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Response of aboveground net primary productivity to plant species richness and

identification of the factors of influence
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Abstract: The productivity of grassland ecosystems is largely influenced by their dominant and subdominant species.
However, relatively few studies have explored the effects of species richness established by different combinations of
dominant species and subdominant species on aboveground productivity. Therefore, to explore the direct and indirect
driving factors of dominant and subdominant plant community productivity, we conducted monoculture and mixed-
culture experiments using three dominant species and seven subdominant species from the Yanchi desert steppe in

northern Ningxia. Five degrees of plant species richness (monoculture and 4-, 6-, 8-, and 10-species mixtures) were
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established, and the aboveground biomass, soil microbial community composition, extracellular enzyme activity,
and soil physicochemical properties were investigated in each group. The results show that: 1) Mixtures of both
dominant species and subdominant species increased the total relative abundance of the dominant bacterial phyla
(Actinobacteriota, Acidobacteriota and Proteobacteria) and dominant fungal phyla (Ascomycota and
Basidiomycota) , and the increase in the total relative abundance of dominant bacterial phyla was more obvious than
that of dominant fungal phyla. 2) The vector length of monocultures and mixed cultures ranged from 1. 31 to 1. 38,
and the vector angle was greater than 45°. Soil microbial metabolism was mainly limited by soil carbon and
phosphorus. The nitrogen: phosphorus was significantly higher in monoculture soil than in 4-species mixed-culture
soil (P<C0.05). 3) There was a significant positive correlation between aboveground net primary productivity and
species richness (P<C0.001), and both the complementarity effect and the selection effect made significant positive
contributions to the observed net primary aboveground productivity. 4) The structural equation model showed that
plant species richness indirectly and positively affected aboveground productivity of the plant community through a
selection effect, a complementarity effect, and soil physical and chemical properties. The results of this study
provide data support and theoretical guidance for devising strategies to protect grassland biodiversity and strengthen
grassland ecosystem restoration.

Key words: plant species richness; microbial community; soil enzyme stoichiometry; soil characteristics;

productivity
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Table 1 The combination of different species richness and sowing amount

WHEEE  HAEHE Ty tig AE Al YT 24 FR B i
Species rich-  Number of ~ Number of func- Species name and sowing quantity (g-25m ™ *)
ness combinations  tional groups
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squarrosa (187.50) , Ui A. desertorum (112.50) , BIZEE A, laxmannii (75.00) ,$RE E. dahuricus
(225.00)

AFP IR A% 3 2 REBR T 5 C. squarrosa (25.00) , 48 F L. potaninii (53.30) ,#25 E A. laxmannii (67.00) , HAME

4-species A. melilotoides (25.00)

mixture 3 HH G. wralensis (62.50) ,BEB3 T 5 C. squarrosa (37.50) , 13 A. desertorum (37.50) , 44 F L. pota-

ninii (53. 30)

3 HBF L. potaninii (53.30) ,0KFE A, cristatum (62.50) , V03 A. desertorum (57.50) , FEAMEA. meli-
lotoides (25.00)
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