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Effects of Sulfur on the Accumulation and Subcellular Distribution of Cadmium in Rice Seedlings
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Abstract: In order to prove up the effects of sulfur on the accumulation and subcellular distribution of cadmium in rice seedlings, water pot
experiment was carried through. The high Cd accumulation rice variety T You 705 (T705) and the low Cd accumulation variety Xiangzaoxian
24 (X24 ) were used to investigate the effect of exogenous sulfur on cadmium uptake and subcellular distribution in rice seedlings. The present
study showed when sulfur level in solution was at 2.8 mg+L™, Cd accumulation was significantly reduced both in roots and shoots of two rice
varieties. When sulfur concentration was at 0.3 mg- L™, Cd concentration was significantly reduced only in X24 roots. Sulfur addition signifi—
cantly inhibited the Cd transport from root to shoot, increased the percentage of Cd distribution in cell wall of shoot tissues, and decreased the
percentage of Cd distribution in soluble fraction of shoot cells. Comparing with root, the Cd accumulation in shoot was more sensitive to the S
fertilizer level. Therefore, in view of the different varieties of rice seedling, the reasonable application of sulfur could effectively alleviate Cd
toxicity.

Keywords: rice; cadmium; sulfur; Cd accumulation; subcellular distributionin

BEE TAO A, BERIs I H 4,
Ha R el e L ORI, RJE 2l AR e S

A Cd M RBEEY 2 —"2, Y L Cd iR
2.211 mg-ke™ B, KoK A Cd Bk 2.640 mg-ke™, KK

FRRTEKREE FRRFIRER T, PR & B ok AN
PR, FHAMIE R A B RE . Forb URY R (Cd) VBt
IRFIEE TR ERROR, RN “ TLRE™ o KA 5 Ol R

o#E B #7:2015-01-27
EEWE AP Pk CRAV)BHIT L 1 (201403015) 5 2014 4 H [ R A
BERHRE I TR H (2014-cxge—lzq)
PEZRI 0 PE(1989—), 2, INPUIE W, W05 A, T2 de
PPEFREWIFT . E-mail: ppyao99@126.com
*BEEE . F 5% E-mail: jinganwang899@126.com
X35 E-mail: liuzhongqi508@163.com

http://www.aed.org.cn

AR T R R DA PR AR UE 0.2 mg-kg™! (GB 2762—
2012)81, [R5 KRS Cd Wl %O R 3k AR
K I T i B o 2 4 HA FE ISR

FE A E 4 i 2 M 55 A 0o T 4 T ) W I
Tz H A AR A LA A R A3 A B S AR I
HIZE ST YIRS, Cd AT R YRR H 5 st )
WSO 207, KA A -3 iR i Cd, R S 7
MR, RS 2t R — e /b8 X AT g Cd iF A
MR 2 2 20 M5 FOAR PN B 115 22 o2 (iR
I ARE IR I3 F 485 WSO PEA ALK 431
— 275 —



RUFREGMELR-FE 325 F38

VOB R oA 5,

AT 32 5 4 I 2 3 B AR B 4 e
SEAL JRHLIX AL LA A A 25 (PCs ) 25012 )
AP B BEH K (GSH) AR 8 (1536 (NPT) th 7] fiE 2
TP BHTE 4JR Cd WA R3S 2 — | ZER A
4R (P T 2 T 1 Y, S R A 443
B2 AR (S B T I TR B
AR BRI 2 5 1 55 DU SR L A KA
KEHEEEMANEFICE, HHIREBMH Cd Xt
RUIRR R B, A5l R S B HE K AR
PR A, BN 5 S TS 2 A kA 06, T
FLitE S fiE 250 K E 4R Cd ik,

AW 11 4R TG X KRS Cd Wi 2 AR
SR K HC LD R R 9 9 Sk, B AE R R BT R K
TG Cd W32 (1 PR P 3ot 7 S LA B A% S 2 L o
VYA IR K22 4o P AR SR AR B

1 #R5FE

1.1 LIt EERES

ARSI DL FR SRR LA T A 705 FIRAR 3R ik
Pl 24 1AL RS, 3E B 2 — K R R
FE 5% NaClO ¥ IR 15 min, FH 2 B8 7K ki
JE RN 24 h ARG TETEIRAG T (30£1) CHEGAHELE 48
b E AT IR A AL SR R B TR A R S
1 FEME, RN BRRA 8 L
TR BB RL L (34 emx25 emx12 em) HiEF T FiRE 5%
FH /4 BRI 2 BB RS R 1 B
F& 1% pH (B FH 0.1 mol - L™ HCI 1 0.1 mol - L' NaOH
TR 5.5, SR FREm s SRR Th AR, KR
BRI SSHIR R L LB, RIS RE 5] . kS
I A RRERAE N T A= hlk AT, B ]
16 h/8 h, B Jy 25 °C/20 °C, FARIEIE A 105
pmol *m™+s™, AAXTME LA 60%", FF HS P it—0»
J5 PRI S ARBL A A 24 1) K RS 4l B AT AN [k
FEACFR (A0 F 50 B ) o TE X B TR PImA R
JEE (AR FNAR V5 2, Cd (CdCLy) K SE43 418 0(C€d0) ,0.1
(Cd1).0.3(Cd2).0.5 mg-L7'(Cd3);S(Na,S) K435
7 0(S0).0.3(S1) 2.8 mg-L7'(S2), AbFRItE] Sy 7 d,
FREEI KW S Tt Hoagland 78 35 12 1K
H(1L):

A :Ca(NO;), 945 ¢

B ¥ :KNO; 60.7 g NH,-H,PO, 11.5 ¢ MgSO,7H,0
493 ¢

—276—

C ¥ :H;B052.86 g MnCl,»4H,0 1.81 g.ZnS0,-7H,0
0.22 g.CuS04-5H,0 0.08 g (NH,),+4H,0+ Mo0,0, 0.02 g

D ¥ : FeSO,-7H,0 5.57 g Na,~EDTA 7.45 g
1.2 E2ERINE

AL PRZE T CBEAR 2320 F 20 mmol - L' 1Y Nay—
EDTA W 15 min, DABRFAR 2 FLH5E 19 Cd™,
PR 258 ok ukid, e G IR UEAR T AR = A
BB AGEF, BFHA P 105 CREF 15
min, - 75 C L EE T, FRaH o FE 15,
K5 A PR IBUK AL B AR 2 0.100 0 g FIKFE L) i
Hi B4 0.200 0 g FIEAE Y, A 7 mL HNO; 37
WA, FFE A ED54 F 110 CFin#k 1.5 h, ff
WG IMA 1 mL Hy0,, 4RZL A 2.5 h, HEfR 2 AR
W lml A, E8Z 25 mL, FETRIIL(AAS
ZEEnit700)IE A 5 Cd B e,
1.3 BMEIERE

B R (% )=100x (Hb_ 13845 Cd 75 x5
AR R Cd & xR R A Y+ F#R 45 Cd
Frax AR )
1.4 SRHE RS B

FREUGHT fif (i 7K RE AR 22 AN 384345 0.200 0 g 43
FE TR AT PR R 7 S B
W o $EHGE v A S 250 mmol - L7 EARE, 50
mmol « L' Tris—HCI(pH {& 7.5)F1 1 mmol - L' f¥) — A 75
EEE ST IRVE R AE 4 CF b T, FARBES Y
SCHR[20-21], #57WAE 3 000 remin™ FE5.0> 15 min,
DUUERD R A REL 5y EVEWAE 15 000 remin™ 5§
O 30 min, YUK N AN AR ALY, s RCA 4l 43 (62
FEANM R R ) o FFIE Cd 4 H o Rl 5[]
R 92%~101%, 2 5 K45 24043l HNOs-H,0, ¥
AL, R PR (AAS ZEEnit700) I 22 £E & Cd
i
1.5 o

HdjgH Origin 8.6 1EE], I H SPSS #4177 2207 -

2 RS

2.1 FXPKBEHEER Cd EERIF T
AN [FB i 7K T A B v AR 2 it P RIAIR R 2t o
FAR AL B35 Cd s i 2, S B R AR
A AL EER T Cd & R AR B R 2
£, AR R ALY Cd B 5 KRR 431 10
f5 (B 1), X IR R IR KRR R Cd 19 2 .
Ffis Cd AbFREE M 0.1 mg- 17 H4KF) 0.5 mg- L7,

http://www.aed.org.cn



W PR, X KRBT AR R B 2 A AR AT A 5 20154 6 A
7. 800 T 80
o A a B _QQ B a
Echéﬂoo - -I_('h FE0r 3
% 3 600 +H | EE £ ZE 60t a
£ = = = -
B 8500} | = ¢ sof
-2 ) b1 .2
<T‘E[ ab =
= E 400t ¥ T =40 a
© 5 a ¢ = b
< C a =
W& S 300 f b ¥ 230 L ¢
B 2 abh, % o B 2ob |2 : b
SEIA Dol i
= 7z 7z =
S oo - - - S o - -
Ccdl €2 Ccd3 cdl Cd2  cd3 cdl  Cd2  cd3 cdl Cd2  cd3
WA 24 T {Jt 705 WAL 24 T f 705
0so osi1 m7s2

ANFING FREFIRA R BRAR I 22 7] 22 5935 5] 5% .25 7K-F-(P<0.05) ., T[]
Different letters indicate significant difference among different sulfur treaments at 5% level (P<0.05 ). The same bellow
1 BRI KFELER(A)FIZE(B)Cd REERIF M
Figure 1 Effects of S on the Cd concentration in root (A ) and shoot (B) of rice seedling
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Figure 2 Subcellular distribution of Cd in rice seedlings
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