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Functional trait-based evaluation of plant fireproofing capability for subtropical

evergreen broad-leaved woody plants
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Abstract: Functional trait-based approach is convenient for evaluating plant fireprofing capability, and is also vital for
selecting fireprofing plant speices. In the present study, five plant functional traits, including specific leaf area (SLA) , leaf
dry matter content (LDMC) , current year leaf water content (CYLWC) , branch dry matter content ( BDMC) and bark
thickness (BT), and seven indices of fireproofing capability in fresh leaf materials were measured for 29 evergreen broad-
leaved plants in Ningbo. Seven indices of fireproofing capability were grouped into two factors involving burning resistence
(f,) (including burning resistence factor f, and burning velocity factor f,) and combustibility (f,), and then related to
each of five plant functional traits. Finally, the fireproofing capability was assessed. The results showed: 1) burning

resistence factor f, was significantly correlated with SLA and BT, burning velocity factor f, was significantly correlated with
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BDMC, BT and CYLWC, burning resistence factor f, was significantly correlated with SLA | and combustibility factor f, was
significantly correlated with LDMC, SLA and CYLWC. 2) SLA and LDMC were effective indices indicating f, and f,, as
functional traits being simplified by partial correlation. 3) Similarity index was 0.8 for plants’ fireprofing rank between trait\
based and burning experiment \ based assessments. In conclusion, easily measurable plant functional traits are useful

approach to surrogate and to assess plant fireprofing and combustibility.

Key Words: plant functional trait; fireprofing capability ; burning resistence; combustibility; evergreen plants
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KPR R £ AE 3 B JR3 o ARARE IR, T D B PR I B R T R R DA B R B kP RE AR
P, AE 3—4 A (U AR S BT ) (0 K B8R DL AR PRSI (e HE bR 3—8 R, B 5 ) i J
JE (A8 AR B JRE B T A T il B bk - S (s ) JF FAE ISR W8S Bk )= 4 A B T ik vk
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Table 1 Species list and fire prevention ability for evergreen woody plant in the experiment

B B4 A 3 | *J;*‘%%i . HRBEREI 7
Species Species Family Life form ; . USU. Sy e Flammability factor
code fi f fa S
1 P8 T Nlicium lanceolatum INFIRE EARBUNMEAR 182.20 171.75 178.06 8.40
2 K2 llex latifolia AR EIN 69.75 179.12 113.04 31.59
3 KT Ilex hinensis AR A 131.35 199.74 158.42 8.73
4 LYY Rhododendron ovatum FERG AR AR 187.33 115.51 158.90 9.10
5 HEA Loropetalum chinense L2 HMER AR 230.53 116.08 185.22 12.16
6 USRS Distylium racemosum S PR INFRA 310.56 235.45 280.83 8.95
7 T X Cyclobalanopsis gilva e %} EIN 97.46 173.95 127.74 13.98
8 Fikik Castanopsis sclerophylla e} R AR 81.19 183.35 121.63 13.85
9 #H X Cyclobalanopsis glauca 7oL #t A 197.10 106.49 161.23 11.41
10 FHH¥% Cyclobalanopsis gracilis e R TrA 84.00 187.44 124.95 18.05
11 F bk Lithocarpus glaber o3 Bk Tk 129.62 193.77 155.02 15.54
12 WEF Gardenia jasminoides PR AR 83.64 172.70 118.89 8.44
13 Jer-£11 Photinia glabra WA WEAZUNTAR 94.04 203.13 137.22 17.33
14 FiH Photinia serrulata TR FrAR 135.44 191.52 157.64 8.28
15 LKA Raphiolepis indica R HEAR 127.93 150.67 136.93 23.29
16 Fa254% Eurya muricata IR HEAR 132.81 143.03 136.86 19.27
17 ARAdf Schima superba iIp-3= TR 107.19 187.53 138.99 19.89
18 KA Eurya loquaiana INZER} HEAR 362.65 191.39 294.86 6.01
19 S Camellia oleifera INZERE WEREUNMEA 7327 170.66 111.82 13.29
20 Z K Symplocos stellaris WELRE  BEARBUNEAR  135.00 150.78 141.24 10.11
21 LA Symplocos sumuntia WWALE  HEAREUNMEA 187.46 115.09 158.81 9.05
22 PUJI LB Symplocos setchuensis WWALE  BEAREUNMEA 11145 207.13 149.33 14.45
23 A Syzygium buxifolium B4 WA AR 151.72 148.30 150.36 13.11
24 ¥t Myrica rubra PRt A 171.67 154.38 164.82 9.29
25 21K Machilus thunbergii R A 68.38 195.42 118.67 20.68
26 482 MaChilus leptophylla R} BN 143.73 218.54 173.35 10.63
27 FHE Cinnamomum camphora R} A 137.52 221.37 170.72 7.14
28 WITTHE Cinnamomum chekiangense R} A 127.59 218.50 163.58 15.04
29 254 Phoebe sheareri R} EIN 135.22 195.66 159.14 11.53

1.3 Bl KPEREI &
B A A I e R 2%, A AR B8 s i A 4 () 91156 2R (51 1A AR 32 56 28 0 B A 4 B8l 3 S X
P 51 SRR R A i O I T 45 1) 7 BB AR R 10 (H A 2.5g, B4k 7.5¢) AR AT, i’J/wz
AR 100mm B IE 5 IR FE R, i MBS AEFE 2P iy RRBUR A i S0mm, 5 4E TP fE #A Y
(1S05660- 1) FEATERBIREE | 4 55 B R FH 40kW/m? , TR R 664—670°C 2247, ik fedt lﬁw\%ﬁ,
Horp T ORI B[R] SR sf [] RN AR il R (B 1] 3 8 AR AR PR AR G R A SR e A |
*ﬂﬁﬁﬂz,ui%nﬂ%ﬁﬂt@%m%{ﬁ 4 MHEFR R WP AR SR I 4 R JEBOT
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1.4 a4
1.4.1  JRBEFEhriadE SRR 15 D REPEIR 0 A DR AG 56

XHRBER I IC 1) 7 PRI BRBEME bR , R IR 08 26 KAt 1042 e s W Fh ek vk R be
MILEAHENR, EZTbr e e KRR D S 7 DR IRTE bR . KGRI EZE & I8 45, 456 29 IR 6
AT REPEIR A AE AR, F Pearson FREICHM i AH 5¢ 22 BGHEATAH 43 B, JULHE R Dy BEAA IR 8] X5 48 Py Bl K P fig
[ RE IR , Pk 1 B e S LA 0B K R T RE AR
1.4.2  HEYIB; K PEREHI T

WRHEAE P B BTIRTE AR bt K LI P bR AR 90 7 e 1 I 1) e ikt 34, b T RE f% R A 1 1) B K
REMTEAR , RN (4) SATIE M AR AL ; X T S5 AEPIBG K 235 0 R T R A(S) #1745
i

X = max i (4)
! xmaA T X

x. = Xmin — xi (5)
Yok, — X

o, BN JER B , o N BARHEA IS AL, x,, T ., 73 B R AR 500 2L 91) B4 e R e e /1ML
frbrEAL e, MUK (6) WHRBETEREAI T REPER I J7 11 73 BT H R A IR O ZE 5 VRN L. b, n 9 PFAY
BRI A AR AR 5 AU, U, 20 @ WIFPAY j $8ARME, w, 2R @ YIRRIB KPEREPEO (B, SR) #2118
PRGN R DI RENEAR P ES 1A RS W B KR BEZE 5 (LN B IHEFF -

w = YA, (6)

R TR WA ARG, TR0, FEHP S5 U 2 SRR B JCHERE . Ol T I WA

R PEIRRHB) JCHE R T2, A AP HEAR MO T G B R RS T (022 (1 7 7

SR RIILEE, SETHEIRG S PV (i 9205 (BB L2 1N, (PR 2 B34 5
SRR <) TSR OHEHHEF (1 BRI HEF (1 B BRI LA 2% =0,

Sl = Y 1, x, | (7)

i

TERERLAAE T JUART 22 (B, W T PR A HE 7 MRS T A b il 1 i (0 8 22 ok, YT E R
SERA I AFR A, B - B AR P HE PR P RO 28 57 iR, I I, MR R 1) 22 5 2 BT A W R R g AN A
LR O RS2 X 22 {1

i n=nXn (8)

1T 24 R 1A 2R A0 g AL RAERT , JEC i A P b 7 R > 4 & v () HE Py o7 B AR ], R 28 X0 25655 T 0, ZEX i

B, AT RLR PR R 0 58 B ok RN 26 5% 22 55 B A AP e A s AS AEARL 25 A2 198 2 {8 LA, Sk oz I 1P bR v
TBRIe T 0 0 HE 7 A7 B (AR RURR BE , LA S M DR XA 00 B K P BB A 48 7R 1

Z ‘xtj _xil‘
Mg =1-"- (9)

n
2
i=1

KA, n A GHIFOIFIEL, o, 750 FR |« PIRITE DI REMAR B j MR AR « R T IOHEP AL, HPT A
Wb AR HE Y AR BRI HE P 22 5 e R, PR ZR A AABLIEE DA O, T 25 A7 9y b o7 0 0 A4 [ s, A DL E 458
:J: 10
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2.1 PURTE RARBEE A T

A T 20T, 29 AP 8 2 RN BT[] AR A BT[] AR I 23R WA (P ] R LAY S S 6 1 A 80 57 )
AT, R 25T R 85.11% (3K 2) , HAZWERKALIEASHERE 5 , 4 Kb (0 2 {8 ) T Wi 434k
5 1 ORI o R 2 KRR AR AR i 3 e o (] A 5 R A ey 2R, T AR Ry < B b IR 5 5 2 A TR 7
X RRBE R o] A A K I 28 er R A, AT LA R AR 0 A B s B2 R, B A JL IR 3R AR i R4 A
A DA BT R AN AR T35 (2 3) o LA AR 19 05 22 5Tk 3 5 A L PR 7 807 25 5Tk Y
e EAE A E AT AL, AT LA ST R 25 54543 BRI (f, = 056w, +0.60x,+0. 11x5 3/, = —0.01x, +0. 12x, +
1. 0lwy) o FRREBRLR AR i A AR HE AR (A AT SR 1 1 F LA S, = (51.421,+33.69f, ) /85.11 (B LLJiEH% 5 4%
ONIEPRF B DTEREE A7 P PR A T 25 BTBRR 9 L B AR AR, AT AU ) 15 B W Tkt i 25 6
o (E1),

R2 ABERFRIEHNAFTESRE

Table 2 Variance decomposition following extracting incombustibility factors

NEHEF FEAEAR J7 2% BTk BT iR
Common factor Characteristic roots Variance Cumulative variance
1 1.54 51.41 51.42
2 1.01 33.69 85.11

R3 BEURREL LR TFER

Table 3 Common factors matrix and factor’ score for plants incombustibility

" IANFEEF Common factor % HF1395 B Factor score
AR&r Varible

1 2 1 2
& KBV E] Fire induction time 0.89 -0.04 0.56 -0.01
PR H I T F] Peak heat releasing rate time 0.86 -0.15 0.60 0.12
HRBENFE] Combustion time -0.10 0.99 0.11 1.01

[FRE , 22T M, SRR GHDR. A UK AR FIRR R 2 RN AR O R (. 4 SR AR il H 450 1 A4k
HIPHRBEPE R AL T £, BT 2 0T E N 86.73, LASS A A T 1907 22 BTk R o 2 FE A 1 07 22 STk Y
e E AR AT ARG A (6 4) , BT £, =0.28x,+0.26x, +0.28x, +0.25x, (75 /- 080 B ASRUEAL 19 S5 0A 28 B
J& AR IR B E SR (R 1) .

R4 EURRER K ETER

Table 4 Common factors matrix and factor’ score for plants flammability

A & Varible A F Common factor H R T35 B Factor score
PBEHUE R Heat release rate 0.98 0.28
H RSN Effective heat of combustion 0.97 0.26
HUREHUE L Total heat release 0.89 0.28
PR A Peak heat release rate 0.88 0.25

2.2 B KPERES D REMEAR A AR

AT I REPEARIHE DT KR RFR R AVE T AEXF 29 DRIFHE 5 A D RETE IR 55 HEFE 2 PRS2 Bl 72 B4k
PSRRI AT R T f, SRBEEE T f,  JURAPEZR G T £, , DLRRBETE IR f, B Pearson A 570 Hr
KB S) GO T £, 5 Ho RN B2 JRE BE TRIAFAEARSE R 28 o R L N 1 f, SR AR T o i
Bz JRERE RS AR AR I B K AR AR G OC R (P<0.1) o TSN £, 70 L5 BN BT LR & R F £, 5 Lo T AR
TEAHSE o PURPEN T £, SRR T PRAR AR T E ARSI (EJ 15 W B IR RE ) 25 (R O . ke 32 [
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T LI S SR K B R OC, SR AR T R B A G

USRS YN LI B R 2 | iy sER 7 ] B [0S S s 3 S A VIR B N = 0 AT L B N B X < X I
PUKER T f, BRBEHRIER T f, PURMER T £, SRBEPEH T £, 17 Pearson AH3E AT H , AT HAb MR, A e
TR RRRIBCR I PR f, B 0 35 A O B A b S WA 0 RSB AR 1 5 T AR R et X7 o, iE e T o
i AR AN AR A S K 3 ANHRER 5, AR OG, [RIE, Lt AR R T I Y Pearson AHOG
REON-0.56""" (P<0.01) , MAATTFE S BB Be I B9 AH DCAE 431 0.49 *** (P<0.01) F1-0.58 """ (P<0.01),
RI7E S AR D IR etk AR BAFAETUAY . I, A B R — R B LA bR SRy i PR, 2 B3 0000 A R i)
BRI BRI, AR IR AR OG0 ST T AR BT KM BRIEH FE FNIR e 1 55 7 Pearson #H G ik 25 4
SR R A St () D A G R 88, S5 SR L3R 6,

=5 29 FIEWA S N IhEEMER 5B A B FE A Pearson 18X R

Table 5 Pearson correlation coefficients between functional traits and fire prevention factors for 29 species

fi f Ju £ LDMC SLA BDMC BT CYLWC
fi 1
S -0.12 1
Ja 0.95**" 0.21 1
S -0.54*** 0.02 -0.52 """ 1
LDMC -0.11 -0.13 -0.15 0.49*** 1
SLA 0.30" 0.01 0.30" -0.58"**  -0.56"*" 1
BDMC 0.07 0.32" -0.04 0.16 0.63***  -0.45** 1
BT -0.23" 0.28" -0.14 0.12 -0.15 0.13 -0.15 1
CYLWC -0.08 -0.29" 0.02 -0.29* -0.58" 0.40" -0.66 """ 0.7 = 1

# % % P<0.01, * * P<0.05, * P<0.1; SLA . [lLIM- T A Specific leaf area, BT # JZ JE B Bark thickness, LDMC ;M i T4 i % & Leaf dry matter

content, CYLWC : 244E4: 1 £ 7K & Current year leaf water content,BDMC;ﬁﬂ;%ﬁﬁ/ﬁ\% Branch dry matter content

% 6 Pearson HXRHP T REBHNRBERE

Table 6 Partial correlation coefficients among redundant information of Pearson correlation coefficients

(RN P A5G R B P
Functional traits Control variable Partial correlation coefficients

f SLA BT 0.34 0.07
BT SLA -0.29 0.14
5 BDMC BT .CYLWC -0.30 0.14
BT BDMC ,CYLWC 0.33 0.11
CYLWC BDMC BT -0.14 0.52
i LDMC SLA .CYLWC 0.33 0.10
SLA LDMC .CYLWC -0.32 0.12
CYLWC LDMC SLA 0.24 0.24

SLA ; e FR Specific leaf area; BT . # Jz JE£ 35 Bark thickness; LDMC ;M B T4 i & & Leaf dry matter content; CYLWC: MAEAE I B S K R

Current year leaf water content; BDMC : % T-#J/5i & & Branch dry matter content

MR 6 TTLAE i DU T f 2 B ST il AR A 1 00 1, 45 F i B AR G SR BUE D 0.34, 45
XL R T A L T AR 4 AL B A -0.29 , [RIIN  ZEAC 2R T B & B A AR A e B K A 42 ol A i)
Jo IR B JEE P AR AR AR e e, R 0.33 T 24 LU T ARURT I 35 K A S s A2 d i, I~ 40 B 5 R f, FR A
AR 0.33, MR FA B AR SC 1 i KA . X5 Pearson AHIC R A LL , X £, 52 W0 5 A 14 Lo i T AR K 2E
AR T BRA [FPAAR TR Y SE R A, 1 f AR AR e o BOASE 2% T B 2 B AR A g BOJRERE  TRTER, X T f, e
Pearson A ELfz e 19 HU M AR Ao I 4 i i, DRI, 7 25 BROVLIN PR 18] B 2 i I, mT U Y et
TR R AP AR /R HT K IR f, TR TR T f, , T R T80 B2 B 20 Sl PR s 2 I o, FR B PE I 1
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2.3 tHYIB K AERE

B Forprad B v, Bk SRR 2 RN IS TR] AR ) AR AR S5k R 0 (IS 1) A 25 5L, DR b e P M
B WA R 7 B o X S R AB ) ARG A8 A RO BE A VRS EL R R G AR 4 MR
PeVEAR bR AYIRGENE , HABBOR R PR PERE B 2E . [RRE  ARIEAR OG0 AT i 4 2R (3R 5,38 6) |, et T AT 4
ARSI TR BT ] SRAEAE ) AR | SR R B TR M ) S B e — BOG R
9 o R, AR R 7 KPR RE AR, PRI R PE R T f, S HE T AR SR FHAE [l bR dEql . Tl
X TARGEME R - f, Bt T o & &, AT bR Ak

BRI S AR R S 56 AL MR AE X AR )7 K 8 B | AR BT K AR B o A 400 B
RERYDTMRAR TR (55T 0.5) , LT RR RN 5140 J52 3 ot REAR 0 0 K Pk SR Btk IR i 8 7= PR B AH ], A B
BVEN 0.5, WIEAZ(6) BTHELR , WFhBh K PERELE G HEP Wk 7 Fs

FE TR YRGS S50 BT A TR BEVELR & By SR REE T Lo i T AR 5 T4 o & i 115845 2 1 By ok
FEE2ES, B A5G AT AR 8, FSEBRR AN XT 2255 LUBT A W) A e i AS AL 25 A7 00 2508 T 0, 2k
THERAHR P FEE TR P HE 7 A AR BURE 25 T 0.80 , U W FHPEAR AR 2 A A8 420 B A BE VAN TN S5 PRAAbe il 5o 1)
SEIRAHZEANTK, 187 2 I s ORI PR AT URAEAA ) 0 B KPR RE . ASBIETE v IS BLA B A A PR A S 1Y
Vb, a0 WeRER R Cyclobalanopsis gracilis) %75 FINE T ( Gardenia jasminoides ) 45 nRE TREEBUR D,
—ERE FRET 2 MR S

F7 ETHEKBAE TR BB N REHEF

Table 7 Species order for fire prevention ability based on each of burning experiment and functional traits

e Wy iﬁéd@éﬂ@@‘ik@%%{ﬁ ka B K Ei Al %Jﬁ%ﬁiﬂﬁﬁ#ﬁ" ‘fﬂﬁﬁlﬁ . skt ST 2 i
Species code Species BL.Jrnmg valu‘e Trlals value. Burning Functional traits Absolute differences
of fire prevention of fire prevention based-order based-order

1 Bt A 0.37 0.37 4 6 2
2 Kt 1.00 1.00 29 29 0
3 LS 0.43 0.79 9 26 17
4 AR AE 0.43 0.55 11 13 2
5 HEA 0.42 0.52 7 9

6 Livgs et} 0.10 0.78 2 25 23
7 Py acill 0.61 0.53 20 11 9
8 i 0.63 0.74 21 21 0
9 HX 0.47 0.68 12 18 6
10 Hhs 0.70 0.53 26 12 14
11 ey 0.57 0.78 19 24 5
12 WeF 0.53 0.25 15 3 12
13 I HUEY ] 0.65 0.77 23 23 0
14 aLii| 0.42 0.45 5 7 2
15 ABEAR 0.77 0.82 28 28 0
16 2545 0.69 0.68 24 17 7
17 N 0.70 0.70 25 19 6
18 YIRS 0.00 0.28 1 4 3
19 AT 0.64 0.68 22 16 6
20 EATES 0.50 0.66 14 15 1
21 1R 0.43 0.47 10 8 2
22 U LR 0.56 0.71 18 20 2
23 piii] 0.53 0.80 16 27 11
24 it 0.42 0.53 6 10 4
25 i} 0.77 0.65 27 14 13
26 R 0.42 0.06 8 1 7
27 i 0.36 0.37 3 5 2
28 WL 0.54 0.74 17 22 5
29 L 0.48 0.20 13 2 11

http ; //www.ecologica.cn



20 MG A ST I REMIR A 2k N AR B KR BETE A 6611

4 it

FE YD REVEARSZAE P 9138 1 A 3 A PO U — RAVRHE AR — & RR B L RE S AR P %) BR5E B 40 3
Pk, AL N & T 29 SEYIFZE 0 B KPERE , JFARTE B 120 A 7 A 4845 0 il Xl 43 S ok 1k
FURGEE 2 A K SEBRPE FEB KPR RE . A K43 (Llex latifolia) A1 BEA (Raphiolepis indica) \£1.
1 ( Machilus thunbergii) 5 %5 M G254 TG H 4145 ( Photinia glabra) Z5 17 KVERE S, 768 T 51> |
AR K 0 R R T 2 BT R A R BRI SRS S K SR G R T AR R R )RR 4 i R R Ak
AR 18] S BRA R T, T 22 B ARAE BT K PEREZR & PP T 6, i 18 tR A9 A (Adinandra millettii) Af 2% 4
Mg T IR RE S T KPR BERCR IR Bl X0 5 AR 45 R — 2,

ARG A PCKYER F f, SRR BERIAEE AR DG OC R, RV H B A b K PR R R i E5 R 5
AEATAR “ B B BRJSE R I AR R AT A A58 IE A AR . FLAERRBe s B R F f, S5 R SRR B B i v
PR TEAH DG, AR B 85 | R ) ) AR T B b | S5 2 AR R B B KPR BB 22 o 3X AT BBl T AT T
X HE YA BE TTRR A 22 B T A BB 43, TR B R ARG AT B, D340, SR B TR - f, SR 2R i % /K it Bl 3 1R
AHOG, SR T W 0T it i 2 TE ARG, 3 S e 7 AR T 7 R P B AR AE ) BB 0K A B8R, AN B R b, MR S, T4
[ 2 | AR e i o o B e

RN T8 BN A B RE S M AR A 7 KPR RE A I R B K i, BROARTE AR 2R il 7K B2 1Y Pearson AHOGHT &
FNRABE IR BE R 5~ f, FIRIGENE IR 1 f, 0 25 A O ABAE DR AL OG5, JLAE WY S 3 AIG, 4300 0. 14 R0 0.24 G/ T
Pearson AH15¢ R 5 A(E-0.29 , A BRI 25 7K 2 AR BELI M K A 8 2 R 0 EUASTRIAR b [ (9 1 - 85 7K
AN AR B R OB YE , DU R A T S TR 2R A R

MR BEPEIR 5 7 K PEREFEAR Y Pearson AHIC /45 SR TN, Ho - THAR A4 J JRBE RS T i % ==
MAEA I RS KR T o SRR f, SRBEER R f, BUBREZR G R T f, R Be P IR 1
S, RIFETE 3 AR OGO R BRI SR FH 1T ) B UL IR R B B v A g e K PERR R e . Mk — 2D A [ 1)
PRIRAS 5 | 3z FAAH DG AT IS A B, 3 25 UL AR T] A8 0 977 KAk R DA 8 52 1, © A ORI P bR AT 42 7 A ok
O T AR AR Y AR AR M T B B i 2 AR BR, 43 R AR B UAYE SR GE T IR 1 S e, B . 8746 1 5
THPAMEAE R A Y D et R 58 2 mT LA As s A P i B KPR E

XHRBEFPEARBAE 1Y IH — AL FR S | ARACE HE 3 TR AR 7R 1Y 29 NP FP B JCPERE , [ A 548
PRSI AAT T A DA HE Y 0, 45 R 2 P AR DL AR B R 3] 0.80, BT E— DA I 1 KL T 1] & W 2 B A )
PEARVEM 45 R A 0T LS e RS2 bRy 7 KPR RE o X AR TARGEPEM A I D7 K PR RE Y K530 i i 2 L 5 U
FWT IR A A AR ) B K R B R e A DB VPO R R T 2, L5 W S B B P RE R R R 4R
R R T AR PR P — e R b SR TR A MR eIy 1 S S PR I 2E BEROK i A
ORIRBE /NIt i, EEOR FHAE I s Sk AT ASEADL LS Y AR A 388 3l 0 22 PP MDRHIA e PR 1) — L8 2R FRan
IR %6 | 25 SR NE R[] AR S0 1 2 F G AT A5 R AE A AL R e b R, DI S e b 1) {H 50 B 4 A
BRI 2 R AT AT O BB, AN TR 2 A e s B b e ) I IR A S RE IR (o b T AR AR e T
W& w45 ) B e Xl A IR ZR AN i 8 TR R 2 00 A4 7 S et s .
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