2020,39(5): 989-999 xR W F OB R F F R 202045 H

Journal of Agro-Environment Science

BUKE, SRR, AL, A5 IR ZE R O B 0 AR OK A 5 Y AU RS2 R[], A0l PR RLA 2741, 2020, 39(5) : 989-999.
HUANG Yong—chun, ZHANG Chang—bo, REN Xing-hua, et al. Effects of cadmium content in soil and stem base on the risk of cadmium
contamination in rice[J]. Journal of Agro—Environment Science, 2020, 39(5): 989-999.

TEMEEI RS EXTEARRTRXEE B R
AR, KRR, AR, TR ZER, A F

(LAY A AT 7= M FR BT T35 Yo o 8 T T S 06 2, A AR SRR 58 AR B I I, K 3001915 2. 181 7 44 VR 17 4 b Bk 440 5%
Fr, WIRE I 411134)

W OE T IR MRERR (Cd) V5 P KU () A IR Rl 2 43 B 38, Cd A A4S Cd & S AE AN ) 4 s J3 A 2 [l (i A8 1k,
X BEARAE K CA B AR KBS R #2805 AT T RIS . S5 SRR MR B KSR KRR 13 Cd & i G R = w2
- Cd V5 AR XA S R A A DX - Cd i S T R I . TR JE 4 (40~60 em) [ Cd i LR R AT
(0.11~0.60 mg-kg™) , BHZ 13 (0~20 em) Cd & 7 SR K (0.22~1.78 mg-kg™) o HFZ L HE Cd MR A AL Cd & 7 i 2 v
K XK Cd FEK (Cd<0.2 mg - kg™ ) I A A R A B 52 . Bifi 5 38 Cd & f i 3sn, o Cd #52K (0.2 mg - kg™ < Cd<0.4 mg-
k™) I 40 A1 % B 2 T R, 8 CA AR K (Cd>0.8 mg- k™) 1Y 2 A 556 @ 2 30, S S8OREK BB s XU SRS I . 74 55 i 4 26~90
m (1) SR Hb A8 K Cd 2 2R b A 4K e B 5 (A G, IRVA D X AT 50 Cd & i B 0 3 T AR AR s iR X . AR R =
FEERAY Cd & it SRR Cd % it 3 IEAH DG, 2 2250 Cd 3 5 <4.0 mg - kg ', K Cd #1304 mg - kg™ FIAEASECH 8.8% , A A
FHIFEK CAF-IME M 0.20 mg-kg o 4253 Cd 5 H>9.0 mg- kg B, FK Cd 5 7 L-T-#B7E 0.8 mg-kg ' A B HILAT L, A% 5 5%
A RS S AN A A PR B (B2 A Cd 5 8 AR KRR ™ XA T 028 A BB SR IR K Cd 3 B0 0.2 mg - kg™ 1R 5 LA
ZEIE Cd E R M ARTE VRS ARG 028, m LU SRR AR K Cd MR 0 KU

SRSBIA) KR S 5 W s IR s A K 2R AU

HESKS:X503.231 XEERERG:A  XEHE:1672-2043(2020)05-0989-11  doi:10.11654/jaes.2020-0294

Effects of cadmium content in soil and stem base on the risk of cadmium contamination in rice

HUANG Yong—chun', ZHANG Chang—bo', REN Xing—hua’, WANG Pei—pei', WANG Chang—rong', LIU Zhong—qi'"

(1.Key Laboratory of Original Agro—Environmental Pollution Prevention and Control, Agro—Environmental Protection Institute, Ministry of
Agriculture and Rural Affairs, Tianjin 300191, China; 2.Xiangtan Agricultural Science Research Institute, Xiangtan 411134, China)
Abstract: Changes in the content of total Cd and bioavailable Cd in soil at different elevations and seasons were studied to explore the key
factors influencing the risk of rice Cd-contamination and to compare the effectiveness of different classification methods in reduction of
rice Cd—contamination risk. The results showed that elevation, rice growing season and Cd content in deep soil (40~60 c¢m) had significant
effects on the level of Cd—contamination in surface soil (0~20 em). The Cd content in soil of low altitude area was significantly higher than
that of high altitude area. The Cd content in deep soil was relatively stable (0.11~0.60 mg-kg™), and the Cd content in surface soil fluctuat-
ed greatly(0.22~1.78 mg-kg™). The total Cd content was closely correlated with the content of bioavailable Cd, but had little influence on
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the occurrence rate of low Cd rice(Cd<0.2 mg-kg™). With the increase of Cd content in soil, the occurrence rate of medium Cd rice (0.2 mg-

kg '<Cd<0.4 mg-kg™) decreased significantly, and the occurrence rate of high Cd rice (Cd>0.8 mg-kg™) increased significantly, which led

to a sharp increase in the risk of rice Cd over 0.2 mg-kg™". In the plain and downland areas with an elevation of 26~90 m, the Cd content in

rice was negatively correlated with the elevation of the producing area, and the bioavailable Cd content in the low elevation area was signifi-

cantly higher than that in the adjacent high elevation area. Content of rice Cd was significantly and positively correlated with the Cd content

in roots and stem base parts. When the Cd content in stem base was less than 4.0 mg- kg™, only 8.8% samples had rice Cd content over 0.4

mg-kg™', and the average rice Cd content in all samples was 0.20 mg-kg™'. When the Cd content in stem base was more than 9.0 mg-kg™',

nearly all samples showed high Cd content(>0.8 mg-kg™). Therefore, risk of rice Cd over 0.2 mg-kg ™" will not efficiently decrease if rice pro-

duction areas are classified based on the Cd content of surface soil which is easily affected by agricultural activities and ecological factors.

Alternatively, classifying rice fields based on the Cd content in stem base can effectively reduce the risk of rice Cd over 0.2 mg-kg™.

Keywords :rice; cadmium; elevation; soil depth; growing seasons; risk
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Table 1 Elevation and Cd content in top soil of 7 subarea in Xiangtan County

FAEBRZ 21 Top soil of early rice

KIX i T L

M FE B2 £33 Top soil of late rice

No. of subarea  Elevation/m &Cd . ' s Cd B pH & Cd L ) AR Cd . pH
Total Cd/mg-kg Available Cd/mg-kg Total Cd/mg-kg Available Cd/mg-kg
1 91.0 0.76 0.28 6.14 0.43 0.12 5.19
2 85.1 0.39 0.26 5.07 0.43 0.16 5.13
3 84.3 0.42 0.14 5.94 0.57 0.27 5.80
4 75.5 0.38 0.22 5.89 0.40 0.24 5.48
5 69.0 0.42 0.13 6.09 0.54 0.19 5.94
6 62.2 0.66 0.17 6.01 0.68 0.26 6.27
7 40.0 0.67 0.24 5.90 0.69 0.27 6.02
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Table 2 Effect of elevation on the content of Cd and nutrients in rice
#FIR Elevation/m FEK Cd Rice Cd/mg-kg™ Mg/mg-kg" K/mg-kg" Ca/mg-kg" Mn/mg-kg™ Fe/mg-kg’1 Zn/mg-kg"
38 0.96 964.64 2 855.26 280.94 103.89 30.62 20.35
39 1.02 957.17 2704.55 301.17 98.48 3491 21.17
40 0.89 877.67 2 542.47 264.88 96.18 14.65 20.37
41 0.80 913.09 2 541.55 260.69 87.71 11.62 20.74
42 0.70 941.07 2 543.95 270.95 83.14 14.32 20.31
43 0.69 908.54 2576.19 258.70 84.60 15.05 21.34
44 0.70 876.25 2 564.88 248.69 73.24 12.05 19.74
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Figure 6 Influence of Cd content in surface soil on the Cd content in roots and stem base parts
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