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Effect of Reclaimed Water Used for Irrigation on the Quality of Crops and Soil

ZHAO Qing-liangs ZHANG Jin-na, LIU Zhi-gang, YOU Shi-jie;, WANG Shao-hua, WANG Li-na; XUE Shuang
(School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: Effect of different water Ctertiary effluent, secondary effluent; raw sewage as well as tap water as control) used for irrigation on the
qualities of crops ( cucumber, cabbage and corn) and soil was investigated; meanwhile, the contents of residual chlorine ion, phosphate,
nitrate and nitrite as well as residual heavy metals present in crops were studied respectively. The results demonstrated that the secondary
effluent and tertiary effluent had no significant effect on the crop quality. In contrasts irrigation with raw sewage could lead to increase of partial
nutrient components in the crops. If protein contents were taken as an example, the proteins for three crops corresponding to different water
sources were in the range of 0.7362 ~ 0.8125 mg/kg for cucumber, 0.134 8 ~ 0.164 5 mg/kg for cabbage and 10.28 ~ 10.84 mg/kg for
comns respectively. Irrigation with sewage produced more accumulation of nitrates (554.4 mg/kg for cabbage). Considerable effects of irrigation
with secondary effluent and tertiary effluent were not observed; howevers sewage was not suitable for irrigation due to an apparent accumulation
of heavy metals in crops. During short-period irrigation, sodium adsorption ratio (SAR) values of soil ranged from 3.5 to 4.5, suggesting that
there was no concern on soil basification. As well, obvious accumulation of heavy metals in soils was not detectable.
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Table 1 Quality of irrigation water used in the experiment /mg* L~
e _ A e A K b
KR bR =YK oK JRiEK (GB 5084.92)
COoD 35.0  50.0 249 <150
BODs 11.37 2459 119.8 <80
B 24.22 3176 46.30 <30
R 2.884  3.196 4.360 <10
A 109.2 99.91 111.4 <250
2 KT <1.00 1.07  1.73 <1.0
Cd 0.001  0.002 0.006 <0.005(KAE?
Cr 0.005 0.0055 0.039 <0.1
Ph 0.001  0.002 0.016 <0.1
Cu 0.0045 0.006 0.028 <1.0
7n 0.014  0.025 0.14 <2.0
Ni 0.004 0.005 0.012 —
Na 72.54  75.44  78.96 —
Mg 11.15  11.37  12.60 —
Ca 47.83  49.03 52.85 —
As nd nd 0.012  0.05
Hg nd nd nd 0.001
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Table 2 Principal nutrient contents in the crops irrigated with different water

TEVI LRI 5 FRFahR HAK K 9K 757K
Ve/mgrkg™'  125.0 123.1 123.6 121.1

# R H AT % 0.7375 0.7389 0.7362  0.8125
SR/ % 0.6183  0.723 0.9027  0.9563
Ve/mgekg™'  444.5 456.3 410.2 421.4

3¢ E AT % 0.1348 0.1421 0.1543  0.1645
SR/ % 2.099 2.024 2.036 2.019
A% 10.28 10.43 10.54 10.84

BV N TER/ % 74.42 74.40 74.84 76.42
Beli 1% 4.763 4.948 4.231 4.277
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Table 3 Nonmetallic elements in the crops irrigated

with different water /mg*kg ™"

ERSFE e bw WK =K Sk 75K
AR £ 4.92 46.75 51.09 58.66
MV 0.0853 0.1018 0.1409  0.1785
HR PR 194.1 170.1 211.6 212.5
cl- 227.8 237.1 236.6 252.4
AR £k 286.6 311.5 404.0 554.4
. RIZTEE 0.9657 1.213 1.608 2.335
% R 268.9  366.2 3294  415.2
cl- 296.1 307.6 354.9 460.9
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Fig.1 Residual heavy metals in the crops irrigated with different water
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Table 4  Physi-chemical characteristics of soil and background contents of heavy metals/mg®kg™!

pH PR Cd Cr Pb Ni Cu Zn Na Ca Mg
5.92 34.6 0.366 29.885 10.21 22.56 17.81 64.50 244.7 3672 5011

RS ARKREREDFETIEDPEEREE /mg kg™

Table 5 Heavy metal contents in soil irrigated with different water/mg®kg™"

FED) it Bl K Cd Cr Pb Ni Cu Zn Na Ca Mg
THK 0.275 14.54 4.688 17.34 17.49 44.12 273.1 4095 6926

- =1 0.281 14.76 6.625 16.18 16.07 44.93 285.1 3795 5359
- = 0.300 14.83 6.869 16.22 16.88 43.20 296.9 3808 5697
757K 0.331 14.63 5.575 17.19 17.66 44.56 320.8 4469 6 346

HK 0.084 29.54 10.10 20.45 16.99 63.14 259.7 4683 5850

» = 0.101 28.99 10.52 20.60 17.72 62.07 279.2 4547 5878
s . 0.132 28.10 10.83 20.03 18.34 65.46 311.7 4549 6 266
757K 0.157 28.87 11.02 20.33 18.38 66.87 249.2 4486 5238

HK 0.193 19.00 9.193 21.12 17.72 63.83 245.7 4570 5506

. =% 0.200 20.77 9.475 21.09 17.72 64.2 294.9 4567 5591
X —4% 0.209 23.29 9.605 20.99 17.55 65.03 302.9 4575 5394
e 0.226 25.82 9.578 21.15 17.21 66.08 250.5 4638 5092
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Fig.2 SAR values of the soil corresponding to the

[N3+:| (1)
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crops irrigated with different water
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