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Tolerance and Accumulation of Cadmium in Soil
by Amaranthus hypochondriacus L.*

LI Ningyu'2, LU Huanping" 2, LI Zhi’an'™", ZHUANG Ping' & QIU Jing':?
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Abstract Amaranthus hypochondriacus L. is an easily cultivated and high-biomass plant which could uptake and
accumulate high level of cadmium (Cd) from polluted soil. Two hybrid clones (4. hypochondriacus L. Cv. ‘K112’ and 4.
hypochondriacus L. Cv. ‘R104”) were tested for their capability of Cd tolerance and accumulation in a 60 days greenhouse
pot experiment. The Cd concentration in the tested soil ranged from 0 to 50 mg kg'. The results indicated that the biomass
of the two clones declined with the increasing of Cd concentration in soil. The soil with Cd concentration lower than
16 mg kg' did not restrain the growth of the two tested plants. At the highest Cd concentration (50 mg kg') in soil, the
both clones were still alive, but produced very low biomass. The Cd concentration in leaves markedly increased at the
Cd concentration in soil from 0 to 50 mg kg'. When growing in the soil with 16 mg kg' Cd, the Cd concentrations in the
leaves of the two plants were up to 120.63 mg kg'and 109.96 mg kg, respectively, which were larger than the threshold
as Cd hyperaccumulator (100 mg kg"). The Cd concentrations in diferent parts of the plants with in the order of leaf >
root > stem. The Cd concentration in the leaves of K112 was higher than that of R104, especially growing in the soil with
high Cd concentration. The total quantities of Cd uptake by K112 and R104 were similar, but sharply increased with the
increasing of Cd concentration in soil. K112 and R104 are two promising plants for phytoremediation because of their
high Cd accumulation capacity and high biomass yield. Fig 4, Tab 1, Ref 22

Keywords Amaranthus hypochondriacus L.; cadmium; phytoremediation; tolerance; heavy metal; hyperaccumulator

CLC X53:X173

2010-02-25
DOI: 10.3724/SP.J.1145.2010.00028

T B AR A T2 A S w5 e
Tk z—, W B —E R W AR Ry Y A TG e
bl b, AR IR A M R R RSO O AR v

WeksH 8 2009-01-03  #52 F1H1: 2009-05-05

*E KRB SIH (Nos. 30630015, 30670393) ) R4 RHEH &I
(No. 2006A36703004) « |~ ZRH HARIEIL S (No. 5006760) AlHhEF}
SR AR TR T PRI H (No. KSCX2-SW-133) %8 Supported

by the National Natural Science Foundation of China (Nos. 30630015,

30670393), the S & T Project of Guangdong Province, China (No.

2006A36703004), the Natural Science Foundation of Guangdong

Province (No. 5006760), and the Knowledge Innovation Project of the

Chinese Academy of Sciences (No. KSCX2-SW-133)

*JHIN{EH Corresponding author (E-mail: lizan@scbg.ac.cn)

A AR, 0 i 22 R AR W AR A S A O
AR AT 2 32 g KP 02, 3 —F R B T AT 4 7E TR 41 4UR
B v o B BT R LA KR A v A e, DT S B AT O A
BB, i, &4 s Sy R AL, BN
YIS0 3 S Y I C BT A S T oY o, e A
R CAHE = YA F 1L #2E (Viola baoshangensis L.) P, EIJE
¥ (Brassica junicea L.) ¥, 3% (Solanum nigrum L.) ©
S5 RN, A BB 246 R 22 B0k w AR AR A ) B/ O
PESR, AN TR AT I HIEE R, gke A YRR,

AR | AR T 4 JE BRI SR I AR R AN W 18 B R GE 1m) 52
PR FHEOCHE. A MW FE R W], — 2 A W) it R AE Y w



14 ZRBE R FPRL X L TR AT A AR R AR AR 29

BT — M, B AR, RSP E R SRR, WK,
W H % EAECSEAAERNR YRR SR &
P RS OL A, BRAE M E MY 1, 5N ) —
SR S AR AR LL, 7N F ) E B W S AR A N g g
Sl SFAE T AR PR B CAlB R SRR A TR R R, &
PLEREE ST 3% (B. junicea) £ AR 25 B @AY AR
Z2 ol 3 R 0 LA 50 0 1) W L Cd ) R 1 10,

TATAE WS D R B — BB A Y —— A R0
(Amaranthus hypochondriacus L.) A fR5# 1 CdE 4 HE
1€ - HECAMR E H3 mg k', M [ 4r Cd & 7 =i550.96 mg
kgt M1 FEAR R DS R T AE O AR R | S Rk
W 8 3t o, AT B R VR S Cd s e I 18 S A 1 v
F1. AE19954F, i 2 S5 A ke B e s Vi DX A A R v
BINEFAE W & CAR . JE I B AR AT WOR, D RHE )
R MR CAdE EAHE, WNEEAYI R B K (Amaranthus
mangostanus L.) 7E T ECAHEE M2 5 mg kg 5&0F T, Hih -
FRCAF ik F234 mg kg U2, ChunilallZ i, & 90 L0 5
32 (Amaranthus dubius L.) 128 VE3E (Amaranthus. hybridus
L.) XF CAA R 1) & 42 RE 103 Rk, AR ST 3R T R P 00
AR (KT12FIR104) AYTiRf CAYE Ko & 468 1, WAk H A AR
15 YL KOF 8 AR RE N TSR, DA R FR o R H B 2
Cdi5 e +HEF (it H2 K 3.

1 MBS 7k
1.1 ks

PR -3 R B b ER 2 B A R ) B SR, BRI =
AR £, R, B IR, 122 mmif. 5
FEAHAYEF N pH 7.2, AHLF15.4 g kg'!, AR 2.57 mg
kg!, ZAR19.4 mg kg', ARBE0.13 mg kg!, SH(K) 4.01 g
kg', E45(Ca) 0.70 g kg, BB (Mg) 0.61 g kg!, R4HE(Cd) 0.005
mg kg, ZZHAK 64.2 mg kg, A2 A Ca 45.2 mg kg, A5
AMg 9.7 mg kg'!, A CA L THE HIR.

P AVEY) . KR UEK 112 (4. hypochondriacus L. Cv.
‘K112’) FIR104 ( A. hypochondriacus L. Cv. ‘R104*) , F-FHiL
T W & O 5 TR AL,

L

Biomasa
(e iz plant™ )

it

1 L
w—— [1. ] (14

FHECA N 55

Cd concenration i soil (mg kg™ )

1.2 LB AHE

KR ZAR 5, SR DT 11 kg, ZKH20H
JERM. L3 84~ CARb Bk JE, 430, 1,2, 4.8, 16,
32,50 mg kg, PA3CdSO,8H,O/K i M ML T5 4 + 4, fR45
TN, P A2 mof FEAEY). H AL 3 E A, 484
B AR ZA2001, T wkis B 24 B8 /N — T ok,
KWL, My AR B EEAK. AR AK 60 dJF i3
Yy, A A K RS AR it A Ak B
1.3 MEFHE

WKL R P 0 2 A AR L 25 034N AY, FOR K b Uk R
P ZBE TR PP, Bk 5 AR H A 5, I AR
K. YRR TETO CIELT R, 5 . Ak
h R REHL A R | TR AT S AR A .

WERA AR B FE i 290.5 g T = fffih, HNO,-HCIO, (5
D) MBIRTH AR, SR R T WO A Ot B (AAS, GBC
3000) M 5E CAFr . I E K 5 bri e 48 A A gt ik 47
SR, AT R 28 B AR TR Fe i B TR 25U, RIS
X} HE. FiMicrosoft Excel 2003F1SPSS 13.0%¢ 4% B4 #4775
20T, IEHILSDIR AT Z HE L i, W3 /K FELP=0.05.

2 %
2.1 AELIECIAL IR IR EXFAFHLTE 4K B 52 M
FFRLE K TT2 AR 10440 138 28 4 FAR I Y fif -3¢ Cd
e g B s (1) . RIHECAWE M1 mg kg, 2 mg kg Fll
4 mg kg, FPRCK 1123 FARAP) 5 (DW) BIoK 18 2 TR
(P>0.05) ; (HAECAIT JL /K15 T8 mg kgL, Hb LAY
T O BT BRRAE (P <0.05) 5 +3ECdH50 mg kg, Hi
A RN, HAT1.52 g/4h, SRR R % T61.4%. k-
U0 R 104HE, b3 71 4y Bt [ C d ik PRk J3 T s 1 R B, 78 -
HECdM16 mg kg I i E AR, CAAS0 mg kel |3 /E Y
/N, N1.40 g/ar, 5N BRAIEL T % T57.3%. BFFR D8
R [R] B i 198 v C i B 4 388 im0, 7F IR C Ak
18 mg kg ' BHARK B EF /TR (P<0.05) , Fe/MEFAETE
FHECARIE NS0 mg kg'B, 53 51°46.17 emA15.67 cm, 5%} 1R
ALY B R B 1752.2%H150.7%. 128K R rhr, WG FhokF
BRI R RIS, BMEAECA 50 mg kg Bl FF AL I

HLE: Root length
{ffcim)
.

[ —p— | ]2
g | ——

i i i
2 4 ] 16 32 50
b HEC e a8
Cd concentration m sl {mg "t: I:I

P R D AR A R B - C vk JEE R 22 1
Fig. 1 Dry biomass and root length of K112 and R104 growing in the Cd contaminated soil
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