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Heavy Metal Accumulatlon Effect and Safe Plantmg Zonmg 0f Soil and Rlce in
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ZHU Llang hang WU Yong', ZHOU Lang' TANG Le in* SONG Bo'** ! T =
(L. Coﬂege of Env1r0nmental Science and Engineering | Guilin, Um\ersﬂy of Te( hnology, Guilin 541004, ChlnafZ Collaboral[ve Tnnovation Center for Water Pollullon Control

and*Water Safet) Cudrdntee in Karst Area, Guilin 541004 Chmd) J

Ahstriét Tn/ order to undersland the-accumulation, niigration’y and transformation” of heavv metals in soil and rice in Tongren, Guizhou Province, a total of 230 groups of

-

paddy soil and correspd‘hdmg rice samples were collected, and the phy{ ical and chﬂrﬁcal properties of heavy metals and soil were tested. The rice samples were evaluated using
the smgl -fdctor index method, and the safe planting zoning method was ploposed in combination with soil environmental quality and food contaminant limits. The results
showed that: D the average values of w(As), @(Cd), w(Cu), o(Hg), @(Ni), and @(Zn) in paddy soil were 12.94, 0.343, 30.53, 3.869, 30.32, and 110.0
mg-kg ™", respectively, when the pH was between 4.4 and 7.9. Among them, As, Cd, Hg, and Zn exceeded the standards of 11.7%, 10.9%, 53.0%, and 3.04%
compared with the screening values in “Soil Pollution Risk Control Standards for Agricultural Land of Environmental Quality”. @) The characterization values of w ( As)
o(Cd), o(Cu), o(Hg), o(Ni), and o(Zn) in rice were 0.056, 0.017, 1.445, 0.010, 0.215, and 17. 59 mg-kg ™" ; compared with the national food safety standard
(GB 2762-2017) , the contents of As, Cd, and Hg in rice samples exceeded the standard by 15. 7%, 3.04%, and 19. 1%. As exceeded the standard point mainly distributed
in Songtao County, and Hg was mainly distributed in Bijiang and Wanshan District. (3) The order of enrichment coefficient of rice was Zn >Cd > Cu > Hg > As =Ni, and the
absorption and enrichment ability of rice for Zn was the strongest. @ Most areas in the study area belong to the priority protection category. The safe utilization category is
concentrated in the east of Tongren, whereas the strictly controlled category is scattered within Bijiang District, Wanshan District, and Jiangkou County. The study showed that
there was heavy metal pollution in the soil in some areas of Tongren City, and the safe planting of rice also had certain risks.

Key words: Tongren; heavy metal ; accumulation effect; safe planting; regionalization
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E R A hRIE(GB 2762-2017) ; E4J& Cu il
In B ORE (AW E28 B3 Sl b4t
B LK B HR AR S \URP T R R ) (NY
861-2004).
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<3 NS YL P.=3 N EJETG Y.
1.5 kb

B # 75 % H AreGIS 10.2 %4, ] ] SPSS
23. 0 X IR B A T A G GE T4

2 HBRESH #

2.1 HARTHERESESGEFTE

SBFFEIC FLA SRR AT Grubbs 0%,

SEULBIRR TR AT ACRE 5. 5 A e

o(As) . o(Cd)Fl w(Hg) S 4HOFE &34 I L
R R R AE, 43 A 16.43, 0.148 F1 0. 144
mg-kg ™', 13 0 (Cu) . w(Ni) Ml w(Zn) B IEA R
FHF- # (5 F£ AE, 40 % 4 29.60, 37.73 Al 103.6
mg-kg (R 1). HRTEEE LB SRS R
BI/NT 86. 4%, J& T A58 R, 5811, A5
(1 9% L3 4 R o 5 RN A R SR M
Ho, As, Cu, Hg, Ni Ml Zn & & KT 5ME LT
Sl & BB X 76 38 7R A b Bk Al JR A )
Jo T T, TR Ak AT A P AR TR G A A SR LA
SRR Z & w4 As, Hg Ml Ni & 88
L, ATREERE AR E I E S B S B WK Zn 25
W B AR, W Mt Ea Y o (Zn) Al iAF)] 80 ~
120 mg-kg ™' AT RE AT A R T BE AR T M
FIFFM T oo T K SCEIR 5l i KDL T S
245 1 P T3 1 RS i 1 I, 2 +
HETRE R 2 e Cd O /N T SN A Y
{i, 3955 AR . 2 BB T REIOCBIE 5 X
FIOA 13 A6 Hg Zit NG S50 48 S5 g
BEMERFECP <0.05) 5 \Cd I Cu 5 5B AT
S AT 35 P 0. 05). (-

et | “ R} BRRERTRES BRSBTS b
J . Table 1 ~ Statistical characteristics of heavy metals in natural Soils of{the study! area -
/ we /| | I BT e e S S T R AR

i W | | /mg-kg™! ' /mg'kg’l_ = /mg-kg ! /mg-kg ™! /mg-kg ! /%

As o 463 2.719 ~73.42 2269 + 1706 21. 12 16. 43 16.0 75.2
cd 60~ 0. 046 ~0.532 0.184 10 125 0. 136 0. 148 0.209 67.9
Cuy 63 3.970 ~65. 05 29.60 +15.57 27.75 25.31 26.90 52.6

Hg 63 0. 030 ~0. 683 0.191 £0. 165 0. 145 0.144 0.085 86. 4

Ni 64 6. 478 ~80. 38 37.73 £16.25 37.26 34.04 32.9 43.1

Zn 64 38.73 ~191. 4 103. 6 £34. 20 97.79 97.92 86.9 33.0

2.2 TEHTEESIE SR
F5E XA 4 8 4 J o A 4 R AN 3% 2, il 4
TS 398 pH A9 F3ME R 6. 67 £0.77, HAR L
TEFEAT T 4. 40 ~7. 90 [i], 2 B (1 55 R 14 119,
MAESEZE(CV) KA, G H 4 Heg B 5 R
Bk R A F K (> 100) , 1 B AR KRG I 4 5
Heg 52 N TR AR5 X N AR 2 76 BL 7R B

IR PO R T AT T, EaR R TT R 1 ) B
HRFRITH RAVREFIE X 045 7 208 4w
it AR e, F R E SR As, Cd, Cu,
Hg. Ni Fl Zn &5 - SEPRIE ST A )l -+ 895
MEE PR E (I47) (GB 15618-2018) H A
b e TS G AU i e (ELAH LE, Jorf As | Cd, Hg Al
Zn Y75 T B AE, B bR R0 5 N 11 7%, 10. 9%,

®2 HREERAIESEEIEY

Table 2 Contents of heavy metals in the paddy soil of the study area

) vt L H FHME + bRifERE LREITR S JUFTF- 3494 AR 5 AL
EER A /mg-kg ! /mg-kg ™! /mg-kg ! /mg-kg ! /% /%
As 230 0.043 ~74.15 12.94 +10. 48 10. 84 8.296 11.7 81.0
Cd 230 0. 132 ~0.981 0.343 +0. 122 0.321 0.323 10.9 35.6
Cu 230 13. 60 ~70. 20 30.53 £8.93 28.68 29. 39 — 29.2
Hg 230 0. 055 ~55.40 3.869 £8. 102 0. 870 0. 986 53.0 209
Ni 230 12.50 ~53.19 30.32 £6. 143 30.26 29. 69 — 20.3
Zn 230 57.91 ~723.5 110. 0 £ 62. 60 100. 4 102. 8 3.04 56.9

1) “—" FoR T EHE
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w(As), w(Cd), (Cu) ., w(Hg) ., o(Ni)Fl w(Zn)
7 0.056, 0.017, 1.445, 0.010, 0.215 #l 17.59
VR WO RS K P As A ON 4, GB
2762-2017 Hxf T Fg oK b Jo LA Y FR 5 24 0.2
mg-kg ™", [ SCHA AR HIUARE K TCHLA 2 7 S
82.65% "2 WOHE A oK v BR A A ok e A S 0. 24
mg-kg " ERREK As BB bR k. FOKRE o A7 7
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3. 04% il 19. J96s 1% 4 i Jo il A
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BRI T IEAH L, JF AR B B 0 22 0. B, 3 Al
TZH DX K AR R 1) 22 D PR T B2 T AORG i e ]

éz\jﬂqu 15 7% -

FFiE 5 SRR As S AT 16 SAPRIT Y
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Table 3 Heavy metal content of rice in the study area
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