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ABSTRACT

The toxic effect of certain compounds including two pesticides
[fenitrothion (Sumithion) and etoxazole (Baroque)], mineral oil (K.z-oil),
plant oils extracted from citrus such as baladi mandarin, sour orange,
acidless orange and blue gum, microbial pesticides (Biofly and Agerin) and
mixtures of Kz-o0il with plant oils and microbial pesticides, against Thrips
tabaci, Aphis gossypii, Empoasca sp., Bemisia tabac and Tetranychus
urticae on watermelon (Citrullus lanatus var.cococynthoides L.} and pepper
(Capsicum annum L.) plantations have been done under field conditions.The
results achieved in this study can be summarized in the following:
Fenitrothion was the most toxic compound followed by Kz-oil on T. tabaci.
Plant oil extracts were of a moderate toxic effect, while etoxazole was the
least toxic compound on 7. tabaci. Fenitrothion was the most toxic
compound followed by baladi mandarin oil extract and Kz-oil on A. gosspyi.
Etoxazole was of a moderate toxic effect, but blue gum, sour orange oil and
acidless orange oil extracts were the least toxic treatments on 4. gosspyi.
Fenitrothion was the highest effective compound in reducing the population
density of Empoasca sp. after the first spray followed by Kz-oil + baladi
mandarin oil, Kz-cil + sour orange oil and etoxazole. The other tested
compounds were moderately effective except sour orange oil, acidless
orange oil, blue gum oil, Biofly and Agerin which were the least effective
compounds on Empoeasca sp. No significant differences were found among
compounds after the second spray. Fenitrothion was the most effective
compound in reducing the population density after the first spray followed
by baladi mandarin oil, Kz-oil, Kz-0il + baladi mandarin oil and Kz-o0il +
blue gum oil on B. tabaci. The other tested compounds were moderately
effective except sour orange oil, Biofly and Agerin which were the least
effective compounds. All the tested compounds gave satisfactory result in
reducing whitefly population ranged between 64.27 and 91.62% after the
second spray with significant differences. Kz-oil was the most toxic
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compound followed by fenitrothion and baladi mandarin oil extract on T
urticae. Sour orange oil, blue gum and acidless orange oil extracts have a
moderate toxicity, while etoxazole was the least toxic compound on T.
urticae. The results showed that Biofly and Agerin were highly toxic to 7.
tabaci and A. gossypii while they were of a moderate toxic to T. urticae. The
results showed that all mixtures had potentiation effect against T tabaci, A.
gossypii and T. wrticae. Generally it can be concluded that, all tested
compounds reduced the mean numbers of sucking pests on watermelon and
pepper plantations., The tested compounds could be arranged descendingly
according to their toxicity to the sucking pests as follows: Pesticides >
mixtures > plant oil extracts > mineral oil > microbial pesticides.

INTRODUCTION

Vegetable crops are liable to a variety of pest infestations. Sucking pests
are the most serious and destructive pests to invade watermelon and pepper
plantations in Egypt.

The intensive use of chemical compounds for controlling pests resulted
many problems such as population outbreaks of the pests and their
resistance development against all known pesticide groups which leads to
pest control failures, high costs, crop loss and economic disaster, in addition
to its effect on the environment which constitute toxic hazards to human
health, domestic animals, predators and wildlife. Generally it is important to
do our job carefully by both controlling pest populations meanwhile
protecting the environment from the potential adverse effect of pesticide
uses,

The possibility of controlling sucking pests by a combination of biological
and chemical methods had proved to be less costly, safe on the
environmental constituents, minimizing chemical residues in the end
product and also, more permanent method of control than had pesticides
alone (Rizk ef al., 1999 and Omar and EI-Kholy 2001).

The present study aimed to investigate the effect of the following tested
compounds, and their toxic potentiality of fenitrothion and etoxazole,
mineral oil (Kz-o0il), plant oil extract from citrus fruit peels such as baladi
mandarin, sour orange and acid less orange and blue gum, microbiai
pesticides such as Biofly and Agerin and mixtures of Kz-oil with plant oils
and microbial pesticides against Thrips tabaci, Aphis gossypii, Empoasca
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sp., Bemisia tabac and Tetranychus urticae on watermelon and pepper
plantations.

MATERIALS AND METHODS

Tested compounds: Nine compounds were tested in the formulated form.
The dosages were calculated on the basis of active ingredient as ppm except
for the microbial pesticide; Biofly (Beauveria bassiana) which calculated on
the basis of number of conidia/ml. The tested compounds were as follows:

Pesticides: Fenitrothion (50% E.C)) O,0-dimethyl O-4-nitro-m-tolyl
phosphorothioate. Etoxazole (10% S.C.) (RS) —S- tert-butyl-2-[2-(2, 6-
difluorophenyl) —4,5- dihydro- 1.3 oxazol-4-y1] phenetole.

Mineral oil: K.Z. 0il (95% E.C.) formulated mineral oil supplied by Kafer
El-Zayat Pesticides and Chemicals Company.

Volatile oil extractions from citrus peels: Volatile oil extracted from
citrus fruit peels of [(Citrus deliciosa Blanc, baladi mandarin), (Citrus
aurantium L., sour orange} and (Citrus sinensis Osbek, acidless orange)]
(Family. Rutaceae) in Pesticide Department at Kafr El- Sheikh University,
by steamn distillation using the method of A.O.A.C. (1990) with Clavenger
traps apparatus (oils lighter than water type). Citrus fruits were purified
thoroughly washed in detergent solition to remove any surface of pesticide
residues and rinsed with tap water. Then fruits were washed in methanol
30%, rinsed with tap water again and finally rinsed with distilled water. The
peels should be free from white spongy, the peels were cut into small pieces.

Batches of 50 g small pieces were mixed with distilled water at ratio of
1:4, then blended and the mixture was placed in the distillation flask.
Distillation was carried out for 1 hour until no further oil incensement was
observed. The oils were separated from the water condensated and dried
through anhydrous sodium sulphate and kept in dark containers in the
refrigerator in addition to blue gum oil (Eucalyptus globulus L.) which was
obtained from the market.

. Microbial insecticides: Bioﬂ_?r (Beauvaria bassiana) as a liquid microbial

pesticide containing 3 X 10° conidia/ml. It was supplied by Ei-Nasser
Company for Fertilizers and Pesticides. Egypt. Agerin (Bacillus
thuringiiensis kurstaki), 32000 International Units per milligram (6.4% a.i.)
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was supplied by Abbott Laboratories Chemical and Agricultural Products
Division. North Chicago. 11, USA.

Ficld assessments: Toxicological studies were carried out at the
experimental farm of Faculty of Agric., Kafr El-Sheikh, Tanta Univ. The
tested compounds were applied at the recommended doses using a knapsack
sprayer with one nozzle. The experimental cultivated area of watermelon
and pepper was divided into plots of 40m”. Each treatment was distributed
in a completely randomized design with four replicates. The tested
compounds used and their application rates are shown in Table (1).

Table (1): Tested compounds in the field applications; formulation and
application rates (El-Fakharany, 2005)

Tested compounds Rate of application/liter water
Thrips Aphid, Whitefly, Mite
Leathopper
Pesticides
Fenitrothion (50% E.C.)* 3.75¢cc 375¢c 3.75¢cc
Etoxazole (10% S.C.)+ 0.25 cc 0.25 ¢¢ 0.25 cc
Mineral oil
K.Z. 0il (55% E.C.) 17.5¢c 10 cc 10 cc
Plant oil extracts
Baladi mandarin** 30.1cc 0.49 cc 154 cc
Sour orange** 356 cc 5.7¢cc 25.6 cc
Acidless orange** 364 cc 5.8 cc 40.1ce
Blue gum** 31.8cc 4.7 cc 28.3 cc
Microbial pesticides
Biofly (3 X 10’ conidia/ml.) 1.5 cc 1.5 cc 1.5cc
Agerin {6.4% W.P)- lg lg g
Mixtures
K.Z. oil* + Baladi mandarin®**  8.75 + 30.1cc S5cc+ 049 cc S5cc+ 154 cc
K.Z. oil* + Sour orange** 8.75+356¢cc S5cc+5.7cc 5cc+25.6cc
K.Z. oil* + Acidless orange**  8.75 +36.4 cc Scc+58c¢ce Scc+40.1cc
K.Z. oil* + Blue gum** 8.75+31.8¢cc Scc +4.7¢cc Scc +28.3¢cc
K.Z. oil* + Biofly* 8.75+0.75cc 5cc +0.75cc Scc+ 075 cc
K.Z. oil* + Agerin* 8.75+05g Scc+0.5¢ S5cc+05¢g

* = Recommended dose, * = Half of the Recommended dose, ** = LCs,

The infestation was determined by counting all available stages appeared
on 15 leaves which were taken from each replicate, (5 from lower, 5 from
the middle and 5 from the top) for pepper plants, while it was from the first,
middle and the end of watermelon plants respectively at random. The counts
of thrips (nymphs and adults) aphid (nymphs and adults), whitefly (larvae),
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leathoppers (nymphs and adults) and mites (mobile stages) were done just
before spraying, and then after 1,3,5,7 and 14 days of applications.

On watermelon plantations: for thrips, first spary was done on May 24 and
the second spary on June 14, 2003 and for aphids and spider mites, sprayed
occurred on June 28 and the second spary on July 19, 2003.While for
whitefly, sprayed occurred on June 14, the second and third applications
were carried out on June 28 and July 19, 2003, respectively. For leathopper,
sprayed occurred on May 24, the second and the third application were done
on June 28 and July 19, 2003, respectively.

On pepper plantations for thrips, sprayed occurred on May 24 and the
second application on June 7, 2003. For aphids, whitefly and leathopper,
sprayed occurred on August 17 and the second application on September 3,
2003, and for spider mites sprayed occurred on June 7 and the second
application on August 17, 2003.

Percentages of reduction for the infestation of the target pests were
estimated according to Henderson and Telton (1955) equation as follows:

% of reduction= 100 [1- Bx A") /(A x B)]
Where:
A =No. of individuals before spraying.
B =No. of individuals after spraying.
A’ =No. of individuals in check before spraying
B’ = No. of individuals in check after spraying

Statistical analysis: All data were subjected to one-way analysis of
variance (ANOVA) followed by Duncan multiple range test (Cohort
software Inc., 1985) to determine the significant differences among means
values at the probability level of 0.05.

RESULTS AND DISCUSSION

The effectiveness of the tested compounds on sucking pests inhabited
watermelon plantations:

T. tabaci
Fenitrothion was the most effective compound in reducing T. tabaci
population density (the same result was obtained by Nasseh and Link (1990)
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after the first and second sprays (81.44 and 93.24) followed by kz-oil +
baladi mandarin oil (78.70 and 86.59 %) , kz-oil + blue gum (75.15and
86.59%), Kz-o0il + acidless orange oil (71.21and 86.09%), kz-oil + sour
orange oil ¢74.96 and 82.62 %), etoxazole (71.08 and 82.62%), kz-oil +
Biofly (70.25 and 76.84%) and Kz-oil + Agerin (68.89 and 86.59 %)
respectively. The other tested compounds were moderately effective except
Biofly and Agerin which were the least effective compounds. Generally, no
significant differences were found among compounds except fenitrothion,
Biofly and Agerin (Table 2). Similar results were also obtained by Abdel-
Wahab er al,, (2001) and Al-Fawaeer and Abu-Abeid (2002).

Table (2): Reduction percentages of the tested compounds on T. tabaci
(nymphs and adults) populations on watermelon plantations.

The first spray The second spray
Compounds Initial Residual  General Initial Residual  General
effect % effect average effect% effect average
(average) _{average)
Pesticides

Fenitrothion 97.95° 77.31 81.44" 99.88"  91.58 93.24*

Etoxazole 80.40° 68.76 71.08%  8333° 8244 82.62°
Mineral oil
K.Z. oil 64.99° 58.28 5062 6667 6497 65.31%
Plant oil extracts

Baladi mandarin _ 79.80Y  62.45 65.92" 7667 6497 67.31°
sour orange  72.43° 57.61 60.57° 7333 6497 66.64°

Acidless orange  77.63° 58.23 62.11°  7333° 64.97 66.64™
Blue gum 69.96'  65.18 66.14°  76.67° _ 94.97 67.31%°

Microbial pesticides
Biofly 7.94) 67.76 55.79"  3333"  64.97 58.64°
Agerin 21.41 60.48 52.67° 33337 9497 58.64°
Mixtures

K.Z oil+BM.  82.22° 77.82 78.70"  83.33° 874l 86.59™

K.Z. ci+5.0.  80.94° 73.36 74.96° 8333 7147 82.62"
K.Z oiltA.0.  73.14° 70.73 7121 86.67° 8197 86.09"

K.Z. oil+B.G.  58.08°  72.54 75.15" 8333 874l 86.59™

K.Z oil+Biofly  66.22¢ 71.26 7025 7778 7661 76.84"

K.Z. oil+Agerin __59.77" _ 71.18 68.89" 8333 8741 86.59"

B.M. = Baladi mandarin, S.0.= sour orange, A.O.= acidless orange and B.G.= Blue gum.
Mean followed by the same letter are not significantly different at the 5% level.

A.  gossypii

Data in (Table 3) showed that fenitrothion was the most effective
compound in reducing A. gossypii population density after the first and
second sprays, followed by Agerin, etoxazole, Kz-oit + Biofly, acidless
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orange oil, Kz-oil + Agerin, Kz-oil + baladi mandarin oil, Biofly, Kz-oil +
blue gum oil, baladi mandarin oil and blue gum oil. Kz-cil + acidless orange
oil and Kz-0il were moderately effective, whereas sour orange oil was the
least effective compound. Generally, all treatments gave satisfactory results
in reducing 4. gossypii. The reduction percentages (general average) ranged
between 70.10 and 98.92 in the first spray as well as 70.05 and 99.29 in the
second spray. These results agreed with the findings of El-Hariry et al,
(1998) Abdel -Aziz et al.(2002), Rizk et al(1999) and Sharaf and EI-
Basyouni (2002).

Table (3): Reduction percentages of the tested compounds on A. gossypii
(nymphs and adults) populations on watermelon plantations.

The first spray The second spray
Compounds Initial Residual  General Initial Residual General
effect % effect average  effect % effect average
{average) (average)
Pesticides
Fenitrothion 96.80° 99.44 98.92* 08.00" 99.29 99.04*
Etoxazole 90.41° 96.05 9494 92007 9573 94.98"
Mineral oil
K.Z. oil 85.41% 83.61 83.97° 86.00" 84.23 84.58°
Plant oil extracts

Baladi mandarin  87.89" 91.49 90,77 £8.00° 092.00 91.20"

sour orange 72.39* 69.53 70.10¢ 73.00 70.05 70.64°
Acidless orange  80.22' 97.50 94.05™  81.00"  97.55 94.24%
Blue gum 99 88" 87.17 89.91"  99.90" 88.1 9046

Microbial pesticides
Biofly 87.59° 94.46 93.09"°  88.00°  94.73 93.38"
Agerin 9574  96.53 97.00° 97.00°  97.23 97.18"
Mixtures

K.Z.oilHBM. 9439° 92.98 93.26™  95.50° 93.75 94.10%
K.Z. 0il+S.0. 85.298 95.87 93.75°  86.00" 96.30 9424

K.Z. 0il+A.O. 82.74" 85.25 84.75™ 84 008 85.88 85.50°

K.Z. 0il+B.G. 99.88" 91.27 92.99™ 99 9(° 91.43 93.10*

K.Z. oil+Biofly  92.33° 94.50 9407  93.00° 05.07 94 66"

K.Z. oil+Agerin  76.03' 98.61 94.09™  77.00° 08.42 94.14™

B.M. = Baladi mandarin, 8.0.= sour orange, A.O.= acidless orange and B.G.= Blue gum.
Mean followed by the same letter are not significantly different at the 5% level.

Empoasca sp.

Fenitrothion also was the most potent compound in reducing the
population density of Empoasca sp. after the first treatment followed by Kz-
oil + baladi mandarin oil and etoxazole. The reduction percentages of the
other compounds were less than 70%.1In case of the tested bio-insecticides
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(Biofly and Agerin) were the least effective compounds. After the second
spray, it was observed that the population density of Empoasca sp.
decreased in all treatments except Biofly and Agerin (Table 4).

B. tabaci

The data in Tables (5) showed that,Kz-oil + baladi mandarin oil was the
most effective compound in reducing the population density of B. tabaci
after the first spray, followed by Kz-o0i! + blue gum oil, etoxazole, Kz-o0il +
Agerin, Kz-0il + acidless orange oil and sour orange oil. The other tested
compounds were of a moderate effect except Kz-oil, Biofly and Agerin
which were the Jeast effective compounds. No significant differences were
found among treatments on the second spray.

Table (4): Reduction percentages of the tested compounds on Empoasca sp.
populations on watermelon plantations.

The first spray The second spray
Compounds Initial Residuat  General Initial Residual  General
effect % effect average  effect % effect average
(average) (average)
Pesticides
Fenitrothion 87.00" 84.26 84.81° 86.67 82.51 83.34*
Etoxazole 74.00° 79.39 7831 6444 8053 77.31°
Mineral oil
K.Z. oil 44.20° 58.99 56.05°  46.67  69.96 65.30°
Plant oil extracts
Baladi mandarin ~ 51.25° 65.76 62.86>  73.33° 70.87 71.43%
sourorange  56.67°  64.73 63.127° 75387  66.59 68.35%
Acidless orange _48.00" 64.72 61.42™ 7333 60.81 63.32%
Blue gum 67.50°___ 60.01 6115 7333 51.54 60.69"
Microbial pesticides
Biofly 35.00 53.44 49.75° 20.00° 57.94 50.36°
Agerin 56.67 38.18 4].88° 33.3% 54.56 50.31°
Mixtures

K.Z. oiltBM.  67.50° 84.66 81.23"  86.67° 80.46 81.70°

K.Z oi+S.0. 48007 61.93 59.15%  84.76° 76.19 77.90"

K.Z. oitA 0. 44298 60.87 57.55" 8222  73.95 75.60°

K.Z. oil+B.G.  56.67° 64.15 62.65"  86.67° 77.02 78.95"
K.Z. oil+Biofly 48.00"  66.81 63.05 5000  70.77 66.62"
K.Z oil+tAgerin 3500  64.4! 58.52"F  62.67" _ 62.55 62.57"

B.M. = Baladi mandarin, §.0.= sour orange, A.Q.= acidless orange and B.G.= Blue gum.
Mean followed by the same letter are not significantly different at the 5% level.»
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Table (5): Reduction percentages of the tested compounds on B. tabaci
(larvae) populations on watermelon plantations.

The first spray The second spray
Compounds Initial  Residual General Initial effect Residual General
effect effect average % effect average
% (average) (average)
Pesticides
Fenitrothion  83.33°  70.80 7331° _ 50.00% 72.32 67.86"
Etoxazole 99.88"  72.14 77.69" 99.88" 64.85 71.85"
Mineral oil
K.Z. oil 66.67° 51.49 54.53®  53.57° 62.16 60.44"
Plant oil extract
Baladi mandarin  66.67°  60.36 61.62°  99.88° 70.76 76.58"
sourorange  77.78°  61.7] 64.92  53.57° 7448 70.29"
Acidless orange  66.67°  63.07 63.79"  45.83° 80.38 73.07°
Blue gum 77.78°  67.04 69.13°  99.88" 68.76 74.98"
Microbial pesticides
Biofly 33337 6042 55.00° 40917 74.42 67.72*
Agerin 16.67¢  47.03 40.95° 56.67" 75.81 71.98"
Mixtures .
K.Z. oi+B.M. 88.89° 78.15 80.29* 99.88" 74.09 79.25°
K.Z. 0il+5.0. 83.33°  72.59 74.74" 99.88" 71.74 69.51"
K.Z oi+A.Q. 8333 72.59 74.74" 99.88" 64.86 71.86"
K.Z oil+B.G. 88.89" 7668 79.02* 99.88" 64.86 71.86"
K.Z. oil+Biofly 66.67° 68.17 67.87"  45.83° 76.55 70.44"
KZ. oil+Agerin__76.78° _ 75.94 7611 50.007 67.55 64.04"

B.M. = Baladi mandarin, S.0Q.= sour orange, A.O.= acidless orange and B.G.= Blue gum.
Mean followed by the same letier are not significantly different at the 5% level.

T. uriticae

Etoxazole was the most effective compound in reducing 7. writicae.
population among the tested compounds after first spray, followed by kz-oil
+ baladi mandarin oil while Kz-0il + Agerin, Kz-o0il + sour orange oil,
acidless orange oil, Kz-o0il + acidless orange oil and Kz-oil have a moderate
effect, whereas Kz-oil + blue gum oil, baladi mandarin oil, blue gum oil,
sour orange oil, Kz-oil + Biofly, Biofly and Agerin were the least effective
compounds. After the second spray,Kz-oil + Biofly,Kz-0il + blue gum oil
and Kz-oil + acidless orange oil were the most effective compounds in
reducing T. writicae. Populations, followed by acidless orange oil, Kz-oil +
sour orange oil, Kz-0il + Agerin, Kz-oil + baladi mandarin oil, sour orange
oil, etoxazole, baladi mandarin oil and blue gum oil while Agerin, Kz-oil
and Biofly were of moderate effect. Fenitrothion was the least effective
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compounds (Table 6). , the same result was obtained by Gamiceh et al
(2000).

Zein et al., (2002) reported that, potentiation effect of KZ-oil + black
pepper extract against 7. writicae adults. Moreover, the joint action of
mixtures of plant oils on mineral oils with pesticides was found to be
effective against T. tabaci, A. gossypii and T. urticae as showed by many
investigators (Barakat ef al., 1985; Haydar er al., 1996 and Helmy et al,
2002). El-Khodary et al., (2007) revealed that, fenitrothion gave high toxic
effect against 7. tabaci. A. gossypii and T. urticae but etoxazole was the
least toxic compound against 7. tabaci while high toxic for T. urticae.

Table (6): Reduction percentages of the tested compounds on T. writicae

(mobile stages) populations on watermelon plantations.

The first spray The second spray
Compounds Initiai Residual  General Initial Residual  General
effect % effect average effect% effect average
(average) {average)
Pesticides
Fenitrothion 57.85° 52.49 60.29%  84.737  56.54 62.14"
Etoxazole 96.50" 79.64 83.04" 99.88" 78.72 82.95"
Mineral oil
K.Z. oil 7730%  58.24 61.80% 77.22% 7353 74.26™1
Plant oil extracts
Baladi mandarin __ 72.75° _ 52.22 56.33®  78.63'  83.22 82.50°
sourorange  73,12° __ 51.09 5549°  77.68%  86.79 3497
Acidless orange 6725 61.85 6290 90.99°  88.53 89.02°
Blue gum 70.83% _ 5333 56.84" 75.98% 8138 80.22°%
Microbial pesticides
Biofly 14.71% 51.5] 44.15° 4227 80.86 73.03%
Agerin 10637 5114 430" 6907 8042 78150
Mixtures
KZ oil+BM.  78.07 7487 7551  81.60° 87.63 26,39
K.Z 0il+S.0. 7982° 63.03 66397  86.81°  89.04 88.50%
K.Z.oitAO. 7839 5898 62.86® 9189° 8967 90.11"
K.Z. oil+B G. 76.017 5203 5755%  8457° 92.02 90.53"
K.Z oil+Biofly 4433 $4.72 5261  86.59° 9187 90.81"

K.Z oil+Agerin __70.30F 68.43 68.80" 743G 91.58 88.14"™

B.M. = Baladi mandarin, $.0.= sour orange, A.O.= acidlcss orange and B.G.= Blue gum.
Mean followed by the same letter are not significantly different at the 5% Jevel.

112



J. Pest Cont. and Environ. Sci. 17 (1/2): 103-121 (2009)

The effectiveness of the tested compounds on sucking pests inhabited
pepper plantations:

T. tabaci

Fenitrothion was the most effective compound in reducing the population
density of T. fabaci after the first and second sprays followed by etoxazole
and Kz-oil + baladi mandarin oil. The other tested compounds have
moderate effects except Kz-oil, sour orange oil, Biofly and Agerin were the
least effective compounds. Generally, significant differences were found
among the tested compounds (Table 7), as reported by Abdel-Aziz et al
(2002) and Iskander and EI-Sisi (2001).

Table (7): Reduction percentages of the tested compounds on T. tabaci
(nymphs and adults) populations on pepper plantations.

The first spray The second spray
Compounds Initial Residual General Initial Residual General
effect % effect average effect % effect average
{average) (average)
Pesticides
Fenitrothion 96.00" 80.10 §4.28" 97.00° 84.34 86.87
Etoxazole 81.00% 82.66 82.33° 82.00°  83.13 82.90%°
Minerat oil
K.Z. oil 65.00' 59.71 60.77%  66.50" 60.88 62.00™
Plant oil extracts
Baladi mandarin____ 80.00™ 65.59 68.47% £2.00% 68.25 71.00"
SOUF Orange 71.00% 60.62 62.69% 72.00°8 60.75 63.00™
Acidless orange  75.008 61.31 64.05% 76.00° 62.50 65.20"%
Blug gum 70.00" 68.53 68.82% 71.008 69.13 69.50°™
Microbial pesticides
Biofly 15.00" 67.42 56.93% 17.00 71.75 60.80™
Agerin 22 00" 58.67 51337 24.00' 65.13 56.90°
Mixiures
K.Z. oil+B.M. 85.00° 80.81 81.65% £7.00" 81.75 82.80"
K.Z. 0il+5.0. 82.00% 76.65 7793 83.00° 77.75 78.80"
K.Z. oil+A.0. 79.14% 76.67 77.16%¢ 80.00°  77.75 78.20™
K.Z. 0il+B.G. §3.50™ 76.05 7754  84.00° 77.11 78.49™
K.Z. oil+Biofly 77.22¢ 74.01 74.65%F 78.00% 71.25 7740
K.Z. oil+Agerin 70.50" 78.89 77.12% 71.008 81.25 79.20°°

B.M. = Baladi mandarin, $.0.= sour orange, A.O.= acidless orange and B.G.= Blue gum.
Mean followed by the same letter are not significantly different at the 5% level.

A. gossypii

The data presented in Table (8) concemning 4. gossypii show that
fenitrothion was the most effective compound in reducing its population
density after the first and second sprays followed by etoxazole, Kz-o0il +
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Agerin, baladi mandarin oil, kz-0il + sour orange oil, kz-oil + baladi
mandarin and Kz-oil + acidless orange oil. The other tested compounds
were moderately effective except Biofly which was the least effective one.
Statistically, significant differences were found among the tested
compounds, as reported by Shaheen et al (1992) and Magouz (2003).

Table (8): Reduction percentages of the tested compounds on A. gossypii
{nymphs and adults) populations on pepper plantations.

The first spray The second spray
Compounds Initial Residual General Initial Residual  General
effect % effect average  effect % effect average
(average) (average)
Pesticides
Fenitrothion 99.38" 99.58 99 84" 99 88° 99.88 99.90*
Etoxazole 99 88" 96.89 97.59°  76.19° 99.88 95.13"
Mineral oil
K.Z oil 96.42° 81.53 8451  76.19°  83.05 81.68"
Plant oil extracts

Baladi mandarin 82797 9580 93,19 9524° 96.66 96.38"

sour orange 81.37%  70.69 72.829  96.19° 8329 85.88%

Acidless orange 9126 81.45 83.41% 7143 70.40 70.61°

Blue pum 62.18" 81.78 77.86°  88.09° 6533 69.88"

Microbial pesticides

Biofly 28.71% 69.73 96.53°  6.67 92.03 74.96"

Agerin 26.25° 93.35 79.93%  2698"  91.63 78.69°
Mixtures

KZ oil+tBM. 9244 89.01 89.69™  00.48° 96.83 95.56"

K.Z 0il+S.0. 9149 96.33 9534™  9524° 9741 96.98"
K.Z. oil+A.O. 89.51° 92.19 91.65>  96.19°  88.19 89.79®
K.Z.0il+B.G.  79.02° 74.89 75.72%  60.84° 73.83 77.16°
K.Z oil+Biofly 8427°  81.32 B1.91™  6290° 99388 92.48"

K.Z oil+Agerin _ 96.07° 96.22 96.19"  99.88"  99.88 99.88°

B.M. = Baladi mandarin, $.0.= sour orange, A.O.= acidless orange and B.G.= Blue gum.
Mean followed by the same letter are not significantly different at the 5% level.

Empoasca sp.

The data presented in Table (9) show that, fenitrothion was the most
effdctive compound in reducing the population density of Empoasca sp.
afier the first spray followed by Kz-oil + baladi mandarin oil, Kz-oil + sour
orange oil and etoxazole. The other tested compounds were moderately
effective except sour orange oil, acidless orange oil, blue gum oil, biofly and
agerin which were the least effective compounds. No significant differences
were found among compounds after the second spray.
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Table (9): Reduction percentages of the tested compounds on Empoasca sp.
populations on pepper plantations.

The first spray The second spray
Compounds Initial Residual  General Initial Residual  General
effect % effect average  effect% effect average
{average) {average)
Pesticides
Fenitrothion 99.88" 93.07 94.42" 99.88"  96.61 97.27"
Etoxazole 62.50° 91.19 8545 8733  86.62 86.76"
Mineral oil
K.Z. oil 62.50° 73.36 71.19™  99.88°  80.44 84.33°
Plant oil extracts
Baladi mandarin  75.00" 81.98 80.59"*  87.33° 8248 83.45"
sour orange 62.50° 92.98 62.88™ 76.25° 80.41 79.58°
Acidless orange  75.00° 58.65 61.92*  96.00°  83.11 85.69"
Blue gum 62.50° 67.11 66.19" 9988  73.26 78.58"
Microbial pesticides
Biofly 25.00° 67.54 59.03° 33.50°  84.66 74.42"
Agerin 25.00° 67.35 58.88° 24.00"  %0.72 77.38°
Mixtures
K.Z oiltBM.  99.88" £6.83 80.44™ 9988  92.79 94.20°
K.Z oi+S.0. 9988 83.54 86.81"°  9988"  87.64 90.09"
KZ oi+A.0. _ 99.88* 77.11 8166 9988  88.67 90.91°
K.Z. oil+tB.G.  99.88" 79.73 83.76™  99.88"  83.65 86.89"
K.Z. oil+Biofly  75.00° 82.23 80.78™ 9553° 9.1l 90.39"
K.Z vil+Agerin__75.00° __ 84.73 8278  9638°  87.48 89.26°

B.M. = Baladi mandarin, 5.0.= sour orange, A.O.= acidiess orange and B.G.= Blue gum.
Mean followed by the same letter are not significantly different at the 5% level.

B. tabaci

While for B. tabaci, fenitrothion was the most effective compound in
reducing the population density after the first spray followed by baladi
mandarin oil, Kz-oil, Kz-0il + baladi mandarin oil and Kz-o0il + blue gum
oil. Negm (2001) found that KZ - oil was the high effective against B.
tabaci. The other tested compounds in the present study were moderately
effective except sour orange oil, Biofly and Agerin which were the least
effective compounds. All the tested compounds gave satisfactory result in
reducing whitefly population ranged between 64.27 and 91.99% after the
second spray with significant differences (Table 10).

115



Nasr, H M & Keratum, A. Y.

Table (10): Reduction percentages of the tested compounds on B. fabaci
(nymphs and adults) populations on pepper plantations.

The first spray The second spray
Compounds Inttial Residual General Initial  Residual General
effect effect average effect%%  effect average
% __ (average) (average)
Pesticides

Fenitrothion 86.89° 67.52 71.39° 9540  77.18 80.83°*

Etoxazole 85.71°  61.96 66.71°  91.19" 9173 91.62°

Mineral oil

K.Z. oil 79.99° 6691 69.52°  75.69" 7591 75.87%

Plant oil extracts

Baladi mandarin__79.29"  67.79 70.09° 87.14% 83.10 83.91°"

sour orange __ 32.05"  49.78 4623 75.45" 8122 80.07°*

Acidless orange  47.71%  65.76 62.15° 9250  82.33 84.36"

Blue gum 58.72"  58.08 58.21°  99.88°  90.03 91.99°

Microbial pesticides

Biofly 13.74  56.61 48.04° 2500  79.02 68.21"
Agerin 1494 5853 49.81°  10.00'  77.84 64.27°
Mixtures

K.Z. oi+BM., 71.72° 68.77 69.36°  96.06™° 90.46 91.58°

K.Z. 0il+S.0. 6861 6539 66.04° 97.92™ 8751 89.59°

K.Z oil+A.O. 67.36° 6926 68.88°  98.50" 83.80 86.74%

KZ oi+B.G. 73.02° 66.81 68.05°  99.88° 91.11 92.87°

K.Z oil+Biofly 64.58°  55.58 5738 04.63*  85.19 87.08%

K.Z oil+Agerin  71.94° 61.64 63.69°  98.60°  82.89 86.03%

B.M. = Baladi mandarin, S.0.= sour orange, A.O.= acidless orange and B.G.= Blue gum.
Mean followed by the same letter are not significantly different at the 5% level.

T. urticae

Kz-oil + Agerin was the most effective compound in reducing the
population density of Tetranychus sp. After the first and second sprays
followed by Kz-oil + Biofly, Kz-o0il + baladi mandarin oil, Kz-oil + acidless
orange, Kz-0il + blue gum oil, Kz-o0il + sour orange oil and etoxazole. Kz-
oil, blue gum oil and fenitrothion were of moderately effective while the
other compounds were the least effective and no significant differences
were found among them (Table 11). Plant oils were found effective against

T urticae by many investigators under field conditions (Castiglioni er al,
2002 and Farrag and Zakzouk, 2002).
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The results achieved in this study can be summarized in the following
findings:
e All tested compounds reduced the mean numbers of sucking pests on
watermelon and pepper plants.
e The tested compounds could be arranged descendingly according to
their toxicity as follows: Pesticides > mixtures > plant oil extracts >
mineral oil > microbial pesticides.

Table (11): Reduction percentages of the tested compounds on 7. urticae
{mobile stages) populations on pepper plantations.

The first spray The second spray
Compounds Initial Residual  General Initial Residval  General
effect % effect average  effect % effect average
(average) (average)

. Pesticides
Fenitrothion  63.64°  57.90 59.05° 64.00"  59.00 60.00"
Etoxazole 99.88° 64.43 71.52° 98.00° 64.73 71.38°

Mineral oil
K.Z. oil 60.00* 62.05 61.64° 62.00°  65.20 64.56"

Plant oil extracts
Baladi mandarin __ 73.33° 54.32 58.12" 74.00°  61.50 64.00°
sour orange 75.38° 49.34 54.55" 75.00° 55.75 59.75°
Acidless orange  73.33° 52.68 56.81" 73.009  56.00 59.40"
Blue gum 73.33° 57.66 60.79* 7290  61.50 63.78°
Microbial pesticides

Biofly 20.00" 61.30 52.99° 22.00" 63.00 54.80°
Agerin 20.00" 67.50 58.00° 21.00"  71.13 60.35°

Mixtures
K.Z. oi+B.M. 8400 78.66 79.73" 85.00°  79.85 80.88’
K.Z 0il+S.0.  80.00° 72.44 73.97° 81.00° 73.38 74.90°
K.Z oil+A.0.  84.00° 76.52 78.97° 83.00  77.19 78.40°
K.Z oil+B.G.  80.00° 74.94 75.95" 81.00° 76.00 77.00°
K.Z. oi+Biofly _ 65.71° 84.50 80.39° 65.75%  83.13 79.65"
K.Z. oil+Agerin _ 68.00° 33.87 82.68° 67.50° 82.87 79.69°

B.M. = Baladi mandarin, 5.0.= sour orange. A.Q.= acidless orange and B.G.= Blue gum.
Mean followed by the same letier are not significantly different at the 5% level.

REFERENCES

A.0.A.C. (1990). Association of Official Agricultural Chemists, Official
Methods of Analysis. Washington, U.S.A.

117



Nasr, H M & Keratum, A. Y.

Abdel-Aziz, 8.Y.; Mohamed, S.A. and Abdel-Wahab, S. (2002). Efficiency
of four seed plant oils for controlling certain pests in eggplant fields.
2" Int. Conf Plant Protect. Res. Inst. Cairo, Egypt, 21-24
December.

Abdel-Wahab, H.; Taha, AM.; Zaaky, AM. and Hassen, M.S. (2001).
Effect of controlling Thrips tabaci (Lind.) and weed onion and garlic
fields, on neighboring cotton field. J. Agric. Sci. Mansoura Univ., 26
(6): 3989-3997.

Al-Fawaeer and Abu-Abeid (2002). Intergrated pest management of onion
thrips Thrips tabaci (Thysanoptera: Thipidae) under protective
conditions. 2™ Int. Conf. Plant Protect. Res. Inst. Cairo Egypt, 21-24
December.

Barakat, A A.; Shereef, G.M.; Abdallah, S.A. and Amer, S.A.A. (1985).
Joint action of some pesticides and plant extract against Tetranychus
urticae (Koch). Bull. Ent. Soc. Egypt., 14: 243-249.

Castiglioni, E.; Vendramim, J.D. and Tamai, M.A. (2002). Evaluation of
toxic effects of Meliaceae agueous extracts and by products on
Tetranychus wurticae (Koch) (Acari. Tetranychidae). Agrociencia
6(2): 75-82. '

Cohort Software Inc. (1985). Costat User's Manual. Version 3. Cohort
Tucson, Arizona, USA.

El-Fakharany, S.K.M. (2005). Integrated control of some vegetable crops
pests in Kafr El-Sheikh Province . Ph.D.Thesis, Fac.Agric.Tanta
Univ., pp170.

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

El-Khodary, A.S.; Samy, M.A.; Keratum, A.Y. and El-Fakarany, S.K.M.

{2007). Toxicity of some pesticides and oil plant extracts to plant
sucking pests. J. Pest Cont. Enviren. Sci., 15(2): 49-61.

118



J. Pest Cont. and Environ. Sci. 17 (1/2): 103-121 (2009)

Farrag, R.M. and Zakzouk, E.A. (2002). Integrated pest menagement of cut
flowers in Nubaria and Alexandria 2-1-Factors affecting the
infestation of gladiolus cultivars. 2™ Int. Conf Plant Protect. Res.
Inst. Cairo., Egypt. 21-24 December.

Gamieh, G.N.; Saadoon, S.E.; Massef, A M. and Younes, A.A. (2000).
Efficacy of mineral oils, acaricides and their mixtures against
Tetranychus cucurbitacearium (Sayed). Zagazig J. Agric. Res.,
27(2): 591-601.

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

Helmy, E.; Hemeida, 1.A.; El-Shabrawy, H.A. and El-Sahn, O.N.L (2002).
Survey of insects associated with roselle; Hibiscus sabdariffa L. and
soft control of the most injurous insect Aphis gossypii Golover and
Bemisia tabaci (Gem) at Beni Sweif, Egypt. 2™ Int. Conf. Plant
Protect. Res. Inst. Cairo, Egypt, 21-24 December.

Henderson, C.F. and Telton, E.W. (1955). Test with acaricides against the
brown wheat mite. J. Econ. Entomo)., 48: 157-161.

Iskander, N.N. and El-Sisi, A.G. (2001). Field evaluation of some local
formulated plants and mineral oils against sucking insects infesting
bean plants. J. Agric. Sci. Mansoura Univ., 26(7): 4531-4535.

Magouz, R.S.T. (2003). Integrated spider mite management. Ph.D. Thesis,
Fac. Agric.Kafrr ElSheikh, Tanta Univ., pp 253.

Nasseh, O.M. and Link, R. (1990). Actions of insecticides against premature
fruit fall in pomegranate (Punica granatum) in the Yemen Arab
Republic. Mitteilungen der Deutschen Gesellschaft fur Allgerneine
und Angewandte Entomologie 7 (4-6): 430433.

. Negm, M.F. (2001). Spray distribution and insecticidal activity of certain
natural products against whitefly Bemisia tabaci (Genn.) infesting

eggplant in relation to spraying machines. Egypt, J. Agric. Res., 79
(1): 179-190.

119



Nasr, H M & Keratum, A. Y.

Omar, B.A. and EI-Kholy, M.T. (2001). Comparative bio-efficacy of certain
traditional and nontraditional insecticides against thrips infesting
onion. J. Agric. Sci. Mansoura Univ., 26 (4): 2373-2381,

Rizk, M.A.; EI-Sisi, A.G.; Badr, N.A. and Abdel-Halim, S.M. (1999).
Controlling of cotton sucking pests using safe materials. 2™ Conf.
Pest Control, Mansoura, Egypt, Sept. pp. 211-221.

Shaheen, F.A.H.; Hosny, A.; Belal, A.H. and Nassef, A M. (1992). Effect of
certain insecticides on Aphis gossypii Glov. and its predator
Chrysoprila carnea Steph. in cotton fields. J. Agric. Res., Tanta
Univ., 18(2): 403-408.

Sharaf, F.H. and El-Basyouni, S.A. (2002). Searching for chemical can be
used in aphid management in cotton field. 2™ Int. Conf. Plant
Protect. Res. Inst. Cairo, Egypt, 21-24 December.

Zein, A A.; Ahmed, F.AM.; Tag El-Din, M.H. and El-Naggar, J.B. (2002).
Toxicological studies of some pesticides on certain vegetable crops
pests. I. Toxicity and joint action effect of some compounds against
certain vegetable crops pests. J. Agric. Sci. Mansoura Univ., 27(12):
8679-8694.

120



J. Pest Cont. and Environ. Sci. 17 (1/2): 103-121 (2009)

Ailrassll cilasall g (Aualidaal) 4Ll g Aaisnall) Ciga 3l Gl fial andall
Gl ol Al ALl cAdY) (jany Ao Ldaullae g A g ySaall ibdusall g
Jilil g ullt Feuday

* ok 8 gy dghee -l I g g0
S Amata —  pgiady de) ) 3 B — Al Sjlan g CUYE AnitSa and”
gl i€ dnala — 4ol M AK L Sl ad™

Lo asall obapall Gon LB ot g SIS pall Gmnsd Ll 5380 Al 0 5
Sl )i (o Lalitiuall 450N O gy 3l g 23S amal) a3l g (g S YWY 5 (0t i)
2 ) 4 gl Slagsall (e lagray (L gBSH a5 s JSe JUES 52 6 S ¢ (gl g3) 2ol gl
Al g pdadl (e e sl e 338 Cur ) me Albll S alt Jallie I ABLEYL (OuaYls
Sy y eAgliall iy pall cans Jilih  Clll Auday Gl e jeatT D gSiall g alally el
A B i Lgle Juaniall a5 el
358 G Randt d by Gu W e 100 GS pall 381 LS G0y il 2 @
e S all

_4._:~.aI|‘«.m.la.ut_ulS|_;_);Yl

gV Al e dpaladt daet pldd (8 Tse S Hall HISH OIS G a8y il e @
Ay Sy J g JhaaS oY1 e o il Chialiiiuall (any aa 338 2y ) do slie 44l
Cila el g adifdl ARl g Sl Giaag Lo Lagh Ada i gie dse Lgd kS 5l
LS et a3 Ay gine (B8 o5 Y AU AN aayy L e A3 RS Dy S5l
ASY! 235 Gaia 3 Aikia

Al aay ebiand LA shasl paid o Agew S al T OUS (e il e @

Gl palt ALy L iy 3 A0l Clealiioall ey g Samall cy 3l adliy JgV T
i.eudil C.l.ﬂs:\_jg_,_)s;un Q‘J,_t;.nll_,c.‘l_)l.mual&:\mbn h&wﬁ@m@ls
elcall AL 2aad inih b Raaia ya An i adaed S palt JS I A2 ) aas Lk
2691.62 ' 64.27 (e gt )T Asesly

paliduey gl il Al paalh ey JEW e Lpans Sl S IS0 S ) e
I\.Fa.a_dllla_.,._,h‘_;_)_;‘ﬂ Lalaiuadl A gl Q_,g_}l\ L’EL_:C:J[SJ ,L;_)S.Jl dlii).\!l Cy)
At Ty ) S (S 51 L

dalal LYY Slaad Gadd Mool 5piaadl GLE Halt JS o Aale Adaay Joilt Sy @
S pall i 35 5y Ao (8 pmial Cad MR ae Jililly Aulad) A e
< Jadisiddl < Al calagaadl ;AN Aalalt i) o S8 Caa e il
Ay Saall Slapall < Alanall &g < il <y 3

,

121





