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The Effect of Reclaimed Water Irrigation on Soil Performance and the Microorganism

JIAO Zhi-hua, HUANG Zhan-bin, LI Yong, WANG Wen—ping, YAN Bing-lei, PENG Li—cheng, LI Hai—feng

(School of Chemical and Environmental Engineering, China University of Mining and Technology—Beijing, Beijing 100083, China)
Abstract: Soil performance and the microorganism are important indexes and aspects on evaluating environment effect of irrigation with re—
claimed water. The research was used pot experiment to study reaction of performance and the microorganism groups in soil root zoon of
planting soybean under irrigating with second grade and third grade reclaimed water. The result indicated that irrigation with reclaimed water
could improve soil fertility, the organic material and available phosphor were increased, markedly. The heavy metal lead(Pb), cadmium(Cd)
of the soil had no significantly accumulation. The electric conductivity(EC) of the soil was increased that make soil salinity at some degrees.
On soil microorganism aspect, irrigating with reclaimed water could enhance bacteria and actinomycetes amounts while not enhance fungi
amount, and the different between irrigation with second grade reclaimed water and the third reclaimed water was obviously and higher than
that of fresh water irrigation control. On soil enzymes aspect, it was showed that urease activity was increased, and the alkaline phosphatase
activity was biggest. The soil microbe number and enzyme activities were correlated with soil nutrient, so they could be used as the indexes to
evaluate the fertility and environment quality of soil.
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Table 1 Water quality of reclaimed water in the experiment

s ok —HEA ETT Rk RAHFHECRAE) Iigarion
Chemical composition ~Fresh water Second grad reclaimed water Third grad reclaimed water =~ Raw sewage water  water standard(dry farming )
BODs/mg-L* 0.94 9.25 5.85 2023 150
COD¢/mg-L* 2 38.1 23.8 411.1 300
SS/mg-L™ 4 12.2 5.55 354.3 200
TN/mg-L™ 7.81 30.1 20.05 58.84 30
TP/mg-L* 0.02 1.95 2.02 6.02 10
Cl/mg-L* 459 133 143 161 250
Pb/mg-L™* nd 0.31 nd 0.28 0.1
Cd/mg-L* nd 0.01 nd 0.02 0.005
Zn/mg-L™ 0.02 0.13 0.05 0.24 2.0
pH 771 7.85 7.49 7.89 5.5~8.5
EC/pS-cm™ 491 1199 1184 1497 1 000
T :nd JARHEH
F2 KA B R
Table 2 Physical and chemical characteristics of the soil used in the experiment
HERL i Uz A Bk NH:-N/  NO;-N/ Pb/ Cr/ Cd/ EC/
Clay/% Silt/% Sand/% Total C/% mg-kg™ mg-kg™ mg-kg™ mg-kg™ mg-kg™ pH wS+cm™
16.23 59.65 24.5 1.01 33.8 34.59 40.38 0.27 8.17 231.67
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Table 3 Physical and chemical character of the soil at harvesting stage of soybean under different irrigation treatments

b LR/ A Available P/ 28 K/ AHLE Organic Pb/ Cd/ EC/
Treatment g-kg? mg-kg™ g-kg?! material/% mg-kg™ mg-kg™! pH pS-cm™
F 0.05+0.001 7 33.20+3.518 31.40+0.991 0.64+0.005 7 18.28+0.76  0.05+0.006  7.76+0.038  0.19+0.003
0 0.06+0.001 8 50.41+£3.229%%  29.68+1.144  0.70£0.016 3** 16.12+1.00**  0.05+0.010 = 7.35+0.036  0.42+0.010%*
S 0.06+0.000 5* 42.63£1.234*  19.25£2.966** 0.70+0.007 9** 15.45+0.76*%*  0.05£0.006  7.88+0.017 0.33+0.003**
T 0.06:0.002 9** 41.62+2.569* 30.70+£0.115  0.70+0.016 5**  18.45+0.76  0.06x0.006  7.85+0.036  0.42+0.014**

¥ FOR P<0.05,** FoR P<0.01,
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Table 4 Quantity of microorganism and enzyme activity of soil at harvesting stage of soybean under different irrigation treatments

szl JR G Urease/ SEALE B Catalase/  THRIEBERAHE Alkaline NS Bacteria/ 4R Actinomyces/  ELF Fungi/
Treatment NH;~Nmg™*-g?+24h™ mL-g?-h? phosphatase/mg - g™ 10° 10° 10*
F 0.074 4+0.001 2 0.253 3+0.005 4 0.535 7+0.35 289.00+20.60 159+35.2* 13.00£7%*
0 0.094 3+0.007 8** 0.266 7+0.008 9 0.614 3+0.12%* 344.00+£31.20* 592+190.5%* 202.00+£10%**
S 0.105 7+0.004 1** 0.276 7+0.003 6 0.785 7+0.25%* 312.00+44.90* 601£127%* 11.00+0.6
T 0.085 8+0.009 6 0.26+0.006 9 0.528 6+0.09 447.00+45.00%* 503+32.3%* 13.00+3
T * R P<0.05, ** F8 P<0.01,
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Table 5 Correlative coefficient among soil features, quantity of

microorganism and enzyme activity of soil

WH O E BEE W R SRR SRR
HHUR  0645% 0.621* 0470 0.563* 0427 0.704
HXBE 0.880% 0.656* 0421 0443 0485 0.639*
2% 0323 0506 0610 0857 0526 0.382
28 0566 0456 0421 0486  0.633 0.182
EC 06128 0.674* 0452 0611 0490 0.326

¥ * FoR P=0.05 BB ZKE,
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