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Rapid identification of bacterial wilt. pathogen, RaJ.s:tcmia solanacearum was conducted hy 
lhe di rect ('olony TLC and simple TLe me thod::;. All fourte~n isolates from c1iacrcnt host plants 
in Ban,glad~!)h exhibited !)imilar chromatngrams \"ith R. sol(til(u;~'(p~u:m, ATCC l W!)6 the type 
s tra in by the { lir~d eolony TLC method. Th is res ult in<.l ictl! ed that aU the isolates were R . 
.501anarAA,TlJ.m . Physiological and biochemical t.("sts nn the fonrt.een isola tes also verified tJtat 
!hey were R. solanaceanl1n. Seven str<-li lls c:olleC'teci in Hangladesh and Japan sno\\led also 
ident ical chromatograms \\·ith the type strain hy the s imple TLC method. A benchmark spot 
under the common spoL was detectffi in all isolates and s trains at the tliree!. colony TLC and 
silUpl t> TLC. AIUlO ugh the direct. colony TI.C an(1 s implt TLC methods showed the simila r 
resnl! s, Ihf' simple TLC method was found less time consuming and easier than the direct 
colony TLC. 

INTROD CCT ION 

Ralsto'nia solanacearum., the causal agent of bacterial wilt disease of crop plants is 
\videly distributed in tropical and some warm temperate regions of the world (Kelman, 
1953 ; Hayward, 1991) including Bangladesh (Talukdal', 1974; Miah and Hoque, ]987; 
Meah and Khan , 1987). For identification and characterization of R. soian,(]'cear'l1,m.. 
Isolates, dllTe rent phYSiological and biochemical tests such as growth studies, grarn
reaction, oxidase, catalase, urease tes t, oxidation of glucose and gas production from 
nitrate are recommended (Hayward, 1964. 1992; Suslow et at ., 1982; Shekhawat el at ., 
1992; Mehan et al. , 1994). These all tests arc lime consuming and laborious. Therefore, 
rapid methods for identification of phytopathogenic bacteria are require of times. 

Rapid identific:atjon of phyt.opathogenic bacteria by the di rect. colony TLC method 
was conducted for t.he first time (Matsuyama et at., 1993a,b; Matsuyama and Furuya, 
199;)<:; Matsuyama, 1995). ldentifi<:alion of R. solanacea'ru'fI7. at least at species level was 
possible by this method (Matsuyama and Furuya, 1993c; Matsuyama, 1995). Recently, 
Khan and Matsuyama (1998) invented simplified TLC method for ident.ification of 
phytopathogenic bacteria. In this paper we describe the effectiveness of the direct colony 
TLC and simple TLC methods for identification of R . .5Olanacearum. 

MATERIALS AND METH ODS 

Bacterial isolates I strains 
A total of 14 bacterial isolates and eight R. solanacew"u.m strains were included in 
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this study. The 14 isolates were isolated from wilted chili (Capsicum QTIJPlu/rn). 

eggplant (Sola-rt.'u'fn m.elongena), potato (Solanum tuberosllm) and tomato 
(Lycopersicon esculentum) during 1992-94 and designated as CI, C2, EI, E2, E3, E4, 
E5, E6, Pi, P2, TI, T2, T3, and T5. Streak-plate technique and a selective medium, 
tetrazolium chlonde agar (TZC) were used to isolate the pathogens described by Kelman 
(1954). Virulent colonies of each isolate were selected based on cultural characteristics 
produced on the selective medium. After selection of colonies on TZC, the isolates "\vere 
tested for confirmation of their pathogenicity in their respective host plants from which 
they were isolated as described by Winstead and Kelman (1952). The details of the 
isolates I strains are given in Table 1. 

Table 1. Details of bacterial isolates I strains used in this experiment. 

Bacterial isolate / strain 

CI 
C2 
BI 
£2 
£3 
~:4 

E5 
£6 
1'1 
P'2 
Tl 
T2 
T:J 
T5 

Ralstonia. 80lanacearum 
ATCC 11696' 
C319 
8107 
8224 
6511 
Ku 7502-1 
ZB 

Z 10 

ATCC: American Type Culture Collection. 

Host 

Chili 

" 
Eggplant 

~ 

" 
" 
" 

Potato 

" 
Tomato 

~ 

" 
~ 

Tobacco 
Eggplant 

Tomato 
Eggplant 
Chili 

KTES: Kagoshima TohacTo Experiment Station. Kagoshima, .Japan. 

Place of isolation I source 

Gazipur, Bangladesh 

Mlll1shigonj, Bangladesh 
Gazipur, Bangladesh 

Narayongonj, Bangladesh 
Mlmshigonj, Bangladesh 

Gazipur, Bangladesh 

11lll1shigonj, Bangladesh 
Gazipur, Bangladesh 

ATCC 
KTES 
NIVOT 

NIAS 

AKU 
IPSA 

NIVe)T: National Research Institute of Vegetables, Ornament.al Plants and Tea, Morioka Branch, Japan. 
KIAS: National Institute of Agricultural Sciences, Tokyo, .Japan. 
AKlJ: Faculty of Agriculture , K}'ushu Universit.y, Fukuoka, Japan. 
IPSA: Institute of Post Graduate Studies in Agricultlll'e, Gazipur, Bangladesh. 
Type culture: Small T at the shoulder of the isolate nllmber indicates tY'Pe culture. 
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Direct colony TLC 
The direct colony TLC was performed for the fourteen isolates as well as the type 

strain. Bacterial isolates were cultured on the slants of King's R agar medium (Eiken 
Chem. Co., Tokyo) at 30 cC for 3 days. One loopful of bact(~rial cells was taken from the 
slant and pasted on the silica gel TLC plate (1-Ierck Co., Si GO, O.25mm in thickness) 
maintaining 1 ell! liistance [rUll I uUttUlll ellll awl 1.5 em distalLce betvveen the isolates. 
The pasted bacterial cells were dried complet.ely using a hair drier. The TLC plate \-vas 
first developed with chloroform-methanol (2:1, v/v) solvent system for 10 min. After 
drying the plate, bacterial cells were scraped out and the plate was developed in the same 
direction ii\ith chloroform-methanol-water (60:25:4, v/v/v) for 1.5 hI. The developments 
\vere carried out in an incubator at 25°C. Thereafter, the plate was dried well and 
sprayed \vith ninhydrin (Ninhydrin spray, Tokyo Kasei Chem. Co.) follmved by heating at 
100'C for 10 min. The spots appeared on Lhe TLC plat.e were recorded by phoLocopy/ 
photograph (Matsuyarna et al., 1998a,b; }.latsuyalna and Furuya, 1993c; :r. .. IatBuyama, 
1995). 

Simple TLC 
The simple TLC method was conducted for other eight strains including the type 

strain (except fourteen isolates). The growth condit.ions of strains were same as 
described in the direct colony TLC. The simple TLC method was conducted as described 
by Khan and Mat.suyama (lagS). One loopful of bacterial cells Vilas suspended in 0.2 ml of 
ehlorofoT1T1-rnet.hanol (2:1, v/v) in a small ,glass vial and kept. at. least. for 15min at. room 
temperature for lipid extraction. About 10 jUI of lipid extract was spotted on the origin of 
silica gel TLC plat.e and completely dried by a hair drier. The plate ,va.s developed '\\-ith 
chloroform-methanol-O.2% calcium chloride solution (55:35:8, v/v/v) for 1 hr. The 
development \vas conducted. in an incubator at 25°C. Lipid spots \-vere detect.ed by 
spraying ninhydrin follmved by heating at 100°C for 10 min and chromatograms were 
recorded by photocopy/phot.ograph. 

Physiological and biochemical tests like growth, gram-reaction, oxidase, catalase, 
urease, oxidation of glucose, carbohydrat.e oxidation, melanin production, hypersen
sitivity reaction on tobacco leaves and gas production [rum nitrate \'vere cOllllucted 
(Hayward, 1964, 1992; Suslowet aI., 1982; Shekhawat et aI., 1992; Mehan d al., 1994; 
French and Sequeira, 1970; Lozano and Sequeira, 1970) for fourt.een isolates in order t.o 
confirm the results of the rapid methods. 

RESULTS AND DiSCUSSiON 

All the fourteen isolates exhibited ident.ical chromatographic profiles ,,,ith R. 
solanacearnm ATCC 11696 (type strain) by the direct colony TLC method. A 
benchmark spot (arrow-head in the figure) was founded at Rf 0.64 under the common 
spot (Rf 0.70) in all fourteen isolates as well as the type strain (Fig. 1). The similar type 
chromatographic profiles of R. solanacearum were reported earlier (Mat-suyama and 
Furuya, 1993c; ~latsuyaHla, 1995). The chromatographic profiles obtained by the direct 
colony TLC in this experiment suggested t.hat all fourteen isolates from Bangladesh were 
R. solanacearum. 
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T CI C2 EI E2 E3 E4 E5 E6 PI P2 Tl T2 T3 T5 

Fig. 1. Diagrammatic representation of TLC chromatogram of lipids from bacterial wilt 
pathogen by the direct colony TLC method'). 

T: Type strain, CI-C2 : Isolates from chili, EI-E6 : Isolates from eggplant, PI-P2 : 
Isolates from potato, TI-T5 : Isolates from tomato 

o : Origin, F : Solvent front. 
Arrow-head indicates the benchmark spot. 

alThe direct colony TLC method is described under materials and methods. 

Physiological and biochemical tests for fourteen isolates also verified that all isolates 
were R. solanacearum. Four isolates namely, PI, P2, TI and T2 were under biovar 2 and 
rest ten isolates were biovar 3. Three isolates viz. PI, P2 and T5 were under race 3 and 
other eleven isolates were under race 1 (Rahman et al., 1996). 

The other eight strains including the type strain also showed similar chromatograms 
by the simple TLC method, where the benchmark spot ,(arrow-head in the figure) was 
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1 2 3 4 

Fig. 2. TLC duomatogram of lipids from Ralstonio, soiunacearum str:lins 
by th~ simple TLC method') . 

1. R. solana.cearl1,1n ATCC 116961" 
2. ~ C3 19 
J. ~ ~ 9 
4. " Z IO 

o : Origin, F: Solvent front 
Arrow- head indicates the benchmark spot of fl. sola'lUlcearum. 
";The simple TLC method is dcscribed under matcTi<l:ls and methods . 
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observed at Rf 0.62 (Fig. 2). Khan and Matsuyama (1998J previously reported similar 
type chromatograms of R. solanaceanun by this simple TLC method. In this experiment 
\VC used Bangladesh, American (type strain) and Japanese strains of R. solanacea'f1l1n 

and observed all the strains exhibited similar type chromatograms. This indicated, the 
chromatographic profiles of R. sola1wceanJxn are identical by the direct colony TLC and 
simple TLC methods, even they are isolated from various host plant.s and different agro
ecological zones of the vvorld. 

The results of this experiment indicated that both the direct colony- TLC and simple 
TLC methods showed similar results and are effective for rapid identification of R. 
solan.acearu·1J1· at species level. Furt.hermore, the simple TLC method \vas found less 
time conswning and easier than the direct colony TLC. 
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