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Tokuji Fukupa*-t, Katsue UeHara**, Koji AzEGamr*, Hideo TABEI* and

Koushi NisHIyAMA**#:1t:  Bacterial Canker of Mango in Japan

Caused by Xanthomonas campestris pv. mangiferaeindicae

Abstract

A bacterial disease of mango (variety: Irwin) characterized by dark brown raised lesions
on leaves and fruits occurred in Hirara City, Miyako Island, Okinawa Prefecture, in July
1985.  Colonies of the isolated bacteria from the affected leaves and bacterial ooze from the
mature raised lesions were not yellow but white to creamy white in colour on PSA (Waki-
moto medium). These isolates developed the same symptoms on mango leaves as the original
ones in inoculation tests. About 70 bacterial characteristics of the isolates were identical
with those of Xanthomonas campestris. From these results, the causal bacterium was iden-
tified as Xanthomonas campestris pv. mangiferaeindicae (Patel, Moniz & Kulkarni 1948)
Robbs, Ribeiro & Kimura 1974. It was suggested that the disease should be the bacterial
canker of mango founded on the symptoms on leaves and fruits. The Japanese name of the
disease was designated as “Kaiyo-byd.” - This is the first occurrence of the disease in Japan.

(Received December 22, 1989)

Key words: mango bacterial canker, Xanthomonas campestris pv. mangiferaeindicae,
first occurrence, Miyako Island.
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Fig. 1.

Symptoms of bacterial canker on mango
leaves.
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Fig. 2. Symptoms induced by inoculation with
the isolated bacterium (19 days after
inoculation).
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Table 1. Comparison of bacteriological characteristics among present isolate, reference bacterium and
X. campestris pv. mangiferaeindicae

Present
isolate

X. campestris pv.

fi i ; ;)
Reference bacterium mangiferaeindicae

Characteristics
Ca Mb> Author

n=10 n=2 n=2 P L& Se M

Gram reaction — - - - - -
Flagellation P P P P
Yellow pigment - +
O-F test 0/-—- 0/—
Motility
Mucoid growth
Fluorescent pigments —
Oxidase — —
Catalase + +
PHB accumulation — —
Production of:

H,S A% + + + + - +

Indole

Acetoin — -

Ammonia
Hydrolysis of:

Starch

Esculin

Arbutin

Casein
Arginine dihydrolase
Nitrate reduction
Nitrate respiration
Gelatin liquefaction
Lipase

|
+ +
L+ +2 01 v
I

+ +
L +4+ 1 ++2
+

|
|
|

I+ +++ 1
I+ + + +
L+ +++ |
!
L+ <+ 4+ <

|
|
|
|
<
|
|

I
|
|

+

.|..
(Tween 80)
Methyl red test — — _
Gluconate oxidation — — — _
Pectinase — — _ —
Urease — — —
Cellulase + + +

+ +
+ +
_|_
++

+ +
+<

Tyrosinase — — -
Growth facter requirement -
NaCl tolerance (%) 2-4 3-4 2-4 2 2-3
Milk digestion (purple milk) + + + + + + +
Maximum growth temperature 35C 35C 35C 36C 36C 37C
Acid production from:

Xylose

D-Arabinose

L-Arabinose

Rhamnose

Glucose

Fructose

Galactose

Mannose

Sucrose

+(D) +

—()

+

+ +
+(@) +
—(D)

+ o+

©
S

R
g

I+ ++++ L +++
4+ L+
+

+ 4+ <




478 AAMpRETRR $56% $45 FH2E10A

Table 1.

(Continued)

Present
isolate

X. campestris pv.

s
Reference bacterium mangiferaeindicae

Charac:eristics

Mb> Author

n=2 P L& Se

Ca
n=2

MO

Maltose —
Lactose
Trehalose +
Cellobiose +
Melibiose 4
Raffinose -
Dextrin ‘ —
Starch -
Inulin -
Mannitol +
Sorbitol
Inositol
Dulcitol
Adonitol
Ribose
Glycerol
Esculin
Salicin
Utilization of:
Gluconate
Propionate
D-Tartrate
L-Tartrate
Acetate
Benzoate
Citrate
Succinate
Malonate
Galacturonate
Fumarate
Maleinate
Lactate
Oxalate
Hippurate
Formate

L
o
-~

|+ + + |

s ok o i S I SR R

+ — -
—(D)

+
+ 1
P+ L+ ++ <

I
!
+
+4+ 4+

B
o
g

|

|+ 4+
[+ + 1
+

—([D,L.7)

o S S SIS S N S R (R
T SIS [ SIS
I+ ++ 1 +++ 1+

The symbols are as follows; +, positive, —, negative, V, variable, P, polar flagella.
¢) Patel, M.K. et al. (1948).
f) Manicom, B.Q. and Wallis, F.M. (1984).

campestris. b) X. campestris pv. manihotis.
P.L. et al. (1972).
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VAR—-—AD XK, 20
BB CRIEA R 5 Hlbh % bhvic, FHREF
FAHBRTI, DS, SRMETSERAG 1618
BoD3 b, REBHEYHTTCFIA L, AFMH
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WZis oo WA X. campestris DA Taw =—RZ 0D
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mangiferaeindicae © 2 FEP BEISNW T 5, HHEHE
B~ v T —RER TR LD LT, SRS
pv. manihotis (3 ¥ -7  JRFEHIRRD Hhigh -7
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7-bacterial canker J %\~ bacterial black spot »
FRH L IRIEF—C, SR OME YRR SIRIREM
HOMAEDOREMELIZEAE—FK L, HEDZ &b
SBEMEE Y Xanthomonas campestris pv. mangiferae-
indicae (Patel, Moniz & Kulkarni 1948) Robbs,
Ribeiro & Kimura 1974 L[EE L1z, AREIC L 3
RIPTD 7 v T~ DREFREFIFMDTTH 5,
FAMER L AREORAIL, ChETEELT
bacterial canker & bactetial black spot 23\ H T
B, BIEIRA v B8 B3 75 2 ADCHGS

WE—A, ===,

NTE e, LHETIEE BS0%, Doidge DR Lic
Erwinia mangiferae (Bl7 FErwinia herbicola) 1= X %
bacterial black spotl %54 L, = ic B Al &
WO ME R UTRA Lic, SRIOKFEL I h &R
BBl Loy, FEMERR R - foe AR DFFH
RO BB ERRE Y S S TH Y, Z OERITA
WX 59K (canker) LB ONHUTHD LELLN
BOT, AR TRAFEE ~v=— WL Lo H G4
bacterial canker) & #35 - L &#ET B,

1 E
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I O EREE A— R FBE Lic, ¥ T REME
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7 Y — afaD Xanthomonas campestris “ThH5H T LN
o~ ChbOiEE L < o — bacterial
canker % %\~ 1 bacterial black spot iz B35 BEED
WEM D, DBEMEL Xanthomonas campestris pv.
mangiferaeindicae r BT INTz, HIERET LK
M X%~ v 2 —DFREFREE, SEFRDTHRS
nice RABT LD B~ v I —h\ X 55 (bac-
terial canker) 3% Z EHIRE L7,
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