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Cd accumulations and transfer characteristics of Cd pollution —safe rice materials under different Cd treat—

ments

ZHANG Man', ZHANG Xi-zhou", LI Ting—xuan', YU Hai-ying', ZHANG Lu', HUANG Fu?, ZHANG Yi®

(1.College of Resource Science, Sichuan Agricultural University, Chengdu 611130, China; 2.College of Agronomy, Sichuan Agricultural Uni—
versity, Chengdu 611130, China; 3.Ganzi Bureau of Agriculture and Animal Husbandry, Kangding 626000, China )

Abstract : A pot experiment was carried out to study the Cd translocation characteristics and Cd accumulation characteristics in different leaf
parts of the Cd—Safe Rice Cultivars(D62B) with the control of a common rice cultivar( Luhuil7). The biomass of different tissues of D62B
significantly decreased with the increasing Cd concentrations in soils. Compared with the treatment of 1 mg+kg™ Cd, the biomass of D62B
decreased by 43.74%, 45.72% and 40.24% when exposed to 8 mg+kg™ Cd. Cd concentrations in tissues of the aboveground part of D62B
were significantly lower than those of Luhuil7 during different growth stages. At the mature stage, Cd concentrations in panicle of D62B were
only 44.52% ~54.59% of those of Luhuil7. The retention rate in roots of D62B were significantly higher than those of Luhuil7, and the
translation coefficients of D62B were significantly lower than those of Luhuil7. Besides, at the heading stage, Cd concentrations in the three

upper leaves of D62B, referred to as the three functional leaves, were significantly lower than those of Luhuil7. Cd accumulations in the
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three functional leaves of D62B were 72.10% and 78.00% of those of Luhuil7 with the treatment of 4 mg+kg™ Cd and 8 mg-kg™ Cd. These

results indicated that the great accumulation ability in root and low accumulation in the three functional leaves contributed much to the rice

safety when exposed to Cd. Furthermore, these results would provide theoretical basis for the cultivation and application of low Cd accumu—

lation cultivars.

Keywords:rice; Cd pollution—safe materials; accumulation; transfer
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D62B FEARAE R /NT Luhuil 7, HARFRZKREA R, H
RAYRETE 4 mg-kg™ Cd AH T 22 ik, 250
AW ERAE 8 mg-kg™ Cd AbIHF 25 Fikdo K, BEE
KRR AE T AR E , D62B A Luhuil7 4588 B £ 9 &
g, HE 2R B k. AR Cd TR,
D62B R ZEAE Wi A SRR R, AR 4 o
AMEEW, A YR RAUH R E S T Luhil?, B
D62B &k AL 4 LA 5 5 T Luhuil7, 4 Luhuil7 (%)
1.12~1.26 fi5. X, D62B R kkAE K52 Cd IR
/NTF Luhuil7,
2.2 A[E Cd AEIHKTE Cd ZE#H# Cd EEMER
ERX SR

H 2 2 AT, ZER R A & 3, 2SR RS AR5 2
B Cd S aYBE Cd b PRy B A 2 i S 2 . A
[i] Cd AP, D62B 25 | NHFIFER) Cd S EAESET
A B KT Luhuil 7; WARER Cd &5 UAE 1.4 mg-

ke Cd AbHE A £ 25, 7F 8 mg kg Cd bFETF,
I BEI 25 S 2 o LUK R B, 7E 8 mg kg™
Cdb¥TF, HMR, 2 cd SEESENE SRR,
D62B 43514 Luhuil7 9 89.74% %11 65.95% ; M- FilfH i)
Cd & F7E A IA 22 5 5 K, D62B 431128 Luhuil7 (1)
79.30%H1 34.78% . 1% F2 ] , D62B Xt Cd HIFL R iE Sk
T Luhuil7,

f e 3 AT A1, ANIE] Cd AR PR, P ZROK AR A1 R
R Z2 1015 B R Bt AR B A A4 1 20 T 488 K, o i i 8
ik e K ;DO2B MR R R ESERT MY KT
Luhuil7, FE7EFMEEN 8 mg-kg™ Cd AbFHF 22 5t ik i
Ko XFEB,D62B A X Cd 1 M F6E 1 KT
Luhuil7, ZEit—RiAE L REUEHERS Cd & & 525 Cd
T, WO R ZE M ) R S Cd R, TR
AT W, WK S - H R EY b
Cd bRk B 4 S I K . ANA] Cd AR BE R, D62B 25

R 1 AE Cd EREXKEEYMERIZNE (-4

Table 1 Effects of Cd on the biomass of different tissues of rice(g* plant™)

by HEF #2 Root 2% Stem M Leaf i Ear
Treatment Growth stage D62B Luhuil?7 D62B Luhuil?7 D62B Luhuil7 D62B Luhuil7
Cd1 SrBEW] Tillering stage 2.43c 2.14¢ 4.16b 3.80c 6.58¢* 547¢ — —
T Heading stage  7.66b* 7.03b 17.43a* 14.47b 14.75b* 12.66b 5.65b 4.96b
HAMH Mature stage 12.29a* 10.74a 17.52a* 16.07a 19.22a%* 15.95a 32.21a* 29.40a
Cd4 ZrBEW] Tillering stage 1.44¢ 1.29¢ 3.29¢ 2.89¢ 4.65¢* 3.89¢ — —
T Heading stage  6.43b* 5.62b 12.91b* 10.84b 10.38b* 9.26b 3.90b 3.53b
A Mature stage 10.05a* 9.29a 13.84a* 12.88a 14.07a* 11.95a 21.63a* 18.84a
Cd8 ZrBEW] Tillering stage 1.29¢ 1.19¢ 2.65¢ 2.18¢ 3.47c* 2.51¢ — —
i Heading stage  5.07b* 4.56b 9.51b* 8.58b 7.28b* 6.32b 2.83b 2.60b
WA Mature stage 7.89a* 7.38a 12.48a* 10.37a 10.46a* 8.37a 17.72a%* 15.94a

AR INE AR R [F)— b 35 ] — A B AN ] e 191 25 57 18 35 (P<0.05 ) 5 * e [R]— A B[R] — B AR [RlA4 i) 22 57 8 35 (P<0.05) . Tl

Note: Different small letters mean significant difference (P<0.05) among different growth stages. * mean significant difference (P<0.05) among two rice

cultivars. The same below.

®2 AR Cd MBREFKBERE Cd FEHFI(mg-kg')

Table 2 Effect of Cd on the Cd concentration in different tissues of rice (mg-kg™)

LT MR 2 Root 2% Stem - Leaf 4 Ear
Treatment Growth stage D62B Luhuil?7 D62B Luhuil?7 D62B Luhuil?7 D62B Luhuil?7
Cdl ZrBEW] Tillering stage  40.00b 49.54b* 7.06a 9.90a* 4.49a 5.51a* — —
i Heading stage 36.93¢ 41.75¢* 4.55b 6.57 b* 3.01c 3.88c* 0.34a 0.88a*
A Mature stage 48.66a 54.26a* 3.35¢ 6.37b* 3.48b 4.30b* 0.24a 0.52b*
Cd4 SrBEA Tillering stage 84.54a 95.78a* 11.23a 14.71a* 7.6la 8.18a* — —
i Heading stage  70.42b 82.72b* 9.87b 14.27a* 5.62¢ 6.74c* 0.81a 2.30a*
WA Mature stage 86.10a 97.08a* 6.63¢ 12.87b* 6.61b 7.69b* 0.65b 1.46b*
Cd8 SrBEMA Tillering stage  136.67a 152.29a* 13.13a 19.91a* 11.10a 12.02a* — —
N Heading stage  121.77c¢ 124.64¢ 13.76a 19.78a%* 8.20c 10.34c* 1.52a 4.37a*
A Mature stage 131.09b 130.87b 9.62b 15.56b* 9.34b 11.37b* 1.07b 1.96b*
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Table 3 Effect of Cd on retention rates and translation coefficients of rice
U8 Troatment 2k 7151 Growth stage it B4 % Retention rate/% -5 FS 24 Stems and Leaves—Ear translation coefficients
D62B Luhuil? D62B Luhuil?
cdl SYBE Tillering stage 86.32 85.25 — -
Y Heading stage 91.02 88.89 0.09 0.17
JEIY] Mature stage 96.03 94.40 0.07 0.10
Cd4 SrBEH Tillering stage 89.21 88.55 — —
Y Heading stage 90.13 88.47 0.10 0.21
SR Mature stage 95.34 93.25 0.09 0.14
Cd8 SrBER Tillering stage 91.24 89.70 — —
2 Heading stage 91.84 88.71 0.13 0.28
JEIY] Mature stage 95.57 93.66 0.11 0.14

W —RE A B R A AR T Luhuil7, SS9

535935 8 e K, D62B #5 B R EAL K Luhuil7 1
46.43%~52.94% . HILATH1, D62B #3 R A [EHERE T R
F Luhuil7, 250 -FE 5 RS AR IR T Luhuil7,
2.3 HEHKTE Cd REFHARR M4 Cd R R4FH
REXEX Cd £

H 1 AT, ZER A Cd 2R, WG 25K A b1 k)

ANFE A Cd A EEHIRE Cd A RV B (42 1 D 2 ke
i, BOREIMAE Cd 5 i 3R IA FEFR >3] 3 1> 18] 2
5] 10, 2K AER RIS R0 Cd & S35 7E 8
mg-kg™ Cd ZLFRT 22 53k K, D62B ARz Cd 7%
H#{0H Luhuil7 (4 72.10%~85.55%. D62B 353 A
et (fRiFR 3 K ohfgnt)cd & 8 B E KT
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WeREHE N % 4 .8 mg-kg™ B}, D62B 5] 1 it f5] 2 1 Cd
R G B E K T Luhuil 7, {8 Luhil7 Cd BUR &Y
82.20%~86.94%, X ,D62B ) 3 i LhREM Cd 1
ZREK T Luhui7,

X K R AL R AR A A Rl -7 Cd R B S
Bk Cd & B EATAH DGR 73 i A5 2R (3R 4) s, P

Heint

Cdl

U 0t 3 AL

Cd4 Cd8
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AR INE B3 6] Ak B[R] — AN [R) i457 (8] 25 5 1 2 (P<0.05 ) 5 * /R[] —Ab 3 ] — -0 RS R BARHE] 25 5 8.2 (P<0.05) . FIA]

Different small letters mean significant difference( P<0.05) among different leaf position. * mean significant difference(P<0.05) among two rice cultivars.

The same as below

1 KB ARMAME Cd &2

Figure 1 Cd concentrations in different parts of leaves of different rice cultivars at heading stage
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Figure 2 Cd accumulation in different leaf parts of different rice cultivars at heading stage

x4 KEHBEHARMAMF CdREE5HEXK Cd FERHEXME

Table 4 Correlation analysis between the Cd accumulation in different leaf parts at heading stage and the Cd concentrations

in brown rice of the two rice cultivars

8] 1 M 1st leaf

) 2 1 2st leaf {5 3 I 3st leaf Fent

IR} Variety A Organ B Brown rice from the top from the top from the top Basal leaf
D62B fiti K Brown rice 1
8] 1 1} st leaf from the top 0.77%%* 1
{8 2 1} 2st leaf from the top 0.93%* 0.78%* 1
{8 3 1 3st leaf from the top 0.94#* 0.887%#%* 0.96%* 1
FEFRNT Basal leaf 0.02 0.59 0.2 0.25 1
Luhuil?7 #iti K Brown rice 1
8] 1 1} st leaf from the top 0.817%%* 1
{8 2 1 2st leaf from the top 0.887%* 0.55 1
{8 3 it 3st leaf from the top 0.92%%* 0.89%* 0.71% 1
FEFRNT Basal leaf 0.22 0.59 -0.1 0.41 1

T #* FORTE 0.01 P EAR AR s * F7RTE 0.05 /K1 B H

Note: ** and * respectively mean correlation are significant at the 0.01 and 0.05 level.
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