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Abstract: Based on the field experiment, the paddy field in South China was taken as the research ob-
ject, aiming at the safe irrigation regulation of reclaimed water, the effects of different irrigation water

sources (rural domestic sewage primary treatment water R1, secondary treatment water R2, ecological
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pond purified water R3 and river water R4) and irrigation regulations ( low water level control W1,

medium water level control W2 and high water level control W3) on the changes of typical heavy me-
tals (Cd, Pb, Cr, Cu, Zn) in soil and crops were studied, and the ecological risk of rural domestic
reclaimed water irrigation regulation on soil heavy metals was analyzed. The results show that the con-
tents of Cd and Pb are increased slightly, but the contents of Cr, Cu and Zn are decreased in paddy
field. The contents of heavy metals in rice organs are shown that stem> grain = leaf. The composition of
heavy metals is shown that Zn>Cr>Pb>Cd. Compared with irrigation water sources, water level regula-
tion has little effect on the accumulation of heavy metals in rice organs. The content of heavy metals in
rice grain is not increased significantly under reclaimed water irrigation, which meets the limit require-
ments of pollutants in rice grains. The ecological risk coefficient of Cd in paddy fields under rural do-
mestic sewage reclaimed irrigation is the highest, followed by that of Cu and Pb, the risk coefficient of
Cr and Zn is relative lower, and the potential ecological risk under R3 water sources is the lowest. In
general , serious pollution to paddy field is not caused by reclaimed water irrigation, but whether a con-

tinuous increase in the risk of heavy metal pollution will be caused remains to be studied by long-term

reclaimed water irrigation.
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Fig.2 Changes of heavy metal content in paddy fields under different irrigation water sources and different water level regulations

Cd Jivi [ fF B3R Z i Lh I B & T2,
XOEH T Cd £ IR R S PR /N, 25 5 76 11
FEBERRLKIEHE T % )2 Cd T L iR 5
RLR2 LR R3 KRN 1Y W fe /0N, v 0L — AR
IR R 3 Cd e e e B AF 4% )2+
¢ Pb Jiise b, Bl FH (R) 7K A7 36 2 B0 s e 4, R
KR S5 TR H Ph & H AR fb B K ) Cr Jii
Fb s 4k, 2020 4F [ Ab R WIR2 F1 W3R2 + 4 Cr Jif
WL TF s A, A AL B+ N Cr J R EL Y R %,
2021 4F 51 SofE ARt SR A Br A e AR K AL W3

T L5 Cr 575 LU R AR /N, Bl 2 G 1) 3
Jin, 148 Cr it & b AR fE i 25 2020 42021 4R A& A
AL TE AR K BE IR R R £ A0 B L3 Cu BT it LB
KIE, BT RS RO R RFH Cu it
i L5 SUEAE IR RO, Bk AL T BRI 5
Cu it L AR AL, + 48 Zn JihE L S 3T R 34

T2 B 5 RNk 3 Frn. th R AT LLE AR
TRASE VR4 FIPEE R /K IR % - 458 rh 0~ 20 em )2 Cd Ji
B2 AR 0.01 /K F BAT G4 X, &)
20~40 em 1:JZ Cd Jitig L AF AL 2 M 7E 0.05 /KR



[t b RAVEAC AR 3 Jr7R. X K R 2530 & L BR T
Pb,Zn, Cd, Cr J57 & I 26 HE 7K U5 DA 25 2000 T e
1%, 46 S BT Ll % WK U HE e AR B /MR IR
b R1, R2, R4 (2020 4£); R1, R2, R3 = R4 (2021
AF) U] R3, R4 7K U W /K Fd 2500 0 4 8 e it
AN AR A 4 4 T A T b K A IR 4R HE T
MKRFIMEKIR R W1 =W2,W3(2020 42) ; W1=W2=
W3 (2021 4%) , FH [A] 455 1] K o o) 25 58 5 45 Je Jot £ bb
SR IN A KRR L Zn, P, Cd, Cr 5T FE B
A HEMKIE NG B0 T FAAIG , 4 Jas G o o Ll e
WK PR MR BN/IME YR g R1,R2, R4(2020 4) 5
R1,R4,R2~R3 (2021 4F) , #H LU 258, #E WK P8 %)
VS 5 R o L 2 Wil 555 . AN [ KL I 45 T i 4
o ST RR HGA% AKAE E 4E HE R AR B IMEIRC WL,
W3=W2(2020 4F) ; W3, W1,W2(2021 ). %f /K
FERLT S, A [RIREIE /K U5 3245 J 0 o i b2 Tk
IKIEHERF R B MEUCH R2 = R1, R4(2020 4F) ;
R1,R2,R3~R4 (2021 4F) . A[a 7K A7 45 T H 48
ST PG K AL R 4 HE R AR BRI g W3 =
W1=W2(2021 4£) ; W3, W2=~W1(2021 4) , F-4
K HE AL BT R i 4 A BT A bR OR WY G, AF
Gl EmZaEZRME  Bahis YR E (GB
2762—2017) ) HpX A 48 vh {5 G Wy ) BR 225K (Cd,
Cr,Cu [RE45127 0.2 ,1.0 ,0.2 mg/kg) . 7K 5 455K
34 B HE N R B /IMK TR Oy 25, R R =~ I,
SR KB IMEIK Ny Zn, Cr, Ph, Cd, WK I
X KRR ZE I R L b R 4R TR S5 L R M) % I 55
T5 5T R L3 4.

y s >
o [s46) HEME BLIR TR -4 540 %
E‘ﬁ%i‘[‘%%ﬁ%ﬁ%ﬁ%7ﬁ%XﬂLi% 20~40 cm j:)% ~100.01 cd 210.00
NS N K *Zn=Cr=Pb= =
Cr W Bt HASILAAIE 0.01 K F HAT G2, 2 - o %
£ X &n
4 40~60 cm I Cu FEARELILE 0.0 KFFRA = 100 s
YL e X 0.10 &
it L. ;, ‘ :
= =i S 001 =
®3 LREERRRLSURERS, ESH : “Eizzzzigzizziizadenizazans) o
Tab.3 Two factor variance analysis of heavy = EEESE S EEE s S EEEEEEEES &

metals content in soil i - HPRL
(a) 2020
w(Cd) w(Pb) w(Cr) w(Cu) w(Zn) =~
h/cm 1000 =Zn=CraCu=Pb=Cd 10.0 fd‘)
W R W R W R W R W R P) E
[0,200 *% *% NS NS NS NS NS NS NS NS g E
[20,40) % %« NS NS NS %% NS NS NS NS EIO'O' 1.0 %
[40,60) NS NS NS NS NS NS NS % NS NS EY =
[60,80] NS NS NS NS NS NS NS NS NS Ns = 5]
5 10 01 =
W K G R CRARK I + « 42 P<O.01, « i P< T |[sNiiESuirpnlevsiosioooioouiioniauns
0.05 NS F77 2 52 1 FLG 463 12545 3. B |EEEzeccscicszrisscsciiespessecersies 3
2 Hl PR S
= b) 2021 b
22 KIEEMEEZBERELTK ®
R 3 90 K S K3 T L T 4 P 3 AT A RS ) (0 0 26
4 Jm T LR

Fig.3 Changes of heavy metal content in plant organs
under different irrigation water sources and dif-
ferent water level regulations
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