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Soil microbial diversity in cold temperate forests recovering in the mid-term recovery after fire. CHENG Zhi-chao, YANG
Li-bin", FU Xiao-yu, LU Xin-ming, LIU Si-yuan, WEI Dan (Institute of Natural Resources and Ecology, Heilongjiang Academy of
Sciences, Harbin 150040, China). China Enviornment Science, 2025,45(10): 5836~5847

Abstract: In this study, the soils of Larix gmelini forest after fire in the middle recovery period were selected as the research object.
Illumina MiSeq technology and phospholipid fatty acid method (PLFAs) were used to determine and analyze the community
composition and diversity of soil bacteria and fungi after different intensities of fire. Random forest regression model and partial least
squares structural equation modeling were used to screen key microbial species and evaluate the effects of soil physicochemical
properties on microorganisms. The results showed that soil microbial biomass carbon (MBC) and total nitrogen (TN) in the middle
recovery period after fire were significantly higher than those in the unburned forest (P<0.05), while moisture content (MC) and soil
available potassium (AK) content were significantly reduced (P<0.05); the Shannon index of soil bacteria in low and moderate fire
disturbance was significantly reduced (P<0.05), the Shannon index of soil fungi in low and high fire disturbance was significantly
increased (P<0.05), there was no significant difference in the content of soil bacterial biomass and total microbial biomass in
moderate fire disturbance (P>0.05); the relative abundance of dominant bacterial phyla in soil bacteria in the middle recovery period
after fire did not change significantly (P>0.05), the relative abundance of Basidiomycota increased significantly (P<0.05), while
Ascomycota decreased significantly (P<0.05); PCoA and PLS-SEM results showed that the Beta diversity of soil microorganisms
was significantly different (P=0.001). Fire disturbance significantly changed soil organic carbon (SOC) (-1.27), AK (-0.91) and
fungal composition (-0.68), MBC significantly changed bacterial composition (0.29), and SOC content significantly changed
bacterial composition (0.77), bacterial biomass (0.86), bacterial diversity (-0.98) and fungal composition (=0.68). The study found
that after the fire, the diversity, composition and biomass of soil bacteria and fungi in the cold temperate Larix gmelini forest had not
recovered to the state before the fire after the recovery of the mid-term, and SOC was the main influencing factor.

Key words: cold temperate Larix gmelini forest; mid term recovery after fire; soil microbial; community structure; biomass
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Table 1 Classification criteria for different fire intensities
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Table 2 Physical and chemical properties of soil

KR K& oH i HHLR R AR LY L el T A
(MC,%) (SOC,g/kg) (TN,g/kg) (AN,mg/kg) (AP,mg/kg) (AK,mg/kg) (MBC,mg/kg)
CK 40..0+4.26a 6.79+0.03a 97.05+3.41b 1.69+0.01b 96.14+11.33b 11.74£0.69¢ 213.05£19.19a 149.97+33.56¢
L 16.35+2.66¢ 6.64+0.02a 122.98+5.96a 1.95+0.06b 89.37+12.31b 46.9+0.83a 140.07+5.2b 268.37+£23.67b
M 11.65+6¢ 6.53+0.05a 93.16+6.49b 1.71+0.06b 82.13+£24.22b 18.21£0.66¢ 80.43+6.38¢c 847.07+£369.5a
H 27.37+3.31b 5.84+0.4b 76.06+3.24¢ 2.96+0.43a 148.16+17.29a 27.48+1.57b 80.97+11.17¢ 349.99+12.5b

3.2 KRKJEMRA ) R AR 2 R 22
G
3.2 KK JE I I 3R ) 1) Alpha 2 £
PE OB T 40 B A B /N RE S A BT
A PR FENREATS R 15405 £E 0T 3 B
N, KM L 34N R 1K) Chaol $8%05 X LA L
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Table 3  Alpha diversity index of soil microorganisms

WA K JGEniJiE Chaol 1H%% Shannon i %{
CK 920.88+300.12a 6.25+0.30a
B L 685.14+44.06a 5.64+0.02b
M 798.76+214.02a 5.8420.16b
H 719.05+49.96a 5.97+0.05ab
CK 261+£52.37ab 2.67+0.69b
. L 288+7.94a 3.74+0.11a
L
M 206.67+16.5b 3.34+0.1ab
H 313+60.56a 3.85+0.17a
R=1.0000, P=0.001000
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Fig.2 PCoA analysis of bacterial and fungi communities in soil
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Fig.5 Composition of bacterial and fungal communities at the genus level (a, b) and the importance of bacterial and fungal genera

in the cold temperate forest restored by mid-term fire (c, d) displayed from random forest regression model
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Fig.7 Partial least squares structural equation modeling (PLS—SEM) shows the interaction between bacterial and fungal

communities and soil physical and chemical properties during the mid stage of fire recovery
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