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Combustion characteristics of live branches of 15 common woody plant species in Kun-
ming, Yunnan Province. LI Shi-you'”, CHANG Ni-na’, GUAN Xiao-yuan’, WANG Qiu-
hua®, SHU Li-fu'** (' The Research Institute of Forest Ecology, Environment and Protection
Chinese Academy of Forestry, Key Laboratory of Forest Protection of State Forestry Administration ,
Beijing 100091, China; *College of Civil Engineering, Southwest Forestry University, Kunming
650224, China). Chinese Journal of Ecology, 2012, 31(2) . 276-281.

Abstract; To understand the live branches combustion characteristics of 15 common native woody
plant species in Kunming, a thermal radiation ignition experiment with small and medium sizes
branches and an oxygen index experiment with small size branches were conducted during peak
forest-fire season. Based on the analysis of the sample’s diameter, moisture content, time to ig-
nition, quenching time of flaming combustion, smoking temperature, and weight loss, an inte-
grated combustion parameter (S) reflecting the combustion characteristics was proposed. Accord-
ing to the calculated S, the combustion order of the test tree species was Pinus yunnanensts < Illi-
ctum stmonsii < Pinus armandii < Cyclobalanopsis glaucoides < Pinus yunnanensis var. pygmaea
< Cinnamomum glanduliferum < Ternstroemia gymnanthera < Rhododendron decorum < Rhodo-
dendron spinuliferum < Michelia yunnanensis < Rhododendron siderophyllum < Lyonia ovalifolia <
Lithoca mairei < Castanopsis orthacantha < Camellia pitardii. The oxygen index experiment indi-
cated that the small size live branches of the 15 tree species all had obvious flame-retardant char-
acteristics, of which, 4 (R. decorum, I. simonsit, T. gymnanthera, and L. ovalifolia) were dif-
ficultly inflammable, 7 (M. yunnanensis, P. yunnanensis, P. yunnanensis var. pygmaea,
P. armandii, C. glaucoides, C. glanduliferum, and C. pitardii) were combustible, and 4 (R.
siderophyllum , R. spinuliferum, L. mairei, and C. orthacantha) were inflammable. The reasons
for the difference between the classifications derived by the two experiments were analyzed.

Key words: live branches; general combustion parameter; oxygen index.
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Fig.1 Scheme of experimental setup
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Table 1 Physical properties and general combustion parameters of samples

K5 HE AIXEEKR R B 5| BRI i) o] R R PR srbmpe HY
(em) (%) (g) Ti(s) T,(s) Viax (% =57 Vi (% = 87") ZH S

1 0. 646 46.01 281.4 152 423 1.42 0.23 3.341 8

2 0.678 49.74 292.5 116 397 1.37 0.23 5. 898

3 0. 652 59.76 256.2 284 504 1.48 0.17 0.618 14

4 0. 648 55.30 271. 8 213 360 1.55 0.29 2.752

5 0.529 48.48 260. 1 170 354 1.19 0.29 3.373

6 1. 045 54.07 385.7 316 543 1. 11 0.19 0. 389 15

7 0. 708 51.87 272.5 144 482 1.28 0.18 2.305 11

8 0.728 54. 17 292.2 271 425 1.47 0.22 1. 036 13

9 0. 826 51. 88 257.1 164 339 1.87 0.29 5.947 4

10 0. 666 46. 58 288. 8 235 387 1.39 0.29 1. 886 12

11 0.584 47.18 277.3 140 414 1.19 0.23 3.373 7

12 0. 631 41.18 271.4 178 298 1.51 0.39 6.237 3

13 0.504 44, 31 265.4 150 300 1.77 0.32 8.391 2

14 0.757 44,32 303.6 173 405 1.25 0.24 2.475 10

15 0. 688 44,71 271.2 110 347 1.59 0.28 10. 603 1
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Fig.2 Mass and smoke temperature curves in experimental course
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Table 2 Oxygen index and experimental phenomena of

samples

FE o ER M "IRE RREis

(em)  JKE (%) (%)

1 0. 46 52.82 - TEA A AR

2 0.31 51.65 66.3  fEEIE

3 0.43 62.20 - TE 4l ANk

4 0.44 56. 68 - TEAl S AN

5 0.37 57.14 - TEAA TP AT E RS 25 5,
& E 20 mm JEHE K

6 0. 62 55.50 95.5  fB&EiE

7 0.58 52.59 92.1  HEESHE

8 0.39 59.24 96.2  fE&EdE

9 0.49 54.74 - TEA A AR

10 0.36 48.49 93.1 fEEHE

11 0.31 46.75 - B & 4 | 3¢ J MR BE e AR it #88
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12 0.32 48.19 67.3  HEHIE

13 0.31 45.21 67.8  HELIE
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