10. NhAZDEE
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7. REFTVEUFaIE
(1) NFFRETYERF a9 (Radopholus similis. L TRs] &ULVS, )
(2) AhoXxYRETYE2F a9 (Radopholus citrophilus. LT TRey] £LVS, )

X RES YL F 2 PHEEREFESE TV S0, 2 2 TEAT SR E
TV Fau bW RV FarvrE DTl dT 5,

X OKBHRENTFRET VB F 2D 1 L—RA (R similis citrus
race) ETHDONRBIEDERTH HBAR CTITMEET ERFEE LTH O,

7 HRE

GE=SSETiE7)
1) Rs: b~ b, Y RAERODYa DT
2) Re: b~ MR 8
(LRCARA R A COMENNE 2GS X, A2 7, huEray FA AN
VA va, Tx, Zv A TOMEARE, 72, YA ER (T RY 2—
Lf, TETVAXL - TULUA 74Ty Rarv@E%), 7 Xy arf
(BT 7R, 7 Ay aVg) 78 OBIIEMY T LA RTE, )

(R AR ]

AHAIE, RSN O L F W IS4 1 BRI EER T S,
k. BRI T O SRS NEEZR G BT, RERHE T 1% ORIE D K > TV DI
B CRESE TIEAR) 1298 L Th Luy,

[FAA 7B O ENR]
1) AEIE., ERRoORENSHY O N HERE L BT, AEMSEZRET 5,
2B, REH SIS EEFRNTREY DEC WK ) ICHET S,
2) RELIZHEMSH 0 10K ERRIC, ETEEZZEBIZLDD, DKL
RAMR e & OB LBV WIER DS 220 B TRl T %,
3) BEKRDP DTG AR, BEZRITHROEK ST JUIHAMAHR YR LT, |
X DT ZHERT D, ﬁk AR DT %%¢%®%%ﬁ@%ﬁo_
EETON, AFYIMF O EE SR L WEEICIE, K TEZOKE
Y CHLEERAIRETH 5, AL ’ﬁ‘fﬂié@ﬂ:b& %%étﬁb\bié@’ﬁé&tﬁﬁ’é
B, HEFNFL7e E ORBERER LG AE. BIIREO -2, 3 ICIRE L
BIOERZR LR EOZEDRE %%%@L ﬁ%mé it TR 4
— LB TIEZE - FHOM EA~OFELHREINTVD Z LD, MK
R ORE HER2REZ O F THIT 5 2 &6 ke,
ek, BRELZZEBHIAR Y = F L AR L. B S 2R CTBER — V58
HDHWNTT —T— */&X_ﬁfbfﬁﬁﬂﬁ%ﬁéo
BRI L 723U, AUBt ORI E 2SI (BRIH B, 8IGET, BE
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M) Zrdk L7 pUEHRECE (BIRERED) 2R LA BT, BE=— i8I A
., BETHETT—T—Hh v 7 A% (10°C) b L ILMIEEHCHRE T
Do BREURIT DL 1T EBLINIZOBEEEZ1T O,

AEFOEREGAL, 8 OB IS Fosk L2 NS T, SRR IR 2 Fiekd
o

(%)
< T T BRI O HIAE 2 OREY)

RIEY DL WHT 10~20cm OB HARAZEIL . RIE D OEVEY X
40~50cm D770 D TRE DR 2 BET 5,
< NIDOKEY)

HRERZIEY IR, ROSEFIXZO—HMERINT 5,
- BAHE 2 FEY)

FEARSED AR Z FHEF 7213 I XA D L&y B0 - BHA SR
WD XL G X OMO—HMERIT 5,

[FAZEIC Y 7= > COEEFIA]

1) AFENTFA LT ITREFEITRAZDELS 2D | FIEORRUC L D EIR2Z <
X5, £70, EOWIDRAOND, L URREAIC XK > THIRROIER %
RPN DT FAEOKRID T & 7 U I TREMma 50 2 82T 5
MBI, — 5, W OFREFERE T CHERF LY QIEROH G B RE TH 55
BN, Radopholus g€ 7 ) 2o F 27 OFEZR L, sURHREL, AWTEMK
BEIZ LD IPRBBIEE 2 E i 2,

Ik AR TR BN U 7ol BRSO, IR IS DWW e R I MEEICE & L,
BOREM B ~TEZFRL 22V EET 5D,

2) FERDOKRA b
FERIERITLL T DO LB,
- M EES O - Bk - EIH, DB L, BREEE, DO IAL, B3
DN, FEIERDOZEAL, B OB T, R bal & it &
RN IVN
- HURES  ARR DB ERICABZE - HEAESREE, IRADWD . B - WEERELR
EWNEOBEI - 220, Ko Wbt - £

Fo. T LI T OIERP A BTV D,

7) b= b M EEOREIZRE T S ERIL ARV SRR I L D RE O
E(X1) 5, i EHogEIIEOE G - - 20, Mk,
FLEKIE . MDA, REO/NEAL, RO E, B
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DORIZME T, R bal &Nz L) RERICEL S LD &
Exobihvd,

A )Y M A M B ORE IR T 2 1F L2V A Murukesan et al. (2005)
WZEDEFRUY A ERD giant swamp taro TlEHl EERIZHLE
TR OGN EDWERH D, LIz - T, ¥ b EHBAE WK
EIRIBRWAREERN H S D3, ABFOEWKRE FOICHET 5
ERnEE X oD, REOHEITR RO LGB - BEIES:
i, RARDOEAD, B - IREGEREBERE N OB - £, KE
D JREE - BEBEOND (K2, 3),

V) a v i BEARAR, IENMETBLIOG T8I0, Kk EEICBWT
BEIICHETTERZ L bR OB Z 5, £, FESN TV
VY L0 b REV LR DN B D, FANIMIORZIL, 7
SR BATEKIZIROIFEEN R 6N D, ' F = v Hlaf
ZRBENT 5 T DIRZENEITIRAE D ILKR T 5,

x) TUAY a— A REN & BRI ek, AFRIC K > THIE R
SNARBIVERITEE EIXTBBENOEE T, tip -
<Y EEITT D, HIHNTE VIR O A LIRIEN 2L Z 308, #r
TR BEET D720, WEIX UL UIZERHFICAEET ZHT 5,
Loy LR 72l & i3 % & el LT iE O BE T 2R
EHIIRELSBDT D, K & & I, Il RBOR LTV 72
0. IRAICEITT DIRARDOHEIL, 2 ~4FEBIZEIREZEZ T,
I L, OB RZIEZ G & 23, ERITEE L, 3
BOIKT, HENEAD L, fE2/hs<2d (¥5),

) B AREOTEENINE HEF TR I, RIX BrF a2 v 0E
BIZ K DR O ARD 2RI LY REREEEZ T 5, #H
FEBOHEEITIT, R - F b, FEEEE - Bk, Bkl % -
RED/NL BHEDEEDL R R oD, ZD X5 7d v F
DIERITHE KM= TS99 Spreading decline Disease & FEIEI,
72XV ENTRIEME T, B OZEDORD | BESCRIZD /L &
R UIGD T BRI G ENEL YLK T 5, AFEOH L O #
FEOMETITLEOKGMELS 2 2K (T v ) X TIELAZFN LR

Z) lCeudiciEr (M4),

1 RBEZEHFE
1) JEREHIZ
SYBE L7 NI BIEE T ORI T 5, Y%t T = U OREILITHER
BROHER R TIT O, (T LT — FOERTGIEIZBE RO 2 25 M)
Rs EReDIERERY R ZEITHE Y, E7o, BIRFR T FAEWFARITIEIC L 5 mif
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DAl b AR ATHETH D, Reldl & FYHITFHFAET 505, RsldIh & VHHITHAE
L7y, TR 2T ot o F =2 v & OTZRERR 22552 fL

- TERERORFE (f55)
UL 22TV F a0 EMEN S Hirschmanniella J& & 1%, K&, B
1 (FEICITRERE) BN ERAALE, 3B K OMERERRIC 31T D T RERRFE
DZE L VIR A, AKEIC DWW T, Hirschmanniella J&DAKHEH 1 mm DL
L7 DDk LT Radopholus DO REH TIX 0. Tm f2E 2 Y FE D, D2
Radopholus J& X — R.[G1 &} (Pratylenchidae) O R 7 ¥ L& F =2 7 FH
(Pratylenchus J&) D X 9127 2 5703, Radopholus J& D VG ERIZ X FF ) 732
S0 DR 53D, Hirschmanniella J& M N Pratylenchus JEIXEE & MG E
M TCE /2 Y | Radopholus J&ITE (B-g) L (B-) 1 IEHMTEL S,
HECITMEI L U CRESBIEE 1296 E T 2 (B),

E’Jfl%%ﬁ (REAM)

1) KF1%0.5~0.9mm T, SRIRTHD (A) .

2) EEEAS (BEEER) 133EL (E-g) . EBEIXMEW (B-a, E-a) .

3) O#HE B-b, E-¢) 1%16~20um CEHIT~18unfd) T. HEMEERITAL
~FETHD B,E-e) ,

4) BIEOKmIT, THTHEERD Bg) .

5) [ LRETTZ I —X DOAEFEERE BMH D (A-c, C) o VIEIZIEHE 52-61%,
ZHED O X2l T, ZEHEIXO B ROEFE2F2%1 (C, F) .

6) XM D) . BE (D-e) 1F50~100um (%< 1X60~80um) T
Do

7) RIEBEAE (D-d) 133.6~23.0um (CFEH6~10um) Th 5,

8) LIEHIEDOHTEBICALE T D (D-c) .

9) fAIFR (HIEE) 124K (D-b, J) o MHEFOHROEFIIBZFITEIRLS 72 5
72y ()

10) afli=17-36, bfE=4.7-9.3, b’ fifi= 3.2-5.2, cffi=6.8-13, ¢’ fE=2.4-
6. 3% 2

©  HER R

1) KFK130.5~0.7 mmC, SRIRTHD A)

2) Biixm< EEH L, K70 7RTHY, AR OB H S (E-b,
G-a) ., BEEHITFEEL RV (E-b, G-a) ,

3) HEHIAIL . OEEERIIM/N T, £X1310.2~17Tum (F¥11~13) u
mCoH5 (E-d, G-b) , FEHEERSEERITREEL TAHAKETH D (G-

c, e)
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4) AR (R 124K (Db, J) .

5) BE1352.0~86.3um (CEXT70~80) umT (If) . BEuEHEHEIZ2.5
~13.5umTHD (I-e) ,

6) REHIITE X15.3~24 umC, JoimidBi< ks (I-b, K-a) , ZHEDH

(B#) (I-a, I-Q) KUEMI (I-d, K-b) & D,

7) RN X0 BT 1)

8) affi=25.3-48.6, bffi=5.5-10.3, b’ fli= 3.7-6.8, cfli=7.2-10.8, ¢’ fH
=3.9-8. 5% 2

1. RIEN2WEE, R IRICAZ D DO CTEEE,

X 2. affl : KRR RKIIE, bl AR +-/ER (B O/l & hoES
w5y (KB-h) FTOES) | b fH: KE RO BELER Ry O E
TOREI, offi : kE-RE (ILMUIRHEHEN D BinE TOREX) |
¢ ME : JBE AL ST PR ES Sy O TE

400



AR (2 - MR H, A5 dERR)  B. MRk HRHIES

i
i
A-a: EHL, b:
g, o 2 .
AR Boa: FEES, b: MIEt, oo AHIAIIRGN

B, d: S AEER, e BEMO, 1 B, g
FIER, hRIE &G OREEERSY
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C. WEpkimiAgias  D. WERRHRZHD

4T
.

%),

_.a.-—F"[ - ;
C-a: JUH, b: Koo, D-a: LM, b: IR, c:
c: M d: Bum@EE, e B (&)

E. MERERREAEE

E-a. b: EBEE, o d: O#F, er OfHEER
£ EEAE R O, g B e
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G. TR HRAAHITER H FHE () I. ek B2 AR

 a
b
|z _
; § C
b
C
=
\ 4 Ia: 3OS (RR),
£ il b: AEgEE,
. A e fEEEHEE
| e ee 71 "
- I-d: @I (i),
- f- e: RIEEAL
é | £FRIE)
Ga: BH, b O, o PHEER, oo
d: HEft O, e EERE, £ BB RO%R
J AR (2) K. AZ#EH R ORI#R (o) /

EAEONTEE
THA, I ITED
< @3B,

[HK-a: Az, b @]

(HIA—K : HE# LT JRX))
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2) BT 2T DOLEEE

B L 72 ARE ORI/ DR ISR D 5 2, N~ EIEI X — - 55
WIMTFIETHBET 5, BB OV IV~ U EXES D W ETHEET %,

KOG EE LT, Mk EZ 1 ~2enlTHiBr L, >y —LITA
AUTKIZIRT, T E20~25°CT2REflEFE T2 2 & TRHEFF OB F 2 on
BT %,

7)) v E

AL B FETH DT, BIASFH SN T DDA TS

%, B FavBHOIFREMELOENEZFH LT, KIZELEZEEEDY

TN F 2 EGEET D HIETH D,

o Dy IR =
W7 YELAND

f—————H3F 20—t
fe e T LHF
ﬂ] vy Favs
| \d
~NINToRE

FIE

DO BRI~ cnftD B — FOEDEIC T L EEDRNWT BrFay s
Tlkd, m— R MEHRIZEY FL, B— MIKZEHET,

@ FEBHT 4 v aX—R—ENLe U HSED NI E, EOHFIZRA
L7t PoRE (HEOLAIF 1 KIEYS-Y 208 £T) $©F2AND,
@ N2 UHSEDIVDEICZKIEN TERWVWEIICER LN, v— |

DHIZE <
@ HEtFotvrFaUuRnEaIZERL, 740 —OBZ@EY KT TR
— FNOEDIEE TILMET 5, 24~48 FFFE L%, ~L~w M550
ZIWDAL, v— NOEDOHOKEFR LT, TOMDKEETD,
E, BERITRRAEY T2 BllE T v TETEY, Ly U5 D
WO TFENFICIRD L9, A LIeKITEEMET 5,
® ErFavylEBENTYIFa—RARELICE L FaviEd, EK
TSR T CHREET 5,
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A4) IFx¥H— - 55051 - vk
FHEAI X —Z2HOTIREEE, MEOKEIOES 55\ (H
BIZ 1 ~2mm, HBHX 25um) ZFEHT D0~ B2 HOTIRNS
R ESEET A HETH D, ~b~ BT R E S OIEEE R ONE S
ZRIHL TR ZDEET 2 HETH DL, 2 —IC L DiEE%E
BT 2 EARNEBICR A LI B oS BfC A Ch b, LLTICEDF
NE % 7R,

SB[

O HWEWEZ LAKEL, AP IEETlen SHWVO/NTIZUIRI L=, 2
~3 g & I X —IT AN, HEWIERINR DFEEE DK% I % TEH T 10 #H
FEMR 2 i35

@ HHEZX1~2mO55\0\, IV A5 WZEBRHAT v a
— = E W EZ L LD, ARITETH, I X NI S 3K
57 I ) PRI T TR T,

@ N UHSELZVERAWESESIE, TOEEULY U IEICL BB ZE
4% (FiE [~~~k OFEONHIEDS),

SHNEHCLEAEIZIE, SD0RNELRE IOR—/VITKEIERD
HEBRZ 1 ~2mD525W\WaEty N5, KAITHEREDNZ 5 & SIS
D

@ KOEIFEETDT v T HETEDNEE, 24~48 KifHFFE T 5,

® SDVEFEHLESGE, FENSKTLIEOR—/LDOKE 25um D H D5
HUVNZHES, SDWITHENEIN S DO T, FEl e — I —IClWniE
LY, AN CEBEFA LS T oy 7 BBV TY T Fa—R
RFEHILICAR R 2R 5,
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3) BT o v OEARVER

DS F 2 U AT ICBIET 5121, KEAILL D —RT LT —
NefElg 52 D, —EF LT — NI, IN—TTADEY 2~v=%
2T EHETU— L L TCHOKRDNEIET D20, BENTRELHMNT -IRETH
s

Yl - B ATRE R ERBEE, AT A4 R T A, IN—=T TR K, Eriy
b W& & Gelimz thiF 7= o), T A e, A, ~=F 2 7R Eai
R

g

D AF5A4 RTFAD FICARA FTKE—HE X,
SRS DRI B T4 &5?
OKEOREN 3 ~4mm FREEIZR D DN AL, LiL,
KON ) BA TR OC. b x5 ¥EVkD o
B < T ILHTE LB, )

Q@ FARBEMEE TEERE (F2oot) 2% Th

NHYTFXa—ARFILOE F 2y E2#E5T 5,

LN O RICHEE LN 6, A BMEE Cllg -~ &

v FaURROTD,

a) O#tOAHE (DFEDOIFRE) . b) MEHEOHEFE, c)

BB, d) AFEERE (RBMONE) E2 815815,
(MR R CORIEN TR E 72 D)

@ FEROTRHSTEELF2vE, Wit XEFTHY
. 2594 RZF 20 RICTE W KEOFIZIED
%o

@ KO ICH T AL 4 KEEES (FE
),

REMEA T A e

B HAR—T T REHNEED, A= T AIE
KIBBASIZ T 5 R A, A T

w@50<:@a%ty%;v%—%mwwﬁgn{

HZENHAHADT, B F DN ELZHEND, &
CF 2 UM BHEWVLE TR EWNELD, )
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©® INRN—=TFZADED E~=Fa2T T—NT 5,
FTA4RC~=F 2T 2ES (FX).BE-oTHH
JFBIZE® D &, BX—=T T ZART R0,

@ Fv L —F F70C) RicHmEx, B3 L CEixs kD5,
TAHX—TRDEVTa2UDONEEENER LT, KBRKET 5D
T, A X = ED7u,

7 BAHERRRCEMBOEEEE

1) BRI L7238 (R RO ) 2 256, Bk L& 5 ICiEIC
ML L, SBHRIEE (JReAkl) 2T L. EFEOLEIRGAIZ A TRIR
(B> T RIS IZIUA L TIRIR O & M5,

Eio, MK, RO FREMT], Brb SEan ki, T

THEAMEL T HETIEEER L STEOEERY = F LU RICAND,
HROBZ BT DHET, REPES LN THT, FTRLTHLFEIHEN
T HEPEE O RVBEOEARENEE LV, RENHIUL, BREEIC
Ko IERe, SREELIC XY Ky &R e E 5,

2) "R UERETHBLCE Y Fa v 2 RNT 556, M2, 3 RTICE
fHETHREL - RENTE DL IICT 2, DBELIZ LT = VIREIKEZ AR 3 ~
SmlFRE D/ Sy F 2 7t & OBME A 7 A U RIS AN TIENT 5, 7272
L. EEO&RRHIIE, FERREZ RO OICRMASRELEMN T 2 8
EELL,

B, TAYVEEIBNICAN T, BIORE I 270, BRICEEE S

ZAF LRl R 2 I 5.,

I #HEER%F

1) FEMPNBT DAER

7) h=b

X1. NP FxrES VBT ay
1,000 BEEZFE 2 DA D b~ b
DIEOIRDL, CK : 3 RS |
WT = HR Hhpzfd
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[51H3Cik]

Ke Wang, Yu Li, Xin Huang, Dong-Wei Wang, Chun-Ling Xu, Hui Xie (2016)
The cathepsin S cysteine proteinase of the burrowing nematode
Radopholus similis is essential for the reproduction and invasion
Cell Biosci. 2016 Jun 10;6:39. doi: 10.1186/s13578-016-0107-5.
eCollection 2016.

A1) ¥ hAE

X2. ¥ hAE
NFFRET Vv FadiZ L AE EarH, B2
o EIR, BEslX) GhbRfEHEEEERR)
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X 3. NIRRTV TFa2a0DELEEZ T2 A ED 1 fCyrtosperma
merkusii.

A OFAEDIRZE, BEAIZEEE LTRSS ; B : RIBZRIDICUIN L7 244

DEZE, W BSOS ; C : oUW L7z 8 FAEDERZE, fHfk B, 22

M L. SR NERIC A2 > THEITT 2 5 D BIRIZHFHFAE LZEKE, RmEIZHRA O X

VIRIRDBEBND,

[ 51 k]
Murukesan, V. K., E. van Den Berg, L. R. Tiedt, P. C. Josekutty and D.

de Waele (2005) Corm rot of giant swamp taro (Cyrtosperma merkusii)
caused by the burrowing nematode Radopholus similis (Nematoda:

Pratylenchidae) in the Pacific. Nematology, 7(4), 631-636
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V) T a vl KEEEHOTEENE NIRRT T LG URL AR,
J. A. Cobon, A. B. Pattison, L. D. J. Penrose, K. A. Chandra, W.

T. 0’ Neill and M. K. Smith (2019).Comparison of the
reproduction and pathogenicity of isolates of Radopholus
similis (burrowing nematode) from Australia and Fiji on ginger
(Zingiber officinale) and banana (Musa spp.) Australasian
Plant Pathology 48:529-539. https://doi.org/10.1007/s13313~
019-00656—w

x) R

4. Radopholus ci ircf};ﬁi’] us BEFE% 5 WA DX A XA Citrus aurantium ORR
£ 7a U XFER citrophilus B8 . 45 AT 7RET VAV a— A0 G5BES T
R. citrophilus $:f&
[51F3Cik] Huettel R. N., D. T. Kaplan and D. W. Dickson (1986)
Characterization of a New Burrowing Nematode Population, Radopholus
citrophilus, from Hawaii. Journal of Nematology 18(1) :50-54.

PMCID: PMC2618493

(ZDMER) IR OFTFHENGF O N0~ T2 2 &P BURLEZ TR,
© 2 F Y DYERMERIFIEIR DT E
Sekora N. and Crow W. (2012). “Burrowing Nematode Radopholus Similis (Cobb,
1893) Thorne, 1949 (Nematoda: Secernentea: Tylenchida: Pratylenchidae:
Pratylenchinae)” . EDIS 2012 (11).
https://journals. flve. org/edis/article/view/120297.
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F) T A aa—2h

5. NFFREZ VR TFar IZKOEER AR, R THOBER)
(BIBRTEEHZAE AR, A KT a AR T R4

(CDOMEE) X OFFHI T O NN T2 2 L BIRLEZ T,

Uchida J.Y, Sipes B.S. and Kadooka C.Y. (2003) Burrowing nematode on
Anthurium: recognizing symptoms, understanding the pathogen, and
preventing disease. College of Tropical Agriculture and Human
Resources, PD—-24.
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) hUERIY

6. NFTFxEes U F oM
J 111 H#ZE D b UERr 2 OROHE
~ =R ORI EH

(51 =CiR]
Keetch D.P. (1972) Some host plants of the burrowing eel worm,
Radopholus similis (Cobb) in Natal. Phytophylactica 4, 51-58.

X 7. NFFXETV T o
9 HED T v 1A DIROPEE, L
P& DB (O DI

[51HCHR]
Keetch D.P. (1972) Some host plants of the burrowing eel worm,

Radopholus similis (Cobb) in Natal. Phytophylactica 4, 51-58.

412



7) 7R AVg

X 8. AR, £
DIPEERR

[ 51/ 3CHk]
CABI (2021) Radopholus similis. In: Crop Protection Compendium.
CAB International, Wallingford, UK. (Online) available from
<https://www. cabidigitallibrary. org/doi/10. 1079/cabicompendium. 466
85 > (Last modified: 2021-11-16)
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T SARFRE DR
1) X FxrET VBT 2y
24 ¢ Radopholus similis (Cobb, 1893) Thorne. 1949

4, : banana burrowing nematode

b

i

TIOT A R, A RRTT ZA, P NRIGME, ~F222 71
B AT A wL—UT AU

d—nmy/NRKE], FTX, Tov—T, R4V, TTRE

TI7Vh 2T N, mFFET W AN BT =T AT )T,
~ X HATv, T 7Y T I (E

bk 7T AY BERE, BSF

WK . = T RV, 7 T7~F, aAZ Y, a7, NFv, 75T
b, Nb— AFx T agk

KEM : A=A Z VT, €T, hoH, XTT=a—F=7, "UA:k
B, 74 0—%F

2

FHEWY : 7RI, 9T A, BH, 2avL, Sknh, ZELEHIEV, L
L9, Lx< XonA, FnLx, b, E9HAZL, b=
c 729, IInuvwiL ., IFANRWVWL, TAAI L, XL IWVET
. bondw | AIFTTREY., <TOZABRY, a—t—
XEMY. ZLxoBMY. XL x5 BHY. 7ouTr Fu gl
M, 7777 RT7BHY. STEATIBERY. 12550 LE 08
WY, 7XET RABHEY KL OT A 2— NEiiY)SE

2) WX XET VR Fay
4 Radopholus citrophilus Huettel,Dicson & Kaplan 1984

Hi4, ¢ citrus sprading decline nematode
G T AU DERE, NTAGEE

FIMY  TRB R, TLTZ7L0T7 7, WATAED, 757, EHE 90
HL, ZLX9, EOFNEH, SLHIET, T, E0NZ A,
FTLT—FED LEOMBL, £IBATL, PR IINROID, A
YT TN NENEHLR, Ary, hohE, U—F funL, 7
YAV a—LEEY, XL X 0B, STEAE D R K O H DA
B
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LT, N FREZ VR TFa v KR XY REZ YV T 2 v HH)
ERE RO A BB T 2N FEMBR B TH D, Z< OGEREND
RAL, gohzBE LanbEBRE L, S bIT, e BAEZINET
Do MEH OB T D & FfE 7k~ BEIT 5,
1) ZhEkR=C
WHESRE (AMEATE) ([T VBT 508, MaAT s bbb LS
W5, MBI —AED 55 2EMOEIFHRNH Y | FALHEBE T H
W72 0 S 4 ~ 5 E DI & pET e,
2) AERIHAER
PR 5 R DI F CTHAIERR1324~32°COEE, 20~25 0 T2 7T 5720,
FEREEAI A & 5, INIFEINE 8 ~10H &RICSHME L., S o HRIX10
~13H & &5,
3) Zofth
AFE T 3 (27~36°C) T6 20 A, FoftiE (29~39°C) TIX 1
AAEGFETDZ LN TE D, HT7 AEORE F T, L0 EHFE (il
(25.5~28.5C) TI5/,A. ke tiE (27~31°C) T3 A) A5 5,

Vani O
1) BRI
—KIZ, TEPICBTA T2V AHOBENL, NIV Fay
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14, AFYT)—=VJFE (SHhUFXFPIT3328D)
- Candidatus Liberibacter africanus (h> ¥V 5 ) —=VORET7 7 HE)
- Candidatus Liberibacter americanus (AVF V5 )—=ZV5FEET A1) HE)
- Candidatus Liberibacter asiaticus (W FVY5)—=—V O RET7OT7H)

7 RE

(GLESSSE T ULELY)
1) hoxy 7 )—=v7% (LLF IC6) &nwo, ) ¥V RE
2) SHUXTVITI UK VE, FoxY

(A Ay 7]
AL, CGROI N F VT I 2RI TERFMBEL TH 2B~ (R
BINLEE L) (21 FERT D,

—~

AR OTHENE]

1) LRtofRESmyobHEE L BT, IE S EZRET D, 2B,
A AU I S ERERF RN TR O NAE T 720 L 9 ICEET 5,

2) BE LI EH 720 102X RIC, WELOI D XU T IDFEER
SEICAEFEEZE TS, I HUFTT TH LT, ATRERHPETE—
T o THEEFET D,

3) CGIT L DIGEA Tt L WAL, FIEEAL ORI & 3 DA OB 2 1A
JEFE O 52 T V2N AT E TR Lic BT, B 28 LE{s 12K
HEFEHT D,

4) IAFVITILEDNDLDX VT IFEERL LA, RS SR
%o BRIL 70 BRIIAMIIEREIC K D RIEE 2 Ehid 5,

[FAE IS 7> COEESFHE]

1) W AERIE, AFEESCHMORE (777 L0V KRT I U~EICk
%) o E (EINFEMHRSE) ER2T2ZENEELY, 07D, #H
DFEFBREE F TR L B DR TH 1285 (TIHNE, FUNE RN
2\, BV A ZIERNBZ D, BRTH VOISR D) (21X, CCORK
Yz B\, MBS UCRBHREL, B r2WiErfiid s, 2. My
BHLHEB LT, ERVETWEEETH-ThH, FBAEDRINFR & F U5
AR R 2 BRI LB s e W & S5 2 BT R,

2) BURVRBEOT XY OFE (B3 (2. RENE~HEk e Cilf o
WR VT IR EEAHR LGS, IRV T IOREEREWN &
P25 F[REZRRR U Bl R A RO TINS5, SHRENHERIND OO, BN
ROMBRpoT28AF,. DL EBIRY . iR CREZIT I,
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3) BEEOKRA B

7)) CG (s - FE) - B b R 22 R BEI X SR R ZIE IS 7= BE DR CTH D,
AR I AR RI R BERNAE UL BEARIC O Bk iR D B A0, T
RBFEE LanZ7ibd 52 bbb,

A) IHCFTT I HBRIEFERICHIEL TSI ENEL, IAFUT
SZEDLDIFENNIERS T L ZENTE LN, 77 7LV EFERRICH
UvWE (Hf%) 20WT 50, K300, 2oz, ERICHEL
faupE (&) CECREET 27 U O, TTRORBENFE RO
HZ &5,

4 RIEZWFE
BRI L 72 3lBHZ DWW T, LN OFIETRIEZW &2 FEhid 5,
1) C6 (EfnT2hr) (BE1)

SELEIRAEY KX W DNAZ i L, BEsR OB FZ2WnEIC LV FEEZIT 9,
1 $i & L CConventional PCREZ R,

2) IHUXTITI UMNBIERE, BB T2k (B35 2)

SBIZREIZ L D REZAT 9, ACBRBUAADRE TR INIZGAIX. IV
XFUTIDERT DBENORVREREIZBN T, kR E CHE &L ORE
EATOTRICFAEZIT O, 2B, WRICLDFRENHE L WIGAIZIX, DNAZ
L, SRV TIIREHT 74 ~—%HWT=PCRY FH AT HE,

FEDRER., IHFTT I EHRINTHGAIT. BLEIZS U TCERE
LTCWONEMERT D72 1) ELRERICEEF2H 2 LT 5,

(3% 1) BLUERME® S D C6 DFEIE
7)) EEmEfh
a) PIHIRM@IES
BRI L 72 SR OB B . B LWEBREUEIRZ 2 L7234 FRE7R
BV BER A5 L7 IRBECTHLY 9,
b) FElFRE
IV VETEORE GEOHROFENR) XITERET 2T EY . K
1mmDE SITHIErd 5, AW L7230k 2 25—, DNAFhHY FH o3k} &
5, BIVUVEITENREDLDT-NZHmD LATREFADO L DA H
AV
c) BEghhH
FHEE U723k BDNAZ FhHH 9%, DNAFH I, CTABIE K ONHIROD F v b
LERAWD, v FERAVWIEAICE. HEOTa b aiiht- TEET
o
A) W L7ZDNAZEFIC LT, R1OKTFA~—ty FEHNT, £20D
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FOGZRMIZ &0 Conventional  PCREAT 9, 7035, KSR DAHLARKIFAAEE 2
— 1 —DHPE S,

7)) ERIKINT X o THIEEM DY A XN T EROEIEY A X Th % DM
B D,

#1 oIV —=TFEEBREH T A ~—

) Ea) HEHE (5 -37) R T==Ur 25 R

—= U YA X NS

TYT KO | 0I-1 GCGCGTATGCAATACGAGCGGCA 1,160 55°C* Jagoueix et al., 1994

77U T 0I-2¢ | GCCTCGCGACTTCGCAACCCAT

T A Y T GB1 AAGTCGAGCGAGTACGCAAGTACT | 1, 027 64°C Teixeira et al., 2005
GB3 CCAACTTAATGATGGCAAATATAG

* Fujikawa and Iwanami (2012)

#2 DXV IT)—= TIRED RS

NV T == TR Bt 414 235 Ik
. 96°C 94y— (96°C 30F», 55°C 30%», 72°C 143) Fujikawa and
TOTRE T 7 A
x40 YA 7 )L— 72°C 7§7\—> 4°C oo Iwanami (2012)
94°C 2 43— (94°C 45 %, 64°C 45 %), 72°C 147)
T A Y K Teixeira et al., 2005

x35 A 7 )L— 72°C 10 43— 4°C oo

(2E2) I FVTIOREKROCCHREDH BEOHMEE
7)) FBRICEDI DXV T IDORE

SR TT INET D DiaphorinalglE, ENTIEI VO FTUTITHL
DL TN ENBHRLHRA a) O E —B LIZ85Aa1E, A & H|r
L CRIEZ2 N,

LIS DRBIZ DWW TIE, b) ORI E —BL7=HalE, IhFU I3
DRFEVENR S D Z LD E THRE L ORE 21TV RIET 5,

B, MBI, BEZ LI RV B XILT v 2V EOHNE GIEF) (2
HEFELHNTEEI S, BEISEHE2 E=— I8 TE 9 E04Hbik
EEEITo729 2 THEET D,

a) pH

- HIEHEHET, FTHMEIZRSTHNYH LTS L) b0 EE % L5

ZENZWL (K1) .

Wi £ TOREDMERE & H 1K) 3 mm,

kIR~ EBEE (EREFaemcEbRS) (1) .
AT R IR B BB H 5 (K2) |

SHIEVERBE IR T 2 M & A I BRI (M 3) .
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b) pEH LIS ORE

 AUFRVBEKLOT XY OHME CGHE) I, IIAUSEAE NS (M
4 LT5)

- DNIAGEEE C, B~ E, KREZ (CFE) 13E 0. 31mm, #E0. 14mm
(X4) ,

- B ORAITH~FRE T, SR ATHE0S (M5~8) .

- filfAIX SHIT, SERSIHROMAITETAEL Y LB L TEY (X8)
5 lnsh B ORIAZE O R ITR < A ICHRY 7 (X8)

B2 I W% TT IHBATH RpBEHTRER)
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SRARARGE

3 WXV T IARBIEE (i pTR)

X4 7v¥xy

BEFICEINS NI ATV T IO (EmEEFTRIN)

Y

5 FyXYHMEOI N FTT IRB KOS H (iR )
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M6 IHoxTPT7IDII~hd (ErBIE, 1 ~5imsih)  (lwbhEsRK)

% 7

S (A, AT 5 (RHBSIERTER)
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A) ek

a) B

KT L a—EH LT M ACRBEINNTWAI D VT 2T,
KRBAE LTy NTPOHDEOEHR, VA N—FTRIERKREZRE
T 5, TOEE, BIKREZESTRWESTEET D, 20k, FTa—7I21H
CINHETED I ~BHHDI XY T I AN, T AT &
SERICHRE I E L0, HEITIREOE =R (25°CHlfZ) T2
EHIE S 02 MEEE L 5,
b) HEEHhH

HEEEURE 2 DNAZ Fh 35, DNAFHUIE T RO F v MEZHWD, F v
FERHWAGAEIZIE, HBEO 7 m FaicfienEitid 5,

. OB, R E AN T 2 — T2 v MEE oM AR
WEZRML, XLy b IxH—E AR 2 BT 52 L,

7)) fhH L7-DNAZ 5512 L TConventional PCR% . CG7E DA DR
TOHHEREFRLIO, IVCXVIIOREEITHIHARIL. R3DT T4~
—t v FEHWTITY, B, MISKOMBRITFEREA — T —OHPEE S
L., ST 7 3R 4 OROGSIFIZ LY Conventional PCRZEAT 9,

) EBXIKENZ L - THEIEED OV A XN TER OIS A X Th D s
T 5,

#3 IAWCFVIIREMTTIA~—

il xRz (5°-37) HaibE T=—=Urr %k
AR T
DCITRI COI-L AGGAGGTGGAGACCCAATCT 821 60°C* Boykin et al. (2012)
DCITRI COI-R TCAATTGGGGGAGAGTTTTG

* Fujiwara et al. (2016)

F4 I DXV TIORIEEME

FOGRGA: S Hk
94°C 35:}4> (94DC 30*&, 60°C 30*}\, 72°C 1%) X 35 “]j’/l) 7 )L— Fujiwara et al. (2016)

72°C 1053— 4C oo

Y ERHERR URMEOTEEE
1) By 7Y —="7H
7) REEBRIT BRI IE, CORIARI SR A 2 AE L, 3EHRIR
Rl AN %,
1) BREORIUT Y 1 5 T, Bre % B4 b EELUEREE & 210 15~25emo
B gk 8 ~ A ABINT 5. WOEICIEIER £ 7230 GEOH RO LR 2
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WLTWDHZ LD, ZOMOZMEICRRTE DL OBET S,

) BRECU7RBHT, RUB OGRS LRI (BRI B, REUGET. 5E
%) Zerndk LICRUBHRECEE (BIRERRED 2T L7 BT, BE=— 4RI
W, BEdT5E T/ =T =Ry 7 2% (4°C) ITRET D,

) FRBIOLRBGBAL, P ORI RoEk L 72 N AT, A IR fld
D

) BREXUZZRBHE, Hok LW & O ICREICHRE L, PRen Al 2 AdL TIRIR IS
Pro T2 PRIBFFITINE L TR £ M4 2,

2) IHUFXTUTI

7)) HBRERIT AC6OME FMMITIT, CCEZRE L TWLEAEHEL, &
AN HEN &2 AT %,

A) IAUCXTVITILRONAXT T IFEPERINT-GEIL, FTREZRIR Y B
HAEZBERL, AT La— &L E7 ' b FICRET 5,

) BRELUZ A RIE, BoR L2 K D ICEEEICHIRE L, BRE A2 A TIRIES
R TR R ICINE L TWIRD £ 2564675,

) RHREOERB TERDSTGEIR, IRFELRT EHRL, Bt L2V X
IR L, FIRTEAT 2,

2

*

I RHEEESE
1) 18 EMEWITEB T DR
T) Ry

&

B9 HrV U —o SRETRE (e R )
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10 BV 7Y —=r ZIREBEREOMER (1 @ IR T BEARAHE B HRI25% D
Bk L, I EARDSFREICIR 2188k, IV« R L, Vo AR VI BERE
b+ AR (BLD, 2014% —HZ) WwpiEasx)
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Bt (FEARD R EIZF D Bk L)

|

Z T Al .
K11 B XY 7 —= IR E R
(BHE et i34k L)

; e J "\. O S -
il s 4 : ¥ + o o _’J - & ...' -~
12 W% 7Y —= ZhRE RS GENRDSHE B IRI25% 5 1B kkeE k)
(Bhgtas I Zrt - 2EnmR)
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K15 I ArXVT IMBLCAGEE VEZ W LT (BE iRt Rt )

BJ16 LD I xR T T I (BiEtest E R R
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P17 HiE BICEE LTI XD T I M (et Eit k)

1) IHVIHIFVTI (BE)

UGAS5137023

18 XA HUFTT I (Hh)

S.P. van Vuuren, Citrus Research International, Bugwood.org. Creative Commons License

licensed under a Creative Commons Attribution—Noncommercial 3.0 License.) (CC BY-NC 3.0 US)

(http://creativecommons. org/licenses/by/3.0/us/)
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19 AP HIFTTI ()

Peter Stephen, Citrus Research International, Bugwood.org. Creative Commons License licensed

under a Creative Commons Attribution—Noncommercial 3.0 License.) (CC BY-NC 3.0 US)

(http://creativecommons. org/licenses/by/3.0/us/)

T WARFRERDER
1) hoxY 7Y —=279RE
T4
: Candidatus Liberibacter africanus corrig. Jagoueix et al. 1994
: Candidatus Liberibacter africanus subsp. capensis Garnier et al.
2000
: Candidatus Liberibacter americanus Teixeira et al. 2005

. Candidatus Liberibacter asiaticus corrig. Jagoueix et al. 1994

L4 % - Citrus huanglongbing, Citrus greening. Huang long bing
(vellow dragon disease). greening. leaf mottling. dieback., vein

phloem degeneration

DA AR A RRYT, DR T ATk, A, BiE. g
ANESFIE, w3 —, BAR (BIRERLOMHHBEDO—E) %, RF R
R N TF3Fa, T 48—, 74V, T—F2 XL F
L, L =T, IXxr~—, TFEAATRA ATV, F~v—1,
VoOTTIET, TI7VH, TAVAERE, TAEByTF U, Fa—
N TT T T, aRrFZ VB, an T, Vy~vA A, FRI=A, R
R=AIRE, NV=F—FK- "I =TT v, RNTTT
A, TITVN _RRAXLT RN =X K PaTFA, Axva N
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T ma—X=7 % (BMOKES, 2024)

X OHARTIE, LH2TEL10 UM OME#HE (RIS E &4, G
ZER<, ) WONCALRE27 B85y LArE . ALFE2TEE 1053 DAL DRI P54 IS
(rEzR<, ) RO5mE|ZCandidatus Liberibacter
asiaticus NFIEAEL TV D,

HEEY) : WXV R BT TR, XA R L (BRWOKES, 2024)

ERE  CGODIRJRRIL, R R7EN:, BRSO 7 T AFEME T,
Candidatus Liberibacter africanum (77 U 4A&) . 771 ZA O dhfE
ToDHCa L. africanus subsp. capense, Ca. L. asiaticus (77

M) . Ca. L. americanus (7 A U BZH) 2RI TWD (BHKES,

2024)
A ORI DGR, — OB DOFEIEIRDIBAL, digh X

ZHED £ DTN ORGSR L L. OBICERERI T 5, <
INTHLDOEUS B IR L, 1T 5 LI, %R, B ENEL D, &K
ENZIE, TR RSS L, $ET 2 2 LBV, TERITEGARY) D —
HOBICIZTICHEHND Z L bd D, AHIEIC X DGR OIERITHE) D
PR TH D 7o D FFERMEPME S | MBER DR ZIEIRLT~ XTI I %

U DRFESELELL L TWD (BAKIES, 2024) .
BRHMIZEL, HEANPD 1 FELU EETEEATHD (BFSA,
2019)
ARETIEH, BERR, B, HEOERENAEL, BEHRCEE T,

MIRRe L 2%, ARERmAZFE TS & AAREERIIKAAO R 7R

DIEDFERLZ EDRDH DL, ARFERmMFODFKSToEET LR b,
greening & W) ZEINTIT Hivie (BMOKFER, 2024) .

AKHEEIT, ALy, w0 XY RO P2 T LWER &2 R
L. LBV, ZJL—T TN =Y ROV T —F L VEFTORRETHD |
TA L, Toxy (RAu) kOB T X FIEmEREV (B, 1997;
EFSA, 2019) .

HARRETIZBWCX, 770 I B TV XU T I (Irioza
erytreae del Guercio : HARFEAEOKEHREEY) IcL0., 7TVTRKL

O7 AV ARNII A FT T KV ES SH, FEBREMF TV T,

FNENDOFT T UIT VTR OT 7V 1B O W 2 5T AT HE & DO

ENDD (BMHKPESL, 2024)

/\ﬁ&:
1) BARDH
A G FE LTI ARV TIKRRIB T FT T
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SRR W LT, R ~OWIHEENC X0 R &b, AR
HIEITENRATHIXT T I 0V V3 R ORI CHIGE S 5 2 &0
AIRETH D . —EHRENITAD & AKBRNZ AR O L, Wt TENC
PRV, e pia FAE A~ (BE) 2 (BAROKESE, 2024) .
2) N#&ITHK

BEER, wiARFEOBE) (MR, 2003)

BHBR « RCYREY) DR N O 25, RS RO R I T F7 I D
b (BEMOKPER, 2024)

2) IAFTVITR

24+ Diaphorina citri Kuwayama
YL % - Asian citrus psyllid

DA A R AV RRYT, AR YT, YU HR—=, AT h, A
B, PE. AR (BREREOVEO—) X, "F2X& 0 N7
T7Tva, 74V T RXEFA =TT, I
—, THRAR, TIH=AZY TITEREER, A=A AT,
=, YUTTIET, ZFAFET, F=T XV =T TAY
BERE, Axva, fa—, Uy~ h, FI=Fh, FI=nHH
E, 7TVBF o, 7990, =T KL, RNITT A, XRREALT5%
(CABI, 2021)

X ORARTIE, BB GEEBEUM) KO 210,

WEMY - 7oy AFAT XY HURVE, HTEFR, KA
B, A FORY

ARE R IR A O RS S SR ORGSR DI & PEAAT T D, ShiiI e T
HHEL, SRR CRRERS, BRPICnuE CEDLDN-HE (O
=—F a—) W5, BRROETFHFIZ2 AL E, 1YY FE
PIEITR200~800f T D (B, 1997) . BEZESL A HEEIEE
%, PPIX13.66°CT46. 93 H L, ShHE11.56°CC192. 27 HEE, JD 5k
1312, 16°CT232. 26 HETH D (Nakata, 2006) , &Z=THHHEHARE
AT HHIR TII SR BREN/BAT 508, ERELT 5L AT, KA
L c&E 20y (BR, 1997)

SHURTT IFCCHDBENERE L THMONTEY ., CGEIZI IV
XUTIDOY UNE R OMERIR CHE L, —ERENICAD &K
AAEROMEIE L, BB oW TENC Y, Briz 7o 78 T~k (B
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) 5, RIMGLTE Z v (EBMOKEES, 2024)

S 1) BRI
FCRAREAT 5 OF R, 1997)

2) N#&ITHK
ARG OBENZ LN T D,

BABR : S XU T INCWHDOH D EHE MEPEA, 4 I X7 a7V KK
K, 7 aF 7=V KERlL, FTA MY LRFIRE) ZBENAICHE
> THART D,

< B IR >

FIRE (1997) A%V 7 ) —=v TROBENRB I B > F 2T 2 Diaphorina
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2026 £ 3 H 31 A 4D 9 b, Tdbka 27 F 10 4 LUb o lEE S 12 (@2 B 2%

<) &3
HEHR BMKFEARER Y 2777V o ARG EL HE
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15. Spiroplasma citri (LLF. [S citri] £€WLVD, )
7 RE
GLESSSEZiELZ)
VN

GhENE)
AR, AFHMPICELIRIBL LTS 28 &35, B, WRETHIIT, HK

H R A I 2 D T ENEE LV,

(75 )7 e O A7
1) B, RRROTER GO T 4 5RIE LT 1T, WAL ERE L

FEhed 5, 728, %Eﬂﬁiﬂﬁﬁ%WTﬁDﬁéuﬁwio_m_ﬁé
2) WELTCHEMA DT I0RE/RRIZ, HEEELZBITLDD, S
citrillE Y LTz XV THALND LI REFTARR., B O#EE, EDH
b, REOEFEBARR, NEEOEROFEEZ BECTHRET 2,

3) AMEILT a A IZKDBEENRONT WD, I a4 2R THA
L7=BAITIT. i &Ebfﬁﬁ%ﬁio

4) YR EED LWGEIX, Zro—B1 e U CERERIZA T TE 2 L5, ¥
Eﬁu %EBH%&@H&Uﬁ RIZOWTT O HILH A THRTHRE Lz

. BHEREL, Efn e T 5,

[FAEIC Y- > T EFEE]

1) AKX 29 PkE %mwf*“kﬁﬂb%ﬁwtw ZEE: SN
CIERPEL T DA TH - TH, FHAEDRRA TR & [F UHAITIE, fbi
AN Z BRI L, BIn T2 2 33 2 B0, *ﬁ L%®ﬁP
BRI T CHRFICHANTEROBEDNRE EBEXNDI5E8ITIE, S citrid
ORI, BinFR2WrEL T 5,

2) EROKRA b
7)) OHE RRREE, ¥ b, NER

1) RE: wF, FAALR. /NhEL
) O FHE, HHORELE. BHOHiIEOSFE D %

14 HAHAERERVEFEOTESE
1) BB 2T 26 T, S citrid SNz EE2ME L, #E
BEATNC HEN 21T 5,
2) AMELOBRIUZ Y 7o o T, MR AE 0T D X< JRWHIPH THRIS T
L8, AIRERIRV T L BRI %,
3) EZ I L2 FHHNITHREE R TN G D 25613, BIRZ LICF
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WhAZHL, HATITSAEDREIEIZHONWT Y, BIAT L IZ70%= % ) — )L
T ENEFERE 1 R HEE SRR T N 7 AKRREIC XV EFE L TERT

éo

4) BELU7-3EHT., Bt OMERIC N E 2 FIE (BRI B, SREUGATE) 2
Gk U7 BB (IEEREY) ZIRfF L2 BT, E=— I AN, Bk
5HETHEEITICRE T 5,

5) FRBFOBECERAL. O OSREE IS0 L NA T, RIS ICE0eRT
50

6) HRELL 73BT, Buft L7220 XK D IEEICHRE U, BOERF IS 12 SR
LR NEIICHEEL, BT 5,

v BEEZEFE

BECE 723k S =i Bl W T, LT O FIETRIE % a7 5,

7272 L, EFRIREEITHE £ TSR 22 L, & FRI2 B IELTSA
v hEEHLTB ZEDRREEZEZOND Z b, BEEEX, FA
a2l (PCRIRE) 1I2CTIT9,

1) EWFrIZ2

ZA— ALY (§hFE : Madame Vinous) ~DEARMEIZ L VIT9, (CABI,
2014; Nejat et al., 2011),

Madame Vinous |ZF4£ X, H ™ 32°C, KM 2T°CRRETEH L, JWHEHILE
T2 (CABIL, 2014), #aAR%, 8 ~12 BMHIHE OFEFER O ENENLED, FED
/IR BRSO EE R D IR RREE i O £ 0 VU B(LENFRD 5115 (Roistacher,
1991),

2) IMyEFHIZH

JER DR NI 2 FAWT, 28 21T S citrl ([ZRFRM MG %2 H
VN2 ELISA %2 £ 4 %,

3) BinFazlr

FEARDSFE D BAVIZENL K 0 Bl 2 0% - i L, 235 3 IR T AR I ZFF 2
1727 A ~—% 7= PCR 2 FhE T 5,

(%&£ 1) Spiroplasma citri ® I FHIE2E
ELISNHORE S v &AL VRIS LTV D, ELISAIZS v Mifsffo 7 =
kU ZHE-> TITH 2 &

(2% 2) Spiroplasma citri DELFZWr

AKME OB FZBHEIZODWTITIRA 27 74~ =D HE SN TWVD D,
Yokomi © (2008) 7A3F%Ft L7z P58 adhesin-like gene %4 —7% > k& L7 PCR
NP BB, KEMEICEND L SN TWD (Loiseau et al.,2019) Z &0
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5, ZITREATIA~—%ilid %,
- Spiroplasma citri ¥~ 7 A4 ~— (Yokomi ©». 2008)
P58-6f (5’ —-GCG GAC AAA TTA AGT AAT AAA AGA GC-3’ )
P58-4r (5’ —-GCA CAG CAT TTG CCA ACT ACA-3° )

[ 51 3CHK]

Loiseau et al. (2019) Detecting Spiroplasma citri: a comparison of
PCR methods to be used for quarantine diagnostics. European
Journal of Plant Pathology 155: 71-80.

Yokomi RK, Mello AFS, Saponari M, Fletcher J (2008) Polymerase chain
reaction based detection of Spiroplasma citri associated with

citrus stubborn disease. Plant Disease 92: 253-260.

I REEEFE (U XY RIZET W)

Spiroplasma citri (_SI5IRCI) - https://gd.eppo.int

1 ZEIZEIT BIEW (EPPO; J. M, Bove KHfiL)
T FRITEL,
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Spiroplasma citri (SPIRCI) - hitps://gd.eppo.int
3 MTOHFEARR (EPPO;J. M, Bove LML)
B B BB e
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ol

o : : For : " Spiroplasmalcitri (_SPIR;ZI)-'https:.’lgd.eppo.int
X4 BOEBFRE (EPPO;J. M, Bove FAfik)
PasR SOLY N SR 2 Sy |

v
b 8

(ZDOMEER) XIS OFFHIFONRN->T 2 LoD IRL H 2R T,
s EARITEB T DIER KR FEIZB T DAER
CABI (2014) Crop Protection Compendium (Spiroplasma citri). (online),
available from ¢http://www. cabi.org/cpc/datasheet/50977) (Last
modeified:16. Nov. 2022).
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(2%) X7 X — (Fardg)

DT, R Z—=L253anxgZo0TC, flE LTHARRBAER (2F) ©
g 2B+ 5, 270, IO I a S IToNnTERT Z— L7015
HRICEERETHZ L,

Neoaliturus haematoceps (NEOAHA) - https:/igd.eppo.int

5 Neoaliturus haematoceps (EPPO;J.M, Bove FGHEfEL)

Circulifer.tenellus/(CIRCITE) = https://gd-eppolint

X6 Circulifer tenellus (FW4, : 7 %A 3 22,31 EPPO;
A. C. Magyarosy F#fk)
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T ARREOHER
4 Spiroplasma citri Saglio et al., 1973

g4, - Citrus stubborn disease

AN RE Y L=V T TITTEREER, A2 A A AT A
7. AT, Av—v, BT IEeY, VU7 hrva, Gaaxy v
N AZVT TR AL TITVA Ty T, =V
M A= YV T, Fa=UT7, Erya, JET, TAUIER
E, "xAxLT AFXxrva =a—TV—FFK

BEEMY  hoxy (V) B, XU AVBE. IS2FE, B3 Ut
=F=FVy, dv, =V, Erl—%

HEHE : Spiroplasma citrild, BNE ORIIILOARITEL . o XV % G A8
JEWME E#AZ S, o FVEOLL LY, LRV, AT RN L
— 77—V A S R R M E A & (CABI, 2014)

3 W RS DR BB A A T B TR RS 2N B D AN TR Y
T, BHOMER B (CABL, 2014) . &< MR L2BRE TRAT LK
T, DXV R OMEREERICKE S KIFT (CABL, 2014) ,
JRYSBHIZEDIRFREE, £ ML, A, /DNEL, HofifooE v EHio
BA, OB, FEEHNOBE, BESROND, Y LB TIEREDR
IRl SN D, RETIT/NE, BREOERN A G, R E S
A% (CABI, 2014) .

72 BTIE28-32 COmEIR THRIE L, Mk T Tixdr HAER 3 e <
23, ARIE N TIE B IC A Z DERIFE 72 (CABT, 2014)

SaNi
1) BARHL
AN B L VS s D, HidEug CldNeoali turus
haematoceps, T WA I a4 (Circulifer tenellus) 7>, K[ETIX
Scaphytopius nitridus, Scaphytopius acutus, T %A = /34 RS
OUk#tlail) L7cslEnd s, 3 a A NEERICRELICS. citrild10-
20 H %2 JRYL I BE & 72 % (CABI, 2014; Breton et al., 2010),
S, citri®BE%HI0ERB LT A a a2 =0 VU =
F=F Y U ~OLEMEERER T, 10-45 BRI L il s nr-
(Mello et al., 2009) .
Circulifer haematocepsit, ht/v=a, FTwuva, U7 arihl (7
TUR) BEEHEUOHIPMES ) T CORMEO EHE RNy ¥ —Thb, hraT
IO SFED I T /NA NS, citriZBEN 3252 ENMBILD N,
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Ciruculifer opacipennis®DI+IN=F =F V) U~ MrYL I 7=, KETOARM
EOFERRYZ Z—13T oA I a s THY, AMEITT A 3 331
DOIENTHEIET 5 Z &P HRE ST 5 (Towsend et al., 1977),

728, Neoalituruslg, Circulifer)®. ScaphytopiusiEiL B ARIZIEAE L T
|AYAY" N,
2) N#&ITHK

BEERIZE DB m e T2 (CABI, 2014)

DIk : 2R DA PE (CABI, 2014) | RO O PR - AR,

<BF LMk >

Breton, M., S.Duret, J.Danet, M. Dubrane, and J. Renaudin (2010)
Sequences essential for transmission of Spiroplasma citri by its
leafhopper vector, Circulifer haematoceps, revealed by plasmid
curing and replacement based on incompatibility. Applied and
Environmental Microbiology, 76, 3198-3205

CABI (2014) Crop Protection Compendium (Spiroplasma citri). (online),
available from <(http://www.cabi.org/cpc/datasheet/50977) (Last
modeified:16. Nov. 2022).

Mello, A. F. S., A. C. Wayadande, R. K. Yokomi and J. Fletcher (2009)
Transmission of different isolates of Spiroplasma citri to
carrot and citrus by Circulifer tenellus (Hemiptera:
Cicadellidae). Journal of Econ Entomol. ;102 (4):1417-22.

0 Hayer, K.W, G.A.Schultz, C.E.Eastman, J.F.letcher and R.M. Goodman
(1983) Transmission of Spiroplasma citri by the aster
leafhopper, Macrosteles fascifrons (Homoptera: Cicadellidae).
Ann. Appl. Biol., 102: 311-318.

Towsend, R., P. G. Markham and K. A. Plaskitt (1977) Multiplication
and morphology of Spiroplasma citri in the leafhopper Euscelis
plebejus. Ann. Applied Biol. 87: 307-313.

EMKEDL (2016)  Spiroplasma citri \ZET AIZHT ARERY A7 T
TV R E
<https://www. maff. go. jp/j/syouan/keneki/kikaku/attach/pdf/pra_ta
ble2_2-21.pdf>

[ E]

2026 -3 H 31 H A OFAE A BN,
SE SRR BEMOKPERIRER Y A7 7 ) U AMEER N
7 %8,
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16. Xylella fastidiosa (Wells et.al.)
7 BE
(GLESSSEZEE7)
WXV, TRy, by, YU TE. AV —7

2
o
Nl
&

—~

A 715K O N A ]

1) HEIX, ERLORESSMY O TN HEE L BT, S ERET
5o 2B, MEHAIISEEFRNTREY DETRWE D ICEET 5,

2) BE LIRS 720 1I0RZXRIC, TORBEEESEIZLDD,
Xylella fastidiosa(LLF[Xf1EWH, ) IZEE LMY TROND L9
TRBED SRR THIIE & W S TER D 72 & 9 vE B CTIE T 5,
B DPAZEIZ X 5 R SEN IR & 72 5,

3) DR LWGAIR, BIESAL 2 & ot 2, Bk 52T v
T A TETHRE Lz BT, Bt 28R L F2WEL ET 2,

[FAA I Y7~ » CoREEEHE)
1) #ERT DMERIEL, HREA ML ASCHRICEDERTEL AT 52 &N
HLV, Zokd, REEEL LT, BRI TWDLIGETH- T
b FEAEOIRDLFRE &[] U5 A 3R S50 2 BRI L B 2 W &
FEHid D BT 7R\, —T7 ., W OFIEEREL T TR O3 A R MEIAE &
RELERD JERDREN R WVIEND HE L TWAH5%, VLD §ER
O NEE TH DA, XFORBRYZ R, 3B 2 B Ui -2k
HrFEHT D,
2) BROKRA b (FH - =)
T) AXVE (SHVE, XA VBRI T XZTF)  BEOFREDER
AR — 72 0RFRkBE DS F DA, SER S e L IO E T DT
DD BT BB RN 65,
A) T RY EGEREN RO, OEL D LU OZED X o, R
WAEE D, A E ORI, HEIRAICEDY | ERE
e L7 F FEITEMNCHEIET 5, ARG Lo, B4
NHDEBNEN, 25iFbuvb L, &UD 406 6 Dk
TITEIR IR 72 2 IERP BN D, EOKD D ENHIL,
BERENSOED & 9 Hl e EORERDB BN D,
) FYo BEEEHERS RO, EREGOBLEAEAEELNDLZ Y
HD, BERETIZED T SUIELT N ORED Z L%
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<, HREE TR > TV, YL L72 S HITZEW - K587
ol

) 7 7@ (£F, AEE, EAIVREELPAT FY)  EEDY
A, BN EKE L. 2L DN MET 5, EITRfERE
ERVIBERICAT D, 207D, BIREITENRL S, AN
B, BEIESICRVBIEIXa T "N 7D, E
EFLSL (REEF) OBA. ERITERSAOND,

A) AV —7 O B COIERET BRSO, I T Ik OfE
IR BN D, TS L IREIN < T AL/ DI EIE
L, HOMEEIB L, BB, ERITER L,
BERPAEL TR A D, ¥, B /IMCOWra TIEgEE, 04
. EREIREN R SRS,

1 RIEZWFE

LIFOFIETEE 28 (PCRIRE) ZFMT 25, ek, figFEEELEE LTH
IROF v ML 2 MiEFZE (BLISMRE) bRARGETH 208, —IICE
TN A~ R E MR ORI BT 5,

1) Bzl (2~ v aF /L PCRIE)

7)) BREUIZH T e b DNA il 3%, DNA fli ko % > FEE
W, Ty MEBEO T ek a ZignEliud b,

A) I L7= DNA 2882 LC PCR 2R 1 DT T4 ~—t v hEZHWTIT
9o PCRIZTHTIRDF > NEZHWTIT 9, 728, BUNK DR OS54
¥y MIBEDO 7 e haLveaslBd 5,

) EAIKENT X o THEEEY O A X0 Xf OFEROHEEY A XTh 250
R %,

F1 XTHRHEHT 7 A4 ~—

HAIE FT=—Ur

ARl Hikmes (5" -3") . 235 30k
PA R R
X671 GGACGGCAGCACATTGGTA Ito T and Chiaki Y
604 60°C
XL2r CCTCTACCACACTCTAGCTATC (2001)

SRR A RUE, SBERRIC K 0 B L OENE L D,
2) Bistazhr (V7 /va A L PCRIE)
7)) 1) ©O7) LIEERICEBIEAZIT 9,
A) FHHH UZZDNAZ SR LT, 2D I 4 ~v— - Fu—7ty &AL
72Taq Mani&IZ L W RET D, BUSMITHROF v FEE2HAWTTY, 2B,
FOSHR DR OFUSEGEIEF » MEBO 7' m a2z 5,
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#£2 XtHHHT 79 ~— Ta—7

4B HxRg) (57 -37) BE ik

XrDf1 GGCTCATCCAATCGCACAA Ito & Chiaki (2021)
XLr4 CGGACGGCAGCACRKTGGT

XrD-Pf FAM-CCTAAGGTCCCCTGCTT-MGB

- FEROHE
Ito & Chiaki (2021) D5 THEE L7-%4A . Threshold line &4 — MZ
HE L, CtEN 40 L TOMKEBGMEE L, TS O ITETEtE s+
Ho 2B, A =D —DORIGRIEEZMH L-5E. HEBCEE 2 ET 58
AN D,

(B3%E) IMiGFHIZHK
SELEIRAEY) 22 I T, XPIZRFERA 22 PtiR 2 - W7 ELISAMR E S IZ K 0 [A]
EZAIT9, ELISAIEO X v FRHIRENTWD, BHICHTZ->TIE, K¥ >
FETAOT 0 R a it o CTEMT D,

D AHEEREVEMEOFESIE

1) B2 BRI 278 BRI, BURHRINATIZ B I &2 fHT 5,

2) REBIOBEUZ Y 72 o TiE, R Z T 72 2 X RWEIFH THRIS T &
HE9. 1S 10~25MDIENFINTB T ERET 5, BREITIEZER X
T GEOPFROTNR) L TWDZ EnD, LD ZHEFRICERT
XHEOMET D,

3) PEZEFNE L - FHHNICHREE R TEARDNES S 25513, IARZLICTF
WAL L, FABIXIAFOREHICONTH, BRI LIZT0%= ¥ /) —
IV I DR TR E 1 BRI R T N U w7 AKEIREEC K 0 H3E LTl
T 5,

4) BEU7Z30RHE, RO LB /2 FIH (BREA B, SREEGIT, 55
%) Arisk U7oBURHREEE (BIReEE) 2R L7 BT, E=— 482 A
N, kT H5ETrZ—F—R vy 7 A% (4°C) [TRET D,

5) BBIOBBGRAL, K% OEREUE 308k LN AL, TR B ekt
R

6) BEL7-aBHT, Hoft LenX D ICEEICHE L, RmElE2 AN TRIRIC
o TS ICINAE L CTHIED £ £569 5,
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I RBEEF
1) 18 ERMI BT DRI
7) 7Ry

Xylellaifastidiosa (XYLEFA) - https://gd eppolint

1 7 RUEDN LT m— & ZFOE O
(©OM. Scortichini, Istituto Sperimentale per la Frutticoltura, Rome (IT) and EPPO)

Xylella'fastidiosa (XY, LEEA)L- https:/fgd.eppo'int

2 7 RNUEDEI L FEIH
(©M. Scortichini, Istituto Sperimentale per la Frutticoltura, Rome (IT) and EPPO)
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b BlYieztiozalole EA it galeppoti
3 T FNUEOHRWRE (e i f o ER)
(©A.H. Purcell, University of California, Berkeley (US) and EPPO)

Xylella fastidiosa (XYLEFA) - hitps://gd.eppo.int
4 T RUDKDIER, #REERDNETESICHED,
(© J. Clark, University of California, Berkeley (US) and EPPO)
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M5 ANIHEMEICLDLY YA ~AT Y FOFEEK
(L¥ 2T b —HA = ZEHEHNR)

H6  NTHEICL S EA— i () GRS
(%05 b 3w 2 )
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A) XV

fa\“g‘; iosa (XYLEFA) - https:f/gd.eppo.int

24 7 xv4~r¢v//@rﬁoAmm@xﬁyhﬁ%ﬂﬁgméo
(© M. Scortichini, Istituto Sperimentale per la Frutticoltura, Rome (IT) and EPPO)

8 AL TDREIR, BLORIERLREDNERENLZ 5,
(© M. Scortichini, Istituto Sperimentale per la Frutticoltura, Rome (IT) and EPPO)
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9 FLIUTVEDEIR () KOA L PREORRER ()
(© Maria M. Lopez and EPPO)

10 ATHREIZLDT7 7L (LXa2T b —H A = ZRFERE)
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4 11 &@%#%%%%wfﬁﬁbfwéﬁ%
(© M. Scortichini, Istituto Sperimentale per la Frutticoltura, Rome (IT) and EPPO)

O

% 12 z‘) 7@{“@@ (© NAK, NLand EPPO)
+) 2% (ZDOMER)

Xviella fastidiosa (XYLEFA) [Photos]| EPPO Global Database
(URL : https://gd. eppo. int/taxon/XYLEFA/photos)
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T HRREDHER
2 4 Xylella fastidiosa (Wells et al., 1987)

ik T4 % : Pierce' s disease of grapevines (BT RY¥5F) . alfalfa
dwarf., almond leaf scorch, citrus variegated chlorosis, dwarf
lucerne, oleander leaf scorch, pear leaf scorch, pecan leaf
scorch, periwinkle wilt, phony disease of peach, plum leaf

scald

DA BB AATIN, AT AZVT AL TTUAR RV
. TAUBEERE, hFHH, TABrFo. =7 KA, azxZUh,
RITTA, TITVN, REALT, AF o

IR AV XLAVR, HTETR. VTR, VR, AT
B 7 KUE. TR, aF TR, ARD Y FRRO=LER L

Ay

AEBE  XEITAR, XL OEEOBEEWN TR T 5, MEOEEE QNIRRT fE - T
MnRTFo—RA GEEZMAEIED LR , EmNEE, R EORYES
Lo TA ML REZITD E, Fu—AN LRI, EKIROTHRHPHEEE O
BAZ<, ) CHMEWEEZERTHZ LT, BENEED,

[

San= G
1) HERSH

XEITEE S RIEME (xylem—limited bacterium) TV . HEE AWK
HmETHEBE (3 a A8 (Cicadellinae) . 79U 7% LU E
(Cercopidae) . & IFt (Cicadidae) ) \ZL V&b, ZHBIE
(LR, R 2 —) L), ) ICXDXEOEIRICIEERINIE 2 <. &
7o, KRB S D & OWMENH D (EFSA, 2015) , 7235, RRIMEHE
ITRERR S LT 720,
HEBWIHEORRIT, "I X —LRDAEERH D EEZ LN TND
D, ABHROFMEL, RBORE, TFFEMY L OXIOBE A L 28R
HHEEZLN TS (BFSA, 2015) , XFORFHIBEICRESND -
b, BRHT0 OMBERE RN ENnD, XETORFEEZ D 72 DITIZPCR
DX RIBEDOEBNTFIENLTE L 72D (BFSA, 2015) |

2B, XA L TV A A Y —T7HOM EhED N ARY T U7
X (Philaenus spumarius : AAREEFEAE) ZPCRIEICK VAR EZ A, XF
DR TET- L OMENH D (Saponari et al., 2014) . 72F. VSl
MMEOHDLERDI S, HNITIIHR YT U 7X0M, 443 3,34
(Cicadella viridis) oA L CuW5, oW MR BIZ W T H Ao
ATREMEIE B D,
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AT D 2 BBO—F) (FXTI a, A F - AARIEAE)

E5| (EERELY & fil
T AU 7Ky Carneocephala fulgida
Draeculacephala | minerva
Graphocephala atropunctata
T Homalodisca coagulata
Homalodisca insolita
Oncometopia orbona
Graphocephala versuta
Cuerna costalis
Ty 7 R | Homalodisca vitripennis
A% B Acrogonia terminalis
Acrogonia citrina

2) NZTH
BRI 0T % (CABI, 2020; EPPO, 2014) .
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