Germination study and micromorphological of three populations of Allium
hirtifolium, using scanning electron microscopy (SEM)

Introduction
Medicinal plants with a high level of antioxidant activity are of great importance due to their effect

on a wide range of diseases such as diabetes, inflammatory diseases, Parkinson's, Alzheimer's,

cardiovascular diseases, blood pressure and other diseases caused by oxidafie stress. Therefore,

compounds in medicinal plants emphasizes the necessity of learning and usi
Persianshallot plant with the scientific name Allium hirtifoliufis a speci nion family

(Alliaceae) and is one of the largest genera of the monocot grou t is an important

(growth regulat@)\[% as

speed l}[he

In order

Persianshallot see ancy (A. hirtifolium) and improvement in the acceleration of germination,

considering the differeit characteristics in three varieties of Persianshallot seeds. Also, to increase
the quality and accuragyin this research, a scanning electron microscope was used to accurately
determine the surface changes of the seeds before the acid-washing treatment with sulfuric acid
and after the acid-washing treatment with sulfuric acid. In the previous research that has been
carried out on Iranian shallot seeds, the simultaneous examination of different temperatures and
times of acid washing by sulfuric acid in a precise manner and with several populations that have
different genotypes, as well as the use of Scanning Electron Microscopy (SEM) has not been done.

Materials and Methods



The study was done to investigate the effect of different degrees of temperature, and different
times of sulfuric acid for acid washing on the improvement of germination of three populations of
Persianshallot seeds (Allium hirtifolium). The effect of four different temperatures (5, 10, 15 and
20C°) inside the germinator device and four different times of acid washing with sulfuric acid (0,
5, 10, 15 minutes) on germination and micromorphological characteristics of three populations of
shallot (Feridon Shahr, Tiran and Khansar) was investigated. On the other hand, a Scanning

Electron Microscope (SEM) with different degrees of magnification was used.for the effect of

and shoot length were evaluated. Also, traits such as diame
in three varieties of shallot were also analyzed statistically.

Conclusion and Discussion

The results of electron microscopy shOV\M‘t ina ulations of Persianshallot seeds, the
seed coat, after using the acid washing tr&men
noticeable and significant changes compare tr‘%‘The surface of the seed is
destroyed by sulfuric acid does NGk have its natural ornamentation and
protrusions compared to thé.co . temperature, duration of acid washing and

seed population‘n gesminati ion speed, average germination duration,

and root length were™9.7 and 8.81 (mm) in the Tiran population with a temperature of 20 C* and

a 15-minute acid washiihg time, and in the Khansar population with a temperature of 20 C* and
time of 5 minutes aci shing, respectively. The results showed that, according to the dormancy
of the seeds and their need for cold, the best temperature for shallot seed germination is 5 degrees
Celsius with 15 minutes of acid washing by sulfuric acid. Diversity in shallot plant populations
has a significant effect on the performance of this plant in improving seed germination.

Keywords: shallot diversity (seed morphology), cold layering, seed scarification, germination,

scanning electron microscope (SEM)
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Table 3-1-Grographical locuation of three populations of Iranian shallot studied in this research
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Table (2-3) analysis of variance (mean square) of the effect of temperature and sulfuric acid on the improvement of seed
germination of three populations of Iranian shallot (Allium hirtifoliw‘
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Figure (18): Photography by electron microscope with 500, 1000, 2500, 5000 and 10000 magnification
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