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Combustibility of fresh leaves of 17 species of garden bamboo in Kunming
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Abstract: [Objective] Comparing the combustibility of fresh bamboo leaves in gardens, in order to protect
bamboo forest. [Method] Taking 5 common flammable woody plants as control, the moisture content, mass
per unit area, absolute line rate, absolute area loss rate, absolute mass loss rate, relative line rate, relative area
loss rate and relative mass loss rate of 17 species’ fresh bamboo leaves in Kunming were measured and
calculated. The combustibility of bamboo leaves was evaluated by factor analysis and systematic clustering.
[Result] All the fresh bamboo leaves of 17 species were inflammable, and the order of combustibility from
large to small was as follows: Neosinocalamus affinis, Bambusa ventricosa, Fargesia yuanjiangensis,
Schizostachyum funghomii, B. sinospinosa, B. textilis, B. multiplex, Dendrocalamus semiscandens,
Chimonocalamus pallens, Phyllostachys nigra var. henonis, B. distegia, Ph. nigra, D.bambusoides,
D. hamiltonii, D. giganteus, B. intermedia, B. surrecta. [Conclusion] 10 of them were highly flammable and 7

were relatively flammable. [Ch, 1 fig. 6 tab. 25 ref.]
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Table 1 Moisture content, mass per unit area and burning rate of fresh leaves of 22 plants speices

Y XHRpa R AHXF R e 2 4
5 H/% Wi(g-m™)
Vi/(cm-s™") Vy/(em?+s™) Vsl(ges™) Val(%+s™") Vsl(%+s™) Vel(%+s™)
1 40.51 146 1.079 0.863 0.012 8.667 8.667 8.667
2 56.99 56 1.349 2.087 0.012 8.566 8.566 8.566
3 51.86 104 0.552 0.541 0.005 6.882 6.882 6.882
4 55.12 104 0.697 0.402 0.004 6.954 6.954 6.954
5 43.84 116 0.642 1.283 0.014 3.140 3.140 3.140
6 58.91 96 0.421 1.320 0.012 2.140 2.140 2.140
7 53.07 92 0.425 0.644 0.006 3.450 3.450 3.450
8 56.73 58 0.981 1.316 0.008 6.820 6.820 6.820
9 42.93 66 1.245 1.486 0.010 7.600 7.600 7.600
10 44.08 53 1.194 1.058 0.006 9.450 9.450 9.450
11 44.27 87 1.171 1.885 0.016 7.583 7.583 7.583
12 46.07 70 0.849 1.040 0.007 7.040 7.040 7.040
13 56.83 70 0.858 2.177 0.016 4.200 4.200 4.200
14 58.97 72 0.520 0.737 0.005 4.700 4.700 4.700
15 55.34 102 0.216 0.345 0.004 1.500 1.500 1.500
16 58.79 84 0.546 1.579 0.013 2.660 2.660 2.660
17 43.15 94 0.521 0.604 0.006 5.140 5.140 5.140
18 52.36 190 0.330 0.977 0.018 2.967 2.967 2.967
19 47.55 322 0.316 0.747 0.037 4.200 3.020 4.400
20 49.12 230 0.173 0.486 0.011 1.767 1.767 1.767
21 46.93 483 0.146 0.228 0.011 0.883 0.883 0.883
22 52.21 185 0.118 0.544 0.010 0.983 1.000 0.983

22 HIEMFRELALE

T AT EBEBUE AR, AR, JC T R AT, R B ki o e Ab #
SPSS X A TR EAL AL B, S5 AN 2 R .
2.3 KMO {&7#0 Bartlett Bk 16

43 B ik JEARREIE AR 0L, A YA SR K TP e An B py, A fgfs i KMO il
Bartlett BR /R 4G 56 25 52, 0 W7 I 46 2508 2 75 BB A5 UE AT I A0 M o R o AR S B9 BCE 2E 1T KMO {1
Bartlett BRIAKG I, 455 KMO {54 0.625>0.500, Bartlett ¥ 354:3T 0, UiBIF5 bR EAG A6, &4 A
For#ro
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Table 2 Fresh leaf combustibility of 22 plants species evaluation index dimensionless points

R v, v, Vs v, Vs Ve
1 1.108 53 —0.270 53 0.134 17 1.396 29 1.403 15 1.393 99
2 1.809 85 1.895 67 0.134 17 1.359 08 1.366 27 1.356 76
3 —0.260 34 —0.840 40 —0.849 73 0.738 69 0.751 40 0.735 89
4 0.116 30 —1.086 40 —0.990 29 0.765 21 0.777 69 0.762 44
5 -0.026 57 0.472 77 0.41528 —0.639 89 —0.614 88 -0.643 72
6 —0.600 61 0.538 25 0.134 17 -1.008 29 —0.980 00 -1.012 41
7 —0.590 22 —0.658 11 —0.709 17 —0.525 68 —0.501 69 —0.529 43
8 0.853 98 0.531 17 —0.428 06 0.715 85 0.728 77 0.713 03
9 1.539 71 0.832 03 —0.146 95 1.003 20 1.013 56 1.000 61
10 1.407 24 0.074 57 -0.709 17 1.684 76 1.689 04 1.682 67
11 1.347 50 153817 0.696 40 0.996 94 1.007 35 0.994 34
12 0.511 11 0.042 72 —0.568 62 0.796 90 0.809 09 0.794 14
13 0.534 49 2.054 95 0.696 40 —0.249 38 —0.227 85 ~0.252 92
14 —0.343 46 —0.493 52 —0.849 73 —0.065 17 —0.045 29 —0.068 58
15 -1.133 09 -1.18728 ~0.990 29 ~1.244 07 -1.213 68 -1.248 36
16 —0.275 92 0.996 62 0.274 72 —0.816 72 —0.790 14 —0.820 69
17 —0.340 86 —0.728 90 -0.709 17 0.096 92 0.115 36 0.093 65
18 —0.836 98 —0.068 78 0.977 51 —0.703 62 —0.678 05 —0.707 50
19 —0.873 34 —0.475 83 3.648 09 —0.249 38 —0.658 70 -0.179 18
20 -1.244 78 —0.937 74 —0.006 39 -1.145 71 -1.116 19 ~1.149 92
21 -1.31491 ~1.394 34 —0.006 39 —1.47138 —1.438 96 —1.475 84
22 ~1.387 64 ~0.835 09 ~0.146 95 ~1.434 54 ~1.396 24 -1.438 97

24 NEFIRE
R 3H: FIEERT 1R A 214, BRI 2Z50H0CRIEE] T 89.623%, [H kAl H kA
22 Fot el ARAE ) fif o (R R ek

x3 BREHNDTER

Table 3 Interpretation of the total variance table

o WA R E PRI AT TiER AT -y

it T2 5 /% FEB% MBIt A% BEV% Bk mEASe BR%
1 4.114 68.567 68.567  4.114 68.567 68.567 4.084 68.070 68.070
2 1.263 21.056 89.623 1.263 21.056 89.623 1.293 21.553 89.623
30591 9.843 99.466
4 0031 0.515 99.981
5 0.001 0.019 100.000
6 1.887x10°° 3.145x107 100.000

25 BEFiEH

K R 5 2645 (varimax) #E47 K Fles% , B AR T 00X A AT i 7 2 2 Fideok, HARFRIR
ONFEDH P IE S HERN HET5 25 BORIRAS o (A PR A B B fr A8 s gl /Dy, DATRTAR 6T PR 1) i R
FIH SPSS #RAFHEATHESS , 5313 4 N F 3R . a0 | FEAXTRHUR (7). HIXTEREER (7). M
XA S R (V). AR R R (V) LR Ekfr REEK, (R THRBEMERE (). A 2 T84
X THARAR R (Vy) . HaXf B 45 R R (V) BT R AR, B T #ABEERE ()
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N
F=J.fi+ 2f=0.685 67£,+0.210 56f;.
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Table 4 Rotated factor load matrix Table 5 Component score coefficient matrix
L I R N
PN TEAR PN TEAR RS PN TEAR
1 2 1 2 1 2 1 2

14} 0.949  0.227 v, 0.981 -0.014 14 0.224  0.125 v, 0.245  —0.066

v, 0480 0.718 Vs 0.990 -0.600 v, 0.079  0.538 Vs 0.250 -0.102

V3 -0.224  0.850 Ve 0.979  -0.007 Vs —0.103  0.680 Ve 0.244  —0.060

FAEY) E I IABETE BE A i Ao e HEA NSk 6 P .l 6 IR S RARRAH I /T 0, B
A 2 BlURBEVERERR A HE A f e, DA 5 MORZS ALY o i AO R GEE RESI MR TP P o 22 B e it (4%
BEVEREM RN PO ZEAT . AMIBIEAT . Tt & YR AT . AT, R AT, B
Pro & RENT B BT BT BT BT B RS, g BEEAE L b
ro mrgka, ik, o, ZBArS e, SURSEE, TSRk, UIHIRMERS, HEak,
Mok BARRE , TR EACREBOR . i AR R RO, 78 17 M ik, FHEifTE K
BN AR RN, AR HEERTS o WA SRR RO, TR RS o Bt
— UL T B R B AU | P SRR A K

R 6 22 AW AVIRER M RES S R HERF

Table 6 Combustibility property score and rank of fresh leaves of 22 plants species

= fi b F HE = h 5 F Her
1 1.24511 —0.234 50 0.804 5 12 0.767 30 —0.482 73 0.424 7
2 1.546 36 1.026 31 1.276 1 13 0.031 05 1.700 27 0.379 8
3 0.510 85 —1.23208 0.091 10 14 —0.072 37 —0.873 29 —0.233 14
4 0.609 57 —1.418 80 0.119 9 15 —1.157 88 -1.17278 —1.041 20
5 —0.478 60 0.676 99 —0.186 12 16 —0.608 56 0.871 97 —-0.234 15
6 —0.844 15 0.532 83 —0.467 17 17 0.014 46 —0.940 74 —0.188 13
7 —0.494 31 —-0.792 39 —0.506 18 18 —0.807 66 0.681 30 —-0.410 16
8 0.808 52 —0.063 17 0.541 6 19 —0.878 34 2.21090 —-0.137 11
9 1.168 40 0.310 35 0.866 4 20 —1.192 01 —0.405 70 —0.903 19
10 1.638 70 —0.650 80 0.987 3 21 —1.483 82 —0.58592 —-1.141 22
11 1.089 91 1.240 98 1.009 2 22 —1.412 53 —0.399 00 —-1.053 21

2.7 BESH

IS ] SPSS HRAFXF 17 BhAT It AR BEPERERS 0 EAT R M, &L 1 s . 17 b Bl AR AT S i prp R 5%
PR N Gy ISR G488 2 A28, Herp, 284 AMIBIEAT . T AT DB IRAT L BT, H AT, I
ro et IKFEAT . RGNS ME BT AT M BT At @A i AR
Sk
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Figure 1 Dendrogram using average linkage (within groups)
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