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Abstract ; To select the tree species of Ilex with better fire resistance, to understand the characteristics of foliage burning
process, and to optimize the evaluation methods of fire resistant potential for landscape tree species, fresh and dry leaves
of Ilex X koehneana, Ilex ‘Nellie R. Stevens’ , I dabieshanensis, I. cornuta ‘Burfordii’ and I. dipyrena were tested in

burning experiments with Pittosporum tobira and Photinia serrulata as the reference tree species. Fifteen parameters,
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such as water content of leaves, heat release rate of fresh and dry leaves, ignition time of fresh and dry leaves and so on,
were measured by cone calorimeter. Fire resistance potential for fresh or dry leaves were ranked by factor analysis. Fresh
leaves reflect the fire resistance of normal live plants, and dry leaves reflect the fire resistance of plant’s litter. The
results were as follows: (1) Among the 15 parameters tested, the fire performance factor index of fresh leaves showed

significant differences at P <0.05 level and the other parameters had extremely significant differences at P <0.01
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level. (2) The fire resistance rank of fresh leaves from strong to weak were I. cornuta ‘ Burfordii’ , Ilex ‘ Nellie R.

Stevens’

Ilex “Nellie R. Stevens’ ,

and Photinia serrulata. (3) In conclusion, llex cornuta ‘ Burfordii’ ,

L. dabieshanensis, I. cornuta ‘ Burfordii’

, I dabieshanensis, Photinia serrulata, Pittosporum tobira, I. dipyrena and Ilex X koehneana and the dry leaves

, Pittosporum tobira, I. dipyrena, llex X koehneana

llex ‘Nellie R. Stevens’ and I. dabieshanens had

better fire resistance than those of Photinia serrulata, Pittosporum tobira and other Ilex cultivated varieties.
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Table 1  Comparison of fire resistance indexes of fresh leaves
*X‘j‘ﬁp W XI XZ X?r X4 X5 X6 X7
Species (%) (s) (s) (kW - m?) (MJ - m?) (m? - s™h) (MJ - m?) (s-m’-kW")
KES 53.95+ 26.33+ 55.67+ 162.34+ 6.28+ 0.97+ 3 108.02+ 0.17+
0.27e 1.70c 3.68a 48.67abc 1.50a 0.14b 216.76b 0.04b
SDF 62.09+ 32.67+ 36.33+ 215.15+ 5.59+ 2.06+ 6 060.73+ 0.14+
0.94¢ 3.30bc 8.34ab 26.59ab 0.29abc 0.66a 1 314.83a 0.01b
DBS 58.53+ 35.00+ 51.00+ 230.49+ 6.39+ 1.34+ 4 239.65+ 0.16+
1.52d 2.83bc 16.75a 34.17ab 0.26a 0.45b 533.96b 0.03b
BFD 53.20+ 55.00+ 18.33+ 233.79+ 5.84+ 1.02+ 7 167.14+ 0.24+
1.56e 9.09a 1.7b 18.72a 0.16ab 0.01b 322.66a 0.04ab
SH 64.21+ 33.33+ 37.00+ 159.02+ 4.45+ 0.75+ 3 152.62+ 0.3+
0.99¢ 12.66bc 17.15ab 44.37be 0.56bed 0.24b 1135.55b 0.17ab
HT 72.65+ 54.00+ 14.33+ 125.76+ 3.80+ 0.57+ 3397.93+ 0.41+
0.60a 3.27a 3.09b 11.87¢ 0.12d 0.03b 567.10b 0.05a
SN 67.56+ 44.00+ 16.33+ 128.44+ 4.16+ 0.65+ 3 550.82+ 0.36+
0.82b 4.24ab 2.62b 10.81¢ 0.35cd 0.11b 610.12b 0.09a

. AFFRFRRER B (P<0.05), FFE,

Note; Different letters indicate significant differences( P<0.05). The same below.
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Table 2 Comparison of fire resistance indexes of dry leaves
B G, G, Gy G, Gs G G,
Species (s) (s) (kW - m?) (MJ - m?) (m®+s) (MJ - m?) (s+m”-kW")
KES 12.00+ 37.00+ 311.76+ 10.56+ 0.87+ 2 319.35+ 0.04+
1.41a 2.94a 30.64b 0.33a 0.12e¢ 175.31d Oa
SDF 6.67+ 31.67+ 334.18+ 9.52+ 3.40+ 10 250.21+ 0.02+
0.47cd 2.49b 26.57b 0.67ab 0.15a 494.45a 0b
DBS 8.67+ 40.33+ 302.03+ 9.81+ 2.37+ 7 371.38+ 0.02+
1.25be 2.49a 39.83b 0.61a 0.17b 372.53b 0b
BFD 10.00+ 25.33+ 448.95+ 9.75+ 2.39+ 6 941.03+ 0.02+
0.82ab 2.62¢ 14.18a 0.45a 0.19b 450.79b 0b
SH 3.67+ 26.00+ 340.08+ 8.58+ 2.01+ 4 796.5+ 0.01+
1.25e 2.16¢ 16.29b 0.32b 0.03¢ 517.92¢ Oc
HT 5.33% 37.67+ 220.64+ 7.01+ 1.47+ 4 850.68+ 0.02+
2.05de 0.94a 8.54¢ 0.22¢ 0.04d 496.58¢ 0.01b
SN 4.67+ 25.33+ 163.13+ 4.89+ 0.64+ 1359.47+ 0.03+
1.25de 2.05¢ 1.62d 0.56d 0.10e 213.45e 0.01b
Fx3 HMHPBAEEFRMKESR F 4 HHARERHNEEREFSTE
Table 3 Factor contribution rate of fire Table 4  Factor analysis of different fire
resistance of fresh leaves resistance indexes of fresh leaves
DTk % AR 7 K At PR
K+ JRAE AR Contribution probability (% ) g General factor Fire resistant factor
General Characteristic Variable
factor root E= BRI #E h /2 h S
Variance ~ Cumulative variance
W -0.758 0.357 -0.169 0.047
1 4.967 62.085 62.085
X, -0.058 0.955 0.108 0.381
2 2.047 25.583 87.668
X, 0.267 -0.949 -0.048 -0.351
X, 0.959 -0.060 0.264 0.100
. o 3% T 24 M R b
Fiﬁ%m%{ﬁ(gs) %ﬂ‘f“ﬂ‘l‘,‘éﬂ”ﬂ*%ﬁig( 66)2 /I\*EI X, 0.794 ~0.521 0.157 ~0.109
I N A= W X >
*’T“J_m&ﬁ%,ﬁjﬂj‘j 0.940 \0918,4# m]ﬁg**j‘:’ X, 0.752 ~0.271 0.178 ~0.012
M 25 R ET A, m, 105 22 TR X, 0.864 0.475 0.307 0.305
Bl g w ok sk 1
40.361% , iS5 —1i, 25T my £6 T W 2L BK B[] X, ~0.788  0.606  -0.145  0.144
(G,) T BB (G,) T i HORE 0 2 04 Chﬁ?ﬂﬁ , 4.131 2.883
aracteristic
H(6G3)3 16 b b fir #0820 %1 8 0.907 value
0.880.0.786 , K5 m, it B Ay« T M B PR ] 1, FETRE  51.633 36.035
Variance
mzﬁgﬁﬁﬁﬁk$ﬁ35246%,{1ﬁ\$ m . /Z-\\% contribution
probability (% )

m, 7E T I BRBERT 8] ( G,) L i 2k 48 @, 4 0.973 4%
m R TP T, my 7 22 TTER RN
18.507% , fi 55 =1,
HIR 6 B K P 15 3 (8 i 5 X 15 43 B A
.
m,=-0.184G,+0.101G,+0.050G,+0.047G, +
0.339G,+0.347G,~0.3306, ;
m,=0.409G,-0.111G,+0.373G,+0.333G,+

0.003G,-0.017G,+0.199C, ;

m,=0.038G, +0.808G, —0.384G, +0.065G, +
0.075G,+0.191G,+0.090G, .
23 MRS ERESL SN A

PR T A A E AL A AR 3 A 15 3] &
T B 28 R B9 A5 4L, BRI LA DR B9 7 22 BTk
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Table 5 Contribution rate of fire resistance

factors of dry leaves

R T B 7 22 BUBR A A L AR D ACE, 2R AT
RCPEo | Xk 2 Bl e Bl KA BEA T HEAA |

2.3.1 SEeb ke e R AR A L RS
Tk B fe O gt
) Contribution probability ( %) 1h/\f ( S1 633f1 +36035f2 >/87668 ’ ‘LE,ﬁzﬁ -I_/TTT
BHNT WIER Uy SERIE T AR
General Characteristic B ’ °©
fco N T 2T o 5 75 26 5 8 I 5 RO
e R A VI 4o/ v R 1 o P R R A 2
! I 15 S3 S Ay PN R a i ¥ e e
2 2.243 32.042 79.401 SRS “ N
X 030 1 04 115 TEHRIRASTT 31X PRl 4 75 76 B A B I 1T 1Y) 25
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Table 6  Factor analysis of different fire resistance indexes of dry leaves
NEEFE 7 kA R
B General factor Fire resistant factor
Variable
m, m, my m, m, my
G, -0.266 0.907 0.273 -0.184 0.409 0.038
G, 0.004 0.139 0.973 0.101 -0.111 0.808
G, 0.481 0.786 -0.350 0.050 0.373 -0.384
G, 0.330 0.880 0.216 0.047 0.333 0.065
G 0.940 0.257 0.010 0.339 0.003 0.075
Gy 0.918 0.258 0.149 0.347 -0.019 0.191
G, -0.829 0.318 0.289 -0.330 0.199 0.090
FHIEME 2.825 2.467 1.296
Characteristic
value
T7 26 TR 40.361 35.246 18.507
Variance
contribution
probability (% )
PERE LRI x7 HEHBAEFEIRHEER

KANNAFTHEAWT £ SR EEG T f 1Y
BRI SIS RER R i3 IR E RSt R T N AVES
T PO T A AR A
2.3.2 ek AR E m, m, m,, B
m, my m XA m=(40.361m,+35.246m,+18.507m, )/
94.115 , ICAET 4553, 45 R ANk 8 IR .

RAESFAHE O A E AR F TR T
MRS & R my TR T my A S ES
BT m BIE R, R =R AT HE Y
W5 R ERCR A, A B BT KRE 158 , LA K Z5 5 B K
RE I M .

Table 7 Score and ranking of fresh leaves fire factors

TR BE LN 5

A Combustibility factor H4

Species List
Ji e S

BFD 2 266.353 2 2225928 1 2249.737 0 1

SDF 1918.917 4 1 871.391 6 1.899.382 5 2

DBS 1363.905 1 1312.509 5 1.342.779 7 3

SN 1127.732 4 1 107.803 9 1119.541 1 4

HT 1 081.208 2 1 065.404 9 1074.712°5 5

SH 1 011.609 9 977.920 3 997.762 3 6

KES 997.527 6 955.192 7 980.126 4 7
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Table 8 Score and ranking of dry leaves fire factors

TR BE LN T
) A Combustibility factor He4
Species List
m, m, ms m

SDF  3574.6494 -71.1384 1853.4585 1870.8358

1
DBS 25749607 -27.5468 1323.7455 1354.2747 2
BFD 24313605 37.6986 1173.1949 1 287.520 3 3
HT 1696.7173 -11.1706 871.686 1 894.873 9 4
SH 16833189 355151 806.152 6  893.724 8 5
KES 8222148  75.6674  353.8145 450.523 5 6
SN 481.7342 352461  217.6913  262.601 3 7

TR AT AR T BN m, N T 1 E 4
e i, i T8 )RR A I S R S B TR A A T AL
AT AHEF m, W b5 A i AH I ; FoAb Al
WS F m, A5 R T, S5 R A T AR eIk

SR F o G AR HE A, B Y
fief I 7 P DA iR 3 55 32F 47 HE P AR UK Sy 1 A A
B> W IR AT > O L AT > AR > TR > D% 4
B> o BURAT s A P T 0 By 1 DA ik 21 55 HE
J¥ o 52 35 SR AT >R 1L 2475 > TR B4 T > TR A |
WA > BIRA T > A,

3 W54 ®

Bt S0 5 (2006) . 4 4K 55 (2008 ) K20
A (Hex chinensis) K27 (1. latifolia) K4
FH (I rotunda) A& (1. cornuta) %53t 47 1 By il
X, (H G2 B B KR B TE 18R G2 0 B
K JmAEY) B JCAEREVTE RO BR I, ML AL, B N Ak
R UL B 4 B K5 T SCHR . 4Rk v LG
K AR SR AT RO Ll 2T AR 1 A T R
BAEFTET ) b AR W 52 0 3% 6 2 5 5 Fh 7E
B Ko /INDXC R R A7l RO TR B £1 R
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