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Effects of Burning Intensity on Soil Chemical and Physical Properties in
Southwest subtropical Forests
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Abstract : Wildfire is an important factor of impacting soil chemical and physical properties. Knowledge of the
effects of burning intensity on soil organic carbon and nutrients in southwest subtropical forests of China remains
scarce,although forest fires occur frequently in this region where soil properties are significantly different from
north areas. To clarify the variations in soil organic carbon and nutrients with burning intensity,we collected soil
encountered different burning intensities (unburned,low,medium and high intensity of burning) in the “2020. 3. 30
Forest Fire” area in Xichang City,Sichuan Province,southwest China in late March 2021. Results showed that the
concentration of available phosphorus (P) and potassium (K) in soil significantly increased with burning intensity,
although pH and the concentration of total calcium, magnesium,K and P,organic carbon (C) and inorganic and or-
ganic P did not change significantly after one year of the fire. Fire disturbance significantly reduced the concentra-
tion of soil total and available N. High intensity of fire disturbance significantly increased bulk density (BD) of
soil ,although BD did not change significantly under low and medium intensity of burning. Some of the above varia-
tions caused by burning differed from those in north forests with a lower temperature. The differences were likely
ascribed to the different climates and the thickness of organic horizons between subtropical and northern forests.
The results not only highlight the difference in the effects of fire on soil properties between subtropical and north
forests, but also support the soil nutrient management during vegetation restoration in burned areas of subtropical
forests.
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Table 1 Definition of fire intensity
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Fig.1 Bulk density (a) and pH value (b) of soils under different fire disturbances
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Note:CK represents control plots. L, M and H represent light,medium and heavy intensity of fire disturbance respectively. ** indicates the

significant difference in the bulk density and pH in soils under different fire disturbance (P<C0.01). The same as below

2 AEXFHEBEEILHERE (a)F pH E (b) KR
Fig. 2 Effects of different fire disturbances on soil bulk density (a) and pH value (b) with latitude
TE S50 8RS AR BRI 250 800E S SCEREOHE 51 B 535 SCk2-1011-1915.17-20.25-20]

Note: Solid symbols:data of this study;open symbols:data from references

[2,10-11,13-15,17-20,25-29]
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Fig. 3 Available phosphorus (a) ,nitrogen (b) and potassium (c) in soil under different fire disturbances
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Note: * indicates the difference in soils chemical properties under different fire disturbance at P<C0. 05. The same as below

4 FAENXFHILE (a) FRHBE (b) BRI () BRI
Fig. 4 effects of different fire disturbances on soil (a) phosphorus,(b) available nitrogen and (¢) potassium with latitude
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Note:Solid symbols are data of this study;open symbols are data from references
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Bs5 AERXKFHETALTIEELE(a) . £5(b) 8 (c) &8 (d) . 8 (e) BN SE
Fig. 5 Total nitrogen (a),total calcium (b) ,total magnesium (c) ,total potassium (d) ,total phosphorus (e) and soil organic

carbon (f) in soil under different fire disturbances

6 FEB"3 307 NREM T EILIEE (a)FNBENEE (D) SE

Fig. 6 Concentration of inorganic phosphorus (a) and organic phosphorus (b) in soil under different fire disturbance

B7 AEXNEEEXNTEFNHR(a) . 2R (D)FLEBE ()R
Fig. 7 Effects of different fire disturbances on soil organic carbon (a),total nitrogen (b) and phosphorus (¢) in soil with latitude
T PR P S0 SO S AR 5 B 2 0 O O SCHBR NG 51 H S 3 SCiREZ 100 11-18-14-16-19.27:80.51.55.54.56-45]

Note:Solid symbols indicate data of this study;open symbols indicate data from references (2101113, 14.16-19,27.30.31.33.34,36-43]
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Table 2 Pearson’s correlation coefficients between soil physical and chemical properties

pH SOC TN TP Y P e fi# N A K JHL P AL P
A 0.12 0.01 —0. 40 0. 04 0.23 —0.61" 0. 65" 0.10 0.01
SOC 0. 06 0.31 0. 32 —0.12 0. 14 0. 30 0.27
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AP —0.30 0.54" 0.01 0.09
wefiE N —0. 33 —0.07 0.09
B K —0.15 0.09
JeHlL P 0.53"

. x fUERAE P<T0. 05 BIKF- L @3, o« LR P<0. 01 MK L B#E

Note: * and ** represent the correlation at the level of P<C0. 05 and P<C0. 01, respectively
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