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Effects of Coking Wastewater Stress on Seedling Growth and Antioxidant System of Zea mays L.
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Abstract; Coking wastewater pollution has become one major of various environmental problems. To provide theoretical basis for toxicity
testing and biological monitoring indexes of coking wastewater, maize seedlings were exposed to different volumn concentrations of coking
wastewater(50%, 80%, 100% ), then its effects on the growth, fresh biomass, activities of antioxidant enzymes(ascorbate and glutathione per—
oxidase) and non—enzymatic antioxidants(ascorbate and glutathione) content in maize seedlings(Zea mays L.) were investigated with a hy-
droponic experiment. Compared with the control group, significant reduction in root and shoot length was observed in a time and concentra—
tion—dependent manner at all concentrations tested at both 5 and 7 days, and furthermore, reduction in root and shoot fresh biomass was ob—

served. Meanwhile, coking wastewater caused a more pronounced increase in ascorbate (AsA) content(122.1% of control) and activity of
ascorbate peroxidase(APX)( 117.5% of control ), whereas decreased glutathione(GSH) content(73.9% of control ) and activity of glutathione
peroxidase( GPX ) (81.2% of control ) after 30% sample exposure in 8—day—old seedlings. Tt was concluded that, conventional treatment could
significantly decreased COD,, BODs, NH;—N, volatile phenols, cyanide, sulfide and oil value of coking wastewater, but still some hazardous
things remained in effluent which could restrain plant growth and fresh biomass, resulting in phytotoxicity. In addition, the inhibition depend—
ed on the effluent concentration and the treatment time, and also pollution risk mainly focused on higher concentration samples. The results
indicate that ecological risks of coking wastewater still exists, though it has been treated by conventional progress, and we should also take
necessary toxic tests such as its phytotoxicity to plants, to provide further evidence for assessing the security of coking wastewater to environ—
ment.
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Table 1 Main physical and chemical properties of coking wastewater

mME pH B3 % /mS-cm™ CODu/mg+L" BODymg-L* NH;~N/mg-L* SS/mg-L* #EXB/mg-L" Fib/mg L' HiikH/mg-L* Mi/mg-L*
K 7.88 8.68 3057 1041 138.75 256 674 2.979 4.37 1.00
K 831 1.51 335.67 74.08 48.38 17542 0.19 0.94 1.46 0.12
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Figure 1 Effects of coking wastewater on the root length( A ) and shoot length(B) in maize seedlings
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Figure 2 Effects of coking wastewater on the root weight(A ) and shoot weight(B) in maize seedlings
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Figure 3 Effects of coking wastewater on the ascorbate content(A) and ascorbate peroxidase activity(B) in maize seedlings

03r

*keok

GSH & & /pmol - g 'FW
g
|

10
[18d

WREE/%

251

—_ —_ V83
== wn [=)
T T T

GPX &/ pmol - min ™« g 'FW
w
T

0

i3
B12d

4 FEALBE AR EKLE GSH A CPX FHEAMM

Figure 3 Effects of coking wastewater on the glutathione content(A ) and glutathione peroxidase activity(B) in maize seedlings
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