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ABSTRACT: This study was carried out to determine the effects of
magnetic field on the whitefly stages at different magnetic power and
exposure periods. The whitefly pupae after the composition of the compound
eyes showed more sensitivity and damage to different used magnetic
powers. The pupae mortality and mal formation percentage was 100% with
the power of 52 Gauss and exposure period 0.5 hr. Adults were more tolerant
than other inmature stages, however, they adults couldn’t lay eggs.
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INTRODUCTION

The whitefly, Bemisia tabaci Genn. (Homo.: Aleyrodidae) is one of the
most important insects, that widely distributed all over the world.

Although the morphology, taxonomy, biology and economic importance of
whiteflies have been investigated by several authors (El-Helaly, 1966)
Relatively little attention was paid to it's physiological study.

In this concern, effect of eight-fold of magnetic fields on selective
disadvantage of Drosophila melanogaster population was studied (Park et al.,
1999). Also, Broun et al. (1974} studied the ability of the electroeceptor
system of the black sea rays, Trigon pastinaca for magnetic field perception.

According to Perez et al. (1999), magnetic field cause strong effect on
migratory behaviour of the monarch butterfly (Danaus plexippus).

MATERIALS AND METHODS

The apparatus used was designed by the Department of Physics, Facuity
of Science, University of Alexandria (Fig. 1).

it consists of two plates (10 cm in diam.), the external plate is made from
aluminium, while the internal one was from iron. The distance between the
two plates is equal to the diameter of the plate. The two plates were fixed in a
style of wood and copper. Each plate was surrounded by wiren solenoid, its
thick about 7 mm., conducts with Trans of 12 volt D.C., and another electric
transformer.

To study the effect of magnetic field on the duration of the immature
stages and aduits of the whitefly B. tabaci, the insect stage were put on one
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plate and exposed to the tested magnetic field (110, 160, 180, 200, 220 and
240 volt) which produced the following powers (36, 52, 59, 65, 72 and 79
Gauss*, respectively). '

In the course of this study, were 2, 1, 2, 3, 12 and 24 hours exposure were
tested, each period was replicated twenty five times (10 $:15 Q). The
experiment was achieved at laboratory conditions of 22 + 1°C and 70% RH.
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Fig. (1) :The used electro-magnetic apparatus
1- Bar of copper.
2- Upper wooden piece.
3- Magnetic poles.
4- Wiren solenoid.
5- Lower wooden base.
6- Transformer 4A (model” KBPC3506)" 12V-direct current.
7- Transformer — alternating current.

* Gauss : Unit of the magnetic field.
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RESULTS AND DISCUSSION
Data in Table (1) show, the effects of the magnetic field power of 36, 52,
59, 65, 72 and 79 Gauss on mortality percentages of the whitefly stages.

1- Egg stage :

Data in Table (1) and Fig. 2 (A, B & C) showed that on significant
differences were noticed between the exposure periods either 0.5 or 1 hr. on
mean numbers of egg mortality, which were 53.57 and 54.86%, respectively.

Also, some of 1% linstar larvae could not emerge and to stick to eggs. The
mortality percentage of eggs was 100% with period of 2, 3, 12 and 24 hrs.

In addition, results showed that the magnetic power of 36 and £2 G.
occurred mean numbers of egg mortality of 38.67 and 61.67%, respectively.
While, the highest power of 59, 65, 72 and 79 G. induced highly mortality
percentage (100%) in eggs.

2- The larval stages :

Data in Tables {1 and 2) and Figure 2 (A, B & C) illustrated that the 1*
instar larva is more sensitive to all used magnetic powers than 2" and 3"
instar larvae.

When they were exposed to 2 hrs., mortalities reached 100%. The lowest
power 36 G. and exposure period of 1 hr. gave 46.7% mortality.

Significant differences were obtained between mean numbers mortality of
all larval stages when exposed to 36, 52 and 59 G. which gave the following
percent mortality (41.67, 55.00 and 70.00), {24.33, 50.67 and 66.67) and (28.33,
58.67 and 70.67), respectively.

The mortality percentages increased gradually when both time and
magnetic powers were increased.

Results indicated that the highest magnetic power of 65 G. gives highly
mortality percentage (100%) at 'z hr espousing for all, larval stages.

3- Pupae stage:

The data showed that after the composition of the compound eyes, there
are no significant differences between low time of 2 and 1 hrs., and mean
number mortality values of 62.57 and 64.29%, respectively. On the other
hand, mortality percentage were (100%) at exposure period of 2 hrs. and 52
G. magnetic power, Figure 2 (A, B & C). However 80% mortality with the
lowest power of 36 G. and 1 hr. Also, the adult stage could not continue
emergence from the exuvium pupal stage and observation more waxes
secretions apparent around the abdomen of adult until death; Figure (3).This
perhaps due to wax plates on 3™ - 6™ segments (El-Helaly, 1966). Significant
differences were noticed between magnetic powers (52 and 59 G.) and mean
number of pupae before composition of eyes were mortalities (47.67 and
58.33%), respectively,.
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Figure 2 (A): Effect of magnetic field on the duration of the whitefly (B. tabaci)

exposed for 30 min.

274



Effect of the magnetic field on stages the whitefly, bemisia............

37 [O1st._ m2nd. @@3rd. EPU @A RE | goqe g
5 K
15 R
10 - ZRu
IR
{ ]
S
T 1 4' 1
1t jarvae
—1 ) I— I |
2™ |arvae
55
%0 %
5]
o rd :
8 3™ arvae :
= ;0::::
= [R5
o 2]
= o
z L IR
SO .
30 R Pupae KX
s —1 B o5
25 - e afler com. eyas 5%
20 e R
15 - % 2%
10 - s 3
S il g
b, L YO kX r T SN S— A A
U I 1 T | I I 1 I T I | I
30 -
25 Adults

Figure 2 (B): Effect of magnetic field on the duration of the whitefly (B. tabaci)
exposed for 60 min.

275



Eveleen G. Ibrahim

3

35 «|[o1st. m2nd. E33rd. Pu. BA. RE. Eqgs

SEEXS

SOSELEL

2a%eT

I I I T

1% larvae

<
&2

=7
Y

e

X

RN
R

AR
100232
K

T T T I

27 |arvae

I T I

XX
%%
’:‘:‘4

3" |arvae

0.0 0. 9.9
0.0 000
edelolelalelels

0
K
%,

.0

Pupae
afier com. eyes

% whitefly duration

OCHRR
(%% %0 %% %

%
R
25

%

o

it

Adults
%
4
%
k3
T T T
D Y D
QQA r{}é 594
& R oQ'
A 2

Figure 2 (C): Effect of magnetic field on the duration of the whitefly (B. tabaci)
exposed for 120 min.
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Figure (3): The adults stage could not continue emergence from the exuvium
pupal stage.
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The magnetic power (65 G.) gave 100% mortality. Statistical analysis
revealed that the mortality percentage increased gradually by both time and
magnetic power.

Generally, the results showed that the pupal stage after compound eyes
was the highest sensitivity with the tested power than pupae before
composition of eyes and other immature stages.

4- Adult stage:

Data in Table (3) and Figure 2 (A, B &C) indicated that mortality
percentages increased with increasing magnetic powers. The highest
magnetic effect was 72 G. at ¥z hr. exposure period, which gave mortality of
100%.

Although magnetic power increased, its gave the same mortality
percentages of (100%).

Table (3) refer that the mortality percentages was (100%) during 2 hrs.
exposures period and with less magnetic powers (52 G.). There are no
significant differences between the two exposure periods of (‘I and 1 hrs.)
and mean mortality numbers (55.00 and 60.57%), respectively.

The same observation was noticed between the periods of 1 and 2 hrs.
with mean mortality numbers of (60.57 and 63.57%), respectively.

The whitefly adults were more tolerant than all immature white fly exposed
to different magnetic’s powers.

Results also showed that, male adults recorded the highest mortality in
comparison with the female one. Also, the female adults were laid few egg,
which not hatched.

In case of the highly magnetic power, females could not lay eggs. The
edggs were failed to hatch and develop to other stages with highly magnetic
powers.

Pupa stages after composition of eyes gave malformed adults, which
could not complete its emergence from their exuvium.

The previous results are in agreement with those obtained by Park et al.
(1999), who mentioned that, D. melanogaster population reared in eight-fold
magnetic field showed stronger selected disadvantage.

Finally, data indicate that the whitefly pupae after composition of the
compound eyes were more sensitive to the tested magnetic powers than
larvae and adult stages, at ¥z hr. of exposure period used.

278



|17 I

Effect of the magnetic field on stages the whitefly, bem

‘play onaubey = g

‘pousd = v
‘ssneg = '5
‘paiinvosojpaijdde auop sem uonewlojsued) seinbuy = ,9,
1TEL8 zs51°6 69C1'PL =8v50'0°0°'S™
0LL6'E Lig6'9 1196 =850'00°S™1
8y8s'y vess'z LEivel =v50'0'0'S™
15°€9 15'09 0'ss 989 6299 15°29 00'Z9 62'8% (Wiea ueap
114 vey s8¢ vy osv 11 vey et 662 rejoL
eey 2909 s | 299 ¢ |oow| ¢ | ooy | g5 oy |99 s | oy | € | cee |oov)] € jees| v | 60 | b | jomuod
00's. |000L]) SL |000L| SZ |0COL| SZ | 00'SZ | 0004 | SL [0°00b| SZ |000L| SL | 00°SL [0°00L| S [000L| S |000L| Sz A.\,.m..m
00's. [000b| S2 |000L| SL [000L| 52 | 00'SL | 000k | SL |000L| SL |000L| S. | 00°SL |0°00L| S |0°00L| S [0°00L| S ~.>.m~m
00'vL [000L( SZ [000L{ G2 { 096 | T2 | 60°SL [ 0°00L | SZ (0°00L| SZ (000L] SZ { 00'S2 |000L| SL [000L| SL | 00Ok SZ A.\,.M..m
1972 |00 | sz | €26 | €2 | cee | oz | oosz | ooor | sz |ooo]| sz | oz | sz | 290z [o00k| sz { €€ | 58 | 009 | sp N.\,.mﬂw
19'69 [0°00L| L | 228 | Z9 | 008 | 09 | 00'SL | 000L | S2 [000L| SL |0OSL | SL | 29795 [000L| SL | 009 ] S¥ | LOE | €2 N.\,.wwww
ge'1s | 98| s9 | L9 | 65 | o0ov | of {ece9 | o00L | sz [ce6| 0z {008 | 09 [cewz[ceL| 65 [ 0T | 6 | L9 | S :,.m%
W% |ON| % [oN| .% | oN % | ON] % [ON| +% [ ©ON «% | ON| % |'ON| % | ©N 18M0g
"ON Ayjeron "ON Aurenow ‘ON Ajeyon
vedW| 4z | a4y | a4y [ wesw| a4z ] a4y [ wuy fueswf gz [ wuy | w4
s|npy {aka uopsodwos Jaye) sedng aha uoisodwod 31049q) aednd pouad

‘SpoLId

jJudiayip 03} pasodxa uaym
sjinpe pue sednd £} ajiym ayj jo sabejuassad Ajjepow uo piay osnaubew jo 19943 :(¢) alqel

279



Eveleen G. Ibrahim

Acknowledgement

| wish to express my deepest gratitudes to both Dr. Amer Scowalem,
Professor of Physic and Mr. Yousef El-Said Yousef, General Director of
Physic’s Laboratory, Department of Physic, Faculty of Science, University of
Alexandria, for their generous co-operation by fearing several indisp<nsable
helps through out the determination of magnetic’'s apparatus and
measurements needed during the achievement of the present work.

Many thanks go also to Dr. Laila M. Abd El-Naby and Dr. Ramadan Farrag,
Plant Protection Research Institute, Agricultural Research Center, for
reviewing of this work.Also, Deep thanks are due to Dr. Ahmed Saleh and Dr.
Ahamed Ebeda, for their valuable assistance in the statistical analysis .

REFERENCES

Broun, G. R.,, Yu V. Andrianov and O. B. IVInskii (1974). Ability oF the
Electroreceptor System of Black Sea Rays for Magnetic Field Per<eption.
Dokl Akad NAUK SSSR Ser Biol., 216 (1): 232-234.

Ei-Helaly, M. S. (1966). Studies on whiteflies. M.Sc. Thesis, Fac. Agric., Alex.
Univ., Egypt.

Park, Eun-Kya, Seung-Moon-Jeong and Oh-Mok Choe (1999). Effect of the
eight-fold magnetic field on selective disadvantage of Drosophila
melanogaster population. Korean Journal of Genetic, 20 (3), Sept, 219-
228.

Perez, Sandra M., Orley R. Taylor and Rudoff Jander (1999). The effect of
strong magnetic field on monarch butterfly (Danaus plexippus migratory
behavior. Natur. Wissenschaften, 86 (3), March, 140-143.

280



Effect of the magnetic field on stages the whitefly, bemisia................

sl ol 4l ) ghl Ao pdliaal) Jlaall 5l

psb) ) 0392 Gl

4 sy ~ dpagall — o )3 Sigadll S pe — bl Alby &gy dgaa
) padl

Lasic plaaytl LAY sl o pandibinadl Jlaal) 58 gaa 830 A a0 o2a <y jal

OF Al 03 il gl L Adlid Auie il SR ISy peaihliin Jlaa (g gh) Lguda a3
kil Jlaall (s b Dpulua IS5 (685 A8 pall Gpmd) (0S5 By Ll LA 5 e
A stal) Apeadl) of Ui il o pgll By g 2D 0 535 DA (3a Al Ay clisal i
sl Jlanall (6 58 A sl Gl (19S5 dmy (gD s i %) s+ S i gal
ALAN ALalS) @il pdal) of itiil gl Laad Aelu Y2 Ajia) 5 guily gusla o Lo i
gkt 5 o8 L e p My paabiliiall Jlaall 5 gb aand Saai Jlac¥) sl cuils pliay

cOaH fuag

- 281





