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Comparison of Cd Uptake and Partitioning in Plant Tissues by Two Hybrid Rice Grown in Two Contrasting
Paddy Soils

CHENG Yan—jun, GONG Wei—qun, LI Lian-qing, PAN Gen—xing

(Institute of Resources, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Growing of hybrid rice cultivars are increasingly extended in South China for high rice production. However, much attention has
been paid to the higher Cd uptake and grain accumulation by the hybrid rice than the conventional rice for the last 5 years. To understanding
the possible mechanism for the enhanced Cd uptake by hybrid rice cultivars, a pot experiments were conducted with two rice cultivars (a su—
per hybrid rice and a common hybrid rice) on two different soils with and without Cd spiking (2.5 mg Cd+kg™ soil) to soils. The uptake and
partitioning of Cd by rice was determined with atomic adsorption spectroscopy(AAS) at different growth stages. The results showed that on the
basis of total biomass construction , the most intense active Cd uptake for both hybrid rice cultivars happened at the heading stage. Compared
to common hybrid rice cultivars, Cd uptake by super rice ones was much enhanced under Cd spiking. While super rice cultivars had a higher
capacity to translocate and partition Cd to grains than the common rice under no Cd spiking. That is, under no Cd pollution, the Cd transloca—
tion and partitioning drive the grain Cd level by the rice cultivars. However, with spiked Cd, soil factor may become significant in controlling
the Cd availability as super rice had Cd uptake in grains as several folds as common rice cultivars when grown in an acidic soil. This ex—
plained intense enhanced Cd uptake and accumulation in rice grains by hybrid rice cultivars grown in red soil region from South China as re—
ported in previous studies.

Keywords: hybrid rice ; cadmium ; uptake and accumulation ; soil condition; growing stages
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(2) b Bl 63, D9 18 44 52 K i A, g SE e
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Table 1 Basic properties of studied soils

+ e pH(H,0) fibloR/g-kg™ CEC/cmol -kg™ kS /g kg A g - kg 4> Cd/mg-kg
W 5.84 24.26 11.50 230.60 14.50 0.71
43 H 5.25 15.01 4.86 130.11 6.36 0.43
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Figure 1 The total plant biomass of studied rice cultivars in different growth stages(Left, Cd0; Right, Cd2.5)
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Figure 2 Cd uptake by studied cultivars in different soils under different Cd treatments
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Figure 3 Cd uptake in growth stages under different Cd treatments (Left, CdO; Right, Cd2.5)
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Table 2 Uptaken Cd between root and shoot in different growth stages(pg*pot™)
G L o Hil] EiligE ] Y]
s EX R EX R EX

A 1.30+0.04¢c 1.21+0.07b 16.96+0.49¢ 31.11+1.18d 31.08+3.64b 23.99+6.81d

W B 1.74+0.13¢ 0.81+0.06b 21.93+1.48¢ 21.29+1.88d 25.78+2.56b 26.21+5.35d

€0 H A 3.15+0.72¢ 2.72+0.72b 15.58+1.09¢ 48.66+6.18d 84.99+2.55b 46.25+0.49d

B 2.31+0.45¢ 2.36+0.14b 37.61+14.48¢ 19.55+5.00d 52.53+9.56b 36.46+8.92d
A 6.83+1.76¢ 1.62+0.52b 144.32+6.98b 108.23+23.09¢ 259.06+24.60b 202.63+10.99b

v B 3.64+0.55¢ 1.62+0.02b 211.83+16.02b 124.16+12.04¢ 250.24+29.66b 148.24+1.30c
25 A 48.67+9.47a 25.21+2.89a 420.99+76.17a 830.26+39.11a 830.92+453.16a 468.79+72.47a
" B 36.16+4.50b 25.74x2.37a 355.58+106.72a 444.77+95.96b 600.83+208.91a 220.80+19.30b

T P R OR R R F R AN R AL HE] 25 5 B 2 (P=0.05, Duncan K56 ) .

25 Cd AR E R TR B AR AR B (1 2 45,
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A B AR Cd B4l e AN Cd Ab B 27 F5F0 9
W, 25 Cd SR B TCAMIN Cd ALHRAG 17 4550 23
5 MAE RG], SRR A R B AR Cd i 43l & o oh
hin Cd ALERA 10 f5F0 11 4%, 250 Cd B0 52 0
AN Cd AbEERY 10 4550 6 £% . TAEHE W i Cd
AEHR 2 Fh 2432 G RO FAEIAR Cd B H AR Cd
AL AT 8~9 %, 250 Cd B E B2 oA
Cd AbPRAY 3 A5H01 6 %, (HAE RGN 2 12 TE A
Cd ZbHRY 8 5N 5 £% ., ULHATE Cd ZbH T, -3 H v
A A ZESREINIE AR Cd AL R AALAYIZEN Cd L2
et wp I E O N T S R o A L 2 e S AT o
TR Cd K,

R TRV Cd 752 38 KRG 45 28 B B B 40 e
REST BRI Fh Ze e RG22t SAR Y Cd & 5 A0 E s 4

RORBUR T4 3. FTATTH, RN Cd A6, £ )
FUREIINT -4 10 2 A 4y
FR L LHEW D A ORISR S
BB 23T B B4 H o B A
R £ E R FATE BBV D TG B (e
AEERIAC T G460 B, BTSN CA BSNA 0 T
2086 1 13 86 LA 63 ERI I
TR Cd MR 20 HEIZHL.
3 e

TS0 SRR LA SRR ST O
B TR CA LR ) . TR NG, 42k
R TR TP Cd ORC S R RN RLRZ I
FRHR. AT, AEAN CA AT [ &
B R 5 AR 9 88 A S
HRE Cl B BRIREE2SE . AR Y
o, KR C 1 SRR Ca KR 04Xt
AKRET R Cd & BEEMR. SHBT A0, Cd b

&3 AEEEFH Cd EABREEMHHSEFE

Table3 The Shoot/root partitioning of Cd by studied rice plants in different growth stages

Cdgb3 g it ELS Bl A

A 0.35+0.02a 0.36+0.01b 0.23+0.02a

o v B 0.25+0.03bc 0.17+0.03cde 0.16+0.08a
A 0.27+0.03b 0.55+0.08a 0.23+0.05a

t B 0.33+0.01a 0.24+0.04¢ 0.27+0.02a

A 0.12+0.02¢ 0.15+0.01de 0.29+0.08a

v B 0.20+0.06cd 0.12+0.01e 0.25+0.08a

G2 H A 0.19+0.01d 0.37+0.08b 0.21+0.06a
B 0.24+0.03bcd 0.24+0.04¢ 0.27+0.02a

T : Cd B3 R B KRS ZEM Y Cd B i 5K FEARIRAY Cd & i 2 ORFR s R PR 91 vpoR ) RER R AN ) b B ) 22 53 2 3% (P = 0.05, Duncan

H655)
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