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ABSTRACT 
 

The effects of the exposure to Dynamic magnetic field (ACMF) of 7,10 and 
15 gauss for periods from 4 to 12 hours on the Sclerotium cepivorum were studied in 
vitro by using microscope (Leica version 1.8, Germany). ACMF made changes in the 
thickness of the mycelium of  the fungus and reduce the production of sclerotia . Data 
was indicated there is no significant between the three media with average 44.03, 
44.38 and 45.00 respectively. Also, there is no significant between the periods of 
exposure (4, 12 h) with average 41.44, 47.50.  the interaction between Media  x Hours  
(M x H) show there are significant  difference between them. Finally, I conclude that 
by increase the period of exposure time of Dynamic magnetic, it will decrease the 
Disease severity and the Disease incidence. 

 

INTRODUCTION 
 

Sclerotium  cepivorum Berk, is the causal agent of white rot of onions 
and other Allium spp. The fungus produces vegetative resting structures 
known as sclerotia, which enable it to survive in the soil for many years 
without host. These sclerotia are small (0.25-0.6 mm dia.) black, a brown and 
spherical (Punja and Rahe 1992). 

Electromagnetic field (EMF) is a generic term for fields of force 
generated by electrical changes or magnetic fields under certain 
circumstances. EMF can be considered as radiation when they radiate 
energy from the source of the fields. Electromagnetic waves periodically 
change between positive and negative. The speed of changes, or the number 
of change per second, is called the frequency and is expressed in hertz 
(1Hz=1 fully cycle of change per second). 

One of the methods to study the pathogens of plant diseases is EMF. 
It influence on the various species of microorganism was investigated by 
different researchers. Some literature reports the effect of a magnetic field on 
the growth and the germination of plants (Smith and Mays 1984, Ruzic et al. 
1993) and rare on fungi ( Sadauskas et al. 1987, Broers at al. 1992, Ruzic et 
al. 1997, Maria et al. 2003) were studied . Ruzic et al. 1997 studied the effect 
of 50 Hz frequency magnetic field of 0.025 and 0.1mT magnetic flux density 
on mycelia growth and ergosterol content of mycorrhizal fungi. The cultures 
were grown in a magnetic field for 28 days and the dry and wet weight as well 
as the ergosterol content of cultures was measured on the 7

th
 day. The 

stimulation effect of magnetic field of 0.1mT flux density could be seen more 
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quickly between the 7 
th
 and 14 

th
 days from treatment, then the effect of 

magnetic field of 0.025 m T flux density. The ergosterol content slightly 
increased in the first week of treatment. 

Maria Cristina et al. 2003 studied the effect of 0.3± 0.03T static 
magnetic field on the Fusarium culmorum in vitro, SMF inhibition of mycelia 
growth was accompanied by morphological and biochemical changes and 
fungal conidia germination and cell viability were also reduced. 
Sadauskas et al. 1987 examined the effect of 200mT flux density static and 
29 mT flux density pulsating magnetic field on the different species of fungi, 
according to their examination, morphological changes were observable on 
the conidia of Aspergillus puniceus and Alternaria alternate. The pigmentation 
of the colony of Aspergillus niger changed, the cultures remained white. 
The aim of the present study was examine the effect of AC magnetic field 
with flux densities which are not much greater than the flux density of 
average geomagnetic field on the virulence of the fungus Sclerotium 
cepivorum and morphological changes of mycelium growth. 
 

MATERIALSAND METHODS 
 
Isolation of the fungus 

Sclerotium cepivorum was isolated from infested onion plants with 
the fungus which it cause white rot, then purification on Potato dextrose agar 
(PDA) plates and  Sclerotium cepivorum has been preserved on PDA media 

at 20⁰ c ±2. 

Preparation of culture fungi 
Discs (5mm diameter) from S. cepivorum culture isolated from onion 

were inoculated in the Petri –dishes containing Potato dextrose Agar (PDA) 
and grown for 2 weeks in a incubator at 18-20˚ c. Petri-dishes were used for 
ACMF exposure experiments. 
Exposure the fungus Sclerotium cepivorum to the dynemic magnetic 
field (ACMF) or the investigations of the effect of a magnetic fields on 
the mycelia growth and sclerotia formation of the fungus 

In our experiment, we use Helmholtz coils to produce our magnetic 
fields. The strength of recognized and unvarying generation fields is very 
significant for perfect and quotable usceptible measurements. In the 
Helmholtz coils configuration, coils of radius 50 cm are separated by a 
distance 50 cm, which produces a nearly uniform magnetic field between the 
two coils. The magnetic field strength was measured using German tesla-
meter (Model KOSHAVA 5).We fixed the magnetic field at 7, 10 and 15 gauss 
for periods from 4 to 12 hours as we will explain later. 
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Cross-sectional view of Helmholtz coils           The samples inside Helmholtz coil 

  
Morphological changes after exposure the fungus to ACMF 

One sclerotia from S. cepivorum inoculated in Petri-dishes containing 
PDA media and incubated at 17-20 ˚c for 2 weeks then exposure the culture 
to DMF for 4,12 h. A part of mycelium growth put on the slide in a drop of 
glycerol and covered by cover slide to examine under Microscope (Leica 
version 1.8, Germany) connecting with monitor to capture the photo for the 
growth of the fungus. To investigate if there any morphological changes of 
the growth by change the media growth or not, I prepared different media 
(czapek -Dox Agar,PDA,PFA) and repeated it the previous methods but 
cultivated the sclerotia in Petri-dishes containing different media. 
Effect of magnetic field on the virulence of the fungus S. cepivorum: 
The experiment layout 

Under greenhouse condition, plastic pots filled with sandy loamy soil 
(1:1) and inoculated with sclerotia of the fungus after exposure to ACMF for 
(0.4.12 h) by ratio 2% and replicated five times for each treatment , also, five 
pots filled with sandy loamy soil inoculated with sclerotia of the same fungus 
without exposure to ACMF and used them as a control. After one week 
seedlings of onion cultivated in all the previous pots and leaved them for two 
weeks to determine the disease severity and disease incidence. 
Statistical analysis  
Analysis of Variance 

Data were subjected to a factorial analysis of variance with three 
media and two exposure time. The experiment was laid out in a completely 
randomized design (CRD) with five replications the data were statistically 
analyzed according to (Steel et al., 1997). A Computer program software 
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Costat was used to analysis the data of this experiment.  The means were 
compared by Least Significant Differences (LSD) at the 0.05 probability level. 
 

RESULTS 
 

First: concerning to the exposure time of Dynamic magnetic on the disease 
severity using three different media  
 Data from previous table (1) indicated there is no significant between 
the three media with average 44.03, 44.38 and 45.00 respectively. Also, there 
is no significant between the periods of exposure (4, 12 h) with average 
41.44, 47.50.  the interaction between Media  x Hours  (M x H) show there 
are significant  difference between them, medium three  at time 12 was the 
best treatment to decreased of D. S. with value 27.22 following  by medium 2 
at 4 h. with value 30.00. On the other hand, medium 3 and medium 1 at time 
4 h. exhibited highly disease severity with average 60.83, 51.66 respectively. 
Second:  concerning to the exposure time of Dynamic magnetic on the 
disease incidence using three different media 
 Data from the previous table (1) showed that the significant between 
three media, the    medium 3 gave the best result in reduction in disease 
incidence with average 84.4. On the other hand, there is no significant 
between the periods of exposure time (4, 12 h). The interaction between (M x 
H) showed that there are significant between them. Medium 3 at time 12 h 
give high decreased in D. incidence with average 68.88 followed by medium 
2 with average 80, reverse with all other media. 
Finally, I conclude that by increase the period of exposure time of Dynamic 
magnetic, it will decrease the Disease severity and the Disease incidence. 
 
Table (1): Effect of dynamic magnetic field on the disease severity and 

disease incidence of Sclerotium cepivorum using different 
media.  

Medium 1 ((czapek), Medium 2 (PDA), Medium 3(PFA)                

 
 
 
 
 
 
 
 

 D. severity % 
Mean 

D. incidence % 
Mean 

4 hours 12 hours 4 hours 12 hours 

Media 1 51.66 
abc

 38.33  
abc

 45.0 A 100.0 
a
 100.0 

a
 100 A 

Media 2 30.00  
bc

 58.76  
ab

 44.38 A 80.0  
b
 100.0 

a
 90 B 

Media 3 60.83  
a
 27.22  

c
 44.03 A 100.0 

a
 68.88 

c
 84.4 C 

Mean 47.50 A 41.44 A  93.33 A 89.62 A  

L.S.D 
 

M=21 
H=17.5 
M× H= 30.63 

 M=5.23 
H=4.27 
M× H= 7.39 
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Figure (1):  Effect of Dynamic magnetic field on the disease incidence of 
Sclerotium cepivorum using different media.  

 
Data in figure 1 exhibited that the percentage of D. incidence decreased 
by increase the exposure time of magnetic. Medium 3 is the best one at 
time H12. 
 
Figure (2): Effect of Dynamic magnetic field on the disease severity of 

Sclerotium cepivorum using different media.  

 
Data in figure 2 exhibited that the percentage of D. severity decreased 
by increase the exposure time of static magnetic. Medium 3 and 
medium 2 were the best of decreased the D. severity.  Also, figure 
shows by increasing time exposure of magnetic decrease the D. 
severity.  
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Data in Table (2) show the reduction of growth of the fungus S. 
cepivorum decreased by increasing the exposure time of ACMF with all the 
different media. Also, data show there are significant different between the 
kind of media and exposure time, medium with source of carbon sucrose 
gave the highest reduction of growth with increase time exposure of ACMF 
then the medium with fructose (4.81,5.62, 6.59) respectively.  
 
Table (2): Effect of exposure time with different media on the growth of 

S. cepivorum 

 

DISCUSSION 
 

Sclerotium  cepivorum Berk, is the causal agent of white rot of onions 
and other Allium spp. The fungus produces vegetative resting structures 
known as sclerotia, which enable it to survive in the soil for many years 
without host. These sclerotia are small (0.25-0.6 mm dia.) black, a brown and 
spherical (Punja and Rahe 1992). So, I proposed c dynamic magnetic fields 
(DMF) as a safe preservative agent substitute for chemical fungicides to help 
us to control or at least to decreased the populations of sclerotia of the 
fungus from the soil, especially, The experimental was exhibited the exposure 
to Dynamic magnetic field decrease percentage of the disease incidence and 
disease severity of S. cepivorum and made of the morphological changes of 
mycelium of the fungus. These results were agreement with the results was 
investigated by Nagy Pal , 2005 when studied the effect of ACMF on some 
plant pathogen fungi and found the magnetic field decreased the growth of 
colonies by 10% using 0.1, 0.5, 1 m T density region. Maria Cristinia Albertini 
et al., 2003 found that ACMF inhibition of mycelia growth was accompanied 
by morphological and biochemical changes of Fusarium culmorum . Al. 
Manoliu, at al. 2006 studied the effect of ACMF on the catalase and 
peroxidase in some cultures of cellulolytic fungi and was found the magnetic 
exposure had remarkable effect on the enzyme activity in the mycelium fungi. 
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 Sclerotiumتأأأر المجال أأأغنمجال عأأأغرايم وأأأفمللجأأأارم ل ل  اأأأ  فم رأأأل
cepivorum 

م2 ملحلدمحغ ظ1هبهملحلدم بدمجاعبف
 جإلسلغ اوارم-قسممجاعبغتمم–كوارمجازلج هممم1
 جإلسلغ اوارم-قسممجافازاغءمم–كوارمجاعو مم2

مممإ رررررررلم   غررررررر  م     ررررررر  ي ممSclerotium cepivorumبتعرررررررليوم يلررررررر ي  م    رررررررلم
(ACMF)51,01,7لرر  مم ت  ةرر ممب   ع رر م مك إمي ررومإ ررلم غرر  مت يررل  م ررلملرر ومم21,4غرر   م  رر  مم

   يلر ي  م  تترل  م رلمك ترر سم  غلر  م  لغليرمم    رلوم كينرر م غر م  رمم  ر م لررتت   مةرفيمبي ر  م تت  رمم ررلم
لم   ه يرمم غر م  رمم ة  لم  كلب نم  ميكنم ه م إمتأةيلم  لمل  وم    لم كي وم   م  تعليوم   لتت  مموم  
مبلي   م   م  تعليوم   غ  م       ي ميؤ إمإ لمتق ي م لمش  مإة بمم    لنيمم    لوم

م

مقغممبتحكاممجابحث

م
 

م غلعرمجالعص لةم–كوارمجازلج رمملحلدم بدمجالحلنمجا كانأ.دم/م
مقعغةمجاس ايم غلعرم–كوارمجازلج رممجبلجهاممعغ ىملحلدم وىأ.دم/م
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