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Table 1 Basic features of Pinus massoniana stands in different succession stages
B L R mE W Wl PHNE s PAMEE
Succession stage  Elevation/m  Slope/(°)  Aspect  Slope position — Average DBH/cm  Average height/m I Canopy cover
I 190 35 4 3 6.48 7.3 5.1 0.9
| 200 22 6 3 6.27 5.7 4.1 0.9
I 185 12 8 3 5.79 6.2 3.2 0.8
Il 210 28 7 3 13.8 11.0 7.6 0.4
Il 190 20 2 2 21.25 15.0 6.6 0.3
11 200 41 7 2 19.11 18.9 14.2 0.8
11 210 41 3 1 11.24 11.6 8.6 0.5
il 212 40 3 1 10.11 9.4 6.6 0.5
v 280 37 6 3 23.53 20.3 16.0 0.4
v 250 37 6 2 28.75 25.1 20.0 0.6
v 260 22 3 2 20.15 16.9 13.9 0.6
IV 340 22 3 2 24.88 23.1 18.3 0.7

Ee T DRI T SRR, [ SRR, V. SRR, 12 A AR S 5 (0°) IR &1 BEs 1 Ay LR Sl

b3 (247.5°~292.5°); 2: ZHIbHE (292.5°~337.5°); 3: PHIbIE (202.5°~247.5°); 4: ZIE (337.5°~22.5°);
7: PEEEHE (112.5°~167.5°), 8: FEI (67.5°~112.5°) . Whikdi1: E3bi; 2. shfr; 3. Fiifi.

6: ZREH (22.5°~67.5°);

5: PEd (167.5°~202.5°),

Notes: | : Young Pinus massoniana forest; Il : Middle aged P. massoniana forest;IIl: Near-mature P. massoniana forest; IV: Mature P. massoniana
forest. The aspect is based on the east as starting point 0°, and expressed by clockwise rotation angle. Aspect 1: North slope(247.5°~292.5°); 2: Northeast
slope (292.5°~337.5°) ; 3: Northwest slope(202.5°~247.5°); 4: East slope(337.5°~22.5°); 5: West slope(167.5°~202.5°); 6: Southeastern
slope(22.5°~67.5°); 7: Southwest slope(112.5°~167.5°); 8: South slope (67.5°~112.5°) . Slope position data 1: top of slope; 2: middle of slope; 3: bottom of

slope.
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Notes: Different lowercase letters indicate that there are significant differences in surface fuel load at different succession stages. P < 0.05, and the same is as

follows.
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Fig. 1 Characteristics of surface fuel load in different succession stages of Pinus massoniana forest
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Fig.2 The proportion of surface fuel load and the change of total fuel load in
different succession stages of Pinus massoniana forest
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Table 2 Result of environmental variables from the forward selection of RDA analysis

AT BT T . R
Factors Environmental factor Significance Explained variation/%
{7 Slope position 0.002 10.96 24
4K Elevation 0.004 7.72 16
HiJEIH ¥ Topographical factors BE11] Aspect e e .
% Slope 0.884 0.15 1
P44 T i Average branch-free bole height 0.002 11.74 26
F¥H1% Average DBH 0.014 5.90 11
G S et HB A1 Canopy cover 0.012 5.00 9
-2 B} 7 Average height 0.202 1.63 2
7R Air temperature 0.004 7.55 20
+ 38R )Z Soil temperature 0.051 2.83 5
LZ AR T Meteorologicaland soil factors FHERFE Soil humidity 0.294 1.17 3
SR Air humidity 0.282 123 2
Y& B Tllumination 0.805 0.21 1

e I TR ERR IR AT R S B S AR TR R E ER (p<0.05)

Notes: Bold font indicates that there is significant difference between surface fuel load and environmental factors (p <0.05) .

TEH R PTR Y T i S OB 7 OC &R, Wl SREnTRY ff i (1 h i, 10 h s ) A
SRS R ST (AR, R ) RIEMSC, BT R AOHEDC; ik SRR
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: SP: Mifi; Elevation:###4; HBB: VK F#; DHC: “VXMufE; CD: MRMIE; AT. 2<RE
Notes:SP: Slope position; HBB: average branch-free bole height; DHC: Average DBH; CD: Canopy cover; AT: Air temperature
3 MRAMHAETESHERETFH RDA HEF

Fig. 3 RDA ordination diagram of loading of surface fuel and environmental factors

eI A OG; 1 h B G g i 5 5 AR A
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®3I AEXBMRAIMRY AFTESIMEEFRERSEELASTER

Table 3 Stepwise linear regression analysis of fuel load and environmental factors in Pinus massoniana

3.3 AEXEMERAHKYAETESHEREFHD
e R

e TR G BTN 523 X 4 S T M 3k
AR R SER , AFTE R HZRPE IR A 5 R D7
TERIBRA BRI N T, PR x4 A b3k TR
Wy St ey SN i S A PRIE A ok s ar e [m T A
B, AFIZREIR MR AT R, Ho i R 745 AN A ]

R TR

g F YA EVEpp: G AEIEEY s R 7 5
Surface fuel Regression equation Standardized regression coefficient

load category

H#EA Shrub Y, =30.413-0.788X;, By; =—0.708 0.501" 34.088 <0.001
A Herb Y,=17.946 + 10.701.X,-0.11.X; By, =0.707 By; =—0.451 0.474" 14.878 <0.001
1 hisfi Y;=158.882-60.91X, + 0.585X, + 14.930X;-1.005X; By, =—0.747 By, = 0.444 Bys = 0.495 Bys=—0.341 0.711" 19.055 <0.001
10 his i Y, =21.16 + 3.264X, By, =0.457 0.209" 8974  0.005
ST IR G fif i Total Y5 =295.636 + 5.624X,-36.757X, By;=0.451 By, =—0.382 0.422"  12.047 <0.001

e X PV X AL X B X WEHRG X B X TOHE: X PRI R
Notes:X;: Average DBH; X: Slope position; X3: Illumination; X,: Elevation; X;: Aspect; X5 Canopy cover; X;: Average branch-free bole height
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Surface Fuel Loading of Pinus massoniana Forest in Different
Succession Stages and Relevant Affecting Factors

ZHANG Xiu-fang', HE Dong-jin'?, LI Ying', YAN Si-xiao', YOU Wei-bin'

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 2. Jinshan College,
Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China)

Abstract: [Objective] Based on the analysis of the variation characteristics of the fuel loading of Pinus massoniana
forest in different succession stages, to determine the key factors affecting the surface fuel load. [Method] Taking
pure P. massoniana forests with different age classes in Wuyishan National Park as the research object, alternative
method of temporal and spatial was used to analyze the characteristics of different types of surface fuel loading and
their relationship with terrain, stand, and meteorological factors. [Result] (1) With the succession of P. massoniana
forest, the surface live fuel loading decreased, while the dead fuel loading and total fuel loading increased. The total
fuel loading was mainly caused by 1 hour dead fuel loading. (2) The difference between young and mature P. masso-
niana stands was the most obvious. At the late stage of succession, the surface live fuel loading decreased by 47.21%
and the surface dead fuel loading increased by 113%. (3) According to RDA ranking method, the surface fuel load-
ing were closely related to terrain factors (such as altitude, slope position), stand factor (such as average branch-free
bole height, average DBH, and canopy density) and meteorological factors (such as air temperature). (4) Linear re-
gression analysis showed that different types of surface fuel loading had different influence factors, among which the
average DBH had the greatest impact on the shrub fuel loading, the slope position had the greatest impact on the herb
fuel and 1 hour dead fuel loading, the average clear bole height had the greatest impact on the 10 hour dead fuel and
total fuel loading. [Conclusion] Surface fuel loading of P. massoniana forest are different in various succession
stages and the influence factors vary with different types of surface fuel.

Keywords: fuel loading; environmental factors; redundancy analysis; stepwise linear regression analysis; Pinus

massoniana; Wuyishan National Park
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