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Differences in cadmium accumulation and transfer capacity among different types of rice cultivars

CAI Qiu-ling'?, LIN Da—song?, WANG Guo", WANG Di*"

(1.College of Resource and Environment, Fujian Agriculture and Forestry University, Fuzhou 350000, China; 2.Agro—Environmental Protec—
tion Institute, Ministry of Agriculture, Tianjin 300191, China )

Abstract : In—situ plot experiments were conducted to investigate characteristics of cadmium accumulation and transferring among various
organs in 84 varieties of rice. Based on the interaction of production and Cd accumulation in brown rice, statistical differences analysis of
accumulation and transfer factors were explored to study the feature of the Cd accumulation and transfer of rice. The results indicated that:
The Cd accumulation factors(AF) of brown rice in all rice varieties were 0.10~0.78, and the area production were 8.20~11.50 kg (3.5 mx3.5
m). There is no significant correlation between the rice production and Cd AF of brown rice. Based on interaction of rice production and Cd
AF of brown rice, all varieties were sorted by clustering analysis into four groups as high production with high Cd accumulation(group 1), low
production with high Cd accumulation(group 2), high production and low Cd accumulation(group 3), low production and low Cd accumula—
tion(group 4). Cd AF in different organs of all varieties followed the order of root>stem>leaf>brown rice, decreasing in the transfer process
from root to shoot. The difference of rice types with different production and concentration mainly depended on the accumulation and trans—
fer in the stem and leaf. Rice varieties with high production or high Cd accumulation had strong capacities to transfer Cd from root to stem
and further to leaf and brown rice. Production had no significant effect on the transfer capacity of Cd among different organs for the rice va—
rieties with low Cd accumulation. It is feasible to screen and cultivate rice varieties with high production and low Cd accumulation that are
suitable to plant in the middle and light Cd contaminated area. Controlling the absorption and transportation of the stem and leaf for Cd in
the rice planting will be of great significance to ensure the safety of food production.

Keywords:rice; cultivar; cadmium; accumulation factor; transfer factor; production
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Table 1 Basic physical and chemical properties of the soil used in

the experiments

i LIE H i fPL 2R AR B 4 Cd Fra
*)m fpp P Fi/% g-kg' mgekg!  mg-kg! mg-kg™!
e hEE 594 512 3.28 16.37 160.2 0.62
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Table 2 Codes and names of rice materials used in the experiments

i mAARR g mRERR | Y R
ROl DWifk 311 | R29 4k 8108 || R57 & Shfk 2855
R0O2 J&Z AxY(C352 | R30 Wik 513 R58  088SxR608
RO3  FEHEML97T | R31  FEHELAEL || RS9 I 111
RO4 AW 47 | R32  J&#E A/PC626 || RGO 179SxP143
ROS #9559 || R33  WHEME269 || R61 AWML 434
RO6  33SxR305 || R34  fHf0117 || R62 Fute s
RO7 2855 || R35  iEmfl 8751 || R63 Al 5550
RO8  BkfLE&L | R36 fEHFEL 777 || R64 KiBIfLAE 1
RO9  F=MiLES | R37 IR 503 R65 H.F AxY(C343
R10  /N#&4E 900 | R38 Ttk 311 R66 A IR 28
RI1  #WfE5620 | R39 iR || R6T  MTHE3 5
RI2  Z¢F4F 0861 | R40 FLFARML 1573|| R68 Al 127
R13 fF9 5 R41  FAWI{L 801 || R69 33SxR928
R14 HD9802SxR71 R42  I&{f;3700 || R70 ARG 199
R15 7k 3AxfE 5 | R43  FEf 5103 || R71 33Sx# kL
R16  HFEM33 | R4  JEE 7615 || R72 396AxtE L
R17  [fk 6377 | R45 ALK 126 R73 SR 28
RI8  /N#Wfk 585 || R46 ML 4540 || R74 AR S
R19  FAW{L 207 || R47  634Axa-7 || R75 IR 665
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R21 W15 R4 £ 611930 || R77 17 24
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R25  #ifk 1% | R53 i3 AxR661 || R81 Witk 274
R26  FLALS018 | RS54 AL 2588 || RS2 FAMIML 1179
R27 91 R55 P e R83 4128
R28 HFE192 || R56  CWifk 336 || R84 2365%89

1.3 iREHE

RIS FN(30 d i) T 2014 4F 7 J] 23 HE k=
KA H , FEALX AL HES, US> F 5 1T
7o /NXTAFHR 3.5 mx3.5 m, AREEFAT FEE R 20 em,
FH (B e R A 7, A /N DX — 38, 1
A & A s = B s U KRS 11 7 21 Hilgk
1.3.1 REEE S S

25 /N DX Fi B R SSCR A A R — IR A KRR
ai FH 438 KRR S e T B R K  ZE K e, A
RO AR 25 i RSy, R TR S W, 3%
AP FRATAT CRBIN E 72 ) (NY 147—1988 ) it . i
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Figure 1 Correlations between production and Cd accumulation

factor of brown rice
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Table 3 Classification table

r VI (B OB 22 LA

25 ESu] AL

AF gt Wikg
41 FrEE CdKEE 9 0.56a 9.86h
A2 M= ECdKRE 19 0.35h 9.73¢
03 ETIK Cd KR 39 0.21¢ 10.11a
M4 A=K Cd KR 17 0.20c 9.14c

T =8 B n AN ) NG 5 BRI 22 57 .25 (P<0.05)..
Note: lowercases behind data indicate the significant differences

among different experiment groups(P<0.05).
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Figure 2 Comparison of Cd accumulation factor in different organs for various groups of rice with different production and Cd accumulation
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Figure 3 Comparison of Cd transfer factor among different organs for various groups of rice with different production and Cd accumulation
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