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LR EY (Veronica didyma Tenore) HX A, R B RF B o KA E &, 57 % RE 45
WAt EENAERFe G R A YR WEELENEBFT RS LT @A ANE, 4R
F R :5.15.30 g/ L 45 A0 22 2 B L4 04 A K ATAR AR R ,45 g/ L 45 R B AL 3 s L3 oy oy A K
AAHER . REBEARATEG TR £ F B AR R R R R5RE60g/L TR
BRRE TR, HALH 470. 82 mg/kg; REVR AL T, REMGEEZRKH DT L,

KR TN (Veronica didyma Tenore ) ;4575 4L s Ttk

hE 5SS 688. 9

B BEIR I TE R 25 N 280 R 2 B 2 O R
WA T — e R R, P R A TS R AT R
BT ER L, BEARAR T 7 B R T L2
Yt fE B NSS4 P T i AR AR 2 R 5T
SRS R G005 RS R 57 AW B R
I, 1545 5 Zh g, 2 F RS RS, RBULERE K T HZ
FRESE, RIS B E TR e, s Y
HEYIME R B BB R E SR W BB B k2B 2
TR KBRS 1B R RAR, AR TR E54 , HlE S — I
TS YRS HE T RS R R AE TS P E X, N S
BEMER, LSRR T SR ME S FNR, — i
PrsE LUK BRI AR AR E BOR BB AR 2R
TEMMPER A M TRLE B0 . X BFSE LA B ikt , 4 #
HXF T e T 520 R SR AR AR, LU O 595 Bt IX S
Wiz ZRMISIRYE.

1 #RERE*
L1 skl

P 3 - A A - A T R UV 27 B A I bk
RZ L, DIRXTEREE o iR ) o L EAIGE T
Wi 1 LIRAFRAE. AR AER b ER
14 em. & 18 cm HIZERA KA 0. 875 ke sF i HgIRS +
.
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PERAE YY) « BEBEYH (Veronica didyma Tenore) K H1E
e DT 27 e A el % R N g LUk T35 )5 FE R i T 1D o
ARG, T d K E—BUN A T AR
L2 BBk

SR FH BB X B 11 5 BN () 40 VR 3 Adb 38K F 3
% 5.15,30,45.60 g/L, B Hoagland & 32 ¥ Jg XF
MR, MRREEFE 7 d IS, 7E AR 1 9 T T B 0 v
HOSR VA W, TR U6 HEAT 45 38 3056, B 90 B S AN 7E R )
I B A8 A 1E T R TR P A R R B AR E . B
R ALHAKF & 4 MEE LR 24 ZAFKFE, I
B 10 d MR 1 KBk m . Bhad 45315 . W 8 R R Ak 38
MR A Y &, SRR A R AL Pb &
B, 8 40 BT 2 A TR O [ 4 VR B 38 454 T T
FE IR B BARAE
L3 JEHMNE

FE A i Ak 3 T B < Pl 2 X0 22 3RS ) R N
FE A AR (ZE R 3 ANER 43 BET BS54 AR 1 g,
INERR B RS R H R R R AR EFKER
Z 25 mL, i U8, JRBCH IR . I A WEX-120 24 fJR
FoXeEHIE Pb & &,
2 BRESW
2.1 4RI X B A KA
2,11 4ShaxtEENRENEE RE 1AM,
5.15.30 g/L #h vk BE AL B R A A BR K $VE %545 g/L
60 g/ LALVRE AL T MR F F &, - HF S
HT 55 3 IANEE 4 I E i 60 g/L #Y ik AL BT
FIHKE £MMEE. AL 4 RN BHRTE LR TH,
5 g/ LANWR AL T bk & Lo Xt BRAE I T 7. 92%;
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15 g/L 8k BEALER T A bk & LU X BB 3 in T 18. 73 %
30 g/L 4 Wk P AL B F bR R L X BB B 0 T 24. 23 %,
M7E 45 g/L AbF A F T BB E K18, XTI
AT 9.33% ;78 60 g/L 4 i TERBEHLETEE,
Ul B = MR BE 45 g/L 1 60 g/L 45 8 X BEBE G i) AR
KAEMFBIER , EZ-4HFEEM.

x£1 ATRABETEENNKES

Table 1 The height of Veronica didyma Tenore under

different lead concentrations

i 4He ¥ Concentrations of Pb/(g+ L™1)
Height/cm 0 5 15 30 45 60
JERkE Height 8.75 8.73 8. 69 8.76 8.79 8.75
%5 1 I The first 9. 26 9. 68 10. 22 9. 96 9.10 8. 86
%5 2 ¥k The second 9. 82 10. 65 10. 96 11. 09 9.25 9.11
%5 3 ¥k The third 10. 12 10. 89 11. 89 12. 25 9.62 iz

%5 4 K The forth 10.73 11. 58 12.74 13.33 9.75 I
2.1.2 FAxTEEMEY BRI EYEYRE
YN EZEIME T2, &k 2 TH,5.15,
30 g/ L 4y J3E Ak B X 362 262 49 B AR ) A AR EAE
W& v BE 3 n , R N B A W B B T e 3,45 /L
YR BEZKF T Bk AR W BT R R T o U B o R B A 0
TR BARR A Wy B SR AR P T B R VR R S A i
TR A A A LS LAY o A ) v 45 i 38 X 2%
O 2 FIAR R AR Wy B X 3 R R, T ELAS [ vk B
B 8 XAR A 4y B R R LU 2R A W) B R (B

R2 ATRABMETEEZENNENE

Table 2 The biomass of Veronica didyma Tenore under

different lead concentrations

AR (TER) 4He ¥ Concentrations of Pb/(g+ L™1)
Biomass (dry weight)/g 0 5 15 30 45 60
Bty it
2.49 2.97 3.56 4. 36 2.33 1.94
Shoot biomass/g
RAEYR
0. 87 1. 60 2.76 3.70 0. 68 0.25
Root biomass/ g
Bk

3.36 4.57 6.32 8.06 3.02 2.20
Single plant biomass/g

2.2 BEBEANRTET IR R4

2.2.1 BENXH[EHLINSGE  ITERER .,
ME SRS BAF T IEIFN ESEEY E KK
SO, HER 3 AT, BEEEANAR ZE NI G Pb & BATREE
Pb b3 B (4 32 = T 3 0, 4% 2% B H A S B R BY
WR>M>ZE, BEEHREHPHITRITMERTRE, X
MAE 60 g/ L ALTR T IR B RAEZ 1 142. 57 mg/kg,
T AR W AT Wk B fE 60 g/L Ab B R X Fl & K {H
470. 82 mg/ke, B2EM T S B 3.3 f5. ULHIETHEAME
YA J5 4RI TR RAEAE I AR TR, U A B 1) 3 AR
3, X AT RER T AR 2R A AT IR OB S BEL AL 5
Tt — AP it ARy E e, TR AT A Y R bR oy
R R BEAR AR B A Fr it — ST R

*3 EBENSHREHLANHESE
Table 3 The lead content in

the different organs of Veronica didyma Tenore

Ab Rk Pb 1 # & Contents of Pb/(mg + kg—1)

Different contents/(g+ L™1) R Root 2£ Stem - Leaf
0 7.53 1. 05 3.59
5 60. 38 3.04 29. 67
15 108. 53 7.83 39.09
30 210. 53 9.45 76. 20
45 306. 43 11.23 90. 74
60 470. 82 20. 21 122. 36

2.2.2 BENNESBMNEBRE HBRLRB
FEH B A T 40 1o b s B A IR O,
EigEY EMARESROSESH T HRIAES
BERMILET . B4R FEETEYRRRIGRE
TERE IR N 73 B, 7 76 2R BB, U AR 2R B & J B
o Ho ) 250 rp BT o BB OR B R e AR AR ]
o EARAIERS RE DR, A 1 AT R R VR Pb
ALFRSEAFT B RE G XS Pb iR B R E AR, 1~
60 g/ L AbFE AT B R B BB A %, B 30 g/L
Pb ¥ Ak 3 2 1F T e 7 2R B A, HAE 9 0.33, 0~
30 g/ LARFRIAMF R, e 8 R ECH W1 B 4, X W] B2
TR 85 Pb B9 AN B R B BT, AN i
TERS b bR (HBEE L B AR Pb & A
L HEBEAEER. 30~60 ¢/ L ABRAAMT BARFEB R
oW in B i 3R 1 FR 2 ", A K 3B 2 Wi
55, M B AR AEERAR . WEEE Pb HTHIED
BV, R ERE A A K.

201

%E3% 28 Transfer coefficient

0 5 15 30 45 60
)% Concentration/(g-L")

Bl AERETEENY P NEBRRY
Fig.1 The transfer coefficient of lead in different organs of

Veronica didyma Tenore

2.2.3 BEEMNAFSENESBHNEERE BEE
RFYUREHEY PR RY SRS ERP R RY SR
MESE™ . BERBTHEYN L EESBITR N EE
AESI. EARARBOER, WA 5 M 1 i T
=, Bz Y B R PR R AE h R . A 2 A
HLEEEEINTE 5 g/L Pb ALEKE T, B AR R R, H
1B 0. 24, 1 7T A P A R e B2 0 28 B 4 A A (R AR
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I B Ak BT 2 0 A K T B, o < R A IR M
PRRE 50, HEE LRI B R TR B AR R AR R
o {BFE 15~30 g/L Pb WALB AT, i 2 A 1
AT BN Y R R RO BB R AL B,
AT RE M TN TE L Ph YR BEE B A o (R P & A AR
SEMITIRRES
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B2 AERETEENN P HNEERY
Fig. 2 The bioaccumulation coefficient of lead in

different organs of Veronica didyma Tenore

2.2.4 BENNELSBEHVIBLE ELBEIBL
BRE-TMEEEZENES AU EYEEE SRS
eI AT, R 4TIFE W, BEE A B B 1
b, BB EEX E RN TR LAERAE BT E
30 g/L AbFE T HXTE & B4R B EIAT744. 47 pg,
EXTHRA ) 28.6 5, B TEEHNWEYER AKR
B, QAR K E AR A, XS TS B ESR K.
*F4 A[E Pb BT
BEEMNNESBIHRNIREE

Table 4 The total Pb absorption amount of
Veronica didyma Tenore under the soil with different lead concentrations
AbF e BE i b ER e o b FR i TR B

Different contents Fresh weight of shoot Pb content of shoot Total translocation

/(g LD /g /(mg + kg™1) /vg
0 8. 82 2.95 26. 02
5 9. 68 23.01 222.74
15 115 31.27 359. 61
30 12.51 59. 51 744. 47
45 7.17 70. 86 508. 07
60 6. 55 96. 82 634.17

3 Zr5itfit
60 g/ L Pb AbBKF T B BEMINHH RECKT 1,10
BEAREEIKF T 9 Pb ¥R B 22X bR A ™ A 3 FAE

AREIEE AR ARIENTEMEY B EEL BRI NE
FARYE , 15~45 g/L Pb AbBR/KSE T BN R
BI/NF 1, B HEKF B B0 Pb (195 4R Ry
INF 1 ARYE R & A AR RN REE N E S B
Pb Ml & £ .

L REHEY &R TR 8 % R Y
A B R AR S R T A — R AR . I A
TRk TR A A B R B G I 4 R AT I TR A RN
S5RFH,5.15.30 g/ L H5 AL B B B0 ) bk o A A=
BRI 45 ¢/L S E FFip M By A K, 1
R AN A W TR, T A BEK O T IR E R
ik 1 063. 16 mg/ kg, PR I , B2 B YA it 415 7 B 00 4058, L
AN AR E AR R X .

MATEE B T 236 Pb Bkl T 4 38 5
FTPELIE , 45 R B ARTR L i B TR B Z /) Pb
I P MHE M —FEZNLSH . SRR E A
T BB R Pb MR B K F b - ER 5, 7] RE 2 B 2
YN A8 P TR 2 —

S 230k
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Study on the Tolerance of Veronica didyma Tenore to Lead
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W E. Ak —58 3F A et —B A (Paris polyphylla) # X4, £ R B 8 A (& X,
30%.60% Fe 750 AL T, 2 T et —H 4 A&k £ (Pn) Ak £ (To) e — 81k
BRI (CD AILFE(Gs) &8 R (Pro) 4. #1 4% (ChD 4 & ./ =8 (MDA) 4 & fo T 5 b4
(Su L, MRTREALSHAD Lt —BERRERRETHASH R EAZER, ERE
IR P ALEE 30 d BFL,60 0 FAKE T Lot —H 04 KAk £ (Pn) A& (T ALFHE
(G) & B R (Pro)feet 4 & (ChDA & & %H,% %14 5.82 pmol » m™* ¢ s7',1.60 mmol e m™® « s,

0.14 mol * m 2 « s71.19.25 mg/g #= 3. 72 mg/g,

BESH RN, 3Lt —HBA AR AL A 7

FrBICE, TiE B TR ALIE, B 609 A T,
KW - —ABE W s YA R s AR R

hE5HES:S 6819

LM —H AL (Paris polyphylla) BB AR EME L
EARAEY, BRHRBEHEY EREsE . I
P B A A G M E R, RIBIEZEHF
BITAFIE R B, RIIHED 15 B —8
AR R P ibR Fia Rt F 25 B R BRI, fEbE
EREEAMELGE AR CGEE R &0 EX LT
— AT R BB ALK, Ui i — 78 8 JFORH & 1)
— BRIy PR R A B E MR ok

E—EEEN: T RA983) &, AL, 8%, N E B NF H R
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com.
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S — B L R B A AR AT T 5 RN AL
FEAIE ST s K 41 5500 WP B B B RR R TT R AT
TOHERSE . A REHXN L —REERETR
WroTeE WARE . G IREREER KR A AR R R,
RARMAEF hEAREM RO . Lt —EEA KR
WG, — T 5~8 A REMIZY, ML IR R HAE K
REMEENTZ—, ZIKB T T A [ B AL 28X
L —HAE A A BRI AR, B FE BRI —AL
AR B A B, O H N TR A |l g4 42
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Abstract; Taking Veronica didyma Tenore as material, by means of atomic absorption spectrometry, the influence of

different Pb concentration on the growth and enrichment of Veronica didyma Tenore were investigated, in order to

explore the value of Veronica didyma Tenore on remediation of lead in pollution area. The results showed that 5 g/L,

15 g/L and 30 g/L concentrations of lead played a driving role on the growth of Veronica didyma Tenore ,but 45 g/L

concentrations of lead inhibited the growth of Veronica didyma Tenore. There were differences among the different

organs of Veronica didyma Tenore on the absorption of lead. The root was the strongest to the accumulation of lead. In

60 g/L concentrations of lead, the value of accumulation of root was the highest, which was 470.82 mg/kg. The

enrichment coefficients of Veronica didyma Tenore were less than 1 at different concentrations.

Keywords : Veronica didyma Tenore ;lead contamination;tolerance
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