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STUDY OF THE INFLUENCE OF MAGNETIC FIELD ON SOME BIOLOGICAL
CHARACTERISTICS OF ZEA MAIS

W3CNEABAHE BINUAHMETO HA MATHUTHOTO MONE BBbPXY HAKOU
BUONOrM4YHU XAPAKTEPUCTUKWN HA ZEA MAIS

ALADJADJIYAN A.

PE3IOME

W3cneaBaHo € BAMSHUETO HAa CTATMYHO MAarHUTHO mojie ¢ umHaykuus 0,15 7T BbpXy cemMeHa OT IapeBHUIA.
Omnpenenenu ca KbiHseMaTa €HEprus U KbJIHAEMOCTTa Ha ceMeHaTa. MI3MepeHa e cBexaTa Maca U IbJDKUHATa
Ha KpHOBeTe. CHETH ca aOCOPOIMOHHUTE CIIEKTPH U € ONpE/IeNicHa Crieliu(rIHaTa eJIeKTPOIPOBOIMMOCT Ha
BOJICH €KCTPAKT OT CEMEHaTa. Y CTAaHOBEHO €, Y€ MAarHUTHOTO TOJIE CTUMYJIMpa Pa3BUTHETO HA KbJIHA, BOIU JI0
MOBUIIIABAaHE Ha KbJH’IEMara €Heprus, KBbIHIEMOCTTa, CBeXaTa Maca W JIbJDKMHaTa Ha KbJIHOBETE.
ExcTHHKIMATa Ha TpEeTHpAHWTE C MArHUTHO moyie oOpa3mu ce mopumiaBa ¢ okoio 20 %. Haii-Bucoku
CTOHHOCTH Ha MapaMeTPUTE Ha TPETUPAHUTE 00Pa3Iy CE MOTYYaBaT 3a CKCIIO3UIUS B MArHUTHO Toste 10 min.

ABSTRACT

The effect of the static magnetic field of 0,15 T induction on the maize seeds was studied. The germinating
energy and seed germination were detected. The fresh weight and the shoot length were measured. The
absorption spectra and the specific electroconductivity of the water extract from seeds were registered. It was
detected that the magnetic field stimulated the shoot development and led to the increase of the germinating
energy, germination, fresh weight and shoot length. The extinction of the samples treated with a magnetic field
increased by about 20 %. The highest values of the treated sample parameters were obtained after 10-min
exposure in the magnetic field.
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DETAILED ABSTRACT

The magnetic field effect on the growth parameters and maize seed development has been studied. The
germinating energy, germination, fresh weight and shoot length of control samples and of samples treated with
a magnetic field of 0,15 T induction at 10-min, 15-min, 20-min and 30-min exposure have been detected. The
absorption spectra and the specific electroconductivity of water extract from the seeds were measured. It was
established that the most favourable effect on the germinating energy, germination, fresh weight and shoot
length was exerted by the magnetic field at 10-min exposure. The least magnetic field effect on the shoot
elongation — by 25 %, was exerted at the maximum treatment at 10-min exposure, while the most strongly
expressed stimulation was registered for the fresh weight of shoots — 72 %, at the same treatment regime. It
was established that the water extract extinction for the treated samples increased by 80 % compared to the
control. It is supposed that is due to the substance diffusion through the seed covering under the influence of
the magnetic field. A change of the specific electroconductivity of the water extract has been detected after
submitting it to the magnetic field effect, the change disappearing after stopping the magnetic field treatment.

Maybe it is due to the diffusion of the ions, which change their trajectories in the magnetic field.

The established favourable effect of the magnetic field at the early stages of maize seed development is a
sound reason to recommend its use for stimulating the non-standard seeds.
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INTRODUCTION

Magnetic field treatment of seeds leads to
acceleration of plant growth, activates proteins
formation and root development [2-8]. Investigations
of numerous authors show that the magnetic field
treatment of seeds increases germination of non-
standard seeds and improves their quality.

Magnetic field of 2000-3000 Gs strenght (in S7
corresponds to 0,2-0,3 7) has been used for treatment
of soybean seeds [4], and of 700 Gs strenght (in ST —
0,07 T) — for treatment of rice, wheat, barley and
soybean [3]. Control measurements of the
investigated parameters in both papers show the
positive effect of the magnetic field treatment.

MATERIAL AND METHOD

Maize seeds have been treated by a magnetic field of
strenght 0,15 7 for a different period of time — 10
min, 15 min, 20 min and 30 min. The experiment was
set on 25 seeds of each variant.

The investigated samples have been prepared as
water extract - 20 seeds have been soaked in 20 m/
water for 24 hours. The absorption and specific
electroconductivity of the treated and control
samples has been measured.

Optical properties have been measured by SPECOL
— 11 spectrophotometer with a digital registration.
Water extract has been poured in one of the cuvettes
and distilled water in the other. The absorption
spectra of the samples have been measured at a
wavelength of 400 to 760 nm.

The optical extinction E of the water extract was
defined by the equation

E=In (I,

where 10 is the intensity of optical emission before, 1
— after the sample.

Electroconductivity o was defined by the equation
o=C/R

where R is the sample resistance, C is the capacity of
the holder, given by

Cc=1s,

where S is the surface of electrodes in m’, [ —
distance between them in m. Electroconductivity of

samples has been measured with a standard universal
device LCR (E7 —11). Water extract has been placed
in a special holder for electrical measurements,
which consists of a glass cylinder with two mobile
Pt-electrodes, submerged in the extract and situated
at a distance of 3 c¢m from each other.

RESULTS AND DISCUSSION

The germination energy (GE) and germination (G) of
samples has been defined. Weight () and length (/)
of shoots have been measured in order to estimate the
influence of the magnetic exposure. Absorption
spectra and specific electroconductivity of the
samples have been registered. Results are shown in
Figures 1 and 2 and in Tables 1 and 2.

The graphic of Figure 1 shows that the treatment of
the maize samples by a magnetic field leads to an
almost evenly increased extinction (from 80 to 100
%) in the whole studied range of wave lengths.

Figure 1. Absorption spectra of samples from Zea mais
seeds
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The increased absorption of the samples exposed to a
magnetic field could be due to the magnetic
properties of the substance diffusing through the seed
cover. The diffusion of the molecules through the
seed cover is accelerated under the influence of the
magnetic field.

When exposing the maize samples to a magnetic
field their specific electroconductivity is increased by
15 %. For a comparison, the change of the specific
electroconductivity for a starch solution exposed to a
magnetic field is 20 %.

After the magnetic field effect ceases, the specific
electroconductivity ¢ restores its values. That
behaviour of ¢ can be explained by curving of the
trajectory of the deffunded ions, under the influence
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of the magnetic field. By analogy with the magnetic-
resistant effect in solid bodies, the relative change of
the specific electroconductivity was determined by

the formula: Ao o, -0,
—_— M
o g,

where ¢, is the specific electroconductivity in the
magnetic field and o) — without a magnetic field.

2

The value of the relative change of the maize specific
electroconductivity is 0,18.

The germination energy GE, germination G and
germination uniformity D of the seeds were detected
after 10, 15 and 20 s of exposure (Table 1).

The fresh weight m and the shoot length / on the 7"
day were measured for the three variants.

Table 1. Indices of seed vitality of Zea mais, treated by a magnetic field

/ m

1 0 0 0, -1 -1
Variety GE, % G % D, % m % o % g Q'm
Control 56 85 12 15,2 100 0,59 100 0,0122
10 min 80 100 14 20,2 125 1,01 172 0,0131
15 min 64 100 14 18,4 110 0,72 122 0,018
20 min 48 100 14 19,9 108 0,68 115 0,017
30 min 44 100 14 18,2 110 0,76 129 0,0117

5,0% 39,64 18,581 2,477 5,499 0,43 0,008
GD 1,0% 65,82 30,857 4,114 9,133 0,72 0,013
0,1% 98,17 46,018 6,135 13,62 1,08 0,0198

Data in Table 1 show that the treatment of maize
seeds with a magnetic field of an induction of 0,15 T
had an optimal effect at 10-min exposure. Then a
maximal increase was observed compared to the
control: by 72 % for the fresh weight and by 25 %
for the shoot length.

Figure 2 presents the maize seed parameters
dependence on the magnetic field exposure. Only
germination is given on a real scale. For all the
parameters the maximum is obvious at a 10-min
magnetic field exposure of the seeds. Only the
maximum of the specific electroconductivity is
different, i.e. at a 15-min exposure.

Figure 2. Dependence of Zea mais seeds characteristics on
the magnetic field exposure.
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As it is seen from the graphic presentation in Figure
2 and from the data in Table 1, the least magnetic
field effect on the elongation of the shoots - 25 %,
was established at the maximum treatment with 10-

min exposure and the strongest stimulating effect of
the shoot fresh weight — 72 % at the same treatment
regime.

For all the exposures the differences between the
lengths of the control and the magnetic field treated
samples were statistically significant for P = 0,1 %.

CONCLUSIONS

Exposure of seeds of Zea mais has a favuorable
effect on the development of shoots in the early
stages.

The exposure of Zea mais samples to a magnetic
field of 0,15 T leads to a germination increase, the
maximum effect being registered after a 10-min
exposure. The effect of the magnetic field of 0,15 T
strength on the maize samples leads to an increase of
the shoot fresh weight by 72 % compared to the
control, as well as an increase of their length by 25
%. The extinction of the maize seed extract is
increased under the influence of the magnetic field,
which is an evidence of the increased permeability of
the seed cover. A change of the specific
electroconductivity of the maize seed extract in the
magnetic field was established.

It was found out [1], that chloroplasts have
paramagnetic properties. That means, that in the
magnetic field the magnetic moments of the atoms in
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them are oriented downwards the field direction. The
influence of the magnetic field on plants, sensible to

distributed among

the atoms and causes the

accelerated metabolism and, consequently, to better

it, increases its energy. Later this energy is  germination.
Table 2. Shoots length (mm) for Zea mais seeds, treated with a magnetic field
Ne Control 10 min 15 min 20 min 30 min
1 14 24 18 13 23
2 20 23 19 21 20
3 20 21 12 27 18
4 20 22 16 21 20
5 14 26 26 21 12
6 16 17 17 16 16
7 21 22 17 21 17
8 17 23 20 16 20
9 17 26 17 20 24
10 10 21 20 27 17
11 13 19 22 17 13
12 18 16 24 20 13
13 18 20 18 24 16
14 19 22 17 27 19
15 16 17 14 13 17
16 23 16 14 20 22
17 8 16 20 22 21
18 7 16 20 16 16
19 18 27 16 18 19
20 17 16 18 13 17
21 21 21 23 20 22
22 21 20 14 2 21
23 13 19 26 16 16
24 - 17 16 18 16
25 - 1 17 13 20
lep 15,2 20,2 18,44 19,3 18,2
z 400,56 282 318,2 439,0 238
S 6,12 3,43 3,64 4,28 3,15
Sep 1,22 0,69 0,73 0,86 0,63
C, 0,08 0,03 0,04 0,04 0,03
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