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S B A LR BRI T 10, 50, 80 BP L L 7m. BREIK
#1oml - b Y ML E Y, Atz 108~¢Cells/ml 3
BT r— W% 0.ImfnR /=, BEATS Y IOS
=% &Y, 15W OFRELT # H _F 50cm DREHED T ER
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3. BEmE
BRIIESFSTT LS, TRARRZER T 3
CoPl-2&, NMRUBEBEZIER T S CoP 3451213 %
NZENIEL =AY A SR, ATEII54C, $BE1356°C
TREITNELSNE,
#65% C. oortii 7 7y — L OREE
BE (C)
25 44 46 48 50 52

CoP1 100* 86.6 95.5 43.3 13.4 1.5
CoP2 100 85.0 66.4 40.7 13.3 0.9
CoP3 51.139.1100 31.321.3 15.0
CoP4 93.0 75.6 100 93.9 58.3 47.1 1.0
CoP5 96.6 98.9 100 63.4 53.4 30.7 15.9

o EET MBS~y FTHODLE
4. pHIZH¥ 3REY

BRIIE RN U B 7 7 — UBIFEL50% DL
b &7 ApHigiZ CoP 1+ 2 9t pH4.0~9.0, CoP 3«4 At
pH5.0~8.0, CoP 5 #ipH5.0~10.07TdH o 7= F /=, WO
FTNO7 7 =2 T Y HITREGRER DA b=,
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B6FK C. oortii 7 v — Vv OEIIT A%EH
pH

Tr—_
3.0 4.0 50 6.0 7.0 8.0 9.0 10.0

CoP1 5.6* 56.7 76.9 75.5 100 89.6 71.3 40.3
CoP2 2.262.296.9 100 99.6 96.3 86.5 42.0
CoP3 8.115.387.1100 62.9 54.0 26.6 15.3
CoP 4 17.0 18.4 75.5 100 85.8 67.9 32.1 26.9
CoP5 0 30.879.299.2 100 86.2 72.3 60.8
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5. ¥ABICHTIBEN
BIBNIRLA& IS, BN AT B &
Y, mEmtEERER, CoP1-2& CoP3-4-5 D2F
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IR Sz, CoP 1 2 [ IRZ WD RLRE DI L,
CoP3+4-5m3 L Iz CoP4 -5 | JBZHA HEH
L, ERETTEESNAERERL .
6. C. oortii i L U'fbE YR EMAEICH T 2 HEY
BIRIORLEEIIS, #E L7 C. oortid 94 HRT
NTUIFETST7 7 2R, HRLELOEKRLEZFEL
18727 7 —~213CoP 4 TEI B TH o 7=e TIITXFL,
BLFEHBEO T\ DIZCoP 5 TI6EHIZFKIGE T L

B7Ek C. oortii 77— ¥ OEHKE

CoPl1 CoP2 CoP3 Cop4 Cop5

BEBEE 53 57 46 69 16

#E8% C. oortii ¢ Lysotype

77— YK rE LY
Lysotype
.CoP1 CoP2 CoP3 CoP4 Cop5 ESE R BHL HE Bl 5wy E
A -+ + + + + 0 0 0 3 2 0 5
B + + + -+ - 1 1 (] 4 15 0 21
C -+ + - - - 0 0 0 3 3 0 6
D - - + + - 0 0 0 5 11 1* 17
E - - - - + 0 0 0 2 0 1 3
F + + — + - 0 0 0 8 7 0 15
G —_ — - + - 0 0 0 1 0 0 1
H - + — + — 0 0 0 2 1 0 3
1 — — + + + 0 1 0 0 0 1 2
J - + - - + 0 0 0 1 0 0 1
X + + - — + 0 0 0 0 0 1 1
L + + - + + 0 0 0 3 0 1 4
M - + + - - 0 0 0 1 0 0 1
N + - — + - 0 0 0 0 1 0 1
O - . - - - — 0 2 1 2 8 0 13
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#IK C.oortii 7 7 — ¥V O F X H#HHA

oK M W

- Pseudomonas phaseolicola
setariae
aptata

mori

coronafaciens

solanacearum
8 lachrymans
Xanthomonas citri N6101
N6119
Dhaseori
oryzae
Dpruni
hyaeinthi
campestris
cucurbitae
vesicatoria

vy

Pd OB B PP

Corynebacterium michiganense
sepedonicum
aroideae E1-1-7
E. carotvora E1-2-2

E. atroseptica 549

a

Erwinia

R translucens f. sp. hordei

AR

CoP2 CoP3 CoP4

CoP1 CoP5

coronafaciens var, atropurpurea — — - — —

DB TH o 5E7 vy — IS 3RZHIZLED,
C. oortii YAEHRIIES RIZR L= & HiZ, 150 Lyso-
typelZ il S /=e Thbod Lysotype o) b, iy
%<{Abnb Lysotype 13B, D, FBLUOHTH-
2o WTND7 7 —PIZHRFZEER R L EKIT 5 B
DATHY, W57 7 — DIZRZHER R STOERR
(OB 1313E#d - /= Lysotype | 2D\ TIRHEHI
A B &, Bl 8 ERE 8, FNESEKIL 120
type i ENEFNEF S, ZDHH 7type HiHEIIE
WBTHolze INLMEILBNE type ICE L =EMI
WBH S MERID A STz —F, BILENAIZA LN
Atype il 1type DATHY, ZiuxlL, BEIZA
Ly, PFREIZADNS type 1X5type HY, Thbd
OHIFANZBIET 5 typeiZ& TN AHMHILL type & &
1~3ED otz T2, AT VI HLOEARS
L UBARRIED 1= OREBER ISR 5 or8E Sz 5 HiFk
HOTh LBV S type IEL, ZHH b 2E#Hk
IR ERBRICOAL NS type lZ&E Nz, L L,
AAERKRICA b type § 1type FEL 2o IS
5187 7 — DIIT 3 AR E M O Z R O
BIZDOWTEIRIIR L= 5L 7= Pseudomonas)g

7T 12, Xanthomonasg 9F&, Corynebacterium
& 278, Erwinia)g 3TEERT 4 B2 1 ZEOKRFEME
HOTho 7 7~ 2o LT EZREZ R ST, HES
NEINDLEREY 7 —CIIOTh L EEEEOE Y 7
—-vEEZBNB,

% =

YRR MEDE K OREFFIZOWVT, ZHUCHFET S
7y —UHEE SN TS (OKABE & GOTO : 1963)
B, C.oortii #13F 7 7 —IZDOWVTOHEITAH =
YRR

SEGHEL 5D T 7 —~ JIZOWTOEER £ 7T
LEIOEN LIy, CoP1 B LU CoP 21k, TiEft
A, PHOLISH T 28 Z M, $IMREZELR LW
R DI, 7 7 — VRFOREE, HHE B BUE
i, FEEFETCHEHMLZEE2AL, o 3 LR
ENB, INBLE7 7 — 213, FRROBIRIPELSE
WWGERD 7 7= EEZ bR S, Zhuixdl, CoP3,
CoP 4, CoP5 i v &/ NEUDEHIEHBE 2L,
YIPERYEE R L B NCHHBL L 72 R 8 A b7z H CoP 4 14
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0K C.oortit 7 v — v o H &
77—y FHHEEHGEE SEROEE TECEE pHREM*  SINRERTHES WE KK
CoP1 25°C AR . EERE 54°C 4~9 S 53
CoP 2 25 mRleE B 54 4~9 S 57
CoP 3 23 ANE e E HR 56 5~9 HS 46
CoP 4 25 B« E OB 56 5~8 HS 69
CoP 5 25 WL eE HY 56 5 ~10 HS 16

* 50% Ll EEW 7 7 — v Bosie b s HE A
= SIS, HSIIERTE

HR7 7 =T 7 »— v EXFEh, CoP3 & CoPs
L7 7 —VHTFORBOES, BEBOKRE S, KHEK
TERGEIRA HVICRE Y, TNENRLAEHED 7 7 —
CThHHERDON D, FTAE{LEEL, CoPl, CoP2
MEHIB4C, CoP3~ 5 2356°CTH Y, FEME C,
007 tii DT IR ES1°C (KOBAYASHI & OBATA : 1974)
ERT 23—, B3FIIZN LY L0ovEOHEAIC
H 5o
INHBEDT 7 —PITXT 3 s HEFEMEH15
DEFRIZGFIPN, FRICEROERVPFEET S L0
L= B, FEEEOHIZIE, SROERIBT S
BROFWZEZZD SRR o120, FEEBR T2 L
£L-EKT, BHREOEIIELROBEIZKL, BA
Bo% <, MROBEHRGBT IRBLEROGHHEN
B H o T ZOWBRIIHBY 3EZOFHDERLUY
ICEBEDOTHANIE, FROF2—) v 7 HEOR
o, REREAN, BRERHEEAOERICOWVTRLE
EThuviEEmiiHein. Larl, BlURickL,
BREIEESREOEHFNEN NI LD, Hihb
FRrsh O aRENS <, EEEOEBLLToEA
TOVROBIRICH B Lo, [HanbEEY, HRE
KEFEHET, TOMBEROERISEALE L LHEES
N3, DREDEY, TLZL AT VI LOBRAEL
FEZbNBIZL DL T, 5T hbDLEBKRDD
HIFERIL, PEERICBLAEZEIIEKD A LS
THdH, BEDEELF S VIDHENERIZ DV T
i, £ hbLOREESOIZERAEL - LTV
BL TR F72, #E, FLOmBYSADOE RS
12DV T ERBRTH 5o
FEMEDMFER L Lysotype & OBIFRIZDWTHRGT
L 7= L REMEIC DWW D d B (DYE et al
11964, LOVREKOVICH & KLEMENT : 1965, BILLING
11970) & ) TH B, AHOBE, mER (T Mk
11975) & Lysotype & MBARIZDOWTE, ABE T

RELHh oD, BT~ E—EOHMIIED b T,
ST AL

AR THEAL BRI TS TF2—Y v ZITRERE
RETAIEBERLTH I, HEHIPS LU EENE
HHEIZH ML TE LT, IhbniEE L Lysotype
EDBBIZOVTUIHAL TRV Lo, X7 7~
12, R~ T ~FEEEOK B W A,
CoP1, CoP2, CoP4 e 7 7~y 2 EMTAE
1230, REHECHBREI AN THDEFL bR
5o

i) L3

Fa2— w7 & IFEH Corynebacterium oortii
SAALTINK et MASS GEESTERANUS %134 5@iH» 7
F—YeNEEL, TNEhCoP1-2:3-4-5LMmAL
=, COP 1« 2} 35185, CoP 3 « 4 BRI E LR, b
SyBEL, CoP5 {IHNERK, DML LD TH S,
BHBEAGEREIL CoP 124 +55125°C, CoP 3423
CTC, ERBIX CoP1 -2 »HEITHIHVFZERE, %
HIEERLEZLY, CoP3-4 -5 Ty /Ml « FHAL
B, 77— OWHEEILCOP 4 HERKTH ZDIZH L,
AT 7 =IO TH L RIBEET A RETH 5.
M En#ERs XU, BEME, RIVGRZE, pHICHT
BLEEDP S, CoP1 & CoP 2 I 3AEH DRI RS
HEED7 7= THY, 037 7—23ZTNEnAID
D7 7»— LB L. BB, B, B85, &HE,
BR BLU A7V 5 C. oortii 94THKIZ DV,
CoP 11353, CoP 21357, CoP 3}346, CoP 41369, CoP
516M R E TN ZNWER L =28, 282 BRT57 7
=PI\ 72, INSH 5T »— DI L bl
VAR 4 B2 B2 AT, W L BRRENS
Vo R L 7= C. oortii 94 #RIZ, b7 7 — 2o
T B3RS 5, 159> Lysotype | JFEA S, AEIZZE
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@ Lysotype OFFAET B C LA L 720 B A D
natypeldB, D, FBIUOMN4typeTHY, &7 7
—VICEE SN BERILS, & BE ShOERITS
E¥ETH o /=0 type DT CHUBAYRFEI 324 H AL
FrEEETRIC type DERELD A LTz,

5 A X B
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Summary

Studies on Bacterial Disease of Tulip
1. Bacteriophages of Corynebacterium oortii SAALTINK et MASS GEESTERANUS

Kohei KuDpO and Toshiro KOBAYASHI

Research Division, Yokohama Plant Protection Station

Five bacteriophages designated CoP1, CoP2, CoP3, CoP4 and CoP5 which attack Corynebacterium
oortii were isolated and characterized.

Four phages CoP1, CoP2, CoP3 and CoP4 were obtained from infected tulip leaf, and CoP5 was
obtained from C. oortii isolate N-11 culture, Optimixm temperature for plaque formation of CoP3
and other four phages is 23 °C and 25 °C respectively, Of all phages, CoPl and CoP2 form middle
size plaque, and the former produces double ring-shaped plaques, but the latter’s plaques are clear
lytic spot. The other three phages form pinhead or small, and clear plaques. The shape of the
particles of CoP4 phage is polyhedral head with no tail, and that of other 4 phages are all tadpole.
CoPl and CoP2 are closely related with each other with respect to thermal inactivation, effect of
ultravoilet irradiation and pH on phage stability, host range, phage morphology and plaque size except
plaque morphology. Other three phages are different from one another,

All of these five phages did not lyse 21 species and 1 variety of plant pathogenic bacteria, 7.e.
7 species and 1 variety of Pseudomonas, 9 of Xanthomonas, 2 of Corynebacterium other than C.

oortii, 3 of Erwinia used in this experiment, These phages were thus found to be specific to C.
oortii.



48 MBI ERAENERSE 185

No phages attacked all of 94 isolates of C. oortii which were collected from Niigata, Toyama,
Fukushima, Hyogo and Tottori in Japan and from the Netherlands, Of 5 phages, CoP4 lysed 69
isolates and has the widest host range. On the contrary, CoP5 lysed only 16 isolates and has the
narrowest host range. Ninety four bacterial isolates were divided into 15 lysotypes by sensitivity
to these five phages. The most common phage susceptibility types of these isolates are: CoPl. 2.
3. 4, CoP3. 4, and CoPl. 2. 4. Only 5 isolates are susceptible to all phages and none of phage attacked
13 isolates.

No specific geographical distribution of the lysotypes was observed except the fact that isolates

collected in Niigata were classified to more lysotypes than those in Toyama.



