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Accumulation Characteristic and Dynamic Distribution of Cd in Different Genotypes of Rice(Oryza sativa L.)
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Abstract: Field experiment was conducted to investigate the accumulation characteristics and dynamic distribution of Cd in ten genotypes of
rice. The results showed that the distribution of Cd in various rice plant parts was in the order:root>leaf and stem >husk>brown rice. The
concentrations of Cd in roots of conventional rice were the lowest at seeding stage, and the highest at tillering stage, while of Cd in root of hy—
brid rice with growth cycle less than 120 days and over 120 days were the highest at tillering stage and mature stage, respectively. The ten—
dency of Cd concentration in leaf and shoot of rice increased firstly, decreased, and then increased to a peak at mature stage. In the present
study, the contents of Cd in brown rice samples( Xiang Zao—xian 42 and T—you 705 ) were relatively low among conventional rice and hybrid
rice, while the ranges of concentrations of Cd in brown rice(0.21~1.53 mg-kg™) were closed to, even beyond the limit of the food health
standard(0.2 mg-kg™).
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Table 1 Some properties of the study soil

RS mg kg™

e H B CEC/cmol kg™ HHLF/g kg™ 4> Cd/mg kg™
' : e H N H P H K o
T35 5.17 18.80 15.22 46.40 24.11 42.95 2.66+0.23
CNEQS <6.5 0.3
1 : CNEQS 2 [#5¢ + R i AR ifE (GB 15618—1995) ,
2 HHLKFEmF
Table 2 Rice cultivars used in the experiment
T B T AT
LR W 42 45-(X42) GHRL 143(X143) iRl 24 45 (X24) (P 17(217) 107,108,109.,110

5 FE BEWIAL 819(L819) Bl 611(L611) L 2469(L2469) T ) 705(T705) . [ 416( [1416) Hia 1k 640(X640) 107.107.121,108 135,135

T A5 5 N K R S A R4S

B 1 HiE{iEMER

Figure 1 Planting pattern of field experiment
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Table 3 Sampling time of rice
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REPIME 819 4/130H  5J27H  6J118H T 19H
FEWifi 611 44 30H SH27H  6A18H  7HI9H
Wit 2469 4 H30H 5H27H 6H2H 8HA2H
TH705 41300 5HA27H  6J118H 7 19H
Iit416  4A30H S5H27H 6A28H B8HI6H
WAL 640 4J130H  5727H  6J128H  8J116H
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Table 4 Basic characters of growth and development of rice

KRR il EEIV T P /em R ERIEL TRREITRIEL LEIRI% T /g
L 42 5 X42 84.6 105.7 87.3 82.6 23.5
WL 143 X143 82.4 1053 86.0 81.7 22.8
AL 24 2 X24 83.3 1063 86.4 81.3 23.7
R 17 717 85.7 105.2 87.8 83.5 24.1
kit 819 1819 85.1 106.5 88.3 82.9 24.3
Rtk 611 1611 86.7 105.9 88.3 83.4 23.5
Wit 2469 1.2469 87.2 106.2 89.3 84.1 243
T 1f 705 T705 83.8 105.1 87.4 83.2 23.8
{416 416 85.3 106.2 87.4 84.9 22.9
T 640 X640 87.7 105.9 91.9 86.8 242




EIEITA

Ll.:élg

/mg kg™

i ft/mg- kg Wi fimg-kg”

e ik mg- ke

5.0

2.0

1.0

AF, 45 < AN TR KRS it ool 5 O AR R R L 250 A

1095

OX42-4  m@X42-2%

o L b

6.0

5.0

4.0

2.0

1.0

4y

4.0
35
3.0
2.5
2.0
1.5
1.0
0.5

5.0

4.0

3.0

2.0

1.0

8.0

6.0

4.0

2.0

SN

W

OX24-/R O X24-2%

L T

i oTEN RhEME R
I T OL819-#1 EL819-%
Y HTEN RN )

O T705-# @ T705-2%

L 1b

4y

H=1

SrBEN AL S

O M416-4R O 1N416-2% l

[

i

4y

Sy EE EliipEsic] PR
2 AESMABARE KR Cd R EHES

Figure 2 The trends of Cd accumulation in rice at different growth periods
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FRRIE R TR SR A ARG R | e (IR SRR A 7K A
A FEE A AR T S BEE AR
RIEFTIZ N, 1A% B 0 (5 A B bl 2 3 1
R AL i, JFRm Cd /KRG F-hnic B
VR R T RE , - RE B SR F AR, [H]R
T GHE & R R T-DNA RS e Fist s
PR 5 Cd AR DG L R AR IR | fe & ]
KRB SRR AT S A% B LR H AR
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SRR RLRE R X143 54258 F5 b 1819 il T705
AR Cd (A SRR AN/ i L2469 R R i
W%, {H 10 FokFEREK T Cd 2 0T sl i [
FARE DAERRME (0.2 mg-ke™), X513 pH {H(pH
5.17) HK. WIRXEM, e it 54T (pH
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Table 5 Cd accumulation in different organs of rice at ripening period

ey hi A /mg kg Fi7e/mg kg™ ZEN}/mg- kg™ i F/mg- kg™
WAL X42 0.2120.10 0.38+0.08 0.98+0.21 1.72+0.15
X143 0.23+0.08 0.29+0.03 0.63£0.19 1.23£0.34
X24 0.2740.11 0.32+0.02 0.96+0.09 1.78+0.30
717 0.23+0.05 0.35+0.04 0.93+0.32 1.38+0.32
FeACH 1819 0.27+0.09 0.31£0.09 0.770.11 2.55+0.39
L611 0.41+0.16 0.60+0.06 2.15+0.58 6.3120.60
12469 1.53+0.20 1.820.11 6.12+0.31 12.43£1.20
T705 0.26+0.03 0.40+0.04 1.25+0.42 2.69+0.31
416 0.62+0.04 0.71+0.04 1.74+0.36 6.53+0.86
X640 0.48+0.10 0.62+0.07 2.50+0.67 10.82+1.68
CNHSG <02

T R R 3 W I fER1fE D22 s CNHSG y [E G £ TLAEARHE(GB 2715—2005).
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Figure 3 The correlations between Cd concentrations in brown rice

and different parts of rice
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