YIRS R4, 2016, 25(4) : 25-33
Journal of Plant Resources and Environment

Cd-K B Ab B XT 7K #8540 i A KA
Cd WS 1 1) 52 W) S A 26 5 1 38 T8 3 BT

2 71,2 v 1,3 > 1 2 > 1,D
gYE2,E A, EXE EFX, AMF
(1. RAFFASFER BRI AT A ST RS BB E W5 b, Kt 300191

2. KM R2EAE Akl e KT s bk RS0 80 3, KA 300387 ; 3. TR L KA 24 BE, Fg #B8H 450002)

HE . DKM (Oryza sativa Linn.) & Cd LG AT AL 7057 (T You 7057 ) FAL Cd U E 5 &b KL 24°
(  Xiangzaoxian 24 ) K SCE AR}, R KBS XA M BE CA(0.0 12,7 wmol - L™ Cd) 1 K (0,30 F1 60 mmol - L'
K) ACFRAETR 2 A S Fh 9 B AR A= e AR R R 30 AY Cd &t S A0 A A R AR AT T LA, I EAAT T U
IS P IE VG AN HIF TEA A1 LaCl, J52h AR 22 Fdth 1300 Cd A K & i 7E LB Atk [ FUEE T NSCCs (AERE £k
PHES T3 ) 0K L P 3 38 X2 A4 b B 4 B AR R R i L3 Cd FIKIR I ST sk e iy g i, 45 SR R . 5 Cd s—
AL BRZH (2.7 wmol « L' Cd) ML, Cd-K XU EE Ab # £ (2.7 pmol - L™ Cd-=30 mmol - L™ K #12.7 pmol - L™ Cd-
60 mmol - L™ K)2 AN RGN HT 1A G AR A I i 4, T4 B AR R R 1B Cd & 1 0 2 % B K MR B 4R
15,2 A ARG AR R 2 M RE R BV Y Cd i R R (M RE h Cd B 0 4 G LRSS DR 48 IR T Cd
B Y 2 E ) 0RO 7E & 2.7 wmol - L7 Cd F 30 mmol - L7 KB 55 55 % H 2 B 0 5 mmol - L' TEA 5
0.2 mmol - L' LaCl,Ji7,2 N Sh R 4R 2 A E30AY Cd il K S8 B R, Hd  LaCL b B AR R Cd 58
R = F TEA Ab#EZH {0 LaCL AR AR 2R K & HEREMRMIR T TEA 41, NSCCs XF @A < T £ 705 &) AR 5 b
1 Cd W ) BT R AR AT R R R 24 2l T K LM E X SR T A 705 4 ETAR R K ISR
Cd W) BT AR ) S A R < R 24 2, BF9E 25 R B I IANIE K T8 g Cd XK ARG 4h i 2B K i i
TR, T R S A RE 5 Cd W45 G RE TR MIRAEME T Cd AR R AL 55 2 B X5 Cd AR ISR #% 32 BE T 5
ST K A Cd YAl ilsd K & Wi i A NSCCs #4428, Horpr K MOBCR$452 2B 5 K %3 3 58 6%, 1M Cd W%
WeAEE iz FEM I NSCCs SEML, DLAM, i T 705 FIRE A LM THE S5 Cd WM IBCREL 2 0 5 Fh <
Tl 24 EZRE NSCCs 25 Cd MMRICREE iz, LIS 35 K A IRIICR AR 8% TR .

KR KAH; CA-K WEALHE, AR Cd Wl K Wi 251l

FESDES: 0945.78; S511.271; X503.231 XHFRETS: A XEHS: 1674-7895(2016)04-0025-09
DOI: 10.3969/]. issn. 1674-7895.2016.04. 04

Effect of Cd-K double treatment on growth and Cd absorption and transport of Oryza sativa
seedling and related transport channel analysis GAO Ziping'®, WANG Long'”, LI Wenhua',
WANG Jing’an?, LIU Zhongqi"® (1. Centre for Research in Ecotoxicology and Environmental
Remediation, Agro-Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China;
2. Tianjin Key Laboratory of Animal and Plant Resistance, College of Life Sciences, Tianjin Normal
University, Tianjin 300387, China; 3. College of Agronomy, He’nan Agricultural University, Zhengzhou
450002, China), J. Plant Resour. & Environ., 2016, 25(4) . 25-33

Abstract: Taking high-Cd-accumulation cultivar ‘T You 705° and low-Cd-accumulation cultivar
¢ Xiangzaoxian 24’ of Oryza sativa Linn. as experimental materials, relative growth amount, Cd content
and its subcellular distribution characteristics in root and above-ground part of two cultivar seedlings
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under treatment conditions of Cd (0.0 and 2.7 pmol - L™' Cd) and K (0, 30 and 60 mmol - L' K)
with different concentrations were compared by hydroponics, and Cd and K contents in root and above-
ground part of seedling after added ion channel activity inhibitor TEA and LaCl, were analyzed. On this
basis, effects of NSCCs ( nonselective cation channels) and K specific channel on contribution rate to Cd
and K absorption of root and above-ground part of two cultivar seedlings were compared. The results show
that compared with single Cd treatment group (2.7 wmol + L' Cd), relative growth amount of two
cultivar seedlings in Cd-K double treatment groups (2.7 mmol + L™ Cd=30 mmol « L' K and 2.7
pwmol + L' Cd=60 mmol - L' K) increases significantly, while Cd content in root and above-ground part
of seedling decreases significantly. With increasing of K concentration, Cd content in cell wall and cell
sap of root of two cultivar seedlings decreases significantly, but allocation proportion of Cd content in cell
wall increases, while that in cell sap decreases. After added 5 mmol - L' TEA or 0.2 mmol + L' LaCl,
in culture solution containing 2.7 mmol - L™ Cd and 30 mmol + L™" K, respectively, Cd and K contents
in root and above-ground part of two cultivar seedling decrease significantly, in which, decreasing range
of Cd content in root in LaCl, treatment group is higher than that in TEA treatment group, but decreasing
range of K content in root in LaCl; treatment group is lower than that in TEA treatment group.
Contribution rate of NSCCs to Cd absorption of root and above-ground part of cultivar ‘T You 705’
seedling is significantly lower than that of cultivar ‘ Xiangzaoxian 24’ seedling, while contribution rate of
K specific channel to K absorption of root and to Cd absorption of above-ground part of cultivar ‘T You
705’ seedling is significantly lower than that of cultivar ¢ Xiangzaoxian 24’ seedling. It is suggested that
adding exogenous K can relieve inhibition of Cd to growth of O. sativa seedling, and through increasing
binding ability of cell wall with Cd to decrease Cd accumulation in cell sap, so as to reduce absorption
and transport capacities of seedling to Cd. K and Cd in seedling both can be transported by K specific
channel and NSCCs, in which, K absorption and transport is mainly finished by K specific channel,
while Cd absorption and transport is mainly finished by NSCCs. In addition, cultivar ‘T You 705’ may
possess many ion channels to participate Cd absorption and transport, while cultivar ‘ Xiangzaoxian 24’
mainly depends on NSCCs to participate Cd absorption and transport, and K absorption and accumulation
of the latter are stronger than those of the former.

Key words: Oryza sativa Linn.; Cd-K double treatment; growth amount; Cd absorption; K absorption;
ion channel
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A K K &Pl i A1 NSCCs W4T AR 2 A 30
Cd 1 K W STk 3 47 434, LA 25 58 K il
KA Cd WCRN %32 1 A= BEAILH , IF BA#f NSCCs Al
K M8 6 K FE Cd WIS 32 1 52 g, b R oK
Cd B R A 5 i S LRl A o il

IR i

1.1 ##

DL R A8 | 12 FAR B S ORI RS 5 R < T L 7057
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PRSI RE, Hodr, < T A 705 S Cd B R 5
Fift, AL 247 MG Cd BLE SRR
1.2 7%

1.2.1 #h¥3dcsx mRUEmWY—0F7, 85T
JF e AR R L 5% NaClO ¥ 2 15 min, 255
TR T 5 Y S B A D K K BE 57
ML PAZK T B 7o o) v B 5 57 1L 200 R Fh
T, BT 28 CHIRIEFRAM PGSR 24 h, ¥ad b
MR R R E B A R K R O
Ak 328 B AR IR 0 AR — B AE AR, B AR B 8 L
1/10Hoagland & F W Y SURHE (4 | SE A5 20301 R 35
25 F112 em) FREAT TS S5, B &) i P T 40 6 0 7 38
REE 80 A~/INEIFL A RE SR, AL 3 RRAITE .
BRI ], g K 4 00 AL 235 14 7 8 AR TIE DG R385
I 98k 4 P M 58 1/4Hoagland 8 3R, 55 97 W pH
fEH0.1 mol - L""HCI F1 0.1 mol + L™ NaOH ¥ ¥
WEpHS.5, FAHE T A TR PR &
AR 25 °C SRR E 105 wmol »+ m™ + 7' LI
P 16 h - d™' 28 SRR 60%

1.2.2 CdA= K &27% WRyEmsgmeas i, g
T1(0.0 pmol + L' Cd=0.0 mmol +- L'K) [ T2(2.7

pmol + L™'Cd=0.0 mmol - L"'K) .\ T3(2.7 wmol - L'
Cd-30.0 mmol - L™'K) 1 T4 (2.7 pmol - L' Cd-60.0
mmol - L™'K)4 AbHILL, Horp T1 SRy %t B 41, Frghil
K & P — OB, PR K B4, BT Cd fT K
He BEANIA] Y 1/10Hoagland 78 F2 h dE A s 332, Hirpr
Cd DL cdCl, - 2.5H,0 JE ALK BLKCL T2 =0
A B BRZ 45 LRI 40 BRI, & 3 IRER . &b
FRIAIE] , AF 2 R 1 IR, S FE S d,
1.2.3 BF@dFmpsfEZyk SH Vay
Sk 2R D B vk, X OR TR e R DU 2 B
(TEA) FISALHE (LaCly ) B 300 850 R 25 47 7005 56, 45
WK S mmol « LT'TEA #10.2 mmol - L™ LaCl, fig &
FAVHIKREL X Cd BRI is, 3Tk, DL
A 2.7 umol - L' Cd 1 30.0 mmol - L"'K [y 1/10
Hoagland 5 5 ¥ R HEAilh, 12 8 3 A0 34 . P1 3555
TRAS TGS I 500 (%R ) 5 P2 LB SR A 0. 2
mmol + L' LaCl, ; P3 45 FRWE M S mmol - L™ TEA
Hrp  TEA IGE DY 2 i (TEAC) IER A, BEEK
P L AT AL B, O e R L AR B SR A b B
5 d,BRAbEE 5 BRI, 4 3 KA,
1.2.4 AMXIEAHANEF F  1F Cd-K ALHFENLE
P55 BRAT , A0 AN AE AL BT L AL EE S d JE R EH R
i o, PR ARX AR K S5 RO

WPES d JE, o3 WA A B 1) 4 ER gl v,
5 mmol + L' CaCL AR LN TR R 10 min'> L&
BRI B E LB AR R R T 1Y) Cd, AR R 25 8 oK o
VeI T K 53 o 4B B L B S AR R
FE, B AR BRZH 53 PR IO 2 Rt |- AR AL 1 g,
By EIAE R A TR R 5 BT -80 C UK H IR 17,
T Cd &A1 A5 A5 73 B, [ B 8 4
I3 AMEEAS T T 105 C AT 15 min, H7E 75 C
AR B AR R, A S BRI N 1 L T
— O3 M R FR i H L R FIAR 2R )R

3 PR b 1 R R B TR S R, T Cd
MK E RN E BOS s E THAES D, A
7 mL HNO, 32 7%, i ] LabTech ED54 ¥ fi#{X (t
FHEAEREBRAE]) T 110 CHAEE 2.5 h, B E1E N
Al mL H,0,, 4822 =E 110 CHHRIE 1.5 h, F
180 C 451 TR R IATRZ) 1 mL, FH LB 1K E
225 mL, RAFRFINAER; FH AAS ZEEnit700 551
WA (FEE Analytik Jena 23] ) Wl 2 FREFE R Y Cd
K HBE ISR P cd 0K S
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50 mL BDEH, 74 CEMFIATES B HEEUEE o
7&4[/.5"\250 mmol + L™ BEBE . 50 mmol + L™ Tris-HC1
(pH 7.5) F1 1 mmol « L™ B AREEEE ), F040HI S 1 5
ﬂﬁ,:,[:4 CHMHF3000r « min ' B0 15 min,?ﬂﬁﬂﬂ
YHMIREL 735 BISWT 4 C4F T 15000 1« min™' 25
£ 30 min, YUIE AR 53, LI AR AL 57
SPGB T 80 C A MF T HLT, Hi FR A 5 vk
HEFTIH A Cd & e I Cd & e 40
2B N RO N TR A8
1.3 HEITERSEITHNAE

FRIROAN AR A A B = (OO BREZH 5 PRA I Y 6L
fief TR/ SEIO AL S RRZITET A BLEE TR ) x100% 7 RS
Qb B ZH e AR X A R 5 4 IR 3 I A 4 O
Cd FE A L] = [ R 404 4 Cd & &5/ (4
BECd Fat+ 40 M #s Cd &+ 40 Cd & i) ) x
100% " P15 Cd & 5 75 45 0 20 H 21 45 v 14 43 B He 43
PN TR = (W IR4H Cd 5] K 75 & - Ab B4
Cd 8 K & &) /%4 cd 8 K &) x100% " 5
NSCCs (MM LaCl,) M K LVEEE (40 TEA)
XTAKABLIET Cd S K W) BTmkR

% F] EXCEL 2007 .SPSS 11.5 I OriginPro 8.6 4t
AT X AR B AT e it A Al 1]

2 HERFa AT

2.1 Cd-K WELSEEMHEHT 2 NKEmHLEET
ERKERLILER

1E Cd Ml K ¥ JE AR #4) 1/10Hoagland & 57
Fi 3% 5 d, KFEAF T A 705 F0¢ SR 24 4l A
YERKELEL,

M 1 Al L AR AN [A) e 2 Cd - K XU 4k A
2 AR AR I AR AE K B 2.2 (P <0.05) iR
TS HRL  TEA- AL BRAL b, R T I8 705 2y O AT
A R A R T LD 24 5 A, BESE SR
K Y BE AR 5, 2 A K el i o 40 0 AR R 2B R 2 I
.
R1 ESTERE CARKWEFRPEFSdF 2 MKBERTY
EE E KB (X£SD) Y
Table 1 Comparison on relative growth amount of seedlings of two

cultivars of Oryza sativa Linn. after cultured for 5 d in culture solution
containing different concentrations of Cd and K (X+SD)")

2 AR AR AR K %

Cd ¥ K ¥ Relative growth amount of
Ab ¥ /pmol + L~ J¥/mmol - L-! seedlings of two cultivars
Treatment Cone. of Cd Conc. of K T {705 R 24
T You 705 Xiangzaoxian 24
T1(CK) 0.0 0 100.00+0.33a  100.00+0.21a
T2 2.7 0 87.10+0.98d 86.37+0.62d
T3 2.7 30 92.77+0.57¢ 91.99+1.32¢
T4 2.7 60 97.44+0. 82b 96.00+0. 82b

D)5 s AR ) 1 /NG T R R 22 5 8 3 (P<0.05) Different small
letters in the same column indicate the significant difference (P <

0.05).

2.2 CA-KWEREZGHET2ANKERMHERE
L Cd SEMEEE

1E Cd A1 K ¥ B AR A ) 1/10Hoagland % 37
JigE 5 d, KRS RN T £ 705 FiC 500 24 4 AR
ML FERA Cd F R 2,

2 A UL, 75 AN R MR BE Cd - K XUEE 4b #fL2 H
2K AE S AR A AR R R M AR Cd T E
FH(P<0.05) =X R4, HA LA P, &R0 T 1
705° T AR AR ANHL RS Cd SR T A AR
K24, 7£2.7 pmol - L7'Cd B—KbFR 44 F (T2 4b
FREH) BT A 705 4l AR F A EER Y Cd & i
A3 kR € AL 24 19 1,23 AL S0 £, —EAR R
Cd &5 i 38 Cd &0y 16. 13 F119.78 %,

£2 AESAERE CAFKMEFRPERES AR 2 MKBRMHEREMM E3 Cd SEMLE(XSD)Y
Table 2 Comparison on Cd content in root and above-ground part of seedlings of two cultivars of Oryza sativa Linn. after cultured for 5§ d in
culture solution containing different concentrations of Cd and K (X+SD)"

2 A B R A Cd A /mg - kg

2 AN Al FRIY Cd & it /mg - kg™

b3 Cd #eJE/ pmol + 17" K ¥/ mmol - 1! Cd content in oot of two cultivars Cd content in above-ground part of two cultivars
Treatment Cone. of Cd Conc. of K T H 705 HEH 24 T {705 HEH 24

T You 705 Xiangzaoxian 24 T You 705 Xiangzaoxian 24
T1(CK) 0.0 10.02+2.20d 8.01x1.06d 1.27+0.54d 0.98+0.23d
T2 2.7 1 063.63+48.91a 868.23+34.77a 65.95+4.09a 43.89+0. 82a
T3 2.7 30 775.78+50.43b 603.23+56.59b 54.55+0.53b 33.39+0.89b
T4 2.7 60 598.00+27.40¢ 514.68+4.20c 31.45+1.19¢ 14.41+0.22¢

D ]3] fp RS ] 1 /NG PRk R 22 5 8 ¥ (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
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ULAH R T 8 705 W REAE SO R 211 Cd,
XF Cd 1Y) §% 35 58 77 385, BE A 35 35 W KR JiE 1 42
15,2 AIKFR SRR &I AR R R R Cd F i
EREAR; 5 Cd B —AbHIAR LG, 7E 2.7 wmol « L' Cd-
60 mmol + L™K ZbFAL v, & A T £ 705 F1 ¢ A
24" Wi AR Cd &1 50 5 T % 43. 78% 1 40. 72% ,
T M EER Cd R A R 52.319% F167.17%
VLI ASMIE K AT DA KRS X Cd A ORI R
2.3 CAd-K WELEEZHT 2 MKERMIAERE
AL Cd S EM T A LR

TE Cd A1 K ¥ EAF A9 1/10Hoagland & 57
g5 d, KRR S RN T P8 705 F0 I EORD 24 4R
F A EB N E A2 5 Cd & S A C E

Bil 53 WL 3 K 4,

ZER IR AE2.7 pmol + L7'Cd BA—AbFE ST,
2 A IKFE SRR G AR 2245 WA 43 H Y Cd B R
LA L 911 35) S22 A 240 B R v B = PR A e P R AR
BRI 52 AN 7KRER i b 4 v S 4% IV 200 i 4 43 v £
Cd Fa WAL TAR R, 2 R R & WML 73 Cd
TR 1710, 2 DUKAE AL B Cd 5 r e
YA A3 A PR 50 55 AR R B S AN ] 3 B O 7 40 g B
Cd &5 S HA e e A 8ok T4 ik, B Cd 5 2 K&
Hor e te BT E dm g s/ o SRR T AR 705 i AR
FANMEE T Cd 75 5 19 20 BC E A9 B S 55 A ¢ O
K24 AR AR T O 705 S AR £ 00 40 it BE AT LA
Wl FRERE 2 Cd, T A RBH L Cd [ 4l iz
i o

£3 ASARARECAMKWEFRPERS AR 2 NMABREMHERELZTAMAS H Cd SERESELGIMEE (X£SD) Y
Table 3 Comparison on Cd content and its allocation proportion in different subcellular fractions in root of seedlings of two cultivars of Oryza
sativa Linn. after cultured for 5 d in culture solution containing different concentrations of Cd and K (X+SD)"

WAL 53 Y Cd & A BE )/ mg - kg™

S oS Cd #e B/ wmol - L7 K #JE/mmol - 17! Cd content and its allocation proportion in different subcellular fractions
Treatment Conc. of Cd Conc. of K — s
YUPfLEE Cell wall MU #F Organelle YHREAE Cell sap
AR T 48 705 Cultivar “ You 705°
T2 2.7 0 57.33+0.45a(51.80% ) 10.61+0.33a(9.59% ) 42.73+0.29b(38.61% )
T3 2.7 30 35.72+0.37h(61.03% ) 7.52+0.34b(12.85% )  15.29+0.19h(26.11% )
T4 2.7 60 30.70+0.61c¢(62.13% ) 6.27+0.28¢(12.71% ) 12.43+0.23¢(25.15% )

A HIE Al 24 Cultivar ¢ Xiangzaoxian 24

T2 2.7 0 34.45+0.39a(47.72% ) 7.71+0.19a(10.68% ) 30.03+0.35a(41.60% )
T3 2.7 30 23.52+0.39b(48.65% ) 6.36+0.11b(13.16% ) 18.46+0.21b(38.19% )
T4 2.7 60 20.20+0.34¢(54.33% ) 4.96+0.17¢(13.35% ) 12.01+0.28¢(32.32% )

D @51 v A [ /J\'Q?%%i?%a%;ﬁ%( P<0.05) Different small letters in the same column indicate the significant difference (P<0.05). SN
B E SR Cd S 40 TE L Percentages in the brackets are allocation proportions of Cd content.

R4 EETERE CAFKMIEFREPIERS dF2 MABRMYHE RS TABEAS T Cd SERE S B LLFIR LB (XSD) Y
Table 4 Comparison on Cd content and its allocation proportion in different subcellular fractions in above-ground part of seedlings of two
cultivars of Oryza sativa Linn. after cultured for 5 d in culture solution containing different concentrations of Cd and K (X+SD)"

WAL 53 Y Cd & RIS BE B /mg - kg™

Cd content and its allocation proportion in different subcellular fractions

HHIRE Cell wall

i Organelle

MR Cell sap

Kb Cd ¥ /pumol + L' K ¥ /mmol « L™
Treatment Conc. of Cd Conc. of K
ST £ 7057 Cultivar ¢ You 705°
T2 2.7 0
T3 2.7 30
T4 2.7 60

A< R Al 24 Cultivar ¢ Xiangzaoxian 24

T2 2.7 0
T3 2.7 30
T4 2.7 60

5.64=0.16a(61.01% )
3.500. 12b(60. 46% )
2.54+0.09¢(76.25% )

3.97+0.11a(61.81%)
2.070. 14b(52.99% )
1.440. 11¢(57.12%)

1.68+0.11a(18.22% )
0.91+0. 13b(15.63% )
0.49+0.02c(14.86% )

1.06+0.04a(16.45% )
0.71+0.07b(18.03% )
0.57+0.06¢(22.49% )

1.92+0. 16a(20.77% )
1.39:0. 12b(23.90% )
0.30+0.01¢(8.89% )

1.40+0.09a(21.74% )
1.13+0.08b(28.97% )
0.51+0.04¢(20.38% )

D &% FORTE /NG TR R R 22 55 5.3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05). &5
B E R Cd S 40 TE L Percentages in the brackets are allocation proportions of Cd content.
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F 3 il 4 i) 0L 7 Cd-K WEHALHALE T,
2 KRR it 0 AR AR R R A I 4 i 4 A T Y
Cd S EYEE(P<0.05) 8T Cd —4bPH4, HIE
KO B B8 i 45 A L 2 53 Th A Cd 3 i i iR AIR
Hr £ 2.7 pmol + L' Cd-60 mmol - L™K &b3 454
T, AT A 705 ¢ R 24 SRR FR A0 AR
B Cd S04 Cd BA—AbFE4H T % T 70. 91% Al
60.00% , —F 1 [ FF20 MLE rh  Cd & &= 400 L Cd
P Gb PR R T 84.38% 1 63.57% , Bk R R
K W B 4 1, 2 /KA S D &0 P AR 2R 20 L RE Y Cd
i T O X 28 O, T ANV Cd = 4y
T B3] 202 i e AT 5 (H b 38 Cd B 12 14 0 40 i 43 T

LB TE A S A A AR BEBH AR ISR KRB A% 38K
FELI AR 2R 20 M BE ST Cd B9 45 & BE 7, DL R AR 2 i
AR Cd & &, B TR AR R
Cd [t LR 38 TN, (4 i B Cd &k
R REA
2.4 BTFEEFHEMHEFN2 ANAKkBRHHERR
iz Cd 1 K 2 EM N

TEEH 2.7 pmol - L' Cd 130 mmol - L' K 1Y
BSR4 3 A S mmol « L™ TEA (K % P18 & #1
H130) #10.2 mmol - L™ LaCl,( NSCCs #IRI3) -1 3%
5. d 5, KAE ST 0 7057 F WD 24 4 AR &
FIHL B Cd FTK S Egs,

R5 HEE2.7 pmol - L Cd-30 mmol - L' KE 5 & P F M LaCLF TEA G2 AN KB R EHREMM L Cd Fn K SEWLLR
(X+SD)Y

Table S Comparison on Cd and K contents in root and above-ground part of seedlings of two cultivars of Oryza sativa Linn. after added LaCl,
and TEA in culture solution containing 2.7 pmol - L' Cd-30 mmol - L™' K (X=SD)"

2 AR AR Cd F i /mg - kg 2 AMFMR R K & i/mg - ke

4k ) Cd content in root of two cultivars K content in root of two cultivars
Treatment?) N N -
T4t 705 T You 705 WAl 24 Xiangzaoxian 24 T 4705 T You 705 WAL 24 Xiangzaoxian 24
P1(CK) 775.78+5.12a 603.23+3.81a 32.85x1.6la 36.72+1.84a
P2 591.82+4.34b 411.78+4.21¢ 29.92+1.23b 21.27+1.40b
P3 616.19+3.90b 476.63+1.62b 21.97+1.42¢ 12.74£1.12¢
” 2 A B Cd S /mg - kg™ 2 AR B K S /mg - kg
b3 ’ Cd content in above-ground part of two cultivars K content in above-ground part of two cultivars
Treatment
T 4705 T You 705 Al 24 Xiangzaoxian 24 T 4: 705 T You 705 WMl 24 Xiangzaoxian 24
P1(CK) 54.55+2.41a 33.39+2.54a 42.85+1.62a 36.72+1.81a
P2 25.46+1.82b 13.61+2.23b 29.92+.22h 21.27+1.44b
pP3 11.52+1.31¢ 4.51+0.54c¢ 21.97+1.41c¢ 12.74+1.13¢

D )51 s [ 1 /NG PR R 22 5 8 % (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
DPL . A B0 A ) Without inhibitor; P2: ¥ A10.2 mmol + L™ LaCl; Adding 0.2 mmol « L™! LaCly; P3. #fl15 mmol - L' TEA Adding

5 mmol - L' TEA.

M5 ITAAEH MA S mmol - L™ TEA A1 0. 2
mmol - L™ LaCl,J5 , ¢ T 4 705° 1 “ 1 -Hl 24 i AR
R FERAY Cd S IR R (CK, AN i i
) BEFER(P<0.05) , EHM LaCly B9 b,
2 AKFESFRAIIEIR R ) Cd F BT RN TEA 1Y
ARBRZA Tk A Cd 5 = TS TEA 1
AFREH | Horh  FER AN LaCly B 2L B ZH v, 5 A T AR
705 1< LR 24 G AR R Cd B 543 I BN iR
HRIET 23.71% F1 31. T4% ; Wi AEA SN TEA (94073
o, SRR T AL 705 FCHIRLRI 24 AR R Y Cd
B o B HREL R T 20. 57 % F120.99% , i
W] TEA 1 LaCl, BE &% A3 25410 i /K F 4 i o i AR R
Cd MJRE ST, I HOKFEL AR 4T Cd A Wi 3 2258 o

NSCCs 51,

S B0 WL, R SR P imA S mmol « L7
TEA F10.2 mmol « L™ LaClJ , 170 ¢ T £ 705 1 3]
FURl 24 L AR R R 1R AY K B g Y eont BR 4
EIRAL(P<0.05), TEIRNN LaCl, (AL HRL H 2 4K
TSR FPANE AR R AN 3R K &2 B & T
TEA HJAERA, Forf  ZEUR N LaCl, A9 b 3L v, 5
“T i 705 F1 ¢ AL 24 D AR R B9 K & R 4
K HEZH TR T 8.92% F142.08% ; MAEA N TEA FY kb
AR A AT £ 705 A ORI 24 TR AR A K
FrE B AL % T 33.12% 1 65.31% , i
B TEA F1 LaCl, BEREA RN il 7K Fs 2 i WS A AR 2 K
HIRE ST, I HOKREYNE AR 20 K Bl 2 it K &
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F T, AR Cd—K OB AR BEGT R R AN B AR Cd WAL 328 1) 52 Wi SRR DG i sl 1 70 B 31

PEIEIE 52,
2.5 NSCCsfnK EMHBEN 2 M KkEBRMHHER
B &BAL Cd FA K HR U 53 ik 2 A bl 3¢

NSCCs Hl K %4 38 18 XF /K 7 i F T 485 705 Al
WAL 24 ZET AR ZR AT S Cd R K WA Y Bk
ke,

H 2% 6 7] UL .NSCCs XF §h < T HE 705 Zh P AR &
Al 3R Cd M) BT RR AR T R WAL 24 &)
B, H2ZER 8 W F K (P<0.05), Hxk i b T 48

705 Ll H AR ZR AN 3 KUY kR B I AT
CHERL 240 2L K B GE XS R T AR 705 4
B2 K WSCFIHE E 3K Cd Wi i Sk Rt i K T
CWIELRL 24 4 THON 2 AKAR SRR AR 2 Cd
WS A 5 K M TR e B 2 5

i 6 3B T UL . BRXT 2 AN KRS SRR A AR R 0 Cd
WS BT Rk /N T NSCCs Ab, K LMl T X 2 A4~ 7K A i
Fh&fr i 138 Cd MRS BY) BTk R LA SR R Al 3% K
WA TRk R 4K T NSCCs, H2E 580K

%6 NSCCsfl K LHEBEX 2 N/kTERMLHERAZM EE Cd M K BKA Tk (X+SD) Y

Table 6 Contribution rate of NSCCs and K specific channel to Cd and K absorption of root and above-ground part of seedlings of two cultivars

of Oryza sativa Linn. (X+SD)"

NSCCs XF Cd F1 K Wiy 5Tk R/ %

K &P E %t Cd F1 K Wiy STk R/ %

S A Contribution rate of NSCCs to Contribution rate of K specific channel to
Cultivar Part Cd and K absorption Cd and K absorption

Cd K Cd K
T #4705 T You 705 A Root 23.71+1.24b 30.17+2.43b 20.57+1.23a 48.73%2.12b
AR 24 Xiangzaoxian 24 R % Root 31.74+1.64a 42.08+2.72a 20.98+1.12a 65.31+1.73a
T 4,705 T You 705 Hi I3 Above-ground part 53.34+2.13b 7.99+0. 64a 78.88+2.53h 22.54+1.12a
AR 24 Xiangzaoxian 24 Hi F 35 Above-ground part 59.24+2.31a 10.27+0.91a 86.48+1.92a 21.19+0.84a

D @151 R RN FBE 2R A FE FRAEAS [7] 5 R 41 18 B ] — 30067 6] 2% 5 5. 35 (P <0.05) Different small letters in the same column indicate the

significant difference of each index in the same part among different cultivar seedlings (P<0.05).

3 itk fagEi

Cd AW Rt p) IR BRI Rz —,
W o BAE PRI CRIAR 2R | RERS 5 AR 41 21 AR
R PR, AL A L T GRS, B A Y
LEKE S HRE , R WAAE ) B IR AR K, A R BUEYIRY
YRR KRR EFRICRZ —, W
i S A O B A 2 S AR
T A i R AERAAR ) IR A A DRSS, G2 il 5
XAHA R EE AR SR KL RES SR 1R )
AR BRI RPFTEA SRR IS g
K Al i Cd X 7K R 4l i A < R A a7 0, A
KA A BAR R A LA A, HL K W BEB 2l
AR BEES IR P K R E A B e, Bt 2 SRR
an AP I AR R A B Cd i 8 B 2 R A B
AR K AT K R4l Cd AW, VE 3R R A
AIBIFFE 2 SRR T AN K Al T 2o 180 9 R R 0 1 28 R
SIREA YRR DL AR A ) 1 p e AL BE
KL Mgt Cd XA BE R0, IS4 DNA Y451
PifefE . H HHETA SCHME K KR4 Cd #H Y

BLA 15 R I , A R tE— 2B I

RIS Cd (YA REAL R 2445 Cd 5 40 i BE
S54 (Cd 520 R RTE IE B B  2r TS DL
B Cd e =gt rh ™ AT, AR 2 KR b Rl
AHTIARR N, Cd 25 fE e b, O i g
W, FELAAE S Th i o A B D b R DY X v
SREAEIST BT 45 SRS W A A A0 L T S o 1 o 200
BErP 220 3R H BRI JBUR A5 0o 1 3 g i HL s &
R BT HIBE ST, O BH L B AR AR A
i, T R AR, IR BEAE A, Cd S 4
R A A T IEAFAEE N  Delde LT 44 i fo i
SRRV RE AL 473 | A AR ok 240 T AR A e
F8 T 5 7O 4 L AL A N i i R R B T
Cd AET%HRAL Y AR ZR BT, X 4 it 1F A A
AOREIRRE A . AR AR B Al R 3 Cd vl i
LR R GRS o) R b 3R e iz DY e, AR AR A0
BHE Cd B K22 A Cd R A i
. AT BINAME K GRS W R ARK FE 4 B AR
UM Y Cd 5 i S BE L], (R AE RS 4 s 4
JBE T Cd i ST BC LB, AR Cd AR R
3t b AR AR IS . 3kl BRI D AN K REAS 7



32 LENE7/ I AR RS N N

525 4%

—ERREE LG Cd X /KR 4 7 40 B 1 46143 , 30 T
BHATE 209 Cd SEAAIN Y . EA TFFTIESE,
HMIR K AT RLEARAE AR N G Cd ™ B4
Prxt K F1 Cd B EAE S Ve K AT Sl Cd (485 5
JESCE I KRR K AW B K Lk
WA K BAAFEE A 2 N ARG, BK @i 2 KR
Wiz KA — >3 2000, X 40 Ca™ ¥k B st
P A AR A U, O HLRERERS iz Kot mT DI
iz Ca® Al Cd*, B} Cd* #iz i R 03 bl 2 SR ik Ak
AR AT B AR O KRR Cd ) IR A T R A i
T T AR X 2 DR G, HICRFsTa R
WoR: AWK N B ABC ¥ 38 & 4 ( ATP-binding
cassette) \Zk 4 H (FER) . H AR Bk E W8 40 i 45 A
(NRAMPs) & Z Fp R B AT [ If 2 5 Cd™  Fe™ |
Mn’* Fil Zn* S 2 Fh PHES F B W OR i is i 7, SR,
TE B T3 5, HET R &I NSCCs 2 5HMIA N Y
CA* 2" AR 45 R W AR 2 /KA
FRANTAR 24T Cd 1 K WEIOR% 2 1) 32 2L A2 T AN
], Hoxt KA IR N iz S 2E5m 0t K PR E 52 AL,
ULIAZK R L R P74 K B8 s i i) 82 K Lk
WTE R (A % Cd WA % 32 ) 32 2238 3 NSCCs
SER, X TREE T Cd A —Mm R EESEE T,
HAE AR AH ) 7 O AR, R HoAh 48
B2 i i gE A T NSCCs 2 X BH B ik
PRGN —JEE & A, H L, WA E N E S
JEESF Cd™ T LATE B NSCCs E AAEHIA I
ABFFE T, NSCCs X KR b B < T 41 705 %y AR
AL L Cd A K ) TR R B AR T
SR 24 HEI AP T AR 7050 RN TTREA 2R ES
THEZY Cd MO, A < WAl 24 14
WHA 1 FsDEULFE FEES S Cd BRI
iz, K LPEmE X AT L7057 AR & K W
DY T (AR AT E S I I [ R =G o
Cd M sT ket o I T J5 3, B 55 Cd LR
IKFE S RA IR Cd AR KRS 5 b < i ] LA D
FEEZ 0 K, Nt Cd i e &
IKREXT Cd IR ISR — A LR B 4 )it e, 2 2
FhR R ILRI S, AR FE 25 SR W BRI/ K af
VIRERK R LI X Cd By Wi, Al Cd S iy
S EAG B AR, I s LA 200 B R e i 43 B EL B, DA
A B Cd KRS A & B B il A8 5 4

JH LA NSCCs I K L 380 3824 7T DA 32 K A 4
PR Cd A1 K, BT K AT gl S Cd 384 8 1l
IE FERRIRRXT Cd AM S B Cd XK FE Al Y
BEMEM (57K A% NSCCs il K %4 58 T A7 G Y 4R
A3k PR 2K R VR P ML o A T A, A1 AR itk — 2 TR AT
Ii,
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