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RBMARETHRERARARETTRLB AN L S Xylella fastidiosa 5| #btaE
MimE s WHAEFRREMASISERARLE - CHRAEYREREE T 58
3t 3 KAy PR 1 B A B ik Bk~ BAERR B o 2 E R RBIR T
#H X # K= (Pierce's disease) &M 4: B KLz (citrus variegated chlorosis)
PP e b1 i A%, o 185 3 R 38 ¥ % (Homalodisca vitripennis) N4z % Blhm 1% » BP
MEXRRHGIEENR & L AA REEEHGR) AR AZELR
[Aeik KR KHGIRK o HEBBRBRNHELERERE ROBRE - LF AL RBE TR
AR AL B A L 3 R AL B B A% (pear leaf scorch) &9 » & d W H
BRdSFRAER ARG FAERERELNRE - dAFLATFHTYHE
R T A FRREN > EBITHERGERI A > LF A HEEYEHF AL
TR R BRANTHE B REEDARTHF IIYREEE - N REEH
B A 2 Rm A E B AR SRR F o SRR BAH R B LA KR 49
SEEEN - R R R LG ER R IR ESE O SR EREIAYERA REY
Bt R E M — R o

Béew « REMBERE ~ HRkd - R85 BERRATE - 0 HAHKR
REG B R

qy ';

Xylella fastidiosa Wells & —HRTHRELAE - AFR - FHREREH
MR AA KRBT - %AW 4L (pili of various types) » E 15 [R7~ K H 4R % 78 1%
RESRE > FEREEHRABREREIMERE o kridx > Jl ARk
REM KR EHAKRSE > MAEAER TS B4~ P KGBEZRK - B EIA
Y OIELEEREFERE oW~ B4 A ok AT R AL ABALR A
AR FATHE - Hig e AL R A AAEH - b5l de sk B R & B 3 LA KA
(Pierce's disease, PD) » = 2 BB T Z WA Z ¥ HEH OGS E AL Hill &
Purcell, 1995; Hopkins & Purcell, 2002; Redak et al., 2004) : @ % — 1B & X
fastidiosa & 58, B A R F B R RR E D] B ARSI (LR (citrus variegated
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chlorosis, CVC)> A 1990 Rk~ AL WEKE LIt 4 E B K55
FEMBEENRERR CAFSRAZAS TET  ELENARKETRR
A% 4 (Costaetal,2006) > &1 X fastidiosa 5)#e8)smE £ B4 4 18 b £ a9 3k 7%
B BELFNRRFTIE - TRIVERIFRIRE B A 65 R E % A4 Jm (pear leaf
scorch, PLS) (Leu & Su, 1993) % ##74s X 49 % % L # X7 (Berisha ef al., 1998) o

HMEZAKRE 1880 XA By Bl B4 338 i e M 75 £ ) 3 B = 89 8748
%o RE 1990 SR > BR EAE BTN IAFEN KRAEE (Homalodisca
vitripennis) (glassy-winged sharpshooter, GWSS) A4z dha i » & 3% & 5k & 8995 7% R
47 (Blua et al., 1999; Purcell & Saunders, 1999; Varela et al., 2001) - &% X358 &
TR AN~ BRARREEEERAEFHE > 5K F B MR LA KR
Mip Yt > EHEEHRYE LW E KL 0 2005-2006 F M 1& M BT TR EFH A &
Mo mEE R BEE R EITABNRERKRD > BFERR ERFIHUTFEBER
RIAERAZ S > L RT-PCR M EEAR 3 ERERA > L FHB LML AES
F R R B AR KR miENBEH H BRI R B X fastidiosa B FX
AT > AR ZIFEIRAT (Hail er al, 2010) o Bz #] H KT fe /e XA R
HIZABRKEA T ZHERBE > OEEET - FBE » E2EEENERA
¥ BREZRABKREAREG T DNERGE EARSE > B AR 89 Rk % b 002
BmABE AR ERAEINL s B - NERFFEMF (Varela ef al., 2001) o &
RHESAFHERHE Xlella RFAENERR BTN » HHAAZE AFHE &
MHFIRBERFIMDIE N REIAY R A BEN - BRIEREN DA
PR > AR BB RSB F I EF I T AR LA RAABIT Y 06 R ok B
ZHREE - AEEAFRACAPHBALEARBMEGEHER G X fastidiosa B2
L ERRARE  ERFOERRS FRAFEF ZRARTRREH Gk K8
Kolla paulula (Walker) =T &85 Ak Z LA & o A5 B 4H 8 B /b As 398
Xylella 7= E 091§ BEP] ~ B2 EFRD EREKBEEELERARFEESY G
GREBIAMPRARE

BNOREFIZAREANR  AREBFIAR

MAGRE 3R B BRI IR EBORE  BH %75 80% oKL fom ik E 48 A
F TR, o BB ARE IR H (xylem feeder) & T 44 435 4 R 978 » 303035 4L
HHFRGITAHRALEE : O RENREMEY TR - SRAFRBLIEAR - &
S8 5 A B ZAE M (Tipping et al., 2004; Mizell et al., 2008) » 4 d1 75 — Az K
HHBEHERREARRET R TR ekl ET  AaFAFLaEM
HBERZ - BERRAEFR MAGHERNLE > TRELAEE 100 45
37 #He9MEdy > FRF LMY T Y EBEN RALBIPHAE  ZEBEFTH
Ml BEFRRIEIZNE R SEED LR EFH LN LAESE TR
2 A E RA KT N A&# (Hoddle ef al., 2003; Chen et al., 2010) o 3§ 1z 3 &
MAREMAEATRNEATER  RRELEATELFTOEYER Z LB ARE
FIAA R B FREGTEERARRY ST IMYIE AL FRERE
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THRIFGEAMTROEIZE s AMETREANARFRL > YR THEM L EE
$BE T AN EIEE S (Russell et al., 2003; Brodbeck et al., 2007; Mizell et al.,
2008) o I2 T FEMY I B AR HBERRAEEIARERRAAYEI > LA
EPEERNI BTN ZITIRINRAREGHYE B2 BETHEG
A E 771 RE 215 Ko ZF0 - BESHE 168.6 K& 140.7K 5 M e
MY ERBER - SERA T RAE THE-ANAETNE  EHEMALEAAERGE
o AP IAALFNFHERE 2645 B A EFENTI86.74 o AL FUHY
9P g G A R B3R > ZYPAT it B £y 132 RIEETA2KR s mAIH ~ AP
BB EFELREBEEGANAABELELEL REF TR AR EAYELLEET
B~ BERRMAEENE  BEELAEFEHMMEENFT R A Mtk F
B 374 R~ AZEZXH T Fe5MA A 187.8 X (Lauziére & Sétamou, 2010) °

Xylella % F o913 A SR ARERIF A B& > £ 0| BRALI I HH A
MMEFEAIRABREIANFIMYEETRAELBRER o ARV G KREH
(Cercopidae) & TR TI#FE B RFT > 2R EZNENRLEKRS BAEE LM
(Cicadellinae) > 39 A B AR & A& 0958 o F24 30 Fa7> A 9 B 28 #&
EWEEAEEBRNER AR KRBYEA R & (Severin, 1950; Nielson, 1968;
1979) o #5485 8 K A EH - L4 £ A ¥ (Graphocephala artropunctata
(Signoret)) ~ %k £ 28 ¥ % (Draeculacephala minerva Ball) ~ 4= & X 38 ¥ 3% (Xyphon
fulgida Nottingham) R EAEFIEGIEHFF ~ L aAEpT ~ F LMY - BHEBEE - 5
WE F o R BERRAERH R TREIRE &S (Varela er al,, 2001) o
AR R T m AT e 10 B 11 AZEEEHE (Krugner ef al., 2000) o F b4
FAREMBAMESR > AAZHEAFRE Nlella mEIREH » MMALEEENERE
¥F& o

Xyella fastidiosa 2. % F ) $ B RN R &G EE IR

SHEME YR EFNRERESR RENLEEEARFTFIEY S AITR EE6M
ARG R QRN RERBRREBRERAGERS (L2 £ LM NG
BV M AFHREORTE S  ABRLEEYH Y X 2% (Purcell, 1980;
1989) c WUE BB EGER M ST » BHEAERHARARANREXFESANE >
e E Biga Loy id Fa R AR o A SR REB L Xylella = F 0134530 R &
FARZAH B 0 LAHEMARA S X fastidiosa BRAEER AN HEHRANNE X —
(Severin, 1949; Turner & Pollard, 1955; Purcell, 1979, 1980; Almeida et al., 2001) -
X. fastidiosa W EFERMBEEREE T RAE LA LK EE 64-13.5% TRiEIK
7~ E # P 49 40% (Mollenhauer & Hopkins, 1976; Alves et al., 2004) o & 37 & %538, /o
M Temecula & # # L KaA0EEREERE » S5 H B For4s B A
URFAFEMAR  REARE N RAEBAE RN RAER B MIE > {2 R A4 R
# X. fastidiosa 7= EHRBER o BEIPEH HEMEH X fastidiosa WAEA T
Fl o) R Ve R 2 AL » AZMAS 47 ¥T BR A 4 W A2 483 30 R A 394G v UK & T 38 o
HH BRI KE (Bietal,2007) o 3 A1 1L X485 0 K AR o S 09 F 18 F 3K
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EHAEMIREI LIRS 0 RAEEF RIS — R BT TR 0 AR
BEMARIMEERAFAD R HFRLEH 288 6 N5k LEFRET
€ %8 %38 h (Almeida & Purcell, 2003) »

WA REHF IHDIBTRHITET T E A BRI F08 R RiFtg
IR Z AEY ik Ad BEIR A A% ~ KERR > WERHE FREFNEEREE - E/4E
REARMEE » ZHMYBEAFRARABIRETARERREIADE @REAZ
AEARRNRER AN TR T > BEK 10 REKN@EED 5 x 10
CFU/g 3% 25 X% 5 x 10°CFU/g> mitdFHE 7 4.5% £ E 55% (Hill &
Purcell, 1997)c vA48 Bl 694/~ B & 84T Xylella & F1%4% > %38 58169 X. fastidiosa
HERIGBEH FHH (Almeida & Purcell, 2003) » A4 7 T X 1848 £ 44
R MMMBARKAZEGRAENHE L4 (Redak er al., 2004) - 78 i% 1 4 383
BA R LAY R REL L FARBEFTREAIZELEME Mizell et al.,
2008) > B & B A & MATRES ~ 4 W9 F £ - MR ERIB R REDH > &R
CH BRI G I E & 428 X fastidiosa H 5> B stk 389484 Xylella
RO E & o LR RARTBERGRIARBRERX AR BT HRELER R L
MARZ BRI T » TH A PCR RIFERES A HEARD LA A 29%
(PD) % 41% (OLS)> m BB BT RAEH A 09 EBMEAR 7% THAFT -HHAELE
MR E B 39%  ASE A TREERERE  FELEREEF MY K
i > 1B R AR NIIRA X fastidiosa B HE (Costa et al., 2006) ° 7T F
MR E TR T R4 X fastidiosa WS A&k ~ REAMEZU XA E > &
AH At AR - BEORAT R AR REAMLEER—D G &9 BN MRAH
HHRGRE R RDNEIF X fastidiosa BIEEE R BRI G RG LMK
(biofilm) » LA EME R K% 5, X fastidiosa W 5814 AAE ~ AFEAEM N 89 B AL
AREH > AR REIRTRIF ZRBEEIH AW RAGHET o suitd % F A
FRHX AT RN R EEERSDFE Bietal, 2007) o mEE/- R & B F AR
BRMRTA T B Z BRIt > Bp 2t Ak £ X 1% G 3R 05 M A% 8998 A P 2
2> A% Em/R ARk R (Sisterson, 2008)

HEIBYE A Xyella fastidiosa ZA%3E % F) 82 & YR Z S R,

W E R MK R RR X fastidiosa BHEF T A WRREI Eg RAKRE
ARG B AR o EAZIFHXETHEME TR REIEE > TALARAM
HENBEAAER A L ZH R o B RAEBARERRE AT A H
B2 BRI R G kB Y NERNBE T SAFNEE B RE
B REAFBREATH B AAR B A XN EHFE > TEREZKMAMBE - IFF K
BRI 09558 o 5 S BB R R KIS FRE ) ER BRI FERKR TR &
UWHAGTE DS AR ERAEREESF  PITHGRERET > K&k TERE
Ao B A B R T AR I RoRl R AR R e 3 AL £ 09 H B (Severin,
1949; Freitag, 1951; Purcell, 1979; Purcell et al., 1979; Purcell & Finlay, 1979;
Almeida & Purcell, 2003) o = @MAE B AN =44 A\~ L &  Acrogonia citrina,
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Oncometopia facialis % Dilobopterus costalimai 7% 48 /|NBf 3% &% =A% >
BR, X fastidiosa T R8IV 25 7S RATRE ~ AR BR300 A0 R AHRE (Alves
et al., 2008) o & 2 p| R R AR 0 BAERE BT IR T X fastidiosa HAE®
YA 5t0 50 cm/s 89k 238 AR AT My o SLIA Y T 3 AR ER I IR F 09 W B8 N A A Y
A LB AT A P BE R R 0 AR R AR 2 0 AZH TR K E T A R s B I
88 & % (Almeida & Purcell, 2006)

X. fastidiosa EAEMRKRE RN SRAEH X S OEHAE AR > FIEFA 2
ot~ B ARG RA B BEREELFER > BT MA AR L

‘2\
dRad 4
o

218 Bk R (Roper et al., 2007) o FAA8GAR D IRAE 4 /2 4 A R 2% 09 A1 15 2 -
fastidiosa 7T HAL B R X BB SBHERE T EERIBRA Bl R bR
T TN AR F A AR (Killiny & Almeida, 2009a) o %, 882 & 4 % 55 48 0L
BHRERETHEAEREIZNRG » WEFSMADE R T2 A EE - ZR >

THAERRYI BT AN EEAFIRENREM P AL HERGEYTE
{2 3k smg fg # 4o N-acetylglucosamine 784747 4 4o 1 # S 4L 0945 (Gooday, 1990;
Keyhani & Roseman, 1999; Killiny & Almeida, 2009b) > 4 T H 77 T 35 % ta i &R A
R PRSE » BRE IG5 ¥ X fastidiosa B AL AR S&LLATIG B AR 0 &
TAEGHALEALG > AXKRAADEAF AR AL AIME - A&k~ %

W 38 B A% F % (Killiny et al., 2010) ° X. fastidiosa {4/ S &R F THEME R &
R E BB A R AW R G455 M % (Adhesins) ~ fo 3% & &
(Hemagglutinins) % #af¢, #h % B8 #8 (Extracellular polysaccharides, EPS) #9 % A &
REMAF ARG ETNrFEE > b HERBER TR RAGFH R F
H kT M ik (Chatteriee et al., 2008) o A 4L a oh At A AL RIE D H

CHITY AR B A AR 0 B35 BKEALAKM ~ BARSLHEAEE 5 3R B BomEL A &
BAHNARAENKE > AR RO REAT AR EZOFEREZAF
(Lorite et al., 2011) »

CHAEGENRIBNLELRENE

% E MR (pear leaf scorch) & & B A L ta i mF > L8 470 ¢
WEAELASMER - LR R&ET B Xlella fastidiosa strain PLSB (pear leaf
scorch bacterium, PLSB) (Leu & Su, 1993)» st4m i 2 4 32 4 {45 M B £ B4 b3 g,
84 5 T A5 M JE AR Bl SR B 80) X fastidiosa Wells » 7T iiap#) £ 5% k4 K%
G HREEWE - MBI Mm% THERRASKRKEE > T TR RRK
LT o {9 12 1R 4k X B P R R v R (serological tests) 32 DNA 15 4 B 2 947 &
Fl 9 2R R 4 X fastidiosa WMAE 3R 68 &8 Lo 8 pri349 PLSB st Hfb3F
IR X fastidiosa WARM A A EE (Leuetal, 1998; Su et al., 2008a) » £ F]
16STDNA /77| & 1TS FFIER &8 R EG Eibm B o XL R LR F
| EBEINC48) X fastidiosa 3 B 32AE (subsp. piercei, subsp. Multiplex VAR
subsp. pauca) Z AAWIAEALFS 88.4% (Schaad et al., 2004) - ¥ ifizhs PLSB s b3
FAREM AR X fastidiosa ARG M AR E » BT A AL RF AL Q] /A Bk
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Fo B 2010 F 7 AARF_E > AB LINH R EL ERRAREITT ALY
HAE > AFOEEREDABARBASEEIRI &M BRAL T RETHRBREH
(xylem feeders) VA& % K% Kolla paulula (Walker) #4& % & sz BAF 35 o B a1
WL EZ ETE KT E L& (xylem feeding insects) L 2 & &% K
#8 (Kolla paulula) 38 M T8 BB A &R EF 7GR E (ERE) BiEEL
& o#EL 16S rRNA X KE A 7] 5 # Su et al. (2008a, b) & 4k# NCBI X
PLSB # #&3if 99.9% WA LtgAafilfh 2 x LT AR E M K H 3 B8 i
TN RAE - BATCH AMEERE D) B A 1435 PLSB &9 £ 44 R4 (potential
vector) ©

G RERGFIHAMG R PLEFR - KILREFE - FLESFA %
% % (Shihetal,2009) $ispt S % AadE > FITRELE R EIALS o A5F
ROCAREETRTREIRUCAE ER YA R ERNFT G5 X ¥R X FFAR
EAFSY  EBEFNIABFR RCEFTZNRRRTIN G REFTIAGEE
B THROSKESIABRAERZEN 2L TR ERAEEM - BEF 1
PARREBAF  DRELNERBEREALTRERETZR TN - hRBE
RiFm A ARARLIN G > £FTAR 2512 1C RERAT > WIBEFTERSENETX
T B 4329 Ko AR TER 272% AAZFIGEREHT » £ &
—EABRTHEFTEM S S5 8.15-6.127.16~8.09 & 10.02 X : W yFega
FMFHY 1354 X B REMITFHE 5304 X BKEA 25+21C AT
BEREES - RAETMPMATES 211%» AP AP ATERSE 184% >
HIEAFACIE % & B E BEEEIBFERS 55 100~10099.1~100 &
98.2% o M MILiE » MMM LG 10 114 A AN -FH 685 X FH—
A EIPEE 91.26 £ 3891 k> EAHEMEREK - EHRBNELAWT » WEW
R (r) B 00473 338 E (R) B 33.62 &AM E (1) B 1.0485> F
B[ REM (1) & 7427 X -BHERERET QS KRERAHLELALIIRT
—EHEXATERME 83.11 X XA MRSEEINNFHRE—~EFA E
L S @ M G ik K EBRH AR ENRE > WANALEGMGHERT -

& &

WARE - FIMDERREZFMI R ERATHERETRIBRR A RE
ARER MBRETHLADRTRIEADRA T TRGTHEN L&D E RS E
ABEFT ATERAREAR LR E - REEEERFTIFE > BT EHEEY
BRFHRET AR wrBREAGEDENE  EAN LSRN - Em %S & w MH
BHE S MYRRA TR IIMAEHE - 138 78R OB F o £ BT
534 R ok 2 %82 37,2 o Bextine ef al. (2004) AR BB H AR ELITAEAAE @
HEAG EmRFNE L HBE R R AR R A e kR F
(Pymetrozine) » % R 3 °T M LB 35 &M ~ AR E EHRE 0 47 R M R &
ARG I e > AR R R R AL RSN R o THE R SR
RARI o WA RTI BT EERN BT LR > o TH R ARERSEF LR
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T Ak R R 5o AR VT By A 2k 1% 6 & m F XX (Krewer et al., 2002; Mitchell et
al., 2009) o

UREEGEHHDG AR AR IFFTRRELEZAAMRER FILHHLK
AL R~ RBERBPTER S B BBy FMHBRPT R EER éﬂﬁfréﬂﬁk/\ﬁ%
RE% > BT TABMELERRIRRETRLENLEZIAEHAETRIERAE
MR CEANSEF BAARAEYHEETRARAL - GE> FADET -
WHTEEP M AT R R EREAMER ARG R o B BB
GEATEFIHE G HRANRGFE2FRAR > AHAFREDELT YRG0
jti%J:é‘ﬂii BFmr NERBMR IR IR EETATERER R - &
T AT ﬂm%%@ﬁ% JTRT/AE R B RGEF RPBRSIT » AAMBFHELT
HNE BE KRR ERGHAFEYO BRI R AENF L2 —
a&%@%gﬁﬁ%ﬁ&%%%%%@i%%o
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Abstract

Xylella fastidiosa Wells (Xanthomonadales: Xanthomonadaceae) is a gram-
negative and pili-forming bacterial pathogen. The fastidious bacterium colonizes only
in xylem tissues and hence causes diseases by blocking water passages in many
economically important hosts. The most famous diseases are Pierce's disease (PD) of
grapevine and citrus variegated chlorosis (CVC). The glassy-winged sharpshooter
leathopper, Homalodisca vitripennis Germar (Hemiptera: Cicadellidae), is a
xylophagous insect that is an endemic pest of several economically important plants. H.
vitripennis has been a major vector of PD in southeastern United States for decades,
and has become an important vector of PD in California after its introduction in 1990.
Because of its ability for long distance movements, polyphagous behavior, and high
frequency of occurrence, it had put much of USA grape production at risk. Recently,
this bacterium was reported to cause pear leaf scorch (PLS) disease in central Taiwan.
Based on the results of filed inspections and molecular detections, Kolla paulula has
been considered as the candidate vector for PLS disease. In order to control diseases
caused by X. fastidiosa, the following factors should be well understood: the
characteristics of the pathogen, the susceptible and alternative host plants, the biology
and ecology of candidate vectors, the favorable environmental conditions for the
pathogens and the vectors. In this article, the ecology of the vectors and their
transmission efficacies and mechanism will be discussed.

Key words: Xylella fastidiosa, Mechanism of transmission, Transmission efficacy,

Homalodisca vitripennis, Pierce's disease, Pear leaf scorch
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