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AEEY, FRE",

IR

wkKE, AEFT

(1 TRERYTHERBEXEALTRE (PEMSRRETXLHEFAFT, BHE 210008
2 EERWRAESEENR, BR 210012: 3 PEMZRHALER, LH  100049)

B OE: L4 BKEZME, FRRIERHEKEEHETE LR Cd HtZ AKX R, BRRN, MHTRAMXEK
ZEXAREHN Cd WEREHXE, ERAM TR BKZTEERRAEN Cd MEtt. KX EH Cd TRE Cd
WK EAMX, RO CdHMERNKAIE LI Cd i RBERHEXTRK.

X*@iE: R RKR XKAX: & Bt
hESHES: Q945; S154

MVRFAEYX Cd Mt &R, RREY
Cd TR, BMERERMERRERME HFEE

B, mEEFA Cd MERBAIAMHRSEHESR

EHP, ARAEIHEEBOREERE, FU
M ERFEENGRERE, DESRBEATENKM
EBFHEEHBALRERRD, HEFRE. F
FREO\XEKERGEEYRE Al HRFHHERR
¥, BIARVKBEETESZ Al BHar REHEx
K RERIFIMAXMEY. XFERARRANE.
HEANERA, BACEROATHIEEYIN Al KR 52
FHEIR. Ba, BFRABMHKERTRBAR
EYR Cd MRS, BATX A EKE AR .
# SUBMAANRKENEERELERGRES
BiEME, TXASHARIA Cd EEE L HNHIRE
S KIE B A K GG, (BE—EARR KR
5HANESRMERTEEMKRNERE. Fik
KiEM 14 HARMAEXSF, BIARKEREKR
Lkt £ 3 Cd HEZ MR R, MR HKR
BB R ATRIEREYIR Cd MEHITETR.

1 MR55EZE

1.1 ReHE

EA 14 AAKEAXRH, RERN1~145, Rl
% 1; BFACRAEFN Hoagland-Amon B AE
B Cd RAVAA AR (CdClL-2.5H,0).

F1 REPRANKORBHEHRRSAS
Table I Names of the Chinese cabbage cultivars used
in the experiment and their codes

ok SHER %5 SR AR
1 601 WEKE¥K 8 EhE 4T
2 602 KE¥ 9 ka5
3 603 KA 10 F8Aa9S
4 9811 K&K 1 HWRFLE
5 9812 KE% 12 E&RE
6 98-6 KK 13 PR 146 KK
7 Jid 67 14 2215
1.2 RBH*
1.2.1 ¥ EERBE-BEHXEXHT, A 1%

NaClO ## 30 min, AFARBKBERFRERE

3h, BEE2SCHEREFAIELEF 2 K.

1.22 BHFRERR SEARF-BH#HT, AE
BLER 3, A 0.5 mmol/L CaCl, il FBILIE R
2R, BKA3 om (B S K) WHAHELE, SRR
B Cd'#9 0.5 mmol/L. CaCl, ¥, ZEMM S pmol/L
CdCl, § 0.5 mmol/L CaCl, ##. AR FEIAE 24 h
MERERK. BEE 10 K. _

1.23 HEHERE EPHERERIEHAR
BE#T, RBIEFREREZEXLHR30C20TC (8
RIBE). :

OXELHA: BRASHHHTE (2006BAD05SB08) kR 15 HIA B SR & 1 kit RIME (CXTD-220054) %8).

» WRfEHE (rfshen@issas.ac.cn)

EEMN: DEE 1979—), &, BRITARKA, BEERE TZAFHEMEHEFEERN. E-mail: zhihua79@126.com



F6H

XEEE.: B KEREREA SRS RO LR 925

REAIHEAEATHASKERHER, k2
Cdi5%, B0~20cm XEL, BART, i 2mm
. o TBEAEEROR2 R, TELECIESE
0.09 mg/kg. HIERKAKER 40%, RER 2 M,
© 4B 0 mg/kg 1 40 mg/kg B Cd, EL CdCL, /KB #
BRRBARLEF, RMES, EELENEK
EXBAFKEN 60%, BLEZRTYE2EEE
M. RE—BMHTREARFREREEHELIN
AN, B8 156K BREELANEL 400 g K
ERH—LONEE, R SHK, SKUEBTEREK,
AH—LREER. #Ek 105°CEH 30 min, 75CHT

EiHE, /.

%2 HERRHRRERLPMR
Table 2 Basic chemical properties of the surface (0 ~ 20 cm) garden soil

4% pHY HHUR RN EHP FRK
(g/ke) (Nmg/kg) (Pmgkg) (K mg/kg)
5.1 149 499 1376 405

a) BlAAH 12,5 #52.

1.3 SHmBRAE ’

KEFH ¥ Cd FEHRE: XA BK
EWHERRE, ARHEREEER (BRREE® =
5:1) B, BAICP MIEHMA CdSE.
1.4 BBLERHESZE

B RKEZE Howeler 1 Cadavid® 15
%, WHEHSE Metwally £k 5%, AGiHES
HBF:

Cd 4b32 24 h IR -24 h fTIRK

BAsHIKER (%) = x100
FMCd LB 240 FERK -24 h BIRK

HEEME

%) = x100-100

4% kb3 FA Excel 1 SPSS13.0 3K #E1T.

2 GR5Hh

2.1 Cd4RIP 24 h EMHFIRAEXRKTH

Cd 43 24 h FRAXRMMAR KL WE 1 fir
TRe TECABMAT, ZHAMRNEKAREELZE
W), MEIZRE 10.5% ~59.5% 2@, 1 5/ 11 55
FRAAEREKAE Cd FETH CK #in7T 78% M
12.1%, FERER 14 @R PRI B E X
#; M2 56 SHMIMEMBKE Cd FETH CK
BEET 57.5% R159.5%, MPEKZ T EEMNMH .
ARGRHERAANGKFEEEESR, Kb, 1 B

Ml SRHEERT AL, 6 SAHEERTHR
25, 3 5/ 12 SRR, R KRS
41%, U SR ERKEZE Cd M RART—H
#, BRESW CdtHX, BERE—FHA.

j ll I“ i il

1 23 456 7891011 12 13 14

140

THAHHEE (%)
8

T )

Bt Cd&E24h EABROHAMBKEYL
Fig. 1 Relative root elongation of Chinese cabbage

after 24 h Cd treatment

2.2 KAEXEHCILBENEYERRMEER

Cd RBTHEYRERPREDHES B EX
MIEERR. PRGEFKER G EEMEDENE
2 fii7R. #EVRIN 40 mg/kg Cd V5 14 RS, X
AXTREE —EN=E, UHKAXNELRE Cd
MRS, FRHRRAEEREXMNELE N
BEY, FLERHERELRNBHAMAYC, AR
BHZERFMEETX—K. NB 2 FTJUEY, #
K Cd - BAER, PTESRMH ERTYE
£03~06g@ZIME, KF 1 SEHOTFHERND, 2
ERMNTFYHERK, B56 SN 4 ERHRHEE
ER: HRM 40 mgkg Cd 9 +3% LR, KE5H
HOTFDESERALERENTRE (10 5. 12 S/

0g . OCK Wcdum

07
06
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04 1
03
0.2
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0.0

FYE (gD

4 56 7.8 91011 12 13 14
LEL

2 FRISMHAENN EBTFYE
Fig.2 Dry weight of shoots of different Chinese cabbage cultivars
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926 +

- 4 #39%

13 SHFBRAIN), TREE 2% ~48% /[, #HH Cd
SHRAXMEKEMEER, | SEHNTHERD,
10 SEROTFHERK, 125, WEHNTFHERZ,
REARSHKAXL EFTYVEFENERERW
B S MERBAXR.

B—fi L BAEMERERERERHNELZR
R A, Ei, RIMBEGL ESOEYRITES
T RFE Cd e (E 3), AEk@ERRa%N
Cd itk. WE 3 HETUEH, 5&BK CK AL,
FHAEHOMEREBAAE, HHERE 2% ~
47% 2], HHESLRE Cd M T KAXNEK: R
H 105, 12 5813 BEXRIE Cd BifutE, e
PN 46.2%. 31.5% F13.3%, HEARRSFHEE
SR CAMREEHEEREER. HEFIBERR T
BAAEAHNESLRMMEEEER, BATUMAS
YkEME Cd MEMFEN, BFARFHNBRE
B R ITIR RN SR, RRABRRSEE.
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Fig.3 Cd tolerance index in Chinese cabbage cultivars

2.3 KEFH M CILEENERER

142 Sk i b B3R /N B B0 S R 4R B0
AT ZaMnESBWERT, Ba, EERHOLE
EriEe, ZRMMESRHRERRLM? RAOIH
ETAASHKAXNB LR CIEE, WE 4. WA
4HTUEH, FTRASKFAARM EHCI SEFER
EER, PR Cd & BT 39~ 190mgkg Z
], 410 S2fMEE Cd EERD, 7T SAM
L Ccd ERFEK, WENHNEEN 20%, BENE
EREBEWERFENIMFE (B2,
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Fig. 4 Cd contents in shoots of Chinese cabbage cultivars

2.4 b EECd EBESHIERBEXIH

#h b3 Cd 4B SHERRMMERMTIME 5 B
e ALEH, —EEEEMAMAEER, 1=-074,
YRRt SR, BIENTES CK MAED
BiK, %R EEHN cd S EE/N, BHRER, X
AXETREE SR MREIEL R E KB
BE.

r=-0.5105x + 48.381
2 =0.5549"

L+
50 m 250

HE#Cd AR (mgke)
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WEEN (%)
<

40 |

BEs5 b cd aRmEREERNXR
Fig.5 Relationship between Cd contents in shoots

and tolerance index
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Fig. 6 Relationship between relative root elongation
and tolerance index
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PR KRS XEREHN Cd MR
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X Cd Wi tE. KA L Cd &85 Cd WtkEK
2HMX, KU CdWERHRAIM EH Cd W ER
EMXBK.
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Relative Root Elongation Cannot Represent the Cd Tolerance of Chinese Cabbage

LIU Zhi-hua™?, Y1 Xiao-yun"?, WANG Huo-yan', Gao Yu-ru, SHEN Ren-fang'
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;

2 Yuhuatai District Bureau of Agriculture and Forestry, Nanjing 210012, China;
3 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract:  Fourteen Chinese cabbage cultivars were employed to study the relationship between relative root elongation under Cd stress and

their tolerance to Cd. The results indicated that relative root elongation had no correlation with the Cd tolerance index of Chinese cabbage at seedling

stage. The relative root elongation couldn’t represent their Cd tolerance. The Cd content in shoots had a negative correlation with the tolerance index,

which suggested that Chinese cabbage with higher tolerance to Cd had lower Cd content in shoot.

Key words:  Relative root elongation, Chinese cabbage, Cd, Tolerance



