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Evaluation of plant community and soil recovery in earthquake landslide
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Abstract; Earthquake landslide is a common secondary geological disaster, which can bring a series of ecological problems
such as vegetation damage, soil destruction, habitat fragmentation. So far, many scholars have investigated and studied the
plant community characteristics and soil properties in earthquake landslides. They aimed at analyzing the plant community
characteristics of several seismic landslides, or analyzing the soil recovery situations using the method of “space replacement
time”. Some scholars combined RS and GIS to study the situation of plant recovery or the spatial distribution of soil nutrition
in earthquake landslides. Some papers have applied simple correlation and grey correlation to analyze the relationship
between plant communities and soil properties. However, few studies have reported the comprehensive evaluation of recovery
effects of plant community and soil in earthquake landslides by different recovery modes. In this paper, the plant community
characteristics and soil properties of seismic landslides under different recovery ways on the eastern slope of Longmen

Mountain were analyzed. Based on fuzzy mathematical model and principal component analysis, the ten years recovery
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effects of plant community and soil were evaluated quantitatively and comprehensively. The results showed that; (1) tree
average heights and diameters at breast height in earthquake landslides were significantly lower than those in adjacent
undamaged areas ( P<0.05). There was no significant difference in shrubs average basal diameters and herbs o diversity
indices between the earthquake landslides and the undamaged areas (P>0.05). And there was no significant difference in
shrubs and herbs « diversity indices between artificial restoration and natural recovery ( P>0.05). (2) The soil bulk
densities in earthquake landslides were significantly larger than those in adjacent undamaged areas ( P<0.05), while soil
porosities and contents of alkaline nitrogen were significantly lower than those of undamaged areas ( P<0.05). Soil microbial
biomass carbon, microbial biomass nitrogen and activities of dehydrogenase, protease, urease, phosphatase and sucrase in
earthquake landslides were less than those in undamaged areas. (3) The synthesis scores of plant communities and soils in
earthquake landslides were lower than those in adjacent undamaged areas. The synthesis scores in earthquake landslides by
artificial restoration were lower than those by natural recovery. (4) After taking level-terrace site preparation, the synthesis
scores were significantly lower than those in the earthquake landslides by natural recovery, and there was no significant
difference in comprehensive recovery rates in the earthquake landslides planted with different tree species ( P>0.05). The
synthesis scores were significantly higher in the earthquake landslides planted with Robinia pseudoacacia after taking
cavernsite preparation than by natural recovery, and the synthesis recovery rates in the earthquake landslides planted with
Robinia pseudoacacia were significantly higher than those of planted with Cryptomeria foriunei ( P<0.05). The synthesis
recovery rates of plant communities and soils in the earthquake landslides taking cavernsite preparation were significantly
higher than those of taking level-terrace site preparation ( P<0.05). The plant community characteristics and soil properties
in earthquake landslides have not yet restored to the level of adjacent undamaged areas. To a certain extent, the recovery

rates can be improved in earthquake landslides planted with suitable tree species after level-terrace site preparation.

Key Words: earthquake landslide; plant community; soil; synthesis recovery effect; the eastern slope of Longmen
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F1 HXEXRER

Table 1 General situation of sample areas

FEX 23 4 {537 Yepr et BIE
Sample areas Longitude Latitude Elevation/m  Slope/(°) Slope aspect ~ Remark

FEX 1 1—A 104°9'29"  31°27'45" 745 40 Kt 2008 4F-¥ 4, 2011 AEACT- Byt Rt Ad A
Sample area 1 1—N 104°9'29"  31°27'45" 740 42 Kt 2008 4FH 3, HARIREL

1—C 104°9'36"  31°27'36" 737 35 Fit RZM
FEIX 2 2—A 104°25'12"  31°46'12" 873 35 Kt 2008 4FEH i, 2011 4E KB s, e Heihl R
Sample area 2 2—N 104°24'30"  31°46'48" 850 40 Kt 2008 4FH 3, HAAIRE

2—C 104°25'12"  31°46'12" 892 30 Kt REZM
FEX 3 3—A 104°3'36"  31°2100" 1056 32 K 2008 4F-¥ 3, 2011 4E7CIREE M AR AR
Sample area 3 3—N 104°3'36"  31°21'00" 1056 30 K 2008 4FH 3, HARIRE

3—C 104°3'36"  31°21'10" 1111 37 V| RZM
FEIX 4 4—A 103°51°00"  31°17'24" 1232 32 K 2008 AFEHEHE, 2011 AF7CHR B, BARMIAS
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2 ERES

2.1 AR Ty AR YRI5 R
2.1.1 YRR

M=V 3 30 Bk N T AR A B AE AR (Alnus cremastogyne) . JIBE ( Robinia pseudoacacia) W42 ( Cryptomeria
Sortunet ) F1 18 FEAT IR (Albizia kalkora) FRFKA (Rhus chinensis) 55 FR A, HEA)ZFIRLA 23 HAT W] 8 AL
i FERJZ VLS S5 45 3R ( Hydrangea strigosa) K ( Pyracantha fortuneana) )| % ( Rubus setchuenensis) K3 1655
285 ( Spiraea japonica) 50 F ; BAZ LA ML E (Artemisia sylvatica) JE ¥ (Arthraxon hispidus) 1= ( Miscanthus
sinensis ) \FTHEWEAEAE (Anemone hupehensis) | [R)3] ( Equisetum arvense) 25 A F, FEIX 1 Mo 52 T 3% 3058 b A1 oK 32 6
XA R R RS K I FTRIEAE SROKF R S5 FE X 2 A MO RER (B 4T
Wt AEAE 5 AEIX 3 BT )1 A5 B AESEZes 250 R KRR AT i AR 3 i R 0 1 5 Bk
G5 FEIX 4 3RO ARG (R2)

R2 BRRMEFWMMIELFH

Table 2 Common species and different species of sample areas

FEIX A Bl AEIA

Sample areas Common species Different species

1-A IEFES R W1 FTOEWIAEAE . RO R SER AT AEHR B I CBERR T D AR 22 25
I-N FORBL 7T B L ALk DR REHE NESERE IR BE R N RESE

HRAY Ak R AR R AR L IS A RS R b B 16 R o R

- R KU SRR Th2 LR e L
- ok i fraees TV CTEAH OB KRR O TG B SRS R — R RO

B SIS e g PR RO BRI JNMERURE A
2-N B BB OREDA 35 4 BRI 3] 35
BIAZ WA PR TR S A FE e S0 4K OB S R R A 224 et

=C B LR KB AT e F A

3A DI WAL 25000 L N KSE TG R —AFTE B G e

3N FERE BRI FFHA DR LA AW JRIUR SR AT MR LR

e BT R BV T 2l SRR AR BB B 0L B3R A AL SR JEHE A
BE TEIT TR SRR SRR B W

4-A W A S SR T R R TR AR B S N

AN KA ATERE BHAC AR SR Sk T B KA

i C NI R 7 R S ST I NI S TR SN TR PUT e e

& RITA BOKEL S B4

2.1.2  BUEFHE

N AR SRR 53 1 7 e 5 00 b ) 7 AR 2 357 8 B RSP 2 B 22 b 25/ T 483 SR 32 461X (P <0.05,
2) s NTIRE S A SRR TR AR 234 5 FE R 4 M e 1 25 S5O 1 3 (P>0.05, 81 2)

N TR AT Hi 52 18 394 370 Ml ) R 2 P 3 A% 5 4R R 32 0 X T B PR 25 57 (P>0.05, 3% 3) , A SRR T ik
T FVE A R AT T S4BT R Z X 22 F R (P>0.05, 38 3) o AR AN [a) A ol %) b 7 395 508 3 )
MR RS —E 5, FEX 1-A (AR RS R T RZHIX MEEIX 2-A 5
FEINTARZIK(P<0.05,58 3) s FEIX 3-A INHEARZ P& R T RZHIX (P>0.05,5% 3)  MHEIX 4-A B3%
INTARZPIX (P<0.05,3%3) , FEIX 1-A MR Z V& B RS ERKT HARE ALK 2-A /NF H A
WA (P>0.05,% 3) P E N 27 B E (P<0.05,3% 3) ;FEX 3-A M RK)ZFHEL R E/NT ARKE
(P<0.05,% 3) ,MHEX 4-A RFHAWE (P>0.05,%3)
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FRAELA [RIB6 Tt (1 3ty 722 3 395 300 i 114) 0 A 22 - 457 s
20 ¢

MBEEAEE—E LR, FEX 1A PEARZ Y HE D
FEINTRZHX, TFEIX 2-A BE R T RZH X (P<
0.05,%%3) ,FEIX 1-A 1 2-A (B A2 E Y KT
KZWIX, R ENEZEF (P>0.05,5 3) ;FEIX 3-A (I
AR)JZ R /N T AR ZIIX (P>0.05,3 3) , M X 4-
A BERTRZHIX(P<0.05,% 3) ,FEX 3-A Fl 4-A
YRR 21 55 B 3 B 3 R TR 2 X (P<0.05, %
3) o FSRVIK G 1o 35 30 i V) A 2 5 X vy R R 5 B X R
FAREARZRIX, FEX 1-A B EAJZ 1 35 5 BN
T AR (P<0.05,3 3) ,MHFEIX 2-A BFRKT HAK
WA (P<0.05,38 3) s KEIX 3 F1 4 (9 T % 5 98 i 706 by
RS JZ2 2 v BE R 5 B 5 A SRR TE B T 2
(P>0.05,% 3) , SREURI[RIE 75 2 A0 Hi = 1 355 50 3 fr
FARZEH FAEY R —E S, FEX 1-A Fl 2-A Y
TR Z M F A R/ INT AR AR Z X, TAEIX 3-A 1 4-
A WMEARZH EAEYERTARZHIX (P>0.05,% 3)
FEX 1-A Fl 2-A B RARZ M FAY B R T ARIKE , m
FEIX 3-A Fil4-A /NF AR (P>0.05,% 3)
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Fig.2 The average height and DBH of trees in the sample areas
A N T WK 5 b 72 W 3% 5% b Earthquake landslide by artificial
restoration; N: [ 4K 1k &2 Hli 52 ¥ 3 3 3 Earthquake landslide by

natural recovery ; C; SBIE AR Z X Adjacent undamaged area
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Table 3 Quantitative characters of shrubs and herbs in the sample areas

HEAJZ Shrubs

B )ZE Herbs

s T PEPEG T T o T
Sample areas Average Average basal Average Average Above-ground Average
height/cm diameter/cm coverage/ % height/cm biomass/ ( kg/m?) coverage/ %
1-A 185.85+9.47A 15.08+1.61A 37.5+£5.59A 61.88+8.29A 0.07+0.02A 15.6+4.99B
1-N 129.59+15.22A 11.13+1.80A 11.7+£3.33B 43.60+6.01A 0.07+0.03A 40.0+12.58A
1-C 59.10+7.97B 3.92+0.45A 3.3+2.33B 24.68+2.08A 0.11+0.03A 37.7+10.74A
2-A 162.61+25.47A 16.76+2.20A 6.7+£2.19B 38.71+2.24AB 0.09+0.02A 37.7+£5.41A
2-N 240.47+21.93A 20.98+2.39A 41.7£6.67A 59.85+8.77A 0.06+0.01A 23.7+9.84B
2-C 135.33+14.68A 6.19+0.17A 38.3£3.33A 17.87+1.34B 0.14+0.01A 3.3+1.20C
3-A 151.70+14.38AB 7.39+0.61B 29.0+5.86A 35.76+2.74A 0.18+0.02A 78.7+8.51A
3-N 250.80+14.86A 13.29+0.75A 47.8£9.33A 61.77+3.79A 0.27+0.05A 76.2+14.20A
3-C 95.95+10.73B 8.37+0.81AB 28.3x6.01A 59.03+3.08A 0.13+0.03A 56.7+12.29B
4-A 65.45+5.04B 9.89+0.86A 18.3+7.03A 34.92+1.47A 0.10+0.02A 55.8+14.34A
4-N 138.56+5.24AB 8.54+0.54A 32.5£9.81A 51.68+2.29A 0.17+0.06A 45.2+14.28A
4-C 182.15+28.88A 8.77+0.96A 38.3+10.93A 16.02+1.77B 0.06+0.02A 8.3+1.67B

R BRAE AR, ARIRS FREFORE— AR E R —FE X A N C BY225-(P<0.05)

2.1.3 ZR:E

A X I HJZ 1) Margalef 35 FEH8%5L Simpson 5 #4543

54 . Shannon-Wiener Z £ 145 KU1 Pielou $725] &

REOTR AR BRI SGE ) A Z o RS AR ARZ X T 2322 5 (P>0.05, € 3) ; ATAKE
R POE TR o RN T BT RZ X ; A SRR MR 00 Hu i E AR R Simpson {0355 45 40N

Pielou LIRS A ZMX EF AL E (P>0.05,K 3)

NTAREZ 5 AR TSR B = o 2R

W EEZE S (P>0.05, 18 3) . NTWREWSGEHA o ZRER I FEARZE R TAAZ, ARRE HEAR

JZ o ZRIERTHEARZ,
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B3 SHXEEEMN «SHHE
Fig.3 « biodiversity of the vertical beds in the sample areas
D,, : FeAK)Z Margalef - 5 FEH5 5 Tree Margalef index; D, : 75 A JZ Simpson {i# B H5 %L Tree Simpson index; H, : 7+ A JZ Shannon-Wiener ZEE:$E
# Tree Shannon-Wiener index; J, ; FEAJZ Pielou Y741 ) 455K Tree Pielou index; D, : #EAJZ Margalef 3= 5 BEH8 %X Shrub Margalef index; D, ;A

= Simpson DL E FE %L Shrub Simpson index; H, . HEK)Z Shannon-Wiener ZFE1415 %0 Shrub Shannon-Wiener index; J; THEKJZ Pielou YA RS
%7 Shrub Pielou index; D, AR Margalef F5 B Herb Margalef index; D, CHUOR)Z Simpson 34 & F8 5 Herb Simpson index; H, : AR
Shannon-Wiener ZFE1EF5 %X Herb Shannon-Wiener index; ./, AR Z Pielou Y2 )E45%1 Herb Pielou index

2.2 AFMKRIT7 A 5k

BAREDX ) T AERERL S 2 W /N TRk & B AR B i (P<0.05, 3% 4) o BRAEIX 1-N &b, M= v 355 500 1
1)+ B E K TARE R Z WX (P<0.05, 3 4) , HIEALBRE B8/ N T RZ X (P<0.05,% 4) , NTHKE
55 B SRR S b v 3 300 b 1 IS S AL R S8 T W 25 R FEIX 1-A R 4-A Y RIS E R T AARIRE
(P>0.05,% 4) , HIESLBEE/NTF ASRIKE (P>0.05,3% 4) s FEIX 2-A Fl 3-A I HIERE/N T HRKE (P>

0.05,% 4) , LIALBERFHRKE , LB EMEEST (P>0.05,54)

N TR MR 3530 M 14 - ST LIS, 4 SeORTRA e 5 75 fat 2/ T AR R Z A X (P<0.05, 3% 4) 5 FLARIK
SRS v - S A B B A 00 5 /D TR R X (P<0.05, 3 4) 5 MR 3 s 1) + 3 pH
FIFHES 55t HORZ AR X 22 035 FEIX 1.2 71 3 B9 R T RZMIX, FEX 4 BB/ N T RZ/MIX (P<
0.05, 324 )  FAR AN [F) B Fof 1) b 72 T 350500 s 1% SR Ab e M TR A — i 22 5 O RR IX 1 - AR el 35 1 1 /)
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T 1-N, MFEX 2-A )+ 3SR B E KT 2-N(P<0.05,% 4) s FEIX 1-A i H3ESm & B E KT 1-N, M
FEIX 2-A B T & /N T 2-N(P<0.05,3 4) s FEIX 3-A B SRR A5 it 25/ T 3-N MIFEIX 4-A
P - SRR AL B i W E KT 4-N(P<0.05,% 4) o SRECK AR )7 A H m= i Sl ) HIE e S 2 7 W
FOREIX 2-A [ RS B B E/NT 2-N EEIX 3-A A9 B & KT 3-N(P<0.05,% 4) ,

bRV S 3 b ) - A W AR W ik A ) A e R D S S T DK T 0 R I R R T
INTRBIEARZIX . FEIX 1-A F1 3-A A9 S IEGUE Y AR Yy st ik Gk 9 2R ) A A R0 U 3 e DR |
R TR AR il 5 /N T SRR AR TR IX. 2-A R 4-A YK T HARIRE .

2.3 LREWERCR

W TR M IR T 7 A F RS, BT TTERR A 86% . 55 1 TR N A SOM TN,
AN MBC .MBN DA ProA \UA SA;% 2 £ FEZRWEHAFE D, D, H, .J, ;53 E855H Clay HEE
WA T 55 4 EROr TP EESEZ WA A C, BD FP 5 5 ERMr T B, O FESZR T 5 6 Easr T

A A C I J, TK 5 7 E5rh D, b BB Z W T, 850, T 7 NP e br, 530
J&:ProA H, Clay P H, JM D,(#5),

HRH P O H8 b5 AOALEE FIBR HEARAA (32 5) , W g IR AR IR E VR A S M I 25 5 PP S8

S =0.16 X F(ProA) +0.16 x F(H,) + 0.12 x F(Clay) + 0.15 X F(P) + 0.14 x F(H,) + 0.15 x F(J,) + 0.13 x
F(D,)

ZEETVPN AL AT 45 3 o | MR T S M AR ) BV IR S MR B 2R G AR 50/ N TABIE RS2 i X
Ferp N TS E SR 52 T 3 0 b 1) 338 28R (1R 1 TR K )2 Shannon-Wiener $8 %5 | 438 £L B B2 FE K2
Pielou 88U 53 34/ N TR AR Z X (B 4) . AN TR M= W 300 M ) 255159 53/ T H AR, o, AT
VIR 52 1 3500 b 1 + HE TR (A B RS M T AR )2 Shannon-Wiener 354X . 345 )2 Shannon-Wiener 753 17 K JZ Pielou

BEAS B/ NT AR, TIERR B A5 0 KT AR IR Bl (K 4)

®5 ZETMERRENE

Table 5 Comprehensive evaluation indices and weights

. FARE - R - .
. T - +He il N HEA 2 R
EFR ” Shannon- A + BB A Shannon- . o R .
. eI . ok Ty . I Pielou 5%k Simpson 2

Indices Wiener 844 P Wiener 154

ProA Clay Js D,

Hr Hh

ZSPF 7% Communality 0.99 0.98 0.70 0.89 0.83 0.88 0.76
A FE Weight 0.16 0.16 0.12 0.15 0.14 0.15 0.13

5 BRI AH L FEIX 3-A IR REE S R HELE G R T 0, FEIX 1-A 2-A Fl4-A IZEA IR /N
F 0, FEX 1-A IIZEEIKRE RE T 2-A, Z R A RE(P>0.05, 18 5) , FEX 3-A LS E R T Em THEIX 2-A
1 4-A(P<0.05, & 5) , HuFZ WS b e JE AT 7K S B 2 st J5 AR A AN [ B , LA B S R 2 B IR R R
TG E PR 2 WREAT 7 OIR AL HiR |, R M SR A T 005 e 14 255 5 DK AR 23R S 3 T T AR AR A S T B3 e 5 047 7 OIR A
S NS S R T e o O Y S L R S 3 LA

3 WiREHSRR

FEAIRET B MR L SE RO R AR AN 22 R A FE v 45 A 5 D RE A 2 Pk A T 28 A, SR 2 AR S &
GEAE R R Y A ST AR W] 3 R BT b i A A R N TR A REAC R MIAZ 40 38 £ A
KA WML ERRASEMH TR A R AT A T A Z - 2 g B AR A 2 38/ TR 2 X, X 5 i AR 245
SRARML, SRS TR I O R B2 N TR S R S S (Y TR )Z o RN TARIE R
SZARX, X AT e N TR N HA L — TR ARA AR R . AR HRESOE AR o 2RSS
ASZAKTC 22 5 RE X 3-N TR ARJZ B  IX AT R L3R 7 R AR KOG R, Hl, b i il b
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B A F2 A F2 4 6 D38 | 1 A S M
AT RS SRR REIESR 3 007 @ S cy im0,
AR BRI T AR, 35 M AP

AL, BETBEZE 1 AR VORE R I R T o AR 7
ARTAREIIE ™ | A TARSE 5 (1 S5
O o 2 REVE T 1 0 HE 25 5, 5 S5 AR 45
B, BRI 2—5 46 A TR 55 A AR s
S IRUEHIRE RS o ZREPERD Meta SPBFSE R AT,
WA RSB AW AR o SREVERS B KT 1
R, EAR o SRR ENTARE, T |
L B2 RS, T 5 SRR O R
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424153 Synthesis score
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MV R0 25 X 5 B O 1 B Different sampl aras

HBRR TR YR s 4 - A R T AR T R A X, LB
JE/N TR AR X, U F AT 1] 1L 2R S5 3t 7 T S s 14
LIRS A TR X S AT AT A R AR,
A E R MR I A A PR s R A o K E R B

B4 SHEXNEVHERLTSTEEREEES
Fig.4 Synthesis scores of plant community characteristics and

soil properties in the sample areas
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Fig.5 Compared with natural recovery, the synthesis recovery rates of plant community and soil in the earthquake landslides by

artificial restoration
a: SREUK BB b S BRAT AN [T T 3500 1 Y 25 KR 385 b o SRR b J5 AT A [RI AR o 2 03 370 b 9 255 5 P B2 38 5 0 SRIBUR TR 386 by
S RATAH RIS B 2 Dk 0 b ) 25 B M 3R 5 ANRIRE FRE SRR AN RIRR X 25 G R R 1) 25 57 (P<0.05)

HEZR TR, ALBREERRAR s T BE R T AR 2 9 A K ARG R TE It (4 23 i, BCaEe 1 A5 A 2 BRI
1,23 3 i Bl e e 94 b S P , b3 pH{ELIR 25 R TR A2 AR X 33K mT A PR g 4 55l o 7 ) b A A8 T
LIRS | 3 R R BRIR £ L R SR ML AZ 40 DX A0 3 pH BT w85 5 TTRE DX 4 375 1 390 el ) 4 1%
fwBRTE , 5 pH (B F /N TARZHIX X ATREH TAEIX 4 SEilin, B b TROKEZ iR IR SR 2
T URE) /NG, Eh B R A, i R P MR B T s e i pH (AR fLHE F A ],
3o B T o S R R R 5 ) S A T v S ) DN R B O pH (BT, R AT AR L
BN, PR ES F2c it i T b R S 4 ) B A LTS N T RS2 B IX 3 A 5T 4 R A
UL, AT REE AR P B LT | e 1 3t Jo 9 T ol 2 i S - BB G i/ 1 M AR B i o | O L MR I 35 e 3 1Y
EHERUBURING 2 ORI D BRAR T LA BRAEAFAE J1 0 S A R 8 b ) S e N A Kl 2 A/
TABUEASZ AR X, 33k T2 TS phy 4t 5 T A ) R0 0 L R R T P RS S e T SRR AR R
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TSR ) L S IR AR R/ N TR SZ X, 3k 5 2R 0 PR AR B SR A SR AR DL, LT I R O 4 3 e 1 M
A A AT AR T AR A2 DX 5 (0 S 0 2 46 1 % 1 328 P A R W T P A B e 28 SRR TR 3 2 2 oy T
TR LR A AN TR GORAR X, m] BESZ B0 UL B AL 25 X 2

TS HURA 0 M ERAF G — R GE, 3L IR e 25 3t R SO s (9 AR AR AR ST b, b
SRS RO ABL R 7 15 ISR B AR 20/ N AR AR SZ AR X, U BT A 1) L1 ZR Sl 7 35 8 3t AR v 5
TIEE AR BIARZ XK, AR W SGE M A 23531500 R T N RS (ERIBOAS RN T4 it 2 s 3t
MIEEE IR BRI M RR I SGI M e FEAT /K1 B B S AR A TR A, HAR IR S LI 22 SIS AR A T
FIARRSZ. , ELR AR [ Ao ool FLAK 52 A0 TG W i), (ELI: | R W B0l A A T 7 OB = BB AN R A, G
LR WA AL R ENE 22 ARS8 1 A 25 S ORI T A SRS, AR AEAIAZ B AN G 1 SR A
X E T AR R A RV, bR 1 W S0 s A AR A 5 A BIE T R W AEREA T IR i, RAr R
BB HE R o SRR T AR TR NI I TE R 2 o ZREMERIRT AARIRE ), bR i bk
8 M SR AN [ e i 7 X AR AR [ Ao, AR K S S 2 IR R R A A M 22 5, BEAT OB 3
A IR AR RE R T/KCPRrE X 32 TR WO A AT OO R AT R AR R o 24
PRI AR 35 o T K P B R S A T B35l , REAR TR SR B o 2 PR AW S R o T /K1 o Y 1
Mo I H PR R AR AR TE I o0, ks T A R 3R i R IEORIERE ), (A L AN BORL I &2 LI
B 126 F St (1 Pk 02 0 3 8 TR B B o e o

W AR, 1 T S 8 s () R0 9 TS W el AR T PR T A 8, N TS (E )2 o 1K
55 F IR 1) 22 5 3 Wi/ )N , TS5 0k A 1) SRS I TR 240 X, W) -+ 3 R Gk RAR A BIR A2
P XK 38 a7 PR A il I ML B o A — i e B e M R T B M O 2 B A R
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