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Variations of Cd, Cu, Zn Accumulation Among Rice Cultivars
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Technology Institute, Zhaoging 526020, China )

Abstract; Heavy metal contaminated paddy soils resulted from irrigation with acid mine drainage were used in pot experiment to study the ac—
cumulation differences of Cd, Cu and Zn in brown rice of 21 rice cultivars, between conventional variety and hybrid rice variety, between three
and two line hybrid rice, between rice with different genetic backgrounds. The results showed that concentrations of Cd, Cu and Zn in brown
rice of 21 rice cultivars varied within the range of 0.006~0.092 mg kg™ (more than 15-fold), 6.712~27.117 mg-kg™ (more than 4—fold),
28.39~43.296 mg-kg™, respectively. There was no significant difference in Cd, Gu, Zn concentration in brown rice between conventional rice
and hybrid rice. The concentrations of Cd and Cu in brown rice of three line hybrid rice were significantly higher than those of two line hybrid
rice. However, the concentrations of Zn in brown rice of three line hybrid rice were significantly lower than those of two line hybrid rice. There
were also significantly different in Cd, Cu and Zn concentration in brown rice between rice with different genetic backgrounds. The correlation
analysis results showed there was significant and positive correlation between Cu and Cd concentration, significant and negative correlation
between Cu and Zn concentration in brown rice. However, there was no significant correlation between Cd and Zn concentration.
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Table 1 Rice cultivars from different genetic background
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Table 2 Agronomic trait of different rice cultivars

257 v FeRt/ge pot™ b FEEY R /g pot™ ThiE/g B PR /em
WHLRG g 43.0£2.6 245.847.7 19.520.2 15.520.6 99.8+0.9
F4Bk 35.5x1.1 231.6+4.0 19.6+0.2 17.8+0.6 110.3+1.7

i 37.9+2.1 263.2+4.5 20.3+0.4 20.0+1.6 99.3+3.0

EFHE 34.1x2.9 24492145 17.020.1 15.820.9 102.5+3.0

ST 30.3+2.6 233.9+10.8 17.4+1.2 20.8+1.1 104.5+1.3

il 31.80.8 2532+1.5 16.6+0.4 17.50.6 108.8+1.3

FEL 31.1x1.2 241.324.1 16.920.1 16.0£0.9 107.3£2.1

ik 423+1.6 248.8+7.5 19.8+0.2 18.310.5 104.5+1.8

AR R TRE 41.0£2.2 244.125.0 17.80.3 15.0£0.9 112,528
ERED 39.9+1.6 262.66.3 17.020.1 16.320.3 109.8+1.4

22130 38.7+4.1 280.7x11.4 17.120.3 17.520.6 108.5+4.0

At 38.3+4.8 220.8+20.5 18.60.3 14.8+1.8 111.0+1.1

R 128 43.6£3.9 252.129.7 18.520.7 14.520.3 108.3+1.7

454E 128 42.5£1.0 267.324.2 20.2+0.2 19.321.0 108.5+2.9

454K 8830 41.9+3.1 188.6+10.9 18.420.3 18.0£1.0 104.0+1.9

A4 8305 39.2+4.7 218.3221.1 17.00.3 14.51.4 106.32.3

Rk 372 46.4£1.3 271.125.4 20.8+0.2 20.0£0.8 102.0+1.7

FAR 428 35.8+3.2 255.4+11.1 21.5+0.2 17.8+0.8 106.3+4.3

FAR 368 43.8£1.7 247.624.7 20.9+0.4 19.0£0.9 104.0£0.8

Wik 152 42.8£1.7 266.57.2 23.2+0.2 17.021.1 107.8+1.4

#5524 41.8+1.9 269.5+5.2 25.7+0.5 15.0£0.0 105.8+3.3

R R 4 RERRPEIEATHELR

BawEoK, T H 4 Cd S EEL KR T Cd FEE
(0.040 mg-kg™ ) A, ERA M 1 E A e Bk Cd
FREFREME 0.2 mg-kg'(GB 2762—2005) , {H ARl 7K
HALFX; Cd BN ZE TR B E Rk, B>

W Cd & &, BFFE AL TF 0.006~0.092 mg-kg™ 2],
BEREMBEEEMEZ BL/EL; BRKCGFERE
6.712~27.117 mg kg LI , B R EL RIS AR (ELAR 22 4
LB P E & (11.622 mg-kg™ )05, B EI M
FEREK TP Cu R EFHEME 10 mg kg (GB15199—
1994 ), Hrf 9 AN AT 10 mg kg, BARRON 43%;
AEFEFRER T Zn S EECHEGE, HAEAE 28.390~
43.296 mg-kg” Z 0], B EEERIER 1.5 5, #8%
AR EZ R AR E R E 5 50 mg kg™
(GB13106—1991),
23 AREBKBRXESER RIS

ME 1 ATAE Y, B RAS 24 3SR R K Cd.
Cu.Zn S BERAEZ (Cd:t=0.054,P=0.957;Cu:t=
1.429,P=0.157;Zn:1=1.625,P=0.111), # M FGH K
Cu.Zn &5 BB & T34

ME 2 FTLAEH, ZRCRE S = R AR IR
K CdCuZn ERABEZER, ~RETRBARK

R3 FAKERMREICESENSE(ng-kg?)

Table 3 Heavy metal concentration in brown rice(mg-kg™)

KA A Cd Cu Zn
WHRE AP 00180002 26.880+2.851 28.390:+0.968
FE  0025:0.005 12.079:0.811 31.653x1.163
EFHE  0.038:0.006 9.363:0.973  43.296+1.599
FHE  0.040£0.008  13.176:1.171  34.033x1.374
IR 00550011 11.799£1.294  40.699+1.746
f-EF 0.052:0.007 9.855+0.302  40.060+1.049
FEH  0.045:0010 8.585:0.242 33.630+0.874
R 00500005 10.625+0.725 35.714+1.239
ZAERG BZRERE 0.01520.001  7.836:0.311  37.037+0.442
2458 0.027:0.004  7.803:0.092 38.91320.786
4130 0.017£0.001  6.712+0.504 34.093x1.457
WA-E 0.00620.000 7.41620.191  34.653+0.766
4128 0.014£0.003 13.001:0.823 32.786+0.747
#E547128  0.039£0.004  8.087:0.15  32.877+0.570
4545 8830 0.082£0.007 27.117+2.357 36.51420.666
4545 8305 0.038x0.003  13.780+0.292 29.216+0.788
R 372 0.055:£0.007 7.812:0.466 32.81320.806
F 428 0.092:0.019 17.601+0.158 34.523+0.530
F 368  0.052:0.004 8.136x0.423  30.976+0.780
W 152 0.035£0.006  8.140£0.194 37.271x1.059
HfR 524 0.021£0.003  8.269:0.345 33.752+1.710
S5 0.040£0.003  11.622+0.648 34.900+0.449
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Figure 1 Difference of heavy metal concentration in brown rice between conventional rice and hybrid rice
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Figure 2 Difference of heavy metal concentration in brown rice between two-line hybrid rice and three-line hybrid rice
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Table 4 Outcome of clustering analysis of rice yield and heavy

metal content of brown rice

255 1 I 11} 1\ v
FE Rt /ge pot™ 4244 3104 3891 3615 4212
Bk Cd & B/mg-kg’ 0050 0051 0032 0049 0.030
Bk Cu&rB/mg kg’ 26999 10.080 8583 14.159  8.603
Bk Zn GRimg kg’ 32452 38130 41.104 32356 34.197
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Figure 3 Difference of heavy metal concentration in brown rice among rice with different genetic background
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Figure 4 The correlation of the Cu and Cd concentration

in brown rice
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Figure 5 The correlation of the Cu and Zn concentration

in brown rice
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