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Effects of Lignin and Earthworm on Ryegrass Biomass and Soil Microbial Community

SUN Yue'?, PAN Yanshuo®, ZENG Jun', WU Yucheng'*", LIN Xiangui'?

(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 College of Natural Resources
and Environment, Northwest Agriculture & Forestry University, Yangling, Shaanxi 712100, China)

Abstract: In order to investigate the effects of lignin and earthworms and their combined effects on plant biomass and soil
microorganisms, farmland soils were collected, and ryegrass pot experiments with different combinations of lignin and
earthworms were setup. Based on the determination of biomass, combined with methods such as quantitative PCR and
high-throughput sequencing, the effects of lignin and earthworms on soil bacterial and fungal communities were studied. The
results showed that lignin significantly reduced ryegrass biomass, while earthworms could alleviate the inhibitory effect of lignin
and promote ryegrass biomass. Lignin significantly inhibited the numbers of soil bacteria and fungi, and changed the community
structures, and potential degrading bacteria such as Sphingomonadaceae and Methylophilaceae were significantly enriched. The
effect of adding earthworms on soil microorganisms was relatively small, and the combined treatment of lignin and earthworms
significantly increased the copy numbers of bacteria and fungi and changed the abundance of the aforementioned degrading
microorganisms. These results indicated that lignin reduced the copy number of soil microorganisms, and may inhibit plant
growth through phenolic allelopathic substances released by its own degradation, which adversely affected the health of soil
ecosystems. The combined treatment of earthworm and lignin affected the composition of lignin-degrading microorganisms in the
soil, and both microorganism population and plant biomass tended to increase, suggesting that earthworm is beneficial to the
microbial metabolism of lignin and lignin-derived phenolic compounds in the soil. This study provides a scientific basis for the
utilization of lignin resources in farmland ecosystems.
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25l An e p R (8 DUBGIE I 107~ 10° copies/ul), 4HE
16S rRNA J:HAREIIZL M R*=0.997, ¥ HI &%
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Fig. 1 Dry biomass of Lolium perenne L.
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Fig. 2 Gene abundances of bacteria (A) and fungi (B)
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Fig. 5 Heatmap of relative abundance at genus level under different treatments
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