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Study on the differences in the accumulated characteristics of cadmium in
mainly planted rice of Tianjin
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ABSTRACT: Objective To study the difference of cadmium accumulation characteristics of Tianjin main rice
varieties. Methods Rice varieties of Tianjin Jinyuan 47, Jinyuan 11 and Jinyuan E28 were planted in potting soil
with different cadmium concentrations. After maturity, the above-ground parts were harvested and the cadmium
content was determined. Results The weight and biomass of all varieties of grain decreased with the increase of
adding concentration of cadmium. The contents of cadmium in stem, leaf, rice husk and brown rice increased with the
increase of cadmium concentration. Furthermore, the rules of accumulation of cadmium were the concentration of
cadmium in stem and leaf was higher than that in rice husk, and that in brown rice was lowest. The enrichment
coefficient in different parts were 1.56—6.99 for Jinyuan 47, 1.20-7.37 for Jinyuan 11, and 1.11-13.0 for Jinyuan E28.
The models of cadmium content in brown rice for three rice varieties were established according to the experimental
data, through that the safety critical values were calculated as follow: 12.20, 11.01, 12.65 mg/kg, respectively.
Conclusion By comparison of the yields and enrichment factors, it can be found that there are differences of
accumulated characteristics of cadmium in different rice varieties and different parts of rice. When the polluted

concentration exceeds the safety critical value, the contents of cadmium in brown rice will probably exceed the Safety
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Limitation Standard, which has risks.
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Table 1 Parameters of soil for pot-culture experiment

pH AL/ (g/ke) A /(mg/kg) WA/ (mg/kg) H 38 /(mg/kg)
7.21 9.8 55 48.1
SR % St 1% S8/% L/ (mg/kg)
0.133 0.031 0.05
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Table 2 Determination results of cadmium in certified reference
materials

WE AR SRS SR (mg/kg)  IE{H/(mg/kg)

Ui KK GBW 10044 0.017 0.018+0.002
Fr3% GBW10048 0.089 0.092+0.006
+3 GBW07425 0.119 0.125+0.012
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Table 3 Grain yield and total biomass of each rice variety (n=3)
R e R 47/(2/4%) HR 11/(g/4) R B28/(g/4)
[(mg/ke) R B R B R B
0.0 68.3£0.6a 228.7+1.9a 66.0+0.5a 221.0+1.8a 61.840.5a 207.2+1.7a
10.0 66.8+0.7a 223.8+2.2a 64.6+0.6a 216.3+2.1a 60.5+0.6a 202.7+2.0a
20.0 62.7£1.1b 209.9+3.6b 63.8+1.7a 213.7+5.7a 53.3£0.9b 178.5+2.9b
30.0 56.8+2.1¢c 190.4+6.9¢ 54.94£2.0b 184.0+6.6b 51.5£1.9b 172.5+6.2b
40.0 54.942.0c 184.0+6.6¢ 53.1+1.9b 177.9+6.3b 49.8+1.8¢c 166.7+5.9¢

TE: W30, RS AR/ NE R R 22 53 1 3 (P<0.05),

) 4 SR 2 T KRR K 55 5 L - S PP R S
FAAEARSCHE . SCHRIRGE, TIREAET S S 258
TR ER AT & B W A OCOC AR, 2R A A A
855 5 ROK PR A Y B R R R IE ARG OG AR
X UL KRR L RS B R A AT Y & S R AT R
BEAIOCRS, PRI T e OISR, S R
LA S, T AT AR AR S b SR R TR K 1
i, AR L T A PR R

*4 BRMKEREXERRNSE@O=3, ng/ke)

Table 4 Cadmium contents in unpolished rice of each rice
variety (n=3, pg/kg)

K R b T e

i p 10.0 mg/kg  20.0 mg/kg  30.0 mg/kg  40.0 mg/kg
HJR 47 154£9.4b  273£16.6b  336+£20.4b  462+28.1c
AR 11 153+9.7b 243+15.5b 368+23.4b  667+42.5b
HJF E28  179+10.7a 355+21.2a 782+46.6a  1304+77.7a

T W30, RS A R/ NE R R 22 53 i 3 (P<0.05),
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Fig.1 Comparison of cadmium accumulation differences in various
organs of Jinyuan 47 (n=3)
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Fig.2 Comparison of cadmium accumulation differences in various
organs of Jinyuan 11 (n=3)
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Fig.3 Comparison of cadmium accumulation differences in various
organs of Jinyuan E28 (n=3)
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Table 5 Cadium enrichment coefficients of various organs in three rice varieties (N=3)

FLE R REL
RIS ((mg/kg) Ea el W R S sV
BEK e Xy
HEJE 47 1.56+0.02b 2.31+0.24b 6.99+0.63b 10.8+0.85b
10.0 HE 11 1.51+0.02ab 2.64+0.02a 7.37+0.05b 11.5+0.02ab
HE E28 1.60+0.04a 2.30+0.03b 8.17+0.05a 12.1+0.11a
R 47 1.80+0.04a 1.61£0.14¢ 5.16£0.37b 8.09+0.47¢
20.0 HE 11 1.2240.02¢ 2.25+0.03b 5.22+0.02b 8.69+0.03b
A E28 1.320.04b 4.01+0.04a 13.0+0.01a 18.8+0.07a
R 47 2.51+0.05a 1.80+0.01¢c 5.14+0.04b 8.07+0.16b
30.0 B 11 1.20+0.03b 1.88+0.03b 4.85£0.02¢ 7.930.08b
HJE E28 1.13£0.13b 3.94+0.03a 10.3£0.01a 16.8+0.06a
R 47 3.32+0.06a 2.06+0.21¢ 4.22+0.36¢ 7.40+0.55¢
40.0 AR 11 1.63+0.05b 3.04+0.06b 6.82+0.04b 11.5+0.14b
A E28 1.11£0.02¢ 6.04+0.04a 11.6+0.03a 21.0+0.06a
e m—F B IS AN RING R 4 R] 25 57 83 (P<0.05).
R G 8 A Al FUE T AR AR Y L 43 P 4 & P

TR T4 B E 4 IR KU TTAG S5 030, X FAEM %4
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i A EZRARE A TPTE Y R ) P OROK AR PR Y B
FE o Y T ek B R I A, R R
AT REM e R PR ARUE, AETEXURE, TR AL ) 1 7 3R
B, Rk S R R B, Y e
I A FHE R, RS S R pH HBA P
i S DA RS R RO USSR 4
=B,

IS 3 AN AKX R AT B, 52

HRAL LR A IR, 45 S AR KRR R R AR AL
R TR, FEXT KRR AFAEIRIVE R @i xd 3
A b AR RS 20 B ST R B, AR RS Y ds v
BN, WASEAOKREZEN . RETE BOREK e SR S B R
e e ARG I, HAERE AR R, e A R B T
ZEN>FEFEREK I . #3E GB 2762-2017 { B & E K
PR R s e B ) B, JROK PR Y B (E N
0.2 mg/kg, 4 3 NEFPREORTERIR NI =T 10.0 mg/kg LA
J&, SR B E AR R, AR R AR
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Fig.4 Correlation between cadmium pollution gradients and cadmium contents of three rice varieties
R6 3N mIKIEREKRESRNER R HE
Table 6 Prediction models and threshold values of cadmium pollution for three rice varieties
IR A 95 G T AR A PR 2 4 E/(mg/k g) A S/ (mg/kg)
B 47 InY=0.5905InX+3.8209; r*=0.997 0.2 12.20
B 11 InY=0.63291nX+3.7802; r’=0.982 0.2 11.01
HER E28 InY=0.1561(InX)*+0.6265InX+2.7028; r’=0.995 0.2 12.65

e SRBREARIES IRARUE: GB 2762-2017 ( & M Z LB ZAME 5 5 Y PBR 2 ).

HERBREKBENGRTESZER I EPRTEN
LA, ARUB AL RS LRI ER . ALEd, &5
M EERBONEIFE 47 5 1.56 ~ 6.99, HE 114 1.20 ~7.37,
HE E28 S 111~ 13.0, 3 MEFISHRALN & B R EE 4
TFE 2B SRR REOK B S R 47 REOKAYE 5 R 5
BRSNS T = R, ELAEAS IR A ) 20.0 mg/kg B,
T TS A R (P<0.05); MUHEL 3R AR A
kA, HJE E28 MR 4ERE ) o 25 T LA S fh . FHAK
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S ST, R K TR T A W AR R A BR AR
FEAE XU o
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