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Phylogenetic development and functional structures during successional stages of
conifer and broad-leaved mixed forest communities in Changbai Mountains,
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Abstract: Community assembly has long been an important issue in community ecology. By quantifying the influence of
habitat filtering,. competitive exclusion, and random community assembly on the phylogenetic and functional traits,
ecologists would gain-a deeper understanding of community construction. In this study, based on the datasets of three 5.2
hm® permanent plots at different successional stages (i.e., a Populus davidiana-Betula platyphylla secondary forest, a
secondary conifer and broad-leaved mixed forest, and a Primary Tilia amurensis-Pinus koraiensis forest) , we established the
phylogenetic trees according to the Angiosperm Classification System ( APG II1) and seven functional traits (i.e., leaf area,
specific leaf area, leaf thickness, leaf nitrogen content, leaf phosphorus content, nitrogen-phosphorus ratio, and maximum

tree height ). We correlated the phylogenetic trees with the environmental variables to examine the patterns of the
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phylogenetic and functional structures of the forest communities at different successional stages in Changbai Mountains of
China. The results showed that: (1) at each successional stage, significant phylogenetic signals were found for all seven
functional traits, indicating that the functional traits were influenced by the phylogenetic history. (2) Both the phylogenetic
and functional structures were non-random at all successional stages and stem classes. The phylogenetic and functional
structures changed from “clustered” to “overdispersed” during the succession of forest community. Meanwhile, the degree
of phylogenetic and functional clustering decreased with an increase in diameter class, indicating a significant increase [in
competitive exclusion with the succession of forest community. (3) The phylogenetic and functional turnovers were, non=
random, and the explanatory ability of the factors to interpret the phylogenetic and functional turnover was different. In the
early succession stage, the spatial distance explained more than the environmental distance, indicating the importance of
habitat filtering in community assembly. However, in the late succession stage, the environmental distance explained more

than the spatial distance, indicating the importance of dispersal limitation in community assembly.

Key Words: phylogeny; functional traits; community assembly; diameter class; succession stage

TR ML — B A 2T M R AR S B A N AR B R e HER S e R R 2 %
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RS RGRE R RE MRS (25 A IFST AT LU I b4 s R M R

RRMRRE TR HERE b | A 250 R R 0 B o A A AR 7 b o Bl 32 SV A A 25 R mT REAS
BN G, RGEWFTEA R B B A AL T 0B AR A A A AR IR A AR T
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AR SR HH 25 (B I 1] B8 AR AR S R vk R st 1 3 e ), A DX R K A A% HEAR ((secondary
Populus’ davidiana-Betula platyhylla forest) KA %t IR 3K (secondary conifer and broad-leaved mixed forest) | Ji
URHBOEI A MK ( Primary Tilia amurensis-Pinus koraiensis mixed forest ) FE T 1Y K A FRMAE I AE 3 R 58X 42, 4
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ARGEKEET; (2) NIREEEBBARRHR N R G E MNBEMEREH ; (3) AR BB 3 SRR AL 2

1 #MREFE
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BAH 1 AR N -15.4°C /M A 7 A EBSR N 19.6°C, #5718 32.3°C, Hesm K iR~

http ; //www.ecologica.cn



22 14 a4 K AT R R S RO B BV RS0 A B M RETERZS 1 7505

=37.6°C ; FREM K 707 mm ; 1ZH X 4 E2AA (L S A R bR £, )2 R 20—100 em' ™
1.2 FEHiE

T 2005 ,2006 F1 2007 45, 43 I FE K P 1L DX B (R YR AR AGAREAR IR A BT Ia TR SRR B AR 1 A A P
37.5.2 hm*(260 m x 200 m) &2 WAL, AT 254 80 a 120 a F1 300 a, #4881 — 1> H A= bR iz i ]
O Bl SR 5 P A TR R 2R 501 K AR RE MR 23 130 4~ 20 m x 20 m AYRETT K5 RE DT P T A 4%
(DBH) =1 cm BYARAAEYHERERIC, I A AP Wt B m sk bR BFFE4E 20 m x 20 m A REDE
17, UFEHLN T A = 1 em BARAAEY) RGN S IR A HERRAR] T 2009 45 09 S M0 E 98 | I A= BT TR A AR
I 2011 45592 EHE | TR LA B 2T A AR 2012 4F 5952 8GR dnsge 1 iRt |

R1 KAWL EMEBER

Table 1 Summary of permanent forest plots in Changbai Mountains

2L ST S TEA .
o R " A e
Longitude and Average Total basal area/ . . ; .
Forest type . . 5 ) Dominant species Primary vegetation
latitude elevation/m (m”/hm~)

, " FI#E ( Betula platyphyll \ "

VL R N P Betula platyphylla) LT R

Secondare Pooulus davidi 42°19.162" N 299 2474 B ( Tilia gmurensis) Broad_leaved Pi
econdary Populus davidiana- 128°07.82" F . KM ( Fréwinus mandshurica) road-leaved Pinus

Betula platyphylla forest koraiensis forest

145 (Populus daviana)

AL ( Tilia amurensis)

UL TR

) 42°20.91" N FAKE ( Betula platyphylla)
lS:;(:;da:nrifngnflof:sind broad- 128°07.99" E 748 32.07 K% ( Populus ussuriensis)
| ’ RN Abies nephrolepis)
AR T A PR ZT ¥ ( Pinus koraiensis)
Primary Tilia amurensis- 42°13.68" N 1042 s6.64 5 1 Bk ( Quercus mongolica)
Pinus koraiensis 128°04.57" E ’ AL ( Tilia amurensis)
mixed forest JK BHAI ( Fraxinus mandshurica)

1.3 DiRettoRdE

ARHFFES R Cornelissen I DIREMEPRAE T M T K (LSRG B B BE B FR Y 6 ATtk . it
AL (leaf area, cm®) . Hb I 1] Fl(specifie. leaf area, cm®/g) .M F J& B (leaf thickness, mm) | fix KW &
(maximum height, m) . M & &% & (leaf nitrogen concentration, mg/g) LA} M F #% % & ( leaf phosphorus
concentration, mg/g) o £ 2015 47 HHWJFATHE AR AL CRIEX G FEH P A2 =1 em RIARAIEY), —1Y)
PP 6—12 PRICH R HISRAL & B MR AR M, A S BT A ARG e 2 HL 1) B T 59 3220 2
R M A S8 (AR A IR AR ) B A S /s, B A APy [l 2 N EAT AL BE . BP0 o in sk 2.,

x2 WMHERIS

Table 2 The diameter class of tree species

YN Mt/ cm (e Sy Mtz /em
Diameter class Diameter at breast height Diameter class Diameter at breast height
/ED Small diameter 1<DBH=<5 KA2Y Large diameter DBH>15

TP AR, Medium diameter 5<DBH=15

ALFRT5 v - (1) METERRER TALIXE G SR AE 2 FERAE I A 2 R B — MR AR D 20 A5
RAYIE R BT RN, A AERE S ( Lide120, Canon, Japan ) ££ 300 dpi JREEBECT 95 LTSI AL, (2)
B T R B R B (TR, S T A I R BT T T AR G RE R RE 1 Y (3) I JREE S
Y S BARBTTIARE S . AR 0.02 mm WYTFPR R, FERT R I FE KA 7 1] 35505 3 SR
I K —MZ 0.25 cm ALAYIRIE 3 ANIEEE BFIE R I Fr AR B0 20 A, AP ERDIZ Y
Pt RSP RE , (4) BOCR FIBEICER SR 1T R AU, RO A AR, R AL B
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VE Rz et %) Fe KA i o
1.4 REKEWE

W58 BRI RNEE B, B Phylomatic A1 Phylocom XM HE R G R T W, 8545 HE M b 4 42355
PP RS 15 2 5 A 2 M BT Phylomatic R H 400 LAREFHEY) 0 28 R G T (APG I ) i JEaih, FI 2t
Y R G R BN SRISAE Phylocom H{fHiHi Bt BLAD) S0 AR 431 Mo fb A7 2 AR B 4l &
RO EH NSS4y A5 R B R G R B MY L ORI B R R e i e 1,
1.5 TifgthR R IR e

B eI Re MR B bR AL f5 PEAT 3 4343 BT (principal component analysis, PCA) , 1% U fE W8 i B AE S+
95% (1) F 153, SR T RRERE B9 4 Iy e PR B4 2 Ak by R B R B o ARl DI ek IR IR B8 R A T2 Ok SR 2 A=
I REHR I
1.6 YIREMEIRMRF L FH SRR

AR SCHI A Blomberg 2548 Hi 9 Brownian motion #ELARETY K A R4 LG fn % . K= 1 XN 7 Wiz 5)
( Brownian motion ) #EAEAEHY s K> 1, R DI REMEIR A o4 n Wiz s AL iR I RS A B R 5 ;K< 1, KW
IR R EA i s B SS  R B LB F S . W THENEERASELEFE SR EE KR
G2k B W ORI AP AL B 4 999 IR AE AL SR 5 AR SEPR(E 5 F BRI A K B, AR SEPRfE KT
95% M FERLRIN RS K B 55 (P<0.05) , FmBet R EABE MRS KB, SRR A BE 1
RELEERHET
1.7 B RGLE MRS

AT R G B K R A EL (net relatedness index, NRT) KI5 R G0 L B 45H , F -3 U6 MR R 25 45
4 (mean pairwise trait distance, PW ) RITSEINREMR G . & ST EAE T h T A UM P RS L B IR R
FIPF- 2 OGP IR B, DR A Bl S AR AR | R G0 B W) Bl ) i 1 R SR SIS AR 2R sy 1) 40 e i L 46
999 YK, M T ARAAE T i ) b 7 B AL ZRAR AR 45 0 P oG) 149 SF- 25 R 8 e 7 1 2 i o1 389 O R B 2, R FH B AL
I3 A gk Bl B AR AEAL , 3545 NRLATS.E.S PW ({E ) HAHE AR N .

NRI — 1 >< ( MPDOhS_mean( MPDI'ZIH(] ) )

Sd( MPDran(l)
SESPW = 1 X( PWOI)S _mean( PWmnd ) )
Sd( PWrand)
MPD R P 7 R 488 BEEES , MPD,, UK LRI 2/ MPD {A, MPD,,  fRERBEHL™ A= 1) 999 1F
REFE Y MPD fH, mean(MPD,,,, ) HZHEE MPD (V- 3{H , sd (MPD,,,) A ZEREFK 9 MPD (bRifE% ., PW R
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WAMMERK Secondary Populus davidiana-Betula platyphylla forest
INMES AR PREYS

dieal
Jieal
el

WA IR b Secondary conifer and broad-leaved mixed forest
NMER R PN

Bl
sl
ALl

TR BB ZLAR AR Primary Tilia amurensis-Pinus koraiensis mixed forest

INEER R PNEL
e — e
° ° °

E1 AERENESREOYTIE
Fig.1 Species distribution of different diameter classes in different successional stages
(a) :IRAEHEM Secondary Populus davidiana-Betula platyphylla forest; (b) : T RS M Secondary conifer and broad-leaved mixed forest ;
(¢) : JRUBABALIAAMK Primary Tilia amurensis-Pinus koraiensis mixed forest; SS: /IMEZK , Small diameter; MS ; F 2545 4% , Medium diameter; LS ; K%
2, Large diameter ; 22 (@[5 B X 2 P Fl

ot i, FRBEE KL SRR | SR K2 A R A R B RS k] FR B K1 BOMRBCE 3
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AR 999 ARG L B AN REHRA R i 10 M) b SRAl T AAY | A S B WL 3 i) 3 7% R 58 K B Bl D REE
R D SEEAAR) D, AfIARE 18] R 58 B S RE MR 8 e 2 R B AL

TR IR 130 AR5 rhoO P Z ) A BRC I B AR g 25 ) RS, o A BLT A el
pH | T 3EIK 53 RG3 TR BE AR S IR 58 R - 347 oAb A 3L K s o 1 S5 3 45 4 I 190 DB g R Sl PR A B 2
THEL 130 M5 G 9 22 (B 91 X8 Jioet B B8 SR FH 2 ) R 2 A BR IR D S 35 45 5 1 3 oy 0TI R G Kk
BMIREVEAR) B ZAEPE(EIEATI7 22 70, 70 B 2 18] B 825 R0 PR 58 B 25 XL e s 22 6 0 & RN DI RE 1R 45 440 1R it
B . X HLHH MRM 87 (multiple regression on distance matrices, MRM ) #4777 22 70 i | 1% B 025 b
Mantel #;5 ( partial Mantel test) 9 &7 B4 J& | 0] LLAT S AN M A7 0 2240 BRI BT R-3.2.4
(R Development Core Team,2015) 5¢ i,

2 #R

2.1 UIREMERAS A FE T K HER

R L - ZEAR MR [R] JE 2 B B i 7 SR INBEMEAR I R G A B (5 5 S WA 3, 52 3R A 1 3 At
TR O TR TR RE M A R R A B OO R RER NN R B R A B RS
(P<0.05) , R IIRETER S PR AL DT LA SO SC R, Horp  He AR K (EROR, 3R T 15 AT
TRASARBIPEIR K AR ER, B A 0 A Rl 5 i ) K (EAR X B, 203 0.62 1 0.54 3 HA AR Y
KAGY/INT 1 AR T A IR A BUYHEL, SERH A B S RE MR 5 BRI LU B AT BB R R B 55, T
DI 245 5 AL B A B AL B S RETEAR

®3 FREBENEELHEERHREREESRRER

Table 3 The phylogenetic signal of functional traits at different successional stages

RAAGHER WA T RER SR S IR AR LT AR
JT. Secondary Populus davidiana- Secondary conifer and broad- Primary Tilia amurensis-Pinus
LR Betula platyphylla forest leaved mixed forest koraiensis mixed forest
Functional traits TN " TS
K({H P g KA{H PAH K fH P A
i i S
IR Leaf area /cm? 28.3 0.22 0.018 26.1 0.35 0.023 23.7 0.22 0.019
n 1/ (cm?
W TR (en’/g) 0.0 0.91 0.023 0.0 0.83 0.021 0.0 0.91 0.021
Specific leaf area
I i/
1_)#@)5 i 0.3 0.41 0.013 0.2 0.89 0.002 0.2 0.41 0.007
Leaf thickness
H B Ea o
PR/ (mg/e) 18.9 0.12 0.004 17.7 0.62 0.034 19.1 0.12 0.013
Leaf nitrogen concentration
MRS R/ (me/g
PR (mg/e) 24.6 0.18 0.002 24.6 0.54 0.021 24.1 0.18 0.024
Leaf phosphorus €oncentration
A/ W N/P 0.8 0.18 0.013 0.8 0.38 0.017 0.8 0.18 0.037
B /m 18.4 0.16 0.022 17.8 0.37 0.019 21.8 0.14 0.004

Maximum: height

2.2 A[FEE BB RO B I REMRR G 1 22 5

AR B BERE 7 2R G0 T P REMEIR S F N 1] 2, YR AR A MEARRIA AR B R TR S AR NRI> 0, T Ji 46 A
ZLRABR NRI<O, R BIRAE SO RS T, 15 R A5 M i RAE B R BB AL, YR HEMR AN UL £ R SRR S.E.S
PW R T 0, AR ZLRARK S.E.S PW <0, B O (O 2EA T, v S REMEIR A5 44 h SRR B R L 1k
2.3 ARG R G T MU REVEIRES A Y 22 5

AR R LUK T MIIRETERZS A&l 3, 7e 4 B Be, A RIS R Gk B A i B ARREAL (P <
0.05, 8 3a) , /MEZWIFN NRI SO0 IEAH , B 235 A0 SRAR A5 | BEE AR SR N, NRT ZH 8/, B2 N
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Fig.2 Phylogenetic and functional structure of different successional stages in Changbai Mountains

(a) AFIECE I BREE RG L B L CEIEARER ;¢ * 7 2R P<0.05,“ * % "R P<0.01) 5 (b) A EECEM BREE TRE vk 450 (F
WH AR UEDR ;¢ « 7" FIR P<0.05,“ * % " FIR P<0.01) ;S1 . IR EMHERK , Secondary Populus davidiana-Betula platyphylla forest; S2 . A% TR
AEHK, Secondary conifer and broad-leaved mixed forest; S3 : UGB LA, Primary Tilia amurensis-Pinus koraiensis‘mixed forest
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ko - 273 k%
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L % 3 *
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Fig.3 Phylogenetic(a)and functional ( b) structure of different diameter class during successional stages in Changbai Mountains
(a)  RIFELRETE R G KT B CFMH AR« * 7 FIR P<0.05,“ # % 7 I8 P<0.01) ; (b) A 1R SEEE D REMIR G54 X {E b7
WETR ¢ "IN P<0.05,“ # # " IR P<0.01) ;S1, IRAMGHERK, Secondary Populus davidiana-Betula platyphylla forest; S2: K4 IR,
Secondary conifer and broad-leaved mixed forest;S3. JE UGB A FAR N/ Primary Tilia amurensis-Pinus koraiensis mixed forest

RIR R e tAR S AEREHL( P<0.05, 1 3b) . /MERYIFIE S.E.S PW ¥ KT 0, 23 T fiE]
ARG RAE ; BRIFHAMA ZLARARS D, IR A A HEMRIIR A B R SR rh SR AR SR AR I TR Y S.E.S PW /T
0, RN INREVERG G A, BERR T AOHEBE 76 (Y D BEMICIR A5 44 e SR B K 1, ELM/ R RIS , Wi
HREPEARZE Mt 12 B ey SRAE B A B 22 1k
2.4 A[FEFEERB B R T MIRER B Z R

AR B B R G A B A BEPAR AR HEALF- 2 RS BE B AN 4, S E.S. Dy, P00 8 {1, A R GE K
BT RETEIR B R e AE A5 A B BEES g ARBEAL . ARG8T MIIREPEIR AL 2% SR By B 2 1] A9 28 A an 151 4,
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WA MRS IR LA REER T S.E.S. Dy I EI N B, YA FIRSSHI R G L E S.E.S.Dyy
P EE N AR, A R RN T I Y AR G A B A /MR I 22 ] B A8 A B TIUUT A bR i g R TR U R G
BAER/IETT Z B AL AL LU 91 1025 SR B BURY U REVEAR S E.S. Dy, V- IME 3 IE A, 15 I 45 8B i
B DI REVEARTE A5/ VRT3 2Z 18] 14 Jo e L FUAD A R

F4 KAUSTR RS RSN REE RER TN RERITE LT BB BEE (S ES. D, PRHHbrREDR)
Table 4  Phylogenetic and functional standardized mean pairwise distance (S. E.S. D, mean +SE) of different succession stages in

Changbai mountains

R G R ARHEAL T3 O B R DREMEARAR AL - 29 10X 5

PRl Sample plot S.E.S. D, of phylogene S.E.S. D, of functioal traits
Y M= k7 ME
U\L&I&_Mx . 0.501+0.91 0.835+2.14
Secondary Populus davidiana-Betula platyphylla forest
H/a %2 i lEA N
-1.55+1.82 164+2.4
Secondary conifer and broad-leaved mixed forest 5518 0.76 4225
R GYEZ I EAR N
ﬂﬁ-ﬁnﬁxﬁi . /NN o o 0.235+2.34 0.453+3.42
Primary Tilia amurensis-Pinus koraiensis mixed forest
14 1.8
a b
12l 1.6 + +
- 5] -
£ 3 22 14t
#5 10} K E
B o E =
iz 5 XS 12
K5 s
K o8¢ 25
& = RE 40+
=
06 1 0.8
0.4 0.6

S1-S2 S1-S3 S2-S3 S1-S2 S1-S3 S2-S3

P Bt Succession Stage
4 KALEMEEENWRZERELZEMINEEERNER
Fig.4 “Temporal phylogenetic and functional turnover between successional stages
(a) : RGEKE L5 R 5 (CFE «FRUER ) 5 (b) : REME R A % (CFIE AR HEIR ) 5 ST IRE B HEMK, Secondary Populus davidiana-Betula
platyphylla forest; S2 . XA 1 &R 38 B, Secondary conifer and broad-leaved mixed forest; S3; JR UG A ZLAA K, Primary Tilia amurensis-Pinus

koraiensis mixed forest

2.5 A BEE R B M RETEREGHE 5 PR A 5 A &

KEUIRE R G T I REVEIR B 20 (15 2 ) BE B PR 1 88 1 07 22 70 AL B 45 SR AN 3% 5, I A= i A
MRS ] RS RS RS A T RN REMAR 9 B 22 B ) B8 0 /N T R I3 I 8 ) i 8 0 5 AR AT R TR SR 25
A R Gt T B ZHEMERARRE ) R TR WX DI REVERAY B VR BB ) BE /N T 3R R 2
JEL AR RN LA BRIRERE B X R G R T AN RETEAR B RO RE T BE /N T2 [ B

W TR A AT, 23 (AL B0 R 48 A 7 RN DI RE VIR 45 A4 e 80 1) g 8¢ g B sl TT PR 52 B B o R 0 K 7
T RE MR G5 A4 45 14 b 3 J3E 1, T TR0 4 ) B ) ) At B 0 88/ N T B B B U0 B A S5 DB T R o A
o TR T AR S s T S R R T BRI S S E 1 PR A AR A P A EE

3 Fit5iTie

3.1 RN ARG AT HEYS
IR 3 NPT RELE 7 DINREYEIR Y R BB R AL FIES (£ 3) ,IEWH TRV YR8
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PR AT ORISR GO R AT A B AL R S RETEAR TR BERTR T, REGUA T 45 R RIAE L T3R5
R FITERE A A A A P A BRI R ONIE ] T S8 4 HE PR AE RV A A R

x5 KALEMRZLZENDEER B SHESTHESREEENTENBRRIER
Table 5 Phylogenetic B diversity value and environmental distance, spatial distance variance decomposition of the test results in

Changbai Mountains

B it fifp T 708 S REVERGKE B ZHFEME FEE DRI B 2R
Sample plot Explanatory variable Phylogenetic beta diversity Functional beta diversity.
A MR M.S.E 0.0032 0.0079
Secondary Populus davidiana- M.S 0.0021 0.0076
Betula platyphylla forest M.E 0.0020 0.0015

M.P.S 0.0010 0.0013

M.P.E 0.0014 0:0043
WA S TR A AR M.S.E 0.0019 0.0386
Secondary conifer and broad- M.S 0.0008 0.0032
leaved mixed forest M.E 0.0006 0.0362

M.P.S 0.0013 0.0024

M.P.E 0.0010 0.0355
AR ZL AR AR M.S.E 0.0235 0.0050
Primary Tilia amurensis-Pinus M.S 0.0074 0.0047
koraiensis mixed forest M.E 0.0175 0.0006

M.P.S 0.0260 0.0104

M.P.E 0.0161 0.0044

M.S.E . FR5E I 2 12 (] B 2 i B 3843, Multiple regression on distance’ matrices of environment and space; M.S %S [A] 5 25 fif B AU HR 43, Multiple
regression on distance matrices of space; M.E ;R85 B i B A4 ;Multiple regression on distance matrices of environment; M.P.S . Z<BRIFEE I B 52 1)
J5i 25 (A1 B B @ R A58 43, Multiple regression on distance matrices/of pure space; M.P.E . 2<[57s [A]#E 2 52 00 f5 PR 5% H 25 f# B A4 5843, Multiple regression

on distance matrices of pure environment

3.2 ARG B R GUA B MIRETRIRS

TP AR/ IR L T R A 1) RURE A SO 9T 2 2l I SRAF R ) (9 D R MR LA 8835 1
R RTINS, MRINREIERGE R . X —Z50 80 AR R FUKF 1 R GRS SR MR &
B AN RIE IS8 W Z (a1 TXPA BRETIR 425, S BURRUN R R B 45, UL T 38 4R R TE R R
JE bR e B A . Swenson EEST 5 MERUE M AV R L T HHM , RIVMER I RSk
B RAESBENL , MAARII RGEK B LHINE I T A HE R ARSI S B AR eS8 RAR L /M2
Pl R G 4 1 B R B 5 i IR AR, B AR, SR A A P B A B RS i mT eSS fh T b 152
B BRI R, R AR RN RGER B AR  BEE DR AR AR B =22 18] B4 52 40 Jnsi | 7
T ) Y Al R SR PR B9 0 0 R R G R B AR B

KRB SRRSO R K & B BOte s RGEK T MIIRETEIRES A e R 22 57, B s e i A= 252l
FEBA Al R R A U LE AR, el A o 32 S AR SR BRI R/ Al AR R PR, X PRI 3 Y fiE
Dy, Ae TP 5 AT DL B ST — AR, (AR f RGO R AR A W R T 4L, A TAT 58 T 9
FERMEMRR AL 3G R 45K . MO A SE A A 5 AR, S BOSR AR R i A rh RO ) Rl s | 1
W e S B AR I AR . R 22 BGH J SUTH y oAAT Bt FO T BV , O EL A3 ) A48 32 ™ B PR ) BV
DB DIRRECE BN, DA AR X B SR DK SRR R IR Y e A2 N 1X— i BE R E] B4 5 e A
GRS, SRR S AU SO A GRS RIT) 7B, & S EORE IS R L HL, A5
o B SO RO Vs R GUA T MDD REMEAR S5 rh B AR B A B A A AR A, S5 R SR AT ST 45 R A —
B2 SRR R PR A R A AR R R A R AR v o T T A R A JS U B B s A HE R A S
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MRG0 K& B AR IR REALR S 5T 2 W B AR AS v] BEJ i A B 1 i Ao 4 R S TR VR A &5 2, 45
BRSPS —8, EARSCHIRIE b, BEIE 2R G0 K B 45 RN D e IR 25 46 70 AR ) TR 9 BB 34 2 B o AR ALY
ghR X — 5 RS S TR — S, S S RIS L B, ZE/NRUE (5 m x5 m) , FPARFE SR AL B
BEALAY RS % T I REMRGE#  BERH s R T B /N RBE T & A T i A SR 28 R 2 20 mi X
20 m, FPES R TE X — RIS E R . B, AR50 25 5 SR AR S B i L AT TR 58
ARSI RS [y BERE P M R P PR, 25 B PNR X R S8 % T RN I e IR 25 40 RO BIF 5 22 T, R B3ast i i 35
G T AR Ll RSSO RIS B B ) i VR A e 3 T E VR A i P A R AR R I B 1
YER,

UEAN, EIRAEXTH 1L FETR S MRS [ B B B 22 B 43 A % Jmy AR R E S 1 Pk i R TR 1
TR AHREE IS S5 M T A b LA S B (B R A A A A AL e BV A s b i s k00 PR ] RE S LAl L 1
PR RBE AR AR AR SR B AL 2 A A 22 5, T S SOV A A 2 A 4538 T BETH B0 22 | [N I 75 22 4%
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