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Fig. 1. Distribution of citrus canker in the world (occurring in the

countries or regions as indicated).

B BRRE LTS EGREE  ERGEE LRBAMESK O o WL, BUBR HNIZE
BINE b MR A B 5 rh R E T AR 0y — B MR B o AR e TR
Hy AR ~ BRI ~ MR LR R o T A MR » RERE » WRE AT F AR
T L MEBRE o E& RENHREEH R REMEEORES - RiBIE
B AL LRI A TR o ST AR e LR TS | ey iRk » EPTIRN R B »
Wt HRE ~ 4l ~ OB ME ~ S EEN ~ REAE S REE  LIRBIRHRE A
BT
wo |
HORRROZE - ~ TR ~ Kl B R BRI B « B3 B HEMBUKRIRIERE
— 201 —



S > B TSI » FFHEE W o oh R R K (I 5 T R AR » B
BT HLRE SR 5 BB AR » IS LY o 8B MBS » 9 % P HE S
BRI » ) — B R E Y B F R T R » 76 MR B0 4 9K QRER o 73
BEJk /NI AT » AR RSk » B TTSE 8 Ak » W LR » B
R o AT ~ R ~ RS B L B » FAE P L BLA (L o MERLS Rt
2R o Pt LA L B EE VIR B o LB R AL B o 4B 5 L
e (19) o

/7}“ ’ﬁ[" Zl Fj{‘ *}}i] c\zju gﬁ

KO SEHE i » 1 %6 i Okabe s 19326438 1% » [ H50 M BEIE » 7670 ~
THT ~ WD~ HEp ~ TR~ WA~ TR S B2~ HEE ~ E S B~ I~ 6N S 2
4 RO AT ~ THES CRLIGHDRS ~ Mo ~ RS ~ I ~ S0~ Bhq) ~ BAEE
S~ R ~ AR R ~ TR ~ SR MR ~ TR~ R~ I~ TR~ R Rk
HE) > 0~ B ~ SCEL ~ ARG~ REHE ~ SR S B TEAE ~ AR S U ~ BUR S A B
GRS o M SRR I AT ~ Fad ~ TERE ~ S8 o %530 Bt » 104 42 » FHZEEI Y
TR LT A A B T (W5 5 1986 ~ 198T4E L A5 5L Ut 128 - HgRAT 129
BT LS AT RIS » OB RERRES 2 BB E3L 455 o WIS VB AR M IR R4 M » B
A B 5 198BAE T 152 1 o) — S MRS R 7 JEL 0 0 0 A B 34
SRR A L 245 o KRS Y AR HE ~ AU » B R RN AR > (1
AT LA o AR D196 11 [0 0 12 S5 SRR 3 T LT R IS RS ST S 4 O 5 58 o
B ity 30 A 6 ok L WA » BP0 LOGR LR Al I SRR BEIT B 5 SE TR A TS
S 30~3505 % A1 BEES ~ MY o 2057545 HAAUE ~ EEE ~ WA ~ RIRER S EiE S
5 » 10052575 75 TR BT ~ ML B ~ W IR RE ~ WRsR i85 ~ OIS ~ ks ~ BESI 2L » T
504 /2 A M RERITITEL 5 4T A2 251002 5 A HURS » T0%5 0 4 AL ~ DS
WS » 3075645 %45 g SEAI ~ REE ~ AIATHE ~ TR o 20/ SRS REAHEA 16
% » TALEE 4 AT EAKS ~ B SRS RE ~ FIEERS ~ A ~ HLBRERE ~ T S L 9

TR SRR S 0 A R R B R o IR o R
T~ BB o RIS o — BRI » KA/ S M I SR B Y B
He s TR AR HEE G 5 3510 4R A » (S 1 B I LA RE I U BT B B TR A 1)
BT » 1 T o T R M O AS  °6 WEO 5 O R B A R P9 L B R B
S BRI 2 3 TN » BB R E A O o

HATB I EE D o
— 202 —



YUNLIN = A0
p: 41 Vs]

GRAPEFRUIT

O LIUCHENG

SWEET ORANGE
A LEMON

OTHERS |
VALENCIA ORANGE , ETC
TANKAN, PONKAN.
POMELOS . SUNKI.
HOUTOU MANDARIN .
SATSUMA MANDARIN,
SOUR ORANGE .
FINGERED CITRON .
CLEOPATRA MANDARIN.
LIME. ROUGH LEMON:

TAITUNG
3

LIUCHIU
RANGPUR LIME .

TRIFOLIATE ORANGE .

CITRANGE FORTUNE

TANGELO

NANSHODAIDA!
LANYU

B~ MRS R AR R S (B REL9THE) % o

Fig. 2. Distribution of citrus canker in Taiwan since 1975.
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Summary

Citrus canker caused by Xanthomonas campestris pv. citri has occurred
in Japan, Korea, China, Philippines, Papua New Guinea, Guam, Mariana
Islands, Caroline Islands, Indonesia, Vietnam, Cambodia, Thiland, Malaysia,
Singapore, Burma, Bangladesh, India, Sri Lanka, Pakistan, Nepal, Afghanistan,
Kongo, Seychelles Islands, Comoro Island, Madagascar, Reunio Islands, The
United Steates of America, Mexico, Brazil, Uruguay, Paraguay, Argentina
and Yemen. In Taiwan it occurs widely throughout the island on grapefruit,
liucheng, lemon, tankan, ponkan and pummelos, as well as other citrus
species cultivated experimentally or in limited areas. The infected fruits result
in reduction in contents of sugars, vitamin C and pectic acid, but increase in
protein, citric acid and phenols, thus reducing their commercial values!
remarkably. The pathogenic bacterium is a short rod with a polar flagellum’
and lysogenic, capable of releasing temperate phages, but varies among its
strains in colony morphology, celll size, capsule formation, catalase, gelatin
liquefaction, nitrate reduction, carbohydrate utilization, growth rate, tolerance
to 3% NaCl, nutritional requirement, sensitivity to phages and agrochemicals
and existence of plasmids. Some strains of this bacterium, when lysogenized:
with phages PXC7 and Cf16, undergo conversion and mutation, respectively.
The bacterium survives mainly in soil, on grasses and in margins of the

diseased citrus leaves, twigs and fruits, where it may be infected by Bdellovibrio
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bacteriovorus, Pseudomonas sp., Erwinia herbicola, Bacillus subtilis or a
species of protozoa. Strains of this bacterium can be grouped into 5 pathotypes;
pathotypo A distributes in Japan and other countries and is most aggressive
on grap\,frult sweet orange, lemon and Mexican lime;pathotype B occurs’in
Argentina, Paraguay and Urugway and is strongly pathogenic on Jemon:
and Mexican lime; pathotype C occurs in Brazil and is pathogenic on Mexican
lime; pathotype D occurs in Mexico and produces symptoms on leaves of
Mexican lime; pathotypb E occurs in Florida, U. S. A. and produces sunken
and water-soaked symptoms on .the leaves, twigs and fruits of grapefrult

. sweet orange and trifoliate orange. The bacterlum invades through stomata or,
wounds on the young leaves, twigs or fruits and develops canker lesions at
temperature above 15°C; high hum1d1ty, rainfall, typhoon and temperature ‘
ranging from 20-35°C prov1de opt1mum conditions for the canker development
The disease can be controlled by plantlng canker—free citrus seedhngs, N
planting wind-break trees, brmgmg up health citrus trees, eliminating infected
leaves, twigs and fruits, exterminating weeds and leaf miners and, if necéssary,'
spraying Bordeaux mixture (4—4g/lt) alternatively with cuprosan 311 SD
(7259 W. P., 500-fold diluted) or macuprax (80% W.P., 500-fold diluted)

at 3-week intervals from April until 2 or 3 weeks before harvest. .
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