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Effect of Stress from Sewage Irrigation on Antioxidant Enzymes Activity and Root and Seedling
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Abstract: There have been dramatic developments in industry and the increasing of urban population since 1980s, which related
with the amount of disposal of industrial and domestic wastewater increasing in the last years Many farmers in the suburban area
get to irrigate their land with such disposing wastewater. Many experiences have shown that the sewage irrigation can increase
organic matter content in soil, and is an important method to alleviate water deficit. However, it may also cause some negative ef—
fects as decreasing enzyme activity of soil, accumulating heavy metals in soil and crops, lowering poorer quality of agricultural
products, and reducing crude protein and amino acids of the crop seeds. This paper deals with the effects of stress of sewage irri—
gation on spring wheat root antioxidant enzymes activity and seedling growth under utilizing a water cultivation experiment. The
result showed that: (1) comparing with the control group, the spring wheat seedling under sewage irrigation has small height and
short root length. And numbers of root, fresh and dry weight of stem, leaf and root decreased drastically; (2) Speeding up the de—
clination of green leaves and root of spring wheat, reducing the root vigor and significantly increasing the MDA content in root
have been proved relating with the stress of sewage irrigation at the same time; (3) Sewage irrigation stress also stimulated POD
and SOD activities, but with the extended stress, the activities of SOD turned to be restrained, yet decreased dramatically; (4) The
spring wheat seedling under disposed sewage irrigation was not significantly different from the control group.
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Table 1  Physical and chemical properties of the sewage in the experiment

COD SS TP

NH,"-N

Ca™ +Mg™ cr HCOs

TH P Lo s} Ll Ll Y L7l pH
mg ¢ L /mg L /mg L /mg L /mmol ¢ L /mg L /mmol ¢ L
ARAbF TG K 413 132 6.71 3.91 0.181 11.72 7.91
LSEIERTVIN 69 28 0.68 3.15 0.148 6.74 7.52
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Table 2 Effects of sewage irrigation stress on the growth of wheat seedling

REF I ) e B ERicorey E U SR RE2LSIS =PI AR T
/d /em /mg /mg (piece) /em /em /mg /mg
10 15K (T 18.4+1.9A 246+67B 29+5.5B 5.2+0.8B 4.58+0.75B 9.5£1.4B 96+22B 13+£2A
10 EJEEK (T) 21.8+1.7A 472+37A 57+8.5A 8.2+0.8A 10.1+1.04A 14.8+0.6A 175+£32A 20+4A
10 I CK 21.6+1.1A 469+55A 50£90A 8.4+0.9A 9.84+1.45A 14.9+0.9A 170+£16A 19+3A
20 15K (TD 26.5+0.8B 473+42B 131+£9.0B 7.6x1.1B 6.32+0.55B 16.0+2.5B 166+24B 19+3B
20 IHJEGK (T2)  31.4x1.6A 739+55A 160£9.9A 12.4+1.8A 9.30+0.93A 27.6+5.3A 426+46A 42+4A
20 i CK 32.2+1.3A 842+57A 179+4.1A 12.8+0.8A 10.2+1.06A 31.4+£2.6A 461+46A 49+5A
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Table 3 Effects of sewage irrigation stress on the vigor of wheat root

Ab Ab R i) fffé%iﬁlb 1 pel fffé%iﬁlb 1 MDA %‘%—i
d /ugTTC » g FW + I /1 gTTC * plant” FW « ¥ /umol * g'FW

K (TD 10 141.26+8.91A 13.37+2.40A 58.542.64A
WFRETGIK (T2 10 96.1046.18B 16.74+2.74A 41.642.50B
X (CK) 10 91.70+8.12B 15.48+0.60A 40.842.00B
K (TD 20 58.30+4.10B 9.59+0.73C 98.741.90A
WFRETGK (T2 20 64.7246.66AB 27.334+1.22B 55.241.53B
X (CKD 20 68.72+2.90A 31.6041.90A 53.242.24B
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Figure 1 Effects of sewage irrigation stress on the activity of SOD and POD in wheat root
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