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[Introduction]

This study investigates the potential of Melatonin(MT), Chitosan(Chi), and N-acetylglucosamine(NAG) in alleviating heavy
metal stress in soybean(Glycine max L.). Heavy metal contamination in farmland is a serious problem, and excessive amounts
can have harmful effects on crop yields. The functions of MT, Chi, and NAG include promoting plant growth and enhancing
antioxidant enzyme activity. Our research team aims to reduce heavy metal stress in soybean by treating MT, Chi, and NAG
with these substances.

[Materials and Methods]

After soaking soybean seeds in DW, 50uM of MT, 0.1% (w/v) of Chi, 0.1% (w/v) of NAG, MT(50uM)+Chi(0.1%(w/v)), and
MT(50uM)+NAG(0.1%(w/v)) solutions for 24 hours, they were treated with Cd stress solution (0uM, 100uM, 200uM) by
adding 10mL of the solution. The germination rate, germination speed, and mean germination time(MGT) were observed for
5 days, and the fresh weight, shoot length, and root length were measured.

[Results and Discussion]

In all treatment groups, a reduction in Cd stress was observed, with particularly significant effects in the MT+Chi and
MT+NAG treatment groups. The MT+Chi treatment group showed an 85% increase in germination rate and a 47% increase
in fresh weight compared to the Cd stress treatment group. The MT+NAG treatment group exhibited a 114% increase in
germination rate and a 69% increase in fresh weight compared to the Cd stress treatment group. Therefore, the treatment of
plant organisms with MT, Chi, and NAG is believed to alleviate heavy metal stress and increase crop yields.
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