RNV IFRIER 2224 2010,29(10):1943-1947

Journal of Agro-Environment Science

SERHEREYT XEREYIRBEE MR R E
A TR A YFAERA R

;ﬁﬂ{@’ AE‘: éEElaa é—f%-{%’ ;ﬁ‘ ‘/‘%9 é }}E’é‘
(PERIMOL RS, PR L ERR PR OR B S A A AL B E M E A L=, B 650224)

i E . ORAEREY X SRHEYRE R AT E R R, 7] R SRR S R B X 13 KA R SRR s R
T B R E B, S B AR 2 E (A 2O 110 550 54 45, BT ITRAE W E N B TSR, X 10 #RarE B
SRR X G RMEY MR B 008 R SR DR AT T RS . S5 RRH], B T ARME R R A B
A RAFm T , (B XA R EE T 52 B B85 . XX 10 RRARJE BA AR BEA AL RHIE I SR 25 3R, S BT AR B
A IRA AR AT V2 225, MR TR A B M At , SLPRME AR AR U RHIE IR . — Ak 5 =P R Bl i HS3, — Mk S BB a4
BB HX6 F— bk 588 R 3 A Hei 19 HZ8, BT IAMER I 48, i ELAE BRI 12, Bn3X 3 ARARJE PR e BE B0 X A A
FARA BT RE.

KEEIR PR EE R s BB T s AR AR AL RFIE

FESHES X172 XEMFEEE:A  XEHS:1672-2043(2010)10-1943-05

Tolerance and Physiological Response to Lead—zinc Stress of Rhizobia Isolated from Nodules of Leguminous
Plants in Lead—zinc Mining Tailing of Huize , China

MIAO Fu—jun, XIONG Zhi, LI Su-ting, SUN Hao, LI Biao

(Southwest Forestry University, Key Laboratory for Forest Resources Conservation and Use in the Southwest Mountains of China, Ministry of
Education, Kunming 650224, China)

Abstract: It is improtant and useful for soil remediation and revegetation in lead—zinc mining tailings to study lead—zinc tolerance of rhizobia.
The soil of Huize lead-zinc mining tailings was seriously contaminated by Pb, Zn. The contents of Pb and Zn were about 110 and 54 times of
the average content of heavy meltals of soil layer A in China respectively. In this paper, ten rhizobia strains were isolated from nodules of
leguminous plants occurring naturally in Huize lead—zinc mining tailings, and their tolerance to single lead salt, single zinc salt and lead—zinc
salt were studied. The results showed that most of strains exhibited significantly strong capability to tolerate single lead and single zinc salt,
but the tolerance capability to lead and zinc salt was very weak. The results of study on physiological and biochemical characteristics of these
strains showed that there existed metabolic differences among them, and the stronger rhizobia possesses lead—zinc tolerance, the more positive
physiological and biochemical characteristics there appeared to be. This phenomenon suggested seemingly that the rhizobia adjusted their
metabolic pathway to contaminated environment by lead—zinc. Among them, strain HS3, HX6 and HZ8 not only manifested strong lead—zinc
tolerance, but also showed diversified metabolic pathways. Strain HS3 was isolated from nodules of Trifolium repens, strain HX6 from Lath—
yrus odoratus and strain HZ8 from Crotalaria mucronats respectively, Which could be applied for soil remediation and revegetation in lead—
zinc mining tailings.
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Table 1 The relative density and frequency of leguminous plants

occurring in Huize lead—zinc mining tailings

SRHEYIRNE Type of AN/ AR/ A
leguminous plant relative density relative frequency total
=
Trifolium repens L. 33 2 60
BFHE
Lathyrus odoratus L. B A 2
BRE
Crotalaria mucronats Desv. A 31 35
LigzIN=A
Vigna vexillata(Linn. )Rich. 3 8 13
EWHBELF Lespedza 6 3 9
formosa(Vog.)Koehne
H
S 3 P A : .

(the other plants)

5% 10 HRAVETE (3R 2). ARDRA g5 RRH X
10 BREMRAFTEBCR I ZE 7, BB AL R e
R2 SERHEVEBAEKNEREYRER
Table 2 The rhizobia strains isolated from the leguminous plants
naturally grown in Huize lead—zinc mining tailings

Bk (Strains ) T8 E 4% (Host plants)

HS1.HS2 . HS3 =EE Trifolium repens L.
HX4 HX5.HX6.HX7 EWi T Lathyrus odoratus L.
HZ8.HZ9.HZ10 RS Crotdlaria mucronats Desv.

1.2 T SHRENE

TR A ZRRNTE, WK = A KR
BeAE R RE BT b A T o R R IR 6t
FETH(WFX-110)J%E 2 FE 4T (Pb.Zn) & &,
T EESE RGN E i GB/T17138—1997 34 (3l 72 #
GB/T17141—1997 Jr 4T o BUR[FIREE s - F-351E
R KIS BEE YUIR L
1.3 AEEHkMESEENE

DLk 3 E 4R O B e 45 RO R T &
%I 0.1 mol-L 9 ZnS0,+7H,0 #1 Pb(C,H,0,) -3H,0
R T 253 KE R YMA 353535, RS A R B i
B 5N 4 R PR R R AR

ARG PR TR BEFIE &8 AR SRR Uk
FIE S R EFME AR L, AR R 2.0.3.0.4.0,
5.0.6.0.7.0 mmol -L; ¥k ¥k BEAK K2 2.0.3.0.4.0,
5.0.6.0.7.0 mmol - L, AITLE £ J& ) YMA FARAE A FH
X R, SR 2 SR O, BN R 3 ANEER 28
CHFMEL 2~10 d, AEKIC K “+7 , ARERIE R -7,

MR RT W HEX AR S B 48 B
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Table 3 Different concentrations of double lead and zinc salt for

tolerance of 10 rhizobia strains(mmol-L™)

Pb.Zn W EEREE
HemAL concentrations of double lead and zinc salt
heavy meltals
C1 C2 C3 C4 C5
Pb* 1.0 2.0 3.0 4.0 5.0
Zn* 2.0 3.0 4.0 5.0 6.0

1.4 44K

P BRI W A B A AL S8 T B AT, Xt B
PRIATIM AR /K A TE R K A | BH BV AL | P3[R S 3 | FR
FELT (MR )SCE LB B EE(V.P.) S22 6 A
FAEATE PR TINE , WEGIE R A b

2 ER5H5H

21 BRI EESERESERR
SR X TS RS SRR (R
4), SEHERY X HIETEESRENEE Zn>Pb, 41
R4 E (A RB)ERER 54 58 110 40, 3§
B X S8 LR 15 Yy E, s e

22 AEEKTESEEAEFAE LR
2.2.1 ARG AR AT AL

M5 AT LLE H,80% By T Bk RE 7E ik 2.0
mmol - L™ {4538 38 T A K, 90% 1) T M BB 7E VK B
3.0 mmol - L™ (BFERIME T A, DBl ek AR
X B ARAERK I ZRHE YL AR SRR RS B
HEJRAA RIFATYE . H Ak HS3 . HX6 . HZ8 fE
1E 5.0 mmol - L {45 EL A F A K, Btk HS3.HZS
TE 6.0 mmol - L fy4eEh il T 4K, Btk HX6 7E 5.0
mmol - L™ WBEER A T ARG, R B BRI TS BF
REJT o RMA BB R, EE BBk BE R3S K, BERRAG T 14:
TR, S PHMRTNEERE ST = T 4R EE T
2.2.2 7[RRI AT TR AR N XSUER b X o

6 KW, 90% K HARBEEAE 1.0 mmol - L7 £+
2.0 mmol - L™ 4] FIXERMME T A K, 30% M BEPRRETE
[3.0 mmol - L™ £%+4.0 mmol - L 22|80 0EE 8 TA K,
RUE H Y X ERHEY) BRI TR 8  BE b
HEA—EMmE, H Rtk HS3 5 HZ8 N48vEEs
P B AR , T AT 32 [4.0 mmol - L™ £%+5.0 mmol - L™ 4¥]
XUER i , vk 2 HX6, {HTES B E A T, kK
BIAERSS T4 BB A T B AR ORI , U6 BB

R4 SEFRHREVE LIRS HEE(ng-kg)

Table 4 The lead and zinc contents in Huize lead—zinc mining tailings(mg-kg™)

H4 BRI (heavy meltals)

Pb Zn

BER X 115 4B F & &2 Average content of heavy meltals in Huize lead—zinc mining tailings

2 861.45+438.52 4 027.26+859.24

£E+IE(A B )T R FI{E Average content of heavy meltals of soil layer A in China 26.00 74.20

By X521 (A BB EHEN S

110.06 54.28

Multiples comparing the content of heavy meltals in mining tailings with soil layer A in China

RS AEPb.Zn BERET 10 HRBEEK

Table 5 Growth of 10 rhizobia strains under various single Pb and Zn salt concentrations

U R MR nml 17 . SRS HER I/ munol - L7 .
i Growth of 10 rhizobia strains under single Pb concentrations Growth of 10 rhizobia strains under Single Zn concentrations

Strain €K 2 3 4 5 6 7 2 3 4 5 6 7
HS1 + + + - - - - + + + - - -
HS2 + - - - - - - + + - - - -
HS3 + + + + + - - + + + + + -
HX4 + + - - - - - + + - - - -
HXS + + + + - - - + + - - - -
HX6 + + + + + - - + + + + - -
HX7 + + + + - - - + + + - - -
HZ8 + + + + + - - + + + + + -
HZ9 + - - - - - - + - - - - -
HZ10 + + + - - - - + + - - - -
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Table 6 Growth of 10 rhizobia strains under various
Pb—Zn salt concentrations

PP ER Y BE T AR B A & Growth of 10

rhizobia strains under Pb—Zn salt concentrations

Fitk YR
K

strain  C
C1 Cc2 C3 C4 C5

HS1
HS2
HS3
HX4
HX5
HX6
HX7
HZ8
HZ9
HZ10

+ + -

o+ o+ o+ o+ o+ o+ L+

+ 4+ + o+ + o+ o+ o+ o+ o+
+ 1+ o+ + o+ o+ o+ + o+
o+ o+
|
|
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Table 7 The physiological and biochemical indexes of ten rhizobia strains

TRk
fat hydrolysis

TEMIK R
starch hydrolysis

V.PAZE
V.P experiment

M.R.SZE
M.R. experiment

BB AL

gelatin liquefaction

5| RS B

indole test

HS1 - -
HS2 -
HS3 -
HX4 -
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o+ o+ o+
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