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Abstract: Bidens pilosa L. has been identified as a newly found Cd-hyperaccumulator. In the present study, the characteristics of its Cd
tolerance ( growth response and physiological and biochemical characteristics) and accumulation were examined. The results showed that low Cd
treatments ( <32 mg/kg) could enhance plant growth, the dry biomass of shoot and root increased by 32.4%-44.7% and 29.1%-57.6% »
respectively, at Cd concentrations 8-32 mg/kg when compared with the control. The shoot dry biomass reached a maximum of 0.22 g/pot at a
concentration 8 mg/kg of Cd. Meanwhile; under different Cd treatments, chlorophyll (Chl) and soluble protein contents in leaves slightly
decreased, resulting in 23.3% and 41.5% reduction, respectively, compared with the control. The activities of superoxide dismutase ( SOD)
firstly decreased and then increased with increasing Cd concentration. Peroxidase (POD) activities and malondialdehyde ( MDA contents
increased with increasing Cd concentration, with 1.2-6.6 and 1.1-1.5 times increase> respectively, relative to the control. However; the
definite negative effects on the plant growth and characteristics of physiology and biochemistry were observed at higher Cd concentrations (50-
100 mg/kg) . In gradual experiments; the values of bioaccumulation and translocation were more than 1.0, furthermore, the concentration of
Cd in shoots reached 119.1 mg/kg at the soil Cd level of 100 mg/kg, showing B. pilosa has the basic characteristics of a Cd-
hyperaccumulator. The results above indicated that B. pilosa has strong capacity of Cd tolerance and accumulation, so it has potential and
valuable application to phytoremediation of contaminated soils by Cd.
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Fig.1 Root and shoot dry biomass of B. pilosa grown in

different Cd treatments

WEINT 32.4% ~44.7% F1 29.1% ~ 57.6% , H
M Cd A FRHR P N 8 mg/kgh], Hb b5 A B 5K
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Table 1  Effect of Cd treatments on chlorophyll content in the leaves of B. pilosa

Cd K% /mgkg ™! 243 a/mgeg™! 2438 b/mgeg™! M43 a+ b/imgeg™! 23R a/b
CK 1.24+0.22a 0.55+0.18a 1.80+0.40a 2.30+0.36a
8 1.11+0.06ab 0.54+0.02a 1.65+0.09a 2.07+0.03a
16 1.05+0.25ab 0.50 +0.08a 1.55+0.33a 2.09+0.17a
32 0.98+0.19ab 0.77+0.44a 1.75+0.44a 1.54+ 0.75a
50 0.92 +0.04ab 0.48+0.05a 1.40+0.08a 1.95+0.19a
100 0.91+0.15b 0.47+0.05a 1.38+0.20a 1.93+0.14a
POD A1 SOD M 1 1) 22 4k 15 R4 1 A S A0 20 25
== SOD —e—POD
A FTS Ah Cd Bh A  S H o 1,

SOD M FRIE , (HIX P 1E B AR 232 N i) [A] Ak 98
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BiAE Cd MR BEIE N, SOD B i I 56 8D 5 T s (1)
A, G LR Cd WEE R 32 mg/kght, =R
BREL o SOD Wi B 3 55 AIC . POD BEE 1R B
C RS 3G TNy 384 o, 52 825 TEAH G CI 20, AH G R 3L
R = 0.81,[MHT7 8 y = 0.35x - 0.35. {HY 1 4%
e Cd BINKIE < 16 mg/kglt, 5 X EAH B, POD B
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Fig.2  SOD and POD activities in leaves of B. pilosa under

the treatments of Cd
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Fig.4 Concentration of Cd in B. pilosa grown in different Cd treatments
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K2 ATLUE Y, AERIRIE Cd AL = AT B
EARBAN T 1.19~4.83, HKT 1.0, & T Cd =
BEREY) w R AET S R, BEE LR cd W
JER SR, s A R BB Wk D, U] T S Cd
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Table 2 Bioaccumulation factors transfer factors accumulation and

extraction ratios of Cd in B. pilosa under different Cd treatments

Cd L BIRRS  HBRH M i i S
/mgrkg™! (BF) (TF) /gt pot ™! 1%
CK 2.28 0.34
8 4.83 1.47 8.59 0.048
16 2.74 1.21 8.95 0.05
32 2.55 1.64 17.92 0.10
50 1.78 1.37 5.58 0.031
100 1.19 1.52 5.95 0.033

7% 24 Crranslocation factors TF) A& 45 Hb F
HEBITRNSESH MR ESE TR SRR
PAET 2, B SR VPAR R 408 5 4 8 M it - i
AN E AR RE ) M R AR, W FE G Ja MR i) 1
RS S B ) s aR Y 1 L SR, I
Fe 2B % > 1.0, 13 2 W LLE W, =i LA
MR REI T 1.21 ~2.28, B T Cd il s LK)
FERS RBURFHEN ) AR, B AR o B ik
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FI e CASAE Py by b 4 e 0k B e AR A ) Yk B
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T EAH A T — A F R pRU e ) g R R g
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M, AF AR A T Zn WPE > 160 mg/kg Y, 7R
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WRE L 25 me/kglt, Cd AT T d = 5%
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LA Cd Behn 2k 32 me/kgre — M AT BN X Cd
JMEL (P Il S R TR I, = B AR Cd < 32
mg/kgl1 3 7R X Cd AT 1R S IR 1 RE ), R
IR HH B B B ) A IR i R AR

SR, R T 4 HL A AR SR R A — e
WAL S A, — Lo HE R A A AR R B R ) )
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Table 3 Newly found Cd-hyperaccumulating plants in China
L7 RS AL R WERY HEBARE SCHOKVE
%4 Solanum nigrum 1..) 25 mg/kg T Hx B3 101.1 mg/kg 2.02 1.04 [11,24,25]
ZR B 5 R ( Sedum alfredii Hance) 400 pmol/L 7KK i 9 000 mg/kg [22,23]
BARFIMirabilis jalapa) 100 mg/kg 1-4% Hhy b3 113.5 mg/kg 1.13 2.25 [31]
FIEE S Viola baoshanensis ) X B3 981 mg/kg 2.38 1.32 [21]
30 mg/L 7K K% Hh F3 4 825 mg/kg 1.67 [21]
[ HE R I+ C Arabis paniculata 1..) 30 mg/L /K% M 1 3569 mg/kg 2.15 [32]
BRI A5 E CRorippa globosa) 25 mg/kg Thx Hhy 104.5 mg/kg 4.8 1.82 [12,26]
¥ Fifi C Phytolacca acinosa Roxb) 20 mg/kg T Hx Hh b6 149.78 mg/kg 7.49 3.08 [30]
20 mg/kg M B3 199.37 mg/kg 9.97 2.54 [30]
41 %5 3¢ Beta wulgaris var. cicla 1..) 20 mg/kg 13 b 159.79 mg/kg 7.99 2.83 [28]
IKZ( Seirpus tabernaemontani G.) pH 4.7, 25 mg/L K} Hi b 264.71 mg/kg 1.13 [29]

(I 32 B A7 R i 2 25 T . VB Y S i Y
RO, B e ZEm AR SRS od T E BN EE
FHOG, ORI Z R Rk IR 5 Frrp cd B & R
ARG PCs M MTs T 3iE S cd* AL & kb
S 60 PR U0 5 ) 4 R S, AT YR 4 S A )
RS T E> PCs & O, ARG IF cadl T2 4K
Xt Cd Wl Ak UK MTs X Zn®* R Cca®t R iR 5
RO IR B W L, Murphy 250 52 ot S 4R T
MT2 A, i H IR R 58 A 5 A R B R HT Cu Wi
(1) RE )% DIAR G 1K L6l it — 7 T FRAR T Cd XS R4
AT, 5 — e T cd TER P 1R P ok
IR SR ln, H AT 2 1) Cd S R AR
T. Caerulescen,» LA N FL B 1 Cd & 514 32 500
mg/kg, B AR AR, Cd BRI R B A
I 45k 2 S ™0) S AP A 5 R BT X L
B Cd P RN 168 me/kg, F B RENE A R
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