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Relationships Between Soil Enzymatic Activities and Cu—Ni Compounds Pollution in the Wastewater Irrigated
Farmland in Arid Region

CAO Jing, JIA Hong-lei, XU Hai—yan, LU Yue, SU Zhen—zhen, ZHANG Qing—fu

(School of Life Science, Key Laboratory of Arid and Grassland Ecology, Lanzhou University, Lanzhou 730000, China )

Abstract: The wastewater irrigated farmland soils from suburb around Jinchang City, Gansu Province, P. R. China, a typical industrialized
city, were investigated in terms of enzymatic activities and microbial biomass resulted from soil heavy metal combined pollution. The results
showed that the concentrations of Cu and Ni in the wastewater irrigated farmland soils were higher than the first—class limit value but lower
than the second—class limit value set in the national Soil Environmental Quality Standard GB15618—1995. Cu—Ni combined pollution in the
wastewater irrigated farmland soils exhibited stimulating effect on soil urease, acid phosphatase and alkaline phosphatase activities, but strong
inhibition effect on polyphenol oxidase with less inhibition effect on peroxidase and invertase activities. This implied that the polyphenol oxi—
dase could be used as the main biochemical index for monitoring and evaluating soil quality of Cu—Ni combined soils. The soil microbial
biomass and basal respiration in the wastewater irrigated farmland soils were significantly higher than those in non—irrigated farmland soils.
There were significant positive or negative relationships between the soil physical or chemical properties and the soil enzyme activities or mi—
crobial biomass parameters with the exception of the remarkably positive relationship between pH and invertase activities, and the protective
effect of enzyme activities resulted from Cu—Ni combined pollution may be affected by soil organic matters.

Keywords: Cu—Ni compound pollution; wastewater irrigation; soil enzyme activities; soil microbial biomass C; soil respiration
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Table 1 Basic physical and chemical characteristics of soils and heavy metal elements contents in soils

B pH ﬁm@ ﬁi’f\/ ﬂﬁﬁﬁtjftu Eﬁ;éﬁz%/ CEC/ ] 4 Cu{ S Ni{ S ca{ 4 Pb{ 2 Zn{
g kg g kg mg-kg™! mg-kg cmol -kg™! mg-kg™! mg kg™ mg-kg™! mg-kg™! mg-kg™!
1 8.20 1273 0.96 78.2 10.41 9.12 5.43 5.07 0.01 1.36 26.43
2 8.02 11.92 0.52 67.4 7.89 8.64 4.97 4.68 0.013 1.44 25.27
3 7.92 10.59 0.32 513 12.72 7.52 7.03 7.06 0.07 1.32 25.73
4 7.88 38.38 3.26 112.6 34.27 11.45 454 512 0.15 1.98 26.1
Tl s Sl 24.1 352 0.116 18.8 69.3
EEP& e $78 Vi i | R 26.4 26.9 0.18 19.5 56.5
— 35 40 0.2 35 100

9 100 60 0.6 350 300
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Figure 1 Soil basal respiration
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Table 2 Soil biological parameters in different sites

L L e I A
1 1.39b 3.63a 1.25a 2.54a 0.165h 0.36b 200.2b 7.49h 2.71a 0.038b
2 0.62¢ 3.62a 1.22a 2.35a 0.129h 0.27b 145.5b 7.96h 2.11a 0.056a
3 0.47¢ 3.65a 1.12a 1.42b 0.056¢ 0.13¢ 128.0b 5.67b 2.08a 0.046ab
4 4.45a 3.20b 0.19b 1.17b 0.435a 0.45a 502.9a 2331a 2.26a 0.047ab

T R IR A mg g R FREAF AR R B Z W25 57 B3 (P< 0.01) MR Fm A 35

Note: The unit of soil enzyme is mg+g™; Values with different letters indicate there are significant differences between the treatments (P<0.01),the same

letter indicates no significant difference.
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Table 3 Correlation coefficients between soil biological parameters and soil physical-chemical properties

TiH pH FHLTE A 4N Tl CEC 4 Cu 4= Ni
T -0.50 0.98" 0.95" 0.99” 0.96" 0.93" 0.96™ 0.96”

i AL A 0.52 -0.94" -0.92" -0.92" -0.84" —0.84" -0.93" -0.93"
LA AL 0.56 -0.93* -0.94" -0.91* -0.81" -0.81° -0.94 -0.94"
ek ng 0.84" -0.63" -0.76™ -0.58" -0.34 -0.32 -0.70" -0.71°
PR R it -0.42 0.98" 0.93" 0.99" 0.98” 0.96" 0.95~ 0.94
RV R -0.19 0.76" 0.67° 0.83" 0.94 091" 0.69" 0.69°
WA C -0.51 0.97" 0.95" 0.98" 0.93" 0.89" 0.96 0.96™
FLRAITY -0.47 0.98" 097" 0.99™ 0.93” 0.92 0.99 0.99"
WeEYRY 0.01 -0.01 -0.03 0.08 0.19 0.12 -0.06 -0.07
R 0.30 0.01 -0.06 -0.07 -0.08 0.00 0.03 0.03

T % FRTE 0.05 KF ERYREARICKER 5+ FIRAE 0.01 KV B RE AR

Note: * denotes significant correlation at 0.05 level; ** denotes very significant correlation at 0.01 level
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