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Table 1 Burning rate and damage extent of live leaves of 11 woody species

PR B % Burning rate W FEE Damage extent
E M/% P./ i %3 % Absolute XT3 K Relative A N5 B B E Absolute  AH X5 & B Relative
Samples (g/m*) v/ Vi/ Vy/ Vi Vs/  Vs/ L, w . . .

Cem/s) (em? /) (g/)  (Ufs) (A9 (fsy OV/m Se/em’ Sale Si/%Se/ Se/%

1 51.02 315 0.171  0.499 0.016 1.08 1.08 1.08 16.1 48.00 1.512  100.00 100.00 100.00
2 43.96 288 0.182 0.299 0.009 1.80 1.80 1.80 10.2 16.87 0.487 100.00 100.00 100.00
3 60.46 322 0.184 0.593 0.019 2.03 2.03 2.03 8.9 28.88 0.924 100.00 100.00 100.00
4 42.19 207 0.751 1.488 0.029 10.48 10.48 10.48 7.3 14.32 0.292 100.00 100.00 100.00
5 53.75 303 0.124 0.296 0.009 1.18 1.18 1.18 10.7 25.75 0.787 100.00 100.00 100.00
6 56.78 360 0.151 0.238 0.009 2.40 2.40 2.40 6.3 10.12 0.370  100.00 100.00 100.00
7 61.82 920 0.068 0.056 0.004 0.82 0.87 0.60 1.5 1.87 0.093 17.33  13.33  15.45
8 42.36 205 0.094 1.066 0.004 1.12 4.32 0.73 3.7 23.71 0.165 41.47 100.00 35.83
9 53.77 253 0.220  0.441 0.011 3.98 3.98 3.98 5.5 11.30 0.287 100.00 100.00 100.00
10 36.32 990 0.073 0.130 0.005 0.82 0.82 0.60 5.9 13.32 0.448 60.97 59.67 55.13
11 49.37 218 0.204 1.017 0.023 1.70 1.70 1.70 11.9 59.05 1.292 100.00 100.00 100.00
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Table 2 Standardized matrix of fire resistance parameters of samples

bt Vi £ Vs Vi Vs Vs S S Ss Si Ss Ss
Variable
\% 1.000 0.728 0.795 0.975 0.906 0.977 0.096 —0.038 —0.083 0.399 0.321 0.404
Vs 0.728 1.000 0.715 0.664 0.789 0.653 0.121 0.373 0.085 0.211 0.486 0.204
' 0.795 0.715 1.000 0.690 0.568 0.708 0.485 0.485 0.460 0.614 0.459 0.623
V, 0.975 0.664 0.690 1.000 0.941 0.999 —0.077 —0.211 —0.257 0.341 0.274 0.346
Vs 0.906 0.789 0.568 0.941 1.000 0.928 —0.199 —0.208 —0.366 0.174 0.316 0.172
Vi 0.977 0.653 0.708 0.999 0.928 1.000 —0.045 —0.194 —0.228 0.377 0.292 0.383
Sy 0.096 0.121 0.485 —0.077  —0.199 —0.045 1.000 0.790 0.914 0.714 0.570 0.713
S, —0.038 0.373 0.485 —0.211  —0.208 —0.194 0.790 1.000 0.903 0.411 0.470 0.406
Sy —0.083 0.085 0.460 —0.257 —0.366 —0.228 0.914 0.903 1.000 0.535 0.392 0.536
Sy 0.399 0.211 0.614 0.341 0.174 0.377 0.714 0.411 0.535 1.000 0.809 0.999
Ss 0.321 0.486 0.459 0.274 0.316 0.292 0.570 0.470 0.392 0.809 1.000 0.793
Ss 0.404 0.204 0.623 0.346 0.172 0.383 0.713 0.406 0.536 0.999 0.793 1.000
x3 ERITWER
Table 3 The eigenvalues and contribution ratio for principal component analysis
y - = IS A
JEOR 5 A6 Tnitial cigenvalues ] Eﬁlﬂg?ﬁﬁﬁm . 'ﬁ)l”-ff{f F4 R T 52 e '
- Extraction sums of squared loadings Rotation sums of squared loadings
Vel g SV RIC g RRN R g, K i
. Contribution Bk /% . Contribution k% /% . Contribution Wk /%
Eigenvalues . . Eigenvalues . . Eigenvalues . .
rate Cumulative rate Cumulative rate Cumulative
Vi 6.003 50.026 50.026 6.003 50.026 50.026 5.048 42.071 42.071
Vs 4.018 33.483 83.509 4.018 33.483 83.509 3.241 27.011 69.082
Vs 1.145 9.539 93.048 1.145 9.539 93.048 2.876 23.965 93.048
Vi 0.640 5.330 98.378
Vs 0.151 1.255 99.633
Vi 0.023 0.192 99.824
S 0.019 0.159 99.983
S2 0.001 0.012 99.995
Ss 0.000 0.003 99.999
Sy 0.000 0.001 100.000
Ss 0.000 0.000 100.000

Se 0.000 0.000 100.000
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Table 4 The matrix for principal component analysis

VO 46 67

B4 Principal component

Evaluation 1 2 3
Vi 0.861 —0.461 0.049
V, 0.752 —0.246 0.515
Vs 0.910 0.064 0.240
V, 0.790 —0.594 —0.063
Vs 0.714 —0.670 0.081
Vi 0.807 —0.564 —0.085
S 0.485 0.815 0.021
S» 0.366 0.772 0.501
Ss 0.322 0.883 0.252
S, 0.748 0.469 —0.462
Ss 0.701 0.379 —0.243
Ss 0.748 0.465 —0.463
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Table 5 The rotation matrix for principal

component analysis

PEM R BR T4 Principal component
Evaluation Fy s Fy
Vs 0.962 0.036 —0.200
Vi 0.949 0.235 —0.037
Vi 0.941 0.213 —0.223
Vs 0.932 0.251 —0.213
Vs, 0.857 —0.052 0.393
Vs 0.733 0.368 0.465
S 0.200 0.951 0.221
S6 0.202 0.950 0.218
Ss 0.270 0.732 0.295
Ss —0.031 0.206 0.968
Ss —0.191 0.405 0.864
Sy —0.083 0.625 0.709
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Table 6 The grading values of live leaves of 11 woody species
R i %éﬂi/{} ZafEs
Samples ki F Fs o y? yi Composite Orders
score
1 —0.453 17 0.483 00 1.572 17 —1.11 0.97 1.68 0.08 5
2 —0.501 65 0.868 11 —0.533 04 —1.23 1.74 —0.57 —0.01 6
3 —0.077 02 0.438 78 0.428 42 —0.19 0.88 0.46 0.15 4
4 2.827 62 0.107 98 —0.358 34 6.93 0.22 —0.38 1.42 1
5 —0.681 28 0.765 20 —0.026 82 —1.67 1.53 —0.03 —0.09
6 —0.414 75 0.875 54 —1.041 76 —1.02 1.76 —1.11 —0.01 7
7 —0.524 73 —2.062 81 —0.734 82 —1.29 —4.13 —0.79 —1.02 11
8 0.208 22 —1.518 07 0.210 74 0.51 —3.04 0.23 —0.38 9
9 0.127 94 0.733 15 —1.057 10 0.31 1.47 —1.13 0.21 3
10 —0.724 49 —0.591 31 —0.445 82 —1.78 —1.19 —0.48 —0.60 10
11 0.213 33 —0.099 56 1.986 36 0.52 —0.20 2.13 0.26 2
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Fire resistance of live leaves of 11 woody species

in Central Yunnan Province

LI Shi-you'? ZHAO Jia-gang® ZHANG Yu-yao® ZHOU Jin-feng’
LI Lu-liang® WANG Qiu-hua®* SHU Li-fu'

1. Research Institute of Forest Ecology , Environment and Protection ,
the Chinese Academy of Forestry,Beijing 100091, China ;
2.College of Civil Engineering ,Southwest Forestry University , Kunming 650224 ,China

Abstract To compare fire resistance difference of plant species,combustion experimentations of live
leaves from 11 common native woody plant species in Central Yunnan Province were conducted with an
oxygen index measuring instrument under high oxygen concentration during the peak forest fire season.
Moistrure content, mass per unit area,burning rate,damage extent of the live leaves were measured and
calculated. The combustibility orders and classification were put forward based on factor analysis. The re-
sults showed that the live leaves of 11 species were divided into four categories including very inflamma-
ble species (one kind) ,inflammable species (four kinds),combustible species (three kinds) and hardly
inflammable species (three kinds).

Key words fire resistance; forest plant species; live leaves; Central Yunnan Province
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