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A Study on Fire - resistance of Mountain Tree Species in Jiangxi

XIAO Jinxiang' HUANG Ya-zhe’ LI Dong'
ZHANG Linping' LIU Xing—ping' YE Qing'

(1. College of Landscape Architecture and Art JAU Nanchang 330045 China; 2. Industrial and Com-
mercial Administration School of Jiangxi Province Nanchnag 330046 China)

Abstract: Twenty — eight mountain tree species from the western suburbs and the northern suburbs of
Nanchang were harvested to determine the physical and chemical properties of different organs for combustion
and fire — resistance test. 17 factors namely moisture content ignition temperature heat value ash content
crude fat content lignin content crude fiber content burning time burning intensity bark thickness the
remaining rate of the bark quality and the heating rate of the inner bark surface under thermal radiation and
biological and ecological characteristics and so on were chosen as the evaluation indexes by using grey rela—
tional analysis a comprehensive evaluation of fire — resistance of twenty — eight mountain tree species was con—
ducted. Of the 28 spies five were of strongest fire — resistance they were Symplocos setchuancnsis Brand Ilex
purpurea Hassk.  Michelia macclurel Schima superba Gardn. et Champ. and Cinnamomum camphora ( L.)
presl in order. Nine species were of relatively strong fire — resistance they were Camptotheca acuminata Dec—
ne. Cinnamomum burmannii Cinnamomum Camphora ( Linn) Presd Castanopsis sclerophylla ( Lindl.)
Schott. Liriodendron chinense ( Hemsl.) Sarg.  Elaeocarpus sylvestris( Lour. ) Pior Thea Oleosa Lour. ( Ca—
mellia oleifera Abel.) Ternstroemia gymnanthera ( Wight et Arn.) Sprague Lithocarpus glaber( Thunb.) Na—

kai in order. Populus Canadensis Moench. Paulownia fortunei Hemsl. and Sabina chinensis ( Linn.) Ant.
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were of common fire — resistance Phyllostachys pubescens Sabina chinensis cv. kaizuka Pinus massoniana
Lamb. Cunninghamia lanceojata ( Lamb.) Hook. Pinus elliottii Engelm were of relatively weak fire — resist—
ance. Six species namely ( Acer fabri Hance. Cryptomeria fortunei Hooibrenk ex Otto et Dietr.  Cedrus deo-
dara ( Roxb.) G. Don. Meiasequoia glyptostroboides Hu et cheng Podocarpus macrophyllus ( Thunb.) D.
Don Pseuxdolarix kaempferi ( Lindl) Gord. ) were of poor fire — resistance.

Key words: mountain tree species; physical and chemical properties; combustion; fire — resistance; grey

relational analysis
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o ( Cinnamomum burmanii ( C. G. et Th. Nees) Bl.) . ( Cinnamomum

bodinieri Levl.) | ( Sabina chinensis ( Linn.) Ant.) | ( Sabina chinensis ( Linn.) Ant. ‘Kaizuka’) .
( Podocarpus macrophyllus ( Thunb.) D. Don) . ( Ternstroemia gymnanthera ( Wight et Am. )

Sprague) . ( Castanopsis sclerophylla ( Lindl. ) Schott.) . ( Phyllostachys pubescens) ( Cinnamo—
mum camphora ( L.) presl.) | ( Pinus massoniana Lamb. ) | ( Elaeocarpus sylvestris( Lour. ) Pi—
or) . ( Schima superba Gardn. et Champ.) . ( Populus Canadensis Moench.) . ( Ilex purpurea
Hassk.) . ( Cunninghamia lanceojata ( Lamb.) Hook.) | ( Paulownia fortunei Hemsl.) | ( Ca—
mellia oleifera Abel.) | ( Symplocos setchuancnsis Brand) . ( Metasequoia glyptostroboides Hu et
cheng) . ( Cedrus deodara ( Roxb.) G. Don.) . ( Pinus elliottii Engelm. ) ( Cryptomeria
fortunei Hooibrenk ex Otio et Dietr.) ( Michelia niacclurei Dandy. ) | (Acer fabri Hance) .

( Camptotheca acuminata Decne.) ( Lithocarpus glaber( Thunb.) Nakai) . ( Camptotheca acumi-

nata Decne.) | ( Liriodendron chinense ( Hemsl.) Sarg.)
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Tab.1 The measured value of fire resistance of 28 mountain species
Physics and chemistry features in different organs Burning features Fire resistance of batks Biological and ecology features
(-
/
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- q o—1 q
Species 1% Leaves ke~ Crude  Crude 1% Curde /s 1 fom  Remain Tempershre oo
) v © . - 3 (som) -1y Environ
Moistore b e W L Burning Baks - ingrate —rising  Structure Bud  Natural logical
" ine Fire — ment
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quality  surface features

Symplocos setchuancnsis ~ 54.832 280  8359.62 13.844 2.269 24.357 33.416 104.47 100.295 6.50 89.34 0.1183 3 2 3 3 3
Brand

Ilex purpurea 49.988 264 9127.38 5.577 4.07 37.611 28.082 59.65 172.105 5.80 85.03 0.1817 3 3 3 3 3
Hassk.

Michelia niacclurei 55.075 260 9518.22 4.616 2.934 41.984 37.408 81.615 148.555 4.60  84.85 0.1833 3 3 3 3 3
Dandy.

Schima superba Gardn. et 54.048 282  8256.61 7.648 1.808 42.128 37.746 97.34  224.08 5.30 81.66 0.168 3 3 3 2 3 3

Champ.

Cinnamomum camphora ~ 51.773 255 11 257.21 6.242  3.942 40.359 44.406 78.19 195.865 12.30 67.72 0.1733 3 3 2 3 3
(L.) presl.

Camptotheca acuminata  61.649 263 12537.43 10.69  2.294 34.369 32.298 61.47 126.55 11.20 61.48 0.1250 2 3 3 1 1

Decne.

Cinnamomum burmanii 54.959 250 12061.25 6.849 3.081 43.854 32.074 87.165 143.49 6.30 93.26 0.1500 3 2 3 2 3
(C.G. et Th. Nees) BL.

Cinnamomum bodinieri ~ 49.777 254 11629.86 6.386 3.715 49.384 35.523 92.835 152.45 9.52 94.13  0.078 3 3 3 2 1 3

Levl.
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Tab.1 The measured value of fire resistance of 28 mountain species

Castanopsis sclerophylla

( Lindl. ) Schott.

Liriodendron chinense

( Hemsl. ) Sarg.

Elaeocarpus sylvestris

( Lour. ) Pior

Thea Oleosa Lour.
( Camellia oleifera Abel. )

Ternstroemia gymnanthera

( Wight et Arn.) Sprague

Lithocarpus glaber

( Thunb. ) Nakai

Populus Canadensis

Moench.

Paulownia fortunei
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Sabina chinensis

(Linn.) Ant.

Phyllostachys

pubescens

Sabina chinensis

(Linn.) Ant. ‘Kaizuka’
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Cunninghamia lanceojata

( Lamb. ) Hook.

Pinus elliottii

Engelm.

Acer fabri

Hance

Cryptomeria fortunei

Hooibrenk ex Otto et Dietr.

Cedrus deodara
( Roxb.) G. Don.

Metasequotia glyptostroboides

Hu et cheng

Podocarpus macrophyllus

( Thunb.) D. Don

Camptotheca acuminata

Decne.

48.972

63.131

62.436

56.847

52.338

48.783

55.895

60. 812

49.623

49.883

55.091

50.71

50. 308

55.202

52.666

53.781

51.002

60. 374

53.603

60.01

276

248

265

253

258

251

249

246

245

244

230

212

219

215

228

220

214

227

223

12 135.

13 015.

14 723.

13 515.

11 017.

15 648.

15 241.

15 021.

15 635.

15 938.

17 286.

16 886.

17 852.

16 275.

16 755.

16 727.

17 243.

18 028.

17 395.

17 619.

39

97

28

41

27

43

5.401

9.988

7.468

6.406

4. 806

6.214

7.94

5.51

6.455

7.133

8.461

2.905

4.198

2.214

8.271

5.371

4.35

9.057

7.787

5.322

2.

w

358

. 067

.157

.426

.793

913

L7192

. 268

.356

.634

.674

. 641

.904

L1112

.193

013

. 408

. 088

44,

26.

35.

34.

38.

45.

38.

38.

42.

25.

40.

48.

37.

52.

34.

40.

50.3

44,

42.

42.

123

486

085

026

062

449

959

617

443

249

43.117 88.165 218.525

28.032

31.599

44.391

23.641

6.214

36.76

39.115

34.133

33.343

43.672

49.693

40.699

52.554

47.781

36.675

35.409

38.461

37.766

61.84

86.84

85.915

72.335

98.36

72.375

85.32

120. 665

74.85

135.335

74.13

79.715

92.18

79.95

113.22

77.45

84.995

103.5

89.79

213.545

153.47

186.225

160.91

267.54

203. 445

132.285

183.135

335.61

116. 135

130.375

220. 635

150.22

188.765

236.435

166. 05

12.70

14.30

5.10

16.80

3.30

8.70

112.26.80 66.11

235.32

131.465

3.64

6.90

83.

87.

72.

84.

96.

74.

65.

60.

79.

72.

54.

86.

70.

85.

70.

54.

81.

0.1850

93.

40.

06

39

96

80

33

38

57

50

48

88

23

80

52

38

50

98

68

58

0.088 3

e

1317

e

178 9

e

183 6

e

071 4

0.1533

=

.166 7

=

.140 0

=

L1292

=

L0527

=3

12269

=3

. 096 7

=

L1350

0.0850

0.1954

0.2150

0.1450

2

0.1140

0.2100

1

1




17 28 o
: = x0.4 + x0.3 + x0.3,
28 o
o 0~1
1o Xo={11 -
1} . 2

2 28

Tab.2 The grey correlation coefficient and correlation degree of fire resistance of 28 mountain species

Physics and chemistry features in different organs Bumning features Fire resistance of barks Biological and ecology features
/ )
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Symplocos setchuancnsis  0.770 3 0.9842 0.9728 1.0000 0.4736 1.0000 0.3513 0.5068 1.0000 0.4183 0.8512 0.4429 1.00000.569 51.00001.00001.0000 0.7848 1

Brand

llex purpurea 0.6793 0.8735 0.8221 0.4247 0.3812 0.5558 0.3615 1.0000 0.5138 0.4024 0.7838 0.3831 1.00001.00001.00001.0000 1.0000 0.7165 2

Hassk.

Michelia niacclurei 0.7755 0.8497 0.7689 0.398 1 0.4213 0.5122 0.3459 0.6210 0.5758 0.3778 0.7813 0.3823 1.00001.00001.00001.00001.0000 0.6947 3

Dandy.

Schima superba Gardn. et 0.7540 1.0000 1.0000 0.4963 0.5505 0.5111 0.3455 0.5324 0.4439 0.3918 0.7381 0.3909 1.00001.00000.569 51.00001.0000 0.6896 4

Champ.

Cinnamomum camphora  0.7102 0.8216 0.6232 0.4453 0.3843 0.5265 0.3389 0.6503 0.4747 0.6221 0.5948 0.3878 1.00001.00000.56951.00001.0000 0.6558 5

(L) presl.

Camptotheca acuminata  0.949 4 0.867 4 0.5636 0.6593 0.4708 0.6022 0.3531 0.9371 0.6800 0.5695 0.5472 0.4326 0.56951.00001.00000.398 10.3981 0.6469 6

Decne.

Cinnamomum burmanii  0.773 0 0.7953 0.5829 0.4660 0.4138 0.4979 0.3535 0.5828 0.5943 0.4136 0.9234 0.4047 1.00000.569 51.00000.569 51.0000 0.6435 7
(C.G. et Th. Nees) BL.

Cinnamomum bodinieri  0.6758 0.8162 0.6032 0.450 1 0.3904 0.4652 0.3483 0.5523 0.5631 0.5043 0.9411 0.5742 1.0000 1.00000.569 50.398 11.0000 0.6383 8
Levl.

Castanopsis sclerophylla  0.662 8 0.9540 0.5797 0.4196 0.4640 0.4960 0.3400 0.5768 0.4490 0.6742 0.7562  0.5223 0.569 50.569 50.569 51.00001.0000 0.6237 9
( Lindl. ) Schott.

Liriodendron chinense 1.0000 0.7853 0.5466 0.6128 0.3452 0.8547 0.361 6 0.9256 0.4540 0.3630 0.8142 0.4236 1.00000.569 50.569 50.569 50.398 1 0.623 1 10

(Hemsl.) Sarg.

Elacocarpus sylvestris 0.9756 0.8797 0.5010 0.4891 1.0000 0.5808 0.3544 0.5847 0.5600 0.3560 0.6362 0.3846  0.5695 0.569 50.569 51.00000.569 5 0.6223 11

(Lour.) Pior

Thea Oleosa Lour. 0.8158 0.8109 0.5312 0.4507 0.7004 0.6059 0.3389 0.5905 0.4886 0.3381 0.7828  0.3821 0.569 51.00000.56950.569 51.0000 0.6203 12

( Camellia oleifera Abel.)

Ternstroemia gymnanthera 0.720 6 0.9053 0.6376 0.403 1 0.4295 0.5457 0.3743 0.7154 0.5393 0.4295 1.0000 0.6273 1.00000.398 10.569 50.569 50.569 5 0.6138 13

( Wight et Am.) Sprague

Lithocarpus glaber 0.6599 0.8382 0.4828 0.4444 0.4224 0.4893 1.0000 0.5284 0.4136 0.3684 0.6551 0.4019 1.00000.569 50.569 50.569 51.0000 0.6125 14

(Thunb. ) Nakai




1 Byram G M. Combustion of forest fuels. In Forest Fire: Control and Use ( ed . K. p. Davis

1959:61 - 89.
2 Anderson H E. Forest fuel ignitibility M . Fire Tech 1970 312 -319.
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Tab.2 The grey correlation coefficient and correlation degree of fire resistance of 28 mountain species
Populus Canadensis 0.7937 0.8004 0.4903 0.5083 0.4295 0.5502 0.3467 0.7149 0.4651 0.4777 0.5760 0.3920 0.569 1.000 01.000 0 0.5695 0.398 1 0.5930 15
Moench.
Paulownia fortunet 0.9231 0.7903 0.4947 0.4228 0.4057 0.5509 0.3439 0.5944 0.6458 0.3981 0.5409 0.4142 1.00001.00000.569 50.569 50.398 1 0.5919 16
Hemsl.
Sabina chinensis 0.6733 0.7755 0.4830 0.4524 0.3385 0.5050 0.3502 0.4658 0.4936 0.4002 0.7116 0.4268 1.00001.00000.398 10.569 51.0000 0.590 17
(Linn.) Ant.
Phyllostachys 0.6775 0.7707 0.4777 0.4763 0.4402 0.9153 0.3340 0.6847 0.3861 0.6437 0.6370 1.0000 0.398 10.39810.39810.5695 0.569 0.5751 18
pubescens
Sabina chinensis 0.7759 0.7659 0.4577 0.5314 0.3564 0.5293 0.3514 0.4408 0.7637 0.3736 0.5045 0.3648 0.56951.00000.398 10.569 51.0000 0.5737 19
(Linn.) Ant. ‘Kaizuka’
Pinus massoniana 0.6914 0.7051 0.4632 0.3581 0.3700 0.4677 0.3395 0.6930 0.6565 0.7477 0.8015 0.4921 0.39810.39810.398 11.00000.5695 0.561 7 20
Lamb.
Cunninghamia lanceojata 0.684 6 0.6398 0.4506 0.387 5 0.3542 0.5578 0.3351 0.6366 0.4470 0.3877 0.624  0.4197 0.398 11.00000.569 50.569 51.0000 0.5564 21
( Lamb. ) Hook.
Pinus elliottii 0.778 3 0.663 7 0.4723 0.3442 0.3523 0.4494 0.3423 0.5554 0.5702 1.0000 0.7910 0.537 1 0.56950.398 10.569 50.398 10.569 5 0.5506 22
Engelm.
Acer fabri 0.726 8 0.6498 0.4650 0.5227 0.4827 0.5980 0.3333 0.6346 0.4847 0.3612 0.6177 0.3765 0.569 50.569 50.569 50.569 50.569 5 0.5353 23
Hance
Cryptomeria fortunei 0.7486 0.6972 0.4654 0.4187 0.3579 0.5257 0.3363 0.4824 0.4337 0.3543 0.5022 0.3687 1.00000.569 50.398 10.398 11.0000 0.5328 24
Hooibrenk ex Otto et Dietr.
Cedrus deodara 0.6965 0.6673 0.4583 0.3913 0.3887 0.4606 0.3468 0.6573 0.5268 0.4777 0.7423 0.4092 1.00000.398 10.398 10.398 10.569 5 0.528 6 25
( Roxb.) G. Don.
Metasequoia glyptostroboides 0.909 9 0.646 4 0.448 6 0.5605 0.3825 0.4960 0.3484 0.5965 0.8060 0.4255 0.5817 0.3814 0.56950.398 10.56950.398 10.398 1 0.5245 26
Hu et cheng
Podocarpus macrophyllus  0.7450 0.6933 0.4563 0.5019 0.4003 0.5060 0.3446 0.5100 0.4345 0.3601 0.9319 0.4505 0.398 10.569 50.569 50.398 10.569 5 0.5199 27
( Thunb.) D. Don
Camptotheca acuminata  0.899 2 0.678 2 0.4535 0.4173 0.4135 0.5101 0.3454 0.5678 0.6503 0.4280 0.4315 0.3705 0.398 10.398 10.56950.398 10.569 5 0.4999 28
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