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Fig. 1. Symptoms of bacterial brown streak of Chinese cabbage. A:
brown streak on vein. B: brown streak on midrib. C: water—
soaked spots on leaf. D: marginal brown symptom,

Table 1. Origin of isolates tested.

Isolate Collected place Date

YM 7715 Shimokuriyagawa, Morioka, Iwate October 20, 1977
YM 7805 ditto October 23, 1978
YM 7917 ditto October 5, 1979
YM 7918 ditto ditto

YM 7919 ditto October 11, 1979
YM 7920 Momoishi, Kamikita-gun, Aomori October 18, 1979
YM 7923 Nishisenboku, Senboku-gun, Akita October 29, 1979
YM 7925 ditto ditto

YM 7926 Shimokuriyagawa, Morioka, Iwate October 12, 1979
YM 7928 Inase, Kitakami, Iwate November 1, 1979
YM 8006 Shimokuriyagawa, Moricka, Iwate October 28, 1980
YM 8007 ditto ditto

YM 8009 ditto ditto

YM 8010 ditto November 6, 1980
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Fig. 2. Electron micrograph of bacterial
brown streak pathogen.

Table 2. Pathogenicity of brown streak pathogen of Chinese cabbage

and control isolates by spraying inoculation.

Brown streak
pathogen of

P syringae
pv. maculicola

P.viridiflava P.marginaris

pv. marginaris

Plant Chinese cabbage H7311 76B-2 N1-4
Chinese cabbage + + +
Cabbage + + 4
Bean -+ + -
Lettuce + - NTa
Carrot + + —
Welsh onion + -+ —
Eggplant — — —
Tomato + 4 —
Cucumber - — —

a Not tested.
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Table 3.

cabbage and those of control isolates.

Bacteriological characteristics of brown streak pathogen of Chinese

Character

Brown streak

pathogen

Chinese cabbage
(14 isolates)

P, syringae
of

pv. maculicola

H7311

P.viridiflava

76B-2

P.marginaris

pv. marginaris

N1-4

Gram stain

O-F test
Fluorescence

Kovacs’ oxidase
Arginine dihydrolase
Levan production
Potato soft rot

Hypersensitivity in tobacco
2-keto gluconate production

Lipase
Nitrate reduction
Starch hydrolysis
Esculin hydrolysis
Gelatin liquefaction
Voges—Proskauer test
Methyl red test
Urease
Milk digestion
Ammonia production
H:S production
Indole production
Casein hydrolysis
Tyrosinase
Lecithinase
Growth in
Ushinsky’ s solution
Cohn’ s solution
Fermi’s solution
Utilization of
Tartrate
Malonate
Citrate
Acid production from
Arabinose
Xylose
Glucose
Fructose
Sucrose
Maltose
Lactose
Cellobiose
Glycerol
Mannitol
Sorbitol
Erythritol
Salicin
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Table 4. Comparison of bacteriological characteristics of brown streak pathogen
of Chinese cabbage with those of P.viridiflava previously reported.

P.viridiflava

Brown streak Misaghi Ohuchi
pathogen of Burkholder Clara Billing
Chinese et al. et al.
Character cabbage (1930) (1934 (1969) (19700 (1980
Fluorescence + + + + + +
Oxidase — — — -
Arginine dihydrolase - —_ — _
Levan production - —a — —_
Potato soft rot + + + +
Tobacco hypersensitivity + + +
2-keto gluconate — — — -
Lipase - — — —_
Nitrate reduction — - — — - _
Esculin hydrolysis + + +
Gelatin liquefaction + + + + + +
Milk digestion + + - +
H,S production — +b — —
Indole production - — — -
Ushinsky’ s solution + + + +
Cohn’s solution - — —
Fermi’s solution + + +
Tartrate utilization - - — - —
Malonate utilization + + +
Citrate utilization + + + +
Acid production from
Arabinose + + + +
Xylose + + + + =+
Glucose + + + + +
Sucrose — — 4 - - —
Maltose — —_ - —
Lactose - - — —
Glycerol + + + + +
Mannitol + + + + +
Salicin — + —

a One isolate out of four was positive.
¢ Negative and positive results were obtained.

b Production was slight.



66 FEABEME BHE4E

Mot

BRREFEEERER 28-30°C, BRI HEE D 35°C, M
TREEI348-49°C Th » 7. 5% NaCl fnfH~7 » vIKTIX
BT RE Lich, 6%NaClinf <7 + vKTREE
Liadoic.

vV % £

HERME 7 7 A0, FEATRELETHENET,
72— AR oL, BiRAsEAREYELT
LIEYREME CTH D DT Pseudomonas JEME &E
z bbb,

7L ERFEE L CW B Pseudomonas JEAHE &
LT, BAETCRIRE CRBHMBERE P.syrin-
gae pv. maculicola (FH 5, 1956) ROEMIRE P.
marginaris pv, marginaris (5, 1955) H3ss
N,

Lewntorr 5196601 3R FE A ESE TS Pseudomo-
nads ERIE OV THEE L T 5%, C OB
IWRBEI AT N BT 5. —F, P.syringaepv.
maculicola K P.marginaris pv.marginaris L
Lewitorr S08EFEETL, FhFER I v—7la BT 7
N—FNaw@+ 5. Table3 THLWH A/ X 5, R
W O MBS B P, syringae pv. maculicolag
P.marginaris pv. marginaris L {3fE~ OEH TR
h, Za—7l1wg+% P.viridiflava & X {—%&%L
fo. FREDRERL Savos H(19800 D HFEX T TEILC1978)
DR SREEN B L Ehhi.

o, HEAMEOMBEENIETT Y Poviridiflavae
OFEEOTHE T 5 L Table 4D kb 70, B
bR FEDEAT Burkrorper (1930) OFEFRE, F7c3
L7 DWLRD Y v v i HOEEDEEE T Crara(1934)
ORER LRI - T DD, ThUMCiT RSO ME
EWE MO P.viridiflava D% h s 2 —&KL
T 5.

BREARICICTh, BERMNIEBERET 2 v A
LA ey, 4vFy, VER, =V, XF¥R
T b= bRl UORE AR L, SEMERE LTH
e Poviridiflava 76 B-2085R L —FK Ui

DLERA~ e X 5, HERMBEMEEIHEROEE
s\ C P.viridiflava OB L —H L0 T, =
h# Pseudomonas viridiflava (Burkholder 1930)
Dowson 1939 & F%E L 7z.

P.viridiflava & X 574 DRGI N T TR

EHETHDEDT, WA~ 71 BEMEHR (Bacte
rial brown streak) &35 Z EHBETS.

P_viridiflava i3 Burknowper (1930) X T, 4
VEVICRERE T E LTS THRESh, £D
#% Crara (1934) @ X » THMED ~ A BHAGIRIR M %
T AW bME i, Fo# Biuuive (1970) %
Witkie & (1973) 1%, P.viridiflava (3.~ 2 Bty L
S b EEE oM EFE L TWA I ERBALMEL,
AEI AR E LR AR 2 i TR b
PEEE L THEBELTOAME TS Y, EMARFENESX
BRI L BICREMAEL DTG LHEL TV,

HERECEWTLERL » T, V& A (LED,
1979), b= F(FELB, 1979), * = v V(KA D, 1980),
4vyy (HBS, 1980a), *+-tv (Hlb, 1982)
fe ¢ P.viridiflava 2 L AREHFEREINIC.

Ft, B (1980b, 1982) WEERBT X - T,
P.viridiflava 3% < O{EpMIRcR LURIRE %
AT ERIELHCLTW .

Ll bib~te X 5 e fim b, Poviridiflava (REHRRT
MR ST A E IR L TNT, oA e
EDRFEIEH~OE—RERFE L), Zhboffihst
B OBEIC X » TIEHIDMET L L ERFERT
0TIV EHEIND

VI % E

19776 = A0 bLBHNOBRERBBIRBOKEE -~ 7
AV, ERRCEEYEUDMERSRE L. Tok,
HE KERCHEFOLROBFKEBC L ARORIH,
BRIhl., FITAROBREEWEL TS HITHR
Bafro i,

1. KB~ 751 ORI ES 9 A TRALBI0A
AT TERE LAY, BEIRRUHHIONRE, ERH
DOAREIR OB, EROHELE T L DRBERL I

2. DRV A OB LCRRMEL, &EHES
BTz A0S, Fo Xy, AV 5y, UE
A, =V, 2 FRO b Mo LIRS RE R L. Z
S ORI 35 B IR, S RME L L TR LI P.
viridiflava PR LI BGORBERBETH - .

3. EAR4EEO MBS E — T, MBS
L LR U P.viridiflava BUBH O P.viridi-

flava OWE L I {—F L1

4. U EDHERND, AROBEMEY Pseudomo-
nas viridiflava (Burkholder 1930) Dowson 1939 & [/



HgJl| « 83 « t 2 A 1 Pseudomonas viridiflava X%+~ 744 B4R 67

ELi. RABEIRIB 794 DRIUIZNE TREE T
HBHDT, FHEEBL&AER(Bacterial brown streak)
EFTH T EREERELL.

51 B X B

1) Brirwg, E.(1970) : Pseudomonas viridiflava (Burk-
holder, 1930 ; Clara 1934). J. appl. Bact. 33, 492-
500.

2) BurksoLDER, W. H. (1930) : The bacterial diseases
of the bean. A comparative study. Cornell Univ.
Agr. Exp. Sta. Memoir 127, 1-88.

3) Crara, F. M. (1934) : A comparative study of the
green—fluorescent bacterial plant pathogens. Cornell
Univ. Agr. Exp. Sta. Mewmoir 159, 1-36.

4) Krement, Z., G. L. Fargkas & L. LovrEkovicH
(1964) : Hypersensitive reaction induced by phyto~
pathogenic bacteria in the tobacco leaf. Phytopathol.
54, 474-477.

5) LerLtiorr, R. A., E. BiLrine & A. C. Haywarp
(1966) : A determinative scheme for the fluorescent
plant pathogenic Pseudomonads. J. appl. Bact. 29,
470-489.

6) Mrisacu1, I. & R. G. Grogan (1969) : Nutritional
and biochemical comparisons of plant—pathogenic and
saprophytic fluorescent Pseudomonads. Phytopathol.
59, 1436-1450.

7) BWELEF)(1978) : HMHREMERERORE. Wb,
32, 283-288.

(1981) : 54 7 7 2 SEHFMEC BT 2 H/E

PEE R BT oW, FEEETE. C35, 1-55.

STERREEL (1977): T o HBEEAP L LB FA 7 F

A ST O SEG]. AR, 48, 426-431.

il ARl EeTLERRRSL (1979) : Pseu-

domonas viridiflava & X 5 < + BREMEK. OHR

8)

9)

100

1

12)

13)

14)

15)

16)

1D

18)

19

200

20

. 45, 221-227.
ISR e REIE SR (1955) @ AT DB ATE 1.
Pseudomonas BT X % BROFC oW T, HREAERT
#. 5, 87-95.

. (1956) : BARRT HHEARIER V.
FR D B IR O T, BRI, 6, 5-8.
K REiTIRIEEL (1980) @ ¥ = v Y BREHIERY =3
Pseudomonas viridiflava (Burkholder 1930) Dowson
1939. B, C34, 15-27.

Sawps, D. C., M. N. Scurota & D. C. HILDEBRAND
(1980) : Genus Pseudomonas. In Laboratory Guide
for Identification of Plant Pathogenic Bacteria, ed.
by Schaad, N. W. p.36~44. The American Phyto-
pathological Society. 72pp.

FR L —HE RARIER T D T3 1 (1982) : Bfi¥ »
ST RAE U BBRICOWT. AfERER. 48, 76 (GEME
=E).

BABEC971) : BAZ BT 5 KH 5 L OREBEHORE
WETATE 1. ARICRT 5HHE R X OB EHME
BORESIHE. BEH. C25 205-315.
FRITEAHE—(1980a) 1 4 V¥ VIR Y B THlE
%K. HRERE. 46, 401-402 GEEER).

BEEBHT (1982) @ v & ABIUREIRIR
Mg Pseudomonas cichorii, Ps.marginaris pv.
marginaris, Ps.viridiflava O {&EHEE 3 5 HREM.
BB, C36, 41-59.

Fi e RN aE BB 1k
(1979 : v & AQEHE B THREMEORE. BB
. C33, 77-99.

« EHE BB (1980b) : v & AEBURK
E#igE Pseudomonas cichorii, P. marginaris,
P. viridiflava OEZBIEWCHTLEEKE. BEH.
C34, 51-73.

Wirkig, J. P., D. W. Dye & D. R. W. Warson
(1973) : Further host of Pseudomonas viridiflava.
N. Z. J. Agric. Res. 16, 315-323.

Bacterial Brown Streak of Chinese Cabbage

Caused by Pseudomonas viridiflava

Manabu UMEKAWA, Yasumasa WATANABE
and Tsugio SASAKI

Summary

A new bacterial disease of Chinese cabbage (Brassica pekinensis Rupr.) was
found in the field of the Moricka branch in the autumn of 1977, A similar disease
was also found in some farmer’s fields of the Tohoku district. The disease usually

occurred on the outer leaves. Necrotic lesions appeared on the veins and after-
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wards on the midribs. Sometimes water-soaked spots appeared on the leaves.
From these symptoms, “bacterial brown streak of Chinese cabbage” was proposed
as the disease name.

Fourteen isolates obtained from the diseased plants were uniform in their bacte-
riological characteristics when tested. Causal bacterium attacked Chinese cabbage,
cabbage, bean, lettuce, carrot, welsh onion and tomato as a result of artificial
spraying inoculation. The cultural and biochemical characteristics of the causal
bacterium were identical to those of the control isolate, P. wviridiflava used in our
tests, and agreed with the descriptions of P. viridifiava which have been already
reported by other workers. From the above results, the causal bacterium was
identified as Pseudomonas viridiflava (Burkholder 1930) Dowson 1939.
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