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Effects of Pb on the Growth and Physiological Characteristics of Arenaria rotumdifolia Bieberstein
MIN Huan, ZU Yan — qun, LI Yuan
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Abstract: Water culture experiments were conducted in order to understand the effects of lead on the growth, chlorophyll con-
tents, melondialodehyde (MDA) contents and permeability of cell membrane ( CMP). The results showed that the plant was
strongly inhibited with increases in Pb concentrations and the chlorophyll content increased with low Pb concentration, then de-
creased with increase in Pb concentration. Melondialodehyde ( MDA) contents and permeability of cell membrane (CMP) were
increased. With treatment Pb =50 mg - L™, the height, root length, biomass and chlorophyll contents increased but MDA and
CMP kept stable. With treatment Pb > 100 mg - 1.™", the plant was short. The biomasses of shoot and root in fresh matter de-
creased. Chlorophyll contents decreased and MDA and CMP increased.
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S S B TG 3EXT Ph R PR ARFAE , O BE— 25 R
[ i JE 0o 3EXT P i REHLER AL o

1 ERE7FE

1.1 B3e#fel

B M JG 0> 3E (Arenaria rotumdifolia Bieberstein) %)
ZEMER, ATBATR, TORE, ZFESES
B, FEAK T 2 300 ~3 600 m (Wi, &
10 ~30 em, HITERAE4—S A, R 6—7 A,
1.2 7k¥Es0L8

A SE 5 ok Y B i TE 0 3 A R B oM e
Pb/Zn " X, IEERIFEHKE S ~7 em WK ZE
R EER b BN E IR R BR Hoagland &
TG 4 d —RE W, B
K, BIROLHR ,JBE R 15 ~23 °C,Ph[ Pb(CH,C00), -
3H,0] ZbHiyk BF >4 0.50,100.,200 mg - L™',3 (k&
5,535 TH55% 10,20 F1 30 d B SRAE, I E A K 547
FIAE FRAER
1.3 MEF &

AR HERR I RE « bR R b _b ER A FE RN T
FREFECR AW R

M2 R E CRAEARAE R, R ] SRR AR,
SYIEE 665,649 1470 nm AMJIsE IR AT EE™

P ZRE(MDA) & 5 & - FFAEMRAE 7 BE R, DA
0.5% BiACE  ZRRAREU , 7E 95 CIKIA 20 min J5i
B, .0 10 min, 7E 532 F1 600 nm I E b iE R
MR

248 L S A 0 - SR R 480, R DSS -
11 7Y e, S g B i TG00 3 i 4 B AP B TR I Fe
1B, DAAHX FE 5 48 30 705 440 0 S ) o5 A AR Pl S % =
EHR BT 2/ W5 AU SR x 1009%
1.4 it A%

FH DPS HE I FT P < 0.05 5K LR B

FHERT , I SPASS BFHEATAH M AT o
2 #R

2.1 Pb SR EIM T O S R KMEYEMN T

G5 40 A B VR B X B, (B Wk TG O S v AR
BIRSE LFE TR ABE (R L) 4WRE R 50
mg - L~ B[R T O SRR TR A AR L B 2 T
TAENRAAE IR T R S 3 ) BR S E R AR, T
W2 N B) AR | B D00 SR R S B A e, 4
W FE A 100 1200 mg - L' AfAE K2 B, 76 kb2
30 d B, bR BE v B B AR A6 A 30,5 em TR REE|
21.2 em,

(58] P T SRR 6 U I s [ ) AR Ab ZE AR TR 22
HhnES, BIRE T 2B . FARTESK
JE7 200 mg « L™t 5 %) BEAR e B35 T RE, 78 R [l it
B34 51 L JR) BAXT By T 27. 2% ,33.8% F137.9%

IR TR vl Ak 8 %of [ I T 0 38 A ) B T R
F(F1) . BAMEIKREE N 50 mg - LA, B JC03E
Ac%7/h = | ORIV B 2 e 3 8= s B
329% F122.2% . GYFE R 100 #1200 mg - L&, [
TG0 3% A i B 3 e o BRI, b b 0 0 2 R R
8% ~66% , M FHBB/UEEEN 11. 1% ~55.6% 4%+
b R E KT T,

2.2 Pb REMEM L LEHFEESENIIT

R BXT RN TR R R B ', MR
a, M4 E b AIHE o/ b LEME MY AR(F2)
(BRI B T 3 R 26 B T S W 3 I B B TR
Fepl2Ab 3 30 d, B Pb ¥R EE R O 35 %) 200 mg -
L7 Mg Bfh 0.62 mg - g7 BEFFEF 0.51
mg - g ', AT AI AR AL, 59 BE R 50 mg - L7 AT,
MRS BALES BEEER, O HE A
100 1200 mg - LA}, B TGO EH S E B8 55
R b B R

=1 PbxEAMTOFEEKEM

Table 1  Effect of Pb on plant growth of Arenaria rotundifolia Biebersiein
SR/ BRI/ em RE/em Ho IR W EREE
mg - L™ 10 d 204 304 10 d 20 d 304 g 104! g+ 10 B!
0 20.6 +1.7a 24.5+1.5b 27.5+1.1b 6.7+0.9a 7.1+1.4ab 7.3 +0.9a 5.0 0.9
50 21.7 +3.29a 27.5+1.9a 30.5+2.1a 6.5+1.1a 7.7+0.9a 8.0+0.7a 6.6 1.1
100 19.7 +1.4a 22.9+0.6b 24.5+0.2¢ 6.1+0.5ab 6.5+0.6b 6.0+0.5b 3.6 0.8
200 16.9 +3.5a 18.4+0.8¢ 21.2+1.5d 4.9+0.4b 4.7+40.5¢ 4.5+0.5¢ 1.7 0.4
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Table 2  Effect of Pb on chlorophyll content of Arenaria rotundifolia Bieberstein
fifil/d R/ mg - g7! B /mg. g™ R a/mg- g™ HFEEb/mg- g HHRE /b LUH
10 0 0.61 +0.03b 0.45 +0.0lab 0.16 +0.03b 2.58 +0.10a
50 0.67 +0.01a 0.44 +0.03b 0.22 +0.02a 2.16 +0.16b
100 0.67 +0.01a 0.48 +0.0la 0.20 +0.01a 2.43 +0.12a
200 0.57 +0.02¢ 0.46 +0.01b 0.12 +0.01¢ 2.42 +0.09a
20 0 0.51 +0.04a 0.36 +0.02b 0.16 +0.03a 2.78 +0.06a
50 0.55 +0.01a 0.40 +0.0la 0.16 +0.01a 2.56 +0.08bc
100 0.45 +0.01b 0.34 +0.01b 0.11 +0.01b 2.68 +0.09b
200 0.44 +0.01b 0.32 +0.01c 0.13 +0.0lab 2.38 +0. 16¢
30 0 0.62 +0.02a 0.42 +0.01b 0.20 +0.01a 2.08 +0.03b
50 0.62 +0.02a 0.46 +0.0la 0.18 +0.03b 2.79 +0.41a
100 0.57 +0.02b 0.39 +0.02b 0.17 +0.01b 2.39 +0.17ab
200 0.51 +0.02¢ 0.35+0.02¢ 0.17 +0.01b 2.25+0.18b

HARR/INEFRFRRIE P< 0.05 KF F2ERBEKF ., Note: The different small letters indicate significant difference at P < 0.05 level.

AR AL IR 4R R a SRR, 5 W JE
TR R R a 256 LTS T IR, 8k
JEH 50 mg -« L' A4 K a SR SXHBMLA BT
A% HHRBES 100 F1200 mg - LB, 4R K a & i
XA B ERER, SHREK a tHEL, R E b
ZRMHFARBR, AEEAEAXTIHEER b &
5% AR ELs D IR E R 15% ~18%

FHERE a/ b IETE 10 d BFAR4EA] & ,20 d B
EIR AN R B3 FRAK, 30 d A Ab B YR R 50
mg - LT MG E /b TR, (HREE 840 Tk B
1A
2.3 Pb e EBXMEM L OXR _BSEHZM

MDA & & fiE Pb b3 ¥k B A5 B & 3 m (&
1), &5 BE 4 50 mg - L™'H, MDA & B 5% A 2
2 MR AER 100 F1200 mg - L™'if MDA &85
ZEHm., SXTROM L, 7E 30 d B, B AT 03 MDA
AT BB AN T 25. 1% (130. 6% F1177.9% .
MR BE R 200 mg - L'AF,30 d [ MDA 8210 d
7 5. BEARRBBR _BESEM P IkEE B E
TEAHS(10 d,R* =0.98;20 d,R* =0.935;30 d,R* =
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Figure 1 Effect of Pb on MDA content of

Arenaria rotundifolia Bieberstein
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Figure 2  Effect of Pb on CMP of

Arenaria rotundifolia Bieberstein
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EE4TREAE o (B it o0 3R WA K, X 58V BE SR 100
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b BEYE B AR B R A

R ITER BN, TR A AR K b -
TREEER AL T AR AE I 2 B B L, MR E R
B R =0.944" (P <0. 05); HFERAMBEN R =
0.987" (P <0.05); & EMM FIMBEFEH R =
0.94" (P <0.05); i+ EFHL T HH R*=0.90"
(P <0.05), UiHH Pb X Bt Jo.0 38 A K RIS R 11

B A — B B R R AR — AR
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FEES A ST, 40 AR S AR Jo I R (%) AN MO B
MRS Kt EALME = A 9 8 (MDA) , 15 — 45
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HK/INAT AR N A B0 e iy — R B AR . B
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