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Plant Irrigated by Reclaimed Water and Risk Assessment

YAN Xing, LUO Gang, CHEN Qiongxian, CAO Jian, LU Yueying, LIANG Yicheng, BU Weilin
(1.Guangzhou Sewage Purification Co., LTD, Guangzhou 510163, China; 2.Vegetable Research Institute Guangdong
Academy of Agriculture Sciences , Guangzhou 510640, China)

Abstract: Reclaimed water irrigation is a potential alternate source of water to help meet water
shortages. There are few studies focus on the migration of heavy metals in soil and the topsoil
contamination when reclaimed water is used for irrigation. The irrigation on vegetables using reclaimed
water from different sources was studied. Reclaimed water irrigation didn’t cause soil contamination
and conserved fresh water resources comparing with sewage irrigation and tap water irrigation, at the
meanwhile, it also could provide large amounts of nutrients for vegetables. The growth of vegetable
irrigated by reclaimed water was better than those using tap water or sewage. The heavy metal
accumulation in soil was observed after 60 days including Cr, Cd, As, Hg, Pb, Ni, Zn and Cu, which
was low in concentration and stayed stable within irrigation duration. The vertical distribution of heavy
metals in soil also changed little, with trends staying intact. The heavy metal content in soil was lower
than the value in the soil environment quality standard (GB15618-1995), and better than the soil
quality standard of vegetable planting. Risk assessment is within the generally acceptable risk range (a).
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Table 1 Heavy metal content in soil
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0.23
12.43
26.21
28.79
11.83
22.03
69.95

1.40

pH 7.5
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Table 2 Sool environmental quality standard

) pH{E K< il <

— AR = 0.15 15
<6.5 0.30 40 50
=Y 65~75 0.50 30 100
>7.5 1.0 25 100
=% >6.5 15 40 400

LB REE (mg/ke)

f o

35 90 100 40 0.20
250 150 200 400 0.30
300 200 250 50 0.30
350 250 300 60 0.60
500 300 500 200 1.0
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Table 3 Index of experimental water mg/L
HelH b SR
i3 <0.001 0 0.000 1 0.000 5
fif <0.001 0 0.004 3 0.005 6
% <0.0100 0.016 0 0.039 0
L <0.0100 0.020 0 0.3180
5 <0.0100 0.2100 0.065 0
it <0.050 0 <0.050 0 <0.050 0
B <0.016 0 0.036 0 0.299 0
i <0.003 0 <0.003 0 <0.003 0
pH 7.1 7.2 7.5

1.2 RWFH*E

RIS/ NI AT ZHE W2 4, 188 50 R 24>
AR VEIEIX, B S — X A SE IR SR X 4,
/NHFRE S B FEGR SR AE KRR, K BT 8:00 AN
T 4:00 EAK—IR, BRZY 1 L

R4 FRERAGRIEIE TR HE
Table 4 Experimental design of irrigation water
for vegetable

WA F1drh 1405 245 Fodih F2dA
ST A 14 A H24A oA S2dh
1T HIAHA 1A B2 H2HA F24HT

FE: DA FoR H ERKI T heE ;s 2) " FoR - A
IKIEATUERE 5 3) 15" R S KA T 0

SEHAN20134FE9 J1 1 HHF IR 220134212 1 31 H
ik BT RER | H BRI, B RK RO
B 100 g, FRAE KRG /K B IR IA R 2 (0 mm) J2
760,120,180 mm F1240 mm A4 BUEE 100 g,
1.3 HFmERFE

IORE I 1) - 8 S il B S 0 = KUk F AR IRLT
SRIGAE 105 CHEAR b T, BE RS | 38 0 T A S5 i Ak
P AR AR A3 A o R E A R A R LA
BE R RIET R I WA 43 0l 0 BE A I, S e
K RT3 AI

2 ERS5HM

S R B AR K GEVE B S K AT R AL T A

KK GERERNT 5K FEHE R 32, WK 3 K1 4 (] 5,
S 3 i),ﬁ- A

)

B3 BAEkiRERE
Fig.3 Irrigate the vegetable with recycled water
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Fig.5 Irrigate the Vegetable with sewage
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Table 5 Heavy metal content of experimental vegetable soil

HI | B2k bl 35 4@ /\ﬁ((mﬂ/l\g)

9.1 JERE 0.23 12.43 26.21 28.79 11.83 22.03 69.95

10.1  FEHEMKK Bt 0.23 12.43 33.63 17.38 14.51 18.51 62.50 1.44
1.1 PEEKK Btk 0.30 12.58 35.21 17.22 14.00 18.58 60.60 1.48
12.1  FEHAEK ¥IRE 0.30 13.41 35.97 13.62 14.90 20.92 59.62 1.54
10.1  FEHEK 0 0.14 10.30 32.96 23.37 15.03 15.90 74.53 1.84
1.1 Bk 0 0.50 12.11 44.93 14.85 28.60 17.69 59.46 1.77
121 PP 0 0.86 60.68 42.74 24.88 28.61 20.94 82.77 2.10
10.1  FEHEAEK 60 0.28 10.80 48.40 25.32 39.87 23.86 80.30 1.97
1.1 FHEEK 60 0.18 12.19 34.90 25.12 24.28 23.03 78.06 1.97
121 FHEK 60 0.24 11.22 35.04 21.59 24.86 18.43 68.95 1.94
10.1  FEFAEK 120 0.38 12.69 42.70 19.99 25.83 23.75 80.17 1.46
1.1 FEFAEK 120 0.16 13.03 41.42 19.83 26.83 14.69 65.74 1.46
121 FHEAEK 120 0.17 10.47 4279 21.76 27.07 15.54 69.84 1.38
10.1  FEHEK 180 1.14 10.30 43.07 22.29 2743 24.95 88.62 1.63
1.1 PP 180 0.33 10.62 33.27 24.12 23.30 15.48 75.86 1.50
121 FEFAEK 180 0.40 11.40 32.10 20.61 2272 17.36 69.27 1.46
10.1  FEFAEK 240 0.23 15.30 33.50 20.30 23.47 16.96 68.75 1.37
1.1 FEEEK 240 0.55 10.39 38.81 24.80 32.40 20.66 67.73 1.59
121 FEHEEK 240 0.32 11.72 39.38 14.26 26.51 18.74 60.83 1.47
10.1  PEI5K 0 0.62 10.60 30.16 3438 13.90 22.93 90.78 1.69
1.1 FEiEK 0 0.46 12.52 50.99 18.27 22.50 24.55 61.36 1.44
12.1 ik 0 0.41 12.84 57.77 24.69 23.02 25.71 74.15 1.97
10.1  PEI5K 60 0.25 7.70 62.34 26.71 28.33 25.75 77.66 1.98
1.1 HEiEK 60 0.18 11.92 50.69 27.47 23.40 26.08 76.22 2.10
121 FEiEK 60 0.19 12.48 88.84 18.86 38.22 23.26 69.51 1.47
10.1  PEiEK 120 0.36 12.76 37.97 16.31 17.24 21.56 62.63 1.56
1.1 Pi5K 120 0.25 15.71 38.54 10.38 18.13 19.18 55.57 1.82
12.1  Pi5K 120 0.92 12.23 77.92 22.36 34.17 17.94 70.92 1.50
10.1  BElEK 180 0.57 12.02 33.47 23.98 15.06 19.70 69.38 1.48
1.1 PEiEK 180 0.14 12.84 48.31 17.83 22.17 18.28 64.43 1.51
12.1 Gel5 7K 180 0.47 14.09 72.21 19.08 31.63 21.49 72.44 1.80
10.1  $I5K 240 0.34 12.38 3476 23.02 15.18 19.86 72.37 1.53
1.1 Pi5K 240 0.71 11.91 35.98 21.47 15.28 23.42 72.95 1.51
121 HEiEAK 240 0.36 12.66 62.31 18.16 28.07 19.80 66.57 1.42
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Fig.6 Enrichment situation of lead metal in vegetable soil
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Fig.7 Enrichment situation of cadmium metal in
vegetable soil
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Fig.8 Change of vegetable soil lead content irrigation
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Fig.9 Change of vegetable soil lead content irrigation
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Fig.10 Change of vegetable soil cadmium content

irrigation with reclaimed water with soil depth
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