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A ¥ s £ f gk (Pear leaf scorch) B AE 2B £ BEEAHzAZE 0 BB
S - 4w i (xylem-limited bacteria) 2 Xylella fastidiosa Ffi 5] #2 » 48 1990 F-4k 35
Al TRASEEARF 0 FU LBy - BLAAR REMABRRIS - £E
WE S A B S%43%ARE  mALZ SR e EEA - BATED
HOBARFLAEEGHALE NaRLREE ARFRATEBRR T IS
A 4o PD2-PD3 - PW - -BYCE #v CS20 5 A 424 &> A PD2 A E2 B %
Bilaeg  EAMEATREL AN B FFEEZEE  30CHwA 14 RTE
0.1-02mm X > mE A FEPRIERE - ARk BRI RK@EAE - X 58 0.2-
05XT11-34pme BRI E S ST o8E0RE  HIZRN 2R A%RFRESF 10
AZ¥ 51 AASER M3 AES AAMRERE  RIABER PRI KR - B
FIERZE A A S AR BL P A R BUR P AL | R 2 BAR TR 3R TTRE A S w15 4% -
eI A 42 % X (potential host) 77 f£ - S T FEH|ERTRABHREZRE
T RIPREEMK TV ERCER BV AR S T IRB R R AREIE R
FHBERZRA AL EI T EHOBEHENESES AR 10 A &EH— 2
FAEREZ/BL BRI THIBZRBETAEN -

M4k T MELERE - BHRET g -

B
£ (Pear) & & #¢ #(Rosaceae) ~ L & /& (Pomoideae) ~ L8 (Pyrus sp.)Z 4%
RWBEREA  RAEFEH - QM AN 2B S BBTRE - 64 Fib
Rz HARKETFANMES R  KFH4ANT 1890 FREAR & %
MBSETMAR  EENHIAZE  BRLUEHRUEERNBERESHEHE3) -
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fmtE & 0 KL E(P. pyrifolia var. Hengshen)ds 7 B335 42 o+ 18 M 2% 2
5o BARE BB RZANBARRE I T ¥ ML R R &R 2 T
o b )RR IR IR (IEA 4R 1000 2 R) - sbsMg LAl oAk S48 m 4 &l 2 4
BHER T RTAASEEREAZEFEE FTHALAS  HohEwE R
Wi RERLEAERRAAEREREERASBISZ Q) A @S
W7 1960 44 0 B AT PILIFHER 44 T000~8000 4 vE 69 @ #k 34845 L AL -
HFUETH B RBAFMABEERS GFERbE A4 G825 A8k
o B MR EEAE LR -

ARABREMBEE TA¥RIMEZHET AREIALEER L R 2B P
T BERARAZOEER  EEEGEARLSEVE 205U > B4 1989
FHEEFABZAR TEABRZREMAE R SRR PEHME 2420 4 >
BAAMERZIE »715é’l%@%ﬁi?—m&%%?ﬁ%#&%zﬁﬁ-u&-fifé EEAR®
MBEF IR R~ MR LN b2 454 BHRA 10-20%2 54 - Bika
BETHEMBEARE  RRRA M FRHNR - ALEMERRE hiEM 24
R ¥R b Xylella fastidiosa Well 15 & % % 4a #) (xylem-limited bacteria, XLB)
PIslAe(d7) ARz R ABRAS AR LA G EB2Z RN R2EE e
R M EMPHFER -BR T2 ARCARLET  LREARAEL L
wENREEREL — -

s

AAmH 1990 F46 R B E T m Bt AREA RS oE 283
AEERRERERS LR RAOM BTN MBS LR SHH 2
A ABDE - BRE XLB fa H8F A AR AL - 12T R A A A4 R A
fLdk ¥ £ 0 7T A F F ¥ (grapevine) ~ H 7 (alfalfa) ~ #k(peach) - F (plum) ~ & 1=
(almond) ~ iy #t(elm) ~ 44 (sycamore) ~ & 4% (mulbery) - 1% 45t (0ak) ~ s #f(maple)
& ¥ #(ragweed), |\ ¥ (bentgrass), & % it (periwinkle)#o 4% (citrus) % 3F % 1%
t}b](lO.19.22,24,30,37,38.43,49,57,59,60.61.64.65) ' XLB T mF ST SHY
(urban trees) 2 ¥ & £ 45 & % §5(24.33) » & 1T — 2 R 09 B B 2 Atk K & 53 (forest
decline) 7~ =T sk Fo XLB #a B 25 % Bl - 5 Ml X. fastidiosa £ E ity ey & T2 4 1892
FHEMAESE NB. Pierce FERAELER i & (Califonia) 5] #¢ %) % (Vitis
vinifera L.)Z_ Pierce’s disease (PD) » % 8% 7745 A “Anaheim disease” 2% “Califoma
vine disease” (27) LB A LR R G BEEAER T SR &M B2 H
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HEHEAEIRT > S EREABEROL) - TGN TP pH#HN > TR Eb
fT#ER R BPTE AR o 1R R AR A TR G EEQHAEN R H28) MRS » &
Ay ub R A d s H(Vitus) AR g e 0 BE B RAEN RAERER > R HEF
7 8 % (alfalfa) B & 3 b5 2§ 7 451k 5 (alfalfa dwarf disease) » 87 bk =7 48 42
PD 2454 F > MELETI_REAR —RERAAIIARQRL) - #Riost > 57
175 R A BB R AL R N A AR R R FER T A 0 B EIE T A E KIER]
(Koch’s postulates) -

1971 4 Hopkins #v Mortensen(39)4 38, % & % PD R &2 mikEmBim %
(tetracycline) 32 & "THphl bR 285 - M FETHE R AR E R BEUA &1
Z 31 - 24 Hopkins #o Mollenhauer(37)42 & T AR R B B m Atk F £ sk sy
WHRARBRAZFL  HARAEFU— e ma A SRR EELL— AR
Mo A2 At H A RS Rt B AE MR i 1 Rickettsiaceae #& A 4840 » MABILAE R B A

“Rickettsia-like bacteria(RLB)" = 1978 4 Davis % A(15)% k41 A ID-1 354 & &
HHFHEPDBREZRRA  RAmFAERER A AMLAIARRES LA
B e

7 1980-1987 -l » BMbom R @ vfafr 2 A R @AM £ L AR
DNA(genomic DNA) 547 8143 G+C e (G+C mol%) & 45-56 mol% - H A FE 5%
5 F A (genome size) B T4 A 1.5 10°3.0 X 10°kb - B 9M 4 dn & L (serology) &
S BS BY &% (fatty acid) 4 #7 & 16STRNA 447 20 88 = 4 bhoi B 8 & 1% R B #
Rickettsiaceae » 78 & B 7 B e % B s 8 - ™ & B % gamma subgroup of the
cubacteria(genus)(42,66.68) - F pt 1987 # Wells E A(68)Z x4 F tb#a fastidious
xylem-limited bacteria(XLB, FXLB) s, fastidious xylem-inhabiting bacteria(FXIB)—
a4 F Xylella fastidiosa » VA 3L — 37 B (ggnus) Rb—% B o —ay)— 4
(species) °

A AL E 4 B A 7R vk H(Pear leaf scorch bacteria, PLSB) » R 3E dn /5 #5150 £
RS —REReREEMEMt BRAREETSEI L2 E B HILAalfalfa
dwarf discase)s% /2 o ) Z M1 R & (47) 0 & K(1)#] A PLSB i #k(strains) 65 :Z B &
£ — M ¥ T H A (monoclonal antibody) ) 12 #k X fustidiosa 7R B % X & i #h it
T ¥ > hAriF s R4 PLSB A8 B 9 X fastidiosa Z iR ARBLE Z T R &
R— 2o B F)—Af(species) 12N &8 @tkinA £ - L ¢ PLSB #H 4
WEZ T #RAR s AL E 23K MEREKERERFALZEE -
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HEZRERESEE

ARBRBHEFCAMMBERELER 2B UAEL S RER
BHRBICR R B TRBBRA L FLEBAE 208 &4 F4 8L
ZHMEERNOEZ I OBA RS EHZORALESEZ S B
BRELATEEOM —F > LERIELE BRAMGMEIEIGER  E4ERE2
ERhabihm EER2ERBEESI AL HMLEBRM & FTHERKE L
HRFEGEHN MY BAOERERFHERLELMR  BRHSEZEEY
o BEEEF REZBRF AR 0 35 FEREEKESRHL T -

X fastidiosa 3| A B EEX B S ML AMALER S EH - EEBE A
A B g RAHEME R FRIET o Hopid 0 —Ar2E s
BARB B REZ L E e (tyloses) 2B E(qum)fAE E B mtdh 2 8 5
(8,49,50,51,52) » # 24k 4y B /1 (water stress)Z & & » 4245 3 A8 iE KA 2 Th 4
#(6,17,20,29,49) » shia 25747 £ 4 48 49 & % (phytotoxin)(46,49,58)F= 4 & 38 & 7|
% 3F(growth regulator inbalance)(20,32) 18 {2 31, (hypotheses) & A% #Z B 245 44 3]
EETZRRANEE S ZHEHEY -

AREFEETFRUERE  FEREARAKZEEN SR mE - £
FEMERFEAERMRA SHRESLAAL LG ERZRUEA2HESE
BHRBRERESHBAT BRAERRAELEMIERALTER LR BT ER
TRABABAERSTIL S - (245, S H W Kb dimit e 28 a4t
BIERELRMZ AT BT AMIfBAARERLFE2EE 43494
RPTEL -

AERLFEEAEHSE REIMAFE RIS SR A9 28~ 8 - % -
PP EERMBERESH U ERERRZEE  LH4A RS 5%43%K %
RLZBFHRERETHEG) BATSEHEIRLE  BARFTA (LA
X M) FaMA S IrLBEs -

MIIE FZ @ E 0 X fastidiosa B B ko RER 47 - BNy 5 R T
BRTRIEE o PD BRERALR HENE Z250—HAL 2R & H¥w
EHHAAZIRHETF W& PDFHRAETEMEBEERLEQR3S55) 254
PD 3t A% £ MM EHER » R RTEELTRME TR S| PD 2 514
ZEZBEF > Purcell(S3)4# & 5= PD % T £ fiE 8C~12C ki T & 30k
YRR FMELADRAPD 248 FHH BRBKERLAZ AR TS
REIVEZAFHEE M HX fostidiosa ERTZRBETE2FZAFTEINLG
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25 J& Fo 7% 77 - M phony peach disease I AR EH AN ER R BHE FPEHME - X
4o plum leaf scald & =k 45 37 FT 4R 2& (Argentina)(43) » 2 4% 7F R BN E B R 30
(45) ~ &, % (Brazil) & & 41 £ (Paraguay)(19) %4 - Rz > A #E4L ER BRI A E R
W E U B AR 0 e BT IR AR H 4 AR TTREE MM 4R B A BN B
#h X fastidiosa B ¥k 3 4o b 9 R A X fastidiosa % & B IE R F L2 |
K BB EHIE 2 FRASRLEENUS R CATHRBER? AE LS
— P2 IRH(33)

R

A d Xylella fastidiosa BT ta@Frsl4 » A% i K2 M E(Gram-
negative) ~ 47K (rod-shaped) ~ B A & /R Ak 4= A8 2F (ripple-cell wall) » K/ #) 0.2~0.5
X1.1~34um > 5% & & PLSB £ PD3 ~ PD2 ~ BYCE ~ PW #v CS20 A fE2 & L%
Ak ko 2 — M EREANEEE R 0 £ PD2 BB A A A B ARL K
o Iae BPFRdEg 0 Ak 14 i 0.1~02mm A/ N1,47) 0 Rk iR E
R FE T ARG E T REDRER £ A o E 4%-85% BTk
AREFEETHFERMEN ado Rz ¥t RIANARBKEFI0AZYF1 A
BHouEil o m3 AZES AAMES BRtkERTTo8EREHE 28 %44
BB R AR SRR RE BT ERRNXBRE e A ERART
Biig A RS S NER N (2RI IR EE RS R A(63) -

1978 F & Davis £ A(15) & %A A IDI 32 &K K oh 588 % & PD & ALS
2R BAE BTUGER B AN AL L2 & KRR EAHK L 1980 4 Davis % A(16)
A IDT 32 4 f o uA 5 B m 45 B B 3 & R E2 PD2 32 % L ki 7% 1981 4 Davis
% A(14) X% PD2 324 % Ao LA % 22 » B potato starch Bx4%, PD2 32 % & & > BSA
Ay 0 b4 % A PD3 3 & 0 B PD2 3% KA ¥ = BSA &4 charcoal » 4 % 4
PD4 g6k o st A8 H A K R 8 PD2 38 £ A R — k1t - sbsbdn DI
% 7|38 % Kk 88k ¥ 4 phony peach disease & plum leaf scald » # Davis % A X 4}
LR R 2 B KM PW &4 MmE £ Wells B A(67)7F F 85414 14 b f
FEmz ok R AL ARy REF PW itk k2 BCYE 2% & o fi 1 Chang #v
Walker(12)&. B 48 th 7 —AE#A A 2 38k - A8 8 CS20 sk - My sksn kit
. oak leaf scorch 2z % & i - a3 X fastidiosa B %33t H 2 m i fo L ¥k
WX A REHATioR R B EHE L ZFARERT EE2F REL RN
2 R THNLAZ S AR KB BERTEZ A MERMEH L EEE
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3+ B F 1993 4 Chang #v Donaldson(9) 4 & 3 B 48 1L % s s 7 #8 . 235 & &
(chemically defined medium) » #%2 % XF-26 :5 &4  RAEHILAZEETRA L
i — iz TH - BRiBE X fastidiosa R B2 R EHskaty  ERETERE
(11,21,44)45 tH mulberry leaf scorch #u PD & F 2 # % & #h A8 e 7 /& nutrient
agarNA) b4 & WP HF X2 A#HEE T RR X fasidiosa LA B F £
BB AR BATS AR BRI TR B e A AR 0 1815 — R AR
TRAefe — A thyr A A A R £ %A AR E) PLSB 2 @ akAa il R R R IED)
LEERF -

FEHE

ABBAERTALSZHALY AR TH SMEAREE > MHD
Zmm el —F e WKRERESE B SEABRA R XL
LHMAEE A FERTEFERL  BEEART -

B A > 2w R X fastidiosa PR3l ez A E > CHETHRAFEEIMEI0
ok —FE o RV AL RAFEIEARAGCARNBUBLABHZHE - X
Jastidiosa 2% £ B fE > Ftbm R A R AR A ZAT Freitag(18)#] F 47~ & &4
R RAZFE ERERAE PD 25 R EANEZE 28 #(family) 2 75 #4
M0 B sk Wells % A(69)45#2.3] #2 Phony peach disease 2 A 4 LA 488 EL X
ErHE MACHBEAKOTFIEAMNFAEALSHLEARAGERRLE R BFH —
A B ERMBEHE KA —LANNRATAE WHEREZEERA TR T
¥ o bR AME A Lm0 4 PD £ A E 4B £ M (Florida)i it /) & &
SE R BF — 7] (35) -

EFRR

Ao 48 B AR T AT HE R AR 2R B 1R 2 RATE R R ARIRAT) Bl E
P HR B0 b A B AR BT B A B BUR A AL | R 2 HoRiR R A A SRS
BEAESE > B TEEG LS EHNEEAR  TRMDKKET - B A F
X fastidiosa Z ¥+ B & 2 & T WA B 1942 F Hewitt(26) F A5 3 % # (leafhopper)
4e{83% 3% % PD 2% B #  F1 4 Houton(41)F AN R FFAEE4E H 5481055 -
1946 % Hewitt(28) S A A A H A B K E B AL PD A AR E » LMIBHMR
M BEmisdEAR—mEREAMALE ETEEENLEm A ARS8
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20 F B o2 d N B &k & 45 Draeculacephala  minerva(49) ~  Helochara
communis(58) ~ Homalodisca coagulata ~ Oncometopia nigvicans(7) » 3 % 4 0 L ik
Z R % % ¥ 42 PD Fu phony peach disease —#& & F + {3] 4o 22 50 3 #8( sharpslwuu,r)
AL B B AR 4R Ry R A X fastidiosa Z E ik MR IBES 2 F ¥ 5 EES
AL 5 E AP RAMEY FHEABZFERLE T BN '%ﬁ¢MT
kX fastidiosa FEZER  BmilEm T2 REHEE - mki R B H
N FTERER A [ eF R T an A AT B (forgut) SR i (B R it hop{d £ T
— 0 R SRREBUR AAESEEBAEREIA T MEERIFRASY KL BIER
1% 4% @ (53)

B7

X fastidiosa 3|4 T3 $#4h 2 % E + %V $5 £4% PD 75 £ 40 phony peach
discase oh » R AR E BB M E © F % X fastidiosa 2 B4k 3] 42 2 0m
TAHARMRFREARBRMIEESLE BRRARAELE %&?ﬁ’*%iuﬂ
XRMEARFFE  ANBARKRB AL L s B
,m~ﬁ§¢é~%?%mhiﬂ%m@wmo#ywzﬁi%?&ﬂa%ﬂ¢ﬂ
il R T AR TR LA E LR LY EF I EIL BER S ALt
Z F I o
ARERBETHRTHRAFERE KA AKRBGE4LERLIEEZLTH
FTR5 5 &V domat 0 B ] 438 2 4558 45 22 5] BT 38 B 82 vk 2 fi F
1%%ﬁﬁi%$ééﬁﬁﬁﬁﬁww%@éf@mmm%zhmmmﬂ%mmw
PAIATE ST v R R AR A Y X R R BN EH RS RB I RHEE S H
10 B & r g mipig BT Ae kA 3 208 71 3] B TR A 480 BR 2t o il
BEES 2 BRI (A7) RILERIGIE R G R 0 FAE Y AR R AR % AR 14
ZREE R4 B AL SRR BB AAL S L b B IR HAE 0 AL 3 e Al AR LT
RHMiE X G BB 2 4R R AR AR N S AR BRI A2 S A RO 145
ﬁ%%%iﬂw%ﬂSﬁ%%%ﬁﬁ%ﬁﬁﬁ;%z%ﬁmﬁﬁﬁig%m“
R R EPERSERR IR IO BRI SRS E R B A
GESES
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£ — ~ Xylella fastidiosa 2. X 3k %
Table 1.  List of known natrural hosts for Xylella fastidiosa®

Host plant Symptomsb Reference
Pierce’s Disease Strains
Alfalfa (Medicago sativa) + 22
Almond (Prunus amygdalus) + 49
Citrus (Citrus sinensis) + 35
American elder (Sambucus canadensis) + 35
American beautyberry (Callicarpa americana) + 35
Blackberry (Rubus sp.) + 54
Dallis grass (Paspalum dilatatum) + 56
Grapevine (Vitis sp.) + 22,37
Peppervine (Admpelopsis arborea) + 35
Poison hemlock (Conium maculatum) + 56
Miner’s lettuce (Montia linearis) — 54
Periwinkle (Vinca minor) — 54
Umbrella sedge (Cyperus eragrostis) - 56
Virginia creeper (Parthenocissus quinguefolia) + 35
Wild strawberry (Fragaria vesca) — 54
Other Strains

Cherry (Prunus spp.) — 69
Eastern baccharis (Baccharis halimifolia) + 35
Elm (Ulmus americana) + 24
Goldenrod (Solidago fistulosa) + 35
Johnsongrass (Sorghum halapense) . — 69
Mulberry (Morus rubra) + 24
Oaks (Quercus spp.) + 24
Peach (Prunus persica) + 38
Pear (Pyrus prifolia) - 47
Periwinkle (Vinca minor) + 48
Plum (Prunus spp.) + 43
Ragweed (Ambrosia artemisiifolia) — 64
Red maple (Acer rubrum) + 61
Sycamore (Platanus occidentalis) + 60
Sumac (Rhus sp.) + 35

*Not a complete list of natural hosts, Freitag(18 ) used insect transmission to identify many other
symptomless hosts of the Pierce’s disease bacterium.
"+, Symptoms produced in host ;—,symptoms not observed.
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Her @Al BERBZHIERS  HF k4 F o

C RO BR AR R AR E A -

CBRREZRARERN BB ARE LA 2 o Bon 0 LB K -
v ARy Bk 2 R B AL H L B 4B TR -

C EHCERARAT  WHREER AL ENE .
CRERCRARAE S AR 10 BIE St wEsE -

R R R AR R B AR

CRE ATEK Bk FEAL -

e R S

5] F TR

S BB 1994 0 Hl¥ g & m B E Xvlella fastidiosa BBz SRR
M BiLedRKEHMRETEMEAMEALHI -

CRAE R RIS L IRAB A T ¢ 1979 0 AR A SR R AR TS
wE - MR E 152939,

CHREE S BEE  REWL - R 1991 0 AHI MARRY - 48 2
Z 4 & RH AR R & £ F) - P.379-396.

BB EFIR 1996 0 LMK BT B -
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. Brlansky, R. H., Timmer, L. W., French, W. J.. and McCoy, R. E. 1983.
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ABSTRACT

C.C.,and Leu, L. S. 1988. Occurrence and control of pear leaf scorch disease.

(Taiwan Agricultural Chemicals and toxic Substances Research Institute).

Pear leaf scorch (PLS) disease was endemic and limited pear production in
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Taiwan. It was caused by strains of Xylella fastidiosa, a xylem limited bacteria, might
have occurred for more than a decade before identified as causal agent since 1990.
In all Henshan (Pyrus pyrifolia) cultivar production areas except Ilan and Pintung,
showed range from 5 to 43% in those PLS disease occurring areas. There was no
Jiseasc detected in Lishan arca, where the high chilling but not Henshan were
cultivated. The PLS disease has occurred in Henshan “niauli”(P. serotina) and
“minhsien”(Henshan X New Century) cultivars in the field. The bacterium of PLS
required special enriched medium to grow, such as PD2 PD3 PW BCYCE and CS20.
Colonies were convex, roundish. and creamy with a smooth margin, and reached 0.1-
0.2mm in diameter after a 14-day incubation at 30°C. The bacterium was gram-
negative, rod shaped with rippled cell wall, and measured from 0.2 to 0.5x 1.1 to
3.4mm. The bacterium was always successfully isolated from twig samples of
naturally infected trees around the year. The high population of PLS bacterium in the
infected trees was concentrated from October to January. but low population of PLS
bacterium appeared from March to May. Root samples from infected trees were all
ncgative 1n recovery of the PLS bacterium. Transmission of PLS bacterium in the
orchard is likely carried out by in sect vectors, because the occurrence of the disease
was scattered and symptom usually started with one or two twigs. It might be
potential host in the field. The rational cultural practices. such as roguing diseased
plant. avoiding bud or cutting from infected trees for vegetable reproduction and
increasing amendments of organic matters, could alleviate disease symptoms.
Injection of oxytetracycline solution in May and Octolier partially suppressed disease

development.

Key words: pear leaf scorch disease, Xylella fastidiosa.





