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Abstract ; Forest fire is one of the important disturbances in the forest ecosystem of subtropical China. Through its impact on
soil physicochemical properties, forest fire can impact on the species composition and population dynamics of post-fire plant
and microbial communities. However, there are few studies on forest fire severity and lack of corresponding theoretical
mechanisms in subtropical China. Here, we combined forest fire severity (unburned, low-severity forest fires, moderate-
severity forest fires and high-severity forest fires) , post-fire recovery time (one month after the forest fire, six months after
the forest fire and one year after the forest fire) , and soil depth (0—10 ¢m and 10—20 cm). The analysis methods used
one-way analyses of variance ( ANOVA) , multivariate analyses of variance (MANOVA) , Pearson’s correlation analysis,
LSD post-test, and principal component analysis (PCA). Here we studied the impact of forest fires of different severities on
the spatiotemporal dynamics of soil physical and chemical properties ( soil temperature, soil humidity, soil moisture

content, soil bulk density, soil total porosity, soil pH, soil organic carbon, soil total nitrogen, soil available nitrogen, soil
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total phosphorus and soil available phosphorus) of a Masson pine forest in Daye City, Hubei province. We aimed to provide
a scientific theoretical basis for the post-fire forest restoration and management of the Masson pine forest in subtropical
China. The results show that; (1) The impact of forest fire on soil physical and chemical properties was positively correlated
to the severity of forest fire and negatively correlated to the recovery time and soil depth. (2) With the increase of recovery
time, the total soil porosity gradually increased, while soil bulk density, pH, available nitrogen, and available phosphorus
gradually decreased; under low-severity fires, organic carbon and total nitrogen decreased gradually but increased gradually
under the moderate-severity and high-severity fires. (3) With the increase of soil depth, the soil bulk density and porosity
increased under four fire severities, and soil organic carbon and total nitrogen decreased. There was no significant difference
in soil moisture content between the different soil depths. (4) Low-severity forest fires significantly increased the correlation
between most soil physical and chemical properties, while moderate to high-severity forest fires led to a shift in the
correlation between soil organic carbon, total nitrogen, and other soil physicochemical properties. In the subtropical Masson
pine forest, soil physicochemical properties respond positively to low-severity forest fires, and negatively to high-severity
forest fires. Low to moderate-severity forest fires can promote regeneration of understory vegetation and enhances ecosystem

stability.
Key Words: forest fire severity; recovery time; soil physicochemical properties; soil depth
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Table 1 Distinguishing features of different forest fire severities
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Table 2 Basic characteristics of the samping plots

FE o5 ZJE(E) £HEE(N) 273 40| 2353
Plots number Longitude Latitude Elevation/m Aspect Slope/(°)
UB1 114° 52’ 42.6424" 29° 57’ 53.1207" 130 FA3H 19.3
UB2 114° 52’ 43.8499" 29° 57’ 43.9079" 115 FH Y% 20.8
UB3 114° 52' 43.9716" 29° 58’ 03.0756" 168 FH3H 15.4
UB4 114° 52’ 27.5592" 29° 56’ 05.8092" 228 FH 3% 26.7
UBS 114° 52’ 31.4976" 29° 56’ 05.6688" 233 FA3H 12.3
LS1 114° 52’ 40.6327" 29° 58’ 29.3849" 445 FH3H 35.4
LS2 114° 52’ 39.0865" 29° 58’ 28.2597" 435 FH3 18.6
LS3 114° 52' 31.8540" 29° 55’ 53.3136" 201 FH 3% 17.6
LS4 114° 52' 35.4243" 29° 58’ 04.4419" 157 FH Y% 32.4
LS5 114° 52’ 33.9609" 29° 58’ 06.8953" 189 FH3H 34.6
MS1 114° 52’ 38.8992" 29° 58’ 09.6901" 264 FH3H 43.0
MS2 114° 52' 35.9562" 29° 58’ 18.5558" 386 FH 3% 32.7
MS3 114° 52' 34.2516" 29° 58’ 05.8332" 183 FH Y% 26.8
MS4 114° 52' 28.3404" 29° 58’ 10.1208" 184 FH3H 27.3
MS5 114° 52’ 33.2904" 29° 55’ 54.5016" 213 FH3H 26.4
HS1 114° 52’ 31.4364" 29° 58’ 09.2172" 195 FA3H 40.0
HS2 114° 52’ 28.1460" 29° 55’ 52.5936" 177 FH3H 18.6
HS3 114° 52' 31.0620" 29° 55’ 51.8556" 185 FH3H 37.3
HS4 114° 52' 27.4872" 29° 55’ 51.5424" 187 FH 3% 37.8
HS5 114° 52' 29.7084" 29° 55’ 52.6044" 188 FH % 23.5
2 HR
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Fig.1 Changes of soil temperature, humidity, SMC, BD and SP under different forest fire severity, recovery time and soil depth
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Fig.2 Changes of pH, SOC, TN, TP, AN and AP under different forest fire severity, recovery time and soil depth
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REAFEAS AN, SMC 5 Ho At 3 EAh P Jo 22 [ 1) R S AR A [ M A ™ ER R J3E v A7 1 BH S 19 22 301 5 AR JGR
R T R T R S A A T 2 TR A A DG D B A S RO 4y 2 AL AR S

WL TR (R 4) , DRRIEE KT 1 R RS BCET 3 > E R, 0—10 em WY FEIE(E 5304
3.11.2.94 F11.06, 75 22 el 43- 531 Fy 34.55% 32.62%F1 11.81% , Bt 78.98% ;10—20 cm HYHFE(E 7351 43.10 .
1.85 F1 1.18, 77 22 LL M43 3 M 34.45% .20.53% 1 13.06% , it 68.03%
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Table 4 Principal component factor scores and comprehensive ranking

A B 0—10 cm 10—20 cm

Soil physicochemical property pCl PC2 PC3 PC1 PC2 PC3
7K # Moisture content/ % 0.36 0.18 -0.06 0.30 0.19 0.26
25 Bulk density/(g/cm?) 0.45 -0.09 0.32 0.29 0.47 0.21
BFLBREE Total porosity/ % -0.43 0.08 -0.11 -0.34 -0.34 0.14
pH 0.35 -0.42 -0.10 0.10 0.58 -0.35
F LI Organic carbon/ (g/kg) 0.19 0.52 0.12 0.38 -0.36 0.25
4% Total nitrogen/ ( g/kg) 0.18 0.52 0.05 0.46 -0.21 0.03
AL Available nitrogen/ ( mg/kg) 0.50 0.10 -0.16 0.48 -0.08 -0.17
4= Total phosphorus/ (g/kg) -0.11 -0.03 0.91 -0.06 0.19 0.80
B Available phosphorus/ (mg/kg) 0.20 -0.47 0.06 -0.34 0.26 0.11
FHIEM Eigenvalue 3.11 2.94 1.06 3.10 1.85 1.18
77 2% ] Percentage of variance/ % 34.55 32.62 11.81 34.45 20.53 13.06
FFy 2 He il Cumulative/ % 34.55 67.17 78.98 34.45 54.98 68.03

PC: E K41 Principal component
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Fig.3 Correlation analysis between different forest fire severity and soil physicochemical properties
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