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Abstract: [Objective] To investigate the acclimation mechanisms of straw-decomposing
microbiomes in response to historically different climate conditions as characterized by extreme
temperature distinction, we collected two native forest soil samples from the tropical (annual
mean temperature: 25 °C) and cold-temperate (annual mean temperature: —2 °C) zones at a
distance of 3 860 km. [Methods] Microcosm incubation was conducted at a low temperature
(10 °C), a high temperature (35 °C), and alternated high and low temperatures (10 °C/35 °C). The
two native forest soil samples were inoculated for targeted cultivation of straw-decomposing
microbiomes. After 12 consecutive weeks of passage, 16S rRNA gene sequencing was carried out
to analyze the microbial community composition. [Results] At 10 °C, higher straw
decomposition rate was observed in the forest soil from Changbai Mountain in the
cold-temperate zone (15.5%) than that from the tropical zone. At 35 °C, the decomposition rate in
the soil from Sanya in the tropical zone (33.1%) was higher than that from Changbai Mountain
The results of linear discriminant analysis effect size (LEfSe) showed that the dominant
straw-decomposing genera included Duganella, Pedobacter, Janthinobacterium, and Serratia

after 12 weeks of enrichment at 10 °C with the forest soil from Changbai Mountain. The

P4 actamicro@im.ac.cn, 7 010-64807516



TRYE 2% | flE W24, 2024, 64(8)

2903

dominant genera were Paenibacillus and Rhodanobacter after enrichment at 35 °C, and
Senotrophomonas, Burkholderia, and Achromobacter after enrichment at 10 °C/35 °C. As for the
forest soil from the tropical zone, the enriched dominant genera were Pseudomonas,
Acinetobacter, and Flavobacterium at 10 °C, Cupriavidus at 35 °C, and Enterobacter and
Cohnella at 10 °C/35 °C. [Conclusion] This study revealed the indicator microbial species for

straw decomposition at different temperatures in native forest soils from geographically highly

distinct regions with a 3 860 km distance. The results suggest that temperature could have likely

played a pivotal role in shaping the microbiomes for straw decomposition. The findings provide a

scientific basis for mining the straw-decomposing microbial resources in the cold zone in

northeast China and the tropical zone in south China.

Keywords: temperature difference; native forest soil; microorganism; Cross-adaption to

temperature stress; straw decomposition
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Figure 1

Diagram showing the experimental procedures for temperature-dependent consecutive enrichment of

straw-decomposing microbiome in two native forest soils under historically contrasting biogeographical
conditions. The designations of NF and SF represent the native forest soils from the cold-temperate Changbai
Mountain in the most northeastern China and the tropical regions in the most southern China, respectively.
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Table 1 Physical and chemical properties of soil

Soil pH TOC (g/kg) TN (g/kg) TP (g/kg) TS (g/kg) TK(g/kg) AN (mg/kg) AP (mg/kg) AK (mg/kg)
NF 5.39 157.90+1.98 10.70+0.53 1.28+0.02 2.48+0.18 12.90+0.55 1054.00+24.80 14.80+0.32 136.80+0.87
SF 6.10 12.10+0.21 0.93+0.02  0.26+0.01 1.10+0.13 43.10+0.89 107.00+5.81 3.10+0.18 114.10+11.29
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Figure 2 The degradation rate of corn straw by the
enriched microbiomes from the two native forest
soils under distinct temperatures. The NF and SF
refer to the cold-temperate and tropical soils
respectively, as the same as those in Figure 1.
Univariate analysis of variance was used to detect the
significant difference of the decomposition rates by
the enrichment and passage process at the same
temperature and marked with letters. The lowercase
letters represent the statistical results from the
cold-temperate native forest soil of Changbai
Mountain, and the uppercase letters represent the
statistical results from the tropical native forest soil
in Hainan Province. ** represents P<0.01.
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Figure 3 Dynamic changes in community structure of the straw-decomposing microbiome enrichments with
different passages from the two native forest soils under distinct temperatures. Shannon index for alpha
diversity (A) and phylogenetic diversity for beta diversity (B) of straw-decomposing microbial enrichment were
shown from the cold-temperate native forest soil of Changbai Mountain and the tropical native forest soil in
Hainan Province. All other designations are the same as those in Figure 1. ** represents P<0.01, *** represents
P<0.001, **** represents P<0.000 1.
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Figure 5 Indicator species analysis of the straw-decomposing microbial enrichment from the two native forest
soils under distinct temperatures.
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