to the laboratory. The batches D€lre

emplopred for bioassay te6ts in the sane day rof collection.
Ineecticides

t1re foltoning fornrlated insecticides eere evaluated in
the cpurce of the present nork:- piriniphosrnethyl(Actellic,
50* F.C. ), chlorpyrifos(Dr,rrsban, 48i E.C. ), c;4>errethrin
(Clpergard 20t E.C. ) ard rethmyl(Lanrrate, 90t' S.p.).

Ttre mirrral. oil uas suppli.ed by Arr:rria petrolenra

Ref irrerent Coapany, Al.exardrir, E9Ipt, and purifi,ed

rg2
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accordipg to Hassan, 1990. ft h.s sl>ecific aravity o,f
0-85859./cc.; saybolt viscosity of 64 saybort sec. usR o:f
94'8%; distillation 354 coand fl-ash point by cleveland operr
tester Of 3lO C:

--Ernulsien stabirity and sponta'neous ernr.rf si.f icat.ion tests.
Errul$ion stability test rras carried out ac<.:ordj.ng to lIHo

specifiqations( Annonyrous, I97g), and the, .nethod oI:
s,pontangous emulsif ication vas done accordj.rrg to( El_sebaer
and E]*Akkawi, I97J.).

{ompatibilrty of emulsrfiable mi,nerar oil uith ernursifabre
concenttrate of insecticrdes.

The trethod of emulsion stability tFst was used in the
det-ermin'tion of compatibitity of the enu.rlsifi,able mirrera]
oil uith chl'cirpyrif os and pir-imiphos--urethyl . Trhe tesr.s were
carried put at the field dir.ution and lJHo concentration. Trre
,rrpunt oI' creamlng, separat.ion and spontaneous
e:'nulsif ication were recorded.
--Expermifrtal n*:thods

'a " Dippilrg nethods : -
Apple branches containing batches of 20_10 aphrds 1.lere

r'nrnersed 1n vari.ous irisect.icide co'centrations of agueous
preparatil0ns for 1r) seconds. Branches partly dr-ied and held
in a gliass cup (250 cc. ,capacity), covered with mu.slin
t.exture fnd rrnrtalrt/ percenEage lras recorded 24 hours after
exposure. Binocurar nicroscope was used in recording the
[prtality data_ 'Three replicates se crrrr.ed out for each
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coneentration '

b. ftesidual film lmthod:-

Filter PaPers (lfhat.rrBn's No'l' gcnr dianeter) uere dipped

for L5 secondg in the Prepard concentrations of

insEcticides' Filter PaPeret nere dried for an hour :rfter

trgatr€nt. Ten aphids were glaced on 
' 

tr€:ated filter llaper

sitlhin Fetri dish' The aphids were held for 24 hours vrilthout

foqd, at 25 Coand 7Or5 tt relative hr:midity" lhe rprtality

1:$r1nts ver€: recorded after 24 hours' Every concentratio:n rtas

triplicated, Values of LC 50 r+ere detern:ined directl)r from

t-hd dosage--nsr:tality regression lines'

Abbctt's formula (1925) was used to cor!'t-:ct mortality

pefcent ' Statis'cical analysis nas carried out according to

Litchfield and !iiicoxon (1949) '

c" Field evatruation:-

A field experinent rras carried out to strrdy the to>:icity

of chlorpyrifos and chlorpyrifosy'cil mixture agains;t E'

lonigerun rn eomparision with pirinriphos-tethyl'/oi1 mj'xture

. and piLrimiphcs-tnethyl which ie reconended f,sr contr:oling

aphids. The experirent rras conducted at a farm in Edkc'

region. A rand,amize sample of infestecl apPle trees ver€)

chosenforeach.treatment(fivepluscontrol).T}em1:rture€'

of the tuo insecticides with oil uere prepared aE the:

reconrended concentration of each insecticide alone vitlt

$.25X oil) to avoid any phytotoxicity of the mineral oil'
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RESII-TS Ar0 Dt SCIrSS tottl

- Spontaneous errulsification test.
Spontlneous em.rlsificatio4 test vas carried out for tlr€

mineral oil, pirirniphos-rrethyt. and chlorpyrifos alone and
their mifitures. The obtained results rrez-erecorded in
(Tabie f ). Pirimiphos-tethyl and chlor-pyrifos gave hrgh
spontaneolrs ernursif ication ( loox) at f rerd and ldHo

c.)ncentrations using hard water, but mineral oil gave lc;x
spontaneous ernulsrfication, because it had a speceific
gr-avity less than that of water. ltre data al::e !n gocd
agreement with the results of (EI-Sebae, and Et{)kda" Ig72).
l'l,xinE of chrorpyrrfos vith nrineral oil improved t'e physico-
ctremir:al pr-op{:r'ty of the treated mineral. oil; it increased
tire enourfit of spont_aneous e$n:lsification at thcl f ield and

ldHO corr,:--entrat ion -

-.]ompatibiilrty of ernursifiabre minerar orl with esnulsif iable
( oncent r-ate of insectrcides.

'Ihe co4patibrlity of treated mine::al oil witii pi"rimiphos_
nr.:thy} and ch.tor"pyrrfos vere studie<i using ha::d r,ate' at th€
f i.eLd and lr']]o corcerrtration. Data i. (Tabre I) shor*ed that
a.i I rnixtupes of nrineraL oil with pirr-miphos_nrethyl and
chlorpyrifbs passed the test. I'he compatibility test should
alawys be checked before mixing of the pesticldt__s in the
fieLd app[.ication( Matrhevs, l9g5). Mixi.rrg of cihlorpyrifos
with minefal oi.l inproved the physi.co_-chernical property of
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Tabl€ tl) :Spoot-aneous enrulsrficatlon and conipdtrbllrtv c'I
emulsrfrabie nrineral ori utth chlorpyrric's and
PirirrlPhos-methYl {1:l v\v)

Serirl TreatrDen-t
No.

F:eld concentration WH0concentratlc'n

Spon Comp. Test
TestB 5ep. (nl )

l5pon. (:onp.T,?st
'Iest? Sep. tml t

I

2
3
4
5

Chlorpy: fos 100.0
Pirimiphos-met-hyl f00.0
Treated mineral oil 18.0
1 + 3 zCt,O
2 + 3 8.0

0.o
0.0

0.0

.lUU.(l (r .{l
Itltr.0 tj.ir
30.Cr l.(r
4r'i . 0 0.0
18.0 i.{

Spon.
CoDP.
sep '

- S- pont aneous emu l .g r f i ca t i on
- Co{opatabr I ity
- S-eparat ron

Table(2) Laboratory Toxicrty of
agsrnst a fleld straln
cirpprng Technrque.

t he teste'f : nsect r c lde s
of E. Iarricerum bv th€

Insectrcide LCao Conf rdence I lrnr ts
( ppnr ; of Ltl:o

Siope

P r rlmr phos-me thy i
Pr r rlmi phos-nethy i,/or l
m1 x!ure
Cypqrmethrin
Chl drpyri fos
Chlqrpyri fosloi I
rrrixtlure
Xethonyl

17.0
4.0

35 .0
9.5
1.0

20 "o

L r.rrJ

rJ . 5:r

r;t . 92
,t . 1tt
t).72

t).79

L2 t4 - 24.57
90 - 8.4o

2I .20 - 57.ct\J
6.60 - I3.7t)
0.58 - 1.83

1i.40 - 15,10

minqral oil alone qive ( 508 mortalrty.
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the trFatFd rnj.neral oil; it did not give an:| crearning

separatflon urder t]e field c*ncentratlons. 'lto. improvem.nt
of ernrilsion stability properties is due t., tt,o .lnrrunt arid
t)?e of surfactants, nhich already are present in the
ch}.orpytsifos forrrulation.
*-The in$ecticidal effi.cacy :_

The vaLues of LC 50, confidence ilrrrrts and the slope ar,*
presented in {?able 2). The resu}ts of cippi.ng nethodr;
ehoued that ehlorpyrifos/oil nrixt*r:e was the rrpst efte,:.tir"i:
treatlregt followed by pirinriprros--nethyllril rn:rxtuc'rl,
ehlorpy!-ifos, pirirniphos-toethyl", nethomyl and cyper**thri.ri,
Mineral oil treatnent {0.251) gave less than 5OA rcrtality,,
rn t'hr-' rtesidual fifun t;.;chnique chrorpyrifc;sloi.r. mixture gave:

the |aj.qher efficacy while arethorayL gave the lover efficacl,
(TabJ'e 3) " rn gene'ar the insectieide/oir mixtures sere Rc$rcl

toxic tto f. loni6err.ra than ins*:eticide alone. AIso thc:
o:"ganoptiosphorus insecticides (pirj.miphos_methyl and

chlorpyrifos] .,ere n're effective than the oxirne cilrbafiEt€
fnethomy'l) or the sy:thetic pyrethriod {cypernethrin}. The

obtained results vere i"n good agreelrent rith the resurts of,
Jackson and lfilkins, 19g5. l?rey found that p^y:ethriods,
being contact insesticides, are }ess successfur as apr-;icides
than syst€Dic j.nsecticides- l{oreover, the cetM of
apprication affects the efficiency of insecticides. T..
insecticldes and their mixtures rith oil uere ef,fective uhen
the agh{ds rere treated by etipping than by the residr.aal

l3?
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Tabtc (3): Laboratory Toxlcity of
agrinst a fleld starrn
resrdual frlm method

11"r" 1g5ted rnsectrcides
of E, -l sLLS-ei-UL' BY the

Insect i cide LC50
(ppm)

Conf tdenr:e i rmr ts
c,f l-C5[t

SIope

Prrimiphos-methYl
Pi rrml phos-methY l,zoi I

Ini xt ur.e
Cypermethr r n
ChlorPyrt fos
ChlorPyrifos/ oil
m i xtutre
Me t horry I

19.40 - A2.4Cl
3.e2 - 2.5 30

14.{J0 - 56 00
7.18 - 27 .30
2.12 - 11.78

70.2'/ -2,4t).50

4(r. [,
10.0

28.0
14.0
5.0

130.0

0,8t1
o .7t:)

0 .83
1 ciil
0.97

t.l . vf,

mrnerAl oil alone qive ( 5l)$ mort-alrty

t00

30

Etl

70
x

at
I

ot

G

60

50

t8

1-Con tro I
2-Chl,lrpyrifos+()il
3-Chl,rrpyrifos
4-P j r imi phos-nrethy I
5-Pl r imi phos-methy I +0 j I
6-0i I

30

?0

t0

0

L23{56
Treatments

Fig (1) Efrcct of the tested insecticides on a l'leld strarn
of E, taneqrium undsr field condition
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fJ.j,-m, so if tl* application of insecticides coverrng ev€r?
Part dn an apple tree, it vill. give a gcod effeciency :rn
controllling aphids-

Fig" 1, illustrated th* percent reducti.on in E. lonigenia
5r-pr:lation after treatnrerit r*ith prrimiphos-rrethyl c,ta

chlorpyrifos and their rnixtuies with *lil" TLre highest
r*;;i.rstxon j.n S. lanigerun uas gai"ned alter trea*rEnt ,vjth
ch].orpyfif as/oil rnixture and the least r*dur:ti,cn uas fdrn. the
single oil treat€nt. The resu:t;,, suggest the possibl* : r.?
q:f chlorpyrifos/oil mixture or chlorpyrifos alone a. arn

alternative colrpound to c.cntrol E. l<rrrigerrm. In additj.on ,r
good corferage of foliaEe vill give a good effrt:acy.
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