
223 
Research Journal of Agriculture and Biological Sciences, 9(5): 223-231, 2013 
ISSN 1816-1561 
This is a refereed journal and all articles are professionally screened and reviewed 
 

ORIGINAL ARTICLES  
 

Corresponding Author: Mamdouh H. Idriss, Department of Applied Entomology, Faculty of Agriculture, University of 
Alexandria, Egypt.  

  E-mail: mamdouhidriss@gmail.com 

The Earth’s Geomagnetic Field: A New Approach for Controlling the Cotton Whitefly 
Bemisia tabaci (Gennadius) (Hemiptera: Sternorrhyncha: Aleyrodidae) in Egypt.  
 
Idriss, M.H., El-Meniawi, F.A., Rawash, I.A. and Soliman, A.M. 
 
Department of Applied Entomology, Faculty of Agriculture, University of Alexandria, Egypt. 
 
ABSTRACT 
 
 To date, there are no reliable means for controlling the cotton whitefly Bemisia tabaci, since it has a high 
ability to develop resistance for all classes of insecticides. In order to avoid further environmental hazards 
resulting from the extensive use of chemical pesticides, alternative strategies through suitable successful 
integrated pest management (IPM) programs should be evaluated. During the present study, earth’s geomagnetic 
field, color-tropism and host-plant traps had been evaluated separately or in combination as components of an 
IPM program for B. tabaci under greenhouse conditions. The most attractive cardinal direction to B. tabaci was 
the east (attracted 39.4% of whiteflies) followed by south, north then west (9.1%). The four halfway directions 
were more effective on the horizontal flight behavior of B. tabaci than the cardinal directions. About 53.1% of 
B. tabaci adults were significantly attracted to the south-east direction, followed by north-east, south-west then 
north-west (7.2%). When color-tropism was investigated, yellow sticky sheets significantly attracted about 
44.16% of B. tabaci adults followed by bright green (18.36%) then orange (14.48%). The combined effect of the 
geomagnetic field and color-tropism showed that the combination of yellow traps at a wavelength of 590 nm in 
the south-east direction attracted about 17.75% of B. tabaci adults followed by bright green (530 nm) in south-
east (10.98%). When host-plant preference was investigated, no significant differences were recorded among the 
attraction of tomato, cucumber or squash to B. tabaci. Sow thistle (Sonchus oleraceus L.), as a wild plant, was 
the most favorite plant with the cotton whitefly as it significantly attracted about 29.24% of B. tabaci adults. The 
most attractive combined effect of the geomagnetic field and host-plants was S. oleraceus in the south-east 
direction (attracted 14.18% of B. tabaci) followed by tomato in south-east (9.25%) then cucumber in south-east 
(8.36 %). The combined effect of color-tropism, plant traps and geomagnetic field on the population of B. tabaci 
under greenhouse conditions was studied. When yellow sticky sheets and S. oleraceus as a plant trap, were 
directed towards the south-east, the numbers of B. tabaci infested tomato plants were dramatically reduced from 
8.1±0.13 to 0.57±0.05 adults/cm2 within a week.  
 
Key words: Bemisia tabaci, geomagnetic field, color-tropism, host-plant preference, integrated pest 

management.  
 
Introduction 
 
 The cotton whitefly, Bemisia tabaci (Gennadius) (Hemiptera: Sternorrhyncha: Aleyrodidae), is one of the 
most important pests allover the world. Millions of dollars are lost every year as a result of whitefly infestation 
in vegetable, fiber and ornamental crops (Duffus, 1987). Yields of food and quality of fiber crops are negatively 
affected as a result of direct feeding damage. Moreover, numerous diseases are caused by whitefly-transmitted 
viruses (Costa, 1976, Bird and Maramorosch, 1978).  
 On the other hand, many articles clearly proved that many insects have a magnetic sense which they use 
when moving from one place to another. Very little is known about the method in which insects are able to 
detect the earth’s geomagnetic field (KisliukandIshay, 1978, Kirschvink, 1981, De-Jong, 1982, Phillips and 
Sayeed, 1993, Perez et al., 1999, Reppert, 2006).  In spite of earth’s geomagnetic field, B. tabaci was positively 
photo-tactic. Many authors reported that the vision is considered an important component of whitefly behavior. 
Lloyed (1921) reported that the greenhouse whitefly Trialerodes vaporariorum was attracted in great numbers 
to yellow sticky traps than the other colors. Blackmer et al. (1994) reported that B. tabaci adults that were 
engaging photo-tactic orientation in a vertical flight chamber were presented with a visual cue simulating their 
host plant at a wavelength of 550 nm. Vaishampayan et al. (1975) reported that whiteflies showed a strongly 
positive response at the wavelength between 520 to 610 nm. 
  Understanding whiteflies responses to vegetational diversity had received a considerable attention of many 
scientists. Flight experiments with T. vaporariorum and observation of its behavior on plants showed that, this 
insect can detect whether it is on a suitable host plant or not after landing and internal probing (van Lenteren and 
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Woets, 1977, van Sas et al., 1978). Rejection of a host plant occurs after probing for a few minutes (van Vianen 
et al., 1988). The most outstanding feature of B. tabaci is its ability to adapt to a very wide range of cultivated 
and wild plants (900 host-plant species, Jones, 2003), which is considered the greatest challenge to control the 
cotton whitefly. The dispersal and infestation of a crop with whiteflies depends on its acceptance for landing, 
feeding and oviposition.  The host-plant selection process is mediated by visual, olfactory and gustatory stimuli. 
The use of plant traps may be a useful component of an integrated approach to manage whiteflies and associated 
geminiviruses.  
 The present study was conducted in order to determine the combined effects of geomagnetic field, color-
tropism and host-plant traps on the attraction of B. tabaci for a sustainable tomato production under greenhouse 
conditions.The final goal of this study was to add further steps towards the control of this deleterious pest 
through successful integrated pest management programs which are safe enough to man and environment. 
 
Materials and Methods 
 
The subject insect: 
 
 The mother colony of Bemisia tabaci (Gennadius) (Hemiptera: Sternorrhyncha: Aleyrodidae) was reared on 
healthy tomato plants (Lycopersicon esculentum,) var. Castelrock at 25-30 °C and RH 70±5 % under natural 
photoperiods. The identification of the mother colony was kindly provided by Dr. Jon H. Martin, Insect/Plant 
Division, Dept. of Entomology, The Natural History Museum, United Kingdom and by Dr. Gregory Evans, 
Systematic Entomology Laboratory, USDA, Beltsville, MD, USA. 
 
Experimental area: 
 
 The investigation was conducted in the experimental greenhouses of Vegetable Crops Department, Faculty 
of Agriculture, University of Alexandria, at Abis Experimental Research Station. The experimental area was 
located in Alexandria (Longitude: 29.919 “East” and Latitude: 31.198 “North”), Egypt.  
 
Plant species and planting: 
 
 Four commercial crops and a wild weed were chosen to be evaluated as host-plants for the cotton whitefly 
adults. The chosen commercial plant species were tomato (Lycopersicon esculentum Mill. Fam. Solanaceae), 
squash (Cucurbita pepo L., Fam. Cucurbitaceae), cucumber (Cucumis sativus L., Fam. Cucurbitaceae) and 
lettuce. (Lactuca sativa L., Fam. Asteraceae). After a preliminary survey on local weeds, sow thistle (Sonchus 
oleraceus L., Fam. Asteraceae) was chosen as a wild plant. The chosen plants were grown in 35 cm diameter 
pots in a greenhouse at 25-30 °C and RH 70±5 % under natural photoperiods. 
 
Sticky traps and experimental design: 
 
 Adults of B. tabaci were collected from the mother colony and released in a tomato greenhouse. To study 
the effect of earth’s geomagnetism field on horizontal flight behavior of B. tabaci adults, sticky transparent 
sheets (20X30 cm) were fixed onto wooden sticks (100 cm height). The transparent traps were directed towards 
the cardinal compass directions (north, east, south and west) or to the four halfway directions (north-east, south-
east, south-west and north-west). Numbers of captured whiteflies/cm2 of each sheet were recorded. 
 To evaluate the combined effects of the four halfway directions between the main cardinal points and color-
tropism on the horizontal flight behavior of B. tabaci adults, sticky colored traps were used. The colored sticky 
trap was made of art colored paper (20X30 cm, 250 gram/m2), divided into squared centimeters, sealed with a 
thin transparent plastic cover, and smeared with sticky Vaseline. In a tomato greenhouse, sticky colored sheets 
were fixed onto wooden sticks (100 cm height) and directed towards the four halfway directions. The evaluated 
colors and their wavelengths were blue at a wavelength of 470 nm, dark green (520 nm), bright green (530 nm), 
yellow (590 nm) and orange (650 nm). Numbers of captured whiteflies/cm2 of each colored sheet were 
recorded. 
 The attraction of tomato, squash, cucumber, lettuce and sow thistle to B. tabaci adults were evaluated. In a 
greenhouse, each plant species was replicated four times, directed towards the four halfway directions between 
the main points of the compass. Adults of B. tabaci were collected from the mother colony and released in the 
greenhouse. After 24 hours, numbers of B. tabaci adults/cm2 for each plant species were recorded. 
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Statistical analysis: 
 
 The data were subjected to analysis of variance (ANOVA) of  Duncan's multiple range function in SAS and 
the mean numbers of B. tabaci adults were compared using the least significant difference test (LSD) at P = 
0.05. 
 
Results: 
 
I- Effect of geomagnetic field on the horizontal flight behavior of B. tabaci adults: 
 
 As illustrated in Figure (1) when the transparent sheets were directed towards the four main points of the 
compass, whitefly adults were mainly attracted to the east direction (39.4±1.4%) followed by south (31.7±2.3%) 
and then by north (19.8±2.9 %). The lowest attractive direction to B. tabaci adults was the west (9.1±1.8%).  
 

 
 
Fig. 1: The effect of the four cardinal compass directions on the horizontal flight behavior of Bemisia tabaci 

adults. Bars are mean values ±SE. 
 
 When sticky transparent sheets were directed towards the halfway directions between the cardinal points 
(Figure, 2), 53.1±2.1% of whiteflies adults were attracted to the south-east direction. On the other hand, the 
north-east direction attracted 23.5±1.9% of B. tabacia adults followed by the south-west (16.2±0.9%) then the 
north-west (7.2±0.3%).  

 
Fig. 2: The effect of the four halfway directions between the four cardinal points on the horizontal flight 

behavior of Bemisia tabaci adults. Bars are mean values ±SE. 
 

 Figure (3) summarizes the effect of geomagnetic field (the main cardinal directions and halfway directions) 
on the horizontal flight behavior of B. tabaci adults. About 62.1% of B. tabaci adults were attracted to east/south 
quarter (east, east-south and south) while west/north quarter (west, west-north and north) attracted about 18.1% 
of B. tabaci adults. 
 
II- The combined effect of the four halfway directions between the four cardinal directions and color-tropism on 
the horizontal flight behavior of B. tabaci adults:    
 
 Table (1) shows that, when the colored sticky sheets were directed towards the four halfway directions 
between the main cardinal points (north-east, south-east, south-west and north-west) and regardless of the effect 
of the color-tropism, the majority of B. tabaci adult were attracted to the south-east (46.55%) followed by the 
north-east (20.5%) then south-west (18%). The lowest attractive direction was the north-west (14.95).  
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Fig. 3: The effect of geomagnetic field (the main cardinal directions and halfway directions) on the horizontal 

flight behavior of Bemisia tabaci. 
 
Table 1: The combined effects of the wavelength-dependent visible light and the four halfway directions between the four cardinal points 

on the horizontal flight of the cotton whitefly Bemisia tabaci. 
Direction Color Direction main 

effect Blue 
[470 nm] 

Dark Green [520 
nm] 

Bright green 
[530 nm] 

Yellow 
[590 nm] 

Orange 
[650 nm] 

North/East 2.64±0.36 
fghi 

1.64±0.27 
ghi 

2.58±0.36 
fghi 

10.21±1.40 
bc 

3.43±0.29 
efg 

4.10±1.60 
B 

(20.50 %) 
South/East 3.91±0.27 

ef 
8.72±0.71 

cd 
10.98±1.30 

b 
17.75±0.50 

a 
5.19±0.30 

e 
9.31±2.50 

A 
(46.55%) 

South/West 1.49±0.32 
hi 

1.99±0.43 
ghi 

3.14±0.59 
fgh 

8.42±1.20 
cd 

2.95±0.34 
fghi 

3.6±1.30 
BC 

(18.00%) 
North/West 1.47±1.47 

hi 
1.16±0.23 

i 
1.65±0.45 

ghi 
7.78±0.80 

d 
2.91±0.37 

fghi 
2.99±1.20 

C 
(14.95%) 

Color  main effect 2 . 3 7 ± 0 . 5 8  
D  

( 9 . 4 8 % )  

3 . 3 8 ± 1 . 8 0  
C  

( 1 3 . 5 2 % )

4 . 5 9 ± 2 . 2 0  
B  

( 1 8 . 3 6 % )  

1 1 . 0 4 ± 2 . 3 0  
A  

( 4 4 . 1 6 % )

3 . 6 2 ± 0 . 5 4  
C  

( 1 4 . 4 8 % )  

100% 

Values are means of 4 to 5 replica ± S E . 
Means followed by the same letter(s) are not significantly different at 0.05 probability level. 
Data between squired brackets are wavelengths. 

 
 Regardless of the effects of geomagnetic field on the flight behavior of B. tabaci, yellow color at a 
wavelength of 590 nm was the most attractive color (attracted 44.16% of whiteflies) followed by bright green 
(18.36%) then orange (14.48%). Blue at a wavelength of 470 nm was the lowest attractive color (9.48%). Table 
(1) illustrates the combined effect of the geomagnetic field and color-tropism on B. tabaci flight behavior. The 
most attractive combination was yellow (590 nm) in the south-east direction (attracted 17.75±0.50% of 
whiteflies) followed by bright green (530 nm) in south-east (10.98±1.30%). The lowest attractive combination 
was dark green (520 nm) in the north-west direction (1.16±0.23%).   
 To evaluate the potentiality of geomagnetic field versus color-tropism on the horizontal flight behavior of 
B. tabaci adults, an experiment was designed in a tomato greenhouse. Transparent sticky sheets were directed 
towards the south-east versus yellow and transparent sticky sheets directed towards the north-west. Numbers of 
captured B. tabaci adults on sticky sheets were recorded. As illustrated in Table (2), transparent sticky sheets 
directed towards the south-east attracted about 17.6±0.81 B. tabaci adults/cm2, while the corrected number of 
the attracted B. tabaci adults/cm2 by yellow sticky sheets directed towards the north-west was 11.2±0.73 
adults/cm2.  
 
III- The combined effect of earth’s geomagnetic field and host plant on the horizontal flight behavior and 
oviposition of B. tabaci adults:  
 
 Table (3) illustrates that sow thistle (S. oleraceus) was the most preferred host-plant to whiteflies. It 
significantly attracted about 29.24% of total B. tabaci adults, followed by tomato (23.24%), cucumber (19.28 %) 
then squash (18.2%). No significant differences were recorded among the attractiveness of whiteflies by tomato, 
cucumber or squash while lettuce was the lowest attractive crop (10.04%). When the chosen plant species were 
directed towards the four halfway directions between the four main points of the compass, 41.45% of B. tabaci 
adults were oriented to the south-east followed by south-west (28 %) then north-east (21.05%) and the lowest 
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attractive direction was north-west (9.50%). There were significant differences among the four halfway 
directions between the cardinal points. The most attractive combination was S. oleraceus in the south-east 
direction (attracted 14.18% of whiteflies) followed by tomato in south-east (9.25%) then cucumber in south-east 
(8.36 %). The lowest attractive combination was lettuce in the north-west direction (0.5%). 
 The attraction of B. tabaci adults to host plants for egg-laying almost had not been affected (Table, 4). Sow 
thistle remained the most favorite plant (29.20% of laid eggs/cm2), while lettuce remained the lowest one 
(9.20%). The preference of B. tabaci adults for egg laying on tomato (23.52%), cucumber (19.32%) and squash 
(18.76%) came in the second grade with no significant differences among them. The most attractive combined 
effect of the earth’s geomagnetic field and host plant preference for egg laying was S. oleraceus in the south-
east (13.92% of laid eggs/cm2) followed by tomato in south-east (9.32%) then cucumber in the south-east 
(8.28%). The lowest attractive combination was lettuce in the north-west (1.04%). 
 
Table 2: The effect of geomagnetic field and yellow sticky traps on the orientation of Bemisia tabaci adults.  

South- East North-West 
Transparent 

sheet 
Yellow sheet 

(2) 
Transparent sheet 

(1) 
Corrected yellow sheet 

(3 = 2-1) 
17.6±0.81 17±0.84 5.8±0.37 11.2±0.73 

Values are means of 10 replica ± S E . 

 
Table 3: The combined effects of the host plant preference and the four halfway directions between the four main points of the compass on 

the horizontal flight behavior  of the cotton whitefly Bemisia tabaci. 
Direction  Host plant Direction 

main effect Tomato Squash cucumber lettuce sow thistle 
North/ East 3.81±0.36 

cd 
4.95±1.00 

cd 
3.89±0.81 

cd 
2.64±0.98 

d 
5.77±1.00 

cd 
4.21±0.53 

C 
(21.05%) 

South/ East 9.25±0.86 
b 

6.03±0.95 
c 

8.36±0.67 
bc 

3.63±0.30 
cd 

14.18±1.60 
a 

8.29±1.80 
A 

(41.45%)
South/West 7.88±1.42 

bc 
5.95±1.10 

c 
5.09±1.20 

cd 
3.26 ±1.20 

d 
5.82±0.20 

cd 
5.6±0.7 

B 
(28%) 

North/West 2.31±1.00 
de 

1.28±0.20 
de 

1.95±0.40 
de 

0.5±0.13 
e 

3.47 ±0.53 
cd 

1.9±0.5 
D 

(9.50%) 
Host plants 
main effect 

5.81±1.60 
B 

(23.24%) 

4.55±1.10 
B 

(18.20%)

4.82±1.30 
B 

(19.28%) 

2.51±0.70 
C 

(10.04%) 

7.31±2.3 
A 

(29.24%) 

100% 

Values are means of 4 to 5 replica ±SE. 
Means followed by the same letter(s) are not significantly different at 0.05 probability level. 
 
Table 4: The combined effects of the host plant and the four directions halfway between the four main points of the compass on the 

oviposition preference of the cotton whitefly Bemisia tabaci. 
Direction Host plant Direction 

main effect Tomato Squash cucumber lettuce sow thistle 
North/ East 3.92±0.39 

dc 
5.66±0.83 

dc 
3.74±0.69 

dc 
1.62±0.4 

e 
5.70±0.79 

dc 
4.13±0.76 

C 
(20.65%) 

South/ East 9.32±0.92 
b 

6.16±0.97 
c 

8.28±0.76 
b 

3.40±0.33 
e 

13.92±1.50 
a 

8.22± 1.7 
A 

(41.10%) 
South/West 7.85±1.52 

bc 
5.74±1.12 

dc 
5.16±1.24 

dc 
3.12±1.18 

e 
6.12±0.85 

c 
5.6±0.76 

B 
(28%) 

North/West 2.44±0.38 
e 

1.20±0.17 
e 

2.12±0.47 
e 

1.04±0.12 
e 

3.46±0.43 
ed 

2.05±0.44 
D 

(10.25%) 
Host plants 
main effect 

5.88±1.60 
B 

(23.52%) 

4.69±1.20 
B 

(18.76%) 

4.83±1.3 
B 

(19.32%) 

2.30±0.57 
C 

(9.20%) 

7.3± 2.3 
A 

(29.20%) 

100% 

Values are means of 4 to 5 replica ±SE. 
Means followed by the same letter(s) are not significantly different at 0.05 probability level. 

 
IV- The combined effect of geomagnetic field, color-tropism, and plant traps as an integrated pest management 
approach on the population of B. tabaci adults:  
 
 To employ the obtained results in an integrated pest management program, an experiment was designed in a 
whitefly-free tomato greenhouse. Firstly, tomato plants were infested with a constant number of B. tabaci adults 
(8.10±0.13 adults/cm2).  Sticky yellow sheet traps and S. oleraceus as plant traps were directed towards to the 
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south-east. Numbers of B. tabaci adults per square centimeter on tomato plant leaves were daily recorded. The 
obtained results showed that numbers of B. tabaci adults/cm2 were dramatically reduced within a week (Figure, 
4).  The mean numbers of B. tabaci on tomato plant leaves were 7.30±0.34, 6.70±0.27, 4.80±0.10, 2.80±0.07, 
0.57±0.05 and 0.10±0.03 adults/cm2 after 1, 2, 3, 4, 5 and 6 days after-treatment respectively. Statistically, there 
were high significant differences between day zero, day one, day two, day three, day four and day five while no 
significant differences between day five and day six were detected. 

 
 

Fig. 4: The combined effect of geomagnetic fields, color-tropism, and plant traps on the population of Bemisia 
tabaci under greenhouse conditions. 

 
Discussion: 
 
 The earth’s geomagnetic field is considered an important orientation mechanism for many insects. Many 
articles clearly proved that many insects have a magnetic sense which they use when moving from one place to 
another (Kisliukand Ishay, 1978, Kirschvink, 1981, De-Jong, 1982, Kuterbach, 1985, Grigg et al., 1988, Phillips 
and Sayeed, 1993, Camlitepe and Stradling, 1995, Perez et al., 1999, Wajnberg et al., 2004, Reppert, 2006). 
During the present study, the effects of the four cardinal compass directions (north, east, south and west) as well 
as the four halfway directions (north-east, south-east, south-west and north-west,) on whitefly flight behavior 
were studied. When the effect of cardinal directions on the horizontal flight behavior of B. tabaci, the obtained 
data proved that the most attractive direction was east followed by south then north and the lowest was west. No 
significant differences between east and south were detected; however there were significant differences among 
east, north and west. There were also significant differences among south, north and west. The four halfway 
directions were more effective on whitefly flight behavior than the cardinal directions. More than fifty 
percentages of whiteflies adults were attracted to the south-east direction (135° from North Clockwise), 
followed by the north-east then the south-west and the lowest attractive direction was the north-west. The 
present data confirmed our previous findings when a wooden choice chamber was used to study the effect of the 
geomagnetic field on the flight behavior of whiteflies (Soliman, 2007). He proved that B. tabaci adults were 
mainly attracted to the south-east direction. 
 The present findings were surprising enough just because when Muslims pray in Alexandria, Egypt, they 
also turn their faces nearly to the south-east direction (Qibla Angle: 133° from North Clockwise) towards the 
Holy Kaaba in Mecca, Saudi Arabia. According to the Golden Ratio (1.618) which was defined by Euclid  of 
Alexandria (325-265 BC), in his famous book “Elements”, Akhtaruzzaman and Shafie (2011) reported that 
Mecca is considered the center of the earth. The proportion of distance between Mecca and South Pole 
(12348.32 Km) to the distance between Mecca and North Pole (7631.68 Km) is exactly 1.618. Moreover, the 
proportion of the perimeter of world (at latitude 21 29 N) and from Mecca to the solstice line from the west side 
at the same latitude, is also equal to the golden ratio. So, when we talk about Mecca, as it is the center point of 
the earth, all the magnetic forces acting in our environment cancel each other leaving the environment to “Zero 
Magnetic Zone” or “Magnetic Equilibrium Zone”. Therefore, it could be concluded that B. tabaci adults were 
attracted to Magnetic Equilibrium Zone or to the central mean point of the earth. In fact, further investigations in 
other geographical zones are needed in order to prove the above mentioned hypothesis.  
 There is no doubt that color-tropism is one of the most important cues for insect recognition of their food. 
Insects often respond to a particular wavelength band with a different behavior and use colors to distinguish 
between host and the surrounding environment (Begum, 2004). The combined effect of the four halfway 
compass directions and color-tropism on the horizontal flight orientation of B. tabaci adults was studied. In spite 
of earth geomagnetic field, B. tabaci was positively photo-tactic. The present data proved that the most 
attractive color was yellow at the wavelength of 590 nm followed by bright green (530 nm), orange (650 nm), 
dark green (520 nm), while blue (470 nm) was the lowest attractive color. These data are in agreement with the 
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findings obtained by many other authors. Lloyed (1921) reported that the greenhouse whitefly Trialerodes 
vaporariorum was attracted in great numbers to yellow sticky traps than the other colors. Mound (1962) 
reported that B. tabaci, is attracted by two groups of wavelengths of transmitted light, the blue/ultra-violet, and 
the yellow part of the spectrum. The author mentioned that a possible explanation of this is that ultraviolet 
radiation induces migratory behavior, whereas yellow radiation induces vegetative behavior. Vaishampayan et 
al. (1975) reported that T. vaporariorum showed a strong positive response to the yellow-green color with a 
wavelength between 520 to 610 nm. El-Helaly et al. (1981) reported that B. tabaci preferred colors at 
wavelengths between 520 to 700 nm. Affeldt et al. (1983) proved that T. vaporariorum adults were attracted in a 
large number to the yellow-green color with a wavelength between 500 to 600 nm while blue light energy from 
400 to 490 nm inhibited capture of the greenhouse whitefly. Blackmer et al. (1994) reported that B. tabaci adults 
that were engaging photo-tactic orientation in a vertical flight chamber were presented with a visual cue 
simulating their host plant (550 nm). When the combined effect of the geomagnetic field and color-tropism was 
studied, the present data showed that the most attractive combination was yellow in the south-east direction 
followed by bright green in south-east. The lowest attractive combination was dark green in the north-west 
direction. 
 A big question was raised: Which factor was more effective on the attraction and orientation of B. tabaci 
adults, earth’s geomagnetic field or color-tropism? The present data proved that the effect of earth’s 
geomagnetic field on the attraction of B. tabaci adults was more potent than wavelength-dependent visible light. 
Transparent sticky sheets directed towards the south-east were more attractive than yellow sticky sheets directed 
towards the north-west by about 57.14%.  
 It is well established that, B. tabaci has a remarkable ability to develop on a wide variety of both 
commercial and non-commercial plant species in tropical and subtropical countries. Understanding whiteflies 
responses to vegetational diversity had received a considerable attention of many scientists. Flight experiments 
with T. vaporariorum and observation of its behavior on plants showed that this species can detect whether it is 
on a suitable host plant only after landing and internal probing (van Lenteren and Woets, 1977, van Sas et al., 
1978, Verschoor-van der Poel and van Lenteren, 1978). Rejection of a host plant occurs after probing for a few 
minutes (Noldus, Xu and van Lenteren, 1986, van Vianen et al., 1988). The mechanisms that determine B. 
tabaci choice include plant color, texture, free metabolites in the sap and nutritional state among others (van 
Lenteren and Noldus 1990, Bentz et al., 1995, Chu et al., 1995, Andres and Connors, 2003). Thus, host-plant 
discrimination seems to be based on internal chemical or physical plant properties. In fact, whiteflies feeding 
and oviposition are going hand in hand. In a survey of vegetable crop fields, similar numbers of adults and 
immature/cm2 were observed on foliage of different host plants. The use of plant traps may be a useful 
component of an integrated approach to manage whiteflies and associated geminiviruses. On the other hand, 
integrated B. tabaci management requires quantitative knowledge on the mechanisms of persistence of pest 
populations in non-commercial host plants. In case of negligence of earth geomagnetic field, there were no 
significant differences between the attractiveness of whitefly by tomato, cucumber and squash. However, the 
highest number of attracted whitefly adults was significantly recorded on S. oleraceus. These findings 
confirmed the data obtained by Maurizio and Patrizio (1998). They reported that the whiteflies clearly showed a 
preference for two species, S. oleraceus L. and Solanum nigrum L. on which nearly 53% of the released 
whiteflies were found. Calvitti and Remotti (1998) evaluated B. tabaci egg laying behavior on 18 weed species. 
They reported that S. oleraceus was the most infested species. 
 In this study, a model of an IPM program for whitefly had been proposed. The combined effect of 
geomagnetic field, color-tropism and host-plant traps on the attraction of B. tabaci and on its horizontal flight 
behavior had been studied and used as IPM components. Lu et al. (2012) proved that in the greenhouses, yellow 
sticky traps significantly suppressed the population increase of adult and immature of B. tabaci. They reported 
that the whitefly densities in the greenhouse with traps were significantly lower than the greenhouse without 
traps. On the other hand, B. tabaci has a remarkable ability to complete its life cycle on a wide variety of both 
commercial and non-commercial plant species in tropical countries. Bezerra et al. (2004) conducted 
acomparison study between tomato infested with and without weeds. They showed that the overall infestation of 
tomato with whiteflies was higher when tomato was the only species in the plot. The obtained results of the 
present study will help in developing a plan of pest management program for B. tabaci under greenhouse 
conditions. When sticky yellow sheet traps and S. oleraceus as plant traps were directed towards the south-east, 
the numbers of B. tabaci adults/cm2 on tomato plant leaves were dramatically reduced. 
 
Conclusion:  
 In the present study, a synergistic combination of different integrated pest management components had 
contributed to minimize infestation of tomato with B. tabaci under greenhouse conditions. When sticky yellow 
sheet traps and S. oleraceus as plant traps were directed towards the south-east, the numbers of B. tabaci 
adults/cm2 on tomato plant leaves were significantly reduced.  
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