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Xanthomonas campestris pv. cerealis (Hagborg
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Kuniyuki M1vajiMA*™ and Kazuo TsUBOKI**: Bacterial Streak
of Smooth Bromegrass Caused by Xanthomonas campestris
pv. cerealis (Hagborg 1942) Dye 1978

Abstract

In 1978, bacterial streak of smooth bromegrass caused by Xanthomonas campestris pv.
cerealis (Hagborg 1942) Dye 1978 occurred in Hokkaido, Japan. The lesions on the leaves
were at first water-soaked, dark-green spots limited by the veins and gradually became
elongate in interveinal parenchyma to form streaks. Later the lesions became translucent
black streaks. The surface of the streaks was often covered with milky droplets of bacterial
exudate under humid conditions and with thin, transparent and dried films of exudates
under dry conditions. Typical symptoms were produced on smooth bromegrass, mountain
bromegrass, quack grass, barley, rye, wheat and oats, but not on orchardgrass, timothy or
rice by artificial inoculation. The bacteriological characteristics of the pathogen were
determined : Cells were non-spore-forming rods with a single flagellum, Gram-negative and
aerobic. Yellow pigment and slime were produced on nutrient glucose agar. Catalase and
lecithinase reactions were positive, but Kovacs’ oxidase, urease and tyrosinase were negative.
Glucose was oxidatively metabolized. HyS and ammonia were produced, but not 2-keto-
gluconate, indole or acetoin. Aesculin, Tween—-80 and starch were hydrolysed, but not margarine
or sodium hippurate. Gelatin was liquefied, and nitrate was not reduced. Growth on
nutrient agar was inhibited by 0.1 % TTC. Asparagine was inadequate as a sole source of
carbon and nitrogen. Acid was produced from arabinose, xylose, glucose, fructose, galactose,
mannose, sucrose, glycerol, cellobiose and trehalose, but not from rhamnose, maltose, lactose,
raffinose, inulin, salicin, mannitol, sorbitol, adonitol, dulcitol or inocitol. Acetate, citrate,
malate, succinate and lactate were utilized but not benzoate, oxalate or tartrate.

(Received July 5, 1980)
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Table 1. Pathogenicity of smooth bromegrass streak pathogen on cereal
and grass plants inoculated by hypodermic injection

Plant tested

Isolate

HK901 HK902 HK903 HX905 HK907 HK909*

Smooth bromegrass (Bromus inermis)
Mountain bromegrass (B. marginatus)
Orchardgrass (Dactylis glomerata)
Tall fescue (Festuca arundinacea)
Meadow fescue (F. elatior)

Ttalian ryegrass (Lolium multiflorum)
Perennial ryegrass (L. perenne)
Quack grass (Agropyron repens)
Barley (Hordeum vulgare)

Rye (Secale cereale)

Wheat (Triticum sativum)

Oats (Avena sativa).

Reed canarygrass (Phalaris arundinacea)
Timothy (Phleum pratense)

Rice (Oryza sativa)

Maize (Zea mays)

+ + + + + +
+ + + + + +
+ + + + + +
+ + + + + +
+ + £ + + +
+ + + + + +
+ + + + + +

|
|
f
|
|
|

a) Culture No. HK901~HK909 were isolated from smooth bromegrass at Kunneppu, 1979.

+ Streaks were produced on leaves inoculated.

+ Spot lesions without showing streak were produced.

— No symptom was produced.
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Fomr—A, Sa—A, HF7+—ABIOY
vAhur—Ahb, THHRWX 7927 —A, <
VI)—A, Puar—ARIV IV ) Vb,
14H Bicii v € — A DT EE LD, 7
M) —RA, FIbP—A, RALI—A, AVEF—
A, TT 47—, ARV, YTV, FFRA
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v alEEh A, BEEE, 7= VR, A, Vv
B, 7rEdvEg, 2 7BER L0~ VBEEF
AL, RERR, B, BABRS IO 7o
VERUIIFIR Uleds o oo

26) TTC pnAERBERCTOEEY 0.02% TIEF
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HEMEL, 77 s, BEBREOHEERT, K
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ARLTWB7%, FEEOMHARBK L REEE TILIANT
BBMETHoteo 77 b — A0 SOEEEAY, HEEH
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CRELI. 7V2) v bOREAIDWTHBED
£ IOBEY RFEOFEEIBREI RT3, EED
BT NTBEERETH 270, F D fil iz, Wallin
OEB®IIF v —RA, 75/ —RA, 757 b—2A
RICer €t — 20 bRy EETHET, Mo~
TVT Ve —a S AEER XESF vk, s
TI—RA, Yy AR—RA, TT 4 )= ABIPT =y
P DEEREAT ST, ¥ 7 Moffett © b = B
15747 —ARIV= V= "DOEEEETSDH
TEDBDOHESSHD L E e 5T b, EFHEOHAE
B, Wallin, #Flds X O Moffett & OEKDOME
LE—FK Lish o Tons, Goto? DR EMBENZEA
F—F LT\ (Table 2),

FIREMENY X, campestris pv. cerealis DEREL
518 B FHEE N X bD TEEL T 5%, FEIR
ETOWE TR DD, X ERERO [ ER
BOREWVEIDDDEELDBRD,

AR, HBREHETAL—AT r—4 75 A LLI,

Table 2. Comparison of bacteriological characteristics of the present isolates
with descriptions of Xanthomonas campestris pv. cerealis

X. campestris pv. cerealis

Character if;f)(le:?gst ) ) 3 . 5o
Gelatin hydrolysis + + + - + +
Starch hydrolysis + + - ND + +
Acid from

arabinose + - ND ND ND +

xylose + — + + + +

glucose + + + - + +

fructose + - ND + + +

lactose - + + - - +

sucrose + + + - + +

cellobiose + — ND ND ND +

raffinose - — ND + ND +

glycerin + ND - ND + ND

mannitol — - — + — +

a) Cited from 1) Wallin'®, 2) Fang et 4l.5, 3) Funayama®, 4) Goto™ and 5) Moffett!®, respectively.
Symbols: +; positive, —; negative, ND; no data available.



Ann. Phytopath. Soc. Japan 46 (5). December, 1980 619

Table 3. Comparison of host range of
the present isolates with that
of Xanthomonas campestris pv.
cerealis

Isolate

Plant tested
Present 1 2 3 42

isolates
Smooth bromograss + + + + +
Mountain bromegrass + 4+ ND ND +
Quack grass + + + — ND
Barley + + + + +
Rye + + 4+ + ND
Wheat + + + +  +
Oats + 4+, - +,—- +
Timothy — - — ND ND

ND ND ND +

a) Cited from 1) Wallin'®, 2) Fang et al.®, 3)
Boosalis” and 4) Funayama®, respectively.
Reactions: + ; positive, — ; negative, ND;
no data available.

Italian ryegrass -

=Y VT YT R—ANTTAY, Ity 7 ST ALOE L
Pe=2B1L, AABEBETIIAALF, 24F,=v
NI, FAAFRITA 2V T vIA 77 AREFTE
EBMBRT AL (Table 3), LA L, B
CHREEYBRCT 00D Y, = v 7LD 51
VA 2V T VI 75 A Txt UCRIEME & IERE
DRI BN TN B, = v 7 T 5 RIEME,
Wallin!® 1= Xt BEMCIIBREOERL D )
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LREESRRD bR TR OO, FED Bkb= v
IIREMRMEEL b,
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Fang 5% chlorotic type M43 53D EEL 5
n, FERIRME & HIE L,

TOXSEEOHRAERIL T m— a5 AME, 7
Fy 777 ARICAFECTTEHEMEN DR TS
X. campestris pv. cerealis 7= X { —FK3T 5,

Licdi-> T, FEROMBEENEER X OFEE D
Abh—AT v —A77ADREMERY X. campestris
pv. cerealis (Hagborg 1942) Dye 197834 L [RET
bo RAL, BEE, HEFSY LIRTVBR, o
Wi Pseudomonas avenae Manns 1909 1= X %
RECBEL S AWSRTWADT, REAET 51
%, Z&PHIERR (bacterial streak) &35 & & wiRE
The ek, AMECIE~Y vFVvTa—asFA
DFF4 b WEIRD b LB BERICHD 24

i E:3

19785 % X ON19794F, db#mEH S ERII TR, JtR
BABEB TAL AT r— L7 7 ADERYFHE
WOLMEELRENRE L REMELY OB L R
Bty I OMBEEHEE Y AR, Xanthomonas
campestris pv. cerealis (Hagborg 1942) Dye 1978
LRES R, FMECILRE OFH L % B &7
(bacterial streak, blight) 7> & &BE#HE i (bacterial
streak) D5 Z EHRE LI,
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Explanation of Plates

Plate 1.
A, B. Symptoms of bacterial streak of smooth bromegrass in the field.
C.  Milky droplets of bacterial excudate.
D. Bacteria streaming from the edge of lesions.
E. Filament of bacterial cells in the isolate HK910.
F. Lesions on quack grass leaves produced by artificial inoculation due to hypodermic injection.

Plate II. .
Lesions on cereal and grass plants produced by artificial inoculation due to hypodermic injection.
A, B, C, D, E and F indicate the lesions on smooth bromegrass, mountain bromegrass, barley,
wheat, oats and rye, respectively.
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