RN O MU AR B T 205

I %ufE Xanthomonas BEOEEEB L K7 VN
LR B B HURBURRC O R B

S K&

ST A

RS R

XEAME

TR O MR Z RO A1 & - TRIEREEH
Uaste{, FRimash OREMBEZ o8 U TRES L
2 TR BN T ENB N, TNITEMEFICET 2
HFOmBERAERSN LI, TEL, —RETES
O LM ANEE T 50, RiEkEERT 2 EY
BB 2REFEELTREODTHEENTSH
%, chiest UTHESERS 08 RME2ICH 3 5 mE
FHBHER, FRLEBENCPATZATHD, BEO
HRIBECELN, EAZELDRWEEORAERMAT
By, EUREOSTFTRIEFCHHBEOE TS
E-S Y (W

i is & MER o2 kE IS LcBEicd B O»
LELDOWINH D, T NOOHTICENTHAS
nEmEEnFEE LT, 271 VEEE, SBRER
B, BEEOERLEUTOY 7 nEEE, AR
SO - TO v REEEH:, BRPUAEL EEED T IEN
B2, EEL BRI BN THIMEOISH 8 & E
HEEOMREA T, LB, D, TTEAMTBLTH
AINTHaEL 0MEFNFERORRE, ZNEX-
TE LN TEREREISOBEREE S 5h UhRSIHE
BLUTEBMRENS S EEZ, TTHED Xanthomonas
BEAFHEE LTHRL, 2T4 FEgE, SBERE
3 L OER S VRIEERED 3 BRI BT 5 PURDUAR
i D Bk A BB ET U e

AfErEd sk, RRAHONEEZTI LBER
W EAMTE L, BATEL, LETAREDS
RiCHEERT 5,

ME& LUHFE
WEE B L CHIIEO NEIRE 1 BIORTEEDTH
2. WREILFEED Xanthomonas hyacinthi %Bx

AT O S 219714 B B AR R AL (A6
A4 BIATEIETERY) ©BLTRE L,

X, TRTCEEFMNATRRPODBAZTLEDTH S,
PrniE OfEEIC IR, A4 @ PSA #m 2 HIE/25°C @
Fe#gl A EEAEK 5ml AINATEB L ERER
BHREE L, cobBEARROBE#HRN, S, 4HBE
€ 1m/, 2ml, 3m! LEEIETEHL, 4ORD%
2RO EERAE & MR X 2 il LREAZHE
Lgiis, 1~3ml ORFATEHFUFERARTIL, Bk
B OESD S 1BRRIC2FRIMA S 758 - THILE A
U7, BESRIMIBEEH4~5ETH 3, JLlFZHE
BLUTREL, LB U TR B UTERICER L,

A 74 REEE MeHEE U TRt ofZiikic

B1R GRS 2 oRmE oI

HE = i) B ES Ik
Xanthomonas & 8 F&
X. citri (HASSE) DOWSON N6119 5120

X. oryzae (UEDA et ISHIYAMA)
DAWSON H5809 5120

X. pruni (SMITH) DOWSON

X. phaseoli {. sp. sojense
(HEDGES) SABET
X. campestris (PAMMEL) DOwsON X1-1-1 5120

X. hyacinthi (WAKKER) DowsoN PQ-1 5120

X. translucens f. sp. hordei e
HAGBORG X1-11-2 320

X. cucurbitae (BRYAN) DowsoN X1-3-1 1280

Erwinia &2 &
E. aroideae (TOWNSEND)
HOLLAND

E. carotovora (JONES) HOLLAND E1-2-2 51200

Pseudomonas & 2 &

P. phaseolicola (BURKHOLDER)
DowsoN

P. solanacearum (SMITH) SMITH P1-18-2 3200

X1-10-1 5120
X1-7-1 5120

E1-1-7 640

P1-14-2 1280

Corynebacterium J& 1T

C. sepedonicum
(SPIECK. et KOTTH) SKAPTASON 17-4 160
et BURKHOLDER

E IS EBRERNBERICL S,
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# U THE L 2SR E oA BaKRER 2R,
HMFIIEFH L L E R, HMOKNTLH S0
FTNLEHEEEKTIOEICHER L2 0AER L,
M EHERER Ry PEHNTE 2HSO2ART A
FETEML, 39MHMAICET EEDE K, BEL
& o THE L, HBHEE UTRAEEDIED, i
100°C T304 LRI DT HRaET L, g
K AHRRISE L UEERIS OB A B U,
HEBRENSEE SEAFHOREZAESR, MAEE D
WKHIFEDO AT 4 VEELEOEA EE—0HRIC X VAR
Uco EBUME A EEKE RO TI0/ED 5 EMFHR
B, MER/NABRE NI B TRRIIME 1ml
EHUE 0.06ml X BFILAD B, 35°C 1T 2 Bifi#s
BEL, SORBRIC-HRERBENICABZE L,
BEXYINIEEE EX7 v3MKICOBE B K E R
1.5%, BERFIELTAF ALY 0.002 %, B5EHF &
LTT72/—n0.5% b LAIEEAI M) 7 A0.1% %
A, pH7.8 KWEELTHW ., 7 EHRIZNE 6cm
O VILT 8ml OERAFEALTUAF, % 8mm
DI F A 1 E, ARcSERERC6 BMER LK, h
ROHFEFAEOHF L OMBRTREBROESE 6 mm
E LT, HilEE LTI PSARIHE D25°C, 3~7 HiHE#E

I 3~5ml OEBEEEKEMZ TRELCBEARR
BLUMBDEZELFH L, Thi 100°C, 30 4
BH L 0E N, HMERT N THRRUZWER
ARV, chrhRoFF, RE2EEOHFICHKIE
L7ze BUSIZ 30~35°C OIBERTH TR, 7~10HH
Khle D EBT MRS EEE LT,

HRESUER

A T4 NEEE

RoumiEicxt UHEERE 0 A PR OR Ul s R
BROBRRIFE2EROEBVTH S, TRTCOHMFBLE
OxISHEEE (Homologous antigen species) & D[]
KR DRSS ROEERIS SRS W, LAL—F
X. oryzae, E. aroideae, P. phaseolicola, C. sepedoni-
cum DBFMEER <, OBE TIZIGCHES O
BRE & ORIIC S REBES P D DBRETRE L, C
OX AR EE T [ X campestris BLiE X E.
carotovoral, [ X. hyacinthi HLH17% X P. phaseolicolal,
[X. cucurbitae il X P. phaseolicola]l DFED X D
W REEE XD ODBRNEEDOROSNS SONH S
B, —MRICREBERIGIEEE S, BEYORT L Ehn

B2R 2I74 VERKIZREBRENS (EEIED

© —
<3 U
g =
3 3
b3 =
& & s § &
oz “ o2 8y T 3§ 3
- 2 5% §3% 82 ¢ i
) S 2 2 2 8 8 § % 8 =
gl 3§ 8 S &% g 5 T 8 § § %
S > 3 8 § 8 3 ¢ ° & 8 =~ &
-] § &8 & § 2 8 5 8 1% % <
; ES P
15 B A Mo o oo oMo oW oA A O
X. citri . @ @ @ @ @
X. oryzae .
X. pruni .
X. phaseoli {.sp.sojense ) @
X. campestris O .
X. hyacinthi © . © @
X. trtmslucenfs @ @ © . @
. sp. hordei
X. cucurbitae @ @ @ .
E. aroideae ®
E. carotovora o [ )
P. phaseolicola . . .
P. solanacearum @ @ .
C. sepedonicum .

*: @ b, @i, QRIES, ZERuEYE
EEIME T 32 MERERBORGIT T B
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MYBEFTHREHERS

£l

LOBEIpot, KRIBERLEIAFIN L THIZDDEBEAMN
b3, CEDRPFEEVAERC LT HRERICEC 535
AT, AEETIE [X. translucens hordei X X. citri],
[X. campestrisX X. phaseoli sojense], [X. cucurbitae
X X. hyacinthi], [P. solanacearum X X. citri], [E.
aroideaeX X. campestris] Ot 5 FINEE I Wi, o
UL OREEFAOHARD EELh—F DA
AT, REBRTIIFI2AMBKZ bhvlc, ZZXGH
PR & itk & O CHECAET ZREOBAR, —FiK
UhELBNBEOSSIH U THER o MEFWER
HHENEE D CEMTE B LZXEECIHAEN (Re-
ciproca) b DXV &, FEMHEMIL L OBIEFICEN
&M S, FURRARIC DR IURDOfiD SBkb
BEEHEOED OO IFALTELIRMEE RIS
%o k& ZE X, pruni FUMER X. translucens hordei,
X. citri, P. solanacearum OEE»IEHEEICEEX
w30k L, X. pruni BHZ O b ORAEOHIME
ALRIRIGLIEWT E, T P. phaseolicola HLINTE
BSHRREEMACR IS LIS o, AR X. hya-
cinthi HilliEB X X. cucurbitae PLMTEFIC X - TIH
HBEMCEEINL LB ERCOBERRATH 3, T
D &S RBRBEREHEBCHE OLERNS 5 0 i3 AE Ak

ARFEHEOEREZR LTINS 00, HMEOERICH
W ROTUAELROBEKEIC LS HDP, HE50IEE
SO FERSES LT 32 EI DR, EEBRORYD
THHLLTRL, REBROBHTCRERIROSRA,
X. oryzae, E. aroideae, C. sepodonicum O 3FEd XK
U ofmFiciEZXEEsmIENT, ESIU
ROBEEOE N C MR SN,

MEGERIC L3 274 VEEEO BRI FIRITR
To MBI X » TRIE ORBFE SR NG 2 18
IS S, e ofEEBC W T H 3 &
X. pruni, P. phaseolicola DX HCINBDEELF »
122 b O, P. solanacearum D & 5T XIEHE
DHEKRT 3 6D, X. phaseoli, X. hyacinthi, E.aroideae
DX I IEEFERESRENHTEE L OB EPRD 5
N, BT & - TEICARZE Z 7 31 JE (Thermolabile
antigen) I KA RELINT B 90, AERD
MRS O TR DAS IS S EEIC L DR O IUER &
B oiEIME/ORBECESLTHE L EERT S
DTHbo

B HRENEREE

R EEEORERA SRR MRS T 2 HME O MR
BEYTRTE, FERFEOBAREL4EDOLELBTS

HE3ERATA FILIC KA RESERIE (NBATE)

i

X. oryzae

B

X. phaseoli {.sp. sojense

f. sp. hordei

X. hyacinthi
X. cucurbitae
E. aroideae
E. carotovora
P. phaseolicola
C. sepedonicum

citri

. X. citri

®
. @ X. pruni

oryzae
pruni
phaseoli f. sp.sojense
campestris
. hyacinthi
. translucens
f. sp. hordei
cucurbitae
. aroideae
carotovora @ @

. phaseolicola

solanacearum

O omom oW o X N ok M X R o

. sepedonicum

@ O X. campestris
@ X. translucens

©

O ©]|P. solanacearum

i @RI, @Rishr, QRGEH, ZEAERIEHE
FEHIME 3 2 BHBEEEO KSRV h Bt
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F4x BBRENRERICLZZEEHEERS

FHR ABRENBERIC L 3 ROLEENS

CEEBED (i)
3 3 % "~
g 5 g 3
.‘\é 2 g, 2
T @ a sz “ &
= s 2 = L
& SEsidg = i3 tis s
2.y 88588 B .Fss&¥3ens
P N R TEE SIS ISOE
TLUYET 8 28 8 &< XY ES 8 S 88
W E B B S 8 /o= K 0 8 & ET=t B & S & A XN T =" 5 © 8 &
R e R e R R R e Y
X. citri 10 6 4 4 1 4 3 X. citri | 10 4 3 4 1 4
X. oryzae 10 6 5 3 2 X. oryzae 10 1 1 41 4
X, pruni 310 4 4 2 X. pruni 2 110 3 4 3 3
X. phaseolif. sp. 3 310 5 6 X. phaseoli f. sp. ‘ 5119 4 3 3
sojense sojense |
X. campestris 4 3 4 510 15 X campestris 1169 3
X. hyacinthi 4 210 6 X. hyacinthi 39 5 3
X. translucens {. sp. X. translucensf. sp.|
hordei 446 3 4 6 hordei 1 6 443 9
X. cucurbitae 3 6 5 5 6 8 2 2 X. cucurbitae I 8 4 8 6
E. aroideae 1 E. aroideae ! 2 2 3 4 6
P. phaseolicola 2 9 3 6 8 P. phaseolicola k 10 5 9
& BT RRSRREOFREREY (1=108,2=204%, H  HERRICKR RSO BRERE K (1=107%,2=20fF,

3=40%5, 4=80f%, 5=160f%, 6=320f%,7=640%,
8=12804%, 9=2560 1%, 10=5120%), ZEHARKE
feitk

%, YU & ASPEEE S O TR ON 2R REER
WTN S RISRANE . $HRAT A FRIEBNTR
MR A U HITE S & oA, RKkicBo
THEOFISEREREZR U, CoE»PREBROML
BE O 160 5 DI EIc BWTHET 3 RXEED, [X
cucurbitae BilflFE X X. campestris], [ X. cucurbitae 1.
1M X X. phaseoli sojense], [X. pruni Billiih X X.
cucurbitae], [X. pruni Pl X X. oryzael, [X.
phaseoli sojense il X X. oryzae]l O 5HEEIH,
DI BRI 3BDOHARNEAOBREHICLTHH
BICRELT 2 RENIS TS - 7o R TBHER AR
BIEOX SIWBENBELUTTRILIESREA L, K
REEORFEHEICOL I AT A VEELEDOEE L
DHHEFREND, TOEEACRIEREEIVLRIE
BERABBNZ ED S, fuliEr—EMLICHERT 2 C
LI LS TPRYEETELZLEARL TN S,
IBGEORT RBENEEEO BRI 5 R OR
o WISHEEIC X 2 HREEOF SRR ER, £EHD
BaEAERDRIEE WD, X. phaseoli sojense, X.
campestris, X. hyacinthi, X. cucurbitae, E. aroideae

TRABCE UTRISRREASE FET Ui, —H47T

3=40f%, 4=80f%, 5=160%, 6=2320{%,7=640%,
8==1280f%, 9=2560f%, 10=5120f%), ZEHRK&
febk
W&, X. translucens hordei, P. phaseolicola @ X 51T
I R SRR SAE L 2 ERER TR BRI
foo RXEEDHBERIEEDOELD QG5 3G EHE
FRD U, £ dORISHEE b RKAOMIREREH
DOFEELELE, FHOBAD3. 8D 5NBICK - T3.3
WIE T Lk, LHLBHBLEriconTsEE, [X
citri fillify X X. translucens hordei], [X. phaseoli
sojense PLIMTE X X. cucurbitae], [X. hyacinthi YL
X X. cucurbitae] DHBALD X 5 MBI & - T FEdE
REEoRn s8R IN, HE, EEEZED
9, AR X ORI % 2541, HRERZ E0SE
HOFERME SN, KRREESED Uiclen EEL
bNG, TRULHISHEE B4, MBICXDITA
S ORISHEPGR PN, TR OBELSE
Sl bDEBHEEINDY, MALHIFRARISORR
HoBFRARHET 2, BxofiFHEBCONTIL
KA H UL LRI RIZR 60,
C EXRYILAIECE
A B L OIS & S HUNE & OREIRERIGD RS
—vR—FELTRIRI - DRt EBDTH D, K
OFFREIZZNIC K 2 RERIE & O, HuURICHEE
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H10%

LM (DURRD BT 5 ROWEEEAL A v FARE
Lo Oy FiRPURZ BT 2 &SRR Lk
b, ERNESRMENCETAE - 720, HEEEN
BETLT, 2R 2EMERYT ¢ LED SR 5%,
HERT2EFEL, FELUTRICEE (Heatstable)
BEAGEEEOEYEc L 20 EZ O NG, CD
RY FPREFEELRENEL, 1~2 HHCBREL,
HEELGEODDTISNAERGBIRILZLDEELD
N30T, FHEEINELRAY FERL, chlito
HBPICREDBENAY FEFELT2RAY FEFSR
ZERTBE, 2RAY FRINTIRAY FED BH
MEMCH > TEL, BRI > TE - KAELB NS
Db, 1~4ABETLHEDERD LN, 1IRAVF
K SNTHBEBRIIRETHD, B ULTHRICHLTS
REETHRTHHONENESKRZTIONS, —F
AECBOT HREFEEDS OERE - OO Lk
WD ORBETHRE I, THS5DREDIIRFIRD
2y FERERRC, REEEOMoLEHFICLS
DELuHSTREINLY, Th o ORI EREIHE
DB & - TE K RIHKRT BB H %, 12720, Bl
iy X, citri, X. oryzae, X. hyacinthi, X. trans-
lucens hordei, X. cucurbitae D%HEE X, campestris
RIMEE OMICR SN2 X H i, HLricd@itEIc &
L EEZZLOSNBAICEETRNY v — T ISR ¢,
BRI Nt, cDC &3 Xanthomonas BE O 7 VIhEk
e OMABMETRESLT UL TN TREENZ SO
TRENWCEEZRTHEDTHH, RER BT HEHEGE
VAR OBRICH7 > CTRONICPEETRELCATH
%o

% ¥

WEVREHE O H 2 W ERBER 0TI A
I EAIGHE U RIZER R EZh, 2055 Xantho-
monas BEIC DWW TIE ELROD 5 (1947, 1948) 0&¥E
HIEHIE%H D, Erwinia BiCB L Ci2 ELROD (1941,
1942) DIz, $HEES (1956, 1957) O—HOHIERSH
Bo ZHHOHFAE L THEFNFEOMEIRE N
52—, EREREONEERIZ E DD THEMETH Y,
& QIOREE: & nEFEREoMomEnZ Lne &
o, WEEAZDEDOEERIEE L LT 3HEDS
BERRICBNT, BMoSHEAE L UTmEEME 258
ATl RasERBRREEN TS, —FE%
DOREIR DN TIEFENFE L REDOL K S 503
Z i EREINIFEEOREISHALE D & L

RRIISEEHC E-THY, ndbiEBsihllEy
HI 0 Al E2#H4 LT 5 (GOLDSWORTHY, 1926 ;
KA, 1929; ISRAILSKY ©, 1938, 1939, 1041, 1967;
TIPOGRAF, 1941; KATSNELSON 5, 1956; M\ED,
1963 ; DUNIN &, 1958, 1964 ; GRAHAM, 1963 ; GUTHRIE
5, 1965; Morton 5, 1965; /Nl 5, 1967 ; /[N, 1968 ;
BHS, 1967, 1968; £E 5, 1966; /NI, 1969),
FEHEOIEAREC BT 8ED Xanthomonas B *
FikE L, i Pseudomonas BH 2 ¥, Erwinia &
B 2%, Corynebacterium BH 1A IMA, ThFhoD
PLMEEAER L, S —BOTBRENCOFHTH S A
74 VEEEBSIURBENGEEE -, BRSO 1F
BTh2ERS vALEEC X3 RERGAB T80,
BHECBNTRET 3 RICORREARIT Lz, 20
R 2T 4 FEERC BN TEINE & 2 oxIGHIESE
(Homologous antigen species) & DT IZ DRI bR
WEBENR ONAD, MobiHEEME Heteologous anti-
gen species) & ORI b2 DIGHREL & - TR D
ORXEENRET L C NI U, F BN E
HEHICENTH, HSHEEORTRHFRELI D>RICK
ISRE AR LB, AT/ VEOBALID RS20
&L ORNEEOEAEDBBRT S Wic, RIXEHEDS

KRR~ 200N ERE, BEEEDOZRLD BH

BDENMERREMICE EE > T s, LT,
— R IR R E O RSN MFESHO 5 b 25 A4
FREOBAREHREAELHREELERE LT L
ZRLUTIN DS, TORSIHFMMBEEE LR LU THO
HCECEOMIBDERTLCENTEED, ThTh
BB EENWERERE T LTI, EEERAOR
15 EERNT AHERESH, WTHIKHIAERD
R, BEREELERETIAIA FEEECBNT
2, EARBEEOBENMVULEEER T2 CENEET
HH, cOXIUERMER, BeodREEC LI
B - ERERICOBRRERE b ETRES LRI
HOBNTEAYEDL LD TH S,

HUEA M LAl REERISE2& s UTER
DHALREZR NSV, B2 TH B &,
X. phaseoli sojense, X. hyacinthi, X. campestris, X.
cucurbitae B E. aroideae 75 & TIZEERRMADS
D&Y, X. translucens hordei, P. phaseolicola
TRFCRIEORE AEA AR LIc, CNOOEREE
NENOHEBIEAEOBRETH S hE IR, AEBRD
WHATERT SRV, MEOBRAERIGCHE ST
PBIC BRI & » TIEERE, SEETUR M
b0 BnEb b, FRBHAICE - TEMAICLOE
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FlAE0 2MELEET 2FHEELATRT DTH %,
HREECRARNAOZENDITICH L, RXE
H£Z, ZORBHEBEICIEZELORBRLREONLON, K
CHRERZLEE LTHEIZEANLIVEETH 2, <O
CEEIFRREELECERABRENIDEZEELTHS
CEETFTHEDELELONLN, EROEEICONT
BB E, kAT E. aroideae O L 5T in#ic & - T3k
BREESEINTI00055, Lo CTRHERIG:
ZWEECHALLS L9354, H2oEBKDOH
THE OB R AT TR T 2 RERH 5 9,

ERT VATLEE BT, SHUEERE I Z odl
&L ofiic, HEOEBCER UM GURED i
g 2Ky »—TRIEER AL U, COLREERR
BHe R, HENBC X OBHMCER Uiz, L
EVETMEMNCEE L, BESBIRICERS
B, BET LT &R, BEASRBRICETERNE
X DHFRIHRERTH 2, h 5OWEERIT Lucas
5 (1969) 5 Pseudomonas lachrymans Z> 3T @
Pseudomonas BEICDNT, Ff OTTA 5 (1971) 28
P. syringae COWTHIZE USRS CEY T2
DEEDNEN, {HULRABROBNEET S, W
PiEE (Homologous antigen species) D3 % PhEEgs
i, CORMPEHBICL > CTHEOBELE L LA
B FERD 1HF - T1L~BEAR SN B EANE 08,
BALTHERDS S, bonE L, howlsitEmo
Hiek2b0LBbN2b0883IN T35, TABIE
FREARBCHUTEREETH - T, KBS EE
# (Thermolabile) OHFFHICL Z b D EEZ BN B,

AEBORED, SHEET 2 &, HERBEDA OREYIRE
MR SR O S bd TEH WY VIR OEE
DI EN D, Uk THMERTIERELE T 2
BEHEORE U Nic L 3EDLMICE - T,
TR RIER DO TENRMBERNTRARMET 3
bDEEZOND, REORHEZRI» 30411
B2 DRI DN THRNRTAR A BT T 2 LB
»5,

] ®

REVIER QWi & I E S 2SR T 2108
7o T, WEHES X U2 obuER £ 12 homiE
FHTFRC B TR BUEFA G OME 4 F o it g
UCTEBLMENH S, 2T Xanthomonas & 8FE,
Pseudomonas [& 2%, Erwinia & 2%, Corynebac-
terium B 1TE, AR 13BOMEIC > THME e

"M, REEEOREBRERSE LUREY VR
BAEBCREL, RG0S EE2RE Ui,

2714 VEEESIUCBRRERERCBOLTR, &4t
MEIZOMEHFEEE OHT, 2RIEELBROEEL
HoHTH, MOBEBLOMT LMD OFEE TR Xt
HE£ART, RXEEORICKRARRBEREELD 20
LTEWOT, @E—ERROMERHANONE AT
1 FEIck2280ch - TR, KXEEAEETE AR
REEZANWE BRI TH B, IUBEZMALLES
OREBEORER, 24 L LTREHOEALKRER
wnhs, e OEEICDNTIE, -7 EEDRng
D, DPFELNBEED, FCEFHREL SDEETHN
B, CHUCH UTRREHER AT & D35 % 2 M
L,

BRY VALRECBOL TR, #hEEER2EN
SIS P & Ofic, FURENCaEE LA Mic 3
KEBEEOBNVEEEEAEL S, COUBTRIRELE
{, HEREL XD TE, FUHD100°C/304 nEic
& - THARIRER, BEET, mFEA~OBHE &
Ronzd, HEkdscsidnd, FLUTRIKEER
HEDEIC X 2 BREEE CTh 5, C ORI
BEREICEONICE > Tl ~BAOUERE 2B 250D
MHLY, hLOFFRERELRETHYD, R
BT & - THET 26 0ME 0, Y VNIEEEOEA
I, PROOEEORIIRERS LNEN, DROF
AERE, BRARESTHRCZX2 080 ERZY
5N b, ARROBER, EHREMEORERERIIED
WTHETHY, REEZ - Bicy 2EEMICS
HSpicmiiRoEELZRTHAGEZ SV, Loy
- THERARIG OB ERIC DL TR, BERGE LU
RIS E S, HLOEBIROOLVTELRSDLIK
WY IMEND D,

51 A X B

DUNIN, M. S. and E. V. KuvsHINOVA (1958) The
drop method for serodiagnosis of bacterial and virus
diseases of plants (2nd Ed.), 27 pp, Moscow.
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nescense-serological method for the diagnosis of
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Summary

Studies on the Serological Diagnosis of Bacterial Plant Diseases

I. Cross-Agglutination and Gel-Diffusion Tests with Some
Xanthomonas Nomenspecies

By

Takushi OBATA and Fukutoshi TsuBol

Research Division, Yokohama Plant Protection Station

In an approach to the studies on the serological diagnosis and identification of plant pathogenic
bacteria, the authors prepared antisera with living immunoantigens of eight species of Xanthomonas,
two species of Pseudomonas, two species of Erwinia and one species of Corynebacterium. Extent of
specific and aspecific antigen-antibody reactions was examined by cross-agglutination and gel-diffusion
tests between the antisera and the species employd.

In both slide agglutination and quantitative agglutination tests, each serum consistently showed a
full-titre reaction with its homologous antigen species. In addition, however, frequent occurrences of
of non-specific agglutination at lower serum dilutions were detected among various combinations of
antiserum and heterologous antigen species. For the use of slide test where a given dilution of antiserum
is normally used for convenience, care seems to be critical to eliminate positive non-specific agglutina-
tion by choosing the most suitable dilution of each particular antiserum. Intensity of specific agglutina-
tion as a whole was not appreciably affected by heating antigens for 30 min. at 100°C. However, slight
inactivation of thermolabile antigens was observed with X. phaseoli f. sp. sojense, X. hyacinthi, X.
campestris and X. cucurbitae, whereas a tendency for enhanced antigenicity was recognized in X. ¢rans-
lucens f. sp. hordei and P. phaseolicola. Heating had more pronounced effect on the decrease in
intensity of aspecific cross reactions.

In gel-diffusion test with whole cell antigens, each homologous species produced a marked line of
precipitate very closz to the antigen wells. This precipitation is invariably first to appear in one to
two days of incubation, well defined and consistently reproducible. It also survives heating of the
antigen for 30 min. at 100°C, though, with some spscies, partial breakdown of the contributing antigen

was indicated by the deformation, indistinct separation into plural bands or the tendency to move toward
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the center serum wells. This specific antigen may in all probabilities be serologically similar with the
heat-stable species specific antigen of Pseudomonas lachrymans and other nomenspecies as was described
by Lucas et al. (1969). With some‘ species tested, homologous antigen species produced one to several
lines of precipitate usually closer to the serum wells. These secondary bands are not always reprodu-
cible, either thin but sharp or broad and vaguely defined. Many of the contributing antigens are
heatlabile and some are apparently common among several species tested.

These results amply indicate an extreme multiplicity of antigenic components of plant pathogenic
bacteria. Further investigations are needed to demonstrate the serological specificity of the antigens

detected with each nomenspecies in the present work.



