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Selection for Cd-hyperaccumulator Plant from 25 Lianas Species
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4. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract : [ Objective ] To select the cadmium (Cd) -hyperaccumulator plant for remediating the soil polluted by
Cd. [Method ] 25 lianas species were sampled in Hunan Province, China. The method of indoor hydroponics and
outdoor pot experiment were designed. The Cd content from root, stem and leaf were analyzed by quantitative analy-
zing. [ Result] The results showed that Vinca major had stronger tolerance to Cd, and both the enrichment coeffi-
cient and transfer coefficient were higher than 1 and provided with the basic characteristics of Cd-hyperaccumulator
plant in water cultivation. In pot experiment, the aboveground biomass was not significant reduced and the Cd con-
tent was higher than underground when the concentration of Cd in soil was 25, 50 mg « kg ™', respectively, mean-
while, the cumulant ability reached to the standard of 100 mg kg ™' in leaf. [ Conclusion] V. major is a species for
Cd hyperaccumulator, deeply further test should be carried out.
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WY, e H AR, TR A E i g
A ™ S e A b a7 20 7 S, T Z AR TS
YA I 424 2 500 17 hm®, S 3505 4R R A
500 £J7 t, 25 PR £k 150 J7 o2 . FRIE X 8,
AR TH 14 Cd s SEd o E TSR AL G 1 4y
BRANb Ay M LA SE A 52, H AT 8 A A ) 1
B AR A HE, B R E Y ik 2 Y B
SRR . HATC SaiA R R B
P2y 400 ZFp, (A LU (Ni) (B R4 Oy 3, o
70% FeAq , [ IR A KA — o 1 X, 5 1 Fp AR 25
Je AR HE T  OR E A - i R R A 7 X
LN

I JUAF4R R R AR 0 18 1A R AR v e R
2 B A A R A BT O A A 5
TRSR AR ZRE , TR e Ty i, S, R R KGR,
A R AR, b T 55 R AT, [ A R, W FE AN
B AE R AT AN AR, AR S — 8
HAERAEYE Z 08, R E A I, 2
T 85 B 409 J&§ 3 073 B (& ASR A ) , i
PPt X 2 11. 3% , W . L 4 4 784
P, R HEAS R IF 9T T A R L R R IR Y
A R ARl B SR AL T T, AR DA T A ) % EE 4
BB T I ARGE . A FE AR E AR b X 25 Ff
LI A A b, A3 A L0 4 R e v it
e SRR, N A M) 7F 1 8 0 4 IR 18 52 h 1 g
FASR LRl =K

U AbA S

1.1 REHMHIMEERGSREY

TR A VT T e A I P 2 L P R B AR
Be e AT T i (68 4, b B o 113°57 E,28°117
N, R 2y 44,5 m, S E SR RT5RIX, &
PRy e A R 1 A, AP 2R 17, 2°C, 4R
oM 5 457°C A REKE 1 361. 6 mm, &4FE TCFE
39275 d, HBREEGE 1 677 h,

ZHAY 25 FPREAAEY) A : A& (Momordicaco-
chinchinensis( Lour. ) Spreng. ) .F%% ( Rubus parvifolius
L.) .1 & B ( Jasminum lanceolarium Roxb. ) | [
( Solanum lyratum Thunb. ) | 2% 15 ( Trachelospermum
jasminoides ( Lindl. ) Lem. ) | & K & f& ( Vinca major
L. ) .7F ¥ ( Codonopsis lanceolata ( Sieb. et Zucc. )
Trautv. ) LA ( Polygonum perfoliatum L. ) | BLif
BRERFE ( Clematis henryi Oliv. ) | BAEFRMEAL (Actin-

idia eriantha Benth. ) | FH. M55 ( Parthenocissus quin-
quefolia Planch. ) | W % % ( Ampelopsis heterophylla
( Thunb. ) Sieb. ). 4 4R & ( Lonicera japonica
Thunb. ) \E#%% ( Ficus pumila Linn. ) | # JR#5 ( Ficus
tikoua Bur. ) \ JB. 75U ( Bauhinia championii Benth. ) |
55 B ( Euonymus fortunei ( Turcz. ) Hand. -Mazz. ) |
‘W #2 ¥ ( Hedera mnepalensis var. sinensis Rehd. ) | 158
( Quamoclit pennata ( Lam. ) Bojer. ) . % T ( Campsis
grandiflora( Thunb. ) K. Schum. ) .35 #2( Smilax china
L.) % & MR ( Mucuna sempervirens Hemsl. ) | X
W ( Sinomenium acutum Rehd. ) . = MA@ (Akebia tri-
foliata ( Thunb. ) Koidz. ) , T& X % & ( Paederiascan-
densvar tomentosa( BL. ) Hand. -Mazz. ) ,
1.2 KBRS iHEIRLE

25 AR A SR Y AR AR AT A0 B, T4 B T
NETE ERE, BUE REEA -S4 d o, BB 2
2 L s b B0 S Ak, A 28 PR A0 IR Z 0 W B
IEEFRBIOG, B IR RS 2 E SR 2R SETE
B IEE 2 L R 2 d B OSSR, E
W pH {H 6.5,24 h JELLE <, MBS REAO6
W/ TR 25°C/20°C  HIXHIEZ 60% ~ 70% , St i/ &
WA 14 h/10 h e fEE SRR K 2 5 i
Frmsmab B, 4 3y CANO,, findf K~F-24 10 mg -
kg™ (T1) , ASIH 48 F7 00 6k IR (CK) |, B340 P
53K, IsREE SR 14 d JEIE .
1.3 BFKEHERR

IKIEWIL R 25 R R, & KFEH R AA
Cd A RAFHE ALY , th T /KRG P58 B - S R AN
— B0, AR A e AR (10 mg - kg™, K B G i
AR TR) L (14 d) |, i 38 5 B v ) i ok 8 4 15 1 A
SRR B AR R A 30 & KR A X Cd AR R
B, ULk B A2 & Cd AR 2

TR0 b T8 R A AL D R A B T A I Y
JITEE 8 PN o AR B - SR B TR -, ARk
FEATAYE By pH fH 6. 65, A HLT 16.75 g -
ke ', 2NO.74g-kg ', 2 P0.69g-kg ', /P
10.32 mg - kg ™', 4L K89.06 mg - kg ™', 4@ IC
LRI Cd0.15 mg - kg ™', JLET 44
ALFR, SN Cd FEHEE 43514 :0 mg - kg™ (CK) |
25 mg - kg 7' (T1) .50 mg - kg~ ' (T2) 100 mg - kg~
(T3) , FmiyE e w B S 04 CdCl, - 2.5H,0,
DL I L, 5800 S i R R R . d—
¥R (¢ =20 em,H=15 cm) 25 A 1.5 kg 4bF 1,
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AR N IRAYK

AT 2014 45 5 F 15 HIFIG, AR Y N
SRR AR 12 £2 em, R HIZKUH
ASHETE P B B, B4 S PR3 IRE R, A& E R AR
A3, B AR EE . ARIEE UK EN, A E
WA K kbR C) RS+ A A
[ 3EK A 80% ity . SKFMLT 8 A 1S HilllE .
1.4 HmawmEREEST

WORRIAE ) 3 g AR 2588 =345, T B
KoK FEI3 RS B TR IAE i B e AT B, R
Ja B K e, W Ak, 78 105°C T 4 30
min,70°C T FHEAH ot B 1 TR AR A . 4R
i TG 2k 100 B 5 8 1T, A M 34 i R
HNO, - HCIO, YETHAL (IRRR LR 32 1), S5-Il o3
T (H Sz 180 — 80) ok I H v i 4 J
o, HE 3 IR,

KM SPSS17 #4775 26 (ANOVA) 73 #fr &
NI

2 HREAM

2.1 JKIEFHIEIALE FAEY X SRR T S B SRAHE
2.1.1 spAEHpEaiygm MR T Al LIE X Cd

N R S IRV NE

— KNSR EFE, M EI YRR TR, A
Hhn, H2s5 B, R X Cd ¥5 Y HA B it
PEo TEX —WREEACERIM N & KB4 KA TR/
FEAE T, 3% 5 C 8 0 R P 0 5 4 15 L A% i
AARBLZ AR

TN E Y EFL B R AR
B T T AR XOE 9 FPAE ), i B ER A=)
e X UM AR i B R B S S R B 3, RILEGR
TR

HE 15 MO —28 %) Cd {5 Yt 2%, mliia
R B A i, o e i AR R R T
58% , i P R I A 55 o

F1 KEEGHETARBERAEYHEDNE(THRE)
5 2 P AP/ (g : *ﬁxﬁiﬁ%%
CK T1 p i (T1/CK)
1 N o 1.65£0.98 1.53+0.56 0.559 0.93
2 THE e 4.52£1.12 3.58 +1.08* 0.039 0.79
3 S 6.24 +1.94 6.27 +1.10 0.835 1.00
4 2. 7.64+1.19 5.47+1.07%* 0.000 0.72
5 BREFN 3.02+1.10 3.73£0.61* * 0.000 1.09
6 =) 2.71 £0.04 2.83 +0.21 0.594 1.04
7 FLARIA 1.38 +0.23 1.06 +0.39 0.073 0.77
8 BRI BB 5.19+1.03 4.27 £1.02** 0.000 0.82
9 TR 8.46 +1.73 5.39+1.81** 0.000 0.64
10 T - b 8.22+2.18 7.60 +1.87" 0.033 0.92
11 [ ka] 9.68 +2.03 9.05+1.08** 0.000 0.93
12 SHRAE 9.48 +1.11 7.34+1.03 0.298 0.77
13 fii2a 6.09+1.12 5.67+1.10 0.054 0.93
14 HRAE 8.79 +1.06 6.35+1.05"" 0.004 0.72
15 T 7.66 +1.05 3.22+1.10* 0.016 0.42
16 e 15.22 +4.05 10.80 £3.96 * * 0. 000 0.71
17 WA 10.10 +2.06 8.73+1.80" " 0.003 0.86
18 fon2) 17.84 +2.12 14.60 £3.09 * * 0.000 0.82
19 B 6.16 +1.12 6.02+1.04% 0.035 0.98
20 W 13.2 +3.05 7.96+1.93** 0.000 0.60
21 TR MR e 13.32 +2.04 10.18 £1.44 "~ 0.000 0.76
22 e 17.62 £3. 14 16.35 £3.27 " * 0.012 0.93
23 =\ 7 N 18.69 +2.15 10.68 +2.08 * * 0.000 0.57
24 B K 33.67 +9.06 30.34 +7.93** 0.000 0.90
25 e 25.61 +7.21 20.60 £6.36 " 0.000 0.80

T« FOREFMEE (P <0.01), « FIREFLHE (P <0.05),

2.1.2 RERME N2 EKE, A FIAEY X}
Cd R B 22 57K, b 3843 T AR 8 i) 4

A~ B

[ERER(EA

BBl 43 51 4 3. 83 ~ 131. 74 mg « kg™ ' Fil 12. 78 ~
91.38 mg - kg ™', EKFX Cd HFLRAE T HoR,
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Hoptb b3 FIARTE Cd 5543 51 131,74 F1 62. 49
mg - kg™, BEE T EIRE P Cd B9k EE (10 mg -
kg™') ,Ei5F] 100 mg - kg™l FEE, FLb 34y
Cd FH AT Cd &a, BB R EEA2. 11, R
AR ) AR ) st B3 iz Cd (RE ), Has T
4 Ja R B N AT B SEARRRE .

R B IRREE PR Xt Cd A B RE T 555 ,
Hoph B34 Cd 5543908 6.89.6.29 3. 83 mg -

kg™ BN H IR D Cd (MR, oty 3485y
Cd /DT HGH Cd 54, 5688 R A 500 0. 18,
0.44.0. 30, 3 i 55 A9 AR 1] 35873 iz fay Cd
RE ST, DR A B A 4 Ja B SR A ) 1 S A
fite HE 21 MY BRIy 3 Cd A —E R R BE
J1, {84t EER Iy Cd & R T ARG Cd 54, 568 &R
BURT 1, 3R BEH MARES 1) 3t b 57052 % Cd IBE S
B, ot Cd B3R IRE T A BR

R2 KBFUHTARBRAENNESE

Cd 4t/ (mg - kg™")

G5 ey L T R Tl R R
1 N = 59.08 +9.81 71.84 +10.17 0.82
2 H 49.00 +11.23 59.87 +12.15 0.82
3 Sk 8.92 +2.03 13.22 £4.09 0.67
4 wH 13.59 £9. 10 22.02 £9 +0.34 0.62
5 SRAFA 131.74 +20.66 62.49 +9.68 2.11
6 ) 75.03 +19.24 91.38 +14.33 0.82
7 FLARIA 37.30 £5.04 43.28 +3.02 0.86
8 ARk 21.78 £2.02 33.24 +3.03 0.66
9 BB 27.07 £3.78 51.88 +5.30 0.52
10 T b 18.84 £2.20 28.28 £2.29 0.67
11 ok} 44.20 +8.12 83.10 +7.55 0.53
12 SR 42.86 £3.43 48.11 £4.02 0.89
13 i 27.43 £2.19 38.28 £3.61 0.72
14 Hi TR 19.10 +1.52 21.65 £1.06 0.88
15 T it 48.84 £11.52 56.66 £9.17 0.86
16 e 36.84 +3.89 38.79 +5.63 0.95
17 WA 28.08 +7.88 32.24 +8.92 0.87
18 oy} 43.46 +6.71 45.86 +7.94 0.95
19 R 27.39 +3.54 48.79 £2.94 0.56
20 o 39.44 £3.03 61.38 +4.40 0. 64
21 B AT RR I 6.29 +2.16 14.29 +2.26 0.44
22 54 6.89 +1.45 38.53 £5.33 0.18
23 =IMARE 34.01 £2.54 41.88 +3.46 0.81
24 BAGKRE 13.32+1.92 35.80 £3.15 0.37
25 E2 3.83 £2.23 12.78 £3.05 0.30

2.1.3 HEALBHEARREAR LA WH SR NI EAEY) S KB R i

24 e P R R VR R e B I A R 2
2 B, B2 A i ) B R
XAy (T1/ CKO) A DAy T P v, AR 0T 2R 9 6 R 19
FEMPERCRAEY) o B 5 R BHOR, B R 8 785k
F TR A 3t o 2 BT MR A K
1 H WSO 5, B b BB 70 4R R BB, e 78
FROBOR, H Y P OB 52 g O N A )
T

FSEPR Ry A AR i B R R
BOHR R4 N R BRI, 0 A

4%,

A AR AL AR M A AR SR AR W 110
FhnifE,

FBORNAABEE YR ARE T AL
WA, R RN D R R BRI 1,
k0.8 UL,

5 =N MIVERGE , b B IR R 22 R 2K
SEVERN 4 N )8

VU P — e, BRRE— A 26 W
TR T A A DA A BRERGE B AR L L
MM G ERAE R TR e iR IRO7 TR VR
[N N & AN e ]9 Nt 7 ST
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2.2 REHEREIT RO ESE SIFE
2.2.1 s Cdeyabie  f3R 3 RIAI, Rl 5 a1
B, AR AL, &K BFALTE Cd Bk ol
25.50 mg - kg ' (AL HE A 5 CK M ELHL B AAE
BEFARE Y150 Cd W BN 100 mg - kg™
1 =7/ S A o IR | N A 7/ i N
T 6%,

SREMRBEY RN FH5 . b
F B BT, Az R W AR, A K B
i) o 5t 50 AN () A A, RS A 0 e A8 A A X o
R, RAE S KB AETE Cd BUMHEE 4 25 mg - kg™
AL PR AR, 5 X BEAR L AR 2R AR W &R T R, (H7E Cd
B KT 50 mg - kg™ B ARFEY R BT
B, Cd # Mk B 100 mg - kg ™' B A PR T
30% ,{H55 50 mg - kg~ RbIH AT, MR AR A MR R R
T EZER, TREE K BRI Cd # R 2 37
Gadis) S
2.2.2 Cd@RESHMW  Hk4 nlH, ME®RWG0
(I, e RS ROR BT B R AR AL P S K AT
Hb 3R Cd &R T IHAREE Cd i, 88 R K

®3 FRVEBEAETERELNEDE ¢ 47

4k o EFRIY R
CK 3.369 2 aA 0.649 8 aA
Tl 3.404 2 aA 0.658 8 aA
T2 3.345 6 aA 0.468 9 bB
T3 3.179 7 bB 0.452 5 bB

T RPAENE FRACRAR Cd W BEAL LN 1 2 P 22 5% (p

<0.05) s RAIKE FRARRAR Cd e B2 A BR i I 0k 22 5+ (p
<0.01),%4 A,
HRF 1, fEt3Erd Cd Bk 50 mg - kg™ Al
100 mg - kg™ "B, Hoh B4 FIARFS Cd & BT
100 mg - kg ™', M B34y Cd WAERBUBI KT 1,1
T2 Cd AR AR 1 B A 1 i S5 i R A 4
FBHE, [Al— LB, &K AL 380 & 4R
FRBOYR T R B HEE Cd B8O EE K,
b PR E AR R B R 2 R BOE WU B s
FERBUE Cd BOMHk B 100 mg - kg ™ B4R F
1, U K FEAE T Cd i B 2R AT R R i
JITREAR R BRI 5 i

3 ik
SRR RIS BT LR G 5 A
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Cd Fht/(mg - kg™") " o b 3B4y e
i o W = HRAN RN P,
CK 0.6178D 2.369 2D 1.310 9D 3.0 12.3 4.1
T1 92.937 0C 144.623 2C 104.623 2C 1.3 5.0 3.7
T2 133.444 0B 190. 820 0B 146.820 0B 1.1 3.4 2.7
T3 164.846 0A 225.980 8A 187.980 8A 1.0 2.1 1.6

As B ER YR WA L ( Prerts vittata L. ) ;Zn #8787
SERY ZR T 5 K (Sedum alfrediic H. )™ Cd 8 & 4
Y £ 1L & ¥ (Viola baoshanensis Shu, Liu et
Lan) '™ Mn 8 & % /9 % K ( Phyrtolacca acinosa
Roxb. ) %" JFIF R TAHSCH T (HLEL R A, A
PHE R BAREA 153 i, 3225 PR W AR R A )
AR/ AR IS B RS, S BB EACE A,
2 B AR o ), AR
REM Y b, & KBFIEAE T Cd AW
50 mg - kg~ AMF R, HoM LA A RS H) 190. 82
mg - kg™ L 100 mg - kg UG A S AR HE, 7EE
YRR, £ KBFEMLRI X Cd A R 1 it
PE BRI N 3.4, H b E 340 e & T
AR, BMA FE KBRS CHEN B S EHEYAR
R CEINHESE I8 2E (Solanum nigrum L. )7
181 7 1k ( Boehmeria
nivea (L.) Gaudich. )" M, 764 W& %A L
POHERBFE A AW F Y, REWH M HE
iR R AR R PTGy B A SR A AL, T
T SRR AL A PR B AN R FE A8 L A 9
X IRHAT AR R, R e Tk e, &
KB E A 815 Y e 208 R, d ik
Ayt AL R TS e IXAB 150 IR AR SE

4 i

JKC s i 1 18 R A e R R AR 45 2R e ]
ZAM 25 FhIRE A R WA Y b, & KA
FERA TR A I B A 1l 2 R R R
FFAE (TR PRI A B 5 AR BCRAAE , 2 — T B i
L7/

& (Artemisia selengensis Turc. ) [
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