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Abstract: The interaction between plant species is realized through the direct or indirect influence of related

microorganisms. The interaction between leguminosae and non—-leguminosae is an ideal model for studying the relationship
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between plant species, but nitrogen fixation and microecological processes in the interaction between them are not well
understood. In this study, the effects of plant interactions on nitrogen fixation and rhizosphere microorganisms in different
habitats—field and plot—were studied, taking Alhagi sparsifolia Shap. ( Legume) and Karelinia caspia ( pall.) Less
(Asteraceae) as the research objects. The study shows that those two species have nitrogen transfer characteristics in the
field or in the plot, and the nitrogen transfer characteristics are more obvious in the field. In field habitat, the nitrogen
transferred from Alhagi sparsifolia to Karelinia caspia accounted for approximate 50% of the total nitrogen in Karelinia
caspia , while in the plot experiment it only accounted for approximate 30%. The interaction changes the stoichiometric ratio
of different tissues of Karelinia caspia, and the proportion of nitrogen content in leaves increased under the interaction
condition. In addition, the interaction between Alhagi sparsifolia and Karelinia caspia decreases Shannon index of
rhizosphere bacterial community of Alhagi sparsifolia, and the interaction changes the gene function of the soil bacteria in
the rhizosphere of Alhagi sparsifolia. The interaction has no significant effect on rhizosphere microbial community of
Karelinia caspia. But gene abundance involved in nitrogen transportation in the rhizosphere is significantly higher than that
in the single planting, among which the interaction has the greatest effect on the diversity of bacteria and gene function in
the fine root rhizosphere of Alhagi sparsifolia. Moreover, the nitrogen content of fine roots of Alhagi sparsifolia is decreased
by the interaction. Therefore, the Alhagi sparsifolia fine root could be the crucial part during the interaction between Alhagi

sparsifolia and Karelinia caspia. This study provides a scientific basis for the protection and restoration of desert vegetation.

Key Words: plant interaction; rhizosphere soil microorganism; nitrogen transfer; fine root; gene function; Alhagi

sparsifolia
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Fig.2 Changes of carbon and nitrogen content in various tissues of K. caspia under different planting patterns
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Table 2 Bacterial alpha-diversity index under different treatments of A. sparsifolia and K. acaspia
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Fig.6 Functional prediction of rhizosphere bacterial community in A. sparsifolia under different planting patterns
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Fig.7 Gene functions of soil bacteria in different rhizosphere of A. sparsifolia
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Table 3 Differences of main properties of soil

s P A 5 pit AR %
Type Total nitrogen/ ( g/kg) Available P/ (mg/kg) Soil pH Soil moisture content
A 4% Field 0.05+0.01b 2.28+0.56b 8.80+0.12a 0.26+0.03b
/NEX Plot 0.30+0.00a 6.38+0.19a 7.15+0.11b 6.05+0.12a
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Table 4 Diversity of fungal communities in the rhizosphere between A. sparsifolia and K. caspia

ZREPEREEL FAFGE LA LR p AR AEAL 5 HAEAEAE S P
Diversity-index D.AP H.AP D.A H.A

FrHAE % Shannon index 2.23+1.19 2.89+0.53 0.23 2.93+0.31 2.80+0.40 0.68
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Chaol 5% Chaol index 479.00+75 488.00+65 0.89 497.00+33 569.00+62 0.15
T Coverage 0.99+0.00 0.99+0.00 0.51 0.99+0.00 0.99:0.00 0.39
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