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{243, Erwinia carotovora var, atroseptica (BdH UK
ERE [ BIE) O, IEER RS RIERERD
BEE» O DBEINIEEREMEINS E. carotovora
var, carotovora ® 1 %HE (Ib BE) BHEETI L
DHLSMC INT WS (BFHS5, 1973 B - K
19755 JIlk 5, 1976), Bd UREME HELYRET S
DXL, REEREREOZNBEENTH S (BIF
5, 1973; ERINLE, 1975) 75 XTI AR § B
5E3NTV3, LU, E~OBEERREROREI,
FRZEEHT TR, BRERELZEORER L 21
% AL (GRAHAM and DOWSON, 1960; JI| L5,
1976), BHUFREIC L 5 FkE ORIz BEETH 5,
Fro, ERCRU 3 ERBERTIE, L AETOEA
PERT, MEORMRRELCE $EL, BHURE
DWIL T8RS 5, B UIRHIEE DSMCBIRIRE b 2
NHLEN DY, ZOBEELDHEORIVERE L
5,

Z LT, EDUROMEZNZEIEDF T DN T
ML OT 20BR L0, 2 BOED L KEHE

DR A 2 PLME R & O RE L IR RET
%,

ERBRET2OCHIIY, HEZHEESRL TV
PORHRREEFR EABEEL BFREESK
Bl L, BT EHEEL - LRTR
B4, FRERBORECFET IR YFILRXET LS
RO - WHEEEE TR L B 5,

HE&GLUHE
PR E L RRUIZ ORERL 2, FulLiEDfE
i, KRGy Ofik - g OHE, RSB
VRO EER (RS, 1976) K& oTze FICEHRI
TAIT, WIT 5% A L7z Potato semi-synthetic agar
(Z8: PSA) 4HE T 25°C, 24 BEEISEHRL THERL 2,

EEEYREREORLERE

B2 RIRL 1A TEEDIRIEE D 5 5, Erwinia J&
LSO 3B LLBEOE DV TIiE, Pl As-la 3L
As-Tb 33 5%, 212 Erwinia BOED LIRS
Ia BUEH (68K, IbBIE (48K S IOHREE (2
HkE) D 30EHkic D v T, As-la, As-Ib 8Lt
As-C ZH3 AR %, ZNFN A5 4 FERERER X

B1R HEARMIEOREMN

B M3 % & R 71 i TR H

As-Ia E. carofovova var. atroseptica D-3-1 x 12,800 1974. 7
(RBPLFE La A

As-Ib E. cavotovora var. carotovora C-2-2 X 6, 400 1974.7
(BHLKE Ib 1)

As-C E. carotovora var. carotovora Hy-3-1 X 12, 800 1974.7
(REHRER )

*OAREED 1ENIER 49 £ A REDRBERSPHIERETS (1974 KBWTHFEL 2,

OB, BMNEGREEEREIDER
OB, MRS R R
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B2R HEEKRL ZORE

Corynebactevium sepedonicum 65a, C. oortii Y-3; HEUEKEMIBG AT
C. michiganense C-1-1-7; EREF M

Pseudomonas solanacearum P-1-18-2, P.phaseolicola P-1-14-2, P. lachvymanse P-1-19-1; B MBI

Xanthomonas citri N6119, X. oryzae H5809, X. campestris X1-1-1, X. vesicatoria N7001; BEEBMNBREH
X. hyacinthi PQ-1; $EREVIEEEFT

Erwinia cavotovora var. atroseptica* (B p 1 i la #): NCPPB549; National Collection of Phytopatho-
genic Bacteria, Harpenden, England. P-14; ¥ RE#58%5. D-3-1, D-13-3, G-3, SH-1-4; HERHEY
B ger

Erwinia cayotovora var. carotovora (B H 1L RE Ib £): C-2-2, D-5-1, D-25-1, F-6-3; HEmEbh &t

Evwinia cavotovora var. cavotovora* (HESEIREREERES): 645ar, arl3, Hl; EF &SI, E7117, ET127, E
7154, E7169, E7182; S¥EF MBI Sa-1-1, Al-1-1, H-4-4, H-8-1, A-4-3, D-18-2, D-19-1, D-21-1, Cr-
1-3-, Hy-3-1, Ca-1-1, Po-2-4; HIRHEMILH R

* ez kv, E. atvoseptica k I hi-@¥kiz E.c. var. atroseptica ¢, E. avoidea 3B XU E. carotovora &

XNT-EBRIL E.c. var. cavotovora {Ca 0T,
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MEREED Y ¢ 4 T RCHEERR I, ZOREEHITK
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AR -Ta RIgBMERE, B X - -Ib RIS BB,
CR - HEHEEMERE ABR. - I 8Ig (D-3-1)
+1b B (C-2-2) RAEM, ACK----Ta BIE (SH-1-
4) + BERE (Po-2-4) BA R BCK----Ib &g
(C-2-2) +BUERHE (Ca-1-1) BAERE

B, ved4e (B ENRLD) OXOMEE
HERETR  (JRBE - 40 10%cells/ml) %, BOMEEERIZ
BHRC L iCREBERKIZBAEIRC L € ZhZFh 5~6
ZORETHMEEL 12, BRI, 1BRE =~
THAEL 25°C OFBLHBREE U THR IR, FR
HOMBRRIZ, BE%7H, 15H, 35 B EOREK
OV TEDHREE % WL, R 1gieD% 4~5ml
OEIGTAEARREKZ HIN L TEBRL, % 1500
rpm-5ANEL L 125, Z O LB RREVNEGUR L U T
RUTo 25 4 FEERICISRMBHIE R, 1270
PIFRER AT i3 100°Cy 10 3B 72 11k % 6 U i
SO~z

BARBEHCET 3 RBEREORMBERE L ORFR
1974~5 FiILHIRED £IEEH CRRL T3 RHL
FRRE X UERE R B, 7 DREERETROR

MBS 2 W T Tz, FRbkOREIR 1974 £
7~8 Az, %, BB, P8R HTE BER NE
KOZUTOFRAERE TIF/2L, 1975 £ 8 Aiz, #IA
7, HIRET, BFRE, BRETREL .. BRERED
UL, FRIWAL EXOREEHORE GLE, 6H).
HEOEL, FH, BE BIR EERORE FHEhR
DR 2l 4% DWEBRICOWTHEL 17, BRI
1974 £ OFRER T i3 B OBERERBREORETRIC OV
T - DL EBOFET, 254 FEERSS IO
YOURILB R & - TIFs o1z, 1975 iTid,  HidE
L FEOR B RGSBROIE 0, 10BN DT,
BERGICBWT, RENRZBRAE T LA
HE2HEER S 4 K 5 2 RRU TEERS 2 HE
U, FRCR—REe ERECFRY, ZOBITHRD
B & kU 1o

REREAOMMBERE L HBE L OME

AP O ALE R & 72 ORED 5 23 3 HE
A & DEMR 2RI, FIFRMEDOSREREE Y v
2 x —ERPERL THEEICI VTS, DEEShIZH
B DOWTRY v 7 4 T HE OBESES L0 RS URE
PLIHI X 2 RS VNRBRIRICBSY 3 RIS OH
2 X b, BdURHE LSRN BRI T
o

EHLEE Ia DEHG LT Ib DFHOHIEN S
BRERBORMERIGDREE» S, 2 h &
75, AREHS, KD, REERFICRE O THEKRR
HU A, RHURHE b Bl L0 b ROSfE
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25 4 FBRESIGTIS As-Ta 35 X 0F As-Ib OMLiE
AL 72 Erwinia BLISED 3 B 11 O AN
e S U 2 o1z, COHEMIZT VNILRBRENEGT
BITIIFEET D - 1203, Xanthomonas BD 5 FEOEK
»5, T Bt X OF Ib BIg i By o b LSt o5
FIS# 2R LI T, e IS U -1,
Erwinia JBEKRD DUSFERIE 3 RICTLUIZ, &
OB R, 25 4 FRERIE TR, BdUIRE
B, bRFE 4, ZhFN As-Ta BI O As-Ib 3
MEC R BEREZ R LI, C 0 U THIEHRE
E, carotovora var, carotovora i, As-Ib FUILIFICIZ
LRIEL -T2, 12 As-Ta Hifiigiciz, »7hH
OEMELBFIEL 2B 2D E A X OEE, FISHELR
SR o1, VNIRRT, Ta BIEE, Ib Bl L
bICENFN As-Ta, As-Tb FilLiFiC BEF 2 RAILE

WREC I, RERE Q55O ER IS 2 AU 12
DHT Ia, Ib MEFICHRNSEFEFIZOTR O EKS
EAVRAG TN AN

BRERARORETRONMLBRG
ERREARBIOE IR T EBITH S, £ v
FREELTI D v FATDEICEBRABRIERE L 12 & C
3, BREEFHDOIDER L b IREETIIEL, TH
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BAUHRL TU 3 0 DMBIZNEKRTN3EL, 35 HE T
SEEERREBE 557, T ORRROREITRD
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N As-la 352108 As-Ib HMIFIC X > T2 5 A4 FERER
ST RMEEY, ¥ VNIEHEUS T RO TDEYE
AU T2, CHICHL TERIERE 2 gL 12 C X
i3, HED As-Ta, As-Ib HILBEOWFIIZ L - THE
HYY, INBRYEBEERLEL S b 2h o, &
5ICREHERL 12 AB KizmHtigic, AC[Xid As-la
DORMmEC, BC Kik As-Ib FilLiFie = K7 NiERY
ZHMFERG 2R, BEEEL OO T H o sER
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AS-Ia?) AS-Ib AS-C AS-Ia AS-Tb AS-C
E. carvotovora var. atroseplica 6 +b — + A d d
(BEHLFE la &)
E. carotovora var. carotovora 4 — + — d B d
(BHLFE Ib )
E. cavotovora var. cavotovora 20 —(3) —(20) —(3) d d d(9)
(RIEHHEFR) +(17) +(17) can
a) HME b) +: Bk —: Bk A la SMEORREAEESR, B: Ib REORRMLEFFR, C: Hy-3-1

HORRNLEHRIN, d: JEREREEBHMR S 2 I KEaL, (

) EHE

BAR BEEBREROBMEFIGE

5@ X A7 4 VEEXIE R VRTERG
AS-Ia® AS-Ib AS-C AS-Ib AS-Ib AS-C
A K +O - - A d d
B X — — d B d
C X - - —(8) d d d(9)
+(12) c(11)
A B + + — A B d
A CRK + — + A d c
B C K — + + d B c

a) HREGBT HEDORER, SRS 15 35 DHOMBLIIZAL Th-7.

b) #imiE ¢ ( ):

Vv A A4 EREBEDED, EIFCHAL,
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#1 BER IR EDVRIC X 5 ZER Y )V NPERE IS
BREX ¢ A, B, CltFhFh LK carotovora var. atroseptica (la #E), [E. carotovora var.
carotovora (Ib ), E. carotovora var. carotovora (RREEFRE) O BMBEFERRD MBI .
AB, AC, BC & Z 1 Z N DIEA BREHR O ik
TG+ 1, 2, 31FNFN var. atroseptica (Ia ), var. carotovora (Ib#l), var. carotovora
(BBREE) DOARHL ML

B2l BEL I HROF
1: BPUMIERE 21 BEDRAER

DOEBRHIERED 12, Ch b ORETROHILIEK S BRARERKICE T2 FHEB/EORMERLE
i, BERE% 7 HE, 15 HH, 35 HAD B2 68 BB BAERF DR R BE L 1203, BRIBALDANE
ZOWNWT, W IR — DR R B, PRI, EORBEOIRE, EOKl, EH AL
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#145
HBEER ERRFROREE & KD ORMERED
oM E RS (%)
GRS RO AS-Ta (+)  AS-Ia (—)  AS-Ia (+)  AS-Ia (—)
AS-Ib (=)  AS-Ib (+)  AS-Ib (+)  AS-Tb (-)
B 5 UREER 113 62 2 7 5
BREERNILAEIR 35 9 29 0 63

a) BHEHE b) 254 FBERKGE L VERF VREBERIEDOWIhH» T, BRAKGE2RLZ

b DIREEEE LT

BIR, HEEROBTREHMEDRE 1 & ORBIIFENC
I OETOBREDEN D AITUT, VIR IEL K
RIZolze 20T, BERGIGYRIED L DRFIC LD
LEALND bDL, WEHRPATRPCELIEFL

EEZABND BDED 2EHEDRIKIC L o TKHL 2,
Thabb, HIHIEVHAHEDEAED S BRI »
JCEBHICEREL TODW R BEHUIBRZEL T
550 (B UREER) Thbh, BERIEOH TN
R DHEEE L b # EI U TERBEL TV A 2d
B Uik B O A SEHIC BREKBIRO DO 5 RIEE
REPELTVZ 30 EEREER) Td5 (HE2K),
LR 148K D 5 b, BdHUREERD DD 113
¥R BRIEREEIRD § D23 35 BET, AN ERIERR
LBbLNB DRI ED 1. Tb DRBORENR
OHRMBGOAERIR, Ho5RTRLIZE L, BHL
SRBEER 2SR 113 D 55, As-Ta 810 As-Ib Hi
MEDOF N, FBRITE S 7R R
HERRUIZERIZ 959 Y, 55 bk As-Ta DAITK
BT 5 3D 629% & %<, As-Ib IZEBHED #Rid 269%
THBE D s b 572 13, BHLAHFIC IS U T2 7%
» 512,

—75, WMERBRERO 35 iz, 20 63% \WITh
DHMLEIC b UG 2RI 2 57205, 9% O As-Ia
T, 299% % As-Tb WWHURL, As-Ib it KR$ 2 HROE
AVEL, BdURBERRO BN & BRI 512,

25 4 VBRI & 7 VTR R DR % B L 12
WERIE6RCRLIL L i, As-Ia HIUFEDOHE, |
RES—B U IR E R BAEBREAE T 51205,
As-Tb HiILFFIZ DN Tk, R 5 4 FERERIGBHIET b
7V RIE RS TR R O R L 2V BED A5
N,

I IRE RO RBEEAIR L MR & T % ONUE% i
Ui 7 RIGRLID & 518, WEROFME L
b, MEMEBOFE I X 3 SRS LERIITH -
126

BOR R T4 FEMBERELEXRS VATBRRIEO LS

B SRR (96)

274V BRSIVA
s

AR R AR

3 racs
AS-Ta 81 98 98
AS-Ib 47 100 64

a) MEBD TR E 72 o728

BTR EROEMK & BB D

v B SIS R (96)
ﬁm% .;E%ﬁa)

B W ORI
AS-Ia 12 92 100
AS-Ib 22 91 86

a) FHHED T & 7 - 72 HRE

REREORMFREESHEL ORIE

REL 12HER b b RFMEOSHER,  BEUWPET
30 ¥Eh> 5 58 BIEHARE S hiz, AHET X IRBORE
HIEOHME R & A & OBz, As-Ta HLliE
BRGREER LD bS5 13, Ta BIE b BIEHRED,
As-b i B EMRRE R U I E» 5 1, b BldiK
BERE RS L, MHOEE oI RIEL 21t
b b RKEREO A I, BHLURERSHESN
i otr. T REHMEC KEL B S I, Ta B,
Ib RIS L OBIEED 5 b nbh s s hiz.

25 LEHE Ia i L0 Ib WOHENSH

EEIESRLTRTERBITY 3, BHLHA LA
B EL, BETEBOT R BBEDLNLL -
I pE, DWThORIERD S BRH I, FREDR
HISERE 2 Husialic & 3 &, TEbS (BE LB, B
38) 13 T RIS - TR L, ARSI (P, 8
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B8R FTEoBMERTIC k5 BAHUKRE Ia &, Ib BomBNSTh (1974, 1975)

EH RIS RS HEBANDOERIES (%)
BHPLFRE
AS-Ta AS-Ib +B(42)D  ABSI(41) B (39)
Ta %I + — 24 85 69
Ib % - + 74 15 13
Ta+Ibii + + 2 0 18

a) B LIRFL LT, BERS, ARG ASRERET, BTEET, A FEER

NEHE], /EKHET,
b) () AITERERRK

TE), Bk (BIE, HFE, NNEK HBFHR L BPET
»olz, Tz, TR, b BEOREBRYMTEERS
TEWT, HEE REINI,
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SUMMARY

Studies on Potato Blackleg Disease
II Serological Diagnosis of the Causal Organisms

Kiyotaka Kawakami, Kohei Kupo and Toshiro KOBAYASHI
Research Division, Yokohama Plant Protection Station

Studies are described on the serological diagnosis of potato blackleg disease caused
by Erwinia carotovora var. atroseptica (blackleg organism Ia) and a strain of E. carotovora
var. carotovora (blackleg organism Ib). Two antisera AS-Ia and AS-Ib which were
prepared against blackleg organisms Ia and Ib respectively were used in slide agglutina-
tion test with living cell antigens and in gel-diffusion test with thermostable antigens.

Antisera AS-Ia and AS-Ib did not react in both tests with 3 species of Psuedomonas,
3 species of Corynebacterium and 5 species of Xanthomonas, although reactions of antiserum
AS-Ta with some Xanthomonas species were given slightly but not specifically.

All isolates of blackleg organism Ia including NCPPB 549 and NCPPB 1449, and
those of Ib tested showed specific reactions with AS-Ia and AS-Ib respectively in both
tests. Antiserum AS-Ia reacted slightly and slowly in slide agglutination test to some
extent with 20 soft rot organism (E. carofovora var. carotovora) isolates originating from
different localities and hosts. But such reactions of antiserum AS-Ib with soft rot
organism were not given.

Sap of potato stems inoculated with 6 isolates of Ia, 4 isolates of Ib and 20 isolates
of soft rot organism were investigated in both tests, 7, 15 and 35 days after inoculation.
All sap of potato stems inoculated with Ia and Ib reacted with AS-Ia and AS-Ib
respectively in both tests, but that of potato stems inoculated with soft rot organism
did not give any reactions with both antisera and in both tests.

Potato stems naturally infected with blackleg or soft rot organism in the field were
collected from Hokkaido. Ninety-five per cent of 113 potato stems, which were thought
to be infected with blackleg disease because of blackened symptoms on their basal part
under the soil level, gave positive reactions with antiserum AS-Ia or AS-Ib in both tests.
On the other hand 63%, of 35 potato stems, which were thought to be infected with soft
rot disease because of soft rot symptoms only on them above the soil level, did not react
with both sera and in both tests. This fact showed that some of potato stems showing
soft rot symptoms were caused by secondary infection with blackleg organisms.

Blackleg pathogen Ia or Ib could be isolated from some potato stems which reacted
with AS-Ia or AS-Ib respectively. At the same time soft rot organisms were isolated
sporadically from these stems, which seemed to be mixed infection.

The use of potato stem.sap proved sutiable for both tests, particularly the slide
agglutination reaction, in rapid diagnosing of potato blackleg disease.

Survey on potato blackleg disease with serological reactions of the potato stems
collected from Hokkaido in 1974 and 1975 revealed that blackleg organism Ia was the
main causal organism in Nemuro, Kushiro and Abashiri districts, while Ib was dominant
in Tokachi district.



