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ABSTRACT 
  

Toxicity of certain compounds including pesticides (fenitrothion and 
etoxazole), mineral oil (KZ-oil), plant oils extracted from citrus such as 
(baladi mandarin Citrus deliciosa Blanc, sour orange Citrus aurantium L. , 
acidless orange Citrus sinensis Osbek) and blue gum Eucalyptus globulus 
L., microbial pesticides (Biofly and Agerin) and mixtures of [KZ-oil with 
plant oils or microbial pesticides] against nymphs of Thrips tabaci Lind., 
adult of Aphis gossypii Glover and adult females of Tetranychus urticae 
Koch ,were evaluated under laboratory conditions. Results revealed that 
,fenitrothion gave high toxic effect against all tested pests., T. tabaci, 
A.gossypii and T. uritica . Etoxazole was the least toxic compound against 
T.tabaci while high toxic for A. gossypii. The plant oils., blue gum, sour 
orange and acidless orange have a moderate toxicity to  A. gossypii while 
slight toxicity to T.urtica. KZ-oil was higher toxic against T.urtica than all 
tested plant oils. Also the results showed that Biofly and Agerin were highly 
toxic to T.tabaci and A.gossypii while their moderately toxic to T. urtica  
Clearly a tested mixtures had a potential effect against T.tabaci, A.gossypii,  
and T.urtica.,   

  

INTRODUCTION  
 

Sucking pests considered to be the most serious pests attacking field crops      
such as, vegetables, fruits and ornamental plants, and it causes a great 
damage through their feeding and draining of the plant sap, in addition to 
their importance as vectors of several pathogens such as virus and bacteria 
besides excreting different amounts of sticky honey dew during the feeding 
process which cover plants and provides an ideal media for fungal growth 
(Butler and Henneberry,1986 and Harris   et al., 1992).      
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A wide range of chemicals have been marketing for controlling pests. The 
intensive use of chemical compounds resulted many problems such as 
population out breaks of the pests and its resistance development against all 
known pesticide groups and also, many of these chemicals have residues in 
the environment which constitute toxic hazards to human health, domestic 
animals and wildlife generally. 
           
Alternatively, non-chemical control methods have been widely assessed, 

and the most successful non-chemical techniques had been the exploitation 
of predators (Saied et al., 2002 and Sharaf and El-Basyouni, 2002) which 
are commonly found in agricultural ecosystems. 
 
The present study aimed to evaluate the toxic effect of certain compounds 

including two pesticides (Fenitrothion and Etoxazole), mineral oil (KZ-oil), 
plant oils (extracted from citrus and blue gum)., microbial pesticides (Biofly 
and Agerin A), and mixture of [KZ- oil with plant oils or two microbial 
pesticides], against some plant sucking pests (T. tabaci Lind. nymphs,        
A. gossypii Glover adults and T. urticae Koch adult females) under 
laboratory conditions. 
 

MATERIALS AND METHODS 
 

1- Tested Pests: Aphis gossypii and Tetranycus uritica Koch., were 
obtained from infested watermelon plantations, while Thrips tabaci Lind. 
Colonies were obtained from infested onion plants from Kafr El- Sheikh 
fields, and reared on watermelon plants (Cucurbit lanatus var. 
colocynthoids) under laboratory conditions (21+ 2

ْ C and 55 + 5% R.H). 
 

2- Tested Compounds: 
2-1 Pesticides : Baroque (10% SC), Etoxazole (RS) – 5-tert-butyl-2[2-(2, 6-

difluorophenyl)-4,5-dihydro-1,3-oxazol-4-yl] phenetole Sumithion 
(50% EC), Fenitrothion (O,O-dimethyl O-4-nitro-m-tolyl 
phosphorothioate) 

 

2-2 Mineral oil:  K.Z. oil (95% EC) 
 
 

2-3 Plant oils: 
    a) crude extracts: Volatile oil extractions from citrus fruit peels of 
[(Citrus deliciosa Blanc, baladi mandarin), (Citrus aurantium L., sour 
orange) and (Citrus sinensis Osbek, acidless orange)] (Family: Rutaceae)  
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were extracted in Pesticide Department , Faculty of Agriculture Kafr El- 
Shiekh University, by steam distillation using the method of A.O.A.C. 
(1990) with Clavenger trap apparatus on the basis (the oils are lighter than 
water).  
 
       b) Blue gum :  Eucalyptus globules L.(trade shopping) 
 
2-4 Microbial pesticides: Biofly , Beauvaria bassiana as a microbial liquid 
pesticide containing 3 x10 7 conidia/ml. Agerin , Bacillus thuringiensis 
kurstaki 32000 I.U. /mg. (6.4 a.i W.P). The tested compounds were supplied 
by Plant Protection Research Institute, Agriculture Research Center, Dokki, 
Egypt. 
 
3- Experiments : 
 

a) Evaluation of oils and chemical pesticides toxicity:   
The toxicity of tested formulated compounds was evaluated by leaf disc dip 
technique. While mineral and Plant oils were evaluated according to method 
of FAO, (1980). Four discs of watermelon leaves were dipped in each 
concentration of the concentration serious 125, 250, 500, 1000 and 2000 
ppm for 5 seconds after air dried, 10 adults of A. gossypii, T. uriticae or 10 
nymphs of T. tabaci were transferred to each disc. The discs were placed on 
moist filter paper, pads mounted in Petri dishes and kept under (21+ 2

oC and 
55 + 5% R.H). Mortality counts were recorded after 24hours from treatment 
with the aid of binocular. The mortality percentage was corrected according 
to Abbott's Formula (1925). Data were plotted on log-dosage probit papers 
and statistically analyzed according to Finney's method (1952). 
 

     b)  Evaluation of microbial pesticide toxicity: 
  The bio-compounds, Biofly and Agerin, were diluted with distilled water 
to prepare the concentrations of (15000, 30000, 60000, 90000 and 120000 
conidia/ml) and (15, 30, 60, 120, and 240 ppm), respectively. Also four 
discs of watermelon leaves were dipped in each concentration and exposed 
to the tested pests. The mortality counts were recorded after 24, 48, 72 and 
96 hours from treatment. The Mortality percentages were corrected and 
statistically analyzed as mentioned before. 
 

c) Evaluation of mixtures toxicity:  
Toxicity of the mixtures of the mineral oil plus each plant oil extracts or 
tested bio-insecticides was investigated against the same pests. 



 
 
 
 
 
El-Khodary, A.S. et. al. 

 52 

 
The joint action effect of tested compounds in combination was evaluated 

by the following equation (Mansour et al., 1966): 
   

100 X
%mortality   Expected

%mortality   Expected  %mortality   Observed
factor toxicity -Co =

 
Where: + 20 or more    = synergistic effect 
  Between + 20 and – 20 = additive effect 
  - 20 or low   = antagonistic effect 

 
RESULTS AND DISCUSSION 

 
1- Toxicity of tested compounds to T. tabaci, A. gossypii and T. urticae:     
Results in Table (1) showed that fenitrothion was the most toxic compound 
against T.tabaci nymphs followed by KZ-oil with LC50,s values of 1.67 and 
286.64 ppm., respectively . While the plant oil extracts: baladi mandarin, 
blue gum, sour orange and acidless orange have a slight toxicities and the 
LC50,s values were 1504.78, 1591.85 , 1781.93 and 1820.47 ppm., 
respectively. Etoxazole was the least toxic to T. tabaci nymphs with LC50 of 
6079.11 ppm. 
 
The obtained result was agreed with Moustafa et al. (1985) Nasseh and 

Link (1990), Rizk et al. (1999) and Iskander and El-Sisi (2001) , Al-
Fawaeer and Abu-Abeid (2002) and Abdel-Aziz et al. (2002). Results in 
Table (1) indicated that fenitrothion was the most toxic compound followed 
by baladi mandarin oil extract and KZ-oil to A. gossypii with LC50 values of 
1.66, 24.29 and 25.79 ppm, respectively. 
 
While etoxazole has a moderate toxicity with LC50 of 159.22 ppm., but 

blue gum, sour orange and  acidless orange oil extracts were the least toxic 
to A. gossypii with LC50 values of 236.70, 286.98 and 289.37 ppm, 
respectively.  
 
 The results obtained are in agreement with those recorded by Shaheen et 

al. (1992), Nassef et al. (1996) , Misra (2002), Sharaf and El-Basyouni 
(2002)., Haydar et al. (1996)  and Guirguis et al. (1991).  
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Based on LC50 values presented in Table (1) KZ-oil was the highest toxic 
compound against T. urticae (LC50= 242.80 ppm) followed by fenitrothion 
(LC50=  411.22 ppm) and baladi mandarin oil extract (LC50= 769.84 ppm)., 
The volatile oils of sour orange, blue gum and acidless orange and etoxazole 
have LC50 values of 1278.79, 1416.24 , 2004.90 and 9445.44 ppm, 
respectively. Similar results obtained by Osman, (1997); El-Naggar, (2000); 
Gamieh et al., (2000); Saied et al.,(2002) and Magouz, (2003). 
 

2- Toxicity of microbial pesticides, Biofly and Agerin to T.tabaci, 
A.gossypii and T.urtica: The entomopathogenic (Biofly) fungus, Beauveria 
bassiana and (Agerin) Bacteria, Bacillus thuringiensis were investigated 
against T. tabaci nymphs, A. gossypii adults and T. urticae adult females 
has been studied under laboratory conditions of (21+ 2

 oC and 55 + 5% 
R.H). Toxicity of Biofly and Agerin are presented in Table (2). The LC50 
values for T. tabaci Lind. Were 49376.38 conidia/ml of Biofly and 57.72 
ppm (1847040 IU/ mg) of Agerin after 48 hours of exposure time, 
respectively. The results also showed that the LC50 of Biofly was 23748.32 
conidia/ml and 29.13 ppm (932160 IU/ mg) for Agerin against A. gossypii 
after 48 hours of exposure time. 
 
Data in Table (2) revealed that the LC50s were 57857.82 conidia/ml of 

Biofly and 103.23 ppm (3303360 IU /mg) of Agerin against T. urticae, after 
48 hr. Biofly was effective against T. urticae and this result is in agreement 
with that recorded by Saenz de et al. (2003).and Zakzouk (2003). The 
recommended concentrations for field application is 3x104 conidia/ml and 1 
g/liter of Biofly and Agerin, respectively.  
 
 

3- Toxicity of binary mixtures of KZ - oil and plant oil extracts or 
microbial pesticides to T. tabaci, A. gossypii and T. urticae: 
 
Six mixtures of the mineral oil (KZ-oil) with four plant oil extracts (baladi 

mandarin, sour orange, acidless orange and blue gum) or with the two 
microbial pesticides (Biofly and Agerin) were tested against T. tabaci 
nymphs, A. gossypii adults and T. urticae adult females. Pests were 
subjected to sublethal concentrations (LC25

,s) deduced from the regression 
lines of each compound. 
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Data presented in Table (3) showed different levels of potentiations for the 
six pairs of mixtures. KZ-oil mixed with the tested plant oils gave different 
co-toxicity levels against T. tabaci + 70, 65, 40 and 55 for baladi mandarin, 
sour orange, acidless orange and blue gum respectively while KZ-oil with 
microbial pesticides gave + 75 and 50 co-toxicity factor for Biofly and 
Agerin, respectively. The same mixtures against A. gossypii showed almost 
100% co-toxicity levels. In the case of T. urticae, the co-toxicity factors of 
tested mixture ranged from +48 to + 80. Zein et al. (2002) reported 
potentiation effect of KZ-oil + black pepper extract against T. urticae 
adults. Moreover, the joint action of mixtures of plant oils or mineral oils 
with pesticides was found to be effective against T. tabaci, A.gossypii and 
T.urtica as showed by many investigators (Barakat et al., 1985; Haydar et 

al., 1996, and Helmy et al., 2002). 
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 ا=AB@? ا=>;:9

 
]uvuWn _[ اQstت ا]Qmgno VpqR rX _[ fglQT ا]bkدة وآfge ا]bcdeل و_^[  ا]VWXR VYZض QRQSTت   

  f^^wQe[ت اQ^^stا Q^^meأه ) f^^gTاbgd[وا fvVz^^d[ا ) اV^^{Tرة،وb^^~Z[     نQ�^^Tا� ]^^_ �^^آ r^^no اتu^^gSe[ا 
 r^̂[ف إu^̂mR f^̂�ات ا]Q^̂m� r^̂wbe درا�̂^f ا]Vgp�^̂X ا]̂^�Qم ]̂^�WS ا]u^̂gSe وا]b^̂gdان وا]Q^̂s f^̂�gSن ه̂^�� ا]uرا

�̂^�Q^̂T ، rرQ^̂�RV�  ، �Tل �̂^�Vى (وا]�b^̂vت ا]�f^̂gRQS ا]fc^̂nZX�e _̂^[ �̂^bzر Q^̂epر ا]b^̂eا]� bv ( �^̂vوز
 f^̂^gTuWe[ت اb^̂^v�[ا �^̂^W� Vgp�^̂^R �[�^̂^ر ، وآbsQ^̂^�[آ^̂^�د(ا (f^̂^vbgd[ات اu^̂^gSe[ا �^̂^Wو� ) و ]vV^̂^gا��

�  ا]bl  r^no    �c^SرQ^vت V^R      ) آ^�د (، �fsQ��Q إ]� _�g[QZ ه^�� ا]VeآQ^Sت ا]^�f��Q _^�             ) ا]�sbgSى
   ¡g^̂~S[ت اQ^̂ST اص أوراقV^̂أ� r^̂no f^̂v�¤X[ا u^̂W� V^̂elت ا�b^̂S��W[ا ]^̂_ f^̂¤[QS[ث اQ^̂Tوا� ¡g^̂~S[ا ]^̂_و

 fgneWe[وف  اV{[ا �dR ¦n_QWe[ا.  
  
 )آ^�د (آQن أآ©^V ا]VeآQ^Sت �^gnv fge^¦ زv^�      ) ا]�bg©_bن(_VXg�gs ugSوbgpن  :وأ¨Vmت ا]�QX§� أن 

�� ا]^� bX_ Vgp�R ذات fcnZX�e[ا fgRQS�[ت اbvا]�  �TQآ Qe�g�    ̂gS_ نQ^[ آg^l r^s fgeu   زولQ�^آbXvا )
آQe أ¨Vmت ا]�Q^X§� ا]Q^mgno �c^dXe أن       .أ�� ا]VeآQSت �bl rno fgeرQvت �VR  ا]�cS        ) ا]QSروك

ا]Q^�RVSل  آQن أآ©V ا]VeآQSت �gnv fge¦ ا]�v^� ا]nZX�^e¬ _^[ �^bzر              ) ا]�bg©_bن(_VXg�gs ugSوbgpن   
�vز ­p ىunS[آ�د( ا ( زول  وQآ�bXvا )روكQS[ت         )  اb^v�[ا r�Q^� �^TQآ Q^e�g� f~^�bX_ fge^�آ^Qن ]^¦ 

        ]^e[ة اVz^̂l r^no fge�^[ا fY^�Z�_ ةV^SXZe[ا fc^nZX�e[ا f^gRQS�[ت     .  اQ^̂SآVe[ا V^©ن أآQ^آ^�د آ �^vز
̂^bن    gpوVXg�gs ¦^̂ gnv ­^̂ p fge^̂�̂^�bg©_bن (  ̂^uى ) ا] nS[ل اQ^̂ �RVS[ا �^̂vت  ا]� .وزV^̂m¨أ Q^̂eأن  آ  QY^̂vأ �§Q^̂ X

   fge�[ا f~�bX_ ىV®ا� fcnZX�e[ا fgRQS�[ت اbv�[ا،rs زولQآ�bXvن اQآ ]gl ) روكQ^S[ا (  ��Z�^_ 
     Velت ا�bS��Wn[ f¤[QS[ث اQTا� rno fge�[ا.       fvbgd[ات اugSe[أن ا �§QX�[ت اVm¨أ V®ا� ¯TQk[ا rno

      o f~^̂�bX_ QmXge^̂�  �^̂ TQآ Q^̂ e�g� ]^̂ e[وا  �V^̂ X[ا r^̂ no f^̂ g[Qo QmXge^̂� �^̂ TQروس آQ^̂ ̂^r ا�آ n . �[�^̂ وآ
آ^�  أu^�     u^� f^vb�R Vgp�^R �pu^l  أو��d ا]�QX§� أن آ� ا]�g[QZe _[ ®�ل _QW_^� ا]^�fge ا]VXz^eك              

       .اQstت ا]VSXZeة 
  

  


