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Microbial Keystone Species Affect Lignin Phenol Concentration Under Condition of
Amending Plant Residues Based on 30 a Long-term Organic Fertilizer Cultivation
Experiment
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Abstract: In order to provide theoretical and technical basis for returning different organic materials to field and fertilizing soil,
soil samples from a 30 a long-term experiment were used to explore how the microbial keystone species affect the contribution of
plant-derived lignin phenols to soil organic carbon (SOC) under different plant residue amendment conditions, in which, irrigated
desert soils in Hexi oasis irrigation area selected as the research object under different treatments, including green manure (GM),
wheat straw (SW), nitrogen fertilizer (N), green manure with nitrogen fertilizer (GMN), wheat straw with nitrogen fertilizer
(SWN) and no fertilizer (CK). The results showed that SOC concentrations of GM and SW were significantly higher than those of
other treatments. The treatments with wheat straw significantly increased the concentrations of total lignin phenols and three
lignin phenol monomers. The total lignin phenol concentration in SW was 109%, 122%, 115%, 164%, and 57% higher than in CK,

GM, N, GMN, and SWN, respectively. Compared to non-fertilization and chemical fertilizer treatment, plant residue amendment
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significantly increased relative abundance of keystone species F3 (Pezizomycetes), F26 (Mortierellomycetes), F173

(Sordariomycetes), B74 (Alphaproteobacteria) and B87 (Actinobacteria). A total of 15 keystone species were identified, of which

key species B831 (belonging to Alphaproteobacteria) showed a significant positive correlation with the contribution of lignin

phenols to SOC, and was significantly enriched under SW. This study provides a scientific reference for how microbial keystone

species affect the contribution of plant-derived lignin phenols to SOC in future agricultural ecosystems under different

fertilization methods, and also provides theoretical basis for understanding the impact of plant residue return on SOC turnover.

Key words: Long-term application of green manure; Long-term straw return; Soil organic carbon accumulation; Lignin phenol
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Fig. 1 Soil organic carbon contents under different treatments
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Table 1 Relative abundance of microbial keystone species under different treatments
PS 2 CK GM SW N GMN SWN (M)
BSS 0.208 £0.028a 0.063 +0.007c 0.127+0.015b 0.179+0.023 ab 0.132+£0.021b 0.175+0.018 ab Bacteroidia
B74 0.059£0.007d 0.172+0.012a 0.136£0.017b 0.081 £0.005cd 0.131+0.009b 0.11+0.015bc  Alphaproteobacteria
B87 0.151£0.017d 0.422+0.035a 0.341 £0.025 ab 0.202 +0.031 cd 0.268 £ 0.026 bc 0.226 £ 0.046 cd Actinobacteria
B108 1.263£0.203a 0.533+0.141c  0.659+0.09c 1.077+0.037ab 0.671+0.171 ¢ 0.829 £ 0.023 bc Subgroup 6
B466 0+0c 0.04 +0.005a 0.001 £0.001 ¢ 0.001 £0.001 ¢ 0.03+0.004b 0.001 £0.001 ¢ Bacilli
B831 0.001 £0.001 b 0.004+0.002b 0.019+0.006a 0.001 +£0.001 b 0.002+0.002b 0.009+0.002b Alphaproteobacteria
F3 0.73£0.259¢ 21.554+1417a 9.794+1234c 3.881+1.43d 22206+0.789a 13.825+0.774b Pezizomycetes
F5 2313+£0.212a 0.156+0.026b 0.371+0.07b 1.956+0.463a 0.21+0.022b 0.541 +£0.042 b Sordariomycetes
F9 17.121 £ 1.042a 0.503+0.079c 3.093+0.456b 3.137£0479b 0.75+0.174c 1.849+0.265bc  Sordariomycetes
F26 0.371+£0.076 e 4.71+£0.293a 3.314+£0201b 0.504+0.155¢ 2.875+0.169c 1.647+0.052d Mortierellomycetes
F53 0.21£0.033ab 0.014+0.006b 0.025+0.005b 0.289+0.148a 0.033+0.007b 0.047 + 0.009 b Eurotiomycetes
F56 0.439+£0.054a 0.023+0.004d 0.121 £0.018b 0.106 £0.017 bc 0.035+0.004 cd 0.125+0.021 b Dothideomycetes
F62 0.658£0.124a 0.029+0.007 ¢ 0.103 +0.009 bc 0.243 £0.053b 0.032+0.004 c 0.085+0.019 bc  Sordariomycetes
F90 0+0b 0.072+£0.018 a 0+0b 0+0b 0.065+0.014 a 0+0b Mortierellomycetes
F173 0£0b 0.036 £0.01a 0.001 £0.001 b 0£0b 0.011£0.003 b 0£0b Sordariomycetes
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Fig. 6 Effects of microbial keystone species on lignin phenol concentration
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