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VAARBEDBEALEEL L > T ARBROEEYRR T 5, 2EOXELE
w37 SETCHSE LBHEER 90 S bash i IBEKOREMEC >V CHE
2RI A F% U0, Pseudomonas cickorii, P. marginalis, P. viridiflava, Xanthomonas
vitians 5 L 0% Erwinia carotovora 585 LT 5 Z EMNH B o 1o, —2DBHER
PHEEHO2EEALIIENSEIAIEE LS o,

P. marginalis % X 0% P. viridiflava 13 U &2 225 LCHREENTEL, AEECLDE
BB ImEn bFUETs =t vEARETHERBLBC S RE L,

P. cichorii, P. marginalis 35 L U° P. viridiflava {2 X % v & A DEFROFREL, RBHRK
ot B vic LQELULESTARERI LD, ChOIEOME I 3REY v

ZABUIR] LS L RBRBUS,

#* £}

WE, REBEOERLICEG v ADBEIREMH
Y, REEFTE I LT, 1977 Fi2i2 14,000 ha %
Bz EST,

EE, LAAREL SR CEMTRESIRTE
foth, KAz sz U s T5BHENOMABEE
ThEFA L-RERNOBET L SCIHREOEIC
b, BESBELFTEC -1, Tihbb, LEERLH
S TRTMES bR TET 2B REY, T
BFLBEOREMTIIE L LTHHK» SFRINEELS
VA b vEARENTbRTWS, 20X hRES
EOEBLESBVCRERHZThORBIREORELH
MTABERRE - cotz, —H, TEEMBEHED
B%, REFRORELLUIZBROBEER DA LT
L0, vEAREBREOFECBE AR BHEMLD
EE A, ElTIEEN—REL, ThCH- TR
EORRENME TE, LD HITHEC X AROEHN
B, FEEECEACEELY, TOFEEORH
LB RO REDO I L Lo T B,

v & ADMBERIOWTIL, 7 4 Y Az S Brown
(1915) @ Pseudomonas viridilivida (BrRowN) HorLAND
MNEFOERC, FRL 1918 £ P. marginalis (Bro-

* R R SERES

* ERBREBRGS

ek HERERYE

wN) STEVENS 35 LUF Xanthomonas vitian (BROWN)
Dowson ##i%& L, #0O&, VA, Fal—, =V
A4 7 E v A RGIEDERTHE L LTIk, P.rhi-
zoctoniae (THOMAS) STEVENS (Thomas, 1922), P. aptata
(BrowN and Jamieson) Stevens (Paine and Branfoot,
1924y, P. cichorii (SwinGgLE) Stapp (Swingle, 1925),
P. intybi 1925y, P.
endiviae Kortte (Kotte, 1930), Bactrium formosanum
Oxkape (Okabe, 1935),
A, 1934) 3 X 0¢ X. lactucae-scariolae (THORNBERRY
and ANDERSON) Savurescu (Thornberry and Ander-
son, 1937) MEEL AN TV5H, —F, Elliotr (1951)
ki P. syringae van HawL A3 v 2 ACREREY R
TEEnTHD, Ff, Wilkie & (1973) =i 5L,
P. viridiflava (BurRkHOLDER) Dowson 7\ A T Efliz &
D v g ALIREMSE Y RT, FDixhs, Erwinia carotovora
(Jones) HoLLAND 2iL 2 AR ELE  DFEH IR
Wk o T LXAMD LK THD (Smith, 1920),
Lo L,
(Haynes and Burkholder, 1957) CRRIEMEE LTH
B BRTUTIewy, Ff, P.intybi 13 P. marginalis DR
% & 2h (Burkholder, 1954), Bergey’s manual 7ffg
4 EM4 L LTED HRTL 7L, Okabe 0 B. for-
mosaenum, Kotte @ P. endiviae 2 Bergey’s manual 6
B (Breed and Brukholder, 1948) iz X 4uiZ P. cichorii
OREZ L ENTWS, X. lactucae 35 LU X. lactucae-

(SwingLE) Stapp (Swingle,

X. lactucae Yamamoro ([l

P. rhizoctoniae 3 Bergey’s manual 7 jff



78 BRREINHF RS

scariolae i3 Burkholder (1954) = :#ud X. vitians
DEZEENTVB, £ 5T, Burkholder (1954) 12
P. viridiflava L P. cichorii E OB it RSB
BOCERYRE LS & L, UL, Lellion 5
(1966) MK EEEEETS Pseudomonas [BFE D
AERRE LI DT P. viridiflava -
BB THELE L, UEXEETALE, viaxd@t
RIEME L P. aptata, P. cichorii,
syringae, P. viridiflava, P. viridilivida, X. vitians %5}
WX E. carotovara D3 B B8EL 15,

bLHEILET D U A Ak LU OFBRIE O MER &
LTk, AT 7T (192]) 0B85+ o v @ik
S8 (E. carotovora), |l (1934) Oy - v € v+ 1 {HE
A (X, lactucae), Okabe (1935) D&EIcHIT2
F = Y ~FEHEER (P, cichorii), i - BB (1938)
DHEMIZ BT B F ¥ Y B (P.marginalis) , 5 (1937)
DAMC BT B 7 o YEESMER (X, vitians) DN
bHbo Wik Bk LB 1L vF L Y DERTE
DREEE LT P marginalis 2 8& L, 68 - B (196])
ik, FOFBOFTL 2 AWK (E. carotovora) D3
EREBELTV3, 1960 Ezsmb 7y A7 ~, FH
VAR (#=Fv¥) DAERHC REIAB Lok
D, 1970 SERICA - Th b RERDERIEH & 12 BB R
DEMAO B TRE LthoT, EH - g4k (1975 11T
ERTOKABMEV £ 2T, PIHEZIBERBRCH
D, BRMCPHrHBEL, DLrROBREHN
BEREBUT 2RIV HNERERD Pseudomonas BiH
HICERT L, ARYRBER LS8 L, BYREC
CLT BIo (1975) AMEHOKEEL 2 2T,
RREBCRY Bk BFT5REE LT Psedomo-
nas sp. & HY, "ORBLMEEEIRE AL, £
B5 (1976, °77, *78) RBHIEERS 5\ 2B EEER
D Pseudomonas BHENEETSEEL, ZhBA
P. cichorii, P. marginalis 35 X ¢ P. viridiflava TH % =
ERTFHRUI, £, FHE (1976) k3 tERMc
BT BUEBRERE L P marginais DiEmn—, —
DB’ S L T35 L5 ThD, Bas (1977) Bk
UL (1977) RRFRTOEDH L& A THEHS 5
MORPBELEBUT S, WHhOHBERBIESFRKE &
LT P.cichorii %38k Lic, —J7, 5 (1976) 12fn
Tl B LU FEBRTCEBEYIR- - BAEHREY X.
vitians 42 X HHESMER L EE L,

TOLSTERERTT, BELILV X 2ADREMRD
FRORHERELBOEBACEFL, TO—HILTFH

P. cichorii

P. marginalis, P.

C i 33 & (1979)

ELTARLL (RBS 1976, °77, 78, ®F 5, 1976)
A, LT RERC BT BEMEEORTEC oL
T, TOEOHEZERELIEDTHRET S, 1k, AF
RO—IMLBIRKELOFIGIARE e EiEwEs
EREAER LT ENHTEFROMBCHTRAT
Rl O—BELTERLLLDTH B,
EHROERMEIZY - C, YUHEFRRERRSESHE
BEE, O R BB B8 S MY
7o, AERAEAY | MESRILRBARS, RS
KAREEE, FEUEERE S SO RS 2 B
R G ERET L4 GRRMEE, Soiv
HELERONBRE T, £, BREBEOKERR
HYEN LI BER BREAD X221, b
FHRECHIBBROEE Y0 o T i, o,
REOWEIC Y » TL, THEAEAREIZ AR R HE-L,
TRFREEZV LB IEL, THERE ISR
FHit, UHBARRBREH R ER RS ERTHRE
it EFREEEEARSBESTEMERE MR
Ht, TERBEARSFERWRSEESERE,S
HERHERY Y Ebot, ZhHDERZLH BT
BLEF?,

RERABRUHY

R L SHORAUE, dbrE TR DB ERR &
T, RESTERINTED, TOWHEEmoEd
B D, BIRFEHRERNIC I - TRADA, —iciER
BAEE Z A ORIV EICHIT - T B, HLGBECIE
FEAEEENREH, [NBFECIZLiho, &
UZE ETIRELR CLRFHEREN 50% iz 3
BB B LRy, BREH Fofffl<y Bohs
P EORBITHRIZL D, HDHVRIERZ L o TR
BV onOBsTbohd, £EEEEMOREER
PORELCBRROREERETA LI F ko 4
B i bhd, Linl, RECI2EL A5 TR
<, BIROKMC s LB LHE L3,

(1) #|Es

OB, HLICESBIzE VT 8~9 FoEiBic
UUHET 5 (ER, 225\ X FHEBOKS SEZ i TR
B A EEcRET S, WTROERCL, SLIckER
BIZANBRE LIS 5, A0 FHE L LoD
FTESCEBENERCREROS B HENE DR, L
RECIZEEA LR L & X 0 ESEECEA D, 82
M BT 5, MEREO/IMEKORHIZLIEEG
FEBOKROB ZFUMLEHR LA, L BN
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B REHE A Hbnih, EGF KRBT TS
EbBD, thHOREILILBRENF LEHEA
LTREEYrEE 5@ i3, RONEILHENE
CETHEDE FED, HEMHCIERORE IBEEK
i, HESBRETAZELHBY, —BICE
TIED, ERTILESEHICIBEOHEEN LS
oo THRE @, BURLUTLERL R, ROAERLE
DEEMNBERS I Likdie (BIKRL L 2 288),

(2) WEFEH

ZOEE, BHimBHAOC =L b vAAREL Z A
T, E0LROBHRMRETD, IO TESS VIR
OHIBEEORZLHBEX TR OBE L, R
LRI ILAT B, BN BER 0 BRI RN
T, BH ORI HEHF O IEERLV LEBEL,
DHLICEL YHERETE, BRTREHOECEIEEE
CLBREKEBR Y, IRLTER 2, 3 #E44
ORI IER L, WMEOS VBIC LA k(b
T3, Lal, BAGBERTHALBELZEVIZEID
LDk keksd, T, ROFFEE— RS TR L 525,
ZORMO L2EMEEIIER T 2455, Ko
FREIIATE OB LB L TV B2, Rz EROS
DEEMERHAIES Z Loy, MO PEDHAE
Ehn o bidiny, BREAG (JREL3 L5528,

(3)

OB, BAROFMBE TR EHC, ¥ERo Y
= A b YRARB TR DRICHTTRET S, B
BECITEREBML e 2 BRET B, B LERY
M BHIZDX 5D, WD TESDHIZROIEARE
DEN BEHICBETB, i, EBROSC BEKER
T, PRHERYHY, ObERCEILRBAOHS
PNEFHREINEG, ZhDOREINEARE UTRRE
RARIEREC ), RHO O IREE TS, 1o, %
BOREZERCE - TERBL, BEaokERIEL e
B, BEOHMLVELAICE, FTECROIIEENLER
ETHo L 5B, BRESKERCBR TS L
ol T, EOBMVBRELLIVEBRTZZ 0,
msuziow (WAL 6, 7 2,

(4) EEH

BN, BLICABECItHAOHIE S ST
T 2 (EH 3 L0 Pt ] E b v x 2T BT
5o FEEREIAM HUTRERICAT T, TELEL LD LTR
LESEEY, 0L 5 BROZHERS B\ 1k iho
EFRREEKERCER L, BIraEIikL, &
RIKBESH D CIIEREACHET 5. RIS ETHER

L& 2 DB & TR O 79

L, ZOBIKBBETV LEBEGICERL, obicz

LT 5, ROPLES LD X ZEOM * THELERY

oL BETHS TR 8 1),
HEBLURE

1. BARFLARBEODH

1 #emT vz 2EEEM 37 2 s bERPCE
MR T RARERE) 90 & FRMEo ¥ shies
Steb Ok ED) RER LA, SBREOREYEE T
Brlbicns —FEYED, REOEME LA,

—7, HEFk» CEZORERL Y 0H), BEK
FTL CBIBLEALREKY 3, 4 B E2 Tk
e, PEOBEKPTERL, O+ i1 ZEEHE
K (A, 1955) 2 BVGCHRFCERBEC I ) L
too 1EBHCOZREOW LIcEENBHEL, BT
FRERBCL» THEEME LTI L5 2, ¥
A B LERERMECBE L CEERB L.
ok, HECHUEREIR 200 THHT, L

BEESES LEBMUACrsA (Fv—rrv—2s2a
54, @ OX, [/ 366) YiFEOF~HEEL THREKED
AL EkY, SSERPoREE L s~ (RRE)
CHISHEREE U URREREND L, REEOHED
LRERI TN CHEERRREL, AEEEEH
o Ui, SEREBRE L EDLB 0 TH 5,

—~J7, (@A EREOMEME L LTz, ATCC
M BHE Rt Pseudomonas cichorii (ATCC 1085731,
P. viridiflava (ATCC 13223)2 s LY P. riridilivida
(ATCC 19048)» 45 X IS B D P. marginalis,
Erwinia carotovora % F\~7o,

2. EEER

(1) vzzxcH+sHEER

HO LI 2HEOBEREYRA Lz, b, £EEE
b L ERic &7 b 2ERE L.

DIEESH N - 5 | BRI HEE | AL,
S LICE2EERCOVWTT, FIEHRMEESERYH
FLLERC VG THEBESOEERES 1 /AU E
WL, BREFLY /7 = PARERESR-1L,23
HREE LD 108 %cells/ml © BRFE & L7z, FE
BELCEEC I ABATCHE L VA ARE S L~
Frv—2A 5, Yr—tr—s2 OX 55 270~
bL— 2 % 366 DIREEERSEL V)DL D, Hils L O
CEEOMENREREE LHE (58 TsELLD

¥ OMAFTES. 1) S24RHEE 171, 2) 51 W
2316, 3) 51 #iHE¥ 2899
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HlE HXBHE LT XE
R K REEAR &b & A ] ®
BERILS 1971, 7. ? ? 1 NL 7108, 7112, 7165, 7183
17 R SR AT 77. 9. 3 ? 3 NL 77245, 77246, 77248, 77250, 77252,
77253, 77254
7 EREN 7. 11. 24 ? 1 NL 77267
7 BHRE 7, 1. 24 ? 3 NL 77268, 77269, 77271
HEAMTE 7. 8 17 Fv—-ruvr—-sr=z 366 2  NL 77239, 77242
” 4 7, 1. 7 ” 5  NL 77258, 77259, 77260, 77262, 77263,
77264
E3 T 7,01l 18 vy —2 6  NL 7624, 7628, 7630, 7633, 7635, 7636,
7638, 7642
7 ti@ 7,1l 7 pv—trv—s=x 366 1 NL 77255, 77256, 77257
HERRBER 7, 3. 15 » 1 NL 77162, 77165, 77169
FERTEN 7, 2,10 Fur—tr—z=z 54 2 NL 7780, 7783, 7785, 7787, 7788, 7789
# 4 . 3. 16 ” 1 NL 77177
7 fEUTW 75, ? ” 2  NL 7518, 7519
” # 77. 3. 16 ” 1 NL 77173
EERE @A 7, 1. 21 ? 1 NL 77265, 77266
ARFE R pR T 7, 2.8 Fur-tr-rR 54 2 NL 77130, 77131, 77135, 77137, 77139,
77141, 77142, 77143, 77146
TR EE 7. 2. 14 ” 2 NL 7797, 77102
ZERFEE #, 1. 29 ? 2 NL 7758, 7762, 7763, 7767, 7768, 7769,
7770, 7774
MmElsR(EE) 75 ? ? 8  NL 7510, 7511, 7512, 7513, 7514, 7515,
7516, 7517
MELRTxzE #. 3. 8 uy-—y 2 NL 77147, 77153, 77154, 77155, 77156,
77158, 77160, 77161
” ” 77. 4. 8 Sur—pLr—r=x 54 1 NL 77212
o 7. 4. 8 ” 4  NL 77186, 77188, 77193, 77194, 77198
7 BigET 7. 4. 8 SyH-¢ I NL 77200, 77201
7 ” 7, 4. 8 Fur—tv-—s=x 54 3 NL 77205, 77209, 77210, 77211
8 R HFE 7, 2.2% fFuv—tv-—#A 366 1 NL 77118, 77120, 77123, 77125, 77128
FINRKFEE  '76. 2. 20 # ! NL 7608, 7609
” ” 7.1 22 Fur—trv—s R 54 2 NL 7647, 7648
7 owmEEE #, 220 Sur—Fr-—sx 366 1 NL 7601
” ” 7.12. 9 Fu—tbPr-sz 54 1 NL 7633, 7654
7 lyAEr 7., 2,20 SFuv—tur-—s & 366 1 NL 7614, 7617
v EEEW 7. 1. 4 Fv—tr—sn 54 2 NL 7701, 7703, 7714, 7715
7 KNET 7,12, 9 ” 1 NL 7649, 7651
R R T 77. 3. 30 ” 2 NL 7716, 77218, 77223
7 {eEPET 7. 4. 14 AYvET 2 NL 77226, 77229, 77233
P g =t 7. 1. 8 ” 2 NL %; 7720, 7724, 7726, 7729, 7738,
K TNl 7, .25 Fur—tuv—-z=R 54 2 NL 7740, 7743
o4 B E BE 7, 1. 26 ” 2 NL 7749, 7752, 7755
EFRBRT 7, 2,17 ” 3 NL 77106, 77108, 77112, 77114
2 37 »F7 78 138

H. TRTOBEGKESOHICE NL £ /453, o CHR—HERVTHEEL A,
L, SRR Ui, SME GERERRE, S oS
B LUVEHCRES | A THOFIEEB LD S, EED
OORMBLCAERERLYRBEEL, 2t =

b, TF3AF, sRCARTEEL L, 2, 3 HMERC
Bufo, 1EOKREL I ERcOE3ETEH -1,
FIStETEE : LEAEYFBI 7 ABHT RE



+Eiz5:

AFETEEY 20°C P ORAIC 2 HEIE oo £05
EHFAE~RHL, BRE4I~T BECRRYAEL
oo VEEBRY D I gkR e L1,

(2) HxaEm
HEREHIF =V~ (D1, b A—7), =vELT
(FY—=vH—nV¥), vavFy (hBEEREH), £
(KH), 2 (PEHEHB), =+ HBEVFe—¥),
E—wy (AT 340277 vE=), .99 (RY
AEEEBES), ~rvoa (HH2E), £F1=2v (B
BERRZORLE), 7V v (BEER), r44¥ (&
BREA), =v 7 (REFRHE) Thots, WThbsk
REL, ERCEUTYEHESS I VEREBEEL
oo BEEAAHENIX, NL7630 (I3, NL7720 (II 38,
NL7703 (II1 B¢E), NL7790 (IV Bg), NL7212 (V
ﬁﬁ) fﬁoto

3. @R
HMEFAREERELR (197) ORA LLFE, XEMH
WS (1957) /50 Dye (1968) s Ui, 355
RERXYS 5 v O@ERBEY 20°0C & Liuzsit 25°C
& L,

4. HEEEOTHNEN
BRBRDOONMEED S b v 2 ARFEEER LI
HEEOPrIZ, Bl LOREOTR, v ara~0EER
R X AR CESRL S LB bR A MENKEES
FRTCHBZEMNEH LI, £2T, Lelliont 5 (1966)
DLOPAT 7 2 b3 LUEEL (1978) DiRIE LA EHR
FHECHBRFEERC L v 9 BE kY T8l L
R REBXEEYEL LBEEEYH CHEBRETL
2 A e nink BB E A A TS 1 3E, B
REOBEXEREYELL, REAEMMER TERL RS
HEa, v A RRREHEARCRERAREY
EUB I BE, SXEELEHRL, KRECHAMEYS
T vz APHCRBEEAROKBRFHELES LI 3
B HAaEET LA BaREYEUD IV BH,
VEAARBBILEEYHO V BERIVCERZ
BE» R TENoBRE b Lk aht, F2
T, FEHNCERRH, EERRORELERETRT
B &L ABEHERY AN,

ZE R & B

HEbs LOHBEOHE TR~ AL 0. v ACRRK:
AU 138 @itk I 1, 1L, IV, V B L ofis

A, VEHEER JUHMHREEEC L RYA LT
CREEIREOREERYTBRT 5,

L 2DBER 8 2T REMEOR R 81

1. I g®

(1) #BECL? L2208

TR BN PO ES 5~10cm, §§ 1~2cm
OBE, BEARTEECEROD HFREFEbh, %
Rici- CTHRERICES ~ILA LA (B UL, | 28),
EHTREET A POCERELY LEERBEKER T
BERERHTERFRE L o7 OB Tikho#
BOKEHET A bl ot, BROBBEEBIZ
AR L, EXLEVBREE L. &Ru#iof
HEBEE TR, HETHSLESTHLLERESD
VIR EKEROTERFRELEH I, ObrRE
Hehs BBaL - LEREeC Bl L:e (R IO 1
28, ¥, RXEOREREOEC N BETE
BHAXELZBE A bhi, ik, BBEERKD
FBER» I BHREGR LA LAEE B L,

(2) HxaE

B L7Ac NL7630 Bk v xT53tEE T,
FaYy—, = FALT, YL vFEr, THEY, FA, b
T b, K=, BT Y, NP, K2, AT
v, AAAF, =2 RREYR L, EERBE
BT, a7V, ~7HA, £z, =V 328K
DA BIIHHEOERAEY TILRFI A Shicr o e,

(3) WEFEHYHEER

EHOME RO EE T, WL T
VBT EAB ol AHRT L vERIT 24 BHEEL
FEEO KX 23 1.2~2.6x0.5~0.7 ¢ (E# 1.75%
0.63p) T, 1~EEXDBELEL, EHHETH- 1,
HE, AT eARRE, 7T ABHETH T

At 7 vEXTESN EoRERE MY, £8
DHILRFER, ER, PHTEXLHE, KAty
HH, BETHot, W7 + vERFEZG EOE
mEgEcR, AFPE BEEXAR BT PHETE
KEHOEFBHTH - oo AT P v KTIZEF TP
B~eeRR, 24 EEBcErEECESL, FRC
BEOY v /Y ROBEEYE L, ORI ixhRoMH
BrbThick Ui, 27 vKTOEB LB L
PRERECHEEIHR I ot Vb=A I
EEL, FALXHEE Lo, €55 vEMTI22:8
SR AP ENF RS PR o
HREHRLTRTESS T, * v 7 BB TERES
B ER L LT, +&v X — EiEkki: &k TBY
T, TA¥=vYe Fed—-YERBETH 7, U
A, Ly FF—CERIIEBEALOBERTED LR
Fenotedt, T AROEHETCIESDS b, WikEY
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BLEET, vy, 7v227RIUFEKELES L
ot Ve A1 EREOBRB LIV 72 vEROE
fEix, BERBERD 0% U ETEBMETH -7, 2128
BRRGREEERE Th o, 22— 20512 Y
BEELID, A/ e—R, =L =2, T =R, 5
T4l =R U2 b= L7V =, FAvp—
oy Y Y UnLIIEGRRES L) ok, HEEYFHE

LA BRERIFIR Lich » 1o, MR 4~53% TH
o'f:o

REREEE L 30~31°C, BHERTFHE 2 I°C, B
ERFIEE R 35~36°C, ERWBEI: 49°C ThH o1,

2. I #H

(1) #EIzL3sL2A0KE

DT HE R A i & S om, ~ 22 S5cm
LhETH 0.5~1.0cm <G DiR8E86E TEB TN
THREA R bR (KR IL 2 38), #8EME LN
IRES RN ATE Z bl T, EH TR
FBFBMOZ b o BKBEKBRICKSE 2 L L EhiCEd
S fohy, —BICEHEEbLRIC hote, ¥, EED
CRRERA LR o ls, Licni- T, ZDREEYT
TEEOREE, B, FEOBERT L & 2 oRER:
¥RTLOLEbA, LavL, BB EEES
2, B oo CHEREROE)  LEBBE - LIEH
ELCTEHE L (R 1L, 2 B8), © LTRES» S
REECAGCCER L FREE e,

(2) HE@EHE

VEeTH8EE T, FaU—, =vFLF, =
FY, FRA, b=k, RV, S CHCRER
R LIch, MOBEREDCE L TREELZED bR
inote, EGERBEE TR, ThofEoL Ty
FREXA BRI -T2,

(3) ME¥EEER

ARERERSAACEE TEEET LT, & &
CHEES LTSI LB o7, BES D VILFEEIC
I ~BEDBENS -7, W7+ v ERZ 24 B
BFEBELLEoAZ Sz 1.2~2.4%0.6~0.8 2 (Fiy
1.62x0.7 ) THotz, 77 2[EETERE, HT=L
e h o,

WA L vEXFELEOSEREIMAY, 28 &+
&, FRTEELEHS, UHABTOLREERA L
D, PP CH oI, WY+ oHKPE CILER
BRECHFRIAR, B8, FRTELYSY, UHEE
DHLIRERE L), Bk iRBE s, Wt
T vKBIORT VK TRETRFT, HE 48

C

5 33 2 (1979)

B BB L, EHcECEEYELC, 03R
DILBEEE U,

BREBRE TN THRE T+ v 7 BE I KR E S
FEEAEE L, A3 F—¥iEHE, 7AF=vIE
FRI—¥, LoFr—EiLU) - @R+~
B ThH 7o, €77 vREEL, $AXHELLA, v
AVEES, BBEYRTL, 7 vE =T RES LA,
GIE KBRS LS v F = iEE Lithotz, ¥+ i1
THEORH, = vBOBILIBETH - 1o, %
Az BERBRRIGEBETE -, S —A, ArRr—
A, wUE b=, A7V = A BEBYES LIch <
Wh—=R, FIFr~A, FT 4/ —A, Fil¥ybr—nik
LU U v bRBYEE Lo, BRCL-T
HBERETFAT L0 ek - e, BREYF
BT 3boiiemote, MEMEILSY TH -7,

BHERHERE R 30°C, BERFRER I°C, BEE
HREL 41°C, EREBER 52°C Tho1,

3. OO0 38

(1) BEcL?vsADFREY

YD~ DHER TIL, #HHEEYRLcEX L
~¥ cm T, LEHEGOEHLEREARS 5\ S
BOREEKZBROFHESEHR S h, PO EG
BLChl&LLe (BRI, 3 28), 2#EZOBEKET
TREEA R & {, B R R BB CRBYVTREHTH »
Too HH TEHBH A P OIC KR EKER DN TE
HEHETHLDbH e, —BRERLX LR
o, BERPIOAIMNEREES CIIRER LTI IR
EARBRCRETA Z E0%E 0, REHL bILERG
RGO LR EERYE BT, 1k, B
HAEI SRS ECRRBEREOETAE LY 1,

(2) HEXHHA

VIt B R T, Fa Y —, =mvFL S, ¥
By, Fh, FaTY, SIYAL, AV CEGE
BERmLich, EEEEFEE T, WTFnoBRAEY
AL ThHmEEER S o,

(3) HE¥MHEE

FAFMEIERSALCEE Tl ~HEOEEL L - T
Wiz, WIS b VETRR 24 BEEE LB kE
X% 1.6~2.5x0.6~0.8p (i 1.97x0.7p) T3
ot 75 AEMTHERE LIV S A 2L bRl -
2o

Wi~ b vERXERELLOFERZIFRE, +8, £
& FEEIFETEBERLHY, oOHETr Y — 48,
WS LAY Lis, W7+ vEXEHE



TEBiED -

TREBRET BEXAK FEHTEXLHD, #10
7Y~ 2B TOLICPPRAKRYH L CEL, AT
FYKCRETFET, 24 BEBVEBERL,
FHIRHEVWEE TESHR, ARSZVIEBROLE
LT, 27 P VK TREBT PR E THELFRK
Enfch ot
SHREHLTRTHREET, + v/ BB TRBAESE
FEELELE LI, AF v, TAF=2 DL R
5—¥, JRA-EBIFVvyFF—-EEE LVAVE
&, sz vBOBL, BEBEORT, WILKREOEL
BT NTRETH T, €5+ VR BERL, SR HEL
Lie V b AR EELLOLRTE LI, ¥ =41 TH
EORBEBET, AEROBERI 2 S 2 FBEMBRK
ERT Lt V=R, =V= by 47—
N EYEE LN, A2r—2A, %A F—RA, T2
F—ARIUT 7 4 7 —ADBIBYEE LS 51,
BREL L OERBRIFIE Lich -t GHEHIL 5% T
Z&of:o

BERERE D 28~30°C, REREFEYEZ I°C, &
ERGEEL 36~37°C, ERMEEIL 51°C =H - 12,
4. IV e

(1) BELdvzADKY

EEOSR TR, $HEEH 0.5~0.8cm OIS
BVIIEARCBEL, POEEMER L. BETR
PRERTH - (JR 1, 4 28), EHTLEEE
HORCRENBEbNDd - L d LA Elnh o1z, BBk
HoMBEETIL BES~T BB I A0 bEHTRER
BARBRTRE 2~5mm < BHUL-ORLHKREH VXS
HoRHELEEHE bR, OLBELTHERRROBE
CRAEREREMRE Lo (KR 11, ¢ B8),
¥, EBVERCBEL, EFicE-> TERL, kE
OER D B\ IEL» DEER~F - A VFEED
BHELR T, ZOXRFHELBRBRTIL B0
240 THD, LROBEHEAS IV IEGOBES:
LRSERE LA CBEYBE T L2 TE R,
(2) #Hx#HH

YE e TAH8EBETCE, Fa2—, =vEFL7, F
A, b=k, A2y THEELA LT ACKEBRCBE
L, foHEREH CRFERLEL Abhxhs1,
SEEBRBEE T, WThoFHCIREERERED LR
ot

(3) HEXOMHE
AEMAEEFERIALCEET, MTH D ik 2 EHEE
LTz, | XOBEY S bEEMETH -, BT

L& ZDBRE B 2 HREMEORE 83

PURET 24 RSB LCEO AEx X 1.1~2.3x
0.5~0.7 ¢ (F# 1.52x0.62 ) Thot, 75 2BH
THRNLA LI LA - T,

O HAE - Y BETEESE EOREEEIES
TR, && R BELSBERCEL, SomEi
MHbH, RERFE CELEHEUREHTH -1, il
R THREL, BRIZAh T, v+ H 12~
D BERXMECRATFR, EEZAR ERTESED
BEEYEELC, BHRT P vKBLURT b vikT
b TrBEL, BREODNK~EBRROEEL4EL
72

RemteEy gLed, FRETYEYSF 2RI
L, $#%HEL, V=2 2FEBET L, HEkEs
BELT, 1 v F-AREE Lithot, FEAES X
C7vE=T®EE LI, Fv7vEEtLi, V-4~
EEEIBETH -7, Ly Fr— EEERERC
o TRt =229 viESBL, 7= vEBEYEE
Lize 7 L7 —EFthir A bhich’, 4% v 88— Eihf:
BIVT7TA¥E= v e Ve T~ dFEERED N, -
Foo¥tbo— - Ly 7 VERMTEF LA o —
ARBILENC B L » 7o, MR 3B, VP RIGizEs
HTHot, TAAFE VvEMH—DORE - EFEFLLT
FR LD otz Fva—R, AZa—R, 37 b—2A
HOEREE LN, FA/—RA, =AL—A, T4
=R, V= b=, VAE L=, FiA¥ k=i,
Y URBIVF VT UnBIIBYEL Lith o1, B
B, ~r vB, 7= EBEAELLY, BEBSIUVE
FBEEEFIE Lich oo, MiEHE3% thote,

BEREREL 27~30°C, RERTREL 4°C, &
BREREX 33°C, FEREBER 50°C Tth o1,

5. V ¥EE

(1) Bl xRA0KE

PEEORhEE T, HTBE» DERTE - TKE
iy LEREKERFENESeh AL, 82
BIZIEHOFRPBUZLALREBHEL, BEFOEL
iotc (BRI 5), HE~OEETLHLH TR
BEKBRICEKE L. SREORSEFEE TLHH
EDHDEECEKEL, B8 4, 5 HECRKREGL
BELVCLEBECEEL, ObrENAEELL (BK
11, 5 £8), FED» LI ERCAV L D LHER
HETEYRE L,

(2) FE@HE
JEECArT A EE T, T2V —, =vELT, v
2 v¥Fr, =Hy, FA, bbb, E—wv, F.U



84 BRI RTRE

Y, ~2H%A, FLav, #v5 RBRBEYEEsBKE
FBEYR L, BERBERTE, vavEs, ~ov
IRIVHD VT VREBRVREGY, =vF( 7, Fa
vy, £z LR GRREYRLE, F2Y—, =
FY, 7R, b=, ¥—=v, dFia¥, =visr
HLTik, E#ERBEETIIRERT BEDLR kho
o

(3) HEFHHER
FHAEIEROACEEECHIL, I0KADEE
H LEBECH -7 WIFT b VR 24 BERIETE
DEOKE &z 0.8~2.0x0.5~0.7¢ (F# 1.33x
0.6l ) THoteo FhULIRL, 75 2ERTH o1,
BWHAY + vy ERPESH EOREEERASE, M
®, &%, FEHTKEIFERTELLES, Lx-HT
EERZBFChotcs BHR7 b vEXHTE CREFTR
FCTEHIAR TS ok WIS + VK TRIBRLF
BTY v/ RB2VRBEROEBEYELS £l
EFROUBEHSBEE Ui, =7+ vATIRAEE LS
RPTRRCEECHEEREL - Lk, ZBROUB Y4
Ui,
AREEIEXEEYELL Y, FEETESF vy
BiLL, 48X BEIY, V2% TR0 08
FTlic. WBEYRTL, WAELYEELLE, 1 v F
—NEREE LD ot, Sn— AR REHICHREL,
MR 38, VP K, v v 7 — €k, Uev1 eHE
BREBETH -z, 4% o F—¥EBITRL, i
VEERBREET, VU vOBRBBLED bR -1,
Frva—R, FHRI—R, TIE/—X, +vr—23*,
HF 2 b—23R, 57 r~R, wrbEit—
Ay FTa4L A, RN, AV b=y HY
UMBEERELE LI, wA = ABIUT YA b -
NMINBOBEOEAIIERICI - TR ok, FAY R —
A DILBYEL Lish oo, 7= vEBRXFIR LA,
~v v, BARERIUERBLFE Lot

6. ZOfOEH

OB ASERIIELT I VERH ~ofEET
U ATREERYR L), SEEHHEREROBE
BB TRV ACHESELTRERVL DL ot £
BRREBEHB L7 Y — 2B TEREELYET L LD
A%, KERsHL Pseudomonas BINET & R IRt
HEENEAAER S LR ), 1oLlBowv-Fho
WHELHEEENTEE ) B o,

AZRr—~RA,

C 433 2 (1979)

£ ®

MBI L2 L2 AORBROMES, BTEDL510HE
BH, BEmRE, HAE, KBBo4Bc ke s
B, BRARICIABHE L BEmKH L ORIk EE
Hb. —F, BRVEZALDDEIN-HED S b L 2
ARG YR LR, SEEOEEoTFERR T
I~V o58E [Zoft] BT, B—Hcs
FhLAEBEOMEEWHRBEIEC X ~& LI, £
T, CALIBOSEENTRBCOWTERET S,

I &N

ERERL S cBEORBCHEOBEYEL, 71
72— AR HEL, BRBEVERT LMD
Pseudomonas BHIEH L E 2 b5,

VR ARCRR IR T Pseudomones BE Iz, B
L 9z P. aptata, P.cichorii, P.marginalis, P. syringae,
P. viridiflava 3 L O* P. viridilivida 935 525, b0
MBI L2V 2 ADREOE IS T LLERETRC,
B L » TREMAEXENTs 2 LnBEgTh 2,

ZIT, MEFMERY S SICHERHTB L, Le-
lliot & (1966) = & 28NEEY EET5 Pseudomonas
BREOB B A, ABEIs /v —7 L icA b
P. cichorii (TS, P. cichorii (& Swingle (1925)
KL TF =2 ) —0bBIhFlEs LTEEshT,
—75, Okabe (1935) (25 = Y — D Bacterium formosanum
¥/, Kotte (1930) (k= v &1 7D P. endiviae %08
L2, &L P. cichorii DRZ L Ehi {Haynes
and Burkholder, 1957), Z o P. cichorii (L1 2 =
(Burkholder, 1954), v-—=9 Yy (% Ex, 1954y,
s m—ate (1o, 1956) IV A Y- (Bkb,
1960) 25 s hic, B, kb (1977) a P
cichorii Y X % > AMMMBER L LH L 1=,

ZITC, ChBORME ABER LU B Bvic
P. cichorii (ATCC 10857) 0¥ B/ cMESAISE Y i
THEBELROLO THD, AHETHBAH G P.
cichorii (ATCC 10857) L#%E L@EA T M2y
HEPEL—H L, Swingle (1925) OEZHIZHAE
HEA SR T B TRV, B L AT
BCi AREEL FER L~ L, 37, AEE2
Lelliott £ (1966) oFE#l& 2 WEAEDBET, Okabe
(1935) DEEEIXFHAOHL, Bxid (1977) oiE#
Em V2 b= ADLOBOEEDE TR -1, fil
D& DEHETIR—FK LI, ¥i, B, v 22154
gt x 7z Grogan B (1977) o P. cichorii 113 J% &
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Pseudomonas cichorii

t# " I &%

ATCC
10857

o

3

Bu L

(=]

73 AR

[ S

HhEREL

voASvESE

* &YX - ikl

Ty 1 EHERK

TALFEFay - PeFPFrs - FEHE
Z A @FHEEIG
yrnavgEorit

Y o5 - E G

FibkEELE

HERERT

€5 F VIR

RS

7 v T ks iR

Iz - R bBOES

AT R—A ke

<A b —RA 4

2R el S
F74 /7 —A
=k~
VA I 2
BHREORNA
EREOHM

o+ 0+ B

+

7
”
u”
v

I+ + B

+

2 &
+ o+

P4+ &
P+ L+ B
RN i

+

I+ 141 11

l

1

-+

. S:Swingle (1925), O : Okabe (1935),
(1977), G : Grogan et al. (1977).

Bu : Burkholder (1954),

L : Lelliott et al (1966), T: &k&

+ o S, —  KIGEH, £ HETRER, v BRI S THERRERLS.
ks, REBROVLAMEIIOVTR, BEERD 9% DENEBHOBERY, T4 9% O

BEEEEORER -, Thildtdv EEeHsL .

RETRTCOBEET—FELL, —7F, AHEILVERAD
BrHEETTFa Y -, =VEAT, ~IHA, HVT
v, Feh, Fav I FIRRELTRL, Okabe (1935)
DEEERL—-H LI,

DlEn ks, ARETMEEMOEEL IOFEE
BTESD P cichorii & L {—FL, Thllsolksm
OHE L IHEEHEBRECELT—R] LI END,
Pseudomonas cichorii (SwiINGLE) Starp 1928 LFE 2h
%o

I #®

EHE L/ ABETHEEYIORET, Sr2—-R
YBIEWCOBLBaEXEARYEE T H I L0 B
Pseudomonas BHIHE - FE 2 b b,

L & X% B+ Pseudomonas BAAE I >\ TIETRD &
0 THBA, Lellioww & (1966) OEMFEFE XL,

EL

LtoREHFBREE 2~6 BXBET 5.

FBEE LA~ IVaic A D, P marginalis 23R
5, P. marginalis 9L 2 AD WA BT LIk 7«
Y T Brown (1918) Tk - TEMCHE SN, FH\-C
4 F Y A THLREEMN T Ltz (Paine and Branofot,
1924), Friedman (1951) 3 witloof chicory 1= P.
marginalis ODFEEEXEH L, v 2 AR LREREOSH S C
L% L1z, Burkholder (1954) it=a—=—s M0
VEACKERBEEY S L RBROREGEZOVT
OWFROFT P. marginalis L XEHLMBED—>THS
TERBOTHEB L, B, @A Y THRENAD
RT3 (Kshn, 1973), baEIR B2 BESM
DLTIREE TR LB D TH S,

%z C, P.marginalis DERZREB L UBEGFORE LA
HELOXEHEEOHEEYEBE T2 LEIEDLS T
»%, Brown (1918) oEEH C1XWEHE A7 l,
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533 2 (1979)

WIR v ERNBEE L Pseudomonas marginalis ok EMEE MR O H 8L

3 | &

Psudomonas marginalis

Br* Bu T

=
=

7y ARG

woe

Mok EEE
Vol

* v & - F g
T4 T RERK
Th¥zv . .Jerres-¥iEk
&3 a B RS
sy B

Y o3 iR
BEibKEE A
HEERT
€355 v iEh

£ 31

F v T vk iR
Fha— 2 BERO g
Ay E—2 4
2N b =R 4
S/ b—% ”
574 =% 7
zy = b ”

£ 75 r—n #
BEEORA
EREOFH -

o R S I S B S A

Ut +

!

o+ 4+

!

5

&

+ B
O

+
+ o+

e S R -

+ +
+ o+ o+
P+ o+ + +

|
!

+ +

* Br:Brown (1918), Bu: Burkholder (1954), T: &k & (1960), L : Lelliotr et al {1966), Bi : Billing

(1970).

4B Pseudomones BEHOBOREIZLEAEHEOHE
DRAFTHDLOMB 3D CHELHBITI TE VA,
EBSAHEBCHETIE D T, AREIEIRE—
F L1z, Burkholder (1954) nIE#4WMEHB 4T
e, AEEIRohES L —~FK LT, ¥, Le-
lliott & (1966) %5 X7t Billing (1970) D% & 3 —
Fli, Bk LB (1960) 0BT+ E8F T2 P
marginalis LIIEBEOBTRE ITUTA Z v -2 L0
DELED2ETRLAIETTH -1,

B kb KBz Pseudomonas marginalis
STevEns 1925 LEIEZIR S,

X 2E

FHEBERL 7S ABNHOBE THADOKBELL b, BE
BROAERXEEL, rrz—-AvBltcyBT52
M5 Pseudomonas BRIE TH B LEZ bh b,

Lelliott & (1966) oEABfExTY, ARE T/
-7 @A b, P.viridiflove ZEBLT 5, P. viridiflava
!% Burkholder(1930) 1= X b f v# v OFEMAE L LT

(Brown)

PO TRE I NN, Obic Wilkie & (1973) 11
v i@ T b8 L, £0%# Burk.
holder (1954) (& P. viridiflava |3 P. cichorii K+ 4HE
FEIEE TR\ TER TEv & LA, Lelliote &
(1966) 1z P. viriviflava E P. cochorii L'z NETH
% & L, Billing (1970) & REiEafERy 375, ¥
#F By P. cichorii (ATCC 10857), P. viridiflava (A
TCC 13223) oW THBEHEAEELANLEER, #3,
4+ FORTIOT, AR v -HER O v ERE
B, x5 2 BRERRIE, ¥5F v BR BEBoOFIR
DB THERBEECRL > TV 5, i,
vE AR TAREREC ST B Honc By
Bo BlEM BH3EE LI P viridiflava & P. cichorii k13
FBTHB LD Lelliot LORBEFH TS, +2T
P. viridiflava DI (Burkholder, 1930) s rx
Clara(1934), Lelliott 5 (1966), Billing (1970) &om3Eg
BE I FEEOFBHEFNMEEY LR T2 LH4 %
DL 5CH%, Burkholder HFHE s X o¢ Clara g



EEE,:
4 #

L ZADBRE B TR ORE 87
v# A S & Pseudomonas viridiflava » X EWME EWER 0 iz

#“ " mas

Pseudomonas viridiflava

-
23

Bu* C

75 AR

b

Wk EL L

V""/I%‘EE

*+ YA — L g

T i1 ERERN
Ty . .Je Ve —-LEHE
7% R EG v
s nay BBk -
l}/§—-t’?§& —
bk EEL -
WBREET -
ETFVight +
£3EIL +
F v 7y ok it

Yo — A RO LR +
Ay HR—A 4
= b =R ”
7 b=A ”
74/ —A 4
SV ke
1 7vb=—n ”
WEEOFA
ERBOFA -

b+ &

|

4+

+ 4+

|

Hi il &
-}

I+ &
I+ & |

I S I
I+ 1+ 1

|
|

+ o+
.
o+
+
+

b+
[ T T
<+

b+
l

* Bu : Burkholder (1930), C: Clara (1934), L : Lelliott et al (1966), Bi:

#ix, 48 Pseudomonas EHEOBERAE T izt
TR AS, AHDOHIER LIRS o - Ah LOEBOE
A0 2 EXHVTE, ABEREED P ovirdiflave ©
e L < —F L1z, Lelliott & (1966) ¥ X U¥ Billing
(1970) oE# Lz 2 2 BEBECHERZ - TR
feBME L < —F LI, —F, ATCC B&&ED P, vi-
ridiflava & KEEE LiL, &5 BEEESY Bk X
S TRRBENL, THNTOMEEMEE T L,
Bergey’s manual 8 i (Doudoroff and Palleroni,
1974) = X 3 & P. viridiflave {3 Addendum I [T AR
LR Tk H, BERTOMBOBRAVLELSATV3
7% BESIIBER T Lelliot 5 (1966) 35 ZU° Ber-
gey’s manual 7§ (Haynes and Burkholder, 1957) iz
$t T P. viridiflava HIEH I L LTz, — 3,
Bergey's manual 7 fFCit, ®ERIL Clara :7 -
T 54, Watson (1971) i3 Dowson LFJET~NZC
EREERLTED, BHELLIRTRE ., Licdis
7 111 BEE2 Pseudomonas viridiflava (BURKHOLDER)

Billing (1970).

Dowson 1939 tEIE X 5,

IV &

AREL S ABEOBETHEEY L OREME TS
5 &b Xanthomonas BEE L E X bh b,

FIR®D L 512, Lactuca spp. %8B+ Xanthomonas &
HE L LTt X. vitians, X. lactucas 35 X 07X, lactucae-
scariolae @ 3 BHARBBR IR T8, #2E1% Burk-
holder (1954) ic & b X. vitians DREZ L Ente, A
B L2 ACREHSRIES S &b X, vitians 1TITL-
LoLBbh3, £ TLOMEFRMEEY X. vitians
DEE# 3 L vt Elliotr (1951), Burkholder (1954) ¥
UL (1937) ORBEEIHETILESEDIHI>TH
5o

Brown (1918) oFERR# i, 4B Xanthomonas &
HMEOBYEET HCIHEHB AT TRV, BE
EATVWAHEBIC 2Tk, AEET FKER: —xL
tzo ¥7z, Burkholder (1954) 3 k¢ Elliott (1951)
DIRBEETF 714/ —ADBOBOEES VT V7V



88 BB IRE C 0F 33 B (1979)
BIE VAANBEE L Xonthomonas vitians o= EHIE S HHEE O i

t H

VEE

Xanthomonas vitians

Br* T E Bu

REEREL
TRAZE v OFH
O-F 5=z ¢+
RIS 471
1Y K= LY
MR &

VPERE
ThFazv . . Jeifns- L&
=R 7Y K Sy A2
WEEET

WL KEEL
TVvE=TESL

F v 7 v ik s iE
£ FFIER
£ M i

J oS FiEN
ISz -2hbLBOEL:
AR R 4
FZE~A 4
- ”
F7A L~ A 4
RrvEtr - K4
FAY - 4
Va7 4
BREOFIH
~wrVEE 7
3)\&@ 4

ERE 7

el +

R

I T

|

|+ o+

+ + + +

R
+ b+
+ <

n
+ 4+ +
+ 4+ +

+
+

* Br:Brown (1918), T: 3 (1937), E: Elliote (1951), Bu : Burkholder (1954).

DRKRGBCRILDBIET Chote, ¥, REEIER
BEEET L s ACRBHEALHR L1,

HUEA, K¥EE X Xanthomonas vitians (BROWN)
Dowson 1943 tEEZh 5,

V HE

FAHER /7 A BEOERETHAEL R L, MEMER
¥, Sus- ARRBOCHML, BREYETL,
AF v L CEENBETH - T, BEBEEYRT
b, Erwinia BizAD, bic, ABNERHOGAREY
ST, BEBEYETL, » oMY BBERY S -
T & E. carotovora S — FICHBTLLELD
hs,

VA ARET Erwinie BEE L LU-TiL, E. carotovara
bR Tw5  (Smith 1920, Elliott 1951), ABEE
2, B L ST v g Ak LS OF BB E

EBIL, 20, AEFHEEL Z6HCTTISC
Dye (1969) &% B\ Bergey’s manual 8} (Lelliott,
1974) » E. carotovora DR L 1, 2 OBBEOE-T &
{—~FH Lt T7h4bb, Dye oR# L MR 38, «
FF VBB OWTHERIL L > TR DON S -7,
¥z, Bergey’s manual 7 OB ity L7 — K
H, YA =, £/t —AnBDOBEDELDST
Rig-1,

PAED X 5 ABEIL SO B E 5la b C
L, 722, AEEMEENEH D E. carotovora 12 & < Hi
{45 2 &H 5, Erwinia carotovora (Jones) HorLLasp
1920 LEIE X H B,

ZDREOMME

COBWCETAERC, AEENHEEEROER
HBRTV 2 ACRREDL ORI DOMNB D, i,




+EiE»
W6E v 2AVHEL: Erwinia carotovora DEE

ME¥MEAOE
Erwinia carotovora
b " Ve
D* L
WwoE & B A
REaFREE - - -
O-F 5= ¢ I’ F F
1y ¥F—nigEs v -
MR R & + v
VPRI -+ +
S VRO - -
WEEET + +
v U7 - ¥iE + -
KCN % + v v
¥ FVIER + + +
7 Al 33 + -+
VW4 ERERK +
Fra—-RpbBOEE +
Fh)—-A 7 + + +
Fre—2A ” + + +
ALV =2 “ +
54 b-2 ” + + +
P . 3 ” v v v
2R ¥4 — A # + +
574/ -A ” + + +
T b =2 4 + +
Vi b= ” v + +
177 F=sn ” + -+ v
FaAy - ” - - -
FY vy 4 + +
TR VEOFA - - -
BEHE 7 - - -
3/\’@ 4 + +

* D:Dye (1969), L : Lelliott (1974)

HHREAEEIERC L > THh B H0N%E L, wih
DEANDINENHIHHRETH >, SEEBIZA
CRBFRE» REMEY ¥ L, AET5 2o Toe
BIFRRIC OV CEEN Loy,

Pk, 2ETEEMORK L A58 SN 138
O BEFE»D, bORECET S RERO TER
ML P. cichorii, P. marginalis, P. viridiflava, X.
vitians 35 L O° E. carotovora TH 5 = L HHBEF L7,

ChbS5EOEED S S, P ocichorii =DV TiL,
HATAME T Okabe (1935) 23, =y —TEHELTH
54, BEBEEMO LA ATORKC DTk, FEDL
(1976) DH|ELIANCIZREY S, L L, KERH
FHHEAE L, HAPBREUL, <7y (BB
., 1954), 2 e—.i— ({8HE, 1956), wA Y — (Fik

L2 ADBERE R T REMEORE 89

B, 1960), +2 (Ekn, 1977) CRFELELBRTY
B, P.viridiflova DWERIZ L b L x ARBEEY TR
T Timabh Tk (Wilkie &, 1973) 2%, @i
ERCTRBROFRCLD 0BG hETRYS
Ve BT, ARMBES * .o ) @BHEMER (KNI
B, 1977) B avak b~ - BEMER (LS, 1978)
ERITIEARESATL S,

P. cichorii, X. vitians I L% E. carotovora T L %
AT CREEL R Ui, P. marginalis 3 to¢ P. vi-
ridiflova SREHAEC, BEEBEE TV 2 20
BREETRI oz bbby, Bl EE
Chashico e, HECLS vy AOBRBEIL
REERFBELRELEUTVWS L BESRE, +0
ERE LTI, BT (1975) A4el LA 5 CHREE
PJEIRECEEZLRD, WEAEL LTEhBEC
D TNEIRBE = b vEALREL 2 A0 0ERIC
SEEER, PED LR TS s B L 4
ADBIRELAENES R VCEERIETSOKELE &
SHETD. Tk, BREZA05BENERHCHL S
TEDD, ZOIAEMLULAADRSENETEL LD
RRBERO—DLEX BB,

SECHARRGORELRNE, Bamul, By
BB IUVRBHCKR Lic, ChoDRBE LB Ih
TREMEE & OBRIC DOV TR B &, BEYOTLRE
Do THE P ocichorii 2B MRS H, KI5
BN bt P. marginalis 5\ 3 E. carotovora MnER
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Identification of Causal Bacteria of Head Rot of Lettuce

Yukio TsucHiya, Kan-ichi OHATA, Hiromi IEMURA,
Takaaki SANEMATSU, Akira SHIRATA, and Hiroshi Fus

Summary

Head rot of lettuce caused by several species of bacteria has increased remarkably in
recent years and become a serious problem in lettuce production in Japan. The present
studies were conducted to identify causal bacteria of the disease.

About ninety head rot samples were collected from thirty-seven main lettuce-growing
areas in Japan, from which 138 isolates of pathogenic bcacteria were obtained. According
to their bacteriological characteristics and pathogenicity the majority of them were
identified as Pseudomonas cichorii (SWINGLE) Stapp, P. marginalis (BrowN) STEVENS, P.viridiflava
(BurkHOLDER) Dowson, Xanthomonas vitians (BRown) Dowson and Erwinia carotovora ( JONES)
Hovrranp though some others remained unidentified. Among these five species, P. cichorii,
P. wiridiflava and X. vitians were found to be distributed widely causing serious damage
to lettuce production.

Two or three species of the causal bacteria were sometimes isolated from a single head
rot sample, suggesting that the mixed infection with those bacteria occurred under field
condition.

Of these bacteria, P. marginalis and P. viridiflava showed weak pathogenicity on lettuce,
but they were prevalent in the plastic tunnel culture with harvesting time from winter to
spring and the occurrence of the rot caused by these two species bacteria rapidly increased
from heading to harvesting time. From these facts, it is assumed that the occurrence
of the rot are greatly affected by environmental conditions or growth stage of lettuce.

The symptoms caused by P. cichorii, P. marginalis and P. viridiflava were quite similar
to each other in the later stage of disease development so that they were hardly
distinguished with the naked eye, and the authers adovocated “bacterial rot of lettuce”
as a common name of the diseases due to these three psudomonads.
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NDC 615.82 Kajiwara, T. and Takanasur, K.

Ultrastructural Changes of Host-Parasite Interface of
Chrysanthemum Rust Treated with Oxycarboxin
Toshihiro Kajrwara and Kenji TakaHasHt
Bull. Natl. Inst. Agric Sci., Ser. C No. 33 (March 1979) pp. 1~36

Ultrastructural changes of host-parasite interface of chrysanthemum rust (Puccinia
horiana) treated with oxycarboxin were studied. After 12 hours of application through
roots, some of the haustorial mitochodria became swollen. The host plasmalemma
surrounding the haustorial body was convoluted and was partly thicked by electron dense
material. After 24 hours, these ultrastructural changes became more conspicuous.
Dictyosomes, rER and sER increased in number in the host cytoplasm. After 48 hours,
the sheath developed conspicuously and enclosed tightly the haustorium. After 72 hours,
almost all of the haustoria were necrotic. However, the host cytoplasm appeared to be
active. After 96 and 120 hours, the cytoplasm of some host cells was necrotic. Poly-
saccharide was detected in the sheath and the convoluted host plasmalemma. From the
results of these observations, it is proposed that the processes were 1) decrease of fungal
activity and degeneration of host plasmalemma, 2) development of sheath, 3) enclosing of
haustoria in the sheath and 4) death of the rust fungus.

NDC 615.82 UemaTsu, T., Fun, H. and WakmoTo, S.

Biological and Ecological Studies on Bdellobvirio. (5) Procedure for
the Titration of Bdellovibrios Parasitic to Xanthomonas oryzae and
its Population in Natural Habitats.
Tsutomu Usematsu, Hiroshi Fuju, and Satoshi WakiMoTO
Bull. Natl, Inst. Agric. Sci. C No 33 (March 1979) pp. 37~45

A simple and accurate procedure for the titration of Bdellovibrio in natural habitats
was devised by using a phage-resistant isolate of X. oryzae as an indicator bacterium after
filtering the material through memberane filter of pore size 1.24. The procedure was
also effective in preventing interference from naturally distributed X. oryzae phage and
other microorganisms. By this procedure, it could be demonstrated that bdellovibrios
was widely distributed in various natural materials, such as upland and paddy field solis,
irrigation and river water, etc. As for the relationship between the population of X. oryzae
phage and that of bdellovibrios in paddy field and irrigation water, no correlation was ob-
served. It was also confirmed that the measured value of bdellovibrios population varied
depending on the kinds of bacterial indicators used. For the purpose of measurement of
bdellovibrios population in paddy field and river water, X. oryzae showed the highest tit-
tration value as compared with other bacteria, such as Pseudomonas fluorescens, P. aeruginosa
and Enterobacter acrogenes. Bdellovibrios population varied according to the samples,
sampling date, etc., usually ranging from 0 to 10° PFU per m! of water or g of soil when
measured using X. oryzae as an indicator bacterium.




NDC 615.82 UeMatsu, T., Yano, H., Fujir, H. and OnaTa, K.

Biological and Ecological Studies on Bdellovibrio. (6) Some Factors
Related to Survival of Bdellovibrio.
Tsutomu UeMmaTsu, Hiroshi Yano, Hiroshi Fujir and Kan-ichi OnaTta
Bull. Natl. Inst. Agric. Sci. C No. 33 (March 1979) pp. 47~67

Some factors related to growth and survival or bdellovibrios in natural conditions were
examined. In soil, Bdellovibrio isolate BANG6801 survived for a long period of time in the
presence of the host bacterial cells at the concentration of 107 cells per g soil, with water
content exceeding 80%,, at a temperature of less than 20°C. In paddy field water,
BAN6801 grew and survived well in the presence of host bacteria at the concentration of
105-10¢ cells per m/ and with divalent cations, such as Mg+**, Ca**, etc. The amount of
the potential hosts of bdellovibrios in paddy field surface soil and in rhizosphere of Chinese
cabbage in upland soil was sufficient to enable the survival of bdellovibrios for a long time.
Attempts were made to remove Xanthomonas oryzae and Erwinia carotovora in various
solutions, soils, and rice leaves by the addition of BAN6801. The amount of X. oryzae
rapidly decreased and E. carotovora also decreased to some extent in various solutions
and soils in the presence of BAN6801. However, in rice leaves, even when BAN6801 was
inoculated on the leaves with host bacterium X. oryzae, BAN6801 was not able to survive.

NDC 615.82 UemaTtsu, T. and Fuju, H.

Biological and Ecological Studies on Bdellovibrio. (7) Isolation and
Characteristics of Bacteriophage of Bdellovibrio isolate BdN 6801.
Tsutomu UemaTtsu and Hiroshi Fuji
Bull. Natl. Inst. Agric Sci, C No. 33 (March 1979) pp. 69~77
The bacteriophages of Bdellovibrio, NP1, and NP,, were isolated from irrigation water
and upland soil, respectively by using symbiosis-independent strains Sto BAN6801 as an
indicator bacterium. Both phage isolates, NP; and NP,, were morphologically identical,
showing an hexagonal head of 40—45 nm in diameter but no tail. They displayed the same
host range and they were serologically related. Phage NP, in water suspension was
inactivated at 56-60°C after 10 min. and by ultraviolet ray irradiation immediately.
It was stable in 2%, CHCI, and in 0.002M KCN solution, and could be preserved in T,
buffer at pH ranging from 6.0 to 7.0 without losing its parasitic activity. Conditions of
medium, pH, temperature, etc. suitable for the multiplication and plaque formation of
phage NP, were also clarified. When symbiosis-dependent strain S¢ BAN6801 was
used, phage NP, multiplied in the same way as with Si» BdN6801, and the multiplication
on Sd strain was better achieved in the presence of X. orpzae which was a host for Bdello-

vibrio isolate BAN6801.
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Identification of Causal Bacteria of Head Rot of Lettuce
Yukio TsucHiva, Kan-ichi Onarta, Hiromi IEMURA,
Takaaki SaNEMATSU, Akira SHiraTA and Hiroshi Fyju
Bull. Natl. Inst. Agric., Ser. C No. 33 (March 1979) pp. 79~101
About ninety head rot samples of lettuce were collected from thirty seven main lettuce-
growing areas in Japan, from which 138 isolates of pathogenic bacteria were obtained.
According to their bacteriological characteristics and pathogenicity, the majority of them
were identified as Pseudomonas cichorii, P. marginalis, P. viridiflava, Xanthomonas vitians
and Erwinia carotovora. Among them, P. cichorii, P. viridiflave and X.vitians were found
to be distributed widely causing serious damage to the lettuce production. Two or three
species of the causal bacteria were sometimes obtained from a single head rot sample,
suggesting the occurrence of mixed infection with those bacteria. P. viridiflava and P.
marginalis showed weak pathogenicity on lettuce and thery were prevalent in the plastic
tunnel culture with harvesting time from winter to spring. The symptoms caused by
P. cichorii, P. marginalis and P. viridiflava were so similar to each other at the later stage of
the disease development that they were hardly distinguished with the naked eye.
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