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Cadmium Tolerance and Accumulation Characteristics of Crassocephalum crepidioides

LI Yun, ZHANG Shi-rong”, ZHANG Shao-qing, DENG Liang—ji, LI Ting, XU Xiao—xun

(College of Resources and Environment, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Phytoremediation of soil heavy metals is generally considered as a clean and economical method of bioremediation. In this study, a
pot experiment was used to investigate growth responses and Cd accumulation of Crassocephalum crepidioides, under treatments of Cd con—
centration gradient at 0~180 mg-kg™. With the increasing of Cd—spiked level, main root length, plant height, chlorophyll content and root—
shoot biomass of C. crepidioides decreased, and compared to the control treatment, main root length, plant height and root & shoot biomass
decreased significantly. When the Cd—spiked level increased, Cd concentration in the root and shoot of C. crepidioides increased remarkably,
while the total amount of Cd accumulation in the root and shoot at first increased and then decreased, but still much higher than the control.
In the shoot of C. crepidioides, Cd concentration was highest(1 288.12 mg-kg™) at the Cd-spiked level of 180 mg-kg™, and Cd accumulation
reached the biggest amount(4.28 mg-pot™) when Cd was spiked at 60 mg-kg™. C. crepidioides could grow normally without visible symptoms
of Cd toxicity under treatments of Cd—spiked concentrations <90 mg-kg™. The bioconcentration factor and translocation factor in the shoot
were 3.48~21.71 and 1.12~2.31, respectively. These results indicated that C. crepidioides showed strong capability in tolerance ,accumula—
tion and transport of Cd, and it could be used for Cd—phytoremediation.
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kg™, pH 6.37,Cd ¥ F 0.23 mg kg™
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20 cm) 7R+ 2.0 kg IRIGILIE 7 ANALBE, 435
A0 (CK).30.60.90,120.,150 #11 180 mg Cd kg™ +
T, B ER 3R, AEKFESRS 4
J& AR EAR BB R & 4 (BR& 5~6 cm,
4~5 T ) BB AR A, A 3 bRl ETE
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® 1 FEIRE Cd B HFEEEKERFERN
Table 1 Effects of different Cd treatments on growth and
physiological characteristics of C. crepidioides

AH/meg kg  FARK/em ¥m/em R EEE/mg-g! FW
0(CK) 18.83£2.72 a  61.67+3.86a 0.57+0.12 a
30 16.33+£1.25 ab  37.67+7.88b 0.55+0.09 ab
60 15.00£2.45 b  26.33x0.85¢ 0.50+0.09 ab
920 13.25£1.43 be  25.50+1.47c 0.46+0.11 abc
120 11.33£0.24 cd 21.33+1.84cd 0.39+0.09 abc
150 9.50+1.22d  15.75+0.20de 0.37+0.04 be
180 4.50£1.22 ¢ 12.50+3.67¢ 0.29+0.12 ¢

RSP ARNEFRFRTE 59K LXREE,
Note: The different small letter within a column indicates the signifi—

cant difference at 0.05 level (P<0.05).

JEH 180 mg-kg™ B, EFRRE FARK Lot AR AR
KWAT 76.1%, H.B 35 FHAth Cd kA
PRIR (P<0.05),

HE 1ATUES, EFAKBRE 404 W, AF
Cd Ab P F BT T 5 o 5 ) 22 SRR T 1 K 1R T 60
d UJa, XERAFEMRE B E T Cd AP (P<
0.05), IRIRLE AT, WEE AP Cd W FE3E N , B T Ak
R ERGESE (R 1), 44038 Cd REH 180 mg-
kg™ B, B T TS AR R AR TR A TR BT L X BRI 79.7 %,
AR B T A Cd YRR IR AR R (P<0.01) .

MERE SRR R EN— 8 AR B
FITUESE, FEE I Cd YR B BB , B E
BFESEEMHMGEE . B4 Cd WK E K 150~180
mg-kg! B}, BP R MR RS B HT TR T 35.1%~
49.1%, Hik .2 7KF(P<0.05)
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Figure 1 Dynamic changes of C. crepidioides plant heights under

different Cd treatments

mg-kg B, BFREARFIM F AR B ER T
FRAL R (P<0.05) ; 24 4b ¥ Cd ¥R BEZE 120~180 mg-kg™
Z 1) , S TaT G RO RR ATt A= Wy o B AR B 73531
W/ T 89.77%~94.32% 71 81.97%~89.51%, iRIF
B, B 1wy 4B AT Ak 15 B A 2 Cd W R
SERNTZEAT N TAEEE Cd HEAE 30~180 mg kg Y,
Y Ty o b 0 4 O T A9 28 of REAEL PR B 54.81% ~
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Different letters in the biomass of the same plant part indicates
significant difference at 0.05 level (P<0.05)

B2 AF Cd RELETHASHRANM LRENE
Figure 2 Biomass of C. crepidioides roots and shoots under

different Cd treatments
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Figure 3 Concentration of Cd in C. crepidioides for

various Cd treatments
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Figure 4 Accumulation of Cd in C. crepidioides for

various Cd treatments

A _EF Cd W B A9 AE S 43 kAR B K (P<
0.01),

& 4 TTAFEE, AR Cd ¥ B LAY B 15 5 H
B Cd i RHEWR B E R TR (P<0.01), H 5%
MR Cd 2R E B 86.83%~96.09% ., 44 Cd
WEET 30 mg-kg' B, BFREERFHL_EEE Cd &R
FEYEZE ST (P<0.05), BB & b -3
Cd Z2FHETEALTE Cd HEH 60 mg-kg™ B K2 &
B, N 17412 w45 M1 428 mg- A2y b3 Cd
WETE 90~180 mg kg™ B, EFRIEMRAM 3 Cd &
FREA TR, BREBEKFE. ARERH(FE
2), Ab¥E Cd W E 5EFEEAR A L Cd EHEM
AH A B B 2 7K - (P<0.01) 6

R2 RECARESHEYERE CAIREZENXR
Table 2 Relationship between Cd concentrations(mg-kg™ DM, X )
on different treatments and Cd concentration(mg-kg™ DM,Y )

or accumulation(pg,Y ) in plant tissues

HYRE i R F{i BEN
Cd ¥
H Y=4.612X"% 0.975 74098  <0.01
i 3 Y=6.565X"1 0.956 41241 <001
Cd ZBUE
ic) Y=8.087X°¢® 0.840 99.75 <0.01
1 Y=76.344X"™ 0.830  93.03 <0.01

23 AR Cd RELAETHRENEERYTERR

BEABEHEHYNESE BBEES KDAE
—ANEERR, AP EM TR SRS 1
HFZMITR SR HERERR . HEBK, R
X E 4R I R ARRE R, A A TR B RS
Pet3E, MYEERBKT 1, BWRERMKS HEF
HEEBEOTBRATHAKLIEFTZMESESE, 28
REMYX T EHEEYN ESEREN—TEE
FHE®, B3R 3 ATLLE S, 7EXT B A v R A B
EAR A e R B Ak 3.09 F13.48, 7 Cd &b
PV BETE 30~180 mg-kg™ 22 [E]HR, B e 5 AR At
BEREHIART 1, HBER TR, fEE Cd 4t
PV BE A3 N, BT E AR A I E S R R R
ik

HRABERMAY M EREM TR S RESHT
XM TR & BN HE, R YR E 4R At T
BRI LIRS . BRARBEK, MY m i B
HBEL BN HEES, RER3ITUER, AH
Cd AbFR A B T G R BUFE 2.31~1.60 Z A, 358
EE T AR X Cd ¥R 30 mg-ke™ A, BFHES
IR RECh 231, B T Hth Cd 438,
3 it

Cd ZAEYIMAE LT ITER, fEEYERN RAE—
ERE, SR EYNERERMET, RAENR
JAY R TR, T, MYREEESEEERS
EREEUESRIFENIERETHINESEN
L=, B Y E LB A R A, RITE
WY AERBNESBIRE LI FIERAK, R
L B A 32 3 FRE AR AN Cd AT PR Cd 55
WEREYIF R ARRINAE FrE5, AR RN, KK
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R3 AR GRELEBETHHESNERRANTRERY
Table 3 BCFs and TFs of C. crepidioides under

different Cd treatments
Himg-kg?  WREERE WIEMEERE  HBRE
0(CK) 3.09+0.38¢ 3.48+0.53¢ 1.12+0.03d
30 9.48+1.75a 21.71+2.98a 2.31+0.12a
60 9.39+1.62a 18.22+2.29b 1.96+0.08b
90 6.59+1.14b 11.15+0.78¢ 1.73+0.21bc
120 5.06+0.40bc 8.37+0.10cd 1.67+0.15bc
150 4.95+0.71bc 8.32+0.54cd 1.70+0.17be
180 4.98+0.33be 7.90+0.57d 1.60+0.20¢

& A—F P ARNG FRFRTE 5%KFERBE
Note: The different small letter within a column indicates the signifi—
cant difference at P<0.05.

FERY Cd X FEEHEYI A KA —ERRIER ™8
R Cd SN A4 01, THiENE
FY R IR, A K . AMENT
FEFR B AT LA F SR B n T P A9 K/ B, Sud—hakar
SRR A YR8 20%1E R E A Y i FUE
EBRAFEIR

ARG R, B H RETE Cd YR T 90 mg-kg™
A3 FIEF AR, ML CdWER T 120 mg-
kg™ B, BRI R H i Ao i A A SRR R S L
AR o X2 T Cd ZEEY RN R —E
T s ) 400 L S 7 A B T A PR, I B e
EAEALTE Cd YREE R 90 mg kg™ B MR FHE 34 W&
5Pk EE 120,150,180 mg-kg™ B H A B3 2
EMER(F 2), XULHHTE Cd WERE K L1
AT AFE B R RE R 15 e

AR GER R, B ey 8 AR AR AE Y B A 3
AT PETE B (T BEE AL T Cd R 2 (38 i 2 X H0m
R X RHEFEE X Cd AR5 AT 1

M4k R RV A ER Y AR, KRS BN
P TOREERBIKFE. APFRER, X T Cd fif
PEELZE AN , SR PT LAGS & ik v B H B -SH 1
BURF A Y Fe?r Zn™ Mg 46, T IR -4t (A S5 4
TIReR, SEOCARCE TR, EMAEYMIEE A K, &
LRI MY E Y EFEIG AR, AL Cd
WREERE N, B R E A R AR R AR R
At BRI E TGS, UL, SRS
B2 A LA BB 4 o) B 4 T TR 18,

Y E 4R BA RN A—E R
BEAEY) Y E LR AT LR AT LS RS
. —MENESREA SRR Y 5

— RN 4R A E AR A AR AR
FHYE X, Cd B EM Y PN ES RS ’RiA
F] 100 mg-kg™™, HEERFEKRT 1, BELEY
5 AR Y B9 A BT X HE FHAA Y, U R EREE
BREXKENESR. A, E2REERBAEYE
REHRTF 1(£3), AR, BFHERE Cd B
UGB MEMR B Cd 19 3.91%~13.17%( & 4) , 4
UL, B B3 Cd M BB ERR AR ZFEK
6.59~24.58 %, FREEFRHEH FEE Cd AR FE
W H . XfFEEE Y EAFEY,

AR, M & SR 2 i DL RB 8 R & IR
MBE Cd, BFEAREN X EIERM—E Y
(4n MTs .GSH .PCs FIAHLERS) Xf Cd M S1EA .
PN EESF IR R, B M P AR SRS
Cd HEEMBEMRRR, BB CRITERS
MR Cd S EERBEMRR, XY R— 7 R
T Cd XHEYIMEE, BH—ER# T Cd EMEY ik
WEIRIBCFIAR R o XA X R R 1L E3eHh b
# Cd KPP EON 1168 mg-kg”, BB RECHELE
B HR 1.32 F1 2.38, = AT FESHIZR R
SR EIg Cd & 8B5S 43170 35 119.1 mg-kg™ 1
9 000 mg-kg', EERBHFEBABIYRT 1.0, A4F
FRY], HALFE Cd ¥R ETE 30~180 mg kg™ Z[AJH , BF
TEIE 3 Cd YR EETE 246.67~1 288.12 mg-kg™, i1t
T Cd—# & MY I SR B 100 mg-kg™ 144, X1
FHEH S SRR B AL

I, ZEAR ST, NEFRT 8 X Cd TR e
MR EORE , E2fE C-BEEBYIRA SR
FAE B 5 R BN RBAHE, BR—FER Cd i35
YL+ HEPHAR AR

4 Zig

(1)Cd W EXT B & ERK Mm A ESE
B FE AR SRR S B AR AR AR R I X R BN
Z5 B3 (P<0.05), fi#& Cd Ab3Wk B 3 m, £48
K bRk YRR S BB ERL

(2)WH5R R, B HE RETE Cd 463 0~180 mg-
kg_l R+ FIERAK, M40 Cd S E#d 120 mg*
kg™ B}, BY TR R B i o il L A R EBE A LA
WATR ALY i, RITEF I E X Cd B RS2 1 .

(3)EF7a 5 EER AR Cd S Rf Cd RN
TGN, B B3 Cd & Bl i SR 4545 (100 mg-
kg™),7E 6 PR Cd B T, B8 X Cd BB
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