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ABSTRACT

The present study was directed to evaluate the bioactivity of some
pesticides (i.e. malatox and propoxur) or their alternatives (i.e. mineral
oif CAPL-2), plant extracts (black cumin and wormseed) and a
commercial product of the entomopathogenic fungi, Biofly (Beauveria
bassiana) against Aphis gossypii (Glover). The tested alternatives were
also evaluated when combined in mixtures with classical pesticides. The
results achieved in this study can be summarized in the following
findings: Malatox showed the highest toxicity followed by propoxur
(LCs 16.31 and 105.22 p.p.m respectively), while Black cumin had a
moderate toxic effect followed by the mineral 0il CAPL-2 (LCso 140.42
and 891.30 ppm respectively) and Wormseed was the least toxic
compound to adults of A. gossypii (LCsp 1704 p-p-m).The potentiation
effect against adults of A. gossypii was obtained with the mixtures of
malatox + CAPL-2, malatox + black cumin, malatox + wormseed,
propoxur + CAPL-2, propoxur + black cumin and propoxur + wormseed.
The microbial pesticide Biofly was highly toxic to aphid adulis (LCso
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29201 copidia/mly. The mixture (malatox + CAPL.-2), malatox, mixture
ipropoxur +  CAPL-2) and propoxur were the most effective
combinations on the prolongation of nymphal stage of different instats,
also reduction in the number of produced nyraphs was observed ad
significant higher mortality than the coatrol The mineral oil CAPL-2
was the least effective on prolongation of nymphal stage for different
instars as well as the reduction in the number of produced nymphs and
nymphal mortality. Black cumin extract was the highest effective
compound on a prolongation of the nymphal stage of the different instars,
also reduction in the number of produced nymphs followed by extract
wormseed on  Aphis gossypii. The biofly had a moderate effect op
prolongation of the nymphal stage of the different instars as well
reduction in the number of produced nymphs of Aphis BOssypii.

INTRODUCTION

The cotton aphid, Aphis gossypii (Glover), in recent years
become a deleterious pest infesting wide range of crops in Egypt.
Therefore, laboratory screening of insecticides against this insect was
requited to find an effective control program (Haydar ef al. 1996).1n .
Egyrt, Aphis gossypii (Glover) attack squash plants causing dangerous
problem either directly or indirectly giving a reduction in the crop ylech
The development of injurious population of the pest is assoclatedvnth
the increased use of insccticides which are ineffective against the pests
and are known to create problems by destroying their natural enemes
(Shaheen ef al., 1973).

Many authors concluded that malathion was effective against4 |
gossypil (Hussein and Fong, 1989; Ayad ef al, 1991; Kolaib and B}
Dash, 1991 and Martin ef o/, 1997). Guirguis ef al. (1589, 1991), Mattr
et ai. (1993), Rahbe e al. (1955, El-Gougary (1998), El-Hariry et dl
. 1998), Tunc and Sahinkaya {1998} indicated that plant extracts exhibited
bigh effect against Apkis possypii. 3
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Bioresidual activity of certain organophosphorus, carbemates and
other insecticides against Aphis gossypii was studied by Ibrahim ef ai.
(1992). They found that monocrotephos (Nuvadrin or Nuvacron),
furathiocarb (Deltanet) and diafenthiuron (Polo) showed high efficiency
against both nymphs and aduits. Adults were more susceptible to the
tested insecticides than nymphs.

Haydar ef al. (1996) found that adding pirimiphos-ethyl to each of
KZ-o0il and Super Mesrona displayed potentiation. On the other hand, the
mixtures of the two oils with viz, monocrotophos and malathion resulted
in an obvious antagonism, cotoxicity factor ranged between-11 to -85
against A. gossypii. Hollingsworth et al. (1997) studied relationship
between susceptibility to four insecticides and fecundity across
populations of cotton aphid, Aphis gossypii. Multiple regression showed
that the relationship between the logarithm of LCsy and mean daily
progeny production in the absence of insecticide exposure was negative
for estenvalerate (a pyrethroid), positive for methomyl (a carbamate) and
not significant for endosulfan (an organochlorine) or oxydemeton-methyl
(an organophosphate). The association between methomyl susceptibility
and fecundity was not evident in a simple regression analysis.

Abbassy er al. (1998) found that the acetone/ethanol extract was
toxic to Aphis gossypii followed by lycerine, soosan oil and crude
alkaloids. Also, synergism studies on 4. gossypii indicated that lycorine,
the principal alkaloid of soosan bulbs, strongly synergized cyanophos,
reducing its LCso value from 120 to 48 p.p.m. Al-Shayji et al. (1998)
determined the insecticidal activities of five preparations of Bacillus
thuringiensis (Bt) on adults and nymphs of Aphis gossypii. They found
that both nymphs and adults were highly susceptible to Bactospeine and
Dipel, whereas Thuricide 64 was the least toxic. El-Gougary (1998)
found that of the different solvunt-extracts of Atriplexhalimus, ether and
petroleum-ether extracts showed strong aphicidal activity against Aphis
gossypii with LCsp values of 0.059 and 0.085%, respectively. Ei-Hariry
et al. (1998) reported that mineral soils CAPL-1 and CAPL-2 exhibited
high effect against Aphis gossypii.
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The present study was carried out to investigate: The toxic effect
of malathion and propoxur, plant extracts (black cumin and wormseed),
miceral oil (CAPL-2), mixtures (malathion or propoxur with other
compounds) and microbial pesticide {Biofly) against aduits of aphil
Aphis gossypii Glover. In addition the side effect of sublethal dosesof
tested cornpounds on some biological aspects for the aphid Aphi
gossypii Glover,

MATERIALS AND METHODS

Culture t echnique:
Aphid culture:

The aphid used in this study was identified as Aphis gossypl
(Glover), (Homoptera : Aphididae). Hitiscus esculentus plants were ux(
for aphid mass-rearing. Okra plants were put in cages and the aphids
were always transferred weekly from old to young seedlings, by cuttig
the heavily infested leaves in order to transfer it to new plants, The gphi
culture were kept at 25+ 2°C and 65 + 5 R.-H.

Chemicals used:

8ix compounds including microbial one were used. All test
compounds were in the formulated form and the dosages were calculsied
on the basis of p.p.m. of active ingredient except the microbial pestiik
Biofly Beauveria bassiana which calculated on the basis of numberd
conidia/ml.The chemical names for tested compounds are as follows;
1-Malatox: (diethyl-dimethoxythiophosphoryl thio) succinate; S-]-Z-b'!f
(ethoxy carbonyl) ethyl o, o-dimethyl phosphorodithioate.
2-Propoxur; -2-isoproxyphenyl methyl carbamate.
3- Mineral oil: CAPLy: 96.62% E.C. was provided by Cel’
Agricultural Pesticides Laboratory. Mineral oil was applied at rateol]:
L./feddan. '
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4-Biocontrol agent: Biofly: a trade name of entomopathogenic fungus
(Beauveria bassiana) (Balsamo) as liquid microbial pesticide (1 ml
include 3 x 10 conidia). It was supplied by El-Nasser Company for
Fertilizers and pesticides-Egypt.

5-Plant materials:

Plant extract preparation:

The plant sample (wormseed) was thoroughly washed in
~ detergent solution followed by rinsing in tap water. Plants were air dried
al room temperature then in an oven at 40°C and then they were
grounded to fine powder, The The powder was divded into batches each
weighed 100 gm, which was macerated in 300 ml of acetone/methanol
(I: 1 v/v) for 72 hours in dark bottle. During the maceration period
sample was shaken for 6 hours using an electric shaker. Extract was
filtered and placed in a refrigerator for 24 hrs, the extract was then
refiltered, dried over an hydrous sodium sulphate and evaporated to
dryness using a rotary evaporator, The residuc was considered as active
ingredient, weighted and dissolved in acetone to form the required
concentrations. An amount of 5 g of black cumin seeds powder were
extracted in 100 ml of absolute ethanol (75%). Extraction run over night
* followed by filtration,

* Plants extracted and investigated in the present study.

Scientific Arabic Common Parts
- Name Name name used
Fam. Ranunculaceae | o g 242 Black cumin Seeds
Nigella sativum Linn,
Fam. Compositae | i 41 p2 Wormseed Leaves
Artemisia cinae L.
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Experimental technigues:
L.Leaf disc:

The pepper plants or okra plants were cuitured under the
greenbouse conditions. When young plants bearing only 4 primary
leaves, they were considered to be suitable to carry on experimental tests
desired.

The toxic effect for the tested compounds were evaluated by leaf
disc dip technique according to Siegler (1947). Leaf disc experiments
were conducted at 25 +2°C. To determine the joint effect of mixtures of
some pesticides with mineral oil or plant extracts to A. gossypii, the LCy
determined from the previous bioassay test was mixed with plant extracts
or mineral oil causing 25% mortality. The leaf disc dip technigue was
used according to Siegler (1947). The mixture was evaluated by the
equation of co-toxicity factor, described by Mansour ef al. (1966).

2.Dipping of whole plants:

To assay the residual effect of the tested compounds on biological
aspects of aphids such as, reproduction, developmental stages, mortality
of different instars and off spring; the method of Smith ez al. (1963) was
used. In the case of plant extracts, the plants were infested with 8 adults
on each plant. These plants were dipped in the required concentration of
plant extracts. Aphids (newly born) were transferred on the treated
plants. Five individuals first instar were transferred on each plant. Each
treatment was replicated four times. First instar was allowed to complete.
its development on ireated plants and the duration of each instar as well
as the number of dead individuals were recorded. When nymphs reached
the adult stage, newly born nymphs were counted. The experiments wete:
conducted under the controlled condition of 25 + 2°C and 65 + S R.H.
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RESULTS ANI} DISCUSSION

Two  pesticides (malatox and propoxur), one {mineral oil
CAPL-2) and two plant extracts (black cumin and wormseed) were tested
for their toxicity to adult stage of laboratory strain of 4. gossypii by the
leaf disc technique. Probit regression lines were statistically analyzed
according to Finney (1952) this supplies information on confidence limits
of LCsq and slope values.

Based on LCsvalues (table 1), the results indicated that malatox
was the most toxic compound to adults of 4. gossypii with LCsg value of
16.31 p.p.m. While propoxur and black cumin have a moderate toxicity
of LCy values 105.22 and 140.42 p.p-m., respectively. CAPL-2 and
wormseed were the least toxic to adult of 4. gossypii with LCs values of
891.30 and 1704 p.p.m., respectively. In the same time, the black cumin,
as aplant extract was more toxic to adults of 4. gossypii than wormseed.

The slope values of log concentration-probit lines showed in table (1)
indicated that black cumin has the highest slope value (1.68), while
propoxur has the lowest one (0.90). Wormseed, malathion and CAPL-2
have slope values of 1.58, 1.52 and 1.09, respectively.

Concerning the toxicity index at LCs, level, the data in table e
confirmed that, malatox was the most toxic compound on adults of 4.
gossypii (100). While propoxur and black cumin have a moderate toxic
effect and the toxicity indexes were (15.50 and 11.61, respectively). The
mineral 0il CAPL-2 and wormseed were the least toxic with toxicity
indexes of (1.82 and 0.95, respectively).

Malatox was found effective against 4. gossypii. The results
obtained are in agreement with that recorded by (Zidan er al 1988;
Hussein and Fong, 1989; Ayad et al. 1991). However, while CAPL-2
was the least toxic compound tested against the adults of 4. gossypii after
wormseed in the present results; Ei-Hariry ef af. (1998) found that
CAPL-1 and CAPL-2 (petroleum oil fractions) exhibited higher
eifectiveness against 4. gossypii.
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Plant extracts were found effective against A. gossypii by many
investigators in laboratory (Dhandapani ef al. 1985; Guirguis er al. 1989
Guirguis ef al. 1991; Lowery ef al., 1993; Matter ef al., 1993; Rahbe ef
al. 1995; Hutton et al, 1996 and Tunc and Sahinkaya, 1998). Nassef
(1998) obtained from vegetative oil (black cumin) % initial kill ranged
78.8-93.1 and average % reduction 61.3-73.1 on cotton and squash
respectively in ficld against A. gossypii. Metwally ef al. (1999) indicated
that natural oils gave high percentage initial mortality on the population
of A. gossypii.

Table(1): Toxicity and joint action of tested compounds against 4

gossypii adults.
Compound LCsy | Confidence |[Toxiciy[Slope] Co-toxicity
p.p.m | limits of LCsp | Index {Value Factor
Lower [Upper

Pesticides

Malatox 16.31 | 12.17 | 21.34; 100 [1.52 --
Propoxur 105.22 | 68 157 | 15.50 0.90 -
Mineral oils

CAPL-2 891.30 |616 (1245 | 1.82 [1.09 p55*  p72.98°
{Plant extracts

Black cumin  [140.42 199.42 [186.73] 11.61 [1.68 H50%* +30%
Wormseed 1704 1228 D230 | 0.95 [1.58 H35%*++ o5

+«Malatox with CAPL-2 A Propoxur with CAPL-2
#»»Malatox with blackcunim AAPropoxur with black cumin
+*xMalatox with wormseed AAA Propoxur with wormseed

2.Joint _action of some pesticides with plant exiracts or minerai oil
against 4. gossypii (Glover):

To determine the toxic effect of applymng pairs of the tested
compounds, the expected Ly doses of each compound separately was
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applied. When the mixture was used, it was thought that the resulted
mortality will be around 50%. The Joint action was evaluated by the
equation of co-toxicity factor, described by Mansour er al. (1966).

Data presented in table 1 indicated that 6 pairs of mixtures
showed potentiation, and the Co-toxicity factor values obtained were as
follows:
1-CAPL-2 with malathion ard propoxur +55 and +72.98 respectively,
2-Black cumin with malathion and propoxur +50 and +30 respectively.
3-Wormseed with malathion and propoxur +35 and +25 respectively.

Omar er ol (1987) showed that when missible oil was combined
with insecticides satisfactory controlled aphids. El-Desb et al. (1989)
found that the wettable powder pirimiphos-ethy] was highly synergised
by Shokrona super and moderately synergised by star oil. Mourad et al.
(1994) showed that combination of half recommended rates between
modified vegetable oil and malathion produced above 90% mortality.
Webb (1994) found that mineral oil in combination with bifenthrin was

effective against aphids 4. gossypii.

3. Toxicity of Biofty (B. bassiana) on A, gossypii (Glover.):

The aim of this experiment is to evaluate the residual effect of
entomopathogenic B. bassiana on adults of 4. gossypii under laboratory
conditions. The aphicidal activity of the microbial pesticide Biofly on
adults of 4. gossypii is presented in Tables (2&3). The results in Table
(3) showed that microbjal pesticide was LCs (29201 conidia/ml).

The reconusended dose for field application is 3 x 10*
conidia/ml,while the upper LCsy confidence Iimits was about 4.3709 x
10* conidia/ml. Knudsen ef ai, (1990) found that 3-44% of aphid was
killed by Beauveria bassiana 9-15 days after treatment on wheat, 0% in
controls. Vandenberg (1996) found that LCsy estimates were 91 and 282
Spores per square centimeter for swo B. bassiana isolates and 46 and 56
Spores per square centimeter for two P. fumosoroseus isolates,
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Table (2): %Mortality of A .gossypii adults treated with different |
concentrations of Biofly, :

Concentration Mortality % after ]
Conidia/mi 24 hrs, 48 hrs, T2hs, i
0.75x 10* 0 10 215 |

1.5x 10 0 25 25 |
3x10° 0 30 475
6 x 10* 0 37.5 625 |
9x 10 0 40 67.5
12 x1¢° 0 47.5 72.5

Table (3): Toxicity of Biofly (B.bassiana) against A.gossypii adults,

Compound LCso Confidence limits of LCsg Slope
conidia/ml Lower Upper Value
Biofly 29201 17476 43709 0.95

4,Effect of tested compound residues on biology of Aphis gossypii
a.Effect of tested compounds on nymph developmental time
meortality of different instars and offspring of Aphis gossypii:
Malathion (Malatox), and the mixture of {malathion + CAPL-))
significantly increased the fivst instar duration while no significan

-42-



J.Pest Cont. & Environ. Sci. 9(1) (2901).

differences were found between malathion and malathion + CAPL-2
mixture. No significant differences were found between propoxur,
propoxur + CAPL-2, CAPL-2 and control. The durations were 2.67, 1,83,
2.83, 1.67 apd 1.50 days for malathion, propoxur, malathion + CAPL-2,
propoxur + CAPL-2 and CAPTL-2 respectively, while it was 1.33 days for
the control {tabic 4).

In case of plant extracts; black cumin significantly increased the
duration pericd of the first instar while no significant differences were
found between wormseed and control. The durations were 2.50 and 2.00
days for black cumin and wormseed respectively, compared with 1.33
days for the control. ‘The duration of the second instar was the longest for
malathion (Malatox), propoxur (Unden), malathion + CAPL-2, propoxur
+ CAPL-2 and CAPL-2 (2.00, 1.83,2.17, 1.83 and 1.67 days compared
with 1.50 days in the control). The duration of the third instar averaged
1.83, 2.17, 2.00, 1.83 and 1.33 days for malathion, propoxur, malathion
+ CAPL-2, propoxur + CAPL-2 and CAPL-2 respectively, compared
with 1.17 days in the control. The duration of the third instar was the
longest for black cumin and wormseed extracts (2.2 and 1.8 days)
compared with 1.7 days in the control. The duration of the fourth instar
was the longest for malathion {Malatox), propoxur (Unden), malathion +
CAPL-2, propoxur + CAPL-2 and CAPL-2 (1.83, 1.67, 2.00, 1.67 and
1.50 days) compared with .33 days in the control. The duration of the
fourth instar was the longest for black cumin and wormseed (1.67 and
1.67 days compared with 1.33 days in the control). Treated individuals
produced fewer nymphs than the control (2.00, 2.00, 1.33, 1.67 and 5.33
- nymphs per individual for malathion (Malatox), propoxur (Unden),
. malathion + CAPL-2, propoxur + CAPL-? and CAPL.D respectively)
' versus 7.00 nymphs per individual: for the control (tabie 4).

Malathion (Malatox), propoxur, malathion + CAPIL-2 and
| - propoxur + CAPL-2 siguificantly decreased the offspring followed by
_;__"CAPL-Z. Plant extracts (biack cuein and wormseed) decreased the
mmber of nymphs than the conitol (1.67 and 2.67 nymphs per individual
¢ for black cumin and wormsced respectively), while control showed 5.00
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nymphs/individual. The tota! mortality was 46.68, 40.01, 53.33, 40.00
and 6.67%during the hall instars treated with malathion (Malatox),
propoxur (Unden), malathion + CAPL-2, propoxur + CAPL-2 and
CAPL-2 respectively. The total mortality was 60.01 and 40% during
instars treated with black cumin and wormseed respectively.

As noted before:

Lmixture (malathion + CAPL-2), malathion, mixture (propoxur +
CAPL-2) and propoxur were the most effective compounds on the
prolongation of nymphal stage of different instars, also reduction in the
number of produced nymphs was observed and significant higher
mortality than the control of Aphis gossypii.

2Mineral oil CAPL-2 was the least effect compound on prolongation of
aymphal stage for different instars as well as the reduction in the number
of produced nymphs and nymphal mortality.

3.Black cumin extract was highest effect compound on a prolongation of
the nymphal stage of the different instars, also reduction in the number of

produced nymphs followed by extract wormseed on Aphis gossypii.

These resuits are in agreement with that recorded by (Sheila ef al, 1991;
Keras and Gaylor, 1992 and Hollingsworth et al., 1997).

b.Effect of Biofly on nymph developmental time, percentage of
mortality of different instars and offspring of Aphis gossypii:

When aphids were transferred on Biofly treated plants, the
duration of the different instars was longer than the untreated ones. The
aphids treated had developed in a longer time with considerable mortality
after each moult. Tne duration of the first, second, third and fourth instar
was longer, 2.33, 2, 1.67 and 2.17 respectively in treated insects in
comparison to control (1.83, 1.67, 1.17 and 1.67 respectively). The
lowest number of survivals which produced nymphs was for Biofly
treatment, Treated individuals preduced fewer nymphs than the control
(267 nymphs per individuals for Biofly versus 6.67 nymphs per
individual for the control). The mortality percentage were 33.33, 13.33,
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6.67 and 6.67 in the first instar, second instar, third instar and fourth
instar of Aphis gossypii respectively. '

Generally, the total mortality was 60% during the instars treated
with Biofly. The reduction percentage of fecundity was 59% (table
5). The nymphal stage for survivors was increased to 8.17 days for treated
mdividuals with Biofly compared with 6.33 days of the control. The
duration of offspring was decreased 1o 3.5 days for treated individuals -
with Biofly compared with 5.33 days of the control. (table 5). Biofly had
a moderate effect on a prolongation of the nyraphal stage of the different
instars as well reduction in the number of produced nymphs of Aphis
BOSSypii.

Table (5): Effect of Biofly (LCys) on aymph developmental time,
mortality of diiferent instars and offspring of Apkis gossypii.

Davelopment Biofly Control
Stages Duration [Mortality} Duration | Mortality
{in days) % (indayst | %
Offspring /individua! 3.67+0.58 4.67+0.58
{First instar 2.33+0.58 | 3333 [1.83+0.29| 6.67
Second instar 2.00+0.5 | 1333 11.6740.29( 0.00
Third instar 1L67+0.29 | 6.67 (1.1740.29} 0.00
fFourth instar 217+0.29 | 667 [1.6740.29( 0.00
yraphal stage 8.17+0.29 35+0.3
Jfspring 6.33 + (L58 5.33 + 0.29
H¥spring/individual 2.67+3.58 6.67+0.58
eduction % of fecundity | 59.97 0.0
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Table (6): Duration of nymphal stage and offspring of newly
emerged nymphs of A. gossypii surviving compounds when

transferred on treated plants (with LCys level).

Treatment Nymphal stage Offspring
esticides
ion (Malatox) 8.00+1ab 2.33+0.58¢
poxur {(Unden) 7.50 + 0.50 abc 3.00+0.50¢
ineral oil
APL-2 6.00+1cd 4.50 + 0.50b
S
thion + CAPL-2 9.00+0.87a -2.174+0.29¢
ropoxur + CAPL-2 7.00+0.87 he 233+029¢
Control 533+0.584d 567+0.58a
[LSD 5% 1.47 0.84
1% 2.06 1.18
lant extracts
lack cumin 81740583 233+058b
Wormseed 7.00+0.50b 333+0.58b
Control 5.50+0.50 ¢ 567+0.58a
[LSD 5% 1.05 1.15
' 1% 1.60 1.75

Means followed by a common letter are not significantly different at the
level by DMRT.

¢.Effect of compounds on duration of offspring of newly emerged
nymphs of A.gossypii:

The duration of offspring was significantly decreased to 2.33,
3.00, 2.17, 2.33 and 4.50 days for treated individuals with malathion
(malatox), propoxur (Unden), malathion + CAPL-2, propoxur + CAPL-2
and CAPL-2 compared with 5.67 days for the control, respectively (table
6). The duration of offspring was significantly decreased to 2.33 and 3.33
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days for treated individuals with black cumin and wormseed compared
with 5.67 days for the control, respectively,

The results in table (6) proved that malathion, malathion +CAPL.-
2 and black cumin were the most effective compounds on duration of
offspring followed by propoxur + CAPL-2, propoxur and wormseed,
CAPL-2 was the least effective compound on duration of offspring of
Aphis gossypii.

The present results are in agreement with the findings of Bachatly
et al. (1995) the duration of the different instars were less prolonged with
chlorfluzauron. Prolongation as well as reduction of offspring. Survivors
produced significant fewer nymphs than those of the control.

REFERENCES

Abbassy, M.A_; O.A. El-Gougary; Sh.E.E. El-Hamady and M.A. Sholo
(1998). Insecticidal, acaricidal and synergistic effects of soosan,
Pancratium maritimum, extracts and constituents. J. Egypt. Soc.
Parasit. 28 (1): 197- 205. __

Al-Shayji, Y.; N. Shaheen; M. Saleen and M. Thrahim (1998). §
Susceptibility of aphid, Aphis gossypii (Aphididae: Homoptera) f
to certain Bacillus thuringiensis formulations in Kuwait, Egypt,

J. Agric. Res., 76(12): 599-606.

Ayad, F.A,; M.E. Keddis; Y.F. Ghoneim; I.M. El-Sayed; A HM. Allam
and M.A. El-Guindy (1991). Toxicity of some insecticides
against dphis gossypii Glover collected from different
governorates of Egypt during 1990 cotton season. Bull. Fat.
Soc. Egypt (19): 101-106.

Bachatly, MM.; N.G. Iskander and R.A. Sedrak (1995). Effect of three
IGRs on development time mortality and reproduction of Aphis
gossypii Glover (Aphididae: Hemiptera). Egypt, J. Agric. Res.,
73(4): 981-991.




J.Pest Cont. & Environ. Sci. %(1) (2001).

Dhandapani, N.; N.S. Rajmohan; A.A. Kareern and A. Abdul-Kareen
(1985). Plant products as antifeedants to control insect.
Pesticides 19(11): 53-60.

Duncan, B.D. (1955). Multiple range and multiple F test. Biometrics 11:
1-42.

El-Deeb, WM.; M.E. Keddis; F.A. Ayad and M.A. EI-Guindy (1989).
Aphicidal potency of certain mineral oils, organophosphate
insecticides and their mixtures against adults of the apricot aphid
Hyalopterus prumi Geofry. Proc. Ist. Conf. Econ. Ent. Cairo
Egypt, 259-265.

El-Gougary, O.A. (1998). Insecticidal and synergistic activity of Atriplex
halimus L. extracts. J. Egypt, Soc. Parasitology; 28(1): 191-196.

El-Hariry, M.A.; I.A. Marzouk; R.M. Salem; E.M.E. Khalafalla and A.G.
Ei-Sisi (1998). Field and laboratory evaluation of
environmentally safe chemicals against some aphid species.
Egypt, J. Agric. Res., 76(1): 127-139.

Finney, D.J, (1952). Probit analysis. Cambridge University Press, New
York. 256 p.

Guirguis, M.W,; K.M. Gouhar; W.M. Watson and R.M. Salem (1989).
Toxicity and antifeedant activity of wild plant extracts against
some insect pests. Egypt, J. Agric. Res., 67(1): 1-12.

Guirguis, M.W.; K.M. Gouhar; W.M. Watson; N.A. Ibrahim and R.S.
Salem (1991). The toxic action of volatile oils extracted from
citrus fruit peels against different insect pests. Egypt, J. Agric.
Res., 69(1): 163-177.

Haydar, M.F.; M.Z. Dawood and S.M. Ibrahim (1996) The efficiency of
mineral oils, some insecticides and their mixtures against Aphis
gossypii Glover. J. Agiic. Mansoura Univ., 21(6): 2343-2346.

Hollingsworth, R.G.; B.E. Tabashnik; M. W. Johnson; R.H. Messing and
DE. Ullman (1997). Relationship between susceptibility to
insecticides, and fecundity across populations of cotton aphid
(Homoptera: Aphididae). J. Econ. Entomol. 90(1): 55-38.

-49-



Keratum ef ai .

Hussein, MY. and CH. Fong (1989). Sub-lethai toxicity of climethoate ;
and malathion to Menochilus sexmaculatus Far. {Coleoptera;
Coccinelidac) and its prey, 4phis spp. Pertanika 12(2): 143148, £

Hutton, EM.; LRM. Thacker and C.L. Anand (1996). The toxicityof
four tropical plant extracts to aribrepoda pests of medical ang
agricultural importance. Brighton Crop Protection Conference:
Pests & Diseases. 1996: Volume 1: Proceedings of a
International Conference, Brighton, UK. 18-21 November, 421. |
422,

Ibrahim, NM.M.; M.D. Abdallah and M.A. Kandil (1992). Laboratory
tests for assessing the initial and residual toxicity of certain
insecticides against the cotton aphid, Aphis gossypii (Glover) ,:
Bull. Entomol. Soc. Egypt, (19): 19-24. |

Kerns, D.L. and M.J. Gaylor (1992). Behaviour of cotton aphid exposed |
to sublethal doses of thres insecticides. Southwest, Entomol,
17(1): 23-27.

Knudsen, G.R.; J.B. Johnson and D.J. Eschen {1950). Alginate pellet
formulation of a Beauveria bassiana (Fungi: Hyphomycetes)
isolate pathogenic to cereal aphids. J. Feon. Entomol 83(6):
2225-2228.

Kolaib, M.O. and A. El-Dash (1991). Effect of some insecticides on the
cabbage aphid, Brevicoryne brassicae L. and its parasitoid,
Diaerttiella rapae (MTntosh). Minufiya, J. Agric. Res. 16(2):
1891-1901.

Lowery, D.T.; M.B. Isman and N.L. Brad (1993). Laboratory and field
evaluation of neem for the control of aphids (Homoptera:
Aphididae). J. Econ. Entomol., 86(3): 864-870.

Mansour, N.A.; M.E. El-Defrawi. A. Toppozada and M. Zeid (1966).
Toxicological studies cn the Egyptian cotion leafworm
Prodonia  litura. Vi-Polemtiation and antagonism  of
organophosphiorus and carbamate insecticides. ). Feon
Entomol, 5942): 307-311.




J.Pest Cant. & Environ. Scii 9(1) (200£).

Martin, N.A.; P.J. workman and Q.M. Cailaghan (1997). Melon aphid
(Aphis gossypii} resistance to pesticides. Proceedings of the
Fiftieth New Zealand Plant Protection Conierence, Lincoln
University, Canterbury, New Zealand, 18-21 August, 405-408.

Matter, M.M.; §.S. Marei, .M. Moawad and S. El-Gengathi (1993). The
reaction of Aphis gossypii and its predator, Coccinella
undecimpuncia to some plant extracts. Bulletin of Faculty of
Agriculture, University of Cairo 44(2): 417-432.

Metwally, S.A.G.; S.M. Ibrahem and A.M. Gabr (1999). Studies on the
effect of certain substances on the population density of whitefly
Bemisia tabaci (Genn.), and cotton aphid Aphis gossypii Glover
attacking squash crop. J. Agric. Sci. Mansoura Univ., 24(5):
2629-2634.

Mourad, E. I; M. E. Keddis; M. S. Osman; F. A. Ayad and M. A. El-
Guindy (1994). Suitability of some natural and mineral oils as
pesticidal synergists against Aphis goissypi Glover. Egypt, J.
Aoric. Res.. 72 (1): 730.744

& l&ll\;- ANty T \J}. Fu S FT Vs

Nassef, A.M.A. (1998). Toxicological studies on some sucking pests and
their natural enemies. PhD. Thesis, Fac. Agric. Tanta
Untversity, pp. 174.

Omar, HI.H.; M.F. Hayder and Y.H. Issa (1987). Effect of some oil-
insecticide mixtures on aphid an thrips infesting tomato. Egypt,
J. Agric. Res. Rev., 65(1): 47-52.

Rahbe, Y.; N. Sauvion; G. Febvay; W.J. Peumans and A.M.R. Gatehouse
(1995). Toxicity of lectins and processing of ingested proteins in
the pea aphid Acyrthosiphon pisum. Entomologia.
Experimentalis-et-Applicata 76(2): 143-155.

Shaheen, A K.; A.A. El-Ezz and M.A. Assem (1973). Chemical control
of cucubits pests at Kom Ombo-Agric. Res. Rev., Cairo, 51:
103-107.

Sheila, M.K.; C.C. Abrgham and P.A. Wahid (1991). Feeding response
of insect pests of brinjal as influenced by sub-lethal doses of

-51-



Keratum et af .

insecticides. Journal of Nuclear Agriculture and Biology 2003):
215-217. 3

Siegler, EH. (1947). Leaf-disc technique for Iaboratory tests of }
acaricides. J. Econ. Entomol. 40, 441-442. :

Smith, ¥.F.; T.J. Hennberry and A.L. Boswell (1963). The pesticide
tolerance of Typhledroms fallacis (Garman) and Phytoseiuls
perimilis (Attias Henriot) with some observations on the F
predatory  efficiency of Phytoseiulus persimilis. J, Eeon |
Entomol., 56: 274-278.

Tunc, 1. and S. Sahinkaya (1998). Sensitivity of two green house peststo
vapours of essential oils. Entomologia Experimentalis ¢ |
Applicata. §6(2): 183-187.

Vandenberg, J.D. (1996). Standardized bioassay and screening of °
Beauveria bassiana and Paecilonyces fumosoroseus against the
Russian wheat aphid (Homoptera: Aphididac). J. Foon
Entomol., 89(6): 1418-1423.

Webb, S.E. (1994). Management of insect pests of squash. Proceedings
of-the-Florida-State Horticultural Society 106: 165-168.

Zidan, ZH., AA. Shaaban and M.A. Ei-Hamaky (1988).Foliar
fertilization affecting the performance of certain aphicides
acaricides under laboratory and field conditions. Bulletin of the
Entomological Society of Egypt, 15 : 1-10.

.50,



Keratum et al .

b ap ¢ md G Sy ¢ e AD el 0 D

JJ_erkLeh@_anHﬂia_MdcﬁLJﬁﬁ&”_m -t
{JaftisS ¥aY«)) LCsp S i S

S S+ gy b ¢ g S Dhar (Y S+ e SgBlY b
sqsyl_mr_hiﬁﬂ__‘:mﬂph,su}_@ﬂyﬁ
g e a5 dael Jalidity idbaad faed gyl
alﬁ\—awﬁqu}hu—hia,—-ﬂi-aﬂwﬁuwgum
A Ldna

i AN e s € B S ¥ IS il G 0
e A pilh Y Y ol (alisd PR U U0 S, | P RPN Y
s pall Ay il Rl L uiad g ALISD oY)

;w;ﬁukgﬁgéﬁuguuﬂ@u.mﬂ -1

P L W L b PR P el el iaidy Litiad S cilgpd !

ini_ﬁJuth“_BLth)ﬁuugL_SgbLJﬁggxmﬁM\ -y

S B e ATl Y 5D sael alidily A ahad) Loaed oyl
ol (e piad ALIS

-54-



J.Pest Cont. & Environ. Sci. 9(1) (2001).

A padldd

L Ly A0aNH Ay gyl Sl mnd A gl gy 9 o o8 98 guaS i 0
Opall By

il Cpal) e daal ¥ g g daaa r glaa o* oy B iy dgke
**"ﬂ_ﬁ.ﬂ\@ﬂpmc**

Chiggal) pud®
3 Ladf)) i plad pud**
Unile daddy — Rydd iy 45158 48

e i Sana e Y ELSEy {9 L IR R PN LR U JLIVIE R |

Ot Sty W—ay Gl Sty aays (S ¢ oS sD ) ay
e ) Al Clalin Ll e gl gl ¢ (Y QL) A Sy

Hﬂu‘)m__.n‘““‘f_nmr_l&,s(gﬁ@ﬂ@‘ntuﬂ

ol 3 ymtin e (Bl Ly 3 g) b (o aaiane 5 5 (55d i)
Aibiad) il ae el o Da) o i A B il 5 Lad
A L &N 8 Al a3 A e il Tl e Ky

Gl S 5y Al B SO el LS e S 3
gt i ol e ygldl iy 2 V0 VLYY LCg pd
pmall JALSY Sy dal de e giedpe wd S il X S 0 A n palid e
Mot LC50 B il (Y AL Q) sl a3 4yl
il 8B aliias g @AY e edd e ja ASYY
S il e il poliad Jal K3y bl b A e ol £ L3 LS

O3l = e 3 YV £ LC50 A catly

o el JaSH ke o 00 Chral el o pdtill e st Y
sUﬂmm+uﬁ,ﬁhnM1¢qﬂ+uﬂS§LUﬁwsMJ

-53-




