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Abstract

Presowing treatment of dry wheat seeds to a constant magnetic field of 30 mT was found to promote the
elongation of 24 hrs old wheat coleoptile tips. The growth of apical and basal segments of wheat coleoptiles
were also promoted by 30 mT magnetized sucrose and maitose.

Introduction

Magnetic fields are known to penetrate all biological materials (Kaufman &
Michaelson, 1974). The biological effects of artificial magnetic fields on the germina-
tion of apple, apricot and peach seeds (Chao & Walker, 1967), growth of corn, sun-
flower and sugarbeet (Leisle & Nikulin, 1967) and respiration of Vicia faba roots
(Tarakanova ef al., 1972) have been reported. A strong constant magnetic field which
stimulated protein synthesis in corn seedling during the first 2 days of growth was
found to inhibit it on the third day (Dul'binskava, 1973). Metabolism and growth of V.
Jaba which were enhanced by treating at a low magnetic field were inhibited by high
magnetic field (Tarakanova ef al., 1972). In wheat, soyabean and sunflower, exposure
to a presowing treatment with a constant magnetic field showed a marked effect on
growth, respiration, photosynthesis, enzyme activity and nucleic acid contents (Lebedev
et al., 1975). The present paper describes the effect of a constant low magnetic field
supplled to seeds and sugars for 24 hours on the early growth of excised wheat coleop-
tile segments. .

Materials and Methods

Seeds of wheat (Triticum aestivum cv. TJ-83), sucrose and maltose were exposed
to a constant magnetic field from a bipolar permanent magnet of 30 mT (measured by a
guass meter) for 24 h. Untreated control and 30 mT treated seeds were surface steril-
ized with 5% sodium hypochlorite for 5 minutes, washed and then soaked in distilled
water for 2 hrs. Seeds were placed with their embryos uppermost on moist filter paper
in 9 cm diam., Petri dish, 50 seeds per dish. Petri dishes were incubated in the dark at
2242°C. After 24 and 48 hrs, coleoptiles were excised in diffuse day light to get
approximately 2 mm apical and 2 mm basal segments as shown in Fig.1. The excised
coleoptiles were then dipped in water and left for 2 hrs. Ten coleoptiles with their
enclosed primary leaves were placed on a 2 x 1 cm Whatman filter paper No.1 contain-
ing 0.5 ml of water or 2% magnetized sugar solution. Slides were kept in 9 cm Petri
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Fig.1. Exciscion of young wheat apical and basal segment of wheat coleoptile.
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Fig.2. Effect of presowing treatment of dry seeds of wheat (Triticum aestivum cv. TJ-83) with 30 mT magnet
for 24 hours on the in vitro growth of 2 mm apical segment of 24 h old young coleoptile of wheat grown for
a further period of 24, 48 and 72 hours.
Significance level *P<0.05; ***P< 0.001
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Table 1. Effect of 30 mT magnetized sugar on the growth of
48 hrs old 2 mm basal coleoptile segment of wheat.

Coleoptile elongation (um)
Treatment After 24 hrs After 48 hrs
% increase : % increase
_ over control . over control
Control 587.5 - 840.6 -
+69.5 i +104.0
Sucrose (30 mT) 648.5™* 104  1618.0" 92.5
+59.9 +110.0
Maltose (30 mT) 829.0" 41.1 1018.0™* 21.1
+72.1 +145.0

n.s.=non-significant. * p = 0.05 **p = 0.01

dishes containing moist tissue paper lining and incubated at 22 +2°C. Length of coleop-
tiles were recorded before and after the treatment using Jow power binocular micro-
scope (X 20).
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Fig.3. Effect of 30 mT magnetised sucrose for 24 hours on the in vitro growth of 48 h old 2 mm apical
coleoptile segments of Wheat after a further growing period of 24, 48 and 72 hours.
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Results and Discussion

Effect of presowing treatment of wheat seeds with 30 mT magnetic field for 24 h
on the in vitro growth of 2 mm apical segments showed a significant growth stimulation
in the treated material after 24, 48 and 72 hrs of growth (Fig.2). Similarly 30 mT
magnetized sucrose was also found to enhance significantly the growth of apical and
basal coleoptile segments (Fig.3, Table 1). Magnetized maltose also showed growth
promotory effects. Similar to our studies the growth of excised corn roots was also
stimulated by stationary magnetic field of 450 gauss after 120 minutes of treatment
(Todorov et al., 1972). The influence of 0.10 tesla magnetic field strength for 13-25
minutes resulted in 35,32 and 46% increase, respectively, in wheat, cotton and soybean
crops (Phirke ef al., 1996). Agha (1990) also found an increase in the length of roots
and shoots of mustard and wheat after 30 mT magnetized 24 hrs water treatment. This
suggests that magnetic treatment of dry seeds, sugars and water may influence an early
cell enlargement phase of plants similar to that of plant hormones.
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