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Abstract

The research included the use of the onion plant (Allium cepa. L) as
a biomarker to study the genetic and cellular toxicity of different
concentrations of heavy metals at concentrations of (5,10,20,25) ppm and
the preservative (50,100,200,500) ppm.and undiluted wastewater and
diluted at a concentration of 50 parts per million (ppm) each separately,
and its effect in meristematic cell divisions of plant roots and some cellular
characteristics, such as mitosis index, phase ratio, percentage of
chromosomal abnormalities and their types, as well as studying changes at

the level of DNA.

The results showed that the roots of the onion plant were exposed to
heavy metals (cadmium, zinc, copper, and lead) and wastewater for four
days, as well as the preservative (sodium benzoate), for three days and
exposure periods with exposure periods of 24, 48, and 72 hours. Cell
division was also inhibited by the preservative at a concentration of 100
ppm and an exposure period of 48 hours, as was noted. When exposed to

lead metal at a concentration of 10 ppm, the color of the root’s changes.

The cytological study's results also showed that, in comparison to
the control treatment, the mitotic index (% MI) of onion plant roots
decreased at all concentrations of heavy metals, preservatives, and
wastewater. In the root cells of the onion plant subjected to heavy metals,
the results also showed a decrease in the percentage of the Prophase phase

and a high percentage of the Metaphase phase.

In roots exposed to (heavy metals, preservatives, and wastewater),
also several chromosomal abnormalities were observed. The three
chromosomal abnormalities that occurred most frequently were

chromosome stickiness, disturbed chromosomes, and C-mitosis. Other
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chromosomal abnormalities that occurred less frequently were the star
chromosome, chromosome ring, chromosome dissolution, and

chromosome break.

With the use of the Comet assay, which indicates the percentage of
DNA breakage, the harmful effects of heavy metals, preservatives, and
wastewater on DNA breakage have been explored. Six parameters were
tested: Head Intensity, Head DNA (%), Tail Length, Tail Intensity, Tail
DNA (%) and Tail Moment. The results were compared based on the comet
test index. It was noted that the metals that caused DNA damage were
represented by the preservative (sodium benzoate) followed by lead,

cadmium, zinc, copper and wastewater.

The study also included the use of Random Amplified Polymorphic
DNA (RAPD) technology, which revealed genetic changes in DNA in
meristematic cells of onion plant roots treated with heavy metals,
preservatives and wastewater using (5) RAPD primers, which were
represented by the present or absent of new bands compared to the control
treatment indicated a change in the sequence of Nucleotides bases in plants

and for all treatments.




