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Detection of Cassava Blight Bacteria from Leaf and Soil
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ABSTRACT

Detection of Xanthomonas campestris pv. manihotis ( Xcm ) causing cassava blight by
the method of indirect immunofluorescent staining ( IF ) using antiserum produced in New Zealand
White rabbit against membrane protein complex ( MPC ) of Xcm can be done at the minimum of
10° cells/cm? of leaf and 10° cfu/ g of amended soil. A semiselective SXM medium was developed
for detection of Xcm containing ( g/1 ) : KZHPO . 0.8, KH2PO A 0.6, yeast extract 0.7, soluble starch
8.0, glucose 1, agar 15, methyl green 0.01, methyl violet 2B 0.001, cephalexin 0.01, gentamicin sulfate
0.001, and cycloheximide 0.25. The medium showed 90 - 100% inhibition of soil saprophytes
and can be used to detect Xcm from soil and leaf at the minimum of 10° cfu/ g of soil and 10% cfu/
em? of leaf, respectively. This experiment was the first report to demonstrate the use of IF and semiselec-
tive medium for detection of Xcm from leaf and soil. Efficiency in detection of the two methods
was nearly the same in which either can be chosen when appropriated especially for epidemiological
study.
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Table 1 Bacterial strains, source and reaction of indirect inmunofluorescent staining with antiserum

against membrane protein complex ( MPC ) of Xanthomonas campestris pv. manihotis

strain CBa.

Bacteria strain Source Y IF reaction Y

Xanthomonas campestris

pv. manihotis CBa This study 4+

pv. campestris BR N. Thaveechai —

pv. glycines Xcg018,021 S. Prathuangwong —

pv. oryzae 8003,8210 S. Pawichit * —

B715,719,780,783 N.W. Schaad —

Bacillus sp. CH4, CH6 N. Thaveechai —
Clavibacter michiganense

subsp. michiganense — W. Kositratana —

Erwinia carotovora

subsp. carotovora PE N. Thaveechai 1+

Escherichai coli — N. Thaveechai —

Pseudomonas cepacia — W. Kositratana —

P. corrugata — W. Kositratana —

P. fluorescens CHS B. Inwhang —

B4 This study —

P. solanacearum BK S. Suntarasingh 1+

KPS S. Suntarasingh —

P. syringae pv. phaseolicola C199 N.W. Schaad —

pv. tomato C197 N.W. Schaad 1+

Unknown from cassava field soils SKK1 - SKK12 This study —

Unknown from cassava leaves EKKI1 - EKK4 This study —

1
"/Source of bacterial cultures obtained for this study.

;/Cells of bacteria were stained with MPC antiserum of Xcm at dilution of 1/64 and counterstained with affinity purified
goat antirabbit [gG ( H + L ) antiserum conjugated FITC ( Kirkegaard and Perry laboratories, Inc., MD, U.S.A.) at
dilution of 1/64. Symbols : 4+ = strong fluorescence, 1+ = weak fluorescence, - = no fluorescence.
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Figure 1.

thomonas campestris pv. manihions strain CBa.

Indirect immunofluorescent staining of bacterial cells with antiserum against membrane protein complex of Xarn-

a. Xanthomonas campestris pv. manihotis sirain CBa showing strong fluorescence of FITC (4 + reaction )

Xanthomonas campestris pv. manihotis from cassava field soil of Field Crop Research Center, Khon Kaen (4 +

reaction )

¢. Pseudomonas solanacearum stain BK showing weak fluorescence of FITC ( + 1 or = reaction )

d. Unknown bacteria ( strain Sl(lib ) from cassava field soil showing no fluorescence of FITC ( - or negative reaction )
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Figure 2.

Detection of Xanthomonas campestris pv. manihotis from cassava field soil of Field Crop Research Center,

Khon Kaen by several media comparing to semiselective SXM medium.

a.  NGA plate containing numerous colonies of saprophytic bacteria and no colony of Xanthomonas campestris

pv. manihotis

b. SXM plate showing only the colonies of Xanthomonas campestris pv. manihotis

c.  NSCAA plate having few colonies of saprophytes but no colony of Xanthomonas campestris pv. manihotis

d.  Modified D-5 plate showing similar saprophytic colonies as in NGA plate (a)
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Table 2 Sensitivity of detection of Xanthomonas campestris pv. manihotis strain CBa from soils and leaves by indirect

immunoflucrescent ( IF ) and semiselective SXM medium.

. le staining SXM;/medium
Bacterial )
1/
Cells Soi”/( cell/gm of soil ) Leaf Soit”’( cfu/gm of soil ) Leaf
( cfu/ml) 2 2
1 2 3 (cell/em™ ) 1 ) 3 ( cfu/em” )
100 31x10 19x10 62 x10 NDY 1.7 x 10° 4.5 x 10 6.5 x 10° ND £/
10° 45 x 10 8.8 x 10° 1.0 x 10’ ND 2.8 x 10° 3.6 x 10° 3.7 x 10 ND
10 67 x10° 1.1 x10° 1.9 x 10° ND 1.2 x 10° 8.8 x 10° 2.6 x 10° ND
10° 25 x10° 9.8 x 10° 50x100  85x10 (7.3 x100)Y 2.3 x 10° 1.7 x 10° 7.1 x 10° ND
10° 42x10  18x100 2.3 x 10 1.7 x 10° (3.3 x 10*) 81x10 23 x10 3.3 x 10° 2.5 x10° (2.9 x 100)?
10° 64 x100 2.3 x10° 5.8 x 10° 9.3 x 10° (8.2 x 10°) 43 x 10° 3.8 x 10° 7.1 x 10° 3.8 x 10° (5.4 x 10°)
10’ 16x10°  L1x100  67x100 3.0 x10 (85x10°)  3.9x10°0 9.4 x 10° 3.6 x 10° 7.7 x 10 (1.2 x 10°)
10° 0 0 0 0 0 7.5 x 10 0 0
V4

and SXM medium

é/1 = soil from Field Crop Research Center, Khon Kaen, 2 = soil from Sriracha Research Station, Chon Buri, 3 = soil from

Koahinzoan, Chachoengsao, All samples were non - sterile soils and mixed with the Xcm

Not determined

¥
(G

6

L7

Number of bacterial colonies on nutrient glucose agar plate

Number of bacterial cells under lightmicroscopic observation by simple stain method

Log cfu/ml of Xcm strain CBa grew in 523 liquid medium for 24 hr and amended with soil or sprayed on cassava leaf
cv. Rayong I before assaying bacteria
Average numbers of Xcm detected from soil and cassava leaf cv. Rayong I by IF staining with MPC anitiserum of Xcm
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Table 3 Efficacy of semiselective SXM medium for inhibition of bacterial strains at 4 to 7 days

after plating.

Bacteria Strain Colony/plate Bacterial inhibition
by SXM ( % )
NGA SXM
Xanthomonas campestris
pv. manihotis Xm 248 - 1 36 28 22.0
pv. campestris BR 57 30 47.4
pv. citri Som - O 30 0 100.0
pv. glycines Xcg 021 98 27 72.4
0961 32 17 463
pv. malvacearum Tak 252 0 100.0
Loei 34 0 100.0
pv. oryzae B 719 321 228 29.0
8003 121 86 28.0
8210 74 44 40.6
Bacillus sp. CH4 276 0 100.0
CH6 298 0 100.0
Erwinia carotovora
subsp. carotovora PE 57 0 100.0
Pseudomonas fluorescens CHS 205 122 40.5
B4 105 0 100.0
P. solanacearum LL60 124 0 100.0
CRI11 85 0 100.0

Y,

Inhibition efficiency ( Y% ) = colony numbers on NGA - colony numbers on SXM

x 100

colony numbers on NGA
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