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ABSTRACT: The current research aimed to investigate changes in the state of egg hatching
of four economic insects: Sitotroga ceralella, Trichogramma evanescens, Spodoptera littroralis
and spodoptera exigua. A completely randomized experiment with three replicates was
designed. Similar groups of eggs of the above mentioned insects were prepared and exposed
to the magnetic field resulted from 1,5 and 11 magnet units, (140- 160 gauss resulted from
each) control was left without treatment. Along 10 days the daily observations included:
hatchability percentage, developing and emergency, living and /or death of the larvae under the
three magnetic field treatments. Results showed that there was a linear negative relationship
between the force of the magnetic field and the hatchability percentage of the eggs exposed in.
Sitotraga sp. hatching eggs were decreased from 90%(in the confrol) to 22% in the magnetic
field with (11megnet unit) Also, Trichogramma sp decreased from 82.31% to 47.06% while egg
hatching of Spodopfera litfroralis was decreased from 95.20% to 56.80, finally S.exigua
decreased from 90% to 50.86%.

Many investigations have to be done in using magnetism and magnetic field to minimize the
population of harmful insects . Also , magnetism may delay egg development of Sitofroga sp. to
be more suitable for Trichogramma parasite production programmes .
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INTRODUCTION

The correct strategy of integrated pest
management ( IPM ) have to include many

Magnetism and using the magnetic field
seems to be promising physical method in
insect control. Many workers stated the

practices, involving different kinds of pest
control methods aiming to crop increase.

In spite of all control efforts, pests
annually destroy about 35% of all crops
broad used worldwide . (Win 2010)

The discovery of new safe and effective
pseticides is one of the means of providing
eco-friendly agricultural agents for modern
crop protection (OU Jan Jan et al 2012)

The use of physical method for insect
control in organic farms represents
important measures in biosecurity system
(Cioban et. al.2013).

The physical methods for insect control
include : irradiation with gamma rays,
(Hussein et. al. 1999), using UV Rays (Cia
et al. 2010 ), temperature ( Reguzzi et. al,
2011), fumigation (Ciesla et. al, 2010 ),
drying and cooling ( Beckett 2010 ), high
voltage static electricity (Zhu lin ef al. 2011),
vacuum (Kucerova ef. al, 2013 ) and normal
sieving (Shrikant and Ramaraju, 2012).

Relationship between the power in magnet
lines and behavior of some insects.

Posfai and Dunin (2009)stated that
ferrimagnetic nanocrystals are present in
usually every organism, they added that the
advanced techniques revealed the complex
interplay between the physical and magnetic
properties and biological functions of the
ferrimagnetic nanocrystals in bacteria.

Wijenberg etal, (2013) investigated
electromagnetic field on attraction some
insects e.g. German cockroaches to offer
non-toxic alternatives to pesticides.

Understanding the biophysical basis of
animal magnete — reception has been one of
the greatest challenges in sensory biology
(Gegear ef al 2010).

Maeda ef. al,(2008) stated that,
approximately 50  species, including
mammals, birds, reptiles, amphibians, fish,
crustaceans and insects are known to use
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the earth's magnetic field for orientation and
navigation.

Paz et al, (2012) studied the spatial
orientation of some social insects e.g. bees,
termites and ants during their search for
food and transposting it, In their research
they discussed it based on some
geomagnetic field mechanism in these
insects.

Gao and Zhai (2010) reviewed the
progress insect spatial orientation
mechanism depending on variety of
information including sun compass as well
as magnetic, celestial compass and wind
and land marks.

Maeda et al. (2008) stated that the
effect of magnetic forces on insects depend
on a proposal based on magnetically
sensitive free radical reactions.

Giraldo ef al. (2013) investigated and
discussed the response to magnetic effect in
insects as a result of presence and /or
absence of some ferromagnetic materials in
bodies of some insects e.g. Apis mellifera
(honey bees), and R.prolixus, they used
VSM magnetometer as a sensitive
technique for detecting ferromagnetic
materials in the insect tissues.

Gonil and Sajonsang (2012) referred to a
type of relationship between effect of
magnetion and chitin in the cuticle of insect
body.

Xie chunlan et. al., (2011) explained the
geomagnetic orientation of some insects
e.g. the brown plant-hopper N.lugens based
on presence of magnetic material in the
abdomen of N.lugens, in the meantime
these were no presence of these materials
in the cephalothorax of adults, referring to,
the existence of magnetic materials in this
body part provides physical basis for its
geomagnetic orientation during the long
distance migration.

Cao ef al. (2010) reported that magnetic
field had significant influence on the body
color of locusts, that may be useful for
developing insects.

Vacha and Drstkova (2008) suggested
that insect antennae play a certain role in
magnetoreception.

MATERIALS AND METHODS

As the eggs of pests represent the
weakest point along the life cycle of these
pests,this lab. experiment aimed to
investigate the effect of the magnetic field on
the hatchability of four insect eggs..e. :

Sitotroga ceralella, (Gelechiidae:
Lepidoptera ), Trichogramma evanescens
(Trichogramatidae: Hymenoptera),

Spodoptera littoralis and Spodoptesa exigua
(Noctuidae:,Lepidoptera). According to the
nature of rearing each insect a certain and
limited number of eggs was prepared for
starting the experiment (Tables 1-4) , in
addition to a similar appropriate rearing
boxes. In respect of Sitotfroga sp four rearng
boxes were prepared, the first was left
without any treatment as a control treatment
(0), while the other 3 boxes were exposed to
magnetic field resulted from 1, 5 and 11
similar magnetic unit (each measure 14-16
mt , mili tesla). These unite were fixed on
the edge of rearing boxes by the way to
ensure the eggs position and /or the hatched
larvae in the focus (or the center) of the
magnetic field 140-160 gauss equal (14-
16ml tesla) resulted from 1 unit. The rearing
boxes were kept in Laboratory under 252
c®and relative humidity (RH) 75%, and kept
with 1 meter as a distance between each
other. Then, treatments were subjected to
daily examination recording all available
data e.g. number of newly hatched or
emerged larvae, hatchability percentage, the
hatching period and the period before death.
As for Sifofroga sp and Trichagramma sp,
they were left without feeding along the
observation period (10 days) while, the
hatched larvae of both Spodoptera latorallis
and S. exigua were fed on fresh leaves of
castor bean Ricinus communis. Data were
classified and analysed then tabulated to
compare with control treatment.

RESULTS AND DISCUSSION
Results in Table (1) explains egg
development and hatchability percentage of
Sitotroga ceralella, during the experiment
period under the 4 treatment of magnetic
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field strength, which were resulted from
supporting with 0,1,5 and 11 magnetic units.
Data show that egg hatchability percentage
recorded 90, 87, 70 and 22% in the 4 pre-
mentioned treatments respectively. Results
also reveal that increasing the magnetic field
(MF) strength led to decrease in egg
hatchability in a linear relationship pattern, in
addition the hatched larvae lived shorter
period under the strongest (MF) treatment,
as the period before death recorded 9,8,9
and 6 days respectively.

Results in Table (2) indicate the egg
development and hatchability percentage
followed by individual emergency of
Trichogramma sp. Under the 4 treatments
0.1.5 and 11 magnetic units. The same
trend of decreasing egg hatchability
percentage with increasing (MF) strength
was confirmed, as these figures recorded
954, 86.2, 68.2 and 56.8% under the 4
above — mentioned treatments respectively.
Also, all individuals lived shorter periods
(8days) under the (MF) with 5 and 11 units
against (9days) under 0 and 1 unit .

Table (3) and Fig (1) shows the egg
hatchability percentages of Spodoptera
littoralis under control treatment compared
with those under magnetic field (MF)
resulted from 1,5 and 11 magnet unit. Data
show that hatchability percentages gradually
decreased in a linear negative relationship
as it was recorded 72.71%, 67.24% and
50.86% under the above mentioned (MF),
compared with 90% hatchability in the egg
group without any magnetic field (control).
Hatching period considerably decreased
under the magnetic field with 5,11 units, as it
was recorded 4 and 3 days respectively,
where it was 6 days under both treatments
of 0,1 units.

Results in Table (4) and Fig (1) include
egg hatchability percentages of Spodoptera
exigua under the magnetic field resulted
from 0,1,5 and 11 magnet units. The same
trend of the previous results was confirmed

as it recorded 82.31%,80%, 72.22% and
47.06% respectively. Also hatching period
ranged between 3 and 5 days (MF) with 0
and 1 unit, while it was only 3 days under
(MF) of 5 and 11 units.

Table (5-a) reflect the general trend of
the linear negative relationship between egg
hatchability and intensity of MF resulted
from the magnet units e.g. 1,.5 and 11 units
compared with the control egg group which
was kept out of magnetic influence.

Results in Table (5-b) show the
difference between egg hatchability under
MF with 11 magnet units compared with
control (without MF). Data shows that
Sitotroga ceralella eggs was the highest
affected and most sensitive as the
comparison between hatchability percentage
in control (without MF) recorded 90%, while
it was 22 (with MF)resulted from 11 magnet
units, that means difference — 68%. This
difference value followed by — 39.14% for
Spodoptera litforalis, 35.25% for S.exigua
and 38.4% for Trichogramma emergency
percentage.

Nabeel K. Al Ani (2012), in his studies on
the effect of magnetic field on mites
concluded that MF reduced the number of
mature mites, while it increased the number
of eggs. In this study it seems that magnetic
field led to disturbance in egg cells
components as a result of the high
temperature resulted from the magnetic
power lines in the magnetic field, this
disturbance may led to confirm the opinion
of (Rockrtein 1974) that we agree with, as
he stated that increase temperature may
cause protein denaturalized and liquidize of
fats and phospholipids in the cell.

Gonet et al, (2009) studied the effect
of low frequency magnetic fields on the
oviposition of Dorosophila melanogaster
over 3 generations, their results showed
that, the magnetic field weakened the
oviposition of the tested insects.
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Table ( 5-b ) : The Negative influence on egg hatchability under (MF) for the insects under
investigation in comparison with control

Hatchability Percentage

insects eqas - Decrease in egg

9gs - hatching

Without MF With MF (11 units )

Sitotroga ceralella 90 22 -68%
Trichograma evanescens 95.2 56.8 38.4%
Spodoptera littoralis 90 50.86 -39.14%
Spodoptera exigua 82.31 47.06 -35.25%
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