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ABSTRACT 
A chemical control program against Bemisia Tabaci 

was applied after treatment of tomato    seedlings variety 
Rover F1 hybrid in the nursery using thiamethoxam and 
imidacloprid. In addition, six treatments with different 
rational and conventional insecticides in a rotational 
program have been applied at Syngenta Kaha Station, 
Kalubia Governorate, Egypt. Two treatments were 
sprayed according to the proposed economic threshold 
(less than one adult per compound leaf) rotationally. 
Another two treatments were sprayed periodically every 6 
days without taking into consideration the degree of 
infestation. The last two treatments were used as block 
application and sprayed every 6 days twice using the same 
chemical.The results showed that the best treatment was 
the block application, in the sequence of thiamethoxam, 
lambda-cyhalothrin, pymetrozine, pyriproxyfen and  
imidacloprid, fenpropathrin, pyriproxyfen, pymetrozine. 
They gave the highest efficacy on the adults of whitefly 
and obtained high yield of tomato crop. Regarding the 
virus infestation, both treatments showed the least number 
of infested plants with minimal surfaces of viral symptoms. 
The present study suggests that block application was a 
good rotational program in reducing the number of 
chemicals and reducing the hazard of pesticides to the 
environment.  

INTRODUCTION 

In recent years, the whitefly, Bemisia tabaci 
(Genn.) has become a serious pest of cotton, other field 
crops, vegetables, ornamentals and medical plants in 
Egypt. The high infestation results in significant 
reductions in total yield and quality. Furthermore, the 
adult stage acts as a vector of virus diseases for various 
hosts, and reductions in virus spread are usually 
achieved by vector control using insecticides (Cohen & 
Nitzani 1966; Gameel 1974; Shaheen, 1977 and 
Mazyad et al., 1979&1986; Youssef et al.,1979; El 
Nawawy et al ., 1979 and El Dakroury et al., 1983).  

In most instances, however, the levels of vector 
control which are attainable with conventional 
insecticides are not sufficient to reduce virus spread to 
acceptable levels in either tomato nurseries where 
infestation first occurs, or in open production fields 

(Sharaf and Allawi, 1981). At high summer temperature 
a generation of whiteflies can develops in only 2 to 3 
weeks (Butler et al., 1983). Also development of 
resistance to insecticides in whiteflies (Dittrich & Ernst 
1983, Rowland et al., 1991, Cahill et al., 1995, 
Prabhaker et al., 1998) has highlighted the need for an 
effective resistance management strategy (Prabhaker et 
al., 1992). Integrated pest management (IPM) is the 
strongest enemy for resistance. Recently there is a great 
need for the wide use of IPM technique in pest control. 
This approach combines all the various tools and 
methods to manage pests at acceptable level. One of this 
tool is the development of a suitable insecticide 
rotation. First of all the spray program must begin when 
number of adults reached the economic thresholds (less 
than one / compound leaf). Therefore, the objective of 
this work is to compare the spray programs, according 
to the proposed economic threshold or every 6 days, 
with different classes of insecticides or as block 
application every 6 days twice using the same 
insecticide for whitefly control, virus reduction and on 
the yield of harvested tomatoes.  

MATERIAL AND METHODS 

An experiment was conducted on tomato variety 
Rover (E-446) F1 hybrid which can tolerate viral 
infestation. Seedlings were obtained from plastic houses 
at Fayoum Agricultural Research Center. Six treatments 
with different conventional insecticides in a rotational 
program were applied for the control of whitefly 
Bemisia tabaci. The field trial was conducted at 
Syngenta  Kaha Station, Kalubia Governorate, Egypt. 

Tomato seedlings were transplanted on open field 
plots on 23 rd August. The experimental design was 
strips of six treatments and two untreated check. Plot 
size was 375 m2, four replicates were used and normal 
agricultural practices were followed. The rotational and 
conventional insecticides (Table 1) were applied in the 
season in a rotational program of eight treatments. 

Treatments (A&B) were sprayed according to the 
proposed economic threshold (less than one adult / 
compound leaf) 
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(C&D) were sprayed every 6 days .  

(E&F) were sprayed as block application every 6 
days using the same insecticide twice (during the 
generation of whitefly).  

(G&H) were untreated [check], as illustrated in 
(Table 2).  

Applications were done using a single nozzle 
knapsack sprayer with a spray volume of 200l / feddan. 

The efficacy of the products used against the adult 
stage of whitefly was determined by counting insects on 
the lower surface of 20 compound leaves at the center 
of each replicate (80/treatment). Counts were made in 
the early morning when light activity is minimal 
according to Butler et al., (1988). Pre-treatment counts 
were made in the early morning just before application, 
and post treatment counts were made at three days 
intervals.  

Percent reduction of adult stages of Bemisia tabaci 
was calculated for all treatment using the equation of 
Henderson & Tilton (1955). The virus symptoms were 
evaluated on 20 randomized plants in each replicate, at 
different time intervals 27,34,41,48,54, 63and 71 days 
after transplanting. Symptoms were evaluated 
morphologically. The number of plants exhibiting virus 
symptoms was recorded and percent plants showing 
virus symptoms estimates visually. The yield of the 
harvested tomatoes in each treatment was also recorded. 
The data of tomato yield were statistically analyzed 
according to Snedecore & Cochran (1980).   

RESULTS AND DISCUSSION 

Data in Table 3 showed the number of whitefly 
adults per 100 leaves and percent reduction of 
infestation at different time intervals. The best results 
were given by treatments  E,F,D,B,C and A in 
descending order which mean that in the field the best 
treatment was the one of block application with 6 days 
intervals.  

Treatment E was sprayed in the nursery with 
thiamethoxam (Actara) then sprayed in  the field with 
twice applications of Actara, twice applications of  
Karate (lambda-cyhalothrin) twice applications of  
Chess (pymetrozine) and twice applications of Admiral 
(pyriproxyfen).the number of  field applications was 8 
during the season. 

Treatment F was sprayed in the nursery with 
imidacloprid (Confidor). Then sprayed in the field twice 
applications of Confidor, with twice applications of 
Dathrin (fenpropathrin), twice applications of Admiral 
(pyriproxyfen) and twice applications of Chess 
(pymetrozine). Also, they number of field applications 
in this case was 8 during the season.  

Treatment D was better than treatment B. Both 
treatments were treated with Confidor in the nursery 
and  

in the field. Treatment D had only eight sprays while B 
had ten sprays (economic threshold). The last treatment 
C followed by A both were treated in the nursery with 
Actara and in the field treatment C had only eight 
sprays and treatment A had twelve sprays (economic 
threshold).  

Regarding the rate of virus infection, in general 
these rates varied according to three factors: days after 
transplanting (incubation period), the insecticide used 
and the tomato variety. It is obvious from the average 
percentages of viral infected plants that treatment E was 
the least infected followed by B, D,C, A and F then the 
check.  

The minimal severity of infection was obtained also 
by E and F followed by B, D, A, and C (equally) then 
the check (Table 4). Similar observation was found by 
Verma et al., (1989), Rosset et al.(1990), and Dawood 
et al.,(1999). They reported that the incidence of tomato 
leaf curl virus was directly related to the population 
density of the vector B. tabaci 

It is worthy to note that tomato plants resistant to 
TYLCV under field conditions is difficult to obtain 
Ahmed et al., (1991) reported that 90% of the plants 
were highly susceptible, 9% were intermediate,0.5% 
were slightly susceptible and 0.3% showed no 
symptoms. 

The effects of the tested programs on tomato yield 
were evaluated and presented in Table 5. The data 
showed that fruit yield of tomatoes were increased by 
all treatments. The highest yield was obtained after the 
application of program F which increased the yield by 
174.17% (relative to untreated plots), while the lowest 
yield was recorded with program C which increased the 
yield by 81.83%. The data also showed no significant 
differences between the yield of A and D as well as 
between E and F. Generally it could be concluded that 
the programs applied on tomato are arranged according 
to the fruit yield (Kg) in the following order; 
F>E>D>A>B>C.  

In conclusion, it can be deduced that treatment E 
gave the best results for whitefly control as well as 
highest yield (showing the least number of infested 
plants with minimal surface of virus symptoms) taking 
into consideration that it was treated in the field as 
block application sparing classes of insecticides, and 
reducing the number of sprays because they were well 
protected   



ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL. 30, No. 2  APRIL-JUNE 2009 260

    



Farida A.Ayad et al.,: Evaluation of Chemical Control in A Rotational Program Against Whitefly on Tomato Crop 261

  



ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL. 30, No. 2  APRIL-JUNE 2009 262

 
Table 5. Effect of insecticide treatments on tomato yield  

Harvested tomatoes 
Treatments 1st 2nd 3rd 

Yield in Kg Yield % 

A 635 655 660 1950b 122.86 
B 588 579 570 1737c 98.51 
C 520 536 535 1591d 81.83 
D 651 668 658 1977b 125.94 
E 791 782 793 2366a 170.40 
F 800 801 798 2399a 174.17 

G & H  
Check 

285 293 295 875e 100 

from the beginning with foliar sprays of neonicotinoids 
(only 8 sprays in the field during the season) these 
results may be helpful as an approach for managing 
insecticide resistance in B.tabaci population. 
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