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Cd and Pb Tolerance of Rhizosphere Bacteria of Arenaria orbiculata in Lead - zinc Mine Area Isola-
ted by Different Media

ZHAN Fang — dong ,HE Yong — mei, LI Yuan,ZU Yan — qun, LI Jie

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)

Abstract; Culturable rhizosphere bacteria of Arenaria orbiculata in abandoned lead — zinc mine area in Huize, Yunnan, China
were isolated by common, Cd** or Pb’* containing media. Cd and Pb tolerance of bacteria isolated by 3 media was studied by
culturing the bacteria in fluid media containing Cd** or Ph>* , the results showed that: the growth of rhizosphere bacteria of
Arenaria orbiculata in abandoned lead — zinc mine area was suppressed by Cd** or Pb>*. The average EC,, of Cd’* on inhibi-
tion of the growth of rhizosphere bacteria isolated by common, Cd** or Pb’* containing media was 0.20, 0. 41 and 0. 24
mmol + L', the maximum ECy, of Cd** was 0.70, 0.79 and 0. 48 mmol - L™" respectively. The average ECy, of Pb*" on in-
hibition of the growth of rhizosphere bacteria isolated by common, Cd®* or Ph** containing media was 0. 40, 0.53 and 0. 52
mmol - L™", the maximum EC, of Pb** was 0.77, 0.87 and 0. 82 mmol - L.™" respectively. Cd and Pb tolerance of Arenaria
orbiculata rhizosphere bacteria isolated by Cd** containing media was stronger.
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T E i ks . TP R TESRIT Y
3BT WA M7 AR A N, SR F LS SR A S B R
EEERTEPWREY , WAl ek E L B
Y, SR, BEJRIS Y+ Ul N R 2R E &8 LN
TSYE R, F L TEH R 5 BB kB R 5T,
ISR FH R 28 4 JB R 0040 B 3 B 4 TR T A B P AR
Y, RGBSR NSRS RS
REBNREYERNZESRE N LEGHEE RE
5 BB

SEEN T A RIE, K4 103°03" ~103°
55", 3045 25°48" ~27°04" Z [a], S EEANEER ISR BT
S AT RGEM R T o TR R AR
FHE G, BTi5£ Pb il Cd FEEE ™ HISHH)
R TRFEH, [H M TC 03 R G M A B 0 X BF A )
SRTYERI S | SR8 HAR B 4, 38 5k 40 B 3 AL 3%
FRERMT Pb 5 Cd ML BRI R R S A T X E
A0SR AR BRAI T IR F & R [R Mk B Pb 5§ Cd Y
WAL REIE TR R MEBR AR RES B
YA Pb AN Cd bt , SE TR 55 R R A B 35 B R 8
FARLST B ARAS T 4 i B B Pt I SR B 40 1
A R i T 4 I it P DA AR AR LR 2 AR TR o

1 #R5FE

L1 SRR

[® M- JC0> 3% ( Arenaria orbiculata Royle ex Edgew.
et Hook. f.), APTRITC.L3K)E, ZFAREFLR
A FEREEEN T8 5SS,
1.2 BmXESRELTERES &

SFLEBERENZE Pv/In 77X (IR
2 463 ~2 516 m,F 103°42’44" N 26°38"58 ) +#HE 4 4F
0.5g-kg ', 2M0.8g-kg ', £2403.9¢g-kg ' ,pH
6.03,4> Pb 3 156. 28 mg - kg ', 4 Zn 45 308. 21
mg - kg ', 4 Cd 55.92 mg - kg ', TEALH X FEHLIE
ARAT T AU AR B W TEO SR AR AR 10 %, 2 RHAR
FLFL I EPARTR , PRAFE R SRR B A .

TERIMRAREEIG 1) 3 FhEF AWK , B BHIORG
AR SR A9 4, IRA 10 MARZ A —1edh, BT
A 100 mL FEEKH =AM, Ik% 15 min, 2815 HEf
A AR B L SRR, A T AT A S IR B A

~»[10]

A o

L3 REEHAESBSIHE

AR FRERFNE 3.0 ¢, BEEHRS.0 g, K
fEBEERIT 1.0 g, KEAEFR 1.0 g, 38 18.0 g, 7818
7K 1000 mL,pH 7.0 ~7.2, R4 2h B RFHIE
A5 (CdCL, - 2.5H,0) FIfiEER4% [ Pb( CH,CO0), -
3H,0], Ee M EE >4 100 mmol - L' f% Cd** F1 Pb** £
Wo MERFEREGEHZE 50C B, A Cd** £
WA IR 24 1.2 F1 5 mmol - L™'fy Cd**,
Yehd Cd** 3% 35 5 B Pb** B W i 45 3% 9% &
AR 2 4F0 10 mmol - L™ PY** ,¥E R & Pb** 12
Fegt

KRR RTARE, FEHE ISR 3 d Fits. Aig
ZAE 105CHAR Bt T 6 ~ 8 h  EEE A LT IER
Bt Bl , B 2R A5 AR Br £ 3547 55 U8 4540 [R) A Ak
T EE, SRR W T, TR AR bR 4
BB B A LT cfu -
unit) 12!,
1.4 CdFn Pb B TEHM L ORREHAEFEKEMN
EC,, B9 E

A4 RBEAKGRKREFRE(FRE 3.0 ¢, HH
W:5.0 g,NaCl 5.0 g, 28487k 1 000 mL,pH 7.0 ~
7.2) @B A mEER Cd* R Ph” BT, 2 A &
Cd*' ¥k EE#40.0.01.0.1.0.5 12 mmol - L' ,Pb** &
B4 0.0.01.0.1.1 110 mmol - L 'IEHR ., RE
A BYIREEA mL R, REE&H.

PREEFE 2 d IR0 O SR PR gl 1 O T 5 L 35
A 10 mL JEHE/K A, % B b B 3, BL ek 3 x 10°
AR BR S . AR A" W R S s
A1 mL G B 7K 8% B i 0O SRAR B 40 B8 1R B W, DA
1 mL JEER K X BR, B2 R 1 mL 4 B B B Ab
6 FRAIALFIS R 3 AT, BT 28R 2 d s,
K 721 536 E T, 600 nm Kb I RE 35 FR WA 0D
(B I ELLR A v R S T T 0 SREAR o 4 T 3
TR AT 0Dy {5 M 50% B B 7 g Cd* " il Pb* e JiE
LB Cd>* 0 Ph”* Xof (5 - I Uy SRAR B 41 B8 21 K 2 5
TR EE ECs, o
1.5 Hgsrif

KGR DPS6. 55, Duncan i & 4 2285, 43
Mt X E 0O SEAR PR AR B9 AR ) Cd® ' e BE Ab
BB A SRR ODg (W2 R B E M (n =3) ,Jf
H4 Cd>* A1 Pb> " S8EES X [ J0. O AR P 41 T %

g™ ' T+ (cfu, colony forming
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FRI OD g, fHL 2 18] F A5 R KL
2 HREHSH

2.1 A58 REM T ORREEAFN S B 5iHE

FEH AT E FA KB X B i T0.0 AR
PRANFESORIAT] 8. 37 x 107cfu - g 7' T+ ;78 Cd** ¥k
B 1 mmol + L'l 2 mmol - L ' i B IS FH 51
L B4R 1,06 x 107 F14.59 x 10° cfu - g7 T
+;Pb> YR BEH 2 mmol - L7E}, B8 K 2. 28 x 107
cfu - g7 F ., FTUL,CA®" il Pb?* AR 5B 3 A A A
X B A TCO AR PR A B A K BT, Yk FR e
Fp CP YR 4 mmol + L™, Ph* YR 5
mmol - L' 10 mmol - L "B}, 524505 & 0t To 038
RPRAIE AR .

A EIE RS, W AL IR A Bk 12 A4~
[ T L SRR B 40 B8 R B, I Cd™ Y I e B R 1 52
FE EHRE O AR, MR R E A TC O SEARBRT Cd 4175,
A Pb** Rk R PRI T AR, A R
To U SEAR R Pb 4B . #YERD X B M TC.0 3RAR Br 41
B RBRT Cd 41 o FUAR BR it Pb 41 8 41k J5 2R A7,
2=
2.2 BEHMEFES B IRERMEE KRR

¥WHEB P CL ¥ EEH 0.01 mmol - LA}, 12 4
Bk, 4 NERAE KRB BE TR CS HKIE R 0.1
mmol « L™, 10 ME R K B B3 TR Cd° W

370.5 mmol - L'l 2 mmol - LB}, 11 PMEMAK
RIREE TR, R0, R G AR 0.1
mmol + 7" 3N 4 B i J5.0 SR AR B 40 18 A 2E K, 41
RAERKER Cd* WA BT M, Cd* 545485
DX (B W TT00 SRAR o 41 A AE K i 2 A S 3 B I 3 SR A
Ko Cd** X 11 BRI O AR PRI E 1 EC5, FIME
#0.20 mmol + L™', Hoh, 7 #RE§ B EC,, /N TF 0. 20
mmol - L™ 4 #RE 1 EC5, X T 0.20 mmol - L', R
{5 0.70 mmol - L ' (& 1),

S PhY T kR S 0. 01 mmol « L7'E,12 4
RSP 3 AREBREKBERE TPV WEN 0.1
mmol - L™'H},5 MM KRB T ;P M N
1 mmol - L™"F1 10 mmol - LB, 11 PN E kAR EY
WEET B AT, RS P REXD 1
mmol « L~ i ZE 3[R I 00 SEAR R 40 B (K A K, 4
WA KBRS Ph " HE B FHE T R M, Pb 54 AT
X[ i TG 0 SR AR B 40 T A K B B B fRHE G
Pb** % 11 #k B - JG6 0 SEAR BR AU 1 ECs, -3 ME N
0.40 mmol « L1, Hirf, 6 &R [ M-I .0 32 AR b 41 145 Y
ECy,/NTF 0.40 mmol - 17" ,5 BRE # EC,, K F 0. 40
mmol - L' B ARAE#0.71 mmol - L' (FE2).,

2.3 & Cd*" EHEH BR A E AR

¥igewih Cd* kB 0.01 mmol - LB ,9 N
BE2AFEMRAEKERE T B, C&2 WEERNO. 1
mmol + L' i} 4 NREMRAE KRB E T C N

F1 CAAETENERESBNERMTORRERARE 0Dy, &.ECy, F1E X R

Table 1 ODyy, value, ECs, and correlation coefficient of rhizosphere bacteria isolated by common medium
of Arenaria orbiculata under Cd treatment

ik AR P AR ODigo i value of ODgyg ECso/ R

Strains 0 mmol « L~! 0.0l mmol * L= 0.1mmol *L~! 0.5 mmol - L.™! 2 mmol « L~! mmol + -1 correlation coefficient
YCB -1 0.642 +0.011a  0.592 £0.017a  0.271 +0.028b  0.136 +0.008¢c  0.109 £0.013¢ 0.08 -0.69* "
YCB -2 0.517 £0.011a  0.506 £0.008a  0.404 +0.011b  0.121 £0.011d  0.155 +0.013¢ 0.25 -0.73**
YCB-3 0.671 £0.010a  0.658 £0.005a  0.347 £0.007b  0.153 £0.010¢  0.066 £0.027d 0.12 -0.77**
YCB -4 0.838 +0.023a  0.751 +0.030b  0.074 +0.017d  0.204 +0.017¢  0.092 +0.017d 0.03 -0.57"
YCB -5 0.724 £0.009a  0.595 +£0.074b  0.204 £0.031c  0.055+0.010d 0.139 +0.036¢d 0.05 -0.55*
YCB -6 0.318 £0.009a  0.299 £0.012b  0.283 £0.014¢  0.110+0.013d  0.057 £0.012¢ 0.35 -0.87**
YCB -7 0.371 +0.007a  0.376 £0.046a  0.133 +0.007b  0.035 +0.011c  0.060 +£0.005¢ 0.07 -0.61"
YCB-9 0.487 £0.020a  0.376 £0.027b  0.095 £0.006¢c  0.054 +0.008¢  0.061 £0.007¢ 0.04 -0.57*
YCB -10 0.296 £0.024a  0.296 £0.011a  0.152 £0.023b  0.066 +0.010¢  0.050 £0.001¢ 0.11 -0.71**
YCB -11 0.290 +0.008a  0.298 +0.008a  0.276 +0.007a  0.100 £0.008b  0.054 £0.013¢ 0.35 -0.86*"
YCB -12 0.661 +0.007a 0.647 +0.009ab  0.630 +0.010b  0.402 +0.006c  0.094 +0.018d 0.70 -0.98**

W *FRRP<0.05,**F/mR P<0.01, Note: *means P <0.05, ** means P <0.01.
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Table 2 ODyy, value, ECs, and correlation coefficient of rhizosphere bacteria isolated by common medium

of Arenaria orbiculata under Pb treatment

Hikk A Pb?* ¥R EE T ODgoo fH value of ODggg ECso/ MRRE

Strains Ommol L' 0.0l mmol L' 0.1 mmol - L~} 1 mmol - L1 10 mmol * L~! mmol + -1 correlation coefficient
YCB -1 0.642 £0.011a  0.593 +0.052a  0.429 £0.012b  0.246 +0.027¢  0.108 +0.064c 0.53 -0.76" "
YCB -2 0.517 £0.011a  0.543 £0.034a  0.581 £0.037a  0.174 £0.043b 0c 0.71 -0.81**
YCB -3 0.671 £0.010a  0.654 £0.007a  0.489 £0.029b  0.213 £0.014¢  0.172 £0.048¢ 0.46 -0.69**
YCB -4 0.838 £0.023a  0.668 +0.050b  0.802 +0.038a  0.055 +0.014c  0.043 +0.022¢ 0.25 -0.68"*
YCB -5 0.724 £0.009a  0.521 £0.024b  0.520 £0.043b  0.051 £0.016¢ Oc 0.16 -0.70**
YCB -6 0.318 £0.009a  0.309 £0.003a  0.324 £0.009a  0.030 £0.015b Oc 0.37 -0.73**
YCB -7 0.371 £0.007b  0.424 +0.039ab  0.478 +0.012a  0.049 +0.031c¢ Oc 0.47 -0.72**
YCB -9 0.487 £0.020a  0.374 £0.011b  0.396 £0.004b  0.041 £0.018¢ Oc 0.29 -0.72**
YCB-10  0.296 £0.024a  0.297 £0.006a  0.326 +0.004a  0.051 £0.025b Oc 0.48 -0.76**
YCB -11 0.290 £0.008a  0.296 +0.001a  0.279 +0.004a  0.033 +0.051b 0Ob 0.38 -0.73**
YCB-12  0.661 +0.007a  0.648 +0.005a  0.627 =0.003b  0.050 +0. 008¢ 0d 0.33 -0.72**

W *FR P<0.05,"* s P<0.01, Note; "means P<0.05, **

means P <0.01.

0.5 mmol - L 'f12 mmol - L 'A},9 MEBAEKES
TR E T, AT, 8\ G WX 0.5
mmol - T.™" i, S 25 #) i [t JE L SEAR B it Cd 40 1
MA K Tt Cd g A KRR SR Cd* W BTt
BT TR, €A™ A9 A4 BT IX 5 i 0 O FEAR B i
Cd 40 1 35 35 W ODgy 18 52 H 18 35 50 B 3 4 3¢,
Cd>* % 9 #RIF I Jo.0 AR R Cd 4IBE R EC,, F31E
7 0.41 mmol + L', Hefr 1 #kEM .0 3EARERH Cd
HE N ECy,/NT0.20 mmol - L' ,2 #RE K EC,, KT
0.70 mmol - L™ £ KAE#0.79 mmol - L' (3£ 3),

RS Pb* HREEN 0.01 mmol - L™'i,9 N
A, 3 AR KE B EWM, 1 MERERERE
TR Ph* HRBER 0.1 mmol - LB, 1 MEIMkA K&
BEWIN,BH 3 A ERAE KRB E TP HE
31 mmol + L™ "1 10 mmol - L™ "&,9 MEBAEKE
B E TR ol L, 35 3R W KW Ph T R B
St Cd MR, W BEIA S 1 mmol - L7 25
B T SEAR B 40 P8 (1 4R K, BTG Pb* MR BE
ROFH T T [, P S AR X B OGO S AR R 40 T
K B AR B U, PhY X 9 MR TG
SR ERTE Cd 4 1 # EC5, S ¥7{E 9 0. 53 mmol -
L™ HA 4 BRE TG0 AR BRI Cd 4058 19 ECgo /D
F0.40 mmol - L' ,3 ¥k EC5, A T 0.71 mmol -
L' BRAE 0. 87mmol - L' (3£ 4),

2.4 & P’ iEFES B IRERE MR
¥FHBF C® ¥R 0.01 mmol - L'BF,7 4
B2 AREBRAEKREEE TR CE HENO. 1
mmol - L™'f},5 MEMAE KRB E TH;C H)EN
0.5 mmol - L™"F12 mmol - L™'B},7 AN K&
R E TR, nII, K REh G M ikE 0.5
mmol « L™ A, BE M1 B M JC.OSEARFRT Pb 4H Y
A&, it Pb AN A9 A K B RE S FR P Cd* Hk T
BT R, G AT 7 AN AT XI5 G0 SEAR B T
Pb 408 15 7 | ODgg ﬁ%*&ﬁ%ﬁﬁ%ﬁ A Ko
Cd** %F 7 BRIB M- TC ORI Ph 411 () EC5, FH(E
37 0.24 mmol - L', Hi 3 #RE M TR R Pb
AT ECsp/NF 0.20 mmol - L1 ,2 ¥REAI EC, KTF
0.40 mmol + L', B A{E % 0.48 mmol - L' (F£5),
¥EFHW P Pb” T YRR 0.01 mmol - LB}, 7 M
BRA, A 1A B R K B B IR R [ Pb*
WePE R 0.1 mmol - LB}, 4 ARk A KB B 3E T %,
Pb’* ¥k 1 mmol - L™'F1 10 mmol - L™'B},7 P&
BRAEKBEHHREE TR, o0, IR P> W E
5% Immol « L~ & 341 i B 1 TG 0 SEAR P 40 B 19
K, BEMAR) Pb** e B AT T T [, P> S 4L 4
X B T 3ARBR T Pb i KB R B EF il B %
TR, Pb* XF 7 MRIE M JG.0 SEARBR T Ph 401 i
ECs, F-¥I{E H 0.52 mmol - L™, FHids, 3 #k B M T.0>
SEARBRTT Cd 4051 ECy,/NT-0.40 mmol - L', 2 #k
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Table 3 0Dy, value, ECs, and correlation coefficient of rhizosphere bacteria isolated by Cd** containing medium

of Arenaria orbiculata under Cd treatment

- I Cd? * YR BEF OD oo fi value of ODggo ECso/ LIPS
Strains 0 mmol « L~! 0.0l mmol L' 0.1 mmol-L~! 0.5 mmol - L™} 2 mmol + L-! mmol + .-!  correlation coefficient

YGB -1 0.401 £0.032a  0.375£0.014a  0.334+0.031a  0.071 £0.007b  0.050 +£0. 003b 0.23 -0.79**
YGB -2 0.447 £0.036a  0.353 £0.008b  0.111 +0.006c  0.061 £0.007cd  0.035 +0.007d 0.05 -0.54"

YGB -4 0.160 +0.004ab  0.168 +0.003a  0.140 £0.008b  0.089 +0.003¢  0.030 £0.013d 0.65 -0.93""
YGB -5 0.488 £0.021a  0.490 £0.009a  0.441 +0.008b  0.128 +0.018¢ 0d 0.29 -0.88**
YGB -6 0.108 £0.005a  0.108 £0.003a  0.122 £0.020a  0.064 £0.004b  0.027 £0.004¢c 0.79 -0.87*"
YGB -7 0.132 +0.006ab  0.138 +0.004a 0.158 +0.032ab  0.121 +0. 005b Oc 0.73 -0.92*"
YGB -8 0.308 £0.011a  0.220+£0.012b  0.195+0.021b  0.104 £0.003¢  0.037 £0.011d 0.25 -0.83**
YGB -9 0.330 £0.044a  0.295x0.019a 0.312+0.077a  0.072 £0.004b  0.027 £0.005b 0.27 -0.77**
YGB -10 0.347 £0.004a  0.324 £0.007a  0.290 +0.004b  0.157 £0.003¢  0.088 +0.023d 0.43 -0.88*"

W *FRRP<0.05,**F/mR P<0.01, Note: *means P <0.05, ** means P <0.01.

®k4 PbAETE CL BHEENSBHEM T OERERAEE 0D & EC,MIBX RS

Table 4 0D, value, EC, and correlation coefficient of rhizosphere bacteria isolated by Cd>* containing medium

of Arenaria orbiculata under Pb treatment

Btk ARJA] Ph?* R EETF ODgyo & value of ODgy ECs/ LB

Strains 0 mmol + L~! 0.01l mmol L' 0.1 mmol - L 1 mmol « L~} 10 mmol *+ L~! mmol + -1 correlation coefficient
YGB -1 0.401 £0.032a  0.448 £0.0082a  0.259 +0.002b  0.063 £0.030c  0.011 £0.009¢ 0.26 -0.70**
YGB -2 0.447 £0.036a  0.455 £0.020a  0.288 +0.024b  0.036 +0.009¢ Oc 0.21 -0.69""
YGB -4 0.160 +0.004c  0.451 £0.004a  0.289 +0.012b  0.040 =0.004d Oe 0.68 -0.62"
YGB -5 0.488 £+0.021a  0.361 £0.009b  0.343 £0.007b  0.046 +£0.023¢ 0d 0.31 -0.66"*
YGB -6 0.108 +0.005b  0.305 +0.002a  0.142 £0.027b  0.046 +0.027¢  0.047 =0.011c 0.87 -0.52"
YGB -7 0.132 £0.006b  0.307 +0.024a  0.185+0.016b  0.049 +0.018c  0.053 =0.008¢ 0.78 -0.53"
YGB -8 0.308 £0.011a  0.368 £0.009a  0.341 £0.011a  0.128 £0.015b  0.070 +£0. 039 0.83 -0.76**
YGB -9 0.330 £0.044a  0.314 £0.011a  0.421 +0.024a  0.080 £0.029b  0.029 +0. 005b 0.61 -0.72**
YGB-10  0.347 £0.004a  0.361 £0.004a  0.342 +0.037a  0.021 £0.006b  0.019 +0.012b 0.26 -0.68""

W FmR P<0.05,"* £ P<0.01, Note; * means P <0.05,

B ECy, R T-0.71 mmol - L', F:KAE 4 0. 82 mmol
“L(F6),

3 g

SR B LB I SR TR DA ) e J32 o < T 4 i, 1
BHESROREEEE SRR, ik P E SR
PGP SR U e S i [ o e -
B SPERMEY X A R S B A 4 )R A
Y, K TES B RBERE S, LR WA
Yy B AR G A SR P TE T T, &
PROE T F S SR R AR B RS A R T AGR I

* * means P <0.01.

ARBRANTE ,H A Cd®" 3537 543 8 1 |8 1 JE. 0 SRAR B
HHEN CGd A Pb IR AR5E X T BB Cd 27
Pham , TR, ) B B TR R, A Wy
K, Cd ZBREIREET X A YA A e 71
b, BAAME SR IR T8, R AR R B 3 R 2R AT
U BB ES R, (B8 T 2R 18 E 41 7
BIRCR AR oy B S IR BRI, B T A A A <5 R R
R A AR RN T PR X E SR AA
ERERT Lo

RES R R i R R SR T
THROESEENEDBESEPAERLERN
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Table 5 ODy,, value, ECs, and correlation coefficient of rhizosphere bacteria isolated by Pb”* containing medium

of Arenaria orbiculata under Cd treatment

- I Cd? * YR BEF OD oo fi value of ODggo ECso/ LIPS
Strains 0 mmol « L~! 0.0l mmol L' 0.1 mmol-L~! 0.5 mmol - L™} 2 mmol + L-! mmol + .-!  correlation coefficient

YOB -1 0.408 £0.012a  0.402 £0.013a  0.279 £0.006b  0.052 £0.033¢  0.055 £0.010¢ 0.17 -0.75**

YQB -2 0.338 £0.012a  0.344 £0.010a  0.332 +0.005a  0.137 £0.005b  0.012 £0.002¢ 0.41 -0.93*"

YOB -4 0.366 +0.015a  0.401 £0.027a  0.347 +0.024a  0.087 £0.005b  0.082 +0. 004b 0.29 -0.78" "

YQB -5 0.326 £0.017a  0.236 £0.007b  0.238 £0.009b  0.076 0. 004c 0d 0.23 -0.86"*

YOQB -6 0.268 £0.075a  0.206 £0.017ab  0.105 £0.007bc  0.065 +0.005¢ Oc 0.07 -0.70**

YOB -7 0.397 £0.012a  0.394 £0.011a  0.318 +0.013b  0.194 +0.011¢  0.024 +0.008d 0.48 -0.95*"

YOB -8 0.565 £0.015a  0.466 £0.010b  0.194 £+0.008c  0.081 £0.008d  0.012 £0.002¢ 0.06 -0.73**

¥ Fm P<0.05,* " /R P<0.01, Note; *means P <0.05, " * means P <0.01.

6 PbAETEPY ERESBHEMNEOERRAE ODy {8 EC, MIHEXRE

Table 6 0Dy, value, ECs, and correlation coefficient of rhizosphere bacteria isolated by Pb”* containing medium

of Arenaria orbiculata under Pb treatment

ik A Pb2* ¥R T ODgoo fE value of ODggy, ECsy/ VP
Strains 0 mmol + L~! 0.0lmmol + L™ 0.1 mmol « L7! 1 mmol - L1 10mmol + L-! mmol + ™! correlation coefficient
YOB -1 0.408 £0.012a  0.425+0.018a  0.227 +0.017b  0.152 +0.024¢ 0d 0.28 -0.80**
YQB -2 0.338 £0.012a  0.344 £0.005a  0.337 £0.002a  0.145 £0.034b  0.059 £0.005¢ 0.82 -0.82**
YQB -4 0.366 £0.015b  0.451 £0.014a  0.270 £0.010c  0.054 £0.019d  0.030 +0.006d 0.32 -0.67%*
YQB -5 0.326 £0.017a  0.346 +0.046a  0.444 +0.022a  0.130 +0.056b  0.127 +0.047b 0.82 -0.60"
YQB -6 0.268 £0.075a  0.250 +0.017a  0.319 +0.037a  0.084 +0.011b  0.049 +0.019b 0.68 -0.66"*
YQB -7 0.397 £0.012a  0.398 +0.013a  0.224 £0.013b  0.171 £0.033b  0.026 +0.011¢ 0.45 -0.80"*
YQB -8 0.565 £0.015a  0.446 +0.031b  0.361 +0.015¢  0.154 +0.023d  0.122 +0.019d 0.29 -0.67"

W *FRRP<0.05,**F/mR P<0.01, Note: *means P <0.05, ** means P <0.01.
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