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Abstract: In order to elucidate the characteristics of plant community structure, species diversity and their evolution in
peak-cluster depression region, the representative vegetation types in southwest karst region, i.e., shrub, secondary forest,
and primary forest, were selected. Based on the systematic investigation of dynamic plots of three vegetation types in 2007,
2012, and 2017, the changes of community composition, community structure, and diversity were studied. The results
showed that one species of shrub disappeared in 2007—2012, while 7 genera and 5 species disappeared in 2012—2017.
For the secondary forest, 1 family and 1 genera disappeared in 2007—2012, and 4 family, 7 genera, and 6 species
increased in 2012—2017. Regarding the primary forest, 1 families, 4 genera, and 6 genera increased in 2007—2012, and
1 family, 3 genera and 3 species increased in 2012—2017. The increased and decreased species were occasional or rare
species, which would cause the fluctuations in population. The important values (IV) of Vitex negundo and Alangium

chinense in shrubs were more than 10. In addition, Vitex negundo had an absolute advantage. The IV of Radermachera
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sinica, Cipadessa cinerascens, and Toona sinensis in the secondary forest were more than 10, which were the dominant
species. The dominant species of the primary forests were not prominent and were multi-predominant species communities.
The average diameter at the breast height (DBH) in the three communities differed significantly among the three periods.
The average tree height was not significantly different between 2007 and 2012, and between 2012 and 2017, while
differences were achieved significant level (P<0.05) between 2007 and 2017. The total diameter-level structure showed an
inverted “J” shape, which indicated that the community was in a good state. The different strategies should be adopted
according to different vegetation restoration stages, which provided scientific basis for vegetation restoration in karst region.
With the passage of time, the important value of dominant species tended to decrease. The community structure and diversity

changed greatly during ten years.

Key Words: species diversity; community dynamics; species composition; vegetation rtestoration; karst peak-

cluster depression
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F1 ZHEFEERBINEMRMEBHENL
Table 1 Changes of genus species and number of individuals in three vegetation types
Y 4y B JE %K ik SRR
Vegelation types Year Number of families ~ Number of genera Number of species Sum of individuals
A Shrub 2007 26 42 53 4280
2012 26 42 52 2641
2017 26 35 47 1724
KRR Secondary forest 2007 28 49 62 2611
2012 27 48 62 2148
2017 31 55 68 2041
JFUA AR Primary forest 2007 41 81 107 3224
2012 40 77 101 2531
2017 41 80 104 2147

3.2 PP R B AR

FEARK 2007 2012 2017 4F A A Py 19 25 228 HE 24 1 09 P R 35 3R N B /N 2 0T ( Ligustrum
quihoui) MFHR ( Mallotus japonicus) ./NELEL ( Croton tiglium) . E3IAN/\ AP EHEAE L KT 10, Hrp ) 4
XPE#, 2007 ,2012,2017 4FH A =1 BARAME Y 43 5iA 22,2022 F, 4 S H Z{H AT 86.81% ,85.38% |
86.04% , 2007—2017 4, /N4 pT B BLE I i 2 WO e 2 (R 2) .

WA 2007 20122017 AEARAAEY) 0 LG HEA 7T LRI 80 S TR R B IR Btk L ) Rkt
B (Bauhinia brachycarpa) . 3EM JRERRBE FiEEZ(E>10, H EZLHE, 200720122017 4EE
FUH =1 BIARAAY) 5304 23 .23 24 Fi, 5 BB ZAE Y 84.01% .85.15% .83.49% , 2007—2017 4 J] S
s P S N e 22 s SR IR D B 2 (3R 2)

A AR 45 Fh A, BEIE & DR BB AR, S Z AR AR Rl B, KA ( Sinosideroxylon
pedunculatum) PREFFALFE M AL, 2007 ,2012 2017 4F FEEAE =1 BIPF 94 31,31 .32 5 68 5 EZAH A
74.1% 75.11% 75.69% ., 2007—2017 “FERAW EHE(EIE N2 /N2 2 (R 2) .

F2 ZSHEHABRSEETW
Table 2 Changes in important values of three vegetation types
— — e 2007 2012 2007—2012 2017 2012—2017
Vegetation types  Species Family Important ~ Important ~ FH(EEM  Important — FE(EAEL
values values IV change values IV change
FEAAM Shrub 3 Vitex negundo LR} Verbenaceae 29.81 30.24 +0.43 27.61 -2.63
NS Alangium chinense SR Alangiaceae 12.62 11.49 -1.13 12.20 +0.71
JNMAL BT Ligustrum quihoui AREER} Oleaceae 4.98 5.65 +0.67 7.51 +1.86
$FHd Mallotus japonicus KBt Euphorbiaceae 4.36 5.56 +1.2 4.24 -1.32
INELE Croton tiglium K#F} Euphorbiaceae 4.24 3.99 -0.25 4.16 +0.17
A Ficus altissima Z} Moraceae 2.88 3.48 +0.6 2.62 -0.86
ERJRA Rhus chinensis BME Anacarabiaceae 2.77 2.95 +0.18 1.62 -1.33
=X Clerodendrum serratum T F} Verbenaceae 2.75 2.61 -0.14 1.92 -0.69
KR Pyracantha fortuneana Al Rosaceae 2.02 1.74 -0.28 -
LI ILFRFT Alchornea trewioides K#kF} Euphorbiaceae 1.90 1.59 -0.31 1.31 -0.28
3L Pyrus calleryana FHAL Rosaceae 1.88 2.51 +0.63 2.33 -0.18
IR Cipadessa cinerascens R} Meliaceae 1.85 2.54 +0.69 2.05 -0.49
F:25111 Maesa japonica 455 1B} Myrsinaceae 1.77 1.18 -0.59 1.04 -0.14
3G Radermachera sinica LiFl Bignoniaceae 1.76 1.53 -0.23 3.66 +2.13
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— — £ 2007 2012 2007—2012 2017 2012—2017
Vegetation lypes  Species Family Important ~ Important ~ T Important — TEEAEL
values values IV change values IV change

KMHEA Xylosma longifolia KT Flacourtiaceae 1.71 1.52 -0.19 1.22 -0.3
INER Micromelum integerrimum ZFF Rutaceae 1.62 1.47 -0.15 2.10 +0.63
HAEMS A Schefflera glomerulata FNEL Araliaceae 1.60 1.86 +0.26 1.44 -0.42
A Chaydaia rubrinervis 2Rl Rhamnaceae 1.45 1.25 -0.2 -
HEBEKIM4EE Callicarpa longifolia L F R} Verbenaceae 1.39 1.13 -0.26 1.10 -0.03
WYL Sterculia euosma FERRL Sterculiaceae 1.32 1.09 -0.23 2.18 +1.09
Y&k Rhamnus wtilis RZERL Rhamnaceae 1.10 -
2% Coriaria nepalensis 2R Coriariaceae 1.03 -
YR Oreocnide frutescens A} Utticaceae 1.71 +
BHHHE Ficus tinctoria Z5F} Moraceae 1.42 +
INBWFRE Mallotus microcarpus KBl Euphorbiaceae 1.40 +
B Mallotus barbatus KB} Euphorbiaceae 1.20 +
/T Subtotal 86.81 85.38 86.04

WAEM FEM Radermachera sinica LR Bignoniaceae 15.63 13.72 -1.91 10.71 -3.01

Secondary forest  JKBHIRMR Cipadessa cinerascens BB} Meliaceae 11.46 12.40 +0.94 11.40 -1
& Toona sinensis BB} Meliaceae 10.74 10.48 -0.26 10.57 +0.09
TIR#2E B W Bauhinia brachycarpa  FFF Leguminosae 8.10 11.32 +3.22 12.75 +1.43
KA Rhus chinensis BARL Anacarabiaceae 3.56 3.13 -0.43 273 -0.4
W3 Castanea mollissima 763} Bl Fagaceae 3.32 4.16 +0.84 3.24 -0.92
KAGHFEFE Rubovietnamia aristata PEER} Rubiaceae 2.60 2.59 -0.01 2.99 +0.4
BHHE Ficus tinctoria ZPl Moraceae 2.51 2.71 +0.2 2.59 -0.12
{E5 Zenia insignis TR Leguminosae 2.43 2.81 +0.38 3.55 +0.74
#2510 Maesa japonica LE 4Bl Myrsinaceae 2.31 1.89 -0.42 1.28 -0.61
FEA Xylosma racemosum KAFF} Flacourtiaceae 2.30 2.50 +0.2 2.64 +0.14
22k Callicarpa bodinieri HHERE} Verbenaceae 2.08 1.86 -0.22 -
FIH Broussonetia papyifera FF} Moraceae 2.03 1.17 -0.86 -
YK Aralia chinensis TR Araliaceae 1.87 1.66 -0.21 2.14 +0.48
BB Chukrasia tabularis BRE} Meliaceae 1.75 1.70 -0.05 2.21 +0.51
A8 Cinnamomum saxatile FiBl Lauraceae 1.70 1.65 -0.05 2.01 +0.36
B3 Sterculia lanceolata FERR Sterculiaceae 1.64 1.64 1.59 -0.05
T PER A Rapanea kwangsiensis 244 R} Myrsinaceae 1.59 1.60 +0.01 1.43 -0.17
KM Celtis sinensis iRk Ulmaceae 1.37 1.47 +0.1 1.56 +0.09
YRAR Bridelia fordii KBt Euphorbiaceae 1.34 1.16 -0.18 -
48 Dalbergia hupeana GF} Leguminosae 1.26 111 -0.15 -
WEHIA Schefflera octophylla FJNF} Araliaceae 1.22 1.34 +0.12 1.09 -0.25
By Sterculia euosma FEAiE} Sterculiaceae 1.20 1.08 -0.12 1.13 +0.05
A Swida macrophylla IHZEBERL Cornaceae 1.52 +
I P4k Oreocnide kwangsiensis SR} Uticaceae 1.20 +
B Prerospermum heterophyllum FEAAR Sterculiaceae 1.07 +
R Eriobotrya japonica A} Rosaceae 1.05 +
EMHE Ficus cyrtophylla P} Moraceae 1.04 +
/NIt Subtotal 84.01 85.15 83.49

JFAEM M Sinosideroxylon pedunculatum IIHE} Sapotaceae 6.8 7.28 +0.48 5.74 -1.54

Primary forest INIHL 0T Ligustrum quihoui KR} Oleaceae 5.32 4.98 -0.34 3.62 -1.36
K Handeliodendron bodinieri JoHFH} Sapindaceae 4.56 4.18 -0.38 4.74 +0.56
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— — £ 2007 2012 2007—2012 2017 2012—2017
Vegetation lypes  Species Family Important ~ Important ~ T Important — TEEAEL

values values IV change values IV change

KW Radermachera sinica LB Bignoniaceae 4.04 4.44 +0.40 3.78 -0.66
HUBESS Mallotus philippensis KBl Euphorbiaceae 3.97 3.95 -0.02 478 +0.83
/N2 Boniodendron minus JEHBFF} Sapindaceae 3.89 4.02 +0.13 1.98 -2.04
FEZ£10 Maesa japonica L84 F} Myrsinaceae 3.67 2.83 -0.84 4.12 +1.29
¥84 Taxodiaceae Warming FB} Taxodiaceae 3.15 3.7 +0.55 331 -0.39
HEKMN%3E Callicarpa longifolia IRl Verbenaceae 2.41 221 -0.2 3.32 +1.11
WFEW Liquidambar formosana 4 2R Hamamelidaceae 2.25 2.63 +0.38 3.19 +0.56
WAL Rapanea neriifolia L5 4Rl Myrsinaceae 2.24 2.33 +0.10 1.96 -0.37
P9 E Rapanea kwangsiensis L5 4R} Myrsinaceae 2.15 2.11 -0.04 2.93 +0.82
FIRA Choerospondias axillaris MR} Anacarabiaceae 2.13 2.39 +0.26 2.50 +0.11
B4 Brassaiopsis glomerulata FINEL Araliaceae 2.08 2.06 -0.02 2.46 +0.40
LB IIRFF Alchornea trewioides KB} Euphorbiaceae 2.05 1.5 -0.55 1.5

T-H & Murraya paniculata %P} Rutaceae 1.82 1.55 -0.27 1.96 +0.41
B M- 5444 Sapium rowundifolium KAt Euphorbiaceae 1.78 2 +0.22 1.82 -0.18
KM Celtis sinensis iR} Ulmaceae 1.75 1.92 +0.17 2.16 +0.24
WP Mallotus japonicus KBl Euphorbiaceae 1.73 1.68 -0.05 1.63 -0.05
/N LA Diospyros dumetorum #ili#} Ebenaceae 1.65 1.44 -0.21 1.91 +0.47
HHE Pleroceltis tatarinowii Bl Ulmaceae 1.64 1.64 1.47 -0.17
J\FIBR Alangium chinense J\FBIE} Alangiaceae 1.62 1.8 +0.18 1.59 -0.21
WYSEE Sterculia euosma FERABL Sterculiaceae 1.53 1.54 +0.01 -1.54
#RE Cinnamomum saxatile FiBl Lauraceae 1.47 1.31 -0.17 1.46 +0.15
RO Ulmus parvifolia ikl Ulmaceae 1.47 1.51 +0.04 1.48 -0.03
WA Schefflera octophylla FNEL Araliaceae 1.3 1.23 -0.07 1.46 +0.23
/NELE Croton tiglium KA} Euphorbiaceae 1.18 1.21 +0.03 -
INELLINGE Glycosmis parviflora 227 Ft Rutaceae 1.15 1.31 +0.16 1.81 +0.50
YFATK Bridelia fordii KBt Euphorbiaceae 1.12 -1.12 1.1 +1.10
KA Rhus chinensis BMEL Anacardiaceae 1.10 1.07 -0.03 1.23 +0.16
M Cyclobalanopsis glauca 70318} Fagaceae 1.08 1.15 +0.07 1.41 0.26
FRAAK Miliusa chunii F#HHBE Annonaceae 1.08 + -
YR IIEGAR Pittosporum ovoideum TEFAE Pittosporaceae 1.06 + -
JBRIAUHA Jatropha curcas KR Euphorbiaceae 1.16 +
TR Picrasma quassioides W AR} Simaroubaceae 1.09 +
RIEHK Acer wangchii BBE} Aceraceae 1.02 +
NI Subtotal 74.1 75.11 75.69 +

+FREE, R EE R

33

XL Sty Al

P L 1 RT3 R A S TR (1 e A AR v X P IR R0 ) S TS 0 B AR A AR 25 5 B E MR
2007 2012 2017 4 Mg 455351 K 3.08 .3.76 .3.98 em; AR5 K 3.22 .4.20 .6.21 em; AR 51 4.71
5.87 .6.60 cm, 2017 AEM42 TS B2 R T 2007 4E, 5 2012 4E2E R B2 WA bk 2007 2012 2017 4EF- 4
R4y 3R 2.52 .3.49 3.69 m; AR5 K 2.81 4.08 4.98 m; JEAMKSN M 4.71 .6.05 .6.41 m,

34

B Uit ek ey S e

F L 2 AT EACKR AR A RS SR NERARIR 2, REBRA R T U5« 17 1A M A%
Pk, BRI RIET- AR R D R MR EZAE T DBH<S em F1 5—15 em 124, HA 2%/ #i
/0 WEARM DBH<S em BI/MATE 2007 2012 2017 454351 5 2 1 93.57% .83.57% . 78.94% , +4F 1] i
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Fig.1 Changes in the community structure of the three planting types
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Fig.2 Structural changes of diameter classes in three different vegetation types

WA M DBH<S em AR RETE 2007 2012 2017 44551 5 B2 B 19 92.15% ,78.86% ,63.94% , 14T [R] 4 ¥
W/, DBH TE 5—15 em BIFRGL, 405 5 S £ BE 6.74% 28.96% 34.1% , +4E A3 Wit i, DBH 7E 15—25
em FIRREL, 73 i 0.96% ,0.88% . 1.71% , +AERI G080 53, DBH 7E 25—35 em MUAEAR 530 i B2 BE /Y
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J AR AR DBH<S em IYARPRTE 2007 2012 2017 45530 b7 S 2 FE Y 69.98% ,56.93% \55.1% , -+ 4F[A] 3%
Wb, DBH LE 5—15 em BIRAR S 9 5 M Z Y 25.9% .36.67% .36.05% , +4F [8) 5514 hn J5 98 /> . DBH 7
15—25 em FUAE RS> 9 5 B BE Y 3.47% 5.33% .6.85% , HAE A1 h . DBH 1E 25—35 cm HYMIER 51 5
MZ R 0.5% 0.83% .1.54% , TAERIZ W8N, DBH=35 cm BIREARS 9 5 B2 11 0.09% .0.16% .0.37% ,
ARG
3.5 MR ZE RN A ) ARk

H & 3 T1,2007—2012 AEFEAMA R /A P B REARSS  HAL Y B 4138 0 52012—2017 4F /it 22 0T |
ANELE A 0, ARG . 10 AETRIBR N AR P A AL LA A A3 i . 2007—2012 4RIk A
RSB AR P B N 5 2012—2017 A3 SR AR W st R AR, LA AP B I, 10 AR [R] L 350 A= ) e 2
B, 2007—2012 4EJF AR /N2 0T B AR AR P i b A R A3 05 2012—2017 4RBR S8 TR AR P i
HenA AR 10 AF [ G AR s, S A R A i e

F3 SHEREBEBMENETL

Table 3 Biomass changes of dominant species in three vegetation types

W) Biomass/kg

BBl
fizﬁ:‘il types PES3H# Dominant species 2007 2012 2 2012 2017 e
Difference Difference

TEARBR 30 Vitex negundo 2811.6 3712.3 900.7 3712.3 2977.8 -734.5

Shrub J\FIM Alangium chinense 2845.8 2794.1 -51.7 2794.1 1659.8 -1134.3
I BT Ligustrum quihoui 523.7 805.2 281.5 805.2 1179.2 374
B4 Mallotus japonicus 909.8 1590.2 680.4 1590.2 1049.9 -540.3
/N Croton tiglium 716.1 840.7 124.6 840.7 1107.6 266.9

WA S EM Radermachera sinica 4992.7 6070.4 1077.7 6070.4 6025.8 -44.6

Secondary forest KEHITBR Cipadessa cinerascens 869.4 1733.4 864 1733.4 2927.0 1193.6
T Toona sinensis 3974.1 5063.8 1089.7 5063.8 7306.8 2243
IR LB W Bauhinia brachycarpa 698.3 2276.5 1578.2 2276.5 4222.8 1946.3
ERIRA Rhus chinensis 396.0 462.7 66.7 462.7 476.7 14

JRA bR Bt Sinosideroxylon pedunculatum 5647.0 6196.1 549.1 6196.1 4648.7 -1547.4

Primary forest JNIH 2L 0T Ligustrum: quihoui 2588.0 2572.2 -15.8 2572.2 1583.3 -988.9
FA Handeliodendron bodinieri 6589.4 6353.3 -236.1 6353.3 5847.5 -505.8
¥ M Radermachera sinica 4441.0 5325.7 884.7 5325.7 7050.3 1724.6
MUBESE Mallotus philippensis 2523.4 2868.8 345.4 2868.8 2087.0 -781.8

~FORA YRR
3.6 —FMHBCRAIY R 2R AL
(1) o ZHEE

FH 2 4 ], Bl VA R ] A 38, BE K AR AY Shannon-wiener | Simpson 38 202 #0820 , Pielou 8 £ BL G
HaIE D A K ERA B E . M Shannon-wiener $8 5 H 1 G020 5 38 0 4 #a £, Simpson $8 %4
B | Pielou $8 50 H PLACHA I E /D U#a 3 BAE M S AR E . JEAZAK Shannon-wiener $58 £ H P50 /0>
JEEATn ) a3 Simpson | Pielou 8 H0A W IN , £ A0 22 5 AN W3

(2) B ZHAE

FH % 5 A, HEACHK 2007—2012 4EARUME: R E0CH 0.96,2012—2017 4E4 0.83, WA Ak 2007—2012 4E 4
RIPEZRECH 0.98,2012—2017 4EJ7 0.82, JEAEHK 2007—2012 4EAARIPE R ECH 0.96,2012—2017 4E 57 0.89, B
AR A B (A1 RS 2 B L
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R4 ZHEEXRBTREGUTSHETL

Table 4 Changes in species diversity in three different vegetation types in different years

e Ay Shannon-wiener Simpson Pielou
Vegetation types Years B4 iR Eis
FEAHK Shrub 2007 1.88+0.080a 0.73+0.030a 0.69+0.020a
2012 1.76+0.040a 0.70+0.020a 0.70+0.001a
2017 1.53£0.050a 0.63+0.002a 0.63+0.004a
ULEAK Secondary forest 2007 1.98+0.130a 0.76+0.030a 0.7720.070a
2012 1.90£0.180a 0.74£0.050a 0.78+0.060a
2017 2.0420.130a 0.73+0.050a 0.72+0.040a
JE A2k Primary forest 2007 2.600.170a 0.88+0.060a 0.80+0.060a
2012 2.59+0.180a 0.89+0.060a 0.83+0.060a
2017 2.70£0.190a 0.90+0.070a 0.85+0.060a

AENG TR IR A B ] 22 A GE T R X (P<0.05)

R5 Z=MEREBERREGUIBLIERE

Table 5 Species similarity coefficient of three vegetation types in different years

Ay FEAHK Shrub YLK Secondary forest JEA: K Primary forest

Year 2007 2012 2017 2007 2012 2017 2007 2012 2017
2007 1 1 1

2012 0.96 1 0.98 1 0.96 1

2017 0.81 0.83 1 0.82 0.82 1 0.90 0.89 1

4 S5t

WE TR AR SR T PR S A N IS O UL SR R R R TR A IR SC B R 1O A R
W R B B R AR S S AR 4 B ST R AR R I T S BOREVE S ) B, P AR 1 T A
T REAMRIR AR 2 B R T AR R AR AR S S KB R
YR ZAE R T 10, B ER R AR MRS AL IR T, Dy Z2 0 SARh R R , A Rl 4 = & (46
FRARE ) =R S AR I R D B Rl (e DL sl A 2 5 R rh R Bt i 3

HI A5 3 W 30T R A J2 PR MR R K i s R R T AR AR AR AR 5 B B T £ 4
TSN, A2 2% A7 A7 2 5 K. 35 5 PSR R e 5 AR R 28 52 N 3%, 10 AR AR T 38 25 5% . T RER M T it
DXCEREE LS5, R A A7 A W ) P 1 P S R D A A B SR BT, 3 i gl S TR A v B PR L 0 )
TR AR G EE Y SR WL ey BLAT 2 6 A At 4, DT REBS AR PR R B F R, B v SR
AR, 3 FMEHISEIITE DBH<Sem MK 2, RUIFET ARS8 h7E/NEG B, th T
MEATRE A B A K HUATG | 52 B A SR B A T ) 2 T EOHAE T Ry BEE R ISR N, /Mg
PR 3 BB b RASG T o5 LB g hin , v AR AT & R ol S 4 K = BU MBS AP E T 3R e, 1
S AT RERE I AR B L 2 —

WAMRFNELERK Shannon-wiener $5 R A S B3, 5 50 AL — B0 BEARMRIY Z SR 5L
BE K S I T 1 T REARR , o] BE SR HE MR AT A 0SB AL T 5 IR ZARAT AL T 0e TN BE , B R b o
EFHAL, ZARERGR  BEF I ] AOHERS BV A AT BN, 3 i 2L, AR g i g A A o e A0 | S 80
ZRENED D B 7 O RSO0 3 S A T T 0 o it 5 s ) RS L B S i o, AN TR P ol ¢
PR i A= B2 AN TR b ] 5 4 HEBR VR HIRREAR, X A7 B T AR 0 b ZREVE RO 4R o FEACRR A
() Simpson $& KA, BB T HEDS N W ol ) 2L I8 4 6 A 728 A, RRET — e W Ao ) D10 38 b (02 A 75 1Y 328 ¥ D
555 WEARMBIIFINTIET A | MR BORA s A RIS A ARG BTG P R K T8 T R i B
W Z2 PG 0 5 2 A L sl A At A FIIR H 25 DR P A 2 B A Y 2 20N X R — g 2R
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FE23 (8], R R Z R L 2 —

B L, BIAS [ At i) (B[R 5 356 )t pki 18] ( 45 i) JR 9 556 ) R 20 ) AR 788 Ak 0 T LA 200 o o o i
AR AR S AR L, AR A B TA R P S I R R BT R AR U A A, PR B A R L
BRI =4 TR B ZREEDT  DAAEZS 7 BRIS A FEAE 0 P95 5 0 1 mT 6 2 v S0 R A v R A D A % S0
IR SR e B S B PT e R BOR RIS B B 0 R A AR AR AR e R M S5 B Pk S B A 5
UE FEEEE R B ZHEPERAT R A RS Wi PR, S0 AP oR 4 R —aY |

TEAM WA A MO ANAEAE 2007—2017 42453 510870 T 2556 ,570 1077 #% ., Al RE& i F—2 4R
P FEQN 2009 41T 2015 AF R R A R BUEY) KA T, A BRI R A AR B AR R RE L R A
TP ARER D R, RAEMA Y 2 AT RE R AR 5T, BEE N R IRPAATE 25 5 32 2
T R N ARBOR AR R T HE AR A P AR A T BE S AT A A PE AR e AR i
I\ LE B % T T8 R, B 7 N BB IR AELE DR o G BEVR e MR 22 , S BB /D | X s 2
HEIE 25 A4 ) 22T LAMACR W B T 45 v 1 Rk 3l , BR8240 T 2 R AR AL

WFFT A5 A b A B A ) ) P e I 1 (E R B ka3 2218 (&1 1) , /T A ks | AJE BB B 4
TR AT RIS A% 200 6 I ) o0 SRR o P O A S [ B B ) W e A i A AL, R 0 P A [ B B X A
A TR IZ SR BB FE Tt A T AN TR] PRI A MRORIE AR ISR T 33 08 B OR 55 B35 B | ] Hsf by ¢ 72 3865 i 3
P BT A R 7 | — S TOUR o i U TRl 412 25 A o 2L ) o3 A Wi G 38 20, 2 RE Pk R ) 5 B AK . 10 AR X
BRI S A ISF TA) R, 4 T 48 7 E AR A MR B2 381 D 2 AR ) 3 A S 3o R b ) b RV R A 45 4
H AR FFIR AT
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