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#H EWBRE VBRI B EREENKT
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Ji ( Gelatin liquefaction test) » BEALER
EEEE 2 HIE ( Catalase test) s KovacsE ik
BEHE ( Kovacs oxidase test) » KHNER
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HE, Bk MEREGOMR , B B2 H
PREXves TR 2 HITE BSURSE » 55 "R s bk
ERsEeMA R 558 Bbk RIS RE (
E7) - HA AT+ > BX. c. pv. campestris
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Xv 5841 775 W R B T AL, » (52X v 58HLR
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ARACEREL » ERHEZRYE » FERKE
STCFHAR » B EKEEEUCTER
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°C FBdShackleton ‘™’ Bkt i A Bk A 8E7E38°C
%R 27 &R AM R 2 B B AR Xy
HHRTES4Y% NaClRy RSP 4ERE » fDye
£ N W RML > HEGardner X Kendrick
‘0, Higgins'*’ &Shackleton ™ Z i 4&F
A AEXvERERRBK PGS £Z
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9% » ZEFHH » B KRB L4, FH4R
Btk =K B A M ERE F EREARHS
» STBMBE M HA 1B race 3> 2AEHK
Rrace 1, 27fAFHBE P A I8EE b Rrace 1
» 1B BibkRrace 2 SfHEMRrace 3> 25
EERT 1R KRrace 1 H4firace 2
» Hp# Brace 3; #i#Cook KStall ® HI5E >
RAMBE » |M > B EERLEL » KERE
( Guadeloupe ) > B Fl » BB » IS » B
KF > AT A ER ( GHEFlorida, Georgia,
Hawaii, Louisiana}New York ) &5 Xv
Btk A E/VE > BEREEGRERMS R
% H Guadeloupef 1 & #k Brace 2 » HERHE
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Table 1. Sources, races and serovars of strains of Xanthomonas campestris pv. vesicatoria
used in the study.
#=— i Xanthomonas campestris pv. vesicatoria Bk Z 3IE » EE/MNER M ISR -

Host? Tissues used®
Strains"’ origin  for isolatuon Locality Race® Serovar®
Xv2 T L Taichung 3 I
Xv4. P L Changhwa 3 I
Xv7 T L Taitung 3 1
Xv12 T L Yunlin 2 1
Xv13 T L Taichung 2 I
Xvl4 C L Nantou 3 111
Xvis T L Taichung 2 I
Xvle P L Taichung 3 III
Xv17 T L Changhwa 3 1
Xvis8 T L Changhwa 3 I
Xv19 T F Tainan 3 I
Xv20 T L Tainan 3 I
Xv21 T - Pe - -, Kaohsiung 3 I
Xv22 T Pe ) Kaochsiung: 3 I
Xv23 T Pe’ . Kaohsiung 3 I
Xv24 T L .. Kaohsiung 3 I
Xv25 T L Kaohsiung 3 I
Xv26 T Pe Tainan 3 I
Xv27 T L Tainan 3 III
Xv28 T F S Tainan 3 I
Xv29 T L Tainan 3 I
Xv30 T L Tainan 2 I
Xv3l T L Tainan 3 I
Xv32 T L Tainan 3 I
Xv33 T Pe Kaohsiung 3 I
Xv34 P Pe Kaochsiung 1 I
Xv35 P L Kaohsiung 1 I
Xv36 P L Kaohsiung 1 I
Xv37 C L Pingtung 1 I
Xv38 C L Pingtung 1 I
Xv39 P L Pingtung 1 I
Xv40 P L Pingtung 1 I
Xvdl P L Pingtung 1 I
Xv42 P L Pingtung 1 1T
Xv43 P L Pingtung 1 111
Xv44, P L Pingtung 1 I
Xvd45 T F Taichung 3 I
Xv46 T L Nantou 3 I
Xv48 T L Changhwa 1 I
Xv49 P L Hwalien 1 I
Xv50 P L Hwalien 3 111
Xv51 P L Hwalien 1 I
Xv52 P L Taichung 3 111
Xv53 4 L Taichung 3 111
Xvb4 P L Taichung 3 III
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Xv5b
Xvb6
Xvh7
Xv5b8
Xv59
Xv60
Xv6l
Xv62
Xv63
Xv64d
Xv65
Xv66
Xv67

favBavBia - s - B e B o B e IR v B o L o)
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L
L
L
L
L
L
L
L
L
L

|

Nantou
Nantou
Nantou
Tainan
Tainan
Tainan
Tainan
Yunlin
Yunlin
Yunlin
Taitung
Taitung
Taitung
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111

e
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1) strains Xv45—Xv64 were obtained from J. F. Wang, the Asian Vegetable Research and
Development Center, Tainan, and strains Xv65—Xv67 were provided by T. C. Huang,

Taitung District Agricultural Improvement Station, Taitung, Taiwan.
2) T : tomato, P : sweet pepper, and C : chilli, — : unknown.

3) L : leaf, F : fruit, Pe : petiole.
4) Based on reactions on pepper lines, Early Calwonder ( ECW ) , ECW—10R, 3—25—2—7%,

and ECW—30R.

5) Based on reactions with antisera against Xv 58 and Xv 65 in agar gel double—diffusion

tests.
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Figure 1—6. Symptoms of bacterial spot of tomato and pepper.

B 1—6. il KEA A B R o

1.
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Tomato leaf inoculated with Xanthomonas campestris pv. vesicatoria ( middle stage
of disease development )

Tomato leaf inoculated with X. c. pv. vesicatoria ( late stage of disease
development )

Tomato fruit inoculated with X. c. pv. vesicatoria

Tomato fruit naturally infected with X. c. pv. vesicatoria

Pepper leaf inoculated with X. c. pv. vesicatoria

Pepper leaves naturally infected with X. c. pv. vesicatoria
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Figure 7. Agar gel double diffusion tests.

B 7. SrBiEasiREGR
The central wells contained antiserum against Xv—58 ( A ), and antiserum against
Xv—65(B).
The peripheral wells contained antigens from Xanthomonas campestris pv.
vesicatoria strains (2:4,7:125145 155165 175215265 275285 34, 42> 495 55
» 58560, 61,65)and X. campesiris pv. campestris strains ( Xcc,
¢37 » c60 > c63 » c64 > c65 5 c66 > T37 s T66 )
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Bt Brace 1) MEMXvE#krace 20 B E
» HERA T X VBB Klrace 15 » 7EMAY
B  WAE AR ERMAE
FRHIE ) AR P BT A L B race 20
WRTEEE » T BRI R HE N AL, HEE
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BRI BB I > R RIS » R
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FRHSME X v B bk 43 1] B e — A B bk 2 BV o
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XvAy & > A o 58 R L 74 2 B R A I A
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1558 B 45 5 » Schaad® AN 1 5E B B8 2 3T
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M BLXvHLILYE 2 B4R 388 R A X. campestris
pv. campestrishIFE L BRBEXvHLILE A K EH
JERL » (BE AR RE , AR BRI MEFNER

@ B

23R S — R B S8 R LA 3
—E4 » BRI RE W AEE » BR EERMIESE
K BRIBTE BTG Z RIS » EBCR
DL BRI E ARSI EA > ERK RS
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BAKREET » —OFek -
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ABSTRACT
Hseu, S. H'., Hsu, S. T2,, and Tzeng, K. C2, 1990. Characteristics, races and
serovars of strains of Xanthomonas campestris pv. vesicatoria from Taiwan.
Plant Prot. Bull. 32 : 59—69 ( 1.Department of plant Pathology, Taiwan Agricultural
Research Institute, Taichung, Taiwan, R. O. C.. 2. Department of Plant Pathology,
National Chung Hsing University, Taichung, Taiwan, R. O. C.)

Fifty—eight strains of Xanthomonas campestris pv. vesicatoria isolated from

bactreial spot—infected tissues of tomato, chilli and pepper from central, eastern and
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southern Taiwan were characterized. They were Gram—negative rods, about 0.5—0.7
X0.9—1.7um, motile by a single polar flagellum. Colonies on potato dextrose agar
were smooth, round, mucoid, glistening and yellow. All strains grew at 37°C and in
nutrient broth containing 4% NaCl, but no acid reaction from utilization of glucose,
D ( +) cellobiose, maltose, D ( + ) trehalose, sucrose, D—mannitol or mannose was
observed at the 7th day after incubation. All strains liquefied gelatin, hydrolysed
casein, reduced sucrose, produced hydrogen sulfide, possessed catalase and lipolytic

activity, but did not produce indole, Kovacs oxidase and phenylalanine deaminase.

Strains varied with the ability to reduce nitrate, to hydrolyse starch and to .grow at
41°C. By using Early Calwonder ( ECW ), ECW—10R, line 3—25—2—7, and ECW—30
R as differential hosts, 3 races were identified in Taiwan. Among the 58 strains tested,
21 strains were race 1, 6 strains were race 2 and 31 strains were race 3. On the basis
of reactions with an antiserum against strain Xv 58, the 58 strains could be divided
into 3 serovars. With antiserum against Xv65, the same serological groupings were
also obtained, however, serovars were not correlated with races.

(Key words : bacterial spot of tomato and pepper, Xanthomonas ‘campestris pv.
vesicatoria, symptoms, physiological and biochemical characteristics, races, sero-

vars )
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