


SUMMARY

‘ In our research, the seeds, belonging to J-357 soybean variety, which have
different water contents were used with the purpose of determining the effect of
magnetic fields on soybean seedlings. These were exposed to magnetic field
strengths in the range of 50-60 Oe on the movable ground with the velocity of
1 m/sec. Depending on the apparatus prepared at the laborzitory, the strength and
the period of the magnetic field were changed. Soybean seedlings were grown
from the seeds exposed to magnetic field of different strengths and from the seeds
of.the control group, at optimum conditions in the climate chamber. The seedling
heights, dry and wet weights were determined. As a result, it was seen a positive
effect of magnetic field on the seedling growth with the water content of 9.6% in
comparison with the water content of 7.3%. .

The effects of magnetic field’s small changes on the biological systems have
dravfm attention of many scientists - in biology, medicine and agriculture.
Parglclzularly in the recent years, many scientists have also started to investigate the
positive effects of the magnetic field in biological systems besides the negative
one. /

Alongside with the investigations made in order to determine the effect of the

magnetic field on the molecules and the cells [1], the experiments pertaining to
the acceleration of the growth of plants and the increase of the yield have been
{nade as well. Recently the successful results on cotton yield have been obtained
n Rus§ia [2]; stimulation of growth in maize and wheat has been found in
Roman!a [3]; increasing of plant growth and pod yields of groundnuts have been
“found in India [4], pollen germinating faster and at a higher frequency and
producing longer pollen tubes of the Carica papaya has been established in India
[5]; and %ncreasing of the number of developed leaves, flowers and leaf area which
leads to Increasing of the yields of strawberry has been obtained in Japan [6].

The above findings show the positive effects of the magnetic fields on the
p!ants._ Moreover a number of negative experimental findings concerning the
biological effects of the magnetic fields can be seen in the literature. In a
greenhouse trial with tomato plants no effects of magnetic treatment have been
observed [7]. ' '

. Such different results obtained after the treatment of plants with magnetic
ﬁeld may be due to various factors such as some uncertainties in the mechanisms
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of magnetlc eld’s effect at.the .beginning; differences -in: ithc‘;i\ri’t_énsi‘t»y,‘\"éhd\Atvhé,
period of, the*magnetic field: and also',indefinite~explanation” of some: of the
biological characteristics of the seed used. "~~~ . 0
.- The aim of our research carried out in corporation with the JINR Laboratory
of Nuclear Problems at-Dubna-is to determine the effects of the magnetic field on,
soybean seeds having different water contents. _ R o
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~In_this, research, the seeds belonging to.J-357 soybean variety have been,
selected and. the water contents of the seeds during, the experiment have been
found as_7.3%. Apart from this, at the_room temperature and'in a.vacuum,
desiccator containing 60% _glycerine. solution,  the - water ; content .of - the > seeds ,
belonging .to_this variety has, been raised up to.9.6% [8]. The soybean seeds:
having 7.3% and 9.6% water contents have been passed with.a speed of 1 m/sec.
through the magnetic field. of: the ;strength’ of :50:60.Oe, which iwas formed by .
10;magnets-of 65 X 45 x.22 mm dimensions, -and seeds were passed:3, 9, 15,:21

times through the plane which;was 40 mm:far, from: the magnets.; :

+w:»Four exposure; groups of seeds, which have been'the subject of magnetic field,
influence; of  differentduration  (with:two- different water contents): and control
group:of seeds were:planted into.plastic boxes of 36 -and27:cm dimensions.,The
boxesiwere: filled: with standard experimental-soils,-under controlled conditions in
the’ plant growth chamber: In. the-experiments, each treatment had 8 parallels and.
10 'séeds Were employed for eachparallel:tiy =i yealinafl (1) enbaueg o
The measurements were taken when the first leaf had stopped its growth,
usually after 14 days. Fourteen days after the seeds were sown, the seedlings
grown from"seeds having!two ’different‘,water:‘é(_intqnts’"twere"zfemoved from the
soil."Th¢" §Eedliri§$liéi ghts, and ith’eif ‘wet ‘and"dry ‘weights wer€ determined.
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~RESULTS ;AND DISCUSSION

- -In thls research,-the effects.of ;th'éfm(agnetic field’s .strength.on..germination
percentages,- seedling height, wet and dry: weights of seedling grown:from seeds

having 7.3 and 9.6% water contents were investigated. <. == .o
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The effect of the magnetic field;on the germination of J-357 soybean seeds -
having 7.3%and 9.6% water contents ‘i$ ‘given in Table 1. The germination per-
centage was:determined on the seventh day and‘as 93% ‘of control group’s seeds
with.7.3% water contents germinated, the germination of the Aseebq's; passed under
the magnets:15.and 21 times .were 94 'and 96%, respectively. While 85% of the
control group’s seed having 9.6% water ‘contents:germinatéd,- the:germination of
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: Y**Tablef'sli!‘vThe" effects of + magnetic field ‘on the germination percentages ;..
e o wrnes of soybean seeds - which have different iwater, contents

ety
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. Magnetrc ﬁeld Seeds water contents

"influence* ¢ C [T R S R PR SR H M T
73% B CTE I ¢ /S S
Control 93 85
3 94
92 9

21

the seed passed under the magnets' 3 tlmes ‘was 94% Wlth the increase’, of the
number of passing’ under the'magnets from 9'to 21; thls ratio has’ been found as
96% w1thout any change at’ the germlnatlon percent.:: oty v ‘

Whlle alittle” 1ncrease»1s seen ‘at/ the ¢ germlnatlon percentages of the'seeds
hav1ng 13% ‘water’ contents m comparlson ‘with thé; control and at those whlch
were passed under the magnets 15 and 21 times;.in all the treatments,: there ds;an
(1ncrease accordlng ‘to " the' control ‘at: the : seeds: hav1ng 9.6%water? contents: /In
relation’to this subJect it was shown that the;magnetic ﬁeld 1ncreased germination
of groundnuts [4] Bes1des the. germmatlon of: the seeds-of ipea; lentil and flax

- Magretic field, .
influence*

FHR L E

i Control. asiaiat f.;s:

S

under geomagnetlc field influence and magnetlc screen conditions were compared
1t was found that.the geomagnetic field has caused an acceleration of 67%: Tate as
compared wrth the seeds grown up in the screen conditions [11]. On the other
hand ‘R. PMerrcle and his colleagues found that the magnetic f1eld has not any
effect at‘the germmatlon rate (12). A

The he1ghts belonging to the seedlings grown from the soybean seeds;havmg
7.3% and 9.6% water contents and exposed to d1fferent magnetrc f1eldtduratlon
are shown in-Table 2.l e i o

For the seeds;at 7. 3% water: content the helght of seedllng shows an increase
only for those which were, passed through magnets 3 times; for those at 9.6%
water content the seedlmg helghts have shown an increase in all magnetic field

" duration: The relation :between- the: 'seedling  heights .and magnetic :field: duration

for the soybean’ ‘at 7.3% ‘water: content'is‘shown'in:;Fig:.I' by:drawing’a regressron
line. According to the results obtained, it was observed that the seedling height
decreased depending on the magnetic field’s strength. For this water content, the
negative; effect.of; the- ‘magnetic field-strength on. the, seedlmg ‘height was, f found
significant (p.< 0 05) Alongslde with. the magnetic ﬁeld’s negatlve € ects on the
soybean.. seedhng S helghts thlckemng in the, ‘seedllngs andgchanges in he ‘
inclination, towards the force of- grav1ty were obser'ved

) soybean 5 d ma

, Te dlir v 1d_magn f1eld duratlo‘ at
‘9 6% wat T content is given in Flg 2” “si a regressron “line: Tt has been found that
_the seedllng helght has been effected posmvely by the’ mcreased magnetlc ‘field
strength and also found'that'this’ effect was’ signiﬁcant (p £/0,05)t inhaebnn

;¢ ¥According: to” these! results;! ‘with the: increase ‘of - water: content: from.. 73:t0
9. 6% ‘a'positiveieffect of the magnetic field'is-seen.: R.P.Mericle.and his colleagues
showed that seedling height: of, barley was; affected -bythe, magnetic,: field [12]4
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. Fig.l.. The relatlon between magnetrc ﬁeld 1nﬂuence and length ofﬁ'“:
obtamed from the seeds havmg 1.3%, wat ntents, (p < 0 05)
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-‘F1g2 “The: re]auon between' magnetrc fxeld strength and seedlmgs length
:“(cm) obtained:from the seeds having:9. 6% water contents: (p ; 0.05) i -

passed through magnets 3 9 15 andy21 tlmes respectrvely The.wet welght at':‘;
9.6%  water- content: is’ 1544 mg ‘at control group. The: wet. werght "of seedlmgs{
obtamed from the seeds whlch were passed through magnets 9,15:and 21 tlmes“

' 'has exceeded’ the control. The - regressron ‘line showing'the relation” between the

Table 3 Wet :eights (mg) of the plants obtamed from dlfferent water
contents and’ exposed to dlfferent magnetlc field .

Magnetrc fleld Seeds water contents , K
nfl x - : :
influence* 73%
’ Control T asis

15 souliosbie Do 1556
oo 1563

S ennin2l e

water contents of control group and those of groups exposed to four drfferent
T

‘magnetlc ﬁeld duratlon are shown m Table 3 Whlle the wet welght at 13% w (ater

“and 116 mg, respectively.

1850
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1700

Wet Weights (gr) .
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Magnetlc field mfluence

F1g3 The relatron between magnetlc ﬁeld mfluence 'a_nd the wetﬁwerght (mg) obtamed<
from the. seeds havmg 9 6% water content (p < 0. 05)

Logam o

magnetrc fneld strength and the wet werght of the seedlmgs h kgw9 6% water

content is given:in Fig.'3:" Lo T e e B T
" Depending on.the increase. of the magnetlc field strength at this’ water content .,

en” determined at. the et werght and the relation between .wet.
welght and magn ﬁeld has _been bfound‘“ to be slgmflcant 0;05) ‘But the
relation between the’v et'—’welghts of: the seedllngs :grown! from' the seeds having
7 3% ratc and mag et1c ﬁeld strength has been fotind' 1n51gn1f1cant “While the dry

an’ 1ncrease has

controls passed through the magnets 3, 9, .151and 21t,txmes reached.~108,r 109, 113




o
&

[
=N = R

DW Weights (mg) -
=)

=
&

i:.b!‘if Weights (mg)
5

l,j ‘Magnetrc Fleld Stre ength

] Sy

k an 5 .The: relatlon between magnetrc field : 1nﬂuence and:the. dry- welgh
+1.7: 25 (mg) ‘obtained: from-the!seeds: hiving 9. 6%: water content.(p.<,0.05) . .
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While the dry weight of the plants grown from the seeds having 9.6% water
content. is 109 mg "at control;an"increase of the dry weight:for the:seeds passed
- through the magnets 3;9215;21:times takes place (Table4). The relation between
magnetic field strengths and the dry weights of the seedlings having 7.3% and
9 6% water conterts .are shown w1th the regress1on lme (Figs. 4 and 5)..

“The~ relatlon “between “the dry welghtS“'and mcreasmg magnetlc field’s

.strengths for.the. seedlings_at_both 7.3’ ‘and 9.6%. water_contents_has _been_found-

significant. (p:< 0.05). With the experiments done in meristem cell,of plants, the

magnetic f1eld was found to be a factor, affectmg the normal metabohsm of the

cell (13, 14) and the cell reproduction as well (15). For these reasons, the magnetic
- field has imiportant effects on the plant growth. But, in some:of the results
obtained from the previous expenments magnetic field’s effects appear as
* positive, in other cases they were negative. In this experiment, the results obtained
_.with the growth of the seedlings from the seeds grown at different water contents,
) rendered us different results at the same: magnetlc fleld strength Accordmg to the

results‘obtamed from the: seedlmg length; measurements, . magnetic ; f1eld showed
posrtlve effects at 9 6% water.content and_ ‘negative ones at 7.3%;water. content ,

Accordmg to'W.Grundler et . al., ‘when: the ‘electromagnetic_field,;and: the :
blologlcal systems, interact at a low level, neither the primary. nor, the: subsequent
steps are: known. For this 1 reason, for the pnmary interaction they’ have. suggested
to’ mvestlgate spm polarlzed chemlcal steps. : Besides,  in: his- suggested theory

'regardmg the explanatlon of the prlmary steps, electromagnetlc 1nteract10n

mechamsms were based on rad1cal pair and tr1plet molecule chemistry,: the phys1cs
and chemlstry of . nonlmear dynamlc processes and cellular blologlcal*slgnal
transmission.” Many chemxcal reactxons contain- molecules uwx ‘«one or more

: unpalred electrons These are, radlcals or trlplet molecules The: or1entatlon of thelr‘

spin can be. mfluenced by an electromagnetlc field. If such a molecule enters the
biochemical’ chain, its reaction ‘yield can be affected by- the weak magnetlc f1elds :
In the, prlmary interaction, an excitation may ‘occur from an energy larger than an
average ‘one ‘present in” any system (16) ‘ S e Arvglsid b
So* 2 change in" the magnetlc fleld will: lnduce chemlcal change ""Water"
molecules can ‘render Hydrogen atoms to the system by’ exc1tatlon and’ as is well’
known Hydrogen carries only one unpalred electron and 50 1t has a para-magnetlcz
characteristic. Therefore different water contents of the seeds may pl y"'a role m
the change of the magnetlc field effect. Consequently, the determination 'of the
water content of the selected secds has a great lmportance in the treatment of the
magnetic field mﬂuence on the seeds : e
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