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pot system inoculation with different rhizobia strains. B: Phenotype of the Yijiang variety of A. sinicus in pot system inoculation with different

rhizobia strains.
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Fig.1 Symbiotic phenotypes of Astragalus sinicus inoculated with the reinvigorated

Mesorhizobium huakuii strains in pot system
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Fig. 2 Quantitative analysis of symbiotic phenotypes of A. sinicus inoculated with the reinvigorated

M. huakui strains in pot experiments
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Fig.3 Symbiotic phenotypes of A. sinicus inoculated with M. huakui strain AW-8 in a natural soil pot system
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Fig. 4 Quantitative analysis of symbiotic phenotypic indicators of A. sinicus inoculated

with M. huakuii strains in a soil pot system
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Fig.5

The nitrogen content and total nitrogen amount of the aerial hay of A. sinicus in field experiments

under inoculation with M. huakuii strains and different nitrogen fertilizer levels
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Fig.6  Nitrogen content in the rhizosphere soil
of A. sinicus in the field experiments under
inoculation with M. huakui strains and
different nitrogen fertilizer levels
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Fig.7 Available phosphorus content in the
rhizosphere soil of A. sinicus in the field experiments
Under inoculation with M. huakuii strains and
nitrogen fertilizer levels
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Fig.8 Available potassium content in the rhizosphere

soil of A. sinicus in field experiments under inoculation
with M. huakuii strains and nitrogen fertilizer levels
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Fig.9 The organic matter content in the rhizosphere

soil of A. sinicus in the field experiments under
inoculation with M. huakuii strains
and nitrogen fertilizer levels
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Synergistic effect of Mesorhizobium huakuii AW-8 inoculation
on content of nitrogen in Chinese milk vetch and nutrients
in rhizosphere soil

NIU Huanyuan', WANG Delu', YANG Guoping®, ZHENG Bo',
WANG Lili*, CHEN Dasong', LI Youguo'

1.National Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University,
Wuhan 430070, China;
2.Ningzxia Wufeng Agricultural Technology Co., Ltd., Yinchuan 750021, China;
3.Xing'an League Bureau of Agriculture and Animal Husbandry, Inner Mongolia Autonomous Region,
Ulanhot 137400, China

Abstract The Mesorhizobium huakuii 7653R (slow growing rhizobium) was revitalized to obtain
strains AW-8 and AW-10 to study the synergistic effects of M. huakuii on planting Chinese milk vetch (As-
tragalus sinicus) in the field. The symbiotic nodulation and nitrogen-fixing capabilities of the strains ob-
tained were verified with re-inoculation experiments. M. huakuii AW-8 was used as the core strain to com-
pare the symbiotic phenotypes of four Mesorhizobium strains through a soil pot cultivation experiment. Re-
sults showed that the aboveground biomass, nodulation, and nitrogen-fixation indexes of M.huakuii AW-8-
inoculated Chinese milk vetch were higher than those of the original strain AW7R-1, and AW-8, AB-21,
and AZ-21 were identified as all elite strains. The aboveground biomass, nodule number, nodule weight,
and the activity of nodule nitrogenase of the Xinzi No.1 variety of Chinese milk vetch inoculated with AW -
8 increased by 41.3%, 87.8%, 34.2% and 6.3%, respectively. The results of comparing the inoculation
effects of strain AW-8, AW7R-1, AB-21, and AZ-21 at urea nitrogen levels of 0 kg/667 m*, 3 kg/667
m”, and 6 kg/667 m” showed that the content of nitrogen and the accumulation of total nitrogen in the
above ground hay of Chinese milk vetch increased by 9.5% and 4.1% when urea nitrogen level of 3 kg/667
m’® was applied and AW-8 was inoculated , while the content of available phosphorus, available potassium,
and organic matter in rhizosphere soil increased by 2.6% , 35.9% , and 0.5% , respectively. The results of
comprehensive analyses showed that co-application of M. huakuii AW -8 inoculation and 3 kg/mu urea syn-
ergistically enhanced the accumulation of nitrogen and the total nitrogen in Chinese milk vetch plants, and
improved nutrients in rhizosphere soil as well. It is indicated that the inoculation of M. huakuii AW-8 and
the application of appropriate nitrogen fertilizer has a synergistic effect on planting Chinese milk vetch.

Keywords green manure ; Chinese milk vetch (Aszragalus sinicus) ; symbiotic nitrogen fixation ; Me-

sorhizobium huakuii ; content of nitrogen in plants ; nutrients in rhizosphere soil
(A2 3 R E4R)



