Pseudomonas syringae pv. syringae van HALL
19020 00 0o oooono (@)

00 000000000 =Annals of the Phytopathological Society of Japan
ISSN 00319473
ooad oo,d
go,00d
aooad gooooooad
0/0 610 201
Ooooo
oooon p. 150-157
oooo 199501 4[]
Jodobobbooooboooobbooooboboooo QAG'
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council @ Yt INNnow Ieage

Secretariat



FfERER 61 © 150-157 (1995)
Ann. Phytopathol. Soc. Jpn. 61 : 150~157 (1995)

Pseudomonas syvingae pv. syringae van HALL 1902 12 X %
A v xR GITR) *

EHH

;‘@**,Y - EPEH%_.EB***

Susumu SHIGETA**" and Eichiro NAKATA*** : Bacterial Brown Spot of Citrus
Caused by Pseudomonas syringae pv. syringae van HALL 1902

Abstract

A new bacterial disease of citrus was detected in Yamaguchi Prefecture in 1987. Symptoms appeared on the
leaves and flowers of Iyo (Citrus iyo) in the field. In May, the symptoms on leaves were characterized by irregular
dark-green, water soaked spots, and defoliation. In June, the lesions enlarged to form round dark-brown spots
5-10 mm in diameter with yellow haloes. Symptoms on petals and ovaries consisted of small red spots, and those
on pistils of spindly dark-brown spots. The pathogen showed a pathogenicity to lilac, peach, onion, tomato and
other 12 plant species. However, the host range was narrow and the virulence was weak in comparison with those
of the reference strain, P. syringae pv. syringae (USL-PV). Neither black pit nor blast symptoms were produced
on lemon fruits and citrus twigs. The bacteriological characteristics were identical with those of P. syringae pv.
syringae (USL-PV). On the basis of these results, we concluded that the disease is caused by a strain of
Pseudomonas syringae pv. syringae van HALL 1902 and we propose the disease is designated as “Bacterial brown

spot of citrus”.

(Received August 23, 1994 ; Accepted February 1, 1995)
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Table 1. History of bacterial strains used in the study
Strains Year of isolation Localities and sources
T-1~6 1987 Hirano Touwa Town, Oshima County, Yamaguchi Prefecture
T-7~9 1987 Tononyu Touwa Town, Oshima County, Yamaguchi Prefecture
H-1~6 1987 Hirai Tachibana Town, Oshima County, Yamaguchi Prefecture
A-1 1988 Agenosyo Tachibana Town, Oshima County, Yamaguchi Prefecture
M-1~4 1987 Migama Oshima Town, Oshima County, Yamaguchi Prefecture

Pseudomonas syringae
pv. syringae (USL-PV)®

1978 Imported lemon fruits from U.S.A

a) P. syringae pv. syringae USL-PV obtained from Yokohama Plant Protection Station.
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Fig. 1. Electron micrograph of the causal bacterium of
bacterial brown spot of citrus. (Bar @ 1 gm)
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Table 2.
syringae
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Comparison of bacteriological characteristics between the current strains and Pseudomonas syringae pv.

Current strains from
citrus (n=20)®

Characteristics

Pseudomonas syringae

o
pv. syringae (USL-PV) P. syringae

No. of Flagella 1~3
Fluorescent pigment +
Pyocyanine —
Carotenoids -
Growth at 41°C -
Levan formation from sucrose +
Arginine dihydrolase -
Oxidase reaction —
Denitrification

Hydrolysis of :

Gelatin +
Starch —
Poly-B-hydroxybutyrate -
Carbon sources for growth :

Glucose —+
Trehalose —
2-Ketogluconate

meso-Inositol +
Geraniol _
L- Valine —
(-Alanine -
DL-Arginine +

(1~4)® >1
+ +

+ DY

a) Number of strains tested.

b) Cited from Bergey’s Manual of Determinative Bacteriology, 8th ed.
¢) The datum in parenthesis was cited from Suetsugu et al. (1982)!V.
d) Positive for more than 10% but less than 90% of all strains tested.
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Table 3. Comparison of bacteriological characteristics between the current strains and the reference strain USL-PV

Current Strains from
citrus (%2=20)%

Characteristics

P.s. pv. syringae
USL-PV

Nitrate reduction
Maximum NaCl tolerance
Catalase test
Gluconate test
O-F test
V P test
M R test
Hydrolysis of :
Arbutin
Esculin
Coagulation of milk
Litmus milk
Ammonium production
H,S production -
Indole production
Soft rot of potato slice
Tobacco hypersensitive reaction
Acid production from :
L{+)-Arabinose
Xylose
Galactose
Fructose
Mannose
Rhamnose
Cellobiose
Lactose
Maltose
Raffinose
Sucrose
Mannitol
Sorbitol
Inulin
Starch
Utilization of :
Tartrate
Malonate
Succinate

3%

L+ + + + +

I+ + + |

|

+ +

4%
_|_

o

|

e

l + &8+ + +

—~ o~

+\_/\_/

I+ + + + +

|

L+

+ +

a) Number of strains tested.
b) B :blue, R : reduced.

¢) Data in parentheses were cited from Suetsugu et al. (1982).
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=
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2R U CHEEFRIEE 2 HR Uiz, £ OFER, NABE,
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721E 13 P. s. pv. syringae ¥ —3 L7z (Table 3),
SEEREIZEELE: BLRIOEMO b2 2 BB LUE
DOfth 6 Bl 12 BiTRIEM: 2R L7228, Z DfEFRMER £ 5 8/
D—if, F~AFE, TE, FA, b7 FERSFOEES
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USL-PV i3 9 15 BoMEY &2 CwREE 2R LTz, &7
VEY, 2 =T NA VY, 4 IOHFMEI blast, E R
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Table 4. Pathogenicity of the current strains to various plants determined by puncturing method
Plants Organs Reactions Plants Organs Reactions
Rutaceae Glossy privet leaf —
Iyvo (Citrus iyo) leaf+shoot 42 (Ligustrum lucidum) shoot W
Lemon (C. limon) leafeshoot W Apocynacear
fruit + Sweet oleander leaf-shoot -
Grapefruit (C. paradisi) leaf w (Nerium indicum)
fruit + Saxifragaceae
Yuzu (C. junos) leaf —+ Hydrangea (Hydrangea leaf —
Natsumikan (C. natsudaidai) leaf + macrophylla var. otaksa) shoot W
Hassaku (C. hassaku) leaf + Chenopodiaceae
Satsuma mandarin (C. unshiu) leaf + Spinach (Spinacia oleracea) leaf —
Ponkan (C. reticulata) leafl + Liliaceae
Uwa pummelo leaf + Onion (Allium cepa) leaf +
(C. pseudoparadisi) Leguminosae
Valencia orange (C. sinensis) leaf W Soybean (Glycine max) leaf+shoot w
Navel orange (C. sinensis leaf<shoot W Adzuki bean (Phaseolus leaf-shoot W
Osbeck var. brasiliensis) angularis)
Mexican lime (C. aurantifolia) leaf + Cowpea (Vigna sinensis) leaf -
Rough lemon (C. jambhiri) leaf + shoot w
Citron (C. medica) leaf W Kidney bean leaf -
Wekiwa leaf + (Phaseolus vulgaris) shoot w
(C. paradisi X C. tangerina) White clover leaf —
Kiyomi tangor leaf + (Trifolium vepens)
(C. unshiux C. sinensis) Solanaceae
Trifoliate orange leaf + Eggplant leaf \\
(Poncirus trifoliata) (Solanum melongena) shoot +
Rosaceae Tomato (Lycopersicon leaf-shoot +
Rose (Rosa hybrida) leaf - esculentum)
Peach (Prunus persica) leaf-shoot + Potato (Solanum tuberosum) leafeshoot -
Loquat (Eriobotrya japonica) leaf+shoot + Tobacco leaf -
Actinidiaceae (Nicotiana tabacum.)
Kiwifruit leaf-shoot - Compositae
(Actinidia chinensis) Chrysanthemum leaf-shoot —
Tara vine (Actinidia aguta) leaf - (Chrysanthemum
Fagaceae morifolium)
Chestnut (Castanea crenata) leaf-shoot - Sunflower leaf-shoot —
Myricaceae (Helianthus annuus)
Wax myrtle (Myrica rubra) leaf-shoot — Cucurbitaceae
Oleaceae Cucumber (Cucumis sativus)  leafeshoot -~
Lilac (Syringa vulgaris) leaf - Gramineae
shoot W Rice (Oryza sativa L.) leaf -
a) Reactions, + : positive, W : weak reaction, — : negative.

%z black pit DR E T LD, A I AR OFK
BER Loz,

SEEHE XA 2 OFEECAEORREE B L7235, USL-
PV ORLIGRERIERS B 572,

20 X D BRI S o IR & D BRI
BAOBEMELTHV. L LABEERYREEREMGE 22 L 7Y
X P. s. pv. syringae DIEFHEOTICEE N, T
bIA4 Ty 7EBICIRREDED S iiz, Ps. pv. syringae
BEPECBWTEE?, +¥7, 7XF9, F<1xM,
T4 T FOREFEE L THON TS, LEREE
fFAZ LB, DEESINBEECLVEIEHCERENA
SNbd, ZOLI BRI ELBEFI D OBES NI HEE,

TEEEPH, &> F VT 2RI ER 2 BNHED SRR
TP s. pv. syringae DERBREZEZ 2DOBFYTH
b0 ko TA I SEES NIE %, Pseudomonas syvin-
gae pv. syringae van HALL 1902 £ [EIE L 7=

HAHE BHEYREAB&E 3B TIIMRCE, P s pv.
syringae WX X %A XY OREL LT [BYR] PedEan
T3, TNIREZEREGRBIRETXRETH S, Ll
g, AUS? BPEHNCBITIRERZBENLIZHDTER
VDETHEREIN DTV, £ [8E] 1ZEKBOR
HERLTOHRY,

IO s [BYR] 22022 HTIEIDLDIF
WY EEZ D, fEo TRFEE D >~ F Y BIMER (Bacte-
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Table 5. Pathogenicity of the current strains and the reference strain of Pseudomonas syrvingae pv. syringae USL-PV

Strains P.s. pv. syringae
Plants Organs (T-1.A-1) USL-PV
Iyo (Citrus yo) leaf-shoot +@ +
Navel orange leaf-shoot W +
(C. sinensis Osbeck var. brasiliensis)
Lemon (C. limon) leaf+shoot w +
fruit w +
Peach (Prunus persica) leaf + +
Loquat (Eriobotrya japonica) leaf + W
Lilac (Syringa vulgaris) leaf - +
shoot-petiole w +
Sweet oleander (Nerium indicum) leaf — +
Chrysanthemum leaf - +
(Chrysanthemum movifolium)
Sunflower (Helianthus annuus) leafpetiole — +
Cowpea (Vigna sinensis) shoot - +
Kidney bean (Phaseolus vulgaris) leaf W +
Eggplant (Solanum melongena) leaf-shoot + +
Tomato (Lycopersicon esculentum) leaf*shoot + +
Onion (Allium cepa) leaf + +
Rice (Oryza sativa) leaf - +
a) Reactions, + : positive, W : weak reaction, — : negative.

rial brown spot of citrus) ¥ 5% Z & #EIET 3,
1 3

1987 £ 6 H, IIMEKBERICE VT A 2 OFEIW AR CHH
Bait o — 5o BaMmOE U 2RENFKEL
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7o S F OB FZHMEE » & Pseudomonas syringae pv.
syringae van HALL 1902 & [8%E L7z, P. s. pv. syringae \Z
X BEE|z, citrus blast ®, black pit 3% % %3, XKD
REEBRZ > T2, &o TRLE S F Y 1E3HER
(Bacterial brown spot of citrus) £ 4% Z & #IEIET 3,

BB, K@XERD Fe»cbiz ) BELHPE S
bolz, FHIAMKERFHBBERGA B, KR IK
Bz iz 2 n UMK E RS L ERE B X U
FEROEFIRMETERE 2R B51EZ T T3 >7200
RFBFHBEZARFFEL, WREOSEEHD - /oM
EHEIBETTR R BRICEHOE2ERT %,
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Plate 1
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Plate 1
1.

[ BTSNV RN o)

Explanation of plate

Water-soaked spots and defoliation of Iyo (May).

Symptoms on a leaf of Iyo ; Brown spots surrounded by large haloes (June).
Symptoms of a pistil.

Symptoms of a petal.

Inoculation on lemon fruits by puncturing method.

Right : P. syringae pv. syringae (USL-PV).

Left : The pathogen from Iyo.

Inoculation on navel orange by puncturing method.

Right : The pathogen from Iyo.

Left . P. syringae pv. syringae (USL-PV).
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