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Effects of Reclaimed Water Irrigation on Soil Enzyme and Soil Microbial Biomass Carbon in Paddy Soil of

Wastewater Irrigation Area

HE Yi, XIE Zhi-cheng, ZHU Lin

(College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China)

Abstract: Effects of different irrigation water (reclaimed water, wastewater, petroleum—containing wastewater and tap water) used for 90 days
on soil enzyme and soil microbial biomass carbon (SMBC) from a long—term wastewater irrigation kaleyard were investigated by indoor simu—
lation method. The purpose was to understand whether irrigation with reclaimed water could benefit the remediation of contaminated agricul—
tural soil’s fertility and quality. The results showed no significant difference between the reclaimed water and tap water irrigated on the con—
taminated kaleyard soil. Reclaimed water could lead to the increase of soil enzyme activities (catalase, polyphenol oxidase and urease) and
SMBC, and it could accelerate the degradation of petroleum hydrocarbon in the contaminated kaleyard soil. It indicated that irrigation with
reclaimed water could benefit the remediation of contaminated soil’s fertility and quality. Wastewater had no significant effect on activities of
catalase and polyphenol oxidase, but could increase the urease activity. It also led to a increase of SMBC. Wastewater could not accelerate the
degradation of petroleum hydrocarbon in the contaminated soil. Petroleum—containing wastewater could also lead to the increase of soil en—
zyme activities (catalase, polyphenol oxidase and urease) and SMBC, but it resulted an accumulation of petroleum hydrocarbon content in the
contaminated soil .

Keywords: reclaimed water; irrigation; petroleum hydrocarbon; soil enzyme activity; SMBC
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Table 2 Quality of irrigation water used in the

experiment(mg-L™)

Kt gk ik KT
pH 7.10 7.49 5.5~8.5
COD 50.99 365.89 <150
BODs 6.60 175.32 <80
SS 28.96 332.71 <100
BP 1.56 6.50 <10
BN 10.16 29.80 <30
4kt 1567.21 1 629.96 <250
b — 0.26 <1.0
FRIES — 344 <1.0
Cu 0.017 0.205 <10
Zn 0.239 0.602 <20
Pb 0.021 0.094 <0.1
Cr 0.008 0.084 <0.1
Ni 0.039 0.057 —
Hg — — <0.001
Cd — — <0.005
R L — 5.6x107 <10 000
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Table 1 The physical-chemical properties of soil tested and petroleum hydrocarbon contents in the soil

S| pH HHL/ % B N/g kg™ B Plgkg

Hi%i<0.063 mm [H S F- 28 kit /emol - kg™ filE i /mg ke

72 {5 7.72 2.54 1.243 0.908

94.32% 23.05 360.66+7.86
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Figure 1 Changes of petroleum hydrocarbon contents in the soil

irrigated with different water
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Figure 2 Changes of catalase activities in the soil irrigated

SUEY (A

with different water
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Figure 3 Changes of polyphenol oxidase activities in the

soil irrigated with different water
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Figure 4 Changes of urease activities in the soil irrigated

with different water
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Figure 5 Changes of SMBC in the soil irrigated with

different water
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