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Current and Developing Approaches for Controling Fire Blight

(Caused by Erwinia amylovora)
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Summary

The enterobacterium Erwinia amylovora is a devastating plant pathogen causing fire blight disease in

apple, pear, and many kinds of Rosaceae. Diverse approaches have been applied to control the pathogen.

There are several reasons for a renewed impetus for the development of new control methods, including

bacterial resistance to antibiotic. We summarize the knowledge on two conventional treatments (copper

compounds and streptomycin), biological control and new chemical technologies for controlling fire

blight.
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1. lFL®ic

KAWL 77T 2 B MR W 9 T R B 0 Evwinida
amylovora |2 L > T >3, T+ EDORE»La A
TAZ—, 7O EOBERMY & o7z n#i
PNTRHEICFEET A9 TH 5 (Van der Zwet - Beer,
1992). k1595 DL EIZ P4 O [Fire blight] 12 &k %
LT, Bl EESE LT F ALY, &
Thrbizl ) kHEZET L2 26800 610
2. AKIRLEL ET ) AR EEDIRETH - 72
S, REAEPEHI O L FIR, BAROBEEIC L - THE
T Bk L 72, BARTIE D TF > T Erwinia sp.i2 L
BIPDIRE GG S Lz hs (a8, 1993), BIfEHER A

HTHAE L T3 E. amylovora |12 X 5 KR I RFE 4
Thb., KERIZEFICER EOBE L 7200 » & ) WK
THIEL 72D, B—KEHRE LTI 52 &
THRAEDMWGE 5. B, 6 53, B, B ek
IZIEps Y, BEREBHIASE S 5. WM I RS 0 E 4
WM ZE LT, JAN, BRI L - TS, R
FERIZIED D, 2D, KMEWRIE—EFRAET 5 ER
GTEEET, 1ZITARBAICTEA L ORI R e g E
2ol &Y, AHOIFIBHEERIC T I HUEWE & F
DI S T %95 B 38R0 & 2 B R E & 7,
BEOIEIZZIUIERE IF WS &2 5 PR
EALAA DA R TR S5, 4R, Pk
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Wrg R AR B REL L TB Y, FBORIR
W2 Bk KO LN T 5B, £22T, ARTIEIN
F TICATHh N T E 72 80H] & BUAEWEIC & 5 BikREE K O
PEED MDA 7 = X i, EHEEH S N HEY
I & 2 EMEIBGER, PUEWE U DIERIC L 5 iR
AT DWTRRAT 5.

2 . BITOERRE

KEIEOBATOACEIEHNIC & 2 Bk T3 i & it
B EICHW SN S, HIHS LA HHIE R F = —
W TH B D%, KL & HRE DRAR], + % o ik
EHiEE (COCS) DIRAH], EEH 5 I AE D
w AR LB MBI N Z L B B,
—7, BEWETIEA VT 24 ¥ DA%
725, APV 7oA o rittEE A B L o s Tl A
X T M4 7)) >, AT 2 EIIRIRS &
L THHZNTWS, BHRIIHOEBTAT—2Ichb by
THIIR S L I2AT b D 5%, SEIORFEEIEWE LD D
RRLDHZ LR, EEOREDGMEE L5, 207
B, $FENT FICBIACHT & kI, DA IZBIG & &
JARSIZ & ) W I ANDRAZBF LT 2B 5
DO TH B, KEHOFEFAMFEIZ L > TL KR
EC BRI bz, PUAEME OB I3 AREE LIS L
REATETw 77 a0 AZE L THHAINGZ LD
5.

1) $RAIC & BB5BR
FIPURTEIEZ RS 25, Mt L€ & IFFIcmEDhs
B, Zo7oFE, 1885412 7 7 > A ThnlEdh & H
JKDIRAHEHEEL IS FIZ T F 7 DX Iz B
ERTZEPHERICAREEIND FTIIEEE L THNS
N5z Eixehr-7z, RN, FIERE D 5 DR W<
228 CO, & BUG L Tl 7 Cu & L, Zhvs
JFARnM ke oy HY, Mg+, K&l 720, Bk
AL TEDOEE#HEL 2D T 52 & THEGTEZ2R
3 & %2 515 (Martin - Woodstock, 1983). "L L
7z Cuttid, RO TR DO IES RFEICHEZ FE S
, Kok A 3V TREDMERA»EHETH 5. §HiF
12 & 2 kRO RESIEH <, 190045480 54Th T
W3 (Van der Zwet, T. - Beer, 1992). EiEEED
(2.5g Cu/DiF, H#HHDZWIZ1%D=r > izmz T,
BAAERTH 5 WIZHFEF O REERT, F 72 13Bdicim S s
7% (Vander Zwet, T. - Beer, 1992 ; Garrett, 1990), 1%
%Eﬂﬁﬂ(o&ngM)T%h@%%&i?ﬁ%?
& % (Garrett, 1990). ABRRBARIC IS H S 115§

RNV = TH 505, FEDEIRD 72 ORFN DG T
H 5 CuSO, MO LA EEHZ 5 Z EHilA b
nNTws, LarL, RUVF—HEFERE, H50iEzn
DUEDOBBAIRZRTIDIILETHEEZG SR T
(Koistra * Gruyter, 1984; Van der Zwet - Beer,
1992). $H#& & Ml & #IRA L 72 L o, #l 2 (F CuSO, & &
CFNT IV =7 2 CERBATIEE) DREH T3 A
WK DY) > IO L OBAEUCEI R D 5 7%
& (Clake et al., 1993), #-5O2DiRAFI THMIEDHEE
ST B MOREYIRIEME TIE, 77 22 F Rica—
F & N7z ilR Iz & 2 SaFI R o MBS E v
%7 (Bender et al., 1990 ; Cookskey, 1990 ; Sundin et
al., 1989), KEFRHE TIZ 77 2 3 Fiz & » TEFN K3
BiPE R AL 2 HIE £ 72 HE S T v (Psallidas
- Tsuiantos, 2000).

2) MEMEIC L BB

PLAWE L, BeEWIC &) AR N, Mol ok
B2 RINWICHET 2WEORHTH S, ARl
12, SAFNIREMICIRELZ DI SR 728, KERD PR
3B B SIAEWE O A RS E 7z, KIEREIC
PURETETE 2 R Rz e B DS in vitro TIIHE S L
Tw %7 (Martinec + Kocur, 1964 ; Morgan - Good-
man, 1955), T bN% 13, O#ic#HtEz Ry, @
W EEEL T &R 2T, QF /M RER CIEBisRr%
%, @BEDHED e KO T, KEHROBERICH
WHNLAZ &3 - 72 (Psallidas - Tsiantos, 2000) .

BUE, KEPRBIBRICIZEICA LT =4 & FIDH
WHEILTWS, Z L7 =4 > >iF, 19444F(2 Schatz
et al. IZ & - T Streptomyces griseus 7> & L & L7290
EWET, TI/7Nnay Fo—EThHs, APLT L
<A it WEBEOMEP TrRNAICK A& L T,
rRNA * mRNA o#E&%HEL, E¥EL T /37ED
BRI Z iz k) MBESEIcE 545 (Gottlieb -
Shaw, 1970). A ML 7 b=A > DF 37 BEBM
EMER ISR I LT ORI N, SRR IC &
NETH7un 7 4 VAREZHELTCZ7er s 2 %5 &
FZT., APV 7 =AU I3BR2 5 LN I N5 DS,
MR COREISME OEF 2 HET 5 £ Tl B4
L 7Zt\» (Anderson + Nielson, 1947). Fldplc3€E% 4 1
T, POKEGIRICHIBIRO DB 2 P VT A LAl
DEATEEL - BEICOWTFE I NE T2 BT EN
T &72%% (Ark - Scotto, 1945 ; Dunegan et al., 1954 ;
Heuberger - Poulos, 1953), Van der Zwet - Beer
(1992) 1ZBATE#AIC 3 — 5 H[HFE T100—150ppm O3 &
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THATT % & RIF ARSI B o s 2 285 L €
W5, Fi, FEEFZ & TEMT 2R S KSR
PIRALZZEAETY, AV 7 =A% 6BERIEUN
2B AT % & BiREIR v (Van der Zwet - Beer,
1992). T LS I AP V7 h=A v HNT KGRI L
TEWHBRMRZRTIEANTH DH, TNEZHAT 52
LI & o TREIRH 721 The < R IT=e BB O F AE
B, AMSEOFHEBMIC I3 2 BAE8 200 5B 12 D ik
HE MBI 2WHeEDH B, 20z, £ DEUH
ECTRRA M7 = L HOEHI»ZEILEEIN TN S
B, HbHWIEEL CHIBEE S L 927 - 72 (Psallidas
- Tsuiantos, 2000). 7z, kEHBE TIFA L7 F =4
UMMEEO MBS T TICHiE SN T3 ($4ih).

3. AMLT A UEXKIERE
1) MHEEOHR

APV 7oA T FE R E N, AR
DIEFRITTH A ST 7225, it o B AR ¢
HE N T 5 (Steenken - Wolinsky, 1949). 7 £ 1) 74
KETIE19554F 0 5 KEFHRFBRICZ P L7 F = A &
DD BRI S 11, 19604FAUC BiFRACRAEL L, BIAE
THLHHDLNVEIAX T P I7HA 7)) > EDiRAHR &
L T il T 5 (Psallidas - Tsiantos, 2000).
KEHREDOZ V7 b=A o W IZ197145 12 4 )
TAN=TINOF L ETHIL 720 % &8 1o (Miller
- Schroth, 1972), 7> > b >N b4 L TN E TIC
kL (Coyier + Covey, 1975), 7 £ V) #PEERNDF 3 T
W) > ITETCTELEL T3 (Loper et al., 1991 ; Stock-
well et al., 1996b). 3 & 7" >IN TIX19854FI1c A b L 7" b
<A > riitE#E > #IFE L (Shaffer -+ Goodman, 1985),
19904F LIRS CR M Bl iiE S T B Ic L B b
53 (Chiou * Jones, 1991 ; McManus - Jones, 1994),
Z oMY v IREEIZ BRI KRE E DT
(McManus - Jones, 1994), —7F, Z v 7 b =4 > > #l
ZAOFELL EHA L T b 7 2 ) 2 dEEERIE, 20004
DPEHE TR ERO MBI HESEI N T »
(Jones - Schnabel, 2000). Z F V7" F =4 > > Hl3Hr
WV =a2—2—F» FTHREIBERICHERS L TWY
%575, 4 Z7x) (Manulis et al., 1996), =2—>—
7 > F ClHER O MBS E LT % (Thomson et
al., 1993).

2) RAMLTbTA T MR 0BGRERET
KERED A M v 7 = A o ittEld o NEB AR
EoREIC L - T, MEs%E v Highly resistant (HR)

DEFE & (Chiou - Jones, 1995b ; Coyier - Covey, 1975 ;
McManus - Jones, 1994), H#£E @ Moderate resistant
(MR) ? itk (Chiou - Jones, 1995a ; McManus - Jones,
1994) o 2 FEFIZ G S 17z,

7)) 7 x V=TI ToHEER Lz 134 C HR
¥k TH - 7245, Chiou - Jones (1995b) 13 & 2% 2 DHEREAK
TIZ) R —2DS128 w3 FEDA PV T e P v
DREE S 7B TH B &\ MR, (Galili et al., 1989)
IS, KEIRE D S128 > 7 H % a—F$ % rpsL
DN 24TV, HR EHRIZ mpsL D43FH D 3 F > %))
CUMPLTANRTIX L FRBFAVA=VICERL TS
ZEERRML. 2, KEWREH TS >3 7% E5E
T577A3 FEHWT, WEREKCIER 2 S125 >3
7B BRRFEB IS L, A VT oA LRl
MR L, SIS IERR TR L 72 S128 >3 7 E %5
FEBREELEZ LT 2L o ViftEIc 52 & h
b, ZOERNZML T A Ly Dt B L Tn
52 rHpoRMeE 72 (Chiou * Jones, 1995b).

MR BERICDOW T, I AN THEER 117z CALl
OB T A7 723 FOPEAMEZ L7 P =4
> B AT R 172, pEA34D > — 7 > AR
s, 277 A3 Ficid Tnd393 & v» 9 ALK T
—|ELTCT I/ 7N ATF3-T7 4 AT TR
T2 —¥wa—FListrArT I/ 7)) 3L F-6-
T A7 M7 A7 2T7—¥%2a—F L7 strBaik
WL CHEREL TWwd Z LA 522 41 (Chiou - Jones,
1993), MR BRIz 2 6 DBERIZEHICE D A L7
P DI FETNL 6 DAKEREEE ) AR ER L T
SN2 RIS 5 & # 2 5172 (Chiou - Jones, 1995a).
McManus - Jones (1994) 12 & 5 T 3 > #>I To#ES
724t MR B #k Tlx Tnb953 8% U str A-str B & it %)
7T A3 FOpEA29F 7213k LicFEAEL T b
Z XD HERR E 1, Tnb953 & iz str A-str B 7% kA5 14
I L C MR Wk HBLL 72 - F 2 sz, —T, 7
V73 NV=TINTIEA VTt > 2NV T7 1F 3
FoOMmEAICmPED MR WHE2 5, strA-strB & 2 v
747+ 3 FiERBIE T TH % sulll 5l L TR L T
W37 723 FpEAS. T RSN, Tz & - T3
FIf e % f572 & % 2 517> (Palmer et. al., 1997b).

Jones + Schnabel (2000) {1, HR ®##k & MR Bk 2
FL 7 a it R, RIEERTOERIC
FoTUUILAEEEZMEZERT L W) ENZT b DI &
D, BHEEIAI VT P2 A v 2RNELT 2R D& pE
RICKET 5LV ) BINGE LD TH S Z LHBARL T
5 EELZL TWw5b, HR Bk E MR BT O FA i
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Mo AL CHBKIIERINLTW
Schnabel, 2000).

- \» (Jones -

4 . KIEEBDOEDHIBHE
IREFRNOBSE TIE, KEx 2 IFIA~ DM o i3I
mz, &0 &b BoRT 2 S mE L &
b, FERDAHBIRD AIARLT L 72 BiBRAR D & A
L7272 G i AR E LT b, Z DR TAEHRD
IR BRI RIS L BB RoRBREE LT, o
FCBELEICO > TR THRAD L ENTE R, T
FOHN LB & 7 DiEMOFE Iz, FEhH
il 2 77 = X L DM, REZIA Lo LRI o8 7 &
DWW TOMGEDHERE L 72 2 & ROHEPEHR D BfRIC &
0, EWBFRIZ KBS L oDH 5. KEWROEY
BIBGERIC BT B b BE L KA > M, FEiitEw (%
CDOEGAME) 25 KEIRE DRG0 HThH 5 HEIES
EET, WHICHEERE &AL TRz ik TE 3002
PlroTwd, 23, TE~DEGUNE ) BRE DL
w2 ¢TI L, TED SAMRE AN D RIS 0 kA
2L O%h D, U, T A ) AARE T Pseudomonas
fluorescens strain A506 (PfA506), Erwinia herbicola
(BAE X Pantoea agglomerans) strain C9-1 (ERC9-1)
D 2FED 77 ABEMEREE TR BAT B D v THET
737 &3 (Vanneste, 1996), = 115 DB AA [l 28
BRCHERRE LT W5, F 72, IBENDORER CIXIERGIEME
K95 (Tharaud et al, 1997), 7 7 LG MEME (3=
12 Bacillus J&H) T N2 4L & KEHR BN BRI B
%57 7—v DR (Palmer et al., 1997a; Ritchie -
Klos, 1977) 7t & TCREFEOIIBINHIEI R D H 5 Z & HF
WEENTWE, =2—Y—7 > FTlE P. agglomerans
strain P10c 2 pffb S 1, kfiic L 5+ &) > T
BN DBRICFE % FIF w3 (Lindow, 1984 ; Van-
neste et al., 2002).

1) #EPLFEE PFAS06 & EhCI-1
(1) PfA506

PrAS06DICHRIZ A ) 74 V=T MDDt A I3 7 )
54 HEE 1 (Lindow, 1984), 244 Y) 7 x =TI,
v TN ETREIBOFRRIR D 5 2 & 55 2
172 (Johnson et al., 1993b; Lindow et al., 1996). =
A bv 7 = A v it A4S L 72 PFAS06131996
T b KEPR ORI E L TIRGEE LTV 5, KRIHOFH;
PUERIZ KEIRH & DA DOBEAIC L 2L DT, HEW
HicksynTidzv (Wilson et al., 1992 ; Wilson -
Lindow, 1993). PfA506(37 # V) 7 ALPEER Tl BIAE w1

LMD R DS L oA BIFTH Y, Bt
TOIANDEFEFIIS0—T0%FRE TH 5 (Stockwell et
al,, 1992, 1998). 7 * ) ZALPEHR A ) 7 4 V=TI T
D EATABIZ BT 5 KGR DI 1L 5 B Bl 13
40—60%FEE T, /LFRIRICLD2DDEEBRETH - 2
(Johnson et al., 1993b; Lindow et al., 1996). PfA506
1%, KEIRTA & [RIRE 1 288 L 72 55 A I Fm IR R o7 Re
DHENT, KWW BFED TR TOEAEL T 72
LA X FmIHEIR 2773 (Wilson - Lindow, 1993).

(2) EhC9-1

AEIE I MDY > 9 50 8ES N2 FEPTIE T
(Ishimaru et al., 1988), AL T2 T7 > b TR
KAGIE D FEIFINHN R R ERE X #1172 (Johnson et  al.,
1993b ; McLaughlin - Robert, 1992 ; Stockwell et al.,
1996a) . AP D KBRS KT 2 FEPUER I I g-7 7
FLEMEZING 2OV WEIC L 2L DT, Her-
bicolin 0 J2U* Herbicolin I & @744 & #1172 (Ishimaru et
al., 1988). RIEDPIHE A7 b 72X REZHY, BEIF
KESRHERFRINTH B, P 7> ARV ALY Her-
bicolin % P4 T & 7 < 7 - 72 ERCI-11Z K3 D 95
R Z L KT L2 0D, SEL&lic iz ikl
LThrotzZ &b, BATEHDHEPERICBES L Twa T

BEMEIZTSE T& %\ (Vanneste et al., 1992). ZANE 1=
S'E*E@ﬁi IZEA L, B ToOmAEEIZI0—T0%FEEE &
HEZ T3 (Stockwell et al., 1992, 1998). EACI-
1D BB |3 AMLEE & B~ T50 — 80 %R & i\ 7, gﬂ
BFAPV 7T b R EFEBETHY), LIFLIE
PFA506% -8l 5 (Johnson et al., 1993b). %7z, EhC9-1
D KR DRI L PFAS06 & 138, W%
[a] B (2 B L 72 85 L sh R siled 5115 (Wilson et al.,
1992).

2) PfA506& EhC9-1iC & 2 B5R1EHR

B3 T3 AR S, ki k> T PFAS06 &
EnCO-1DEAZEIRKE K B ), e ez B THW
e AITIT KGRI IS BRI —E L e\ Z &Y
b A, WEEIERE L THAYT 55 Thiklism L4 %
ZEHEEN TS (Nuclo et al., 1998 ; Stockwell
et al., 1992 ; Vanneste * Yu,1996). 2D k) e+ —
BhAIz1Z, PAAS06 & ERCO-1D KR E DOl £ 7 = X
LIS B2 L, MHEZHIET 5 2 & THMWRD KT
AL RHEPHICH TR NS 2 &, ORI E D
ZRDP LEEOIZLL TL EL L ZUCHIEL TE
BLIBZ L EHBARL TR ETRENED, D
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BIZOWTIEE LIS BE Y T3 (Jones -
Stockwell, 2000).

PfA506 & ERC9-11c & % BikkiZ, HrAmgic L 2 Bk
EHlALEDLELZ 2L -, iSRS E 52 &Y
WE 2N T, Lindow et al. (1996) 13 PfAS06MLEE
BICAMV 7= LV REBATHILICEST, K
I 1 KT 2 Bl As PFAS06HELSH, H AWk A L7
P PRI OGEL DL, EATAZ E2EHEL
Tw5, 72 Stockwell et al. (1994a) (3 PfA506 5 F
ENnC9-1S (EnC9-1D 2 v 7" b =4 ¥ » i HZs Btk) o
Wlie 2 b7 b o HEE L R, F2032 -7
H#ZI2AT-> T, 216 DEBICITHES T & B
ROIFHLNBDY, AXTT P74 7)) CALEIZTH
VI EMRE% 2200 2 B8 H 5 v #%%%fw

PFA506 & ERCO-1DMLEL T2 DT lZ, (ﬁﬁﬁz‘kﬁ‘% L
72 & ORI P L O EERE S 5 75?‘&%#‘75% &N,
KAt L 7o AE W 2 LEE | 728 3 AN E L KT T 5
(Stockwell et al., 1988). 3V 3F(2 L 2 M D fE
B ERIN T 2D, ZOEEZRENZL DD,
REHIC & - T ZIN DR DAL AL L TR FRIE~D
FIEOWITF &7 5 Z &R0, KRIEIC L - T3V 3FDIEH)
EMER MBS B % 2T 570 &, WS & ik L C
NEETH D & W) FERAIRE LT 5 (Jhonson et al.,
1993a; Thomson et al., 1992). Nuclo et al. (1998) %
IWoNFIZ & B PAAS06E ERCI-1DFEFE XL~ DM
DHEBICIZAETH 5 LD, e HIE~NT KMz
WS HEE L TIARNTH L LR T,

PfA506 & ErCO-THERRE & L Tld, KIEIREHTEE)
ZBIGT RIS TORME L EA I 5HM06, Thbb
BIAERIADMER DS N ThH 5 & FH 2 5L 5D, Z DR
FBATE L T 26D BB 772, ZDEDOUEE D
BibRic T 2 mOWOMIHIHWIF TE e\, 22T, 25%
BAAEI & 90% BAAEI D O EAT s HESE S LT B (Jo-
hnson - Stockwell, 2000).

5. FrREANC & B85k

KEIHRWHDZ L L7 = A & itk MBI TRE 1
72 X9z, WRIEWEIC ERMER 2 3L W T AL o
WAL LB, ZDho, MEREITRLY, %
ICAES N R L CRABIR IS 2Rt 2 k24 5
F) HEFPEH I N TS, ) > TTIREFIE &
o B HEASIEHTE  (Systemic acquired resistance : SAR)
HEHN KBRS T AP R R A8 & L O
ENnTws (Norelli et al., 2003).

1) &£FMHEHE
NIV AN TLE ) A XYy J T
I TREFROFEIFINHIEI R 2 11T % (Yoder et
al.,, 1999 ; Yoder - Marine, 2002 ; Jones, 2001b). T#l
EL ULV Y AESEROMERT, ) T TIIHRHORE
ﬁ%ﬂﬂﬁiﬁ‘ LIzOICHHING, T NOFK L KK
A L CTHEBENZRWIERIE v, 7e~xH o4
HIVT T MIEE I Z 5 2 TR LT Williko 5
A 2130, W0 KRG EW DA BE5T
27z N7 a4 PEESREELEE L Z LT
PEZIAL Twd #2515 (Evans et al., 1999).
AFN & BB UL D KT % Ihied 5 EOBATEH
WTHERBNCAT D 2%, FIHHENIZ,, BEOMHE%
7% (Jones, 2001a). ) x¥H 5y 7 FNIC kB
KR DO FIFHH I OV T T ICHE LI L X1
Tw3% (Norelli et al., 2003).

2) SAR HEH|

SAR & [3HEMRD—IBHIRFER DG 2 Sic L ) 2
ML adbz btk B2, ZOEHRSNEERICED
D, Z bV 2T 3 ek THEI N BB
RTHY,SAR Z5| & L 72 FEMI3 i 7 95 2 H i ot
L’C?RJ’L’IE%?Ti I b (KAE S, 1997). SAR 7%

BN AE Tl YR By (Pathogenesis—related :
)9/A7Eb%ﬁ¢ét », Zih' SAR FHENH
BEE E L5, MEIC SAR % FET 23K T W < Dh 4l
sNTBY (&M, 1997), V> ITTRTEXYVI)LS
A F VAL 3 — 5 HE%IC, A PR 2> /X7 DT
L X bIC SAR OFESBHI N, - TAE
TRDOFIFI RN R A BIEL S 7z (Brisset et al., 2000 ;
Maxson-Stein et al.,, 2002). 7>X>V' )L S 2F)L
1%, WBELZIT-> T 5 SARDPSFHEINLFETT2 -3 H
ZET ) FOMWE E, KGR FEAT 5 AN
FTHUESRHY, ) TTRIEEIGICHEEBLIED S
BRHAASH] & % 2 5 TC\wwb (Brisset et al, 2000;
Maxson-Stein et al., 2002). 72, ) > T LA &
[k, SAR FEANC L AR ITkKTlE % <, —HM
EICEAT B MEDDH B (Maxson-Stein et al.,
2002).

TuNX T F AT AT KEHRIC & BN
T CABBUC LR H Y, [ TORBEEARR T
LRIFLAERPELNTWEZ &0 b, BfERDERE
NTWb, —HDT Xy TS 2 F LR BiBEshEss
AZMV 7 =AM ENIELZ L, FEALET
2134 LIR LIRS EETH %5 (Norelli et al., 2003).
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6. EHIC

e o thER, BREGRIE, EOZEMZ & 7D 5,
Bikgsh R A7 & T HERDLFIEAN DM %2 A L T L
T B HHB BT OFFEM eI E T T HEEL S
NTwa, KT, KEIEOFHOBBDICOWTY
it 7z s, BLRICBWTZ IS DB RIZER L 72
LTk w, L Lars, PPk adsb
B UBEEEFN O H ] 2 i/ RIS 2 5 2 v ) Rt 53
Mok, RELMR2 EFTwbEHE2 5115,
KEIFOWEZBG ¢ 72010, AR TR L 28R 0k
Fiomz, EEATEAERICHMEE % 5 8B TF2EA
L 72 TR DR, e Sl L OB R O B
fibNn T, Zol, V) > I Tld AMEWREOWREFEHE
KT & DMAEAEHIZ B 5§ 2 AR T D3 FLFE O ZEFER AT
ZBLTHbN TS, —J, KERETIIZNE THEL |
DIFESNBEGT 2 EBETVEREINTEY, &7/ 4
AT L AT TH B, TS DIFHTIC & - TR A5l
MICWHRETIE R T A 7 = X 2 DAN e BF#H T RE
E D, BB OBREANE O LA B Z LRI
5.

wm =B

KEFF OB & L CEFE & Pk o S50 K O HicA
W, PR R KR & OEARNET, A4y
Bk THIV S 0T\ 21 & 2 oshE,  fdil o ks
W L CAUEPRIEHME 2 753 % fld A= B #0 il 5 &
SAR FHFEHNIZ D THEDLL 72,
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