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Characteristics of cadmium accumulation in low cadmium—-accumulating rice parent and its hybrids

LI Kun', YU Hai-ying", HUANG Fu?, CHEN Guang-deng', ZHANG Lu'

(1.College of Resource Science, Sichuan Agricultural University, Chengdu 611130, China; 2.College of Agronomy, Sichuan Agricultural Uni—
versity, Chengdu 611130, China)

Abstract: A pot culture experiment was conducted to investigate the characteristics of cadmium (Cd) accumulation, distribution and trans—
port in a low Cd—accumulating rice parent(YaHui2816) and its hybrids (Lu98A/YaHui2816, 5406A/YaHui2816, C268A/YaHui2816, and
Rong18A/YaHui2816) in order to select Cd pollution—safe breeding materials. The biomass of the hybrids was significantly higher than that
of the parent, which was 21.86%~89.63% greater under 1 to 4 mg-kg™ Cd treatments. The Cd content in roots, stems and leaves increased
as soil Cd concentrations increased. The Cd content in different tissues of the rice parent and its hybrids were in sequence of root > stem,
leaf >> ear. The Cd content in ears of 5406A/YaHui2816 and C268A/YaHui2816 was significantly lower than that of the other hybrid com—
binations, and Cd in their brown rice was only 57.14%~86.36% of that of the rice parent, which was lower than the National Food Safety
Standard (0.2 mg-kg™). The root—shoot translocation factors of Cd in the rice parent and its hybrids were significant decreased when soil Cd
increased. The distribution of Cd in different parts of the rice parent was in order of stem>root>leaf> ear, whereas that order was root>stem>
leaf>ear in the hybrids. The Cd accumulation in roots of the hybrids was 1.49~3.24 times higher than that of the parent. In conclusion,
brown rice Cd content was lower in 5406A/YaHui2816 and C268A/YaHui2816 than in the low Cd—accumulative rice parent, and could be
used as potential Cd pollution—safe materials to grow in medium to low Cd—polluted farmland.
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Figure 1 Proportion of Cd in different tissues of rice
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Table 1 Effects of different Cd treatments on hiomass of different tissues of rice(g-plant™)

Cd kb i Roots

-
2 Stems

I} Leaves i Fars

Cd treatment A B C D E A B C D

E

A B C D E A B C D E

CK 4.67bb 12.57ab 1291ab 12.90ab 12.51ab 11.78bb 15.38ab 15.89ab 15.96ab 15.57ab 1041bb 14.03ab 13.62ab 13.71ab 14.10ab 25.10da 39.44ba 60.10aa 39.71ba 37.98ca
Cd1 472bb 12.77ab 12.99ab 12.89ab 13.06ab 11.89bb 16.23ab 15.84ab 16.30ab 15.92ab 10.53bb 14.10ab 14.04ab 14.09ah 14.51ab 24.18eb 39.35ha 54.45ab 36.18¢h 32.11db
Cd2 5.02ca 14.42aba 15.02aa 14.95aba 14.35ba 13.47ba 17.64aa 17.5%a 18.24aa 17.52aa 11.17ba 16.77aa 16.69aa 16.64aa 16.91aa 22.37dc 31.80bb 41.87ac 31.64be 27.70cc
Cd4 4.05hc  8.53ac 8.13ac 820ac 8.75ac 11.25cc 12.15be 12.55abe 12.5%ac 12.27abe 9.24be 12.57ac 12.19ac 12.33ac 124lac 17.40dd 19.08cc 27.26ad 25.48bd 17.68dd

TE AN F/NE FREFOR ] — AN R R BB 22 5 .25 (P<<0.05 ) ;_EARARVNG FRERR [Rl—BEREAS [ B ) 22 57 35 (P<0.05) . Al

Note: Different small letters within a treatment mean significant difference between different materials at 0.05 level,, superscript of different small letters

within a variety mean significant difference between different treatments at 0.05 level. The same as below.

&2 Cd EXKBEMIERE Cd SEMRMM(ng-kg™)

Table 2 Effects of different Cd treatments on Cd content in different tissues of rice(mg-kg™)

Cd b3 2 Roots

"
2% Stems

M Leaves 4 Ears

Cd treatment A B C D E A B C D

E

A B C D E A B C D E

Cdl 17.66bce 17.23cc 19.59%ac 13.66dc 18.45abb 11.01ac 11.35ac 11.53ac 10.87ac 11.06ac 8.95dc 10.51ch 9.09dc 11.50ab 11.04bb 0.16cc 0.22ac  0.10ec
Cd2 31.24bb 28.53ch 33.87ab 24.92db 29.99bca 12.67ab 12.59ab 13.50ah 12.59ab 12.74ab 11.54bh 11.27hca 10.16db 12.91aa 11.11cab 0.24bb  0.23ch  0.16eh
Cd4 38.42aa 30.32ba 36.90aa 28.3lca 31.64ba 15.39aa 14.55aa 14.63aa 14.63aa 15.07aa 14.80aa 11.45ca 10.69da 12.93ba 11.50ca 0.28ba 0.28ba 0.30aa

0.15dc ~ 0.18hc
0.21db  0.25ab
0.30aa  0.28ba
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Figure 2 Effects of different Cd treatments on rice yields

&3 Cd HETREAEH CAEBRHNTWL

Table 3 Transfer coefficients of Cd in rice as affected by different Cd treatments

3% Z B0 Transfer coefficients

it B4 % Retention rates/%
Cd 4bsH H-Z£1 Roots—Stems and Leaves Z5M-—f# Stems and Leaves—Ears “
Cd treatment
A B C D E A C D E A B C D E
Cd1 0.57 0.64 0.53 0.82 0.60 0.02 0.02 0.01 0.01 0.02 7220 71.62 8091 62.08 7035
Cd2 0.39 0.42 0.35 0.51 0.40 0.02 0.02 0.01 0.02 0.02 7923  77.85 8397 7279 7756
Cd4 0.39 0.43 0.34 0.49 0.42 0.02 0.02 0.02 0.02 0.02 7837 7546 8322 7538 75.19

&4 Cd AAIEXAFEMFITER Cd S EMRMIM(mg-kg™)

Table 4 Effects of different Cd treatments on Cd content in branches of rice (mg-kg™)

Cd Abg Aif# Branches

5% Chaffs

K&K Brown rice

Cd treatment A B C D E A

C D E A B C D E

Cd1 0.43dc  0.51bc  0.48cc 0.55ac  0.52bc  0.34ac  0.30cc
Cd2 0.57cdb 0.62bb  0.56db  0.63ab  0.58cb  0.40bb  0.35db
Cd4 0.63ca 0.68aba 0.64ca 0.69aa 0.67ba 0.45ba 0.44ca

0.25ec  0.31bc  0.29dc  0.14cc  0.20ab  0.08ec  0.12dc  0.16hc

0.33eb 0.44ab 0.37chb 0.22ab 0.22aab 0.13cb 0.19bb  0.23ab
0.37da  0.52aa 0.44ca 0.25ba 0.24ca 0.26aba 0.27aa 0.24ca
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mg- ko™, IR B B 54 4 [ bR (<0.2 mg kg ™) .
I, 5406 A/HEVK 2816 F11 C268A/FEWK 2816 1£ &)
Cd V5 e )2 4 A e rp B — o I RT3

FeFP R A R B A, XA A ik
BHAEEE U, AR, s H A E YR
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i AR R L R AR B 5 4 R B b T
TR E I RZ ™, AN IREE AR A —
BRI, ARSI EAREARIY Cd BEARHTEYE, Cd

&5 CAIMETRBEME T8 KX Cd QBRI (%)

Table 5 Heterosis analysis of rice biomass, yields, and brown rice Cd content(% )

Cd kb A& Biomass P Yield Cd & Cd content
Cd treatment B C D E B D E B C D E
Cdl 60.66 89.63 54.83 47.31 16.78 23.97 16.71 -11.80 42.86 -42.86 -14.29 14.29
Cd2 54.97 75.19 56.58 46.99 11.73 41.76 26.42 -12.46 0.00 -40.91 -13.64 4.55
Cd4 24.77 43.37 39.72 21.86 14.52 50.71 19.34 -13.18 -4.00 4.00 8.00 -4.00
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