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Table 1. Bacterial isolates used in the experiment of Phalaenopsis multiplex PCR.

Bacterium Isolates

Acidovorax avenae subsp. cattleyae Pha (AAC---# 144 Fk)
Burkholderi gladioli Bg (BG---# 31 %)
Pectobacterium chrysanthemi Ech (PCH---#1 136 k)

Non-target bacterium
Acidovorax avenae subsp. avenae
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Burkholderia andropogonis
B. cepacia
B. glumae

Pantoea agglomerans
P. ananatis
P. dispersa
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Ralstonia solanacerarum

Xanthomonas axonopodis pv. vesicatoria
X. campestris pv. campestris

X. campestris pv. mangiferaeindicae
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Fig. 1. Symptoms caused by Acidovorax avenae subsp. cattleyae (AAC), Burkholderia gladioli (BG), and Pectobacterium
chrysanthemi (PCH) on Phalaenopsis leaves. A, symptoms caused by BG; B, symptoms caused by PCH; C, symptoms caused
by AAC; D, symptoms caused by AAC and BG were not distinguishable on the same phalaenopsis leaf.
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Fig. 2. Detection of a single colony suspension of three pathogenic bacterial diseases of Phalaenopsis by multiplex PCR. M,
Bio 100 bp Marker; 1-2, suspension of PCH single colony; 3-4, suspension of AAC single colony; 5-6, suspension of BG single
colony; 7-8, suspension of PCH and AAC single-colony mixture; 9-10, suspension of AAC and BG single-colony mixture;

11-12, suspension of PCH and BG single-colony mixture; 13-14, suspension of AAC, BG and PCH single-colony mixture.
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Fig. 3. Samples of Phalaenopsis leaves were inoculated with three pathogenic bacteria Acidovorax avenae subsp. cattleyae
(AAC), Burkholderia gladioli (BG), and Pectobacterium chrysanthemi (PCH), sampled at two days post inoculation, and
detected by multiplex PCR. M: Bio 100 bp Marker; A, artificial inoculation with AAC; B, artificial inoculation with BG; C,
artificial inoculation with PCH; D, artificial inoculation with AAC and BG; E, artificial inoculation with PCH; F, artificial
inoculation with PCH and BG; G, artificial inoculation with AAC, BG and PCH.
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Fig. 4. Detection of Phalaenopsis leaves infected by Acidovorax avenae subsp. cattleyae (AAC), Burkholderia gladioli (BG),

or Pectobacterium chrysanthemi (PCH) in fields by multiplex PCR. M: Bio 100 bp Marker; 1-3, Phalaenopsis leaves infected

by BG with leaf spot symptoms; 4-6, Phalaenopsis leaves infected by PCH with soft rot symptoms; 7-9, Phalaenopsis leaves

infected by ACC with brown spot symptoms.
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Abstract

Hseu, S. H." 3, Shentu, H.2 and Sung, C. J.* 2012. Multiplex PCR-based rapid detection of bacterial

diseases on Phalaenopsis orchid.

Plant Pathol. Bull. 21: 91-100. (1. Department of Plant Protection,

Fengshan Tropical Horticultural Experiment Branch, Taiwan Agricultural Research Institute, Council of

Agriculture, Fengshan, Kaohsiung, Taiwan, R.O.C., 2. Farmers’ Association Support and Agri-Tourism

Division, Taichung City Government Agriculture Bureau, Taichung, Taiwan, R.O.C., 3: Corresponding

author, E-mail: shhseu@fthes-tari.gov.tw)

Exportation of Phaelanopsis seedlings is an important industry in Taiwan; therefore, seedling health is one

of the most concerned issues. Of the diseases in Phaelanopsis, brown spot caused by Acidovorax avenae

subsp. cattleyae (AAC), leaf spot caused by Burkholderia gladioli (BG), and soft rot caused by

Pectobacterium chrysanthemi (PCH) are important bacterial diseases. Among them, symptoms of brown

spot and leaf spot are not easy to distinguish and might be misdiagnosed with some other fungal diseases at

the initial stage of infection. For the purpose of rapid and differentiate these different diseases, this study

was conducted to develop a multiplex polymerase chain reaction technique (multiplex PCR) to detect,

distinguish, and identify AAC, BG and PCH with high sensitivity and specificity. Diseased tissues of

Phaelanopsis obtained from artificial inoculation or natural infection could be subjected to the multiplex

PCR after a simple DNA extraction procedure. After the multiplex PCR, DNA fragment could be
specifically amplified from the samples of AAC, BG, and PCH with the length of 463 bp, 350 bp, and 548

bp, respectively. On the contrary, no DNA fragment was obtained from the multiplex PCR using a total of

32 non-target bacterial strains which belong to 6 genera 11 species. Sensitivity of PCR for detecting AAC,
BG, and PCH was between 50 and 100 pg for purified DNA and 1.8 - 1.9x10" cfu/ml for cultured cells,

respectively. It took 3-4 hr to detect target bacterium from colony or infected tissues of phalaenopsis. These

results revealed the multiplex PCR technique could be applied for the detection, diagnosis, and

identification of the three bacterial diseases in Phaelanopsis seedlings rapidly and accurately.

Keywords: Phaelanopsis, brown spot, soft rot, leaf spot, multiplex PCR, diagnosis, identification,

detection.



