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The contamination of agricultural soils with microplastics and cadmium is
considered as an important environmental problem affecting the growth and
development of plants. In this research, the physiological and biochemical
reaction of Kochia seedlings underthe mentioned stresses has been investigated.
The study was conducted as a factorial experiment in a completely randomized
design with three replications at Faculty of Agriculture, Bu-Ali Sina University
in 1401. Polyvinyl chloride (PVC) microplastics were used at three levels of zero,
0.1, and 1% by weight of soil and cadmium chloride at two levels of 0 and 10 mg
kg! of soil. The results showed that with the increase of soil cadmium to 10 mg
kg! and in the presence of 1% microplastic, the amount of total chlorophyll
decreased by 52%, therate of net photosynthesis by 31%, transpiration by 22%,
and as a result, the total dry matter of seedlings decreased by 24% compared to
the control. Microplastic stress of 1% and cadmium 10 mg increased
malondialdehyde concentration by 35%, hydrogen peroxide concentration by
43% and total phenol by 62%. With the increase of cadmium concentration from
0to 10 mg, the amount of ionic leakage of seedlings increased by 55%. Therefore,
soil contamination with cadmium and polyvinyl chloride microplastics,
especially in high amounts of stress (cadmium 10 mg and microplastic 1%) by
affecting photosynthetic indicators (net photosynthesis rate, chlorophyll) caused
a decrease in total dry matter and as a result the yield of Kochia seedlings. It
seems that with the increase in the percentage of polyvinyl chloride in the soil,
the access of Kochia seedlings to cadmium increased and it affected the amount
of damage and intensity of stress in traits such as total chlorophyll, net
photosynthesis rate, transpiration, instantaneous water consumption efficiency,
and total dry matter increased in seedlings.
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