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Abstract: The 171-novel strains of Xanthomonas axonopodis pv. glycines, the bacterial pustule pathogen, were
isolated from infected leaves of different commercial soybean fields in Chiang Rai, Chiang Mai, Lamphun and
Lampang provinces. The genetic diversity was determined with physiological and molecular analyzed. All
strains were tested for their pathogenicity on differential soybean cultivars including Williams 82, Spencer,
P1520733 and SJ.5 under greenhouse conditions; then molecular diversity was analyzed by BOX-PCR
fingerprinting. The pathogenicity tests showed 2 groups with a large amount of phenotypic variation between
strains. Most strains were highly virulent. Using rep- PCR fingerprinting, a relationship between BOX-PCR
fingerpring and phenotype was observed. Two major groups were obtained within the soybean cluster and
relationship of the virulence levels of the strains was revealed. The fingerprinting with BOX primer was more
relatively unique, stable, and reproducible in that it produced a 650 bp band in all 171 strains tested. We
designed primers specific for X. axonopodis pv. glycines, XagF: 5’ATGGATGCCACCGCACAG3' and XagR:
5'GCGTCGAACCGCACATCS', that amplify a 788 bp product from hrpB. To our knowledge, this is the first
report of specific primer for identification of X. axonopodis pv. glycines, the causal pathogen of soybean

bacterial pustule.
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Table 1. Phenotype differentiation in X. axonopodis

differential soybean cultivars

pv. glycines strains with an extend rang of

Soybean cultivars

Phenotype1 Bacterial strains” Total strains
Williams82 Spencer P1529733 SJ.5

A 102/104/107/139/141/143/144/150/151/153/154/155/159/ + 13
4/95/98/99/109/112/114/116/118/124/127/128/130/133/ 135/
136/No.4 ++ 17

C 7/8/15/24/38/55/56/79/94/97/103/106/110/111/115/117/
119/120/122/123/125/126/129/131/132/137/138/140/142/
156/158/163/167/KU-P-W005 + ++ ++ 34

D 2/3/5/6/9/10/11/12/13/14/16/17/18/19/ 20/21/ 22/23/ 25/ 26/27/

28/29/30/ 31/32/33/34/35/36/37/39/40/41/42/43/44/45/46/47/48/

49/50/51/52/53/54/57/58/59/60/6162/63/64/65/66/67/68/64/69/70/

71/72/73/74/75/76/77/78/80/ 81/82/ 83/84/ 85/ 86/87/ 88/ 89/90/91/

92/93/96/100/101/ 105/108/113/ 121/ 134/145/146/147/148/149/

152/157/160/161/162/164/165/166/168/Xag12-2

++ ++++ ++++ +H+++ 107

'+ = compatible (disease severity between 1.0-25.0 %),

++ = compatible (disease severity between 26.0-50.0 %), +++ = compatible (disease severity between 51.0-75.0 %),

++++ = compatible (disease severity between 76.0-100.0 %) and — = incompatible (no disease symptom)
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Figure 1. Dendrogram of DNA fingerprinting of 171 strains of X. axonopodis pv. glycines were identified
by repetitive sequence-based (rep-PCR) with BOX primer using program NTSYSpc2.1 for

analyzed

83



AMTANTINEAT 34(1): 77 - 87 (2561)

Table 2. Grouping of X. axonopodis pv. glycines strains based on BOX-PCR fingerprinting patterns. The

patterns of PCR products was generated with BOX primer

Group1 Bacterial strains”
1 98/114/116/118/128/130/136/109/112/127/133/124/No.4/4/135/95/99/102/104/107/143/150/154/

139/141/153/155/159/151/144

2A 7/94/106/156/138/125/111/117/110/38/103/142/163/115/56/119/131/97/24/55/167/158/137/129/
140/132/126/122/8/120/123/15/79

2B 134/2/19/3/12/85/88/13/87/36/11/5/164/6/152/148/37/34/30/113/105/32/29/27/23/21/19/93/90/83/
81/18/16/40/35/165/121/31/28/25/149/108/33/22/20/47/14/91/92/82/80/17/161/43/147/26/162/
145/53/42/146/160/51/46/45/100/73/39/41/52/84/44/54/86/89/59/57/49/96/168/61/60/58/50/48/
166/10/63/74/157/62/64/77/101/71/69/67/65/75/72/
70/68/66/78/76

Group 1 = Weakly strains (30 strains), Group 2A = Moderately strains (34 strains), Group 2B = Virulent strains (107 strains)

*= Code number of X. axonopodis pv. glycines

AU 2 @reiug  AnuziRdrAniuauAieBuIug
650 bp 44 sequencing atiansufanalelnad
1mmw_|?ﬂu1,vmu’l,uﬁmﬁnfam GenBank 3l utiu

a2ls anfumdent BNz E A1 fiunnslng
mafFauifauanauiiandlalng faedd clustaw
multiple alignment Lﬁ@mﬁ%mmﬁ'Lﬂuu?‘mmmﬁmﬁ?
LRWNEURN X. axonopodis pv. glycines L‘W@qu’nﬂu
Tnsiess =i i lunnamsaden X axonopodis
pv. glycines Iﬂﬂ@vLﬂuQﬁﬂ’]ﬂuﬂﬁﬁ“MLLuﬂzﬁ’]El‘W‘uﬁ
mm X. axonopodis pv. glycines fafaﬂ@'mmfamawuﬁ
whenifislunga Xanthomonads ‘liesinasnida 9
LLm'LaumﬁﬁLLuﬂL%y@?:ﬂ?muﬂtwﬂuémﬁ@ﬂ%
AW WiasfinnsAunUe s Aen I ZUEaR
AN (BUg1 2532; Wydra et al., 2004)

4. lwswadfisnizianzasiuida X, axonopodis
pv. glycines 1510 hrpB

Kim et al. (2003) FeURETL hrp cluster
Y0318 X. axonopodis pv. glycines Fatlszneuludne
hrpA, hrpB, hrpD, hrpC, hrpE, hrpF Tnewwuan hrpB
dinglunsrielsauazilednmn hrp cluster Tl
NqN Xanthomonads fetlsznevluléian X. axonopodis
pv. glycines, X. axonopodis pv. citri, X. campestris

pv. campestris, X. campestris pv. vesicatoria WaE
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X. oryzae pv. oryzae WLINLTIDL promoter 184 hrpB
m@qLﬂjfaLLm@Vmﬂwuﬁm’m@mmmuuqm@‘ﬁﬂimm
WANG N1 mmmmﬂawimmmﬂLLUMTW?LN@?
(specific primer) fiflanudny ieldnmagen X,
axonopodis pv. glycines IngeanuuLAINANAUTaAR
184 hrpB TN L
wuATEeanvglsnluqeyuiavaems 3 aeiug Ae
8ra (AF_499777), CFBP2526 (NZ_CM002268.1) iLas
CFBP7119  (NZ_CM002264.1) fseiuiieuiugiy
1131904 promoter  hrpB 184

TalnFAaeafiuLFnns prompter

X.
campestris 8004 (NC_007086), X. oryzae pv. oryzae
PX099A (NC_010712), X. axonopodis pv. citri 306
(NC_003919.1), X. axonopodis pv. phaseoli NCPPB
1713 (JWTD02000065.1)
subsp. atroseptica SCRI1043 IAEANNNTONNUA
frsufianalelndlnsmesieenuuuls Ae XagF:
5'ATGGATGCCACCGCACAG3' il forward  primer
WAy XagR: 5GCGTCGAACCGCACATCE Wlu
reward primer HaN1IMAReINLINElelE nsiues
pV.
glycines whifuﬁlmmmmamLLﬂuﬁLﬁuL@ﬁImmm 788
bp  (Lanes 71 1-13) 18 (nwi 2) daude X

campestris pv. campestris (Lanes 141 5), X. oyzae

campestris  pv.

WAE Erwinia carotovora

FINANIMIINGAL LANIZITR X, axonopodis

pv. oryzae (Lanes 116-17), X. axonopodis pv. citri
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The specific band of X. axonopodis pv. glycines designed from hrpB gene separated by

electrophoresis on a 1.0% agarose gel. Lane M = 1 kb DNA Ladder, lanes 1-13 = X. axonopodis
pv. glycines strains No.4, 12-2, KU-P-SW005, 35, 36, 37, 94, 98, 106, 114, 134, 162, and 166

respectively, lane 14 = X. campestris pv. campestris 8004, lane 15 = X. campestris pv. campestris

2015, lane 16 = X. oryzae pv. oryzae S345, lane 17 = X. oryzae pv. oryzae S225, lane 18 = X.

axonopodis pv. citri 11, lane 19 = X. axonopodis pv. citri 12, lane 20 = X. axonopodis pv. phaseoli

P5, lane 21 = X. axonopodis pv. phaseoli P21,
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