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Effect of Zn resistant strains to the toxicity of Zn on the soybeans

SHAO Ji-hai', TANG Shuang-yi', HE Shao-jiang’?, FENG Xin-mei

(1.College of Resources and Environment, HNAU,Changsha 410128, China; 2. National Key Laboratory of Agricultural
Microbiology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Three Zn resistant strains (Flavobacterium FCZ05E, Pseudomonas PCZ05B, Pseudomonas PCZ05H) were
inoculated to the roots of soybeans in the soil which was amended Zn in the levels of 200 mg/kg and 500 mg/kg
respectively. The results showed that the growth of the soybeans inoculated FCZ05H was stimulated, but with no effect
on the growth when inoculated PCZ05B or FCZO05E in the soil which was not amended Zn. Dry weight of the plants
inoculated PCZ05B was obviously larger than the controls’, and the contents of Zn both in shoots and roots were all
lower than controls’ in the soil which was amended 200 mg/kg and 500 mg/kg Zn. The contents of malodialdehyde
(MDA) in the roots were lower than control, and POD in the roots was more active when PCZ05B was inoculated to the
roots of soybeans in the soil amended Zn in the levels of 200 mg/kg and 500 mg/kg. Whether Chlorophyll contents were
higher than the controls or not had not been found except adding 500 mg/kg Zn to the soil. The contents of chlorophyll,
MDA and the activities of POD in the roots of the plants inoculated FCZ05E or PCZ05H were not significantly changed
when compared with the controls in two Zn adding levels.
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BRI, oA DB SR AL RS
mo sk, ARHmED, £kEC -8E2
HRARERHEERE  AZRPEZEMEN—
MZFEY  XTARELEESEREAER R
RESENAKENELN TEEERNINE S IR
B InREYLEN-—HHERLRE  ABERER
BRI EXNENEEE N THRAZABNAE
EHZnBERE DR |, EEMEEMMN T B
WL IRIEIE 3Rzl | BEAR R |, 35
TEMPZENKEEK, HEESE. EKRE
EEEMRERZInRREN T |, EEFAMED
SHEMEEARNRSZOSRHEHRAER

1 MR5EE
1.1 # ®
HHAKREZNEE 11 5, EEWA/NMNI—, R
MENTFEAR 2B ECTE LB HE
RUAXFFRFREZRAES  HEKREY
R:L£BEE 1.55gkg ,pH 5.2 , CEC 8.79 cmol/kg ,
BHREERE 174 gkg ,Zn SE 333.7 mg/kg .3 ¥kin
Zn B4 B 7 #EH#FE Flavobacterium FCZ0SE, R&#
B2 & Pseudomonas PCZ05B, 1R 2 B2 & Pseudomonas
PCZ05H , H NCBI 16S rDNA F 55 % 3 H
GU471750, GU471748, GU471749 , 94K TFE
Zn*"F 200 pg/mL 4N BEAKREFES .
12 A7 &
ERELFNLEFNASERTERREN
ZnSO, B fE Zn AME 5 51 0,200,500 mg/kg ,
FERMAZENRMEK , 28 CRE I hfg , BXR
F.O08 I BEAREERFH ZF300g K

M FEREN G EES | A 75%0N 2ERE 3
min , TEKFE , BF 20~25 CTREREHES F
EFEHNARERFIPANPLIE  SF 3R . R
£ FCZO5E, PCZ05B, PCZ05H #iZER AKEfF X
", NRAZAZSENETEK , SHLERINE
£ BARAXBIEFAISI.

BR[O G ENEMEREYE  HEREE
BXE[10AENE . EREESE S E LR R
(11 EL MR , A varian 240 R FRENE
Zn BE . {EHK T I ECYEPOD)EER AR
BIRBESENE , BHEEISE min B Ay 3810 0.01
N—DEHERA AR TSR B S R IRIE 1)
FEMNE .

HEBHIER SPSS St oMU HITRRES
BHRDH .
2 SER5SR
2.1 3R Zn B REEKHIFM

DARRE Zn FMEN TEHTEZRIRE , Ei
FCZO5E, PCZ05B. FCZ05H X KE4£YEM G
mFE 1R .NRAH, SEXREL  S&FHMm
Zn {9 33 5 B3 F FCZ0SE F PCZ05B X1 K Z4E
WEOMES., R TENHTHTERELEE
FEMFCZOSH BEEEHME E R SAEM I £ P
FE(P<0.05)Mib N HFE(P<0.01) ,EXNH%REEE
SEEW  Y1EP zZn RMNER 200 A 500 mg/kg
B, ##fh FCZO5E, FCZO5H X K ZHEMRHIRE .
i EBTFEMB TR TEDEELET N ; EXRE
HMLE | 5 PCZ05B AT A EERIR EER SR
HE, tEMETHTE .

F1 AR Zn HMELESD 3 i Zn BN AEEMENT M

Table 1 Effect of three Zn resistant strains on the growth of soybeans in the soils adding different levels of extra Zn

Zn HNE/(mgkg ") Btk #HRS/cm i EEFE/ WREBFE/g
0 CK (53.57+4.01)aA (0.321:0.048)bAB (0.035£0.007)bB
FCZO5E (55.78+4.70)aA (0.308+0.045)bB (0.037+0.006)bB
PCZ05B (55.42+3.97)aA (0.407£0.084)abAB (0.049£0.011)bB
FCZ05H (52.4142.69)a A (0.429+0.043)a A (0.077+0.014)aA
200 CK (23.96+2.31)bB (0.139+0.021)bA (0.049+0.010)bA
FCZO5E (23.94+2.55)bB (0.149+0.038)bA (0.061+0.011)abA
PCZ05B (36.97+1.42)aA (0.198+0.023)aA (0.075+0.012)aA
FCZ05H (25.2242.91)bB (0.151+0.028)bA (0.054+0.018)abA
500 CK (11.52+0.78)bB (0.065+0.011)bB (0.029+0.006)bA
FCZ0SE (12.50+2.05)bB (0.068:0.013)bB (0.048£0.011)abA
PCZ05B (19.20£2.31)aA (0.126:0.080)aA (0.061£0.014)aA
FCZ0SH (12.58+2.18)bB (0.069:0.017)bB (0.0440.014)abA
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Fig.1 Effect of three Zn resistant strains on the Zn contents in soybean
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Fig.2 Effect of three Zn resistant strains on the chlorophyll contents in
the leaves of soybeans
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Fig.3 Effect of three Zn resistant strains on the activies of POD in the
roots
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EHENBRES R-BESELEXRE , mE
FCZO0SE, PCZO0SH HyHE#kith T~ &8 POD JEMEMA =
BEEESXBELSEHEER .
3% i
HEEYRNESEN T WEENEYE , 7
LUELESRE | EIMEYX ESEHRKS | tha
BUBIS B, 5 RS FIAER T E BRI A
HEERET , FCZ05H, FCZO5E X AKEZHRW Zn
SRAETM |, MiER PCZ05B ATLURA KREX Zn B
E . HE PR 200 F 500 mg/kg Zn B, R
EERNN 720 B5E , BLBEEKE THR_BS
BHEERM Zn MENLENR -_BESEHE
& . Y@ AR 200 A 500 mg/kg Zn B, 53t
HRARLL | % PCZ05B AT LA SRR KAEMR T 2BR =
BEE XthAEHE PCZ05B BX HHIAERIT Zn
MR, MEE Zn NHERN SR . ERE
M POD REYENECEREN —FRXER , 4
MY HIRESESCEIER | ERERN POD J&E
&g EEKXTHANEIE—ENRE,
LESEEEHBESXMNRER , EKER
POD &t & Bl & BB 3 — 5 B T o Rl
EREFHEELI POD FEEEAWIK , POD
EHREENR Zn FMENB AT TR , X7
BER Y@ AR 200 mg/kg B Zn B, Zn BVED
ERECES THABRRBATHNRE . B4,
FCZO05H TEX BRI Zn B AKEHE —ENRKE
A, BEELES zn RENEM , XMERZH
HEK , RPREZEX Zn BE—EMWIKREED , B
RZEMNREEINEERSE Zn BHATEX .
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