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Fig.1 Statistical analysis of growth and biomass phenotypes of the above-ground parts

of A. sinicus (seed surface inoculations)
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Fig. 2 Analysis of the growth of underground parts and nodule formation and nitrogen fixation activity
in A. sinicus (seed surface inoculations)
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Fig. 3 Statistical analysis of growth and biomass phenotypes of the above-ground parts
of A. sinicus (root inoculation of plants)
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Fig. 4 Analysis of the growth of underground parts and nodule formation and nitrogen fixation activity
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Effects of inoculation quantity of Mesorhizobium huakuii on nodule
formation and nitrogen fixation in Astragalus sinicus

WANG Delu',ZHENG Luyao', YANG Guoping”, CHEN Dasong', LIN Hui', XIE Fuli', LI Youguo'

1.National Key Laboratory of Agricultural Microbiology,
Huazhong Agricultural University, Wuhan 430070, China;
2.Ningxia Wufeng Agricultural Technology Co., Ltd., Yinchuan 750021, China

Abstract Two inoculation methods including seed surface and root inoculations were used to study
the effects of inoculation quantity of viable rhizobia Mesorhizobium huakuii on the nodule formation and ni-
trogen fixation in Astragalus sinicus. The minimum inoculation quantity of rhizobia required for the nodule
formation and nitrogen fixation in A. sinicus was determined with a sterile sand-pot experiment system us-
ing liquid bacterial agents as inoculants. The results showed that the plant leaves started to turn from yellow
to green, and the fresh weight and plant height aboveground significantly increased compared to that in
treatments with lower inoculation quantity when the rhizobia concentration inoculated on the seed surface
reached 10 CFU/seed. Meanwhile, nitrogen-fixing nodules developed on the roots of the A. sinicus
plants, having a positive effect on promoting growth. When the plant root was inoculated, a single A. sini-
cus plant required only an inoculation quantity of 10" CFU/plant to initiate the nodule formation and nitro-
gen fixation. When the quantity of rhizobia inoculated on a single A. sinicus plant reached 10° CFU, its nod-
ule formation and nitrogen fixation, biomass, and plant growth was significantly better than that in treat-
ments with low inoculation quantity. Further increasing the inoculation quantity stabilized the symbiotic ni-
trogen fixation. 10 CFU/plant was determined to be the minimum inoculation quantity of M. huakuii rhizo-
bia on A. sinicus to fully ensure the nodule formation and nitrogen fixation of rhizobia inoculants after appli-
cation in the field, and take the economic effectiveness of inoculant application and the complexity of soil
conditions into account.
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