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ABSTRACT

Two type of surface active agents anionic and nonionic were prepared from
locally raw materials: Fatty acids (Oleic and Stearic acid) reacted with PEG 400, 600
in case of preparation nonionic surfactants and fatty acids reacted with potassium
hydroxide and calcium oxide in case of preparation anionic surfactants. Locally
prepared nonionic surfactants were identified using IR and Mass spectroscopy.
Physico-chemical properties were assessed such as solubility in different solvents,
surface tension and pH value. Experiments were conducted to evaluate the
pesticidal efficiency of those prepared surfactants to use it as alternatives instead of
some conventional pesticides against sucking pierce pests infested common bean.
Results obtained indicated that the prepared surfactants were effective at
concentrations 1.0 and 1.5% in their initiai and residual effect against. egg of
whitefly and moving stages of spider mite.

INTRODUCTION

it's undesirable of using conventional pesticides for controlling the
sucking pierce pests, therefore we can use some locally prepared surfactants
which remain for a shorl period in the field, safe and cheap materials were
tested as alternatives instead of those conventional pesticides- Therefore,
efforts should be directed towards preparation of locally surfactants by
available and locally materials.Surface active agents are playing an important
role on many fields especially as peslicides in both formulation and
optimization of biological efficiency (Tadros, 1995). Surface active agents are
used to reduce the interfacial tension between immiscible liquids or between
liquids and solid surfaces. Such surface active agents act as wetting and
spreading agents by reducing the surface tension of the spray droplet, so
that it spreads on the leaf surface providing more coverage for toxicants by
reducing the contact angle spray drops on the solid surface (El-Sisi
1985).The effect of surfactant : Sisi-6 against egg of whitefly and moving
stages of spider mite showed high initial and residual effect (Mousa et
a/,2001).The pesticidal efficiency of any surfactants is increased by its ability
in decreasing the surface tension of water(El-Hariry and EI-Sisi,1991) , since
it might , solve the epicuticle layer of pests as a resuit of its emulsifying effect
then cause mortality (Rizk ef a/,1999).

The aim of this research, is preparation of ionic and nonionic
surfactants using locally and cheap materials and evaluation the pesticidal
efficiency of this locally prepared surfactants for controlling pests infested
cornmon bean,
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MATERIALS AND METHODS

1- Materials
All chemicals were used in preparation of different nonionic and ionic

surfactants were selected as pure grade.

a) Fatty acids

- Oleic acid Mwt = 282.32 produced by Morgan Co. for chemicals
Cairo - Egypt.

- Stearic acid M.wt = 284 .42 produced by EL-Gomhoria Co. for chemicais
Cairo - Egypt.

b) Poly ethylene glycol (PEG)

- Poly ethylene glycol 800 (PEG-600) M.wt = 580 produced by Morgan Co.
for chemicals Cairo — Egypt.

- Poly ethylene glycol 400 (PEG-400) M.wt = 414 produced by EL Gomhoria
Co. for chemicals Cairo — Egypt.

¢) Other chemicais

- Potassium hydroxide KOH M.wt = 56.11 produced by EL - Naser Co. for
chemicals Cairo — Egypt.

- Calcium oxide (dehydrated) CaO M.wt = 56.08 produced by produced by
Morgan Co. for chemicals Cairo — Egypt.

1) Preparation of surfactant:-

a-1)Nonionic surfactant Monofatty acid esters 1(a-d).

They were prepared according to (Osipow 1964) by heating fatty
acid (Oleic or Stearic acid) (0.1 mole) was heated for 30 minute then
polyuthylene glycol 600 or 400 (0.1 mole) was added drop wisely to heated
acid. The temperature then elevated gradually to 350 C°® with continuous
stirring for 5-6 hrs until all water molecules were evaporated to stop the
reversible reaction. The product left to cool to obtain mono fatty acid esters
(surfactant) 1( a-d).

a-2) Disfatty acid esters 2{a-d).

They were prepared according to (Osipow, 1964) by heating fatty
acid (0.2 mole) was heated for 30 minute then polyethylene glycol (0.1 mole)
was added drop wisely to heated acid. The temperature then elevated
gradually to 350 C° with continuous stirring for 5-6 hrs until all water
motecules were evaporated to stopped the reversible reaction. The product
left to cool to obtain difatty acid esters (surfactants) 2(a-d).

b) Preparation of ionic surfactant {salts of fatty acid).

1- Potassium salt of (oleic and stearic) acids was prepared by heating (1
moie) of oleic or stearic acid for 30 minute at 100C°, (1 mole) of KOH
soluble in small amount of distillated water and dropped wisely on heated
acid with continuous stirring after one hour remove the product to cool

2- Calcium salt of (oleic and stearic acid) was prepared by heating (2 mole)
of oleic or stearic acid for 30 minute at 100 C°, (1 mole) of CaO added in
small amount of distillated water and heated until boiling point of water
reach and dropped wisely on heated acid with continuous stirring after
one hour remove the product to cool.
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« Identification of the locally prepared surfactant:-
1- Infra Red spectroscopy (IR}:

IR for determination the function groups in the prepared product. IR
spectra were recorded (KBr) on a pye - unicom ~ sp-833 perking Elmer
spectrophtometer.

2- Mass spectra (Ms):

Mass spectra for determination the molecular weight of prepared
products. MS spectra were run on GC mass - QP 1000 EX (SHIMADZU)
Mass spectrometer, micro analytical laboratory, and faculty of science, Cairo
University.

3- Elemental analysis:

The elemental analysis was done to indicate the percentage of
carbon and hydrogen in the products, the analysis was done by micro
analytical 1aboratory, in Faculty of Science, Cairo University.

« Determination of physicochemical properties for the locally prepared
surfactants:- ' ’
1) Solubility:

It was determined by measuring the volume of distilled water,
acetone and xylene for complete solubility or miscibility of 0.5 gram of saits,
and then % solubility was calculated according te the following equation:

% solubility = (0.5/ v) x 100

Where v is the volume of solvent required for complete soluble (El-Sisi,
1981).
2) Surface tension:

It was determined using DuNouy tensiometer at concetration 0.5%.
3) pH value :

It was determined using Schoot Gerate pH meter for the tested
materials.

s Evaluation of the pesticidal efficiency of the locally surfactants
against sucking —pierce pests:

The experiment was conducted in open field according to the
Ministry of Agriculture Protocol (1999) on common bean plant seediings
infested by sucking pests (spider mite and whitefly) cultivated in (CAPL) field.
All surfactants were tested at 0.5, 1, 1.5 % concentration and sprayed by
plastic sprayer where first experiment carried out at 16/5/2005 with materials
PEG 600 MO ,PEG 600 DO , PEG 800 MS ,PEG 400 MO ,PEG 400 DO,
potassium stearate and potassium oleate and the second experiments
carried out at 2/6/2005 with PEG 600 DS , PEG 400 MS and PEG 400 DS
materials. Infestation was assessed before spraying and then after 1, 3, 5
and 7 days posttreatment by collecting (10) leaves from each treatment and
untreatment plot. Inspection was done under binocular in laboratory to
determine the number of each of considered sucking pests per leaf; the
pesticidal efficiency was calculated as reduction percentage occurred in the
population of each pest according to the equation adopted by Henderson
and Tiltone {1995).
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Cb Ta_
%R=1-( Ca X 71D ) 100

Where Cb = mean a live number of pest / leaf in untreated before spraying.
Ca = mean a live number of pest / leaf in untreated after spraying.
Tb = mean a live number of pest / leaf in treatment before spraying.
Ta = mean a live number of pest/ leaf in treatment after spraying.

RESULT AND DISCUSSION

1) Preparation of surfactants:-

a) Nonionic surfactant

1- Monofatty acid esters 1{a-d).

CH4(CH,),COOH + HO(CH,CH,0)H AH(—; CH;(CH;),COO (CH,CH;0)nH
T Il

1- Poly ethylene glycol 600 mono oleate 1a

2-Poly ethylene glycol 600 mono stearate 1b

3- Poly ethylene glycol 400 mono oleate 1c.

4- Poly ethylene glycol 400 mono stearate 1d.

-The structure of the prepared mono ester 1a-d was confirmed by the

following facts: poly ethylene glycol 600 mono oleate 1a.

{) IR spectrum for compound {1a) showed absor| Ptlon bands at 3387 cm
(yOH) .2022 cm™ (y - CH aliphatic), 1733 cm™ (y C=0), 1647 cmv’ Ty
C=C),1107cm™ ( y R-O-R).

(i) Mass spectrum showed molecular ion peak at m/z = 854

-Poly ethylene glycol 600 mono stearate 1b.

(i) IR spectrum for compound {(1b) showed absorpt:on bands at 3368 cm’ (v
OH) , 2921,2861cm’ (v -CH aliphatic),1734 cm ' (y C=0), 1108cm™ (y
R-O-R).

(i) Mass spectrum showed molecular ion peak at m/z = 856.

- Poly ethylene glycol 400 mono oleate 1c.

(i) IR spectrum for compound {1¢) showed absorption bands at 3390 cm - (x
OH) , 2923 , 2861 cm ( y -CH aliphatic ), 1735 cmv’ 'y C=0), 1647 cm
(yC=C). 11080m { YR-O-R).

(i) Mass spectrum showed molecular ion peak at m/z = 878.

- Poly ethylene glycol 400 mono stearate 1d.

() IR spectrum for comPound (1d) showed absorption bands at 3379 cm (y
OH ), 2924.2858 cm™ { y -CH aliphatic ) , 1736 cm’ "(yC=0)1111cem™ (y
R-O-R).

(i} Mass spectrum showed molecular ion peak at m/z = 680.

(i) Elemental analysis
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. s Cal/ found

Compound Mo! for Wt Yield % WC wh
13 CueHsaO1s 80 81.11 10.14

854.98 60.91 9.89
1b CiaHaaChs 85 60.54 10.39

856,78 60.85 10.21
e CasH7Cs 80 83.12 1012

678.78 £83.22 10.17
1d CaeH72014 82 63..15 10.85
= 680.88 63.15 10.67

- The structure of prepared diester 2a-d was confirmed by the following facts:
- Poly ethylene glycol 600 dioleate 2a.
{i) IR spectrum for compound (2a) showed absorption bands at 2922,
2856 cm™! (y -CH aliphatic), 1734 cm™ (y C=C), 1110 cm™ (y R-O-R).

- Poly ethylene giycol 600 distearate 2b.

iy (i) IR spectrum for compound (2b) showed absorption bands at 2923
2855 cm ' (y - CH aliphatic ) , 1736 cm ' (y C=0) , 1112 cm *' (Y R-
O-R).

- Poly ethylene glycol 400 dioleate 2c.

(i} IR spectrum for compound (2c) showed absorption bands at 2924 2856
cm”( y -CH aliphatic ) , 1737 cm’ Y(yC=0), 1855 cm’ ‘(yc= C),1115
(R-O-R)

(i) Mass spectrum showed molecular ion peak at m/z = 943,

- Poly ethylene glycol 400 distearate 2d.

(i) IR spectrum for compound (2d) showed absorption bands at 2922,
2853Cm-1 (y-CH aliphatic) , 1736 cm™ (y C=0) 1112 cm™ (y R-O- -R).

(i) Mass spectrum showed molecular ion peak at m/z = 946.

(iii) Eiemental analysis

Compound Mol for Wt Yield % Cal / found _l
% C % H
CazH11901e 65.72 10.75
2a 1120.28 g0 66.34 10.81
2b CezH123018 81 66.61 10.02
1124.49 66.87 9.93
2% CsaH102042 85 68.33 9.97
943.07 68.25 10.52 |
2d CsaH108012 80 67.85 10.71
946.28 67.90 10.80

ll)- Pesticidal efficiency of the locally prepared surfactants against
spider mite (T.urticae) and whitefly (B.tabaci) infested common
bean:-

According to the Ministry of Agriculture recommendations for using
the natural products and safe materials in controlling pests, effective
materials should give initial effect not less than 70% reduction and residual
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effect not less than 40% reduction . According to this recommendations ,
results in tables 2(a and b) showed the effect of tested materials with
concentrations ( 0.5, 1, 1.5 %) against moving stages of T.urficae which
indicated that all tested materials gave high initial and residual effects agree
with the Ministry of Agriculture recommendations except in case of PEG 400
. M.O and PEG 400 D.S at conc. {(0.5%) which gave low initial effectiess than
that of recommendations (69.2 and 68.75%),respectively and high residual
effect, while PEG.600. D.O gave the highest initial, followed by PEG.400
M.S, PEG.600 M.S and PEG.600 D.S, values of initial activity indesinding
order were reduced (81.44, 80.984, 78.7 and 76.33%), respectively. This
results agree with (Ei Hariry and EI-Sisi 1988) and (Mousa et al 2001).

Table {1). Determination of physico-chemical properties of locally

__prepared surfactant,
Solubility pH .
Surfactants Water Xylene, | Acetone | value Su;'gcnee;l'(e;:;on
%(WEA) | %(WEN) | %(WLA) y

PEG 600 MO {1a) Give emulsion 41.6 27.7 5.61 52.6 |
PEG 600 DO (2a) Give emulsion 25 227 5.83 4275 |
PEG 400 MO (1¢) Give emulsion 100 50 5.51 50.6

[PEG 400 DO(2¢) Give emulsion 509 33.3 595 53.5

| Potassium Oleate 25 insoluble Insolubie 9.97 29.7
|Calcium Oleate Insoluble Insoluble Insoluble 8.46 -
|PEG 600 MS (1b) Give emulsion 40.0 10 6.24 526 I
PEG 600 DS {2b) Give emulsion 23.3 8.6 6.58 50.6

PEG 400 MS (1d) Give emulsion 18.5 15.1 6.12 52.8

PEG 400 DS (2d) Give emulsion 12.5 12.5 6.65 471
|Potassium Stearate 2.5 Insoluble Insoluble 9.18 38

Caigium Stearate Insoluble Insoluble Insoluble 8.21 —

Water 7.24 72

Table (2a): Psticidal efficiency-ef the locally prepared surfactants { oleic
ester and salts) against spider mite infested common bean.

Surfactant ConcT Preter::ltm ':ggl ;ef;;:{t Residual effect after ( no./leaf) ‘|
% (::;Ilz:;g (no.fleaf) | %R |3day | Sday | 7day (Total |Mean| %R
0.5 48 135 |7617] 1.2 |1.83 {228 53 [1.77 |68.2
PEG.B00.MO | 1.0 33 07 |B2031083 116 | 19 |433 (144 6238
1.5 4.9 066 188471 1 1166 14 1406 135|762
05 43 09t [81.44;108 |1.83 | 24 |531 | 1.77 | 6845
PEG.600.DO | 10 5.1 06 [90.03/075 125|225 (425 141 {76.05
1.5 4.4 05 903 | 07 |12 | 1.7 | 36 | 1.2 |76.49
05 4 145 |69.211.25 176 ( 23 | 525 |1.75 |65.26
PEG.400.MO | 10 34 1 75081116 1166 | 1.3 | 412 | 1.37 !62.28
1.5 4.2 07 (8588, 08 | 1.7 |18 | 43 (143 705
05 4.1 14 }71.08/125] 22 | 23 [5675 (191 |59.84
PEG.400.00 | 1.0 |- 39 0.9 805 1 1208 ) 22 |528 1.76 | &1
1.5 3.2 05 (8676! 08 111 |12 |32 |1.06 |71.26
05 a8 12 (69.58] 1 22 | 24 | 56 |1.86 {553
Pt.Oleate 1.0 4.6 08 [8526( 11 | 1.7 {21 | 49 |1.63 |60.39
1.5 4.2 0.8 899108 15 119 | 43 1143 (705
control 5 5.9 56 |566 1625|174 | 68
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Table (2b): Pesticidal efficiency of the locally prepared surfactant
(stearic ester and salts) against spider mite infested
common bean.

Pretreat [Initial effect after Residual effect after ( noJleaf)
S Conc.| ment 1 day
urfactant % count. -
(no./leaf) (nofleal) | %R (3day |6day |7day |Total Mean | %R
0.5 4.3 1.08 78.7 133 | 24 2 |573 191 | 61.7
PececoMs | 10 | 5.5 07 |82 |09 |17 | 2 |46 153|759
1.5 4.9 0.6 8962 [1.25 [ 1.7 | 1.3 [425 [141 | 752
0.5 36 1.2 7076 | 1.7 2 24 | 61 | 203 | 51.4
Pt.Stearate 1.0 4.1 1 79.3 1.4 18 | 1.9 | 641 1.7 | 64.2
1.5 4.9 0.7 87.9 1 1.3 | 1.7 4 133 [ 765
ontrol * 5 5.9 55 | 566 625 (174 | 58
0.5 5.2 1.7 76.33 [ 21 22 2.5 68 | 226 [70.27
PEG.600.0S | 1.0 6.4 1.2 8642 | 15 [ 16 [ 1.9 5 1.66 [82.18
1.5 6.6 0.8 §1.22)1 1.2 | 11 1.5 | 38 | 1.26 | 86.87
0.5 5.7 1.5 80.94 [ 16 1.8 2.1 55 |1.83 78
PEG.400MS | 1.0 4.6 0.7 88.9 [ 13 [ 15 |18 [ 46 [153 | 77.2
1.5 6.1 0.6 §2.87 | 08 1 1.4 | 3.2 | 1.06 [ 88.03
0.5 5.4 2.2 6875 | 19 | 26 | 29 | 64 |345 |53.68
PEG.400.DS | 10 4.4 0.8 868 | 1.5 2 21 56 |1.86 | 70.98
1.5 55 0.6 921 1 13 115 | 38 |1.26 |684.33
ontrol** 5 6.9 3] 66 | 93 |214 | 7.3

* First experiment ** Second experiment

When another experiment was conducted at concentration 0.25% of
the tested materials against T.urticae, because most of the tested materials
gave high initial and residual effect at concentration 0.5% more than the
recommendations of the Ministry of Agriculture.

Resuilts in table (3) indicated that all tested malerials gave low initial
effect and high residual effect, except in case of PEG 6800 D.O and PEG400
D.S while gave high initial and residual effect which agree with the Ministry of
Agriculture recommendations.

Table (3):Pesticidal efficiency of the locally prepared surfactant at
0.25% against spider mite infested common bean,
Pretreatment | Initial effect

Surfactant Cc:-:c. count. after 1 day Residual effect after { noJfleaf)

{no.fleaf) |noJleaf| %R [3day [Sdav |7day [Total [Mean [ %R
PEG.600.MO | 0.25 5.1 2.3 673 |26 |27 |29 |82 273 |67.2
PEG.600.00 | 0.25 57 2 745922 | 28 [ 33 | 83 | 276 [66.8
PEG.400.MO | 0.25 5 25 69.8 [27 [28 |34 [ 89 [296 [66.18
PEG.400.00 | 0.25 5 2.8 5045|124 [ 31 |35 | 865 | 31 |57.18
Pt . Oleate 025 45 21 [6618| 24 | 28 [ 38 9 3 [57.59
PEG.600.MS | 0.25 5.3 29 603827 |34 [36 | 97 |3.23 |544
PEG.600.DS | 0.25 5.1 2.3 673 |25 |29 |32 | 86 | 286 [58.27
PEG.400MS | 0.25 48 22 6681|288 |29 (29 [ 86 (286 |61.5
PEG.400.DS | 0.25 4.6 1.9 (700023 (26 |32 [ 81 [ 27 |59.8
Pt.Stearate 0.25 5.6 2.8 63.8 129 [29 |35 193 [ 31 [621
control 5 6.4 6 66 |93 219 ]| 7.3

As general conclusion of the two carried experiments, it could be
recommended concentration of 1% of any surfactant for controlling spider
mite.
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Results presented in tables 4(a and b) showed the effect of {ested
materials on immature stages of whilefly , B.tabaci, in concentrations ( 0.5,
1, 1.5 %) .Results obtained indicating that they gave high initial effect on
immature stages of B.fabaci and also show high residual effect agrees with
the Ministry of Agriculture recommendations. PEG.600 M.O gave the highest
initial effect, followed by PEG.600 D.O and PEG.400 D.O, values of initial
activity indesinding order were reduced (83.8, 81.9 and 81,89 ), respectively.

This results agree with (El Hariry and EI-Sisi 1989) and (Mousa et af
2001).

Table {4a) Pesticidal efficiency of the locally prepared surfactant (oleic
esters and salts) against immature stages of whitefly
infested common bean,

Pretreatment | [nitial effect

Surfactant

Cczzc. count. after 1 day Residual effect after { no./leaf)
noJleaf) |[(noJleaf) | %R [3day |5day |7day [Total [Mean | %R
0.5 10.3 2 8382225 [31 |78 ] 26 [845
PEG.60O.MO [ 1.0 9 1.7 B42 [18 | 2 [25 [63 [ 21 |858
15 8 0.5 906 [ 13 (18 [ 23 [ 54 |1.81 [86.2
05 6.9 1.5 819 (16 | 2 3 86 | 22 806
PEG.600.DO | 1.0 [] 0.6 .7 [13 18 /19 5 1.66 1 83.1
1.5 5.1 0.4 934111 (13 [ 16 4 1.33 | 841
0.5 5.9 193 [7275]14 [15 |32 [ 61 [ 203 [79.04
PEG.400.MC [ 10 7.5 0.91 89.8 (1.1 [ 21 [ 25 [ 57 | 18 [846
1.5 6.6 0.7 at2 [ 1 26 |18 [ 54 | 18 [834
0.5 5.75 125 ]61.89]1.41 5 [34 [ 73 [244 17414
PEG.400.D0 [ 1.0 78 0.91 60.3 (10828 3 1696232 [81.9
1.5 1.3 0.8 913109 |15 [18 [ 42 |14 [883
0.5 6.25 148 (8027 (116 | 29 | 26 [666 [2.22 [78.4
Pt.Qleate 1.0 7.7 (.833 N 1 23 |19 [ 52 [173 [86.33
1.5 75 0.7 922 (11 119 [ 21 | 51 1.7 [86.21

control 7 8.4 9.7 [10.3 (145 [345 [ 115

Table (4b).Pesticidal efficiency of the locally prepared surfactant
(stearic esters and salts) against immature stages of
whitefly infested common bean .

Prefreat | Initial efiect
SUrI'ac!antT Cone. | ment after 1 day Resldual effect after { no./leaf)
%] ount. Tnosteat| %R [3day|6day |7day |Total [Mean| %R
05 7.3 22 726 |19 [ 24 |28 | 71 236 | 785
PEG.800.MS 1.0 8.3 1.4 859 |17 | 21 2.2 6 2 85.3
1.5 7.2 1 83.4 (13| 18 2 5.1 1.7 85.6
05 7.2 16 814 |13 | 1.7 [ 23 533 [1./7 | 84.9
Pt.Stearate 1.0 6.8 1 877 |12 ] 16 2 48 1.6 85.7
15 6.6 07 9116|089 | 15 1.8 [ 42 1.4 | 87.09
Control* 7 8.4 97 [ 103 [ 145 [ 345 [ 115
05 B 1.9 [7616] 2 28 [ 286 [ 77 [254 [ 70.2
PEG.600.DS 0 6.4 1 B6.67 | 1.8 1.8 2 56 1186 [ 76.95
1.5 59 0.6 1.3 | 1 1.2 | 16 [ 38 [126 [ 83.03
0.5 6 24 658823 [ 28 [ 27 [ 78 | 26 [ 6576
PEG.400.MS 1.0 6.2 0.9 8761 (1.2 [ 18 [ 23 | 54 .8 | 77.06
1.5 5.6 0.8 .86 | 0.9 1.2 1.8 3.9 3 81.86
0.5 5.2 1.6 3.75 [ 19 [ 21 27 | 67 [223 [ 66.07
PEG.400.DS .0 6.6 1.2 A9 (14 117 [ 24 [ 55 [183 [ 7809
5 53 08 (871209 [ 12 | 1.7 [ 3.8 [1.26 | 81.19
Control** 64 7.5 7 79 [ 94 1243 | 81

* First experiment
** Second experiment
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Another experiment was conducted with concentration 0.25 % of
tested materials because most of the tested materiais have high inilial effect
with concentration 0.5 % materials. Results presented in table (58) indicated
that all tested materials gave low initial effect and suitable residual effect,
except in case of PEG 600 M.S which gave low initial and residual effect.

As general conclusion of the two carried experiments, it could be
recommended concentration of 1% of any surfactant for controlling whitefiy.
Phytotoxic effect. - No any phytotoxicity, discoloration, curling teaves or
buming were observed on common bean as result of spraying the tested
materials.

The mode of action of the tested materials may be due to the toxic effect
of surfactants which depend on emulsify the insect epi-cuticale layer as
discussed by ( Abdel-Haleem et al ,1999 ) or due to paralysis {Imai, 1994 ).
Also the presence of the tested surfactants cause inhibition of normal feeding
, resting and respiration of the insect ( Dodwell and Harrison 1984 ).Finally, it
could be concluded that the tested materials proved to have high pestticidal
- efficiency for eontrolling piercing and sucking pests infesting common be

Table (5): Pesticidal efficiency of the locally prepared surfactant at 0.25
% against the immature stages of whitefly infested common

bean.
Surfactant Ct:/:lc. Pre:;?:‘r{\em L;:‘:Lar' f r;:;i Residual effect after { no.leaf)
{noleaf) |no.leaf| %R |3day |day |7day [Total [Mean | %R
IPEG.600.MO | 0.25 6.3 23 |6885,21 126 | 3 77 | 77 1678
PEG.600.00 | 0.25 6.1 26 |842 (26 |24 131181181 16503
\IPEG.400.MO | 0.25 57 24 640827 | 3 132 189 | 89 538 |
\PEG.400.D00 | 0.25 B 28 6019127 (28 |33 |88 | 88 6137
[Pt . Oleate 0.25 6.5 25 671126 124134188 | 89 |63.94
PEG.600.MS | 0.25 55 29 5502124 128 |40 )80 | 80 384
PEG.600.DS | 0.25 5.8 24 1647 123 125 131179 | 79 6413
PEG.400.MS | 0.25 6.3 29 8073127 |29 ] 3 86 | 86 |64.05
[PEG.400.05 | 0.25 8.7 27 656129 129 134 1924 92 |638
Pt.Stearate 0.25 6.2 25 1656 128 |27 {32 /85 | 85 (638
[control 6.4 75 17 [74 194 [243{ 81
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