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Effect of Seed Treatment with Magnetic Field on Germination
Characteristics of Cuminum ciminum Under Salinity Condition

Hassan Feizi%, Amir Salari'*

Abstract

In order to investigate the effect of magnetic intensity and salinity on germination characteristics
of Cuminum ciminum, an experiment was conducted in medicinal plants laboratory of University
of Torbat Heydariyeh. Four levels of magnetic field intensity (0, 40, 80, and 120 milli Tesla) as
the first factor and four levels of salinity stress (0, -3, -6, and -9 bar) as the second factor was
applied. The results showed that salinity was significant on all studied factors including
germination percentage, germination rate and mean germination time, seedling weight and length
and seed vigor indices | and Il at 1% level. Increasing the salinity level reduced the seed
germination percentage from 97% in the control treatment to 25% in the -6-bar salinity treatment.
Magnetic field also had a significant effect on shoot, root, and seedling length and seed vigor
index | factors at the level 1%. In addition, it had significant effect on the germination rate and
mean germination time at the level of 5%. Application of magnetic field with an intensity of 120
mT increased the weight of shoot, root and seedling by 44.2%, 59.2%, and 52.5% compared to
the control, respectively. The interaction of salinity and magnetic field showed a significant effect
on shoot, root, and seedling length and seed vigor index | at the level 1%. The general conclusion
of this study showed that with increasing salinity, germination percentage decreased and with
increasing magnetic field, seedling weight increased. Increasing the length of shoot, root, and
seedling also was one of the positive effects of increasing the intensity of the magnetic field.
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Stress, Magnetic field | control treatment to 25% in the -6 bar salinity treatment. Magnetic field
also had a significant effect on shoot, root, and seedling length and seed
vigor index | factors at the level 1%. In addition it had significant effect
on the germination rate and mean germination time at the level of 5%.
Application of magnetic field with an intensity of 120 mT increased the
weight of shoot, root and seedling by 44.2%, 59.2%, and 52.5% compared
to the control, respectively. The interaction of salinity and magnetic field
showed a significant effect on shoot, root, and seedling length and seed
vigor index | at the level 1%. The general conclusion of this study showed
that with increasing salinity, germination percentage decreased and with
increasing magnetic field, seedling weight increased. Increasing the
length of shoot, root, and seedling also was one of the positive effects of
increasing the intensity of the magnetic field.

1.  Introduction

Salinity is one of the environmental stresses that causes many changes in the growth, physiology and
function of plants. Plant growth in salinity conditions is reduced due to low osmotic potential and
impaired absorption of some nutrients (Abedinipoor et al. 2019). Different agronomic strategies have
been tested by researchers to reduce and eliminate the negative effects of salinity on seed germination
and plant yield. One of these methods is the use of magnetic field as an alternative to chemical methods
(Sarraf et al. 2020).

Considering the importance of salinity stress and the positive effects of using magnetic field on plant
growth, the present study was conducted to investigate the effects of magnetic field on cumin seeds and
seedling initial growth under salinity stress.

2. Materials and Methods

An experiment was performed as factorial layout in the laboratory of medicinal plants of the Faculty of
Agriculture, University of Torbat Heydarieh, Iran. The studied conditions included cultivation of cumin
seeds in Petridis and germinator medium. Magnetic field treatments included intensities of zero
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(control), 40, 80 and 120 mT for 30 minutes and salinity treatments included zero (control in the form
of distilled water), -3, -6 and -9 bar from NaCl salt. Cumin seeds were prepared from the native
population of Torbat Heydarieh region. The germinator was set at a temperature of 25 ° C and a
humidity of 65%. The daily number of germinated seeds was counted daily for 14 days at a specified
time. Seeds with a root length of 2 mm were counted as germinated seeds (ISTA, 2009). Statistical
analysis of data was performed by Jump SAS software and the mean was compared by Tukey test at
the level of 5% probability.

3. Results

The results showed that salinity on all measured factors including percentage, speed and average
germination time, shoot and shoot weight and length, root, seedling and seed vigor indices | and Il and
magnetic field factor on length stem, root and seedling and seed vigor index | were significant at 1%
level. Increasing the salinity level reduced the seed germination percentage from 97% in the control
treatment to 25% in the -6 bar salinity treatment. Magnetic field also had a significant effect on shoot,
root, and seedling length and seed vigor index | factors at the level 1%. In addition it had significant
effect on the germination rate and mean germination time at the level of 5%. Application of magnetic
field with an intensity of 120 mT increased the weight of shoot, root and seedling by 44.2%, 59.2%,
and 52.5% compared to the control, respectively.

4.  Discussion and Conclusion

The results showed that salinity was significant on all factors including percentage, speed and average
germination time, seedling weight and length and seed vigor indices | and Il at the level of 1% and
reduced these traits at high concentrations. Magnetic field also had a significant effect on shoot, root
and seedling length and seed vigor index I at the level of 1% and on the speed and average germination
time at the level of 5%. The interaction of salinity and magnetic field had a significant effect on stem,
root and seedling length and seed vigor index | at the level of 1%. In all four magnetic field treatments,
with increasing salinity, germination rate and percentage decreased and the highest value of both traits
was observed in zero (control) salinity. Conversely, at all four levels of magnetic field treatment, the
average germination time increased with increasing salinity. The highest seedling length was obtained
in magnetic field treatments at -3 bar salinity. It seems that the magnetic field has little effect on the
germination characteristics of cumin.
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