2. BiilL &
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5. 285 KL (Leptinotarsa decemlineata)
7 Bz
GiESSSEZEE7)
Ee L x

GEECREZ )
AR I EA O AT I, 4 1 |ILLESERT S,

[F84 71 M OFHE N A
1) FAEIL, B L X OEFEIFSZ I, FEEMNENTRY Z4E 20X 9
IR LS A ERET D,

2) AR - Shi & BITHERRY R ot i B 2 S0 BINE T 5720,
EL P HEREZ RS 5, £72, FBOMZR LR TV 5E THIRE
EG 25 LHEMENLETT L2, T<WEIE (RU 40— ) o, 135
ORBUIC IV INEME (E—TFT 4 7)) IZLLDHELARTH D,

3) RE LA (135) [ZBWT, #EH GERLE) ICRFN HILOMM
biznbzF e L, BFFVPESVIEESIC 10 REHESR LT 5,

4) BEbLOVRENERSNIZHGEIE, KAOIMTEREORIC LV RET 5,

[FAfIC Y 7> COEEFIH]

1) AMEOREShdE, SN LEOUKGHZERE L, BEMICIET X ToE

EREVWRSTZE0bD, HERPATNTT SICERRIRDZERH D
(BISIC HEREICTEH LR 2 BET L2 0H D), o, FrEk
BATHEEROD 2P S 2 X0 IR,

2) —FhH., BREBEFOBHLIOFERLE LT, =VaUYART T by, AF
=VaUNYRY TN, A BN T T NU% Epilachna J& .
Henosepilachna J&7 > b LT NH DD, THHDOREOHHIZIED NG
WEMRZ 7R L CREREHID D K OICBET L0 AL ITEDORIEIC L - T
Xpl45HZ EMTED, £lo, T A INLY Psylliodes angusticollis D
FHIEEREA T/ (2mmfRE)  ZEIC 1 ~2mm OO RIEZIET Z L0 DOR
GIEBITE D,

1 REZWFE
PRI U 72 28 HUFSRARBAMEE 2 VT O SMTTZRE D RF U L 0 [FE 21T 9,
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B RR 8. 5~11. 5mm, RITH-ERIE T, BE AT IR~ E, iR
WMEHFTDH, ERI5ROBEEGHSEEZR L, 5 3 & 5B 4 eIl EBAaz
[ONcRiEER

BN AED
DEITEO

A1
=/[anA

Bt (5T &
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2 1 #itEn

[ILENPEIA

- RN At S5
AlCm#Hens

e

. wzEr<

B1 305 KNALASORSR (£: 5&; fR: @F; &L @, E@; 5T L8, ®E@)
OHFEF.”Naoko Nakahara

S BRG R OKEITA 15mm, FRIFHEFICEEH L, BEITRE W, BEEm
MOfkf D% G 3 OHIREAT 5, 3xOHEAE L, FHIL3HTNEZ
x5, MEEIX O Hi, BEICES TIREDNZEL L, Wllinsh RITEERL A COadEs &
BHENROH D BATZN, A2 ENQD Z & ICHEORAHE L, Klngh B3k
th, SHER &M, AR A O RE e M, T & TS EIC 2 >, Al
Nz 1 >R E AT 5, BEE 1~ 7 HoMiElziZzieh 2 SOEE
AR DY . EORITKM ATy, EHHE S - 9HiDi b K,
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>in 4
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o
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M2 3037 FNLCOHPRER (£: F@E; bR : Q@ £ : B - )

Photo credits: Alexander Konstantinov, Systematic Entomology Lab, USDA
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I MEEIFEEAOMEWVEIIE T, £& 1m iR, KésL X OZFETmIcE |
TEHOIISL 2 S 5. IR OINIARARSNREZ 2 L, IR0 — w3 S i
2 S, TORBNIIER I L TRITEE,

UGAl1243044

M3 A3 FNLTORER
Whitney Cranshaw, Colorado State University, Bugwood.org (CC BY 3.0 US)

v HAHEERRVEMEOEESEIE

1) FANCE L CTWDHAREZ EE LTERINT 2 2 L 92503, RIS e
DI ONTHEEFENDL O TRIT 5, £72, Z2HFE AL CE5E5 13 THE
THIULFE—EERRED D EEEIL Z BRI 5,

2) BEUCHY - TiE, Bl — 2 E il LI2BARS (7 VESE) 2 H
W BB ICHGGR LW K D e HiEE & D, ATRECH AV B TR R ALER (B
e F UFERE, T0% =X/ — VKIREE) BTEXDHE LI,

3) BELZREHI., Lo i SEkme (B0 §ik) /2307 =
DAY Y 2 —FE AN 10% T4 7 — ViR REE (AR, $h i & OWPsE
i) CHRE L, RBIOMEGERIC LT FIH (BRI B, BB 2L
TR EHRECEE (BFEER) E A bR TRET 5.

4) REEEMNT DB, EREO L O REREE LWL ) F AU A 7%
TERE L, W T 5, £2, =4 — LRIRIREED b DT AEZROMES
R D HEN L5 e il 45 Ule B CHRE LT 5,
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T RFEESF

M4 205 R/\ASREH
Scott Bauer, U.S. Department of Agriculture; this work has
been released into the public domain by its author
(https://commons.wikimedia.org/wiki/File:Colorado_pota

to_beetle_insect.jpg). . UGA5178045
5 1035 RI\AZDHR
a2 — F % 5 5178045-SMPT : David Cappaert,
Bugwood.org (CC BY-NC 3.0 US)

UGAS5381089

M7 303 R/\AZDOHR

- 3 <%
6 005 R\ASDLE o o 2 — F %% 5381089-LGPT : David Cappaert,
AnRo00002 (2014) This file is made available under the Bugwood.org (CC BY-NC 3.0 US)
Creative Commons CCO 1.0 Universal Public Domain

Dedication.
https://commons.wikimedia.org/wiki/File:20140802Lepti
notarsa decemlineata3.ipg

e ’.;.i .
' UGA1148010

;- e

v 2 : UGA1243047

®8 05 R/\ASDIE B9 103 R/I\ASICRESNEEHL
2 — F %% (1243047-LGPT) : Whitney Cranshaw, &
Colorado State University, Bugwood.org (CC BY 3.0 US) = — N5 1148010-LGPT : USDA APHIS PPQ -

Oxford, North Carolina , USDA APHIS PPQ,
Bugwood.org (CC BY 3.0 US)
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T NMRRE RS

24 1 Leptinotarsa decemlineata (Say)
Jo4, : Colorado potato beetle

oA REARLRE, 177, 470, Mra, TEARL Dy TRAA=
T.AZVT, UITAF, UARFRZ L HFH (FL—h-TVT
KOATANT o RIZRS,), ZAN=T, A=A NIT T35, X
P2 dbvr R=7HRME, ¥V v, FALFXFR, /a7 F7, =
VIR, Va—IT A A AL AaR"FT AuX=7_ k)Lt
T.HAVXRE Y Fxa, FTrv—0, KAV A H)— TT
A, TINHAVT, RXRI—y ~YLF— RRA=T « ~ LY =), K
—Z R, AVEHN, BEANRA BT, U NT=T, vy
TN === T ., a7 TAVIERE, DS Axv o

MY - TR, B I BRI KO 5 TV B D AT
XA TRHEMICITES L, b~ b, RIFORTEMY, L OND
LE, ZIXZE, ZBTEE, brovAbIRBRELOENE
£h 5, (CABI, 2021; UF/IFAS, 2021; fEMR/KPES, 1982)

AR M ORBAERBIIKIRICELA S, 1 ~4EOFRATH D, KlALH
(EHE., RIK 25~40cm) TEALT S, BARBITENOHEITHT
T, BolCOl> TEFRNSHBLL, FEMMER R T D720ICTE
TIIMANC LV i 5, pchdoEs, BARNIRRT 208, BiA%, &
N HBL LR b IR LR T D, INE 10~30 fE25R% 5 IR
B L CHTEMYOIERICEINE NS, HERCRITEE ., BoEMIZhz > T
FEOR L. 1 BEDOMERL R DOFEIIEIT 2,000 HLL EICET S 2 b H D, P
X4 ~9 B, ShifE (1 ~443) 13 14~21 B, WKL 5 ~10
HRETd %, (CABI, 2021; BEEIIKFERL, 1982)

OB ARFRDJRFERNIL, 7 A ) B ARE OV T, TRIZBF AT R B &
FWEEL LTV, 1850 RIS OBk ~EA SN Hén L x ~%
FOEBNBEY | A NE BN TES L X OFETHE ~FAEL Tho
2o 2D XD BB GAOIERIZE BB ZOBEN I L 503, 23 @R
DFEFEIFED NEW2NEIC LD L 2 AL RE L, 1874 FITITKRELERIC
FCELE, ZOROIKOBMEIFHEMK 130km Th o7z (ERAKRE
4,1982), E7=, Fsm v A 7V BIRXIZIS T 2 ik Fili 8 SR IC BV T,
16 HE TR 115km B8 L2 EEDSHER I TEB Y, BoOREE R, M
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x) LAFEOSEE OFBERIR S RIS LTV D (Liu et al., 2012),

Biks « EAMCBIT DmEDOEFING, L FOFTENETAREE Bbisd (Liu et

al., 2012; Barcic et al., 2006; Gransbo, 1980; Bejer « Esbjerg, 1980),

- BEERIBIER ¢ BN A P OICR AN THHAB LT < WilE (XY
g4 —Er ) RMEEE (BE—7 4 7)) ICL o THBERZ
MHOT AREZR IR Y 22 < OEEZ I L, BT 5, FAED
WINTIES L X OIFS TSR Z RE L, RIS Y
(m@%f&ﬁbﬁéﬁ% %E%E)®ﬁ£%?%5@@”
. ZOFR, RS ZWUNIASy (BEAEIITEE L7z H 2 THE
) 7562 &,

- SEAIECA - BAEDHERINTZES L 21EE IR, RSS C TR o
B SR O BRER 2 B A0 & L ChiAl a2 BERM L, X 5I2HhR
DO Z LT 72D Y 7 4 L b — b g E OWIBEM TR %
B, R, FO0BES L X I3 TORKEAmA, FAEFIM
W0t DEREFRA~DOBREAIHAN, TFE L& 720155 MO/EmOF
Br5 COEFEA S TE HRVIT I,

<BEXW>
Barc¢ie, J. I., R. Bazok, S. Bezjak, T. G. Culjak& J. Barcie, 2006.
Combinations of several insecticides used for integrated control of
Colorado potato beetle (Leptinotarsa decemlineata, Say., Coleoptera:

Chrysomelidae). Journal of Pest Science, 79: 223-232.
Bartlett, P. W., 1980. Interception and eradication of Colorado beetle
in England and Wales, 1958 - 1977. EPPO Bulletin. 10 (4): 481-4809.

Bejer, B. & P. Esbjerg, 1980. Survey of insect pests in Denmark 171978
and 1979. Entomologiske Meddelelser, 47 (3): 110-114. (In Danish.)
CABI (2022) Leptinotarsa decemlineata (Colorado potato beetle) (Invasive

Species Compendium, CABI) https://www. cabi.org/isc/datasheet/30380
Gransbo, G., 1980. Control measures towards Colorado beetle eradication
in Sweden. EPPO Bulletin. 10 (4): 499-505.

Jacques, R. L. Jr., 1988. The Potato Beetles. CRC Press, Boca Raton. 144

pp.
Liu, N ., Y.-C. Li & R.-Z. Zhang, 2012. Invasion of Colorado potato

beetle, Leptinotarsa deceml/ineata, in China: dispersal, occurrence,

and economic impact. Entomologia Experimentalis et Applicata, 143
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(3): 207-217.

UF/IFAS (University of FLORIDA) (2021) Featured Creatures: Colorado
Potato Beetle - Leptinotarsa decemlineata (Say)
https://entnemdept. ufl. edu/creatures/veg/leaf/potato_beetles. htm

JEMOKPEDL (1982) FERARRAIRE RO, FEWBRRE RIE®R, 8): 6-7.
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8. RATEUFaviE
@QanrvEF7RaTtwFay (Meloidogyne chitwoodi)
@Meloidogyne enterolobii
[>< FATEF 2 VEFRAEFER TS, 22 TlEan yt“??\]
a7 F 2 & MNeloidogyne enterolobiiz F & Titakd 5,

7 HAE
BLESSSEZEL7)
OFEsLx, b~h
@k~ b

—

—

A A A ]
AL, SR O A E IR ISR 1 RPN S,

(R A 515 M O AN A ]

1) &L, EREOMAISREY OH NG E L ET, iEfR 2R e
Do 7k, RAHAIIBEERNRAN TR Y DECRNE I ICHET 2,

2) BE LAY 720 10RO 042 F LIk 2 xR, AT ARRE
DEFERD LD ERTHET S,

3) BERBD-THEIT, B 2R THROKES I IFJEHZ I 0 k9 Z &
IZED ., IRAR~DRZSOFWZHERE L. RRICZSPIEKL S, BORE
RAEHEE OGN 20 AR THRT 2, el AR 0 45 HIH
PUCREROKE I F 2175 2 & & T 20, EFHH T Ok EHRY 538
LWEEIZIE, B TEROKEIY THHERRETH L, FENREDL
WIEEIEL JEREZR LT D EMLkR S, RO HE2T VN AT
TR Lo BT, B 28T %,

4) Fo. B L rHEZHWCRELZIT 2 Haid, AR #eIE5 0
S AT OBLZEIC OV T, G20 10RO RRE 2 /R L. W5 H
EZEIZLTC, WECIDIEROFEZHRE T 5, FENED LWERDH
DTGB, TUXNIATEHETHE LI LT IO 2T Tt i 2 £
B35,

[ IS 7=> CHOREEFIHE]
1) BROKRA b
HI R ORI R IR I CH AR SOBEN X a T FavDEE%E
W9 %, FRCTERDO R a7 F o vENEE LI WES L X CHEE
WRRAE LGB IAEOFEEEE D,
7)) EEHL X MEREINISRRE MO L) RSB OMEREZ S Z#E T,
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TENZ N M EEIICAEBTARARNH D,
1) b~bF HERFELWEA, MEMICEETRRE, Ebxr o, EDHL
MEBID,
B, A THRIL, A LE BRSO, REICOW EEITMFEICHE &
L. BIOFAEHSE~THFEZFEFLIAETRVEL IIZERET D,

1 REZWFE

rb

BRIRE 7T SNTZABHC DWW T, UTOFIETHREZERT 5, 2B, F
FHEW) T OIER K OB OISR EII R 2 72 o F = VR THEET 2720,
fliZREiE L L TRIs 2l (PCRIRE) Z1T 9,

F7o, MERRROZERMRE 2 WIS OTEREIC X > TH [FEED ATRE T H 2 M FE
(TR E S 2 B ORI A AT 5 F ICRE KT D,

1) #EosEE

3

I L > TH LN MR E AR OR Z 5584 & A A% %2 TV s L C
AR A ED 92>, HRISHAE LI2IRD 5 225 CRRE DK HIZIR/F L ThHbE
THE 2N EHS, BHL XTI, MENNSRREEYO L D 7255
DERZF &R 2T DT, YeZiy & A A% CfH L Cilf R 2 B 4, 12
ENFIHCTERWEGEAIE, BEN DL~ A TE 2 $ISh & S EEd D,
<SENH>

X a7 T o v O 5k
O AIRXITEEEHSIZH N, RS (3—1) ObDIRSLHED Z 5

D HfRANL S HRAATH VY, KEANTEY Yy — L0V T Fa—
AWFFHIEE T,
@ MR HRIIIR Z SOMBRNENICHLE > T-IREET A TS, AR EE U E
v FEHWTIRZ SO ATk Z2 D> L3288 LT, 1mmg5 (0. 43~
0.74mm) OFLHGTHE ST VIEEZ LI R E2 /T 5,

2) WETD

FEIZ L > TE LR R BDNAZ I LPCREDIFE FAIC L » CHix
BT 5, M. FEZENIZOWTIFEME H 2 W I3EE O OB E AT
T5HZE

AR VEMAEOFESIE

) BEELL7-aEHE, RBIOMEGRIC L E R FHIH (BRIA B, BB, 5H%)
gk L7 aRHREEE . (BIReEE) 23R L7 BT, B =— L RIC AL, fk
TAHETYZ—F—Ry 7 2% (10°C) & L ITHBRELETHRE T 5,

2) PUBOERBGINL, M OBRBUEICRESk L N SIE, DR, AR S

LS
) ERELL - URHE, Bt L7V & 5 ICHEICHRAL L, (7% A TSR IR
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S T ARBFEEEIZINE L THIED £ £ EMT 5,
I REBEESE
1) HFEMEWIZI T DR
T) agrberRrasbrFay
a) b= b

X 1. B EDOIID H (Al — L idfx/N AT Y 28 0. 5mm)
(BhEfa st 2t g e )

i

~

X 2. B EORZ S
(BH¥E RS R )
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X 3. B EDOIDSH (FTV VT kT I—TYL)
(B fadt Btk R)

b)E# L x

Meloidogyne chitwoodi (MELGCH) - hitps://gd eppo.int

4. siEToMER fF et 7n)
(NPPO of the Netherlands, EPPO J V)
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X5. HEORKFOFEE
(NPPO of the Netherlands, EPPO L V)

A) Meloidogyne enterolobii
a) h~ b

X 6 X 7
Meloidogyne enterolobii \Z X DRSS (ZSBREXLFHETH)
(BEA R 2a i e Al B e fit)
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8. anrerxrartrFar (HYYEEPTERX)
AT DOTEEER (27D RICIO I RREEND), B W (D5 ZBRELEE Z5),
C:AR 72> A L 7R th

9. M enterolobii D 2 Hishh
(FEA R 00 i o i B HE 1R)
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F HEERDMER
QarerevrxrarztrFavy
24 Meloidogyne chitwoodi Golden, 0 Bannon, Santo & Finley, 1980

gk 44 %E - Columbia root—knot nematode

S hva, FTZUH Ay =T RAY, TTUA X — R L
N, BT 7Y B E, T AU BAEERE, TAEFL. Ax o

BT TV A, RAYTYRA, =T A F ALK, ahFX, FUEn
g, AanNEIY, adhs d—ayhT, 9—na vy
THUN, FTIART, FIXFTH - THEY, v VU, N
VT, AT JYARAT A, =V, Tl s F R L
T, =k NbAva, RTUT 4T TINVT a3t TIAT 7L
Ty, AT A m Ryl

TERE © HERKH & 25 2 WIgh BidortR, MERR HUTRFEI R e LA LTy | B
BIRO B 5 At E T, MEXRRE430~740 pm, {AiE344~518 umTH
%o F2Wshmi, KE336~417 pm, {AfE12. 5~15. 5um, B3 < 39~
47umC, SESRE B R HEIR TH D, BEIZIARRES87~1268 um, KIEIX
22~37 um THIHIRBICHIL 72> TW 5D, B35 < 4. 7~9. Oum THERIX
Lo TS, REIFIFIRTH S, IHE. £S79~92um, §H40~46 pm
ThD,

AERE - HERG R & B 2 WIh USGEEME N B S A5 HER R F TR ORITES L
THAET D, WURRE N ChHUL, 1 HMARITK 3 ~4BMTHY . HHM
S~LMROBETHL EEX LN T WD, Meloidogynelg DYy RITFFE
M2 L CH 1L EAZHITHZ ENTE 5, AREITIFE 2 ITLh R Tl
AL, KEFTHAEZEDLZ LN TE D, AFEITSELTIR~AD AT
THRAK A COIRERME T, HEEDOZOIZITKRIK6 CHLETH S,

/\iFB(:
1) BRI
THERT 5, AREOBEHGE/NIIEF ICRESITW5D, 52 1#
B R ORI EhRE D 2 59 2 N2 OIEEEIS temlZ X CTH D, #E
HKIZ X VBT 5,
2) NA&57HL
ARFENH L WHER~MRAT D720 O ER R, EEZZ T T X
TGRS NI EMOBINC L2 b0 TH Y, ARNFE LRSS
R TAEEMIC L VBTN D, B, EFIHEY O EE B R
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(YRR OIG G HIEDE L TRBEIT 2 Z &Ik > Th . AT
ERAE

BB : Zmaer U DD Al XV Ay MRIAlLL A I T HRAFIRE D11
< WA 72 EIZ X BB L OFEE EEM O 3 LL Lo %, thoxa~
U T 2 RICHE TR EIT Y, £o. BREEFEMOOEEORELH L
BT, BT EIRNC Y512 O 5 A Ik &3, 1E
EHIA N a2 — X ERT DR EOEEEH L DH, HBEIFYDFEE
PYED B DTG, FEWFRIE R 13RI 5 5,

@Meloidogyne enterolobii
2 4 Meloidogyne enterolobii Yang & Eisenback, 1983

ik . 4% : Pacara earpod tree root—knot nematode, Guava root—knot

nematode

A AR AU T U A hEEARILRIE (FEER ) . BB,
NREFL, AL A RV, a— PRI —)L, BRI, TIFF
Ty, wI7UA, M7 7V BIERME, r=7, TAY=VT, =V —
NV, TAUBERE NVA#EREZGERY, ) ( JT7T~<T7, aRZY
B, TTUN, RRATLT AFva, Fa—/N fhJ=H—F. N
o, S hVa, wT 4 =—7

HIMY 7T T a—b—, IJFFL . AA B, Fau ), NRDRF v,
Tkug, FYRARTIV, vauh, =Yy, FyxwPos,
NoATZv, bbb, ZRa, FR YA E, NVBRY, XA
X7 &

e 2 iR <. BRIRTH T OIS DI o TV d, KE
[£250~700 um, AIEIZ12~18 um, JEDFE S1X15~100 um T, JEUHFEH S
FE5~30 umTH 5, MEITHEROERK, BERO L S At Z T, KE
13400~1, 300 ymC, AIE300~700 ymTdH 5, HEFHE L, AET700~
2,000 um, {AME25~45 imTH 5,

AERE ¢ MERR RE400~600 fEDIRZFETe, 7235, ANFEOHEAAFEICET D15 H
IZ72WS, D Meloidogyne | BITITIEH A LM TH 5,

1 RO WL AFEEREE T T4 ~ 5 M, shdidphice s £, 31H
W2 24 0 9, 200CDEREEDS A, 1AV 6B & 725,
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TIRR
1) BRSHK
TEEWT 5, HERICBT R A S OBENTE Fon REIZRO
LN, BT EOWELH D,
2) N#&ITHK
FERGEEIL, FRINTCHEEZEM T, T &R DR E MY
R0, W, BB, M E Lo B EKTH D,

DIk © £ TRVWAE ORSE TR B 2 Fhi 45 Z & 23, ORI &)
RETHD,

<B3E 3CHR >

Braun—Kiewnick A, Viaene N, Folcher L, Ollivier F, Anthoine G, Niere B,
Sapp M, van de Vossenberg B, Toktay H and Kiewnick S (2016)
Assessment of a new gPCR tool for the detection and identification
of the root—-knot nematode Meloidogyne enterolobii by an
international test performance study. European Journal of Plant
Pathology, 144, 97-108.

CABI (2019) Meloidogyne chitwoodi. In: Crop Protection Compendium. CAB
International, Wallingford, UK. (Online) available from
<https://www. cabi. org/cpc/datasheet/33235> (Last modified: 2019-11-
22)
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Oat, wheat and sorghum cultivars for the management of Meloidogyne
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EPPO 3. https://gd. eppo. int/taxon/MELGCH/documents, PM9/017 (1)
Meloidogyne chitwoodi and Meloidogyne fallax

EPPO 3. https://gd. eppo. int/taxon/MELGCH/documents, Data sheet on
Meloidogyne chitwoodi

EPPO 3. https://gd. eppo. int/taxon/MELGCH/documents, PM3/069 (2)
Meloidogyne chitwoodi and M. fallax: sampling potato tubers for
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Meloidogyne chitwoodi and M. fallax
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20264F- 3 A31H  [FAREIZY 7> CToOREEFIE] I/ BEX 28N
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9. VAMEUFaEE

DY HAELVR MU F a7 1 Globodera rostochiensis (ol lenweber)Behrens

Q¥ HAEOALAR M EVF Y : Globodera pallida (Stone)Behrens

QT YA LA MEUF ary : Heterodera schachtii Schmidt

(% VA MU F 2 IR ORICHFET DL Fa T, MRS E HO )
RNIZEEIN U, R R R REE CH A KDL Z LN TEH U A N AL
THZEPRMTHD, VA MIFERIT/hEL (M) | bbbt ED
W, BEPICH D L ROFIZ< W, BB ORN S5 S D
WVEIZROR LTV A RNOIIRSE L, ST A b T, RICEFE
T5 (M2) . YA bErFavTRFESTERRILROT, 22 TEYY
HAETA M TF 2y (LIF I6r) Lo, ) . ¥ TAETBI AR
trFav (BUF Iep) &Wo, ) | T4 A bk Fay (LT

o (Hs] W9, ) ZzFLHTERBT 5, _/

7 HRE
(GEESSSE L)
1) GrXOGp : B L &
2) Hs: ¥¥ XY, oA, ~"IH A, Taya—XFryLr vy

GEESUE)
1) GrXOGp : flEfF T4 2 22 H LD AEFTHIF A 1 ~2E (1 EOHBEIX
FEATT 1% 3 2 H EARE)
2) Hs : fFRESOIEMS 1 22 RO AT HIR S (E~FK) 124 1 M5,
ks, AR HEVITE 2L L ETOMKBRA T A MR- TLE
W, BRERETR S TH VA R EHEORXBINRONRL R BETNNH D,

K1 GroRExS (WBPERTERX, LT, FPRenBEODIGE I3 E TR, )
VA NMIFEFITNSWDOT, FETDHIE
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HRICHERFLT
5 P
FARERS. YRARIZEA

EHASRBEERL.

BX4 5.
2 YA REBUF =2 Heteroderidaek} (Globoderalg. Heteroderals
) OAIEER

[P IE R OTHENE]

1) SAEE, ORISR O RN HEE L. LT, RS Z % ET
Do 2B, HEHLEIFEENENTRHRY NELLRWESICEET D,

2) FHENeREREb L, i EMoZER, TEEZ2F.OLE LK, il
DRFEOHEEEZBERT S (K27, 28, 31) , ZOHA. # < 2> BAFREIZH
HL, IOWTERFEOFEEZERT 2 MEITR,

B, VA MY TF 2 vOHA, IFHNOEERO Ay FIRITR D
ZENZW (K27 . L. YA MBEUVF 2 7IRREADSEWIC I E N
HETIZSEL B0 | BRETICEMEAZETLHZ 0D, ORI
BRI ERD D DNIEN > TLE>TWDEHEALH 5,

3) BEHEDR DS TGE X, AR THIVUIHI I (R, S5 ZLmwiks
BEy, HIFEIC0. 5 VREDBAa~H M (K29, 32, 33, 34, 37, —
B Gr DR BT FE A, HsOGplid A A T, ) Ok BB Ean T A K
(X35) MAHFE LT EZHRTHET S (LT gz Luv
Do ) o MEPRREZHEHELWEEITIE., 25 1 IR0 HERZ 2 FE T 5,
4) FTFEDRGED LWGAIL, TEOKRTEET VXNV ATHETRE LI B
T, MVRZ EBRIL . HEUEIZEHAL, Fblwbd,

(P& Y72 > TOREFH]
1) ABARRIT. VA NVZRIRI ST OMIFE, IEERRE, JPRARRIZED
AREMED H DT, EYBRZ T HERZ 2 EZ L, YA bt FavIilk
DHONE I DHERT HZ L, M EEOPEEZT TITHBITE 220,
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2) Y 2 T 5%, Kaed v UL DFETHY LiF 525, ##Y L
FHOBICELZCHE D & A RO - BELL TLE S O THEEILITH (1M
3) o Y LTk A BT L ICHImICE S, £ TIIAREID o HiEIc s
A FINEONDHER L. £ D%, RO BEEFNICRE 2B L, RICVA L
YFaUNFEL TRV NERET D,

<l A

X3 T ~YLTHEI EENTRY BT 5,

3) MRICFHAEALTWDIRRE (X 72REE) OMERLRIX, KEICENH DD
T, fOFEEE & R T RO, XX =FUTT A M ERL K 5 7e8in
bHHDOT, FENMLE (K12, 13), 7o, HsOMEpk i HEL2 F L > T
WOHEERHY, AT RELWEE LD, BBRAOIITRDIRY, E
(REERSEE T CRIERT 5, 728, HsoGpld AV (X33, 38) 7%, Gridn
(X34) (27220 D, £z, MERCRAEEA L T R MIR D &A1
@72y, T ERXBNROX I K BRDRIZEFEET D,
RICEATDHIHRERTIE, VA MU F 2 7OMIRZSFEoRa7®
VF a2 TUENDH, T XYOMRZSF (RIKE : Plasmodiophora
brassicae (JRAELEWOME])) OE ., FRSCSURDIER LIEZ 5 (Fen
FRED) ZIERKT 203, VA MEUFavHIIZ SFEKR LR, xa 7k
v F 2 UM (Meloidogyne spp.) DIGFEITRO—EHN 1 ~FmnfR LR k-
WHNSIRZSEKR L, B Favi3Z0FRTlRET L, YA NEUTF
2 UOEGATEZ SITERE T, RICEREZ /S (0. 5mmFRE) DR
HHDWIET A RPFELTHNDHDT, RANTMRO TES TH 5,

&5 1) HER2

VA MerFavomitFiEE LT, 35O EEARRL., e ATy
A NESBET D BERZ LW HIERH D,
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O 1F3HE 8 X8 (XiX16X16) # (=5~10m) ODOHE THEEIZH 45| &
(77U RERE) . TOREOTEE0g (A7 — 2 TRE > THIER D
H5~10emDIEE O 1THE) ZEET 5 (X4) . 7o, WFIZ 24X 243
Ao T GO TR Z MG T 5, 135K E LT, 5, 000m &7
D, 200 R (RR4005F2EE) BT 52 &1c72 s (BEEEITIES Y 7
D 1~3kg) ., 7o, HEREUISZWFH L U222 Bk (K5) b
8 X 8 HIE L [FMEDFERNE LN TWD (BT BRD & [FEE, 243X
2BAST-HREND, ) . B, 5aiE (ZHONUME R O S5 © Bk
B4 2515 13, 352 H CTHRETERVWO T, LRV,

84 (95 A—kJL)

B4 8 X 8Hk 5 Wik

@ FRE LB EIC LEE X0, 03mEl EOR Y I AN T & < 1B
L. Fblmsd, BMRGFET 258130 RFICENTEL,

@ FHEMEF NNy MZEEEZ 2D _XELIZAT T, E6E5IRD
FCHOHERESED (BHOPIEBY RN D D & VA NN+ EEETd,
MRHETEZR2WARBMEN S D728, K& BTl <, )

@ +oEEE L EENS200gE LD KA E—D—TkE EBITAN, K
SMERED, B, FHFIWCVAMREENTVDEZERH LD, A
T2l E o NS BB E TR S TRAITET,

® 20~30MRREFET L L, WEEERWS OIXILA, LA NIk
ML &bz BT 5,

® BELEVARNKROKRMMEZ, 16X v aZx b, 60Xy azFIZER
BRI LiATe, v T —OKFEEMEN, VA RREEN TV D AMREMED
b DRMW Z FORICEE L, REQRIMEMEZRT (2o FIEE, A&
7o AN UL 2 Wi RS AGE IR NAMBIZ 0 L7220 K 5 S O B2 O
HCITV, ARSIV - KBRS E R T D, ) &
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@D TOMIZED SN A MR EENTWD A[REM:D & 5 M) % /N 8 7
= —0FH L (AAHWTABLTSH XV, ) 2B L., FEIREKE
THZEL, VA NOFELZFND,

MR NEDEETAEAMME LT T2 v 7 EBRLAN, GO THRE
L2k RAEETEUA N, 525 RO 58 Ik OXF R B SRR T T
OEMIZIE LD,

KEHRZIE, BOBREOREFEE TRV E (A MEAY0,000m 4720
100 F A RHHIER) | T2 2R LWE STV, EWRZIC
DONTH [FERICHR IR D 5 D,

(BE2) Iy TRz

GrXk OepDIfZ ke LT, /hEREEHL 28X UhAE) 2 1L —H4
CBEBRRT T AF v 7y FEICAIL, By TN TRIBS . 20RICEHE
LTV A N TF a2t T 50y TaziE (REHMM(2007) w90
ERHL (K6, 7) , ZOHEZ, YA berFavzmtidoowic2
~3MMAPNLZ & MM EEEHET OMLENDH D &V RIEADN B 5 X
M. ZATHEEICEmTE AmE TITEROIFN, BRAIDFERML T
WHHR L H D, ) . By TlE R OERNSHIR T A T o v E
T AN TXLIL, EXT A MU Fa U B TEXL 2 L%DF|
SRH D,

O 135G s bk (2B 1) oL REERIC HEAZ T 5,
@ 100ml (X1Z250ml) DFBHD ST 2F v 7 w7, 15g (250ml 5~ 7D
BE1326g) BIEOFEH L L2/ £ (Gr X OGpiez M ifE) #HEJ

Do

@ EFHERAT—a i Th0ml (250ml 7 v FOEE1X125m]) D +HEEE D
v FNFED D, HaE T LM B2 BICHED UhA O 5 5
HBHTHEDRY, ) | HBExT5, LIFREITLICs5 vy 7 (58 B2
T 5,

M6, 7 MMEEZEYFLEDYT
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@ FHEAS—UIIHEZBERLIEENEDD T LIS (UIT L a—
VTR 5,

® /I EEFRELZY 71, iR (I8CHKEEN, FH14~22CThH

AUET]) T, BT CIRE TS, B v T OEE K OMIEIZE D K i
Lo, REHIIEE Y TRV &WE%T%D IREHT COLRE D3 LB,
o T EER—ABIZANTEITIE, SEESECTHHRE D THE,

® #HHE»S2WE L mi@ﬁwﬁﬁ%ﬁﬁb K53 #TEbﬁmio\
2~3mlEXERKRT 5, BITHAKHORZRRT THBITIX, KDWY
T A2 mBEInNE T 5,

@ BUESHEE AL, HWMER RN > 7 O i <ol i ORI FF AR
LTWDZENERTED (K8) . FRICGroyh, M RN EAL oo
TLBHDOT, BOFRT Vv, —J, GpOLEAIXI2E A T X R EN
A28 HHDT, IMAM. MZ2akilT 5,

® MmBITHWELEE, SRS 2K TR, 1200 T2045 LA EA— b
7 L—"7 (HUAMIT0°C T 1 FRILL O RZEGLEL G 7l) CTUOBERE | BFEHE
T 5, B, VA RNORIIGM LR T, M BEAIIHICES 20
Zk,

8 1w TMIE TH DI LHGpMER R, (REIZSGp D MERL H)

< BB IR >

REEM (2007) TR F I TNy TAEVA NV F 2y
OfEi G - FEHEE, WREREMTERRE® (FrT7102) , A
F4E (https://www. naro. affrc. go. jp/org/harc/seika/h19/304. html) ,
(B _2022-8-24).
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1 RELWMFE

PREE 213 s =i EHC W, LT OFIETRIE 2 FEhid 5,

VA R DOIRILGr « CpNERIE, HslZL U BThHD (M9, 10, 11) . B,
Gr OGplE v A DO HRTEFEDRXRHNLITE 720,

X9 Gr. Gp [X|10 Hs

Y ALDR
O O 6 D
LEUR T Bk

DAMDFIR  A: Heteroderal® B:Cactoderal®
C: Punctoderal®& Dolichoderal® D:Globoderal®

X11 A FORIE,
VAU TaIIBIC Lo TR NDIENER D,

1) BAMERRLEE
Gr, Gp, Hs & HICFIBORIZH RIZ/HAMA L TWDHH, NG AT
HITPRIZE STV R W28, HE L LICFHAE L TWIUL 6r XX Gp, F ¥
XY T A, NI A, Tayal) =Kk FRT LY 7% ELTW UL
Hs O R[REMEDM D TRV,
BAE Lo MITHOW TR, FERBEEE N CEHESCARROBF 2R L, v
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ARNBSFa2gNE)DERT D, VAN TF 20 ThoT2 FRE (2
W\@Wﬁ&8®%%)@ﬁ%ﬂi%@gb%@ﬁ%%mﬁéo

VA NIRRT ZRNBREIND I ENDH LN, R =OGEITHNSH D D
TRANIES (X 12, 13), o, RRFEOIFTHIVUIIE R FEI L,

X 12, 13 BEH L r ORICHET HRL =D —FH,
FEORBETIIV A P F a2 L HEVWST WY, AELZE X THET
HELHADODEITH (RH) BRRZ, F=72L¥5,

e R ASSEA THRENE L FBEIT/D L, VA NEMRENRD L2725,

Lo, BEPIZE A A FEWI R MIEEILTWaE (K 14) M3
HY . ii%%ﬁﬁw IZBWTY A M RBBRHEENDZENELHDH, VAR
®%<mim®%k%2%hfwé VAR Rk, REORTNU A NER
2HIED, VA NOFEHINE T D DIEFRICRWGENH S, Rili DT,
&W@ﬁﬁ%@ﬁkmmﬁﬂgi<ﬁ 295, BEMACILMEZ G VXL 91
BELENLVA NEED L, VA N ThHIUEH N BII0H 2 High b2y HE 4
HZEMB (220, BURAMNDEGAELHDH,) DB, VA M RITEDSEWS
BN L o THIPRLYRITH T I 220,

0000
5000

_ S04 m

AR E DR

,WQ

% 14 wwwwaﬁﬁm@/x%&/xFﬁU%(/Xk4b)&@ﬁ Tﬁ
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Hs 1Z3 2 MZIRPEED 3 5 D TR DAL E 2 Ll 3025 0 o s (K 17) .
Gr XY Gp 1T A RWEKIED 726D, BRFADALEN D IZ WEERH D,

VA NDOREIZ L A REILAZ E 3720, RBICOWTEMIREET 5
FIZREZIKET 5, FEZKET 2B, R (BIGER) 230k
I %,

2B, ZEETICUA N TORIEFEEZTZHT D,

Gr KO Gp Oa. MM OULEL ORE CRA XKBIT 5D T, A RO
Pafaftir (X 15) 2 SRREAMEE F OV iy . LT — M LT, AWK
W (EEE) CBIET S, SIS L EORNMIZEMENS 5, £,
RO+ pm Bz & Z AR S 5 (X 16), FEMEOER (a) &M
2O HILY £ TOMERE () DEE (b+a: 7 IRy ZEEWD ) A 6riE 3.0
~4.5, Gp 1% 1.2~3.5GEH 3 LLF) TH D, 728, Globodera BITFEIZ LV >
A hOREMEEILM ORI O 7 F 7 7 OBEROBCE SN R/ DM, 5 2 #ish ik
DIFREG R D, VTN bEEE (BR) BH250T, 2L OEKEZBIET S
VDD D,

]_/ SHER

FfR7E LALFIZ 2 0 v ich 5,

15 Gr °Gp D A kO

SRS K

JILRY

16  Globodera B> A N F = 7 DFEfqZE & 1L
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Hs DA, FEMEONEEE CMfE & XBT 25 2 ENTE D, EEBEMET

TREMHE (K 17) 290 H L, 7L 37 —hoL (BBMETESNH DD T,
ATGA RTTGAENN—=TZZAOMNZ A N—T T ZAD/NT Tk, FEMEER D
SN7RNWE D TRTD,), EMIAMEE (S5 CTRIET 5, REIENEICH
B2 TR (K 18) 23V (THERIL 80~120um) . FHEOMIMIINIE L. TE
OFFEICBE R ORI & D 2% (K 19, 20) AEEMEIEATHD, 728,
Heterodera JEIZFEIZ LV, THEAEEZELLZWVWL O, THEOMUmEN DI LRV
DO, BRIRAERBHEO LD, BIZHATHDEHO, BN ENL DR ERND D
(21, 22), £7-. KRIROZRERIZEKZE (BR) D50 T, Z< OEEKLZE]
BT HMNEND D,

it
i

[

17 Hs D A ks OFH[K|

i

Bl

18  Hs FEMSENE OIS
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19 (/&) Hs E2M#EDTER LV T (ZM#EOH) vy haabiEzX,
B TR D BRI AT S s DN RIS
20 (f) Hs Mgt TE Iy M2 EhET=K,

21 (&) A R AU F 2 (Heterodera glycines) Dz,
FERF#EOTER IV & (ZM#EoF) Icer ha2abeX,
Hs &13HEe Y | MEWVERRREMSENETIC S BIFAET 5 2 & DR,
22 (F) BEM#EOTERICE Y M2 bR TzK,

*AREIERNCOM L, AR AT TARRE AR ELFEL T D,

2) EE 2k
A& TIRREOMER B (LT A FNICIRRRE 2 HiGhh) RROM- 7284,
PCRICEVIAET DT ENAEETH D,
7)) Gr X Gp
WA T ZWHEIC DWW TIE, B - BRI EERINR O #EN D Vx4
VA MU T 2 VEHEORIRPH B EEEFIEE) < [ T L& A A
PCRIZED V¥ TAEVA MV TF 2 VHO LERZIEEREIEETIEE] A
SN TWAD T, FEICOWTIRYEFIEESE LSBT 5,
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(X TAETA M T 2 VHE 2 TR0 FIRPA B BT VR TR
https://sop. naro. go. jp/document/detail/62 [V 7 /L% A L PCRIZKDB T ¥ H
AETA ME T 2 VO IR IEEEE
FEFNEE
https://sop. naro. go. jp/document/detail/175

4) Hs
Hs fEF )7 T A4 ~—Z H -~/ F 7L v 7 X PCR X OF PCR-RFLP |2 &
kBl (Amiri et al. (2002) . Subbotin et al. (2010)) Z#AI4 5, AKiE
DA Mgkl (UL A M) 1EERTOFEET HHLERH D,

(A) ~vF 7L v ZXPCR

ODNA i H
Z 2 CIEDNA i ¥ v b &2 Wl YL (Tanaka et al. (2012) & —
HE) EHNCET 5,

a) PCRF 2 —7IZFHFE L2 DNA filit Ny 77— (%) % 30u1 F2001,

(% MIHRATEFL TV A Enzyme solution: Lysis solution: TE(pHS. 0) %
5:4:100 OFEIETRA LIZH D)

b) A7 A4 772 LICEEK (1~2u1) ZEFL, YA MEZDOKOFITE
<o TAMNOHHEMHEZAZETYIWIL, U - ghbh 2 4 (GEHE, A
A& ANILD EIF - Shi N9 %), EH L7200 - $hi % 1~2mm A I2EMr L
TWEE A THZICH LS L, ZOAMA % a) O DNAfH ANy 7 7
—MWASTZPCR F 2 —TICAND, 728, 22 IIEDD, oy b
MOART—EER+2 Z &2 10% 7 /va—LTRE|Y . 74 27—
N—F—TKRBEET D, U L7232 & N DBIREITZE D% DOIEEEFIA I
WHTZD, KeEANTEEVETHRE L TEL,

c) —=<L¥ A2 T7—=%HNT, 60°C 20 /50HT 5, %L 4 C T

-20C T PCR (ZHEd % &£ THhiFT D,

O~=/VF 71 w7 A PCR

VA MEUF 2 vIEAT T A ~— (Sakai et al., 2019) MO Hs fEAFFAY
7' A4 ~— (Asamizu et al., 2022) ZRERFIZHWT, T h=> KU 7 DNA
D CO1 fEIR D2 HEhE9 %, /i C DNA HiHH O AS % | #%& T s H &
T OB A RS D,

a) 774 ~—OEIERS

O A e Faviir oA ~—

5.85f2 : 5 —CGGTGGATCACTCGGCTCGT-3’
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28Sr : 5" —CTCGCCGTTACTAAGGGAATCCTCG-3’
@ Hs FERFRN T T A ~—

Hs_C1f @ 5" —GACTAATGAGGATTTATGGTACAC-3’

Hs_C2r : 5 —GTGCTACGACATAATAGGTATC-3’

b) 774 ~—3 v ADFEE
5.85f2 (10uM) 10ul
28ST (1ogM) 10u1
Hs_CIf (10uM) 40pu1l
Hs_C2r (10uM) 40pul

Total 100 1

) BUGHR D
10XEx Tag/ Xy 77— 1.0ul
dNTP mix (2.5mM each) 0.8u1
TIA~w—I T A 0.8u1
Ex Taq HS (5U/ 1) 0.0bul
P K 6.35u 1
DNA i1 % 1.0ul
Total 10.0u1

d) yr—=LH¥ A7 5 —2HWTLLFDOKSZER (Asamizu et al. (2022)
R,
95C + 2 43— [95C + 5—56C « 30 /] X35—15C

OB R IKE)
a) PCREW 2.0u1 Lt exXu—F 4o IRy 77—1.0pul #L<ESL.
FIND T VAN, WO T 2 W FE~—H—2.0ul & AiLd,
b) VKENZFT S (2. 0WREDT Ha—AZ LOA. 100V £ 40 43),

M Hs Hg Ht M

500bp —>

100bp —>
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M: 53-8~ — A —100bp
Hs:F o HA A My Fay, ARV A My Fay, /7 a—n"—v X herFay

s VA MEUT 2 UIBOMEIEEY & LT 450 bp AT IZBHBR 2R HENE S
RPFERTE D, Z O/ RO L7246 1%, DNA il 313 PCR (2R
BENRH -T2 EBRBT 5720, MEARESE LTHBREEZIT ),

- Hs ToHIUITHK 160bp FITICHIBRZ2 IR/ N R2MHERR T & %, K9 160bp 1T
DR K37 K450 bp FHED AN ROId 584013, Hs TldZgwny
Ao FavfE HgRHt %) THDHZ L ERT,

- %9 160bp fFITIZ Z < FEVEIE S L O D 5518, $58LD DNA R4 X5 2
LTk A RSN RIS, T OA . HliH DNA 27 (10~100 7
FRRE) LCHE~LF 7L w7 X PR & EMiT 57>, PCR-RFLP & K %%
BIS T FEE BN MEAT 21T D .

(B) PCR-RFLP
ODNA fhiH
T ZCIEDNA i ¥ b &2 Wl YL (Tanaka et al. (2012) & —
HE) EHNCET 5,

a) AT7A KT TR LICIEREKE 2 u 1ol #i, BEBEKSL T T, K
AIZHER R 1 R (ShBRCINTH A ZAND, ZD%, ZAHKDBPZERE L
THIRDH LTS5, Bty 2T, £ 1lmm A OPE AT
HIRZHLS5T,

b) 0.2ml F721%0.5mlml F=—71Z 10 luyL @ DNA FliH /N> 7 7 — (%
v M S TUW 5 Enzyme solution: Lysis solution: TE(pHS8. 0) %
5:4:100 DEIETIRA L7b D) A, ZOHF~DOD AT % Aivd

c) =<t A 7T —ETELE (60C. 205) =179,

d) PEAK9OuL Zhz TRA L, AR E T-20C TRIFT %,

OPCR 1
« 7 A4 <—(Joyce et al. (1994))
TW81 (5" —~GTTTCCGTAGGTGAACCTGC-3" )
AB28 (5 —ATATGCTTAAGTTCAGCGGGT-3" )

« KOSEAE (Amiri et al. (2002) %tk Z)
94°C + 2 43— [94°C -« 30 #»—55C + 1 43—72°C - 30 ] X 35—4C
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T REVLSL

QIR 27

(TN —1N) ULk
(FHUNAR) VUG

(FNCANECN) S

23 PKEhNE—

O il PR P 32 L PR
B 577 PCR BEEW) 2 HlBEESE (Mva I (BeiT130 1) i O SerF I) The (37°C

AK5H) S, HEERIKEIT S (HIREERARIE L0 L 5| BOSHE O
[FKETIT9.),
- FEAUVKED - KBNS — | HIIREESRET R R L, FET 5,

T BEVLAL

(FNUT—EY) UG
(FXNENAY) VU

(FNENECY) S UL

24 MVa I (BeiT130 1) WFRDPKEN /R H —
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1 BREVTI

(FNLCS—HN) VU
(TXNENAY) VUL

(FNRLNECN) CHGs

25  SerF TAVERDpKE) N Z —

7 3 Heterodera J&> A & > F = 7 @ PCR-RFLP |Z & % il [REESE B i K *

PCRPEDY)
A X Mval (BicT130I) ScrFI
T AR 1020 950, 810, 760, 620, 190, 530, 430, 330, 290, 200,
140, 70 140, 70
J 11—/ VA b 1030 760, 200, 70 760, 200, 70
HA XA R 1030 760, 200, 70 430, 330, 200, 70

* i B 7 — & 1 Subbotin et al. (2010) 35 KT8 Amiri et al. (2002) 75 D5,
BB —HTBEZDHE AL, I3k El N Z — DR B Fi A - 72,
N RIZES>TUIHELS THERLOOWKRELH DD THEETDH I L,

OPCR2 (PCR1 Z# &)
« 7T 4 ~<—(Joyce et al. (1994) % %)
TWS1m (5" —CGTAACAAGGTAGCTGTAGGTGA-3 )
AB28 (57 —ATATGCTTAAGTTCAGCGGGT-3" )

c RO (Amiri et al. (2002) % ok Z5)
94°C+ 24y— —[94°C+ 30 Fb— 64°C- 30 Fb— 72°C- 14y ] X X35 72°C- 57%%
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- FAKE) (PCR 1 IZ[F L)

O il PR P 5 AL EE

BB 7= PCR PFEW 2 #II[REES% (FastDigest AZu I (37°C. 16 Bff]) 3B XN Hinf

I TR (B7°C, 16 79~30 77) =, HEEXIKEIT S (14 26), HlfREF )3
KiE L2 E 5, ROSHEOFEITK ETIT o,

FastDigest Hinf | (37°C+30%) Alu | (37°C-16H5H)
- -
; E-----—-- - - --g g -g
; : = - - -
—. - el L L L e =
- - - -
- - -
M 1234567 8910112131415161718 M
T S— M123456789101M12131415161718 M

1-10
n=15
16

17

18

M

Gr Gp fuiE

Gr Gp fuig

: Vv HM4EVAVZR P (Gr)
: Py HAEVR L (Gp)

: Globodera ellingtonae

i X FRIFS

: FEFAFRIFLY

: WOhp I H—<—H—

26 FastDigest Alu I (37°C. 16 i) B IO Hinf I THUERE% OERIKEN X —
(BH¥E RS Rt 2E )

<

23 R >
Subbotin, S. A. et al. (2010)Systematics of Cystnematodes (Nematoda:

Heteroderinae), Nematology monographs and perspectives volume
8B.

Amiri, S. et al. (2002)European Journal of Plant Pathology 108:497-506.
Asamizu Erika, Satoshi Kitabayashi and Hideaki Iwahori (2022) A rapid

method of DNA detection of the beet cyst nematode, Heterodera
schachtii, in infested field soil. Nematological Research Vol. 52
No. 1/2: 1-8.

Sakai Hiromichi, Atsuhiko Kushida and Takashi Narabu (2019)

Identification of the potato cyst nematodes based on two—step
multiplex endpoint PCR with the dUTP/UNG system for carry-over
prevention. Nematological Research Vol. 49 No. 2: 19-27.

Tanaka Ryusei, Taisei Kikuchi, Takuya Aikawa and Natsumi Kanzaki.

(2012) Simple amd quick methods for nematode DNA preparation.
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Applied Entomology and Zoology, 47: 291-294.

v HRERERUEMROEIEEER

XV AN EEMNTHHEEIE., BB L2V E S, BEUVFEICAN, EHITR
VAR AN D2 L, BEICE AT S, B rREOHEIE. 7V 32— /WiRiRIREE
THRIEMELS . /v, YA MBRERL TS0, BEKNTH S (FBREL% Tk
RIEEARZ BT D 5E I mEER I CHRT L2 L, ) . TEPOT R N EEMT
HE1E. ZHEICLEEFOE=—/148]

CEPAN L LRRBER—LHEICAND R E
L C. BfHRPCHOR LW X ) BEEICINE T 5,

—

T
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X130 B L X OBXEICHEAEL TVDE YA MU F a2 voliskH: (%KE)) |
FAEBENEWEEG L L OMEICLHEAETHZ RS D, B, KEHILL
B ZEEE L TWDLDONRZ 5,

31 HsO#FEIRDL (F2 - e, A« PR (REPIRE AL & BRI

176



MECESRE |
FRIA L |

L)

X33 FRERAZNTONT P AR~OHsDFAERDL,  (BHERE TR ERRL)

T HNEREDHES
1) ¥y HAEL APV F 2
4 Globodera rostochiensis (Wollenweber, 1923) Behrens, 1975

#4, : yellow potato cyst nematode, golden nematode

At

2
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T AR A RRYT, AT A RNFARE . T4 U A
ATV AT, b va, LR

KM : TA AT R, TANVT U R, TEARAL DX TAA=ZT A4
V7. U7 I7A4F, UDARFRAZ L HE, A r=T, F—A K
T, AT, A TARFE TR XUy, FIAXR a7
FT. Ca =TT, A A ATxz—F L AXA L ATuNRFT,
ARR=T [ BUFAL L Fra FTrv—r AV, w7 E

TV TN VT =V N, BT UTHE, =7, M7 7Y
FnlE

kK T AV BERE, BT H

Rk AP Fo, TAPARRL, I TF~F, aAXZY B, FU
=hITT, N, XRRAET RN — X ~— RUET K
VAT A, AF¥xva

KEM : A=A RZ VT, =2a—Y—F 2 Fg W . 7OV E. 7238
HBeLx, R~ b, FRRLE)

FENY)  HNERE TR (EBHL L. Fw b TARE)

AN EBIRIRIEERE, Keta~1ef (X35, 36) ., A MDOKE
(S 2 < . ) 130.45+0. 05mm, ARHEIX0. 38+0. 06mm T &
%, FEMZEOBERIZ19.012. 0umn, LML SREMEE TOE
X66.5+10.3um, 7 7% v 7{ES3. 6%0.8,

MERRE R RTZITHDITHGERIE C©, VA NI/ D ERIIC: D LR L e
D, AE-MRIEE LA M EIRIERICIZAR S (X34)

HERS B AR IER R, (RE890-1, 270 um, HEM T O{KIF28+1. 7 1 m,
A#HE26+1.0um, BES. 4F1.0um, AHERIE3S 3. 0um,

52 sh i IR ITRIR, RRI3468 1100 umTH B, HEEOARIEIX
18+0.6 pum, HEHEIZ224+0.7um, BEIT44+12um, B
B E1326. 52 umTh 5,
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[X[36 GrdDI A K

AETE
a) ZIHER
TR IMEREDAFAE LA MRS 5, MERC A, 200~500 EFEEE D YN % pE
995,
b) AERIHAEL
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B L X Tl WEF LEOMIC 1 R BR T & D, £o, BAR
ENOMFFETIEL, TEIRSGM T T, LEIRE16°CT49~51H, 22°CT37~39
HCT1IMREZZETTLEDRERH D,

c) VA DA

GloboderafE it b D A NNIRNGh IE, L L7o S & | & IUkIc el &
T, TEMEMDIRNGE R ETIRIRIRAE & 720 | HEERTISEL B4
FNARETH D, FEMPM OB D3 S D SMUIREDE ORI 72 LI
X0 IRIRDFTHE S 4v, 3B 2 Hish s S35, A FNIFNSL R D4R
A HIL, GrTiE30%, GpTIF20% & AfED Hiv T\ 5,

TIRL
a) HIRDHK
THERICBIT 2R A OBENT, FH2MNBTRRTE 1 mfEET
bbb, Flo, HHETETIE, REPEHELTHDLERICLY L2
WX ENTZD . K- #KIZE TV A MR ENTZY LT A MR
BE T 5, HRTENZSEOH A BEIEO R IZMAE L TREIT
25655,
b) ANZ&DH
MBUCHAESNTERS L 28X, FEMWH T (HEL2 5, ) . 15
YubE pHYL B LchEd - BEER (R T 2 2 —%) - EEE -
IWHER =2 7 « NO#L - 3] (¥ A vOBKIRTZIE2 E) FEOBENC X
0. BEISET S, ek, ABBIE, =06 BRIZEMAINIZ T
JEBINIZ S A RANRALTWEZ & T, BARENIZEH| LT EOWRERH
Do

BHB% : D-DHI, AFNA VYV F T 31— FEO KA T DTN A — &
DI AVEFNT X DALFEABROIZD, BB, <M 2 5|
U= BHRERIBGBR, BRSO SILELE O ERRIBEER I ST D, il
Tlx, ATAR LT SMUREREIC X B0 FZaERR A Thh T\ 5,

<BE I >
BRIUEE  [EEEREZESE X TSR E DT O O ELFEFE
HEWEE (GM24E3 HI13H) [ESLHITERSEIENRZE « BanPESEN
T A b Tors s 2R oo o & —
Globodera rostochiensis (V¥ A EV AN F2r) IZHETLHHRER
VATV AgEE (FF3HF2H 3 HR) BEHKEARIENY
B2 i

2) PxHAEFIYRIVA B Fay
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24 1 Globodera pallida Stone, 1973

P4, : white potato cyst nematode, pale potato cyst nematode, pale

cyst nematode

JrAf
TIOT AR, RFARAK
g fL=

BRI : TA AT R, TANLVT R, TEARS U, TIAA=ZT A
ZUT ., 9774 F, DARFRAZ L HE, =AI=T, F—*A
N7, FFUH, A T7REZ . F FrA, XUy, FAFX
A, Va—=UT A A, AV =T AL mUTE

TR TN 2T BT VTR, r=7, Erya

ek okE BT F

MEgk =77 KL, azxZYh, a7, FU. Sdbw. T5—7
TV R, XX AT ~— R ET

KEM : 22—V —F K

(EANCTITEAE, dbiE O — ik CRAEDHR I TEB Y . YizHugic
BWTHWIBEE D < BBk Z I, )

FEMEY TR (B L x. b~ b, FARRY)

N\

HE :

VAR ARIRRITERE, A~ (X39) , A MOKE (S %
Br<, ) 1X0.57920. 07mm, {AMEIX0. 534£0. 066mmTdH 5, FEFE
DEAIT24.5+5.0um, JLMANGERMEE TORES
49.9%13.4um, 77 % v 7fEH2.1%+0.9,

MERK L - RIS O RS (XI37) T, v A MIRAHEFNI/RD LERE L
20, RE RIEE LR R EIZIERICICAR D (K38)

HERCH - (AT IIRIR, (AR, 198104 pm, R0 OABE28. 4+1. 3 um, H
$HR27.541.0um, BES. 21 4um, HHIES6. 314, 1um,

52 Ash i IR ITRIR, RRI3486+23 umTH D, HEMEOARIEIX
19.3+0. 6 pum, FAEHEIE23.8+1. 0pm, JBEIF51.1+2.8um, 2
SBIE R 1326.6 4. LumTdh 5,

W

E
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X37 &L X ORIZEHEA L TV D6pD MR H

iag

%38 JE4A L X DRIZEAE L TV AGpDIERL

[X[39 GpdDIT A K

EHE -
a) ZhEpk
TR IMEREDAFAE LA MR 5, Mk H, 200~5008FEE D IF %
FEORT %,
b) AERIHAEL
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Bdn L X ClE, @ LEOMIC 1 AR T 5 & s,
c) VA DO
Globoderal&fi LD A NNIFNSh L, BE{L L7z X b & Pc el
T, FEMDDIRNGE 72 E IRk & 72 . HEEFCI4ELL B
DAEFNARETH D, TP ORI 53 S 1D SMUIREDE O filEg
RSk IRIRBFTRR S, B2 WISh R Sk 3 5, &2 RRIFNY)
B OFERPESEAD T, GrTiX30%,. GpTiH20% & AESH b TV 5,

TIHK

a) HIRDHK
TEFIZBT 2B EFOBENT, F2HHNBTHRRTEH 1 mBET
bD, Flo, HRIETE, REPEHEL TS ERICLY L
WX SN2, K- HKIZE TR MRS LT A R
BEV T 5, 159 RN ZEECH A SEEO BIZAHE L TBET
256055,

b) AN&DTH

MECFESNIES L X, FRimit i (HEeat, ) |
GO tE VHR RS LTcAEY) - B (o 7 2 —%) - B
Ho e [WEH = 7 - NOL - Bl (F A v-opkiarziern &) FoBE)
X0 BEmET 5.

Bk D-DAISE D < AZRFNIL A F 3 I VFEOIES AZRFNT K Db FRIBBROIE
2, ERPECHETME AR, SArpUR A 2 R L 72 BHERIBG R, K2R UL
FOWBEHIMIERP I O TWD, RILTIE, ANTEMKLSMUleEREIC
F D BFROEFEABR B THOI TN D,

<BFE IR >
BRI EEREEL B E X TR ERRE DT OB Lt FHEFHE
WEE (Bf24 3 A13H) ESIHFZERRIENRE - RAEERINR
AR T R v H —
Globodera pallida (¥x AT AR TF o) (T HHERD
A7 TSV AREE (G 3EIZA2H ) FEMKES BRI,

AT

3) TV ATAREBEVF 2y
4 Heterodera schachtii Schmidt, 1871

4, : beet cyst nematode

Vi

3>
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TUT  REERE, RXXRF FR A AT ATT, AT, v
7. ko, GE

BRIN : TANT o R, TEANRL D, TIANRZT TIALA=T AX
V7. U7 T7A4F, UDRARFRAZ L HE, A L=7T, F—A LU
T AT, I TAE X vr, FAKA, rurFT, 2
VR, Va—VT A A, AT z—F AXNA[ L ARNFT
2aR=F, BAET ., AOFRAE Frxa, FTro~v—T . KA
V. MV A=ZARE N —, T4 T R, TTUAR, T
HIVT, XI)— N F— RK—F R B 7%

TIUH =TSN, H—RLT . B FUTHE, HoeT, BxA
o T 7Y BERE, Eryva, JEY

Bk 7 AV BERE, hFH HEK: FU, — AFxva

KEMN : A=A T VT, 22—V —=F 0 K, NTUA#ES
(ENTITBE, EHFRO—TH CRAEDHERIN TR, Yexhiikic
BV THEDIBEEIZEES < BRaBikRE FZhid, )

FEEY : 77X VTR, ROV TTIFRE, vaszavudAF T,
r~ bk

HE

VAN ABIZ VRV, Kfat~teth, TORRBRIZIIEE N HY (K
41) . YA MOEE (EEZR<, ) 130, 5~0. 9mm, {AMFEIL0. 3~
0.6mmTd 5, A MRENIZIIMEKROMENH S, BH,. A M
(VIR OGS 2 IS A FET 5 (1X140)

MERKHR AR - (RIEE VA R EIRIEFRIC, VE VR, EREMER R oK G IR
HEBTHD,

HERZH - TR IERIR, KL, 119-1, 438 um, {AIRE28-42 pm. H#HE29 1 m,
AHERIHR34-38 u m,

2 HASh i R IERIR, RR 13450 (435-492) umTh 5, AR ILKI21-
22 um, MEHE25(24.4-25.7) um, FBIZMEER T, BEI1F47 (38~
60) um, JEUmZEIEEI326(20-30) umThH 5,

b

W

E
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41 HsD A kR OMERHR (PRt &R RN

AEHE
a) BHHERI
AREITHEREDSAFAE LA AR ZIT O LB 60508, IR, 1t
R, AN BT F R E 2R L. £ OHIZ 1 ~200EFE D IF %
PEIRT 5, D%, MR HEIZT A 2R L, A MMEIEfE~600{FFRE
DIENET 5, KETITI A TIEIARFES008HD & A N NI
26MEDINNEGFN TN ERHREIN TV D,
b) AR HAEL
KEADY 74 N=T Tl 7oA LEHMRBIC 3~ 5 R 5,
Fo. FAVIEOKEREMETIE, FM 3L LTWD, KFEOEF
TEIX18~28CC, IR IZ26CE SN TWD, kB, A S
TR, KB0HMICAEFRE2ETI 5,
c) VA DAL
AL HHEPIZU A FOIRIET 6 FLL EOEFNARE L STV 5,
EGIRA ClEX, 7 oA 23k LT B 128:% o 13812 H AR ERE 72
MOARFERERF L TV T 2HmERD D, ol RPIX UL FHH
YOI T, [RUESCKENC LV AT 500, RO FH40
~60%J T 5 LoHRELH S,
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TIRR
a) HIRDHK
TEERICRT DM B E S OBEIREEL. — I 1EMD D WIE—4ED
DB A~ emEBEZ LN TEY , AFEOE 2 MR FRRE L H
bIVD, Flo, YA MEUCF 2 Ui, BB LEE 2 WIS RBRITIEA
%, MRITEF LBE LW, MR THRICT A MRS L, RIS
Lo TEE =Y, MK, #okickoTiiEN=Y LCBE D E

%o HRIBEPFEIHSLHADEEDO I E L TRET L5600
%

b) A&7 H
FEMY M TES, AREICER I (5% 8E) | (55 At
i LTHEY) - R (o 27 2 —%%) - BEE - =7 - A
O - Hl (¥ A YOPkR e &) FoBENCL Y, BESET 5,
AV RTik, BMABRE T, FEMEYOME-LHETOR (FX%/H]) 2y
D3 HE) & —FEITIR AL TWDOREREN TS, BARIZEBWNT
b, MARET, FY LYY UL VA NORRLEFHND D,

BBk : AF A Y FF T x—F - D-DiliAl D-DAI. 7 rrr s U o< AZHA
D HRHNIRA I VT AR RRIH, RAF T ¥ — MRAIEDIES AFRFNC
K DALFRIBLBROIED>, fwlECHIRBUE SRR, MUY 2 R A U 7= BHREROE)
B, KEGEH TS OMEIIBEER N STV 5,

<BFE LW >

DRI [FHEREEL B E X TR R E DT O it F R
HE (243 H13H) ENAAFERRIE RS - B EEEIR A
JEREAE R IR SEM SR 2 —

Heterodera schachtii (T VA AN Fav) IZETLHRERY R
TFU AR E CERBIAE 3 H25 HRR) MK EE S BRI 5% AT

[ 5@ E]
S84 A3IH HsOFRERGHEMIZ 7 vy 2 Y —Z B0
Gr e OGpDBAR T2 WE DB e 2 28 5
Hs DB - 2Wiik (= /v F 7 L » 7 APCR) %180
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10. O HAELNALBIEE : Synchytrium endobioticum (Schilb.) Percival
7 RE

GO LELY) |
e L x
GEELE)
TAT X, AP IS ST FEY) O B fiti 5% 12 35 O TURER 7> & Bk FP 2 AR 1
EES T arN
[FRE 7 1E K ORENE]

1) AEHASIISHEFENTRY DECRZNVZ EEEE L, HET D,

2) AJFEIZHIBEELIA O EE CEDH0m H L7z 8i2E 72 &) (B A
HIZ W I ERFHSRTH B3, AFEIZHICB W THIBRERIZ R 72 = 5
D& DKW Do TG0, AR E gV, b oZ S, 31X GEfT
) RVFS<H (A bwy) el CERT 5, AEE. FEHY
L1ORRFREE &5,

PP MR (2B W Tl & M 5255 1TIE, 10RO TR D2 2 %f 5
IR G EASZIZ LT, RIFITEITIER A 72 W B TR 5 (B
NG E SR AWRIEFTO— M2 52 LA, ) o

3) YR EED LWIGAIEL, RIESANLSCRAE RN & & Bl 28Ok, R B
DT LR T VX NI A TETIRE Lz LT, B 28I LU T OEE
R UL B IS W E E T 5,

[FAR I 7= > CoREFIH]

1) BAOKRA U (FK)

T) EELUTHE CGENES) . 135<H (e . HIEES (M B
DZEFER) 1T (Z.5) BRSNS,

A1) ZEOBRITER 2 7203, FIZERR~FHH] (Y 770 =R E) |
K& SIFTFRAR~Z S UREE, i EFICER SN Z S50, ki
~BETEN, RN THRENT S & BEcB (b5, IFEICER SN2
STAO~EAT, BT 5 L BAIZh 5,

7)) HAWVBEHROBEIEET L L, THFARCVRERVIFEALER
WoERWVIRBICEILT 5, BB L 7B 3 5 L A g
W BV 77U —HOEENREET D, FERZWVIDIRI S, 135K
FIZHAET S,

T) ARASOBEGITH I TN,

2) AJFEITH EEICTEIR DS RN E N WIRETH D, RATHEOTHAR
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BWTIEARWb OO, B ORERE T TERE LD b REICEFTIEA, H
BROH TSI Z S A2RO LB, AR OREGZ RV, 7 [JHEGIE
M OHENE] 3) OXIEEIT D,

4 RBELWMFE

BRICSUTEA ST BHT DWW T, LT OFIRTW 0z a Fhi L T
RIRE & [FET D,

1) JEREFRIRZIT (RfEBlgs L NS ELER)

FELUER EFBIT 5720, ETEEBEMBETHA L 9HOREEET S 2.5
EBET L, Elo. ZEPOURZER L. AEWBEMER TAIFEE OIRIR 7%
EHERT D, £, BEHLIOZENBMD Synchytrium J&EEE T % M7
%2 LD S endobioticumDBW e OV DAELFOERZEITH) LM TX D,

7)) ZS5UR oBl%

AN ER TICEE LT, MK TSRO HEZ PG5 (WedKiTik
W %), VEELIZZS (R A AT IV U Tl (RS 3
mn, JES 1oAdil) OO L, U2 AT A R T2 BICES, JLBXIE7 7
N7 =/ —/WZEN L CEMER (400 f5F2E) TEIZET S (R T4 FRICATE
WaEENLHEIE. 744 —F TR HS->TRIEER ), =) HHGE
DICRERIFH S 2551, IR S IVIZIRIRIA -0 5 F DT RE 2 ik L
KIS 2 JEReHZ 2T 2,

A) HBXT SynchytriumJBEEETDESH L LOZSNHHELZ EIZED

S. endobioticum Dzl

ANV TICEE LT, ik (I5CRREE) TZSRMmO HEFELE UL
W35 (B KITBET 5.,

FHEnbikf, Har 2 LEEHEV S (BELEZSIHICRRE) %
W H L, # 15°CIc L7= Dill and Fuller ® DS/4 ¥&i#k (DS WikT 72 b
KH:POs ; 5 X 10 *M, K:HPOs ; 5 X 10 *M. (NHs) 2P0 «; 5 X10 *M, CaCl: ;
5 X10 M, MgClz; 5 X10 ‘M ZWiA A2 /KT 3FITHR LIZEK) 12250
@@Dﬁ*ﬁﬁ%ﬂﬁwia_aﬁﬁé(@DD#%@&#tLMﬁm¢
ﬁ@é’k’ ﬁ%%@mmz%@%ﬁzﬁwtb)

FXIE L CTHI 60~90 43 1% F TITMBIIC L 0 U P ICROFEBE AT 5
¢ﬂ@ﬁ%%ﬁ%aéhﬂi$-kﬁé ﬁ%%i Ja+@ 5 o 721X

DITERIZ, KX EHET VT, B LS2.2um, BREBIZ1Tum ETOERE
EDREHE 1 AaFro, KEATOBETIIPAOIEE (hs) 26879 5,

<BB W >
L. Lange and L.W.0lson(2011) :The zoospore of Synchytrium endobioticum,
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Canadian Journal of Botany 56(10) :1229-1239
B.C.Dill and M. S. Fuller (1971) :Amino acid immobilization of fungal motile

cells, Archiv fir Mikrobiologie. 78, 92-98

2) Bin 2l
AIWNHE OB TZWHEIC L DMEIX, LTOFIETEET 5,

7) RO
- BUEHE(
PRI L 7 BRI 2 5 . FIBERS (RK 100mg) %70 3 ¥ U SCH) 0 Iy
L. Bk T2,
- A
RO BRI v R 2V 5,
- TV DOLRE
i L 7 B OBOBHEME RS T % C —20C TRET 5.

A) a2 g F )V PCRE (EPPO. (2017) PM 7/28 (2))
UTFTDO7TI7A4~—%FEHLTPCR 217\, 1.5W 7 Tu— A7 Va2 M LTz
BRIKENESIZ LY, R T EEOEMIHERINT-HE., Bt +T5,

K TIA~—
g 7=V
TIA~—4 ey (5 -37) 2B SR
HA X R
F49 CAACACCATGTGAACTG 479 °C EPPO. (2017) PM
R502 ACATACACAATTCGAGTTT 7/28 (2)

a2 b —LO U
s fEMBE= Y e — L (NIC) : A7 v HA T DA L7z DNA IR,
(BB OBOa L 2 I3 —2 g v EE=Z—F 57200 H0)
“BEEE = F e — L (PIC) (BB IEE) (MR Y v A T Bl L7 DNA IRIK,
(B BRI IHENTWD Z L Z2HERT DD H D)
- PatEEiE o b e— L (NAC) : BUSTHIEIZ V=K, (PCR BUSYATR DFREE o =
VHEIR—va Nl L DGR PERRT AT 0D D)

- ) (EPPO. (2017) PM 7/28 (2) DA

T A= AT VERIKENC LY . HEEED O A X (472bp) EWHERT D,

Btk = b o — L LA A X (472bp) OMEED DG OIS E, Yt 7
P HIET D, WEEEMNE SN2 E . UGy br— kB
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YA AOHBEM NGO NG AE. BYELHET D, 72120, FERSRYIR
IR HEEE. HRBRELT O,

v BRI EVEMROTEEIE

1) EZ R 25613, AEPARHESNZEE 280 L, SUBHRERATIZ B F
2T %,

2) BUERZ 2 L72EH L X OESCHELRINT 5, ROV ER (¢
LA, RFE) IR EEE RS,

3) WA FE L7 EH AR Z R TROER D 55513, 135 T L ICTRE
AEHA L BRI U 7288 BERIRUR 2 L 1270% = &/ — )V ST AR R R
1%RIIERIET N Y U DRI LV IHET D,

4) PR L 72RlBHE, RUB ORISR ] (BRIA B SREUGAT. B E%)
Zoridk LoRUBHRIEE (BIRCERY) 2R L7 BT BE=— L RIZAN,
ETLETIr/ =T =Ry 7 2% (4C) IZWRET D, k. RHIHMRATD
e, MEE OB AR T2, @il L e BV S IR E A

B D,
5) REIOTRHGERAL, Pl OERBCEIZRLdk L - AT, SR Rldd
Do

6) BRHCL723lBHE, Bt LaW X O IZEEEICHRE L, fRin Al 2 AL TIRIRIZ 2R
STRMFHEFEICNAE L, MO E FEMT 5,
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IR DIER & B D, AJERDIRENII A TS 223, AR X35 E oMk
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D HA EOEWE D104 K : Potato spindle tuber viroid

@ bk< MERIFEMYA OA K : Jomato chlorotic awarf viroid

®Columnea latent viroid

@Pepper chat fruit viroid

® Tomato apical stunt viroid
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#1 v FBRHEHZ7 74 ~—

vA A K A Hitkms) (57 -37) . S5k
A R R
PSTVd,  P3 CCGGATCCCTGAAGCGCTCCTCCGAGC . Behjatnia et al. (1996)
TCDVd P4 TCGGATCCCCGGGGAAACCTGGAGCG 0 e
TASVd TAV-R13  AAGGAAACCCGAAGAAAGGA . Matsushita et al. (2015)
TAV-F13  CCTCACGCGCTTTTTCTCTA e e
CLVd CLV-R6  CTCTTCCGCCCAATCTTTTT ) Matsushita et al. (2015)
CLV-F6  GGTCGGAGGATCTTCTGGAG = e
PCFVd  PCFV-FW  CGGCCGGGAGTGAAGCTAC . Yanagisava &
PCFV-RE  TGGAAGAAAAAGCACCTCTG 0 OC arsshita oD

IR T A X1, BERRIC LV BHREOENEL D,

2) #fntiglr (U744 25 RT-PCR)
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- HIE
Yanagisawa et al. (2017) 12K % SYBR GreenfEIZIBWTIL, PCRI %
B HAmplification Plot 2 OMelting Curve® 2 DDFERNG | 5
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