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(1, 2) (3, 4)
1-2 (5) 7 (6)

Fig 1. Symptoms of bacterial leaf blight of turmeric. Naturally infected leaves (1, 2), leaf sheath (3, 4), and artificially
inoculated leaves at 1-2 (5) and 7 (6) days after inoculation with strains of Acidovorax avenae subsp. avenae.
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Table 1. Physiological and biochemical characteristics of Acidovorax avenae subsp. avenae from bacterial leaf blight of
turmeric

A. avenae subsp. avenaea Strains from turmeric
Gram positive
Grows anaerobically
Grows aerobically
Yellow insoluble pigment on nutrient agar
Yellow colonies on YDC at 30
Fluores pigment on KB
Diffusible non-fluorescent pigments on KB
Pectolytic activity
Urease
Kovacs oxidase
Grows at 40
Flagella Polar 1or 2 Polar 1 to 3
Carbon sources utilized for growth:

L-arabinose
Sucrose
D-fucose
D-mannitol or D-arabitol
Sorbitol

Lactalysate or beef extract ppt.
Pathogenicity on:

Corn 
Rice
Tobacco HR

Except specifically stated, indicated positive reaction, and indicated negative reaction.
a Data from Willems, et al., 2005 and Jones, et al. 2001.
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PCR (Nested-PCR) Burkholderia lane 1-11, Aaaf3/Aaar2 
PCR lane 12-22, Aaaf5/Aaar2 PCR Lane M, DNA Bio-100 marker lane 1, 22,

negative control (ddH2O) lane 2, 21, B. andropogonis BA17 lane 3, 20, Burkholderia caryophylli TW7 lane 4, 19, B.
cepacia lane 5, 18, B. gladioli pv. gladioli lane 6,17 B. glumae lane 7,16, A. avenae subsp. avenae CH12 lane 8, 15,

Aa4 lane 9, 14, Aa5 lane 10, 13, Aa8 lane 11, 12, Aa9
Fig. 2. Identification of Acidovorax avenae subsp. avenae isolated from diseased tissues of turmeric by nested polymerase
chain reaction with primer pairs Aaaf3/Aaar2 (lane 1-11) and Aaaf5/Aaar2 (lane 12-22). Lane M, DNA Bio-100 marker;
lane 1 and 22, negative control (ddH2O); lane 2 and 21, Burkholderia andropogonis BA17; lane 3 and 20, B. caryophylli
TW7; lane 4 and 19, B. cepacia; lanes 5 and 18, B. gladioli pv. gladioli; lane 6 and 17 B. glumae; lane 7 and 16, A. avenae
subsp. avenae CH12; lane 8 and 15, strain Aa4 from turmeric; lane 9 and 14, strain Aa5 from turmeric; lane 10 and 13,
strain Aa8 from turmeric; lane 11 and 12, strain Aa9 from turmeric.

PCR (Nested-PCR) Pseudomonas lane 1-11, Aaaf3/Aaar2 
PCR lane 12-22, Aaaf5/Aaar2 PCR Lane M, DNA Bio-100 marker lane 1, 22,

negative control (ddH2O) lane 2, 21, Pseudomonas cichorii 12682 lane 3, 20, P. syringae pv. glycinae P154 lane 4,
19, P. syringae pv. phaseolicola P343 lane 5, 18, P. syringae pv. pisi P11 lane 6, 17 P. syringae pv. tomato P133 lane
7, 16, A. avenae subsp. avenae CH12 lane 8, 15, Aa4 lane 9, 14, Aa5 lane 10, 13, 
Aa8 lane 11, 12, Aa9
Fig. 3. Identification of Acidovorax avenae subsp. avenae isolated from diseased tissues of turmeric by nested polymerase
chain reaction with primer pairs Aaaf3/Aaar2 (lane 1-11) and Aaaf5/Aaar2 (lane 12-22). Lane M, DNA Bio-100 marker;
lane 1 and 22, negative control (ddH2O); lane 2 and 21, Pseudomonas cichorii 12682; lane 3 and 20, P. syringae pv.
glycinae P154; lane 4 and 19, P. syringae pv. phaseolicola P343; lane 5 and 18, P. syringae pv. pisi P11; lane 6 and 17 P.
syringae pv. tomato P133; lane 7 and 16, A. avenae subsp. avenae CH12; lane 8 and 15, strain Aa4 from turmeric; lane 9
and 14, strain Aa5 from turmeric; lane 10 and 13, strain Aa8 from turmeric; lane 11 and 12, strain Aa9 from turmeric.
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Table 2. Cellular fatty acid analysis of Acidovorax avenae
subsp. avenae from bacterial leaf blight of turmeric
Fatty acid Aa5 Aa9
10 0 0.35 0.40
10 0 3OH 3.78 3.95
12 0 2.32 2.70
12 1 3OH 0.15
12 0 2OH
12 0 3OH 0.13
14 0 2.20 2.55
14 0 2OH
Unknown 14.263
Unknown 14.502
Sum In Feature2
(14 0 3OH/16 1 ISO )

0.69 0.31

Sum In Feature3
(16 1 w7c/15 iso 2OH)

39.88 41.63

16 00 33.03 33.21
17 0 CYCLO 0.88 1.02
17 00 0.21 0.24
16 0 3OH 0.08 0.06
18 1 w7c 15.39 13.33
18 00 0.37 0.28
11 methyl 18 1 w7c
(un 18.846/19 1 w6c) 0.21 0.14
Sum In Feature 7 0.06
Sim Index 0.902 0.903

Result from data base
A. avenae A. avenae

subsp. avenae subsp. avenae
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(bacterial leaf blight of turmeric)

(12, 22)

1. Adaskaveg, J. E. and Hine, R. B. 1985. Copper
tolerance and zinc sensitivity of Mexican strains of
Xanthomonas campestris pv. vesicatoria, causal agent
of bacterial spot of pepper. Plant Dis. 69: 993-996. 

2. Ark, P. A. and Thomas, H. E. 1946. Bacterial leaf spot
and bud rot of orchids caused by Phytomonas

17 1 200850

Table 3. Growth inhibition of Acidovorax avenae subsp. avenae strains by various agrochemicals at different concentrations 

Chemical
Concentration (ppm) No. of strains Inhibited / Inhibition zone

No. of strains tested (diameter in cm )
Tetracycline 200 4/4 1.70-3.07
(30.3% SP) 400 4/4 2.10-3.33

600 4/4 2.23-3.53
Streptomycin 100 4/4 0.83-1.13

(12.5% S) 200 4/4 0.93-1.33
400 4/4 1.10-1.43

Streptomycin 100 4/4 1.20-1.50
+Tetracycline 200 4/4 1.60-1.77

(10% SP) 400 4/4 1.77-2.03
Thiophanate methyl 500 4/4 0.87-1.13

+ Streptomycin 1000 4/4 1.07-1.30
(68.8% WP) 1500 4/4 1.27-1.50

Kasugamycin 100 4/4 1.27-1.50
(2% S) 200 4/4 1.53-1.93

400 4/4 1.87-2.50
Kasugamycin 500 4/4 1.03-1.20

+ Copper oxychloride 1000 4/4 1.23-1.50
(81.3% WP) 1500 4/4 1.47-1.80

Copper oxychloride 1000 4/4 0.60-0.97
(85% WP) 1500 4/4 0.63-1.03

2000 4/4 0.70-1.13
Copper hydroxide 1000 4/4 0.70-0.97

(77.0% WP) 1500 4/4 0.83-1.07
2000 4/4 0.97-1.13

Tribasic Copper sulfate 1000 4/4 0.20-0.37
(27.12% SC) 1500 4/4 0.23-0.57

2000 4/4 0.40-0.77
Oxolinic acid 1000 4/4 1.90-2.77

(20% WP) 1500 4/4 1.93-2.83
2000 4/4 2.17-2.87

Ridomil MZ 1000 2/4 0.17-0.33
(58% WP) 1500 3/4 0.37-0.43

2000 3/4 0.47-0.53
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ABSTRACT

Hseu, S. H.1, Sung, C. J.1, Gao, R. L.2, Chen, B. S.1 and Lin, C. Y.1, 3 2008. Occurrence of leaf

blight of turmeric caused by Acidovorax avenae subsp. avenae in Taiwan. Plant Pathol. Bull. 17: 43-

52 (1 Plant Pathology Division, Agricultural Research Institute, Council of Agriculture,
2BIotechnology Division, Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung,

Taiwan, ROC., 3 Corresponding author, E-mail: cylin@wufeng.tari.gov.tw)

Irregular browning lesions were seen at the leaf margins of turmeric plants cultivated in Minjeng

and Tstun of NanTou county in the summer of 2006 in Taiwan. Water-soaked lesions first appeared at

leaf hydathodes; as the disease progressed, necrotic lesions surrounded by a yellowish halo spread

along the veins and eventually led to blighted plants. The same symptoms were also found on leaf

sheath and finally the plant wilted. A gram-negative, rod-shaped bacterium was constantly isolated

from the diseased tissues and identified as Acidovorax avenae subsp. avenae based on its

physiological and biochemical characteristics, the Biolog GN MicroPlate Identification System, fatty

acid analysis, and pathogenicity tests. The isolated bacteria were further confirmed by nested-PCR

with Aaaf3/Aaar2 and Aaaf5/Aaar2 primers. According to the symptoms on the turmeric plants, the

disease was designed as a baitenal leaf blight of turmeric. In vitro screening for the efficacy of various

agrochemicals to inhibit the growth of A. avenae subsp. avenae on nutrient agar (NA) showed that all

tested chemicals, including copper bacteriocides, antibiotics, oxolinic acid, and carbamates, were

effective, and antibiotic tetracycline was the most effective.

Key words: turmeric, bacterial leaf blight, agrochemical screening


