BLAAESER 2006F7TH H1TE HTH
CHINESE JOURNAL OF APPLIED ECOLOGY ,Jul. 2006,17(7) : 1157 ~ 1163

BHMEBENEREARXETHRENSEMRK
Y & TR R

OB BART REE FRE K P OEEX
(' HEFAA KA MDA SR AR AXRE, O 100083, * HITETHRRDERRE, HiM 310002,
> LA AT N KRB DG SRR, AL 316000)

(BE] LMHKEARDERHEEIARRETRERZELRNARRERBENITRESR,
9 MEERBN Y SFERIT T B, SRRY, FARBRYM SR BOOMEFIRT . SRR
ZEEREH AN AR(ER) >BEZENDEMR-ARIK(ER) > WE > RBEZFENIREN-4
HOEH) > SEM-BEFBIAZ FRRELRREFR(AL) > SRMEKZFE S RELRN S
B (E ) > SEMGEHZ ERRETERARERGIL) > ZREHRMR-ZREMBIAL) >
EENDEMARGAL). AR DR 3 F B EEL09RME, KRS HWHERK. BXE
DM AR R SRR TIRE SR 3 MESER. ARMEMEMAR X EREN D EWHEY S
HER BEF ARTHREE ARKE AT IEMKANEDSHHZ R0 EE By TRETIRE
Y RAY M SR T HRE R EARER G PRRERK Bt hIrEohER
Y, TR ISR BRI R AR BRARRIE SRMHAEY SH (L.

X MHMEH RETHEE HYSHEE TR

XEHS 1001 -9332(2006)07 -1157 -07 HREAHHKS S145 TEHFIRHB A

Effects of different removal disturbance intensity on plant diversity of Bursaphelenchus xylophilus- inva-
ded Masson pine community. SHI Juan', LUO Youging', SONG Jiying', YAN Xiaosu’, JIANG Ping,
WANG Yijiao® (' Key Laboratory for Silviculture and Conservation of Education Ministry, Beijing Forestry Universi-
ty, Beijing 100083, China; *Forest Pest Control & Quarantine Station of Zhejiang Province, Hangzhou 310002,
China; * Forest Pest Control & Quarantine Station of Dinghai District, Zhoushan 316000, China) . -Chin. J. Appl.

Ecol. ,2006,17(7) ; 1157 ~1163.

The study on the plant diversity of Bursaphelenchus xylophilus-invaded Masson pine community under effects of dif-
ferent removal disturbance intensity showed that the species diversity indices ( richness, Shannon-Wiener index
and evenness) of arbor layer decreased in the sequence of broad-leaved stand after the removal of all infected pine
trees in the pure pine stand in Fuyang > lightly infected Masson pine — Schima superba mixed stand in Fuyang >

uninfected stand mixture of Masson pine and Castanopsis fargessi as the control > lightly infected pure Masson pine
stand in Fuyang > Quercus variables stand formed after selective removal of infected pine trees from a mixed Mas-
son pine and Q. wvariables stand in Zhoushan Islands > pure young Masson pine stand formed after the removal of
all infected pine trees from a pure Masson pine stand > pure Liqguidambar formosana stand after the removal of in-
fected pine trees from a pure pine stand in Zhoushan Islands > mixed stand consisted of Pinus thunbergii and the
Masson pine in Zhoushan Islands > moderately infected Masson pine stand in Zhoushan Islands. All the three indi-
ces of shrub layer did not show any significant differences among different communities, except for the pure pine
stand in Zhoushan Island, which were the lowest. The three indices of herb layer were higher in pure young Mas-
son pine, Q. variables stand, and L. formosana stand than in other stands. The Masson pine forest at different
geographical situation and with different harm extent had distinct disparity, as well as that in different disturbance
degree and restoring manner. The “Index of Disturbing Intensity of Stump and Fallen Woods” or IDISF was crea-
ted to represent the disturbance degree of tree removal on plant diversity. It was found that for both less and more
removal disturbing degree, the relationship between species diversity indices and IDISF followed the “Mid-altitude
bulge” theory. Specifically, both excessive and jinsufficient removal of infected trees would cause the decline of
plant species diversity in certain degree. Covariance analysis of IDISF indicated that different IDISF had no signif-
icant effects on the species diversity of arbor layer, but had different effects on that of shrub and herb layers,
which could be used to assess the changes in species diversity of different Masson pine communities after the inva-
sion of pine wood nematode.

Key words Bursaphelenchus xylophilus, Disturbing intensity of stump and fallen woods, Plant diversity, Dis-
turbance.
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FEE ARG ARESRE LW H 235
B, A AR C B SRR LT KA. £ ARYEE
TEAEMAYHE S HMAREERENER ST
BB, MR TR AR E . B M 1982 SEER
EHRETMHE IR UR, KERNRERESR
REMABREBTRKEZ —. FEHEY BN L
HKSE 40 d BIR3ETS, M AR B8 A Ak K 1
B3 ~5 4 HIL, TR B Em e .

WA MARTEELE 2. 57 x10° hm’, 575 MR T
FH49.7% , SEHEP 59.2% . HALEEE
AR, WEFERBREHERHEERME
W WA T 191 ERFER LB HREATH
MR, BEIVERRRERRERHY K, GERE
E,BMEik 2.7 x10° hm’ , 4 52 H B EETRY
60% LA 11, WA BB AN B A BRI A, B
INT AEZSIREL. I, VL4 BRMORS HL B VAR ¥ R
BT SR BARE T I BRI A, LABH L #AHE
S sE— ST 8. AR 2 E AT
MBS T —EN T YaT it 58
PR ZHE S, T AR TR EMAERE
B RME TG s A e st E B

2003 4E 8 A M 10 ABKKSBEN, RIA
[FIARES A R FR 8 R R AR A RIS BE s 1y
HDRMWHZEREARE, AT AIEKERZE
AR, FH A RKE FH, HERKE AR BAR

HARL AL, A SCRARA AL B AR S SR BUR [RMRER T
PRI R 32 E I R AR (Pinus masssoniana ) B ¥ J B
MR B TETARZEGEREN B DR
HEAAEY SRR LA, FEE T B AR TR
SEREARR, PR T AR THRET , ARZE
BB T R AN R BAE Y BAR AR (LA

2 HARMREMERZE

2.1 HRBR

B AL T HTLAE FALHE(29°44" ~ 30°12°N,119°25" ~
120°09'E) , B Z AT ERBA , REFUREMAER. &
TRERFZRSE, ARIELE, WRAW, LB bER
KEETE 1400 mm L b, SRB A, BRFMA4RR, T HAE
K EEHGARUDSEBR EWHE (Quercus sp. ) FIEHE
( Castanopsis sclerophylla) } 3 , £ 478 K7 ( Schima superba) .
WiVLH% ( Cinnamomum chekiangensis) 14 & ( Ilex purpurea)
% FHTH AL T HT L4 B9 5 U 3t 3 (29°327 ~31°04° N,
121°30" ~123°25' E). S B B R B R4, BAL WA
GENBHAUSE, TFESERR, LREIN, ARREH,
FEREKRTE 1 500 mm £, SFHMRE >80% . ZRAEHES
WA R KMER, R EA DB A B (Pinus
thunbergii) K, B F & £ KK, A KER B
2.2 BIRITE
2.2.1 BPSMAA 2003 458 A 10 A, RIELHIFIRE T
EA-BWERN, A EERTMALTRET 930 m
x30 m BUPRAERE. PRI A D BRI AR R R 20 e
60 4R A 70 RPN T4k, T ELER ST BB Sh, B A M 1
R 1996 FREE, 1997 FRMT REREHE. HZFREEF
BLVERE 1.

F1 HipER

Table 1 General condition of standard sites :

His  BrERm Y DEMZEREHE WR O BB o AR

Sample Community Place Situation of damage and Altitnde  Gradient  Slope Crown

plot No. type management on P. masssoniana (m) (®) direction  density

1 YN H M BESE 98 22 swW 0.9
P. masssoniana pure forest Fuyang Slight damage

2 ISE7Y S =R ORI 1997 EE R R— 107 17 NW 1.0
Quercus fabric forest Fuyang . MY

3 YN LSRN B2 W ORI 1997 £ B4R — 86 16 NE 0.3
Young P. masssoniana pure forest Fuyang O RN D

4 DR AR 117 30 S
P. masssoniana & S. superba I’;g M ;ETE?%% 0.8
mixed forest uyang ight damage

5 B BRAR o] O RANEAMARHR A A 1997 4E 59 27 NwW 0.81
Q. variables forest Zhoushan B A

6 BEH Liguidambar formosana forest  f1 1] RN —1997 SEFHR— 90 7 SW 0.3

Zhoushan A

7 D RAMAK ; HEFE 36 17 NE 0.4
P. masssoniana pure forest Zhoushan Medium damage

8 BT AN 1997 SEEEFRBEA 24 B SW .
Mixed P. thunbergii and , Selected cutting the damaged trees ‘

. Zhouvshan :

P. massoniana forest in 1997

MR CK DR -FERNE A = 131 28 SE
P. massoniana & Castanopsis ;g M ;'f y&% 0.75

uyang o damage

fargesti mixed forest

1) P. masssoniana pure forest—clear cutting in 1997 —broad-leaved forest;2 ) P. masssoniana pure forest—clear cutting in 1997— Young P. masssoniana
pure forest;3) P. masssoniana & broadleaf tree mixed forest—selected cutting in 1997—broad-leaved forest;4) P. masssoniana pure forest—selected cut-

ting in 1997 —broad-leaved forest.
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RAE B E SR TS FAETHEAN
FEAR GEAFEAR, 5 m x5 m BEFRERIER AN Z.
WRAERE, LR AR SRAREEN, HE 2 mx2 m
AT MERET & 25 1, ICREHED B E R
T FEE A KROEFRER. FHER T SiRdE s 3 3
R B FEREE SRS ASFERT.

2.2.2 YRS HHEEROTE

FEHERL:

R, =S (1)

P #h 2 445 B ( Shannon-Wiener $531) -

H =- Z%ln(%‘—) (2)

E:ﬁ (3)

A, S HEG—IRAEA T PR SN b SRR R 2R
HEHEZM,N, B IAHHERE AU EEXRSEEY
LliiEZ e

2.2.3 {REITHRBEHEBHWEY BITHE-~-HHIKD
BRAMBEEIIR 1996 451997 £/ RMM A MEETL RN,
ZEIYFERBRBTHREMDRNZERE B RIETTY R
BB, IR 1996 FEZSFHENFZN TR ETBGERER
ARTFRAER R TIRBF. A5 ELRETFRAT
PRIEH [EARET , 3 ABUCRARAR AR & T SR BT
SERFRRARED . KR, B — MRE TR
BETRB, H L RE SR PUARAE AR B BREOR o bk 2 &
BB E R R BN HE R ZEARR” MM AR
BRI AR THREE. IGTEARR:

+
IDISF="*—N’-‘£><100% (4)

K, IDISF Fn R THREBEIRE L n, NEEE B R,
ny TR EIRY N NIRRT BRI

2.2.4 fRETIEEIEW(IDISF) BURHE K L IDISF K&
AR, URBH BN AR, AR 3 BRNFEEE,
Yikh SRS S B BT T 2 04

3 GRE5SW

3.1 AREEMIE NI RETSEN

FruEdh 1. FTRBILFEA SN EARRE
B B AT ( Phyllostachys nidularia) . # &K ( Loropeta-
lum chinensies) \$§ & 4% ( Eurya hebeclados) % ; B A
B EE R =H (Dicranopteris dichotoma ) ; #¢ A A
£ # (Smilax china) . FF 1E B G B (Millettia dielsi-
ana).

FRUEHD 2. PRA IR D B AASAR , IUTE 2 R Ak
(BRMOCZERR). FABRIEF IO (Q
fabric) .75 k¥ ¥ ( Castanopsis sclerophylla) ; #E AR B AL

PFA E AT (Pleioblastus amarus) | AR RES 25 ;
BEARFERTE A BARRENTHETE.

FRUEH 3 MR N SRS, ZE R IRE B
REF ,FTABILELAEFN LD BN ERE
RPBFE EWREIE( Q. glandulifera var. brevipetiola-
ta) K5+ ( Gardenia jasminoides) MM AR ZE ; EAE F
HEHREEH B (Carex doniana) . # T3 ( Calama-
grostis epigejos ) FIIRATM: ( Lophatherum gracile) ;£¥ 4=
BEAH RS PET (Rosa laevigata).

a4 SEARBRRAME S RMFIAS AR
BREMEARS . EH EREE AR EERE
H AR Z L Bk% 3 3 (Smilax nervo-mar-
ginata) FIFILE G HE.

PR 5. TR A S B2 KR (Q. varia-
bles) IR MK, Z HEHARSG BREHT, WIENR BRI
AR, SR REIAR S HATARRRRME
BEMMAT; EARARRE#H AT ( Callicarpa
pedunculata) ¥5Z54% (Eurya muricata) fIXHFE; K
A2 EERTHEBR( Dryopteris atrata) FEH KRR
¥5 ( Farfugium japonicum ) Fl 4 3 %L ( Imperata cylin-
drical var. major) ; t¥4E BEACH R 3L BB Y I 7
(Millettia reticulata ) 1 % 3€ & ( Gardneria multiflo-
ra).

FRYEH 6 AR EN S RN, 2 EFRRE A
REH, MEERFN, ZH D RIMERE BIA AL
K. BRI AR REFH A RAE ( Liquidambar formo-
sana) ;FEAR B EFE B MK (Camellia oleif-
era) Mi#2 K ( Cunninghamia lanceolata) %, 54 2 F
BEREH AFHEMNE K ( Woodwardia japoniaca) ;
AR,

FRUEHL T RERBILF 2 AL B EAERE
MAEOK BANSEMRGRE EXREERA
¥ ERAR R

FrEdh 8 : SEARBRRAFE BN G DR EAR
BIRHFMAELH RA (Eurya japonica) Fi A% ;
BEARFERTHE  FEBRS AR

PR O (X R : FE AR IRAF B LRI 545
. BEARKEFAE BIEA (Pistacia chinensis) FIHEAR
FRARFERAFE.

3.2 FRAZERKENBRSEMRBENYFEZH
%

321 fKE BB LIWUEH , FREZEEER
AR SRR R EE A —3, MES
EREMAR. 95 BRI Y f SRR
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Fig.1 Change of richness, species diversity and evenness indices of the
arbor ( I ), shrub (II ) and herb (II) layers of different plant commu-

nities.

ARBVPHERF KK AR 2 > 4R 4 >R > 451 >
PRS>AR3>4R6 > 45 8 > 4R 7 B A LR, AL 2
eI ZE S RETE RO AT (ER) >BER
ERSRMATRIA(ER) >R >BEZE
MORMAR(ER) > DRMEREFRIAZE
R R AR (L) > BRI/ ZE
BB SRMIRAR(ER) > SRR
ZEBERETERORENR (L) > ZFERNER D
RAMBERA(FHL) > ZER LRI (FHL).
XML AR 1 AR AERD 4 B ZAML
REEFRRGEFI) KRR, ZMMLRE
ETHRMASRET AR, HENEEEER
My SRS B, MindE 4 RDRM-A
TR, AR TARdE 1| RGN
PR 2 B 5 RBIMEIMZ E B R RA Bk
WEI K AR E S 5 R B RARAR B AR AR 1997 S #4K,
3/5 MZEARREREB IR BEE RN, SR
AR SEBERE AT E , BRA MR E M D R A
PR R A W R EEE™. TRiAASRE
B, PR 2 FAREM 5 94 TR MEE BB B, T

HHRNFEEEREMYH SHEREOEE. 7
HEHD 2 FRABIER FE, B TFAHATLEMKS
A BT R B, BT S5 AR P B TR AR .
A RZEEKETE SR KB A BT
=

AR 7 BRI BZEREN DR, Z
EMEBREE TR, MZ 05, SRMA
KAR,ZHONER”, BB EMNEEEREM
YiFh BREPEREEAR. PRVEHLEEVE 1 ~ 4 shAbHR T
HEMAT, BT WX ; TARKEHL 5 ~ 8 HhALH#TIL
AT, B TS R THEBEAFRE, K
T B B VR A B R 25 4 /0 F R 46 26 R (1) P i b X
FU#E S ~8 MEEERBEMYAZSHERHELS
(RBHETE 1 ~4 1.

FruEsih 2 SARAEdb 3 [R14E Py pti s X, #ORIR T
BARE S BAALIAK, SR AR oD 2 JKAE K457,
EEE N, BRI MAESAE g ENH
MR ARG S MindEd 3 LFH. T
B HMsb LR b, B R D BRI TR Ak,
231 8 ERRE L 2 REBMAWELE T R
FREE. AT, ARSI R 58 AR H , T B 14 1A o4t 9
RAEMCERE, B AR EHD 3 B SRR EORAR. v IL
ZERMRERSE 2 RSEMMBEHFEY ZHEER
1%.

SGES0T,%8 9 BARHEHL RIS N R Rl AL B
(IBEFNE 5 ) AEIAREL( S B SERFIIR 3SAK) R
ARREMB (ZERRERSE 2 RSBR A
)3 T, 2B TR N R B AR SR AT
BREFENT. SRR, AEEMIES DR
F=5602",F,(1,7) =5.59; B R AiAk MR X
MF=6.046" ,F,(1,6) =5.99; ZFFHERE
2 REEMFEH MRS F=7.765" ,F,(1,4)
=7.71. LA L8R R, A [ b AL E A (A ARE B
FZERARIRERE Y SRR KA
REBE.

3.22 KR AEARUER 3 M EgIEECR
A —BHZE S Rl 7 B 3 FEEY
BAR, KR SR K, BE/NFX B, RAL®
MR EERENRE ARGSREMEENE
KRIZH BRI A FrFER. mtnEH 7 13
RENERETERMBHE L HEEERME, RF
SEMMESRMNABER, TUBEAMERZ/HAE
B

323 EAE BEWUES, il 3 MRk
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H 6 EA)Z 3 MERHIBRE , S HMAE A X,
P 3 2 1997 x4 % F SRS REE RN
52 RS, B T DRI, F B E
AR 3 m; TR 6 B3 % F D RMAMERSG
T BRI, BUAE S R AA S A SR ARATE , FEAK
SR EREETFHAL, WA KRR FRESE
FEERE A NERERIETF AR S KERK, A
BRI B AR 3 FIARHERD 6 B BAK, Ak
WAL R, SEHENERZNEEERENY
FhEREVEIE R BGR. TinAEd 5 1 3 MR W
5, TH SRR, EAKERS AREE
RRREERFHEY KA B

3.3 KBTI YF SRR

3.3.1 AAZEHBRSRMEERBMGTL #HH
DREMZMMEBREERZERENAR, KSR
PAGT T BB (EEHE AR RS SLAR VIR AR 5 2K
B AR 8 SRARHERL Y 5 R R D RN XY
HE, AEP SHEHRRARLIRHER D DREMN
Pk 35 BrEe. RIBLOT e, W] LR 8 SRARHE#L
B LA R EIAR TS 2 T RAMBRER
5 FR BB

3.3.2 AREETHBEETHOMHEEE 8
MREEITALE S MR EH B, BRI FEY B
KA RENLRBE P AR EEERR O
SRR RO 5 B BB AR T IR R B ik
AR A (E 2).

g2 ‘
Z6 | ——0
[

? 12 —_——C
o -

2

8 8L

=

£ 4

= i %

EN \ ) . .
® 0.2 0.4 0.6 0.8 1.0

R FILBE IDISF
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Fig. 2 Change of diversity indices according to the IDISF index of arhor
layers of different communities in different damage phase.

a) EFEE I I Richness index; b) Y7} £ Btk 15 3 Species diversity
index; c) #5]FIEH Evenness index.

SEIE 2, UFFARB R ZREHIR SR
UFE L, VR SRR REEE B TR ERE
R KREAAS JE THRENBSE. REZ, ER/IA
BB THRE R, Bk SRR B th 4R
B TR B R, B S SR IR S XIS
Gentry %7 42 i 9 “ o 6] %5 B B% B ( mid-altitude

bulge) " Hit. ITEER TR T, AERKAERH
YIS H ERRAMER AR TRIERT , &
SRETFHOMHEEEIBET TR XREREE
ETMERT , EHZ B AR TR, — L3P
BAPEMF AR A T BT, IR
HHF R BRI RAR IR, ATIREF TR H
YIRS R BN TRAH T A TESR
SGHRKPRELR R, FER B 2 BEFI AL, i
B— s SR BEIE I, &R SR TS
Kleyer' ™ (B ST th R 81, R A 2 U W2 R M 10 4R
YILHRF (ShRERR) SRR B T 58 BE b
BEIRK.

3.3.3 RETHBBEHEEBREE HhTEMTE
SRR, X RERBUN FIRARBR TR, B T3 &
2§ 5] B B B AP FERE IS A R A
FEREEENEMS, EXNER RN R SR
R (MR ) MR RN ET R EE W
(%2).

*®2 HBTHREE(IDISF)NBAEXNTRERSSE(E) Wi
HTESH

Table 2 Covariance analysis of evenness indices of different layers
and the disturbing intensity of stump and fallen woods using the
crown density as the covariate

BR REXE Fhf AdE B F o BEH
Layer Error source Sum of squares df Mean Significance
square

-V, 3 FL R Model 0.870 3 0.290 25.184 0.005°*

Herb B Crown density  0.00749 1 0.00749  0.650 0.465
RETHEE DISF 0.809 2 0.405 35139 0.003**
% % Error 0. 0461 4 0.0115

EA B K Model 0.0576 3 0.0192 6.878 0.047°

Shrb  #BHAIE Crown density  0.0189 1 0.0189  6.774 0.060
RETHEE DI 0.0506 2 0.0253  9.062 0.033*
i* # Enmor 0.0112 4 0.00279

A [ AR I BE 3 7 A2 B AR PSR R0 A
TEZEERGR3) , BRHTHRAR YR SIS
BHRRTFIARBREETHRYAHEE ARTEFE
M A FFAE , AR H BE R/ E B TR ERE

EREREN.

£3 HBTREE(IDISF)BBENFAEROMSREENH
Bt £

Table 3 Covariance analysis of species diversity indices of arbor lay-
ers and the disturbing intensity of stump and fallen woods using the
crown density as the covariate

BERR ¥HA HEE O Hh F BEH

Error source Sum of df Mean Significance
squares square

&) Model 2.5%6 3 0. 865 6.726  0.048"

HEHE Crown density 1.798 1 1.798 13.978 0.020*

WETHREEDISF 1020 2 0.510  3.965 0.112

i % Enor 0.515 4 0.129
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£ LB , AR M T IR B NE R S
REEMEE, BN FARNEHEELEHAR
. AR MR BE R T A2 9 SRR 5™ 4
BEZN. B, SRR AR B T8 E R EOR
R T IR SRR R AL R B

4 W it

4.1 MHMABARDREWHE  WETER MRS
R RS E RAH AROT 1 KR, WAk P i B4
PEFHE s BRSNS 2 RO B, AR A
ZREPET . T RES VIS b LA BN THA
BRGIREBRLHTIRER, Y SRR
ESRGEWEEA T EE MALE. MY SHEHN
B ATE Z BB T RSB E A RENT
Rl BRST IR R B, IR ACHRAE B R B, IR B AR
PR RAAT B, g D, R RS
A & AR TT B ROR . S TR b A Tk
FFER, A AR, 38 AR BB LB, MR AR S4B
PR BE. CREARAL AT LASSAMAK T B AR A BFh K, th
T AE R AR B AR BT B S, 3 o B A R
¥, IFEeiR 11

Hit, B FRZEFESHERAMZENDR
FABRAY , BT 34T AE B R4, (3 ELR B AR B AR B (45 2
B RN AR, A T3 B AABR A A R R R T
97 % T2 E T E AR, T SR EBOE SRR 2 EFA
FUkh R — B SR WA W B, R B RIR A
K, R BEAR TR REVE S5 AN T BE AR E , LB fIAAAK
RBEHHRTLA.
4.2 IEHMER RS HERTUMNE TR EE S, UK
EMRKE TG, REREIWHREHE
HEO XTAE SRR T S RERAT MR T
MBS, ST XA R AR, IR ESREE
BRIL TIREE S TTE MR ESREBRE
BEE YRR, B A SR RANT
WM REI ST, S RRE DR E—ENREER
EEAE, MR T A ARE S R R B A
REIEARES.
4.3 MHMLEBARBIKE , RIA KRR EARK
T, IR IRB T FH S ERARED SR
H—EREN TR EERNA TR BHRDER
R B REH R TR RS RE — Y
Ba R e RSO R SRS —RAES RGN
SRR —Fb BB R, 7T BE R X BRI A —
FhogRRs. MR, IR RTIBT RE B S WAYRE

1, B AR & R AT R TR DA
Bt AT SRIEGE 20 T IR, A B AR DR AL
B (YIRS R BRE S5 M S DI BR IR .

5 & ®

5.1 HIRENR ARBEMCE ARAKBRZES
ARAKENRB WD RMAANEDEHEREEZRE
% DREMEATRBEZA LSRR SHER A
KRR ELIE R DR SRR (IR D R
ZENRGTERAM AR LLERRDBM AR L
REUR.

5.2 ELTHE TRIRBEFEEL IDISF. X T E D
RANZEMS, BT M ST §PE%E IDISF 978
LRI FER/ N R T IRBE R, B 24
PERS B T SR TSR BERT , T SAEMEIEEL
BE. XTMREE T EREEKT EE FeE -
X — B A SO M R EAREFT R SR
PAPRAE Y B REPE IO (b, ThOT 22 HTRT AL, EXTRRE
P ZAEE TR BUN R R B S U

Bigt WA AL AR REBIR T E R A TR
WIAERSKREBEA TR, K= TUREE.
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