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Effects of Selenate and Selenite Pollution on Soil Enzymes Activity

WU Xiong-ping, WU Ti—xia, FU Dong—dong, DUAN Man-li, WEI Wei, LIANG Dong-li

(College of Resources and Environment, Northwest A & F University, Yangling 712100, China)

Abstract: The eco—toxicology effects of selenate and selenite pollution on catalase, dehydrogenase, urease and alkaline phosphatase in red—
oil soil were studied through pot culture experiments under continually planting celery pakchoi(Brassica pekinensis ). The results showed that
both low concentration selenium added as selenate and selenite had stimulate effects on all tested soil enzyme activitiy, while the highest con—
centration of those two selenium forms had the biggest inhibition effects on soil enzymes activity. Selenate and selenite pollution had stronger
inhibitory action on urease and dehydrogenase activity than on alkaline phosphatase and catalase activity. There was a significant negative
correlation between inhibition rate of urease and selenium concentrations added as selenate or selenite, so it was feasible to use inhibition rate
of urease as a biomarker of selenium ecological risk assessment. On the contrast, soil catalase, dehydrogenase and alkaline phosphatase activ—
ity only could indicate pollution extent during some period time after pollution. Selenium concentration that induced enzyme activity declined
to 50% (Eco—toxicology dose, EDy) raised with increasing application time, eco—toxicology effects of selenate and selenite continually de—
creased with application time increasing. Among four tested enzymes, urease was the most sensitive one to selenium pollution and had the
smallest EDs, value. Selenate had bigger eco—toxicology effects than selenite.
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Figure 1 The effect of selenium treatments on soil catalase activilities
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Figure 2 The effect of Se on soil dehydrogenase activilities
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Figure 3 The effect of Se on soil urease activities
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Table 1 Inhibition rate of soil urease activity under different selenium(% )
Se*/mg - kg™ Se®/mg kg™
el /d mg:*Kg g Kg
2.5 5 10 20 40 2.5 5 10 20 40
33 9.81 13.17 15.70 27.00 29.84 10.44 26.21 39.02 44.31 50.44
66 -0.94 4.35 8.24 18.51 19.30 2.74 18.10 19.77 2991 38.53
105 26.93 30.24 23.61 24.11 21.61 19.51 18.47 26.54 37.22 38.52
143 15.39 9.43 8.20 11.53 2271 -14.41 -23.43 -3.72 17.19 33.27
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Table 2 Correlations between the concentrations of Se and the activities of soil urease
N Se* Se
B ) /d
WG H 2 E=a+bC MRERE EDs/mg-kg™ BIAHHE E=atbC MRRE EDs/mg-kg™!
33 E =1.097-0.007C -0.663" 78.36 E=1.076-0.005C -0.754" 35.87
66 E =1.284-0.006C -0.641" 107.00 E=1.262-0.014C -0.640" 45.07
105 E =1.197-0.002C -0.172 - E=1.257-0.019C -0.356 -
143 E =1.313-0.015C -0.522" 131.30 E=1.605-0.017C -0.721™ 47.21
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Figure 4 The effect of Se on soil alkaline phosphatease activities
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