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ABSTRACT

^ Non-ionic polyo>iy ethylene glycol (PEG) surfactantsmanufactured in Egypt, as wrjll
as a foreign rvetting agent; ethoxylated octylphenol (Extravon) were tested alone and in their
combinations contBinintr; emulsifiable formulation (EC) of Super Masrona mineral oil (95%)
in relation to efficacy a65ainst frvo scale insects infesting citrus and olive orchards. The :lirst is
citrus wax scale insect 1'Family: coccidae), Ceroplasteifloridenses Cornst. and the sec,cnd is
an armored scale itrrsect r(',,rhite olive scale insect) (Fam: Diaspididae), Leucaspis riccae, ('fag, -
Toar.). The obtairted rer;ults indicated that the PEC oleaie and laurate surfactanrs were
fcapableto give stable milky emulsion in water where hydrophilic-lipophilic balance (HLB)
values were in the range of (8 - ll). However, HLB values were (l | - l'2) and more for pEG
600 non-oleate an{ ex_trer\/on, respectively. The evaluated adjuvants highly reduced the rsrrrface
tension of water (72.8 d1'ne cm-'; without undesirable effelts indicatinf that these adiuvants
are promising to improrrr: the absorption and adhesion of pesticidet und., field application.
on the other hand, the acljuvant lowered the surface tension of super Masrona emuliions that
passr:d the emulsiqn stability test, except both PEG 600 mono-oleite anct extravon wherr: they
had foam volumes as 14.00/o and 7.0o/o, respectively.

Super Maslona cil at its 3/1 recommended rate mixed with p.EG 200 mono-oreare
(0.19lo) rvas efficient as llte recommended rate of the oil alone againstC'.floridenses in citlrs
orchard. The samq tren,C was obtained against L. riccae, whiG olive scale insect in oliye
orchard.

INTRODUCTION

It is well krlown that the adjuvanl had an important role in formulating the agricultural
pesticides' Some of thesr: adjuvant include surface-active and wetting ug.itr. Th-ey rr:duce
interlacial tension of wat,:r of hardly wettable plants, improving the absofition and aclhesion
of spray-able pestiqides. r\lso, these adjrlvant reduce evaporation and dr;ift of pesticide:; when
spral,ed on crops and th,oy may increase the efficacy of deposition and plant uptake. (ln the
other side' becau$e thr: non-ionic surface active ageni as emulsifi.rs ui. unch,rrged
hydrcphilic head gfoup, they will be unaffected by the ions that may be present in the cliluting
water used in preparing the emulsifiable concentrates of pesticides during spray dilution.
Thes'e ions can af,versr:ly affect on the properties and efficiency of inis'imulation.
Surfactants have bden used to enhance the biological performance of tire active ingredir::rrts by
improving capture and penetration of the biological target (Knowles, l99g).

The present stud;l is carried out to evaluate some adjuvants alone and mixed u,ith a
petroleum mineral oil; Siuper Masrona oil, 94 % EC according to their physical propcrries
under laboratory coprditio,ns and at field in controlling the two scile insecrs anackingoli'yr: and
citrusr orchards.

NIATERIA.LS AND METHODS
l) Adjuvant

a) Poll'oxyethylene glycol (PEG) laurate or oleate, as a non-ionic surlactant produccd by
the Egyptian Co. ftrr starch, yeast and detergents.
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b) E)thoxylated ocltylphr:rol (Extravon) as a wetting agent produced by CIBA-GEIrliY
Clo. (Swistzerlahd).

2) Pesti,:ides

Supr:r Masrona oif , 95o,h EC as a petroleum mineral product producecl by Misr Co. fur
petr,rleum. Its rec{mmended rate in Egypt is 1.5 % as summer spray.

3) Physical properties of the adjuvants alonr: and in their combinations withrthe nrineraloil

a) Flydrophilic - Ifipophilic Balance (HLB): it is determined using 5 mI of each adjur';ant

with 95 ml watpr (Griffin; 1954).

b) Siurface tensicri value (dyne .*-''), is determined in series of concentration for each

adjuvant by Tr{ub Sta lgamometer mr:thod (Findley; 1949).

c) [imulsion stabifity te,st of the minerzrl oil alone and in the presence of an adjuvanr is

carried out accfrdinglto WHO specifications modified by (Anonymous; 1976).

4) Field trials

Siuper Masronf oil was sprayed art its recommended rate and three-quarter the

recommended rate alohe and mixed either with Polyoxyethylene glycol 200 mono-oleate, cr

Extravon. The rate forthe arliuvant in tank rnixes is 0.1 % of the final spray volume. The lirst
experiment is <lone to pontrol the citrus wax.y scale insect; Ceroplastesflor'idensis (Comstck)

(Family: Coccidae) in pitrus,rrchard in Behiera Governorate on July 2009. On the other hand,

the 2nd experiment is larriec out in olive orchard at Borg AL-Arab region, Alex., Gov., on

July 20Cr9. This exper{ment \vas carried out to evaluate the treatments against the olive sr:ale

insect; Leucaspis ricc$e (To3- Tozz) (Family: Diaspididae). The treatments were distributed

via to the complete raridomized block design.

llhe first scale insect (as a soft citrus scale one) was inspected and the %o infestation

reduction values werg calculated according to Henderson and Tilton (1955). The secottd

insect (as an armored] scale insect) rvas e>iposed to the formula of Staffrcrd and Summers

(1963).'Ihe obtained rjesults were statistically analyzed according to Steel and Torrie (1980).

RESULTS AND DISCUSSION

'fhe solubility of surfactant in water was considered an approxim,ate guide to the ir

hydrophilic - lipophyfic balirnce (HLB) anrJ their use fullness. According to their study, the

HLB vzrlues shown i{r Tab,le (l) indicatedL that polyoxyethylene glycol (.PEG) 200 mono-

oleate, 200 di-laurate and il00 mono- laurate surfactants can gave milky dispersion after

vigorou:s agitation whbn adCed to water wh,ere their HLB values were arranged from 6 to 8'

On the other hand, fgC t;,lO di-oleate, 600 di- laurate substances can give stable mrilky

dispersion where HL$ valut:s were in betvreen 9 - l1 range. However, the HLB values; fbr

both PE,G 600 mono foleatt, (ll - 12) and Extravon as wetting agent (m,lre than 12) mean

that this adjuvant can live fr,rm translucent to clear solutions. These observiltions indicate that

the evaluated adjuvanfare plomising to imp,rove the O / W emulsion type'without undesirable

properties at tested clncentrations up to 1.0 % in water. These adjuvant highly decreasecl the

iuriu". tension of witer ('72.8 dyne cm-'1 to a range of 45.5 - 31.3 d)'ne cnt-' ar 0.1 0

concentration without either refused foaming or micelle formation rvhere it is well known that

the critical micelle cdncenlration (CMC) is the point maximum surface activity after rvhich

the surfacrant tends t[ coagulate in micelle (Osipow, 1964). The ability of the adjuvant to

reduce the surface teirsion 9f water means that these substances are fruitful to increaser Ihe

surface activitl, of tllc oil r water emulsion, and hencc they will improvc thc absorptictt,

adhesion of pesticidles, reduce evaporation and increase deposits of' the erlulsifirable
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concentrate; EC pes[icides on the plant surfaces after the field application. These explan,alions
are agreed with that reportsd by Creen Waled (1958), Osipow (1964) and Knowles (l9ir8).

Table (l): Hydrophllic-Ligrophilic Balance (HLB), surface tension and su,rface activiry values
of some adjuvr,nts in their aqueous dilutions.

AdjuVant
HLB

values
Conc.
(%)

Surface tension
(y) dyne/cm

Sr:rface activity
(yo* - y)

Polyoxyethylene glvcol
(600 di- Oleate)

9-10

0.25 53.67 19.13
0.50 48.82 23.98
0.75 46.25 26.55

1.00 45.53 27.27

Polyo>ryethylqne gl ycol .

(600 nrono- Oleate)
n-12

0.25 s2.60 20.20
0.50 49.10 23.70
0.75 42.40 30.40
1.00 41 l0 31.70

Polyoxyethylene gl ycol
(200 nrono- Oleate)

6-1
0.25 62.72 r 0.08
0.50 4t.66 3l l4
0.75 39.1 5 33.65
r.00 37.66 35. l4

Polyo>ryethylone gl'ycol
(200 nrono- Lpurate)

7 -8
0.25 50.1 I 22.69
0.50 45.68 27.t2
u. /) 44.85 27.95
1.00 42.51 30.29

Polyo>lyethylgne gl'ycol
(200 di- Laurate)

6-7
0.25 46.80 26.00
0.50 44.10 28.70
0.75 39.90 32.90
1.00 37.20 35.60

Polyo>:yethylene gl'ycol
(600 di- Laur4te)

10-ll
0.25 58.26 .14.54

0.50 50.57 22.23
0.75 46.80 26.00
1.00 39.1 6 33.64

Polyor:yethylene
octylphenol
(Extra'ron)

>12

a.2s 38.12 34.68
0.50 36.59 36.21

0.75 35.65 37.15
1.00 33.25 39.55

(*) = water surface tertsion l':rlue = 72.8 dyne/cm at25'C

As shou,n ih Table (2), Super Masrona oil, 94 yo EC, as petroleum oil, at its
recommended rate {1.5%) had a surface tension value of 45.64 dyne cm-'. This valur: was
lowerr:d to a rangg of (':12.5 - 25.25 dyne cm'r) rvhen mixed with the evaluated jPEG

emulsifiers at0.5 o conc,3ntration while it was 29.96 dyne cm-' with ethoxylated octylprhenol
(Extravon) at 0.2 %. This wetting agent gave foams as 7.0 % while the highest fbam
formation (14.0 %) was c,tltained with PE;G 600 mono-oleate. On the other hand, the creamy
or oily separation values urere in betweenr 1.0 and 1.5 ml in the presencer of PEG 600 rni)no-
oleate, 600 di-oleate ancl 200 di-laurate substances. These values ,//ere approxirnately
disappeared post % hour <lf mixing except the value appeared with PEG 600 mono -oleate
which was still high (12.0 %). These results arc in agreement with obtained by EL-Okda et c/.
(i985,1988).
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Table (3): Some phygical pioperties of Super Masrona mineral oil (9:i% E.C) at 0.75

recommegded rate (1.5%) mixed with some adjuvants.

-fhe fietd evafiuatior of Masrona oil treatments on the waxy citrus scale insect;

Ceroplcrstes floridensls, in a citrus orchard is shown in Table (4). The in[estation reduction

perc;ntage eft'ect val{es wr:re arranged as follow: the recommended rate of the nrineraloil

mixed with PEG 2$0 rn,rno-oleaG (92.t18) 2 the treatment alone (89.55) Z the 0.75

recomnlended rate oflthe rnixed rvith the ,tmulsifier (85.09)> the later rate of the oil alione
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Tested materials
r\dj uvant

conc.
(%)

Surface
tension

(v)
dyne/cm

Emulsion properties

After mixing 30 min. after mix.in'I

Foams
(%)

Creamy or
oily

separation

Foams
(%)

Creamy'or
oily .

separatiton

Super Masrona (SM)
recommended rate ($)

0.5%\
0.0 45.64 t.0

No
separation

1.0

'2
tr

0)

Eq
6

Super Masrc,na (SM
(0.75 R)

0.0 4'1.t1 1.0
No

seDaration

Super N'lasrona (0.75 F

Polyoxyethylene glyc
(200 mono- Oleatel

r)+
rol 0.5 33.84 1.0

1.0 ml
Creamy

separation

13.5

Super Masrona +
Polyoxyethylene glyc

(200 rnono- Laurate
:Ol 0.5 25;.61 0.0

No
separation

,0.0

Super Masrona *
Polyoxyethylene gly<

(200 di- Laurate)
rol 0.5 2C;.08 0.0

1.0 ml oily
separation

0.0

Super Masrona *
Polyoxyethylene glyr

(600 mono- Oleate
ol 0.5 32!".65 10.0

1.0 ml
creamy

separation
6.0

Super Masrona +
Polyoxyethylene gly

(60,0 di- Oleate)
:ol 0.5 a" i a 2.0

1.5 ml
creamy

separation
2.0

Super Masrona +
Polyoxyethylene glyr

(600 di- Laurate)
:ol 0.5 2:i.65 0.5

1.0 ml oily
separation

0.5

Suprer Masrona +

Ethoxylate octylpher
"Extrar/on"* * (a wett

agent)

lol
ing

0.2 3"2.46 7.0
No

separation
5.0

*+: it was not suitable

-l'he physical 
I

the exarnined adjuva
adjuvant blends passt

tension of Super Mal
that ef{rcient adjuvan
where the surf'ace ten

no separ:ation in the p

for usling at 0.5olo con,;.

roperties of Super Masrona oil at 0.75 recommended rate mixed ''vith

,t are ,n shown in Tabte (3). The results show that the mineral oil -
d the :mulsion stability test without adversing influ,ence. The surl'ace

roha 'v,,as highly decreased to about 37.13-25.65 ciyne cm-' indicaiting

is PIIG 600 di-laurafe, PEG 200 mono-oleate and F'EG 200 di-laurate

;ion diC not exceed about 26.0 dyne cm-r. On the other hand, there vvas

eparecl emulsion t/zh<>ur after mixing with water.
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(77.11)), These reslllts indicated that the recommended rate of the EC Masrona oil nray be
reduced and maintalned to be efficient against the controlled pest.

Table (4): Residual toxicrity of Super Masrona mineral oil (95% E.C) at trvo rates rnixed rvith
Polyoxyethyle,re glycol emulsifier to Ceroplastes Jloridenses (Comst.) in citrus
orchard.

Values are means o 6 rep,licates
+: recommended rate (1.59'o)
**: Polyoxyethyleno glyccl 200 mono- Oleate

As indicated in 'Iable (5), the r:fficacy of Super Masrona treatments at the rwo
evaluated rates wele tested against the olive scale insect, Leucaspis riccae, in an olive
orchand. The obtainpd resr.rlts were paralled with those found with l't sca,Le insect. The lowest
infestrntion reductioh o% r,itlue was related to the 0.75 recommended rate of the mineral oil
(86.5) rvhile the rernainin,g treatments were not statistically differed.

Table (5): Residual foxicity of Super Mas,rona mineral oil (95% E.C) at two rates mixc,l rvirh
Polyoxyethylene glycol emulsifier to Leucaspis riccae (Tlag,-Tozz) in olive
orchard.

Values are means of 6 replicates
*: recommended rate (1.5?b)
*r: Polyoxyethylene glycol 200 mono- Oleate

It could be concluded that the emulsifiable concentrates of pesticides nri:i), oe
imprclved to be more effir: ent against pests using certain non-ionic surfarttants because these
substances are able to decrease the surfacr: tension of the prepared emulsions without aclverse
effectr;. These emullsifers as well as wel.ting agents can enhance the spreading of the EC
formulations on plant :;ttrface and thr:y improve the wettability a,nd reducing rhese
formulations under field conditions. This explanation and in agreement vrith that report:rJ by
many investigators (Schu,artz and Perry, 1949; Sparr and Brown, 1954; EL-Scbae an,il El--
Akawi, i97l; E,L-Siebae :rnd El-okda 1972; EL-Sebae et al.. 1976: Tadross l99i; and
Knowles; 1998),

Infestation Reduction

Super Masronrl
(0.75R) +

Ernulsifier (0.1 '%)

90.7 * 2.6

89.6 t2.'l
83.2 + 1.1

80^0* tJ

Super Masrona (R) +
Emulsifier* * (0. 1%)

Super'
Masrona (0.75

R)
94.3 ,t 1.6

92.5 =L 2.6

87.3 ,t 6.0

84.0 't 5.9

97.8 t 0.29 8l.l + 5.6
94.5 +2.90 84.1 * 2.5
90.9 + 9.10 76.0 *9.1
87.5 * 3.40 67.2 i2.7

Meran effect

Infestation Reduction
Super Masrona

(0.75R) +
Emulsifier (0.1 l'/o

93.0 + 2.3
95.5 + 3.1

96.9 + 1.8

90.7 * 7 .0

Emulsifier** (0.lYo

95.6 _r 0.7
3.7 =E 4.3

8.2 =t 0.9

94.9 -r 0.5

87.1 * 3.699.3 + 0.7
88.6 + 6.297.9 + 1.1

99.1 * 0.9 87.8 +2.0
96.8 * 1.5 82.5 + 2.8

Mean effect
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