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Ordering of Fire Resistance of 16 Leaves
in Jinggangshan Nature Reserve

ZOU Lu' TAO Yuan-sheng® GAN Ji-quan' JIA Bo' XIAO Jin=xiang'’

(1. College of Landscape Architecture and Art Jiangxi Agricultural University Nanchang 330045 Chi-
na; 2. Bureau of forestry of Jinxi County Fuzhou 335300 China)

Abstract: Leaves of sixteen species from JingGangshan Nature Reserve were collected for analysis of their
physical and chemical properties. The moisture content ignite temperature energy content ash content
crude fat content lignin content crude fiber content burning time and burning intensity were chosen as
the evaluation indexes and the nine factors were analysed. Through calculation and analysis the order of fire
resistance of the sixteen species was obtained. The species of strongest fire — resistance are Castanopsis sclero—
phylla  Cyclobalanopsis glauca ( Thunberg) Oersted Castanopsis tibetana Hance etc. The result provides ref-
erence for the selection of fire — resistant tree species in JingGangshan.
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Tab.1 Mean and standard deviation of fire resistant single variable

Variable Mean Std. deviation Analysis number
Moisture content 48.324 4 4.236 0 16
/°C Lgnite point 269.687 5 7.8206 16
/(kJ * kg™") Heat of combustion 17 981.630 6 2 889.369 4 16
/% Crude ash content 4.198 8 1.275 6 16
/% Crude fat content 4.238 1 1.566 8 16
/% Lignin content 44.358 1 7.006 7 16
/% Crude fiber content 28.150 6 7.590 7 16
/S Burning time 34.187 5 5.1539 16
/(Kcal. s * m™") Fire intensity 351.868 1 130.196 0 16

2

Tab.2 Matrix of correlation coefficients of fire resistant factors

X Xy X3 Xy X5 X X7 Xg X9
X 1. 000 -0.109 -0.224 -0.058 -0.289 -0.387 -0.599 0.418 -0.583
X, -0.109 1. 000 0.186 0. 437 -0.441 0. 164 0.001 -0.440 0. 104
Xy -0.224 0. 186 1. 000 0. 191 0.075 0. 569 -0.091 -0.340 0. 469
Xy -0.058 0. 437 0. 191 1. 000 -0.168 0. 147 -0.293 0. 008 -0.081
Xs -0.289 -0. 441 0.075 -0.168 1. 000 0.412 0. 076 0. 295 0.275
Xg -0.387 0. 164 0. 569 0. 147 0.412 1. 000 0.203 -0.485 0. 568
Xq -0.599 0. 001 -0.091 -0.293 0.076 0.203 1.000 -0.372 0. 534
Xg 0.418 -0.440 -0.340 0. 008 0. 295 -0.485 -0.372 1. 000 -0.546
Xy -0.583 0.104 0.469 -0.081 0.275 0.568 0.534 -0.546 1.000
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Tab.3 Dissection of total variance after extracting factors

1% /%
) o Contribution probability Cumulative contribution
General factor Characteristic root
of variance probability of variance
1 3.240 36.00 36.00
2 1.954 21.71 57.71
3 1.434 15.94 73.65
4 0.871 9.68 83.32
5 0.484 5.38 88.70
3 5
o 4,
4

Tab.4 General factor matrix

General factor

Variable 1 2 3 4 5

/% Moisture content -0.751 0.201 0. 155 -0.439 0.220

] /°C Ignite point 0.289 0.796 -0.173 0.161 0.252

/(kJ * kg™") Heat of combustion 0.575 0.262 0.518 -0.374 -0.373

/% Crude ash content 0.049 0.654 0.384 0.572 -0.115

/% Crude fat content 0.228 -0.707 0.545 0.227 0.223

/% Lignin content 0.772 0.005 0.436 -0.087 0.362

/% Crude fiber content 0.576 -0.366 -0.599 0.193 -0.028

/s Burning time -0.728 -0.348 0.344 0.286 -0.149

/(Kcal.s * m™") Fire intensity 0. 866 -0.169 -0.017 -0.089 -0.127

3.2

5 9 88.7% -
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Tab.5 Result of extracting factors after rotating

General factor

Variable £ £ fi fi fs
/% Moisture content -0.882 0.015 -0.150 -0.184 -0.186
/°C Tgnite point 0.017 0.777 -0.003 -0.088 0.475
/(kJ * kg™") Heat of combustion 0.026 0.105 0.947 0.139 0.135
/% Crude ash content -0.079 0.109 0.096 -0.002 0.944
/% Crude fat content 0.170 -0.510 0.007 0.809 -0.072
/% Lignin content 0.195 0.343 0.437 0.758 0.058
/% Crude fiber content 0. 860 0.156 -0.147 0.019 -0.278
/s Burning time -0.379 -0.777 -0.325 -0.024 0.144
/(Kcal. s * m™") Fire intensity 0.647 0.197 0.492 0.292 -0.136
Characteristic value 2.153 1.670 1.490 1.376 1.294

/% Contribution probability of variance 23.928 18.552 16.555 15.289 14. 381
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Tab.6 Scoring information of fire resistant factors
Fire resistant factors
Variable 1 £ £ fi 1
/% Moisture content -0.568 0.274 -0.025 0.164 -0.333
Ignite point -0.081 0.555 -0.297 0.174 0.246
/(kJ » kg™") Heat of combustion -0.049 -0.258 0.889 -0.314 0.017
/% Crude ash content 0.119 -0.146 -0.012 -0.036 0.797
/% Crude fat content -0.023 -0.180 -0.221 0.689 0.052
/% Lignin content -0.217 0.373 -0.076 0.722 -0.065
/% Crude fiber content 0.472 0.025 -0.223 -0.111 -0.090
/s Burning tim 0.016 -0.518 -0.037 -0.045 0.264
/(Kcal. s * m™") Fire intensity 0.243 -0.051 0.294 -0.051 -0.085
6 o
f, = —0.568%, —0.081x, —0.049x, +0. 119x, —0. 023x; —0. 217x, +0.472x, +0. 0162 +0. 243x, (5)
£, = 0.274%, +0.555x, —0.258x, —0. 1462, —0. 18x; +0. 373x, +0. 025x, —0. 518x, —0. 051, (6)
fi= —0.025%, —0.297x, +0. 889x, —0.012x, —0. 221x; —0. 076x, —0. 223x, —0. 037x, +0. 294x, (7)
Ji=0.164x, + 0. 174x, —0. 314x; —0. 036x, +0. 689x5 +0. 722x, —0. 111x, —0. 045x, —0. 051, (8)
fi= —0.333x, +0. 246x, +0.017x, +0.797x, +0. 052x; —0. 065x, —0. 09, +0. 264x, —0. 085, (9)
3.3
o (
7 °
Hh LG Ss S=(23.928 f, +18.552 f, —16.555 f; —15.289 f, +14. 381 f.) /88.705(
5 )
8.
5
4 S 3 . . .
\ 4 S
. N N 4 ;o 7 Sfa
N N N 4 :
“« 7 f . . 3 .



5 16 < 98] -
<7 \ 2 S &
\ . ;7 fi
. 5 3 A
N N N 4 ;o ” Js
16 N N
7 16
Tab.7 Each factor standardized results of 16 species
X Xy X3 Xy X5 Xg Xq Xg Xg
1 0.2610 -0.5994 -1.1725 -0.6575 0.1161 -0.3608 -0.8261 -0.4244 -0.2246
2 1.1156 -0.4715 -1.3491 0.0402 -0.0818 -0.0154 0.8075 1.1278 -0.6957
3 0.461 7 1.3186 -1.2324 -0.0461 -0.6243 -1.1700 -0.1397 -0.0364 -0.8267
4 -0.7683 -1.2387 -0.7920 -0.1009 -0.3562 -0.7847 -0.0857 0.5457 -0.1746
5 -0.2395 -0.3436 -0.2921 -0.1401 0.1033 -1.3270 0.9419 0.1576 -0.1240
6 -0.0742 -1.2387 1.3388 -1.9118 1.3224 1.0892 0.9524 -0.4244 1.716 9
7 0.249 2 0.5514 -0.7685 -0.2891 0.3522 0.3628 -0.1424 -0.4244 -0.4669
8 -0.0837 -1.4944 -1.0084 -0.2107 0.569 2 0.2400 0.9643 0.1576 -0.1746
9 -1.1318 1.0629 0.918 8 1.1534 0.0459 1.5003 0.3556 -2.1707 1.993 5
10 -0.784 8 1.5744  0.7717 0.001 0 -0.528 5 0.900 8 1.2014 -0.8125 1.923 4
11 -1.514 2 0.807 2 1.3149  2.2352 -0.4009 0.8380 0.3978 -0.6185 0.137 1
12 -1.0327 -0.7272 1.1343 -0.8378 1.9032 1.296 2 -0.3321 0.3517 -0.1240
13 1.188 8 1.0629  0.465 1 1.2396 0.090 6 0.716 7 -1.7153 0.7397 -1.1910
14 2.3313  -0.2158 1.1686  0.1342 -2.0795 -0.7561 -1.8589 -0.2304 -1.0343
15 -0.5582 0.6793 -0.3287 -1.3004 -1.5880 -1.1700 0.8628 -0.4244 -0.5600
16 0.5797 -0.7272 -0.1685 0.6908 1.1564 -1.3599 -1.3834 2.4860 -0.1746
8
Tab.8 Fire resistant factor scoring
Fire resistant factors
Species Si e S5 Ja fs S
Castanopsis sclerophylla 0.678 18 0.618 14 -0.3658  -1.81035  -0.83763  0.55673
Cyclobalanopsis glauca ( Thunberg) Oersted 1.034 80 0.075 54 0.93970  -0.29572 2.22056  0.530 53
Castanopsis tibetana Hance -0.313 28 0.916 47 -1.48184  -0.521 81 0.22982  0.510 92
Cyclobalanopsis sessilifolia ( Blume) Schottky 1.118 66 1.243 46 0.61405  -0.005 77 0.090 37 0.462 86
Fagus longipetiolata Seem. 0.939 93 1.457 33 0.978 52 0.740 64 0.70357  0.362 12
Castanopsis eyrei ( Champ. ex Benth.) Tutch. 0.864 04  —0.725 88 -0.32425  -0.99454  -0.06243  0.303 07
Castanopsis fargesii Franch. 0.667 83  -1.183 40 -0.22983  -0.907 33 0.05630  0.141 05
Castanopsis fabri Hance -0.28022  -0.133 37 ~1.494 81 0.35071  -0.197 44  0.080 61
Schima argentea Pritz. ex Diels -0.457 22 0.926 82 ~1.044 93 0.95185  -0.25561 0. 060 02
Machilus thunbergii Sieb. et Zuce. 0.54296  -0.622 99 -0.864 24 0.51076  -0.54116  0.001 70
Castanopsis lamontii Hance -0.496 16 0.192 55 -0.727 34 0.27208  -0.76746 -0.129 14
Acer davidii Franch. ~1.881 42 0. 500 37 -0.016 30 0. 986 96 1.27051  -0.363 95
Camellia oleifera Abel. -0.56699  -2.33097 0.05635  —0.137 88 1.11996  —0.445 63
Alniphyllum fortunei ( Hemsl.) Makino -2.268 55 0.415 82 1.67909  -1.73622  -0.567 14 -0.631 03
Rhododendron simiarum Hance -0.016 10 -0.900 14 0.765 73 1.65257  -0.33552 -0.674 73
Pinus taiwanensis Hayata 0.44255  -0.449 75 1.515 97 0.94407  -2.12671 -0.765 11
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