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Bio—toxicity of Cd** Stress on a gfp Gene Marked Rice Bean (Vigna umbellate 1..) Rhizobium Strain JMC1402G
in Soil

SHAO Ji-hai'?, HE Shao—jiang', FENG Xin-mei'

(1. National Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University, Wuhan 430070, China; 2. Resources and Envi—

ronmental College, Hunan Agricultural University, Changsha 410128, China)

Abstract: The effects of Cd** on the saprophytic survival and the symbiotic nitrogen fixation ability of a gfp gene—marked rice bean (Vigna
umbellate L.) rhizobium strain JMC1402G in soils were studied. The results showed that the LCs, of Cd** to JMC1402G was 8.15 pg-mL™" in
the YMA plates. No inhibition effect was observed on the numbers of JMC1402G in 37 d after it was inoculated into the sterile soil when the
amendment amount of Cd* was 3 mg-kg™. The number of JMC1402G was one hundred times less than the control from 23 d to 37 d when the
amendment amount of Cd* reached 20 mg-kg™. The number of JMC1402G decreased from 10® cfu-g™ to 10° cfu+g™ in 9 d after inoculated
when the amendment concentration of Cd** was 100 mg-kg™. In the non—sterile soil, there was also no obvious inhibition effect on the sapro—
phytic survival of GMC1402G, but the inhibition effect appeared when Cd* amendment was 20 mg-kg™. And the numbers of JMC1402G de—
creased from 10% cfu-g™ to 10°~10° cfu - g™' respectively in 23 d after inoculation when the concentration of Cd** amendment were 0~20 mg+

kg™'. The numbers of JMC1402G declined to less than 10* cfu - g™ with the increment of amended Cd*". The results of pot experiment showed
that there was no serious inhibition effect of external amendment of Cd** on symbiotic nitrogen fixation ability in soils when the external Cd*
amendment was less than 20 mg-kg™', but obvious hio—toxicity was found when the concentration of amended Cd** was 50 mg-kg™, and no
nodule was observed when the concentration reached to 100 mg-kg™. The plasmid profile of the strains JMC1402G recovered respectively
from soils amended different levels of Cd** indicated that there were no plasmid elimination effect appeared in 37 d after inoculation at the
concentration of Cd* amendment less than 100 mg-kg™.
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Figure 1  Effect of Cd* on the survival of JMC1402G in

the YMA plates
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Figure 2 Effect of external Cd**amendment on the survival of

rhizobium strain JMC1402G in the sterile soils
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Figure 3 Effect of external Cd* amendment on the survival

of rhizobium strain JMC1402G in the non—sterile soils
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1~5: Plasmid profile of strains JMC1402G from soils which
amended 0,3.,20,50,100 mg-kg™ Cd*
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Figure 4 Plasmid profile of rhizobium strains JMC1402G screened

out from soils which amended with different amount of Cd*
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Table 1 Effects of external Cd* amendment on the nodulation and symbiotic nitrogen fixation ability

of rhizobium strain JMC1402G in the soils

CA&™VR e ARTEUA - BT MORIE/g - B TE AR /CoHaumol - g - b RIBRHE E B4 FE4RR/g KK AEARME 134 T # - Rh/g - B
0 mg * kg 51.25"a A° 0.380a A 5.03aA 233aA 192aA

3 mg * kg 50.75a A 0.381aA 493aA 1.84b A 1.65b A

20 mg * kg 36.50b B 0.275bB 470a A 0.70 ¢ B 0.56 ¢ B

50 mg * kg’ 1550 ¢ C 0.083 ¢ C 3.75bB 0.40 cd BC 0.28 cd BC

100 mg * kg 0.10dC 0.09dC
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