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Abstract

33 sets of paddy soil and rice plants were sampled from a certain place of Sichuan province. Cad-
mium contents in these rice plant samples, including their rice seeds, stems, leaves, and their cor-
responding soil system have been analyzed and tested. Component data of cadmium elements in
different forms have been screened as well. Based on the data mentioned above, the following
conclusions can be drawn: 84.8% of cadmium contents in the rice plants samples were above the
regulatory limits, and the maximum cadmium level reached 11.85 mg/kg, 59 times higher than the
National Quality Standard for food. In terms of the enrichment, migration abilities of cadmium
from soil to 3 parts of rice plants in descending order were: seeds, stem, and leaf. In terms of phase
distribution, ion-exchangeable and water-soluble cadmium make up 30.62% of the total cadmium.
Carbonate cadmium that was easily released and absorbed in weak acidic environment became
security threats to the rice crops, accounting for 8.45%. The coefficient of variation of phase state
showed that only the water-soluble and residua were more than 50% and cadmium in water so-
luble state was most impressive, up to 152.5%. It showed the two phases were not distributed un-
iformly in the soil. When the amount of samples increases to a certain extent, cadmium element in
the rice seeds was directly proportional to the water-soluble. pH of soil was negatively correlated
to rice stems, leaves, seeds and the aboveground and was positively correlated with cadmium
content. A correlation analysis of cadmium phases, pH and organism showed that the carbonate,
humate, iron-manganese and organic increased a lot as pH increased, while the water-soluble de-
creased as pH increased. The increase of organic matter content contributed to decrease active
phases of cadmium in soil, and decreased cadmium content in the aboveground parts as well.
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Figure 1. The characteristics of Cd content in rice seed
B 1. KIEFFE Cd TR S ERHE
Table 1. The standards of heavy metals and se content in rice seed (ug/g)
F 1 KIENXHPESERME SHEXARE /)
eS| T AT bR st bR © 5% DA b
Hiti(As) <0.15% <0.15 <0.15
R (Cd) <0.20° <0.10 <0.20
5k (Hg) <0.02 <0.01 <0.02
#4(Ph) <0.20* <0.20 <0.20
#(Cr) <10
#(Cu) <10
£F(Zn) <50
Tifi(Se) 0.04~0.30°

@ (A N RILAIE RV AT VAR NY 5115-2008 TTAE A MAGKY » ° (e AR LA E [E Z AR GBIT 22499-2008 & MifEA) » ©
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Table 2. The enrichment coefficient between Cd content indifferent parts of rice and Cd in soil (n = 33)

F 2. KFEREAL Cd FBUKR S IR Cd A ENENERAK(HERE n=33)

cda HIRBOKTRN S Cd

fen

5 s+ Hh Cd & )
e % it ¥ % i ¥ o b

HR/MA 0.362 0.055 0.039 0.060 0.089 0.062 0.100 0.252
IZPN 0.779 0.960 0.320 0.850 1.969 0.832 1.860 3.772
FEIME 0.524 0.313 0.125 0.356 0.630 0.258 0.732 1.619
bt 72 0.124 0.248 0.057 0.202 0.498 0.156 0.458 0.931

AR R 23.7% 79.2% 45.6% 56.9% 79.0% 60.7% 62.6% 57.5%




A, MR

Table 3. The correlation between Cd content in different Parts of rice and pH and Org in soil
= 3. IKFERE Cd 2511 F pH. Org AUMEXM4

1% cd UG ES KRG IKAEHRF 5 Hi b

+3 Cd 1

KFEZE -0.075 1

IKEG -0.191 0.177 1
TKABH S -0.263 0.645™ 0.204 1
b #4> -0.194 0.916™ 0.334 0.881" 1
+-35 pH 0.797" -0.153 -0.25 -0.333 -0.282

AL Org 0.313 -0.114 0.04 -0.048 -0.085

FE: CRORAE 0.05 KT EEE, TRRME 001KV LEE, N=33,
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Table 4. The characteristics of Cd in different speciation of soil (n = 33)
4 TP ARERAS Cd S EHHE(n = 33)

5 Cd (ug/g)
KIER  BTRHE BRBEEGES  BHERAESE BESES  WANESES  BRBE Cda=

/M 0.001 0.062 0.020 0.019 0.022 0.029 0.023 0.362

SN 0.012 0.255 0.105 0.072 0.045 0.081 0.236 0.779

SEE 0.002 0.159 0.044 0.045 0.031 0.050 0.089 0.524
NGAET 0.003 0.048 0.022 0.016 0.006 0.015 0.054 0.124
BRAK  152.5% 30.33% 48.98% 36.29% 21.00% 29.52% 60.84%  23.69%
A% 0.32% 30.30% 8.45% 8.50% 5.87% 9.51% 16.88% 1

Table 5. The relationship between Cd speciation in soil and Cd content in rice seed (n = 33)
F2 5. T Cd S5 KIEFEF Cd 2K FHR(n=33)
CAEHAFE KBS BTRHEE RREBLES JEFEREE A PGS BENEEGES BB
Cd 0.386" -0.114 0.013 —0.246 —0.146 -0.121 —0.352
FE: THORTE 0.05 /KT R, TRRTE00LKT LEE.

Table 6. The relationship between Cd speciation and pH and organic matter in soils (n = 33)

6. T Cd 255 pH. BHLERXEN = 33)

oy 2 IKIERS BT A BIRHASES RERGES  BRAES AN EES RES
pH —-0.157 0.330 0.559" 0.740™ 0.726™ 0.680™ 0.364
Org 0.056 0.301 0.201 0.285 0.202 0.229 0.061

W TFORE 0.05 K P EEE, THRRE0.01 KT LEE.

Table 7. The relationship between Cd speciation in soil and enrichment coefficient of rice seed (n = 33)
T 7. IEP CAHSEKEITEMERRBHIRR(n = 33)
CdJEAFF5£ IKIER RS WRBLEES EHERAESS BERA A AN EES  RES
CEMEHEAL 0365 -0.228 -0.154 -0.478" ~0.386 -0.353 —0.406
FE: TRIRTE 0.05 K L&, TRIRTE 0.01 KT EEE.

Table 8. The correlation between Cd speciation in soil and cd content in different parts of rice (n = 33)

% 8. Tifrh Cd HASEKMERERAL Cd S8 XM (n = 33)

) Cd (ug/e)
M S - - : - — -
KES BFRHRES RREBEESS  BHERAES RE4gEES BONSEES  BBE iR
ES -0.177 -0.071 -0.225 -0.061 -0.003 0.144 -0.062  —0.076
H -0.043 -0.080 -0.097 -0.089 -0.123 -0.128 -0.280  -0.196
¥rsz o 0.386% -0.113 0.011 -0.249 -0.150 -0.120 -0.349  -0.263
b 0.075 -0.107 -0.137 -0.163 -0.088 0.010 -0.239  -0.194

W THORAE 0.05 K B, TERRTE 0.01 KT ERE.

RO, [ARF, FIEPAAHUR SRR L, BT DA NG USSR R R S
DURR— e, [ ALBR 8R Eo T Cd A AR AR U2 — 2 IS8 IEAG, JUH R URBON AR E N Cd T4,
T LA = A LT & B B T RRAR 38 Cd VWGRRTEAS, RIS BEARHE B35 o Cd & &
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