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Effects of Forest Fire Disturbance on Species Diversity and Soil Physicochemical

Properties in Pinus tabuliformis Coniferous Forests
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Abstract ;. Exploring the effects of forest fire disturbance at different degree on plant species diversity characteristics and soil
physicochemical properties in Pinus tabuliformis coniferous secondary forest and the relationship between the species
diversity characteristics and soil physicochemical properties was important for the sustainable management of Pinus
tabuliformis coniferous secondary forest after disasters. The species diversity and soil physicochemical properties of Pinus
tabulaeformis secondary forest community after forest fire disturbance at different degree were analyzed by using typical plot
survey method in Yaolin Temple Forest Park, Shanxi Province. The results showed that; (1) A total of 38 species of
vascular plants were recorded in the survey and study sample. The species number showed control check ( CK) >severe>
medium under different levels of forest fire disturbance. (2) The Simpson index and Margalef index of tree layer and o

diversity index of shrub layer were significantly increased compared with CK after severe forest fire disturbance. The pattern
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of change in the herbaceous layer was opposite to that of the shrub layer. (3) The stability of the community in the sample
plot was moderate>CK>severe. (4) The moisture content, organic matter content, total N content, hydrolysable N content
and available P content in 0—10 cm soil layer significantly increased by 35.42%, 102.89%, 29.41%, 21.67% and
48.50% compared with CK after severe forest fire disturbance. The total N content, total P content, total K content,
available P content and available K content in 10—20 cm soil layer significantly decreased by 54.17%, 28.94%, 7.47%,
1.74% and 14.13% compared with CK after severe forest fire disturbance.(5) The results of the redundancy analysis showed
that total N, hydrolysable N, total P in the 0—10 cm layer soil and total N, hydrolysable N, water content in the 10—20
cm layer soil can better explain the differences in species diversity in the tree, shrub and herb layers. The species with
strongly reproductive ability after forest fire disturbance occupied the dominant position. The vegetation community structure
was more stable after moderate forest fire disturbance. The moisture content, organic matter content and hydrolysable N
content in the 0—10cm and 10—20cm soil layers increased significantly after forest fire disturbance, while total P content
and total K content decreased significantly. The growth of understory vegetation community can be promoted by adjusting soil
environmental factors (such as N and P) which have significant influence on species diversity in the restoration of fire

areas.

Key Words: forest fire disturbance; species diversity; soil physicochemical properties; Pinus tabuliformis
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Table 1 Basic characteristics of the sampling plots
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KBERFE . s . BT >70% , 1 B be £, 1
JEERFIE WASERF , M6 K B IR 30%<FFARBET-HE <T0% TERTETH>T70%, MK etk H R
Fire characteristics PR

FEA Sample size 3 3 3

FATHE

Average DBH of trees/cm 37.04 4172 36.25

TR 78

Average height of trees/m 6.931 6.25 69

RRRless . 1030.95 1078.66 1060.78
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Table 2 Species composition and importance values of vegetation communities in different degree of burning in woodland

H (A Important value

JZIK Level Y Species XTHE (CK) R Gilcs
Control check Medium Severe
FEAKJZ Tree layer L ZR MR ( Quercus wutaishansea Mary ) 0.09 0.16 0.23
¥ B2 B ( Quercus variabilis Bl.) 0.18 0.11 0.25
AR ( Pinus tabuliformis) 0.75 0.73 0.52
#EAZ Shrub layer LHML (Amorpha fruticosa L.) 0.25 — —
TF ( Euonymus alatus ( Thunb.) Sieb) 0.05 — —
W (Ulmus pumilal..) — 0.03 0.05
[117% ( Sesbania cannabina (Retz.) Poir.) 0.14 — —
Itz 3% (Ampelopsis sinica( Mig. ) W.T. Wang.) — 0.10 —
% (Morus alba L..) 0.07 — —
T8 (Artemisia caruifolia Buch.—Ham. ex Roxb.) 0.13 — —
S (Datura stramonium 1..) — — 0.09
BEA ( Quercus L.) — 0.29 0.13
30| 4% ( Vitex negundo L. var. Heterophylla (Franch.) Rehd.) — 0.25 0.33
£ (Viburnum dilatatum Thunb.) — 0.10 —
HEW ( Cotinus coggygria Scop. ) — 0.21 0.11
B (Rosa xanthina Lindl.) — — 0.08
FAA ( Cupressus funebris Endl.) 0.07 — —
3 (Artemisia argyi Lévl. et Van.) 0.08 — —
B F5 B ( Euonymus fortunei ( Turcz.) Hand.—Mazz.) 0.06 — —
Mt ( Sanguisorba officinalis 1..) — — 0.10
itk ( Kochia scoparia (L.) Schrad.) 0.09 — 0.10
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H A Important value

JZIR Level Y Species XTHE (CK) s Gilcs
Control check Medium Severe

HARJZ Field layer INET 35 ( Chrysanthemum chanetii H. Léveillé) — 0.15 0.17
ZE 3 ( Potentilla chinensis Ser.) 0.01 0.02 0.07

#2 4 ( Pharbitis nil (Linn.) Choisy) 0.06 — —

4 Hi2 ( Eleusine indica (L.) Gaerin.) — — 0.09

%2 ( Chenopodium album L.) 0.05 — —

M3 (Viola verecumda A.Gray) — 0.20 0.03

W B € (Incarvillea delavayi Bur. et Franch.) 0.07 — —

BHAEF (Lespedeza bicolor Turcz.) — 0.10 0.12

M R EE ( Setaria viridis (L.) Beauv.) 0.10 0.15 0.11

K BR (Melilotus officinalis (L.) Pall.) — 0.06 —

YW (Artemisia argyi Lévl. et Van.) 0.10 — 0.06

B 5L ( Ophiopogon bodinieri Levl.) 0.07 — —

E B ( Hemerocallis fulva (L.) L.) — — 0.08

1R B ( Rabdosia serra (Maxim.) Hara) 0.07 — —

54157 ( Rottboellia cochinchinensis ( Loureiro) Clayton) 0.05 — —

K2 (Hydrocotyle sibthorpioides Lam.) 0.18 — —

Mk ( Sanguisorba officinalis 1..) — — 0.07
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Fig.1 Effects of forest fire disturbance on « diversity index of two woodlands

AN TR R — R A R AR K TR P<0.05 K P25 3%

http ; //www.ecologica.cn



18 44 (o Y VIS i WO R LN R i S 7R B2 S R e S A ST AL 7417

(P<0.05) .
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Table 3 Effects of forest fire disturbance on physical and chemical properties of soil under forest

AT + VR M AFEEE Degree of forest fire
Soil factors Soil depth/cm %F B8 Control check (CK) TEE Medium ¥ Severe
KR/ % 0—10 17.53+2.36Ab 17.36£0.66Ab 23.74+2.09Aa
Moisture content 10—20 14.80+3.55Ab 17.15£1.92Ab 22.54+2.13Aa
pH 0—10 6.79+0.11Aa 6.42+0.14Ab 6.17+0.11Ac
10—20 6.8620.30Aa 6.33+0.15Ab 6.96+0.15Aa
FHHLUFR SR/ (g/ke) 0—10 53.13+11.58Ab 101.57+9.98Aa 107.80£12.49Aa
Organic matter content 10—20 41.13+4.95Ac¢ 71.87+9.98Ab 96.80+9.53Aa
LREGR/ (g/kg) 0—10 0.17+0.00Ac 0.19+0.01Ab 0.22+0.02Aa
Total N content 10—20 0.24+0.01Ab 0.31+0.03Aa 0.11+0.00Ac
SR/ (2/kg) 0—10 0.77+0.06Aa 0.65+0.09Aa 0.51+0.06Ab
Total P content 10—20 0.76+0.07Aa 0.48+0.01Bb 0.54+0.03Ab
e R/ (gke) 0—10 548.40+9.41Aa 480.03+8.41Ac 506.58+6.90Ab
Total K content 10—20 513.73+18.49Aa 488.15+5.63Aab 475.34+20.07Ab
WA B i/ (g/kg) 0—10 33.08+3.75Aa 23.92+5.35Ab 40.25+3.50Aa
Hydrolysable N content 10—20 6.58+2.31Ac 21.58+2.02Ab 37.92+5.35Aa
B R/ (g/ke) 0—10 13.36+2.73Ab 16.53+1.25Aab 19.81£2.70Aa
Available P content 10—20 8.64+1.37Aa 10.83+1.78Aa 8.49+0.57Aa
B/ (g/kg) 0—10 223.69+4.28Aa 211.61£2.41Ac 217.67+1.12Ab
Available K content 10—20 199.56+16.67Ba 197.24+11.60Aa 171.37£7.72Ab
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RRE
2.5 ZFEVEFRBURRAE S B AL ERIE RDA 434
h T A TS 5 R A R A MR A R A AR R BB, 1 e A
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AR ) 2 B el H 2, TESEE N TS, E 0—10em +J2 5 10—20em 2Pk BER AL 14 4+
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Fig.3 Redundancy analysis (RDA) ordination map of species diversity and 0—10cm layer soil physicochemical factors
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Fig.4 Redundancy analysis (RDA) ordination map of species diversity and 10—20cm layer soil physicochemical factors
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