
F-01 Pythium palingenes

- ( ) Root rot of

Tibouchina semidecandra caused by Pythium palingenes -

Huang J. H. (Plant Pathology Division, COA)

(Tibouchina semidecandra Cogn.)

2004 

80% 

V8-juice

agar 

7 m

28-44 23-33 m ( 35 28 m)

10-12.5 m ( 12 m)

27-40 m ( 34.5

m) 1-4 

8-22.5 5-6.25 m ( 20.8 5.6 m) 

(aplerotic) 22.5-35 m (

29 m) 1.25-2.5 m ( 1.8 m)

Pythium palingenes

Drechsler

32

36 3.8 cm/day

1 

25

F-02 A2 Phytophthora capsici - 

(

) Appearance of A2 mating type of

Phytophthora capsici in Taiwan - Ann, P. J., Wong, I. T.,

Tsai, J. N. (Division of Plant Pathology, Agricultural

Research Institute, COA)

1977 Phytophthora capsici ( ) 

30 

A1 (mating type) 2007 4 6 

A1 A2 P.

capsici A2 A1 A2

A1

A2 A1

8-28-36 (A1 12-28-36 ) A2

(L/B) 1.8 (A1 1.3-1.5)

(pedicels) 25-30 m (A1

5-10 m) 68-72 37-40 m (A1

60-61 40-44 m)

(Chlamydospores) A2 42-44 m (A1

43 m)

A2 35-

36 m 28-29 m 11-12 13 m (A1 32-38 m

26-32 m 14-18 14-17 m)

A2

A1

87.5% (A1 37.5%)

100% (A1 75%)

(internal transcribed spacer, its) DNA 

99% 

F-03 - 1 1 1

1 2 (1 

2 )

Amaranthus Phytophthora in Taiwan - Ann, P. J. 1, Wong,

I. T. 1, Huang, J. S. 1, Tsai, J. N. 1 and Wong, S. T. 1 (1

Division of Plant Pathology, Agricultural Research

Institute, COA; 2 Division of Crop Science, Agricultural

Research Institute, COA)

2007 1 4 

3-5

cm 

17: 69-100, 2008



(internal transcribed spacer, its) DNA 

(ITS) 

( ) 

( ) 

8-32

24

0.7 cm 28

0.35-0.41 cm

(papilla) (av.9-10 m)

49.2-51.4 35.1-38.5 m

42.9-47.6 31.3-32.3 m A2

(homothallism)

35.5 m 29.7 m 14.6 m

35.2-36.0 m 27.9-29.5 m 14.3-

15.4 16.9-17.7 m Waterhouse 

2 its DNA 99% 

Phytophthora

capsici 

am84 

F-04 (Monosporascus cannonballus) 
1 2

(1 2 

)  Germination and penetration of

Monosporascus cannonballus ascospores on

cucurbitaceous plants - Su, J. F. 1 and Lin, Y. S. 2 (1 Plant

Pathology Division, Agricultural Research Institute, COA;
2 Dept. of Plant Pathology, National Chung Hsing

University, Taichung)

Monosporascus cannonballus 

(embedded ascospore germination

method, EAGM) 2 mm 

2% water agar 7 14 21 28

0 17 83 85% ln

(1+ germination rate) ( 7 )

y= -0.7122x2+

5.0514x-4.3496 (R2= 0.9998 1 x 4) EAGM 

(number of germinated and penetrated

ascospores, GPA) Stanghellini 

(soil tube method, STM) 

GPA 

STM ( ) ( )

( 1 ) ( )

( 2 ) ( ) (

) 13 

(3 103 ascospores/g soil) 12 

5-91 GPA ( ) 

( ) GPA 91 77 

( ) 66 ( )

( 1 ) ( )

( 2 ) ( ) ( )

22 9 5 18 33 19 23 7 6

39 ( ) ( ) GPA 

(P< 0.05) EAGM STM 

EAGM

12 2 mm 

8.18% Stanghellini 

STM 2 mm 

(ascospore population in rhizosphere, APR) 

APR 8.18% 13 

(number of germinated

ascospores, GA) GPA/GA 100% 

(penetration efficiency, PE, %) PE 

PE ( ) 

( ) 55 48% (

) ( ) 37 22 25%

( 2 ) ( 1 )

( ) ( ) PE 

13 10 9 4 7 8 7 14% ( )

( ) PE (P< 0.05)

F-05 - 

( ) Fungal diversity at

Phalaenopsis garden in Taiwan - Chen, J. W., and Chung,

W. H. ( Dept. of Plant Pathology, National Chung Hsing

University, Taichung)
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2006 

3538 

Sclerotium rolfsii Fusarium solani F.

proliferatum Botrytis cinerea Phytophthora

parasitica P. palmivora Colletotrichum

gloeosporioides 7 

48 

255 

131 TS rDNA 

Fusarium (63) Penicillium (21) Trichoderma

(17) Aspergillus (13) Alternaria (9) Colletotrichum

(3) Cochliobolus (2)

(Ascomycetes) Fusarium

F-06 Fo366 

- (

) Control of Fusarium wilt of

cucumber and asparagus bean by using nonpathogenic

Fusarium oxysporum Fo366 and its possible mechanism-

Wang, C. J.,  and Lin, Y. S. (Department of Plant

Pathology, National Chung Hsing University, Taichung) 

Fo366

85% 62.5% 85%

44% 8.3% 75% Fo366

Fo366

Fo366 

10 

Fo366 2 

(root dipping) (challenge

inoculation) Fo366 

Fo366 

Fo159 Fo276 Fo501 

29.2%

4.5% 33.3% 75% Fo276

F-07

- 

( ) Identification of

pathogenic and nonpathogenic Fusarium oxysporum on

cucumber and Asparagus bean in Taiwan based on the

inter-genic spacer of the ribosomal region- Wang, Chao-

Jen, Chung, Wen-Hsin, and Lin, Yi-Sheng (Department of

Plant Pathology, National Chung Hsing University,

Taichung)

(Fo276) 

FIGS11/ FIGS12 

(Inter-genic spacer, IGS) 

(PCR) 550 650 bp

Fo276

DNA FIGS11/

NPIGS12 PCR Fo276 500

bp 17 

13

FIGS11/ FIGS12 

Fo366 Fo95020 Fo95021 Fo95022

Fo95024 Fo95026 Fo95020 Fo95021

500 bp 

Fo95020 

Fo95021 

F-08 Population structure of Fusarium oxysporum f.sp.

lycopersici collected in Taiwan from 2005 to 2007 - Zong-

ming Sheu, and Tieng-cheng Wang (AVRDC-The World

Vegetable Center)

Tomato fusarium wilt caused by Fusarium oxysporum

f. sp. lycopersici (Fol) is a devastating disease of tomato

worldwide. This disease recently caused severe damage in

many tomato production areas in Taiwan and it has

become an important production constraint. The objective

of this study was to investigate the population structure of

F. oxysporum f. sp. lycopersici (Fol) in Taiwan from 2005

to 2007. A total of 123 Fol isolates were obtained from

tomato stems and petioles expressing typical symptoms.

They were characterized by physiological races, vegetative

compatibility grouping (VCG) and restriction fragment

length polymorphisms of the intergenic spacer region of

71



rDNA (IGS-RFLP). Race determination were conducted

using the root-dip inoculation on two-week-old seedlings

of the host differentials included Bonny Best (no

resistance), UC82-L (resistance to race 1), and Florida

MH-1 (resistance to races 1 and 2). Except for two race 1

and one avirulent isolates, all isolates were race 2 which

caused severe symptoms on cultivars Bonny Best and UC-

82L. Only the VCG type of 103 isolates have been

successfully determined since other isolates didn't produce

suitable mutants on chlorate medium. Two VCG types

were identified. Among them, 100 isolates belonged to

VCG TW1 while 3 isolates belonged to VCG TW2. Each

VCG has a consistent and distinct IGS-RFLP pattern

resulting from EcoRI, RsaI, and HaeIII digestions. In

addition, the AFLP technique was used to assess the

genetic diversity of 43 representative Fol isolates from

different locations at the genome-wide level. A total of 429

DNA fragments ranging from 50-700bp were scored from

five primer combinations. Among them, 234 DNA

fragments were polymorphic. No polymorphism correlated

with geographic origin was observed. Cluster analysis

using UPGMA (Unweighted Pair Group Method with

Arithmetic mean) clearly separated the tested isolates into

two distinct groups. The evidence from vegetative

compatibility, IGS-RFLP haplotyping and AFLP analysis

confirmed that there now exist two clonal lineages in

Taiwan. VCG TW1 was the predominate one across

Taiwan, and the few VCG TW2 isolates were restricted to

Hsinyi, Naotou County. The study demonstrated the

simple population structure of Fol and the predominance

of race 2 in Taiwan. It offered very important information

to enhance the program of breeding for resistance and

future studies of the pathogen population.

F-09 - 

( ) The

study on root rot disease of rosemary - Wu, K. W., Sun, E.

J., and Tsai, B.Y. (Research Center for Plant Medicine,

College of Bioresources and Agriculture, NTU) 

(Root rot) 

(Oospore) (Chlamydospore) 

120 

Pythium Phytophthora Pythium

98 % Phytophthora 2

% 120 

20 Pythium 6

Phytophthora 2 8 

5 Pythium 2 

Phytophthora Pythium

myriotylum Phytophthora nicotianae 

500X 500X 

10 20 60 

20 10 

P. myriotylum P.

ostracodes P. catenulatum Ph. nicotianae

3 

3 

F-10 - 1 1

2 (1 2 

) Study on root

and stem rot of sweet potato - Yu, C. S., Tsai, B. Y., and

Sun, E. J. (1 Dept. of Plant Pathology and Microbiology,

National Taiwan University, Taipei; 2 Research Center for

Plant Medicine, College of Bioresources and Agriculture,

NTU)

2006 

Biolog NGM 

Erwinia chrysanthemi
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(root and stem rot)

1

2 71 2 

9 3 

E. chrysanthemi 

7 

E. chrysanthemi

F-11
1 1 2 (1 

2 

) Pathogen Survey and Screening of Control

Chemicals for Stem End Rot of Mangos - Ni, H.-F., 1 Yang,

H.-R. 1 and Chen, R. S. 2 (1 Plant Protection Department,

Chiayi Agricultural Experiment Station, Agricultural

Research Institute, COA; 2 Department of Biochemical

Science and Technology, National Chiayi University)

Lasiodiplodia theobromaae 

Phomopsis sp. 2007 

Lasiodiplodia sp. 

31% Phomopsis sp. 52%

12% Lasiodiplodia

sp. 68% Phomopsis sp.

Phomopsis sp. 

Lasiodiplodia sp. Phomopsis sp. 

Phomopsis sp. 

Lasiodiplodia 

Lasiodiplodia sp.

Phomopsis Pestalopsis sp. Fusarium sp. 

Colletotrichum sp. 

5

14 - 98% 5 

16 - 40% 

Phomopsis sp. 

8 

7 10 ppm a.i.  

Phomopsis sp. 

F-12 - 1, 2

2 2 3 (1 2 

3 )  Application of

Trichoderma virens for the control of Phytophthora capsici

on tomato - Hsu, S. L. 1, 2, Ni, H.-F., 2 Yang, H.-R. 2, and

Chen, R. S. 3 (1 Graduate Institute of Agriculture, National

Chiayi University; 2 Plant Protection Department, Chiayi

Agricultural Experiment Station, Agricultural Research

Institute, COA; 3 Department of Biochemical Science and

Technology, National Chiayi University)

(Phytophthora capsici) 

10 

Tri-003 Tri-080 

Tri-157 

Trichoderma virens

PDA P. capsici 

P. capsici 100%

Tri-157 PDB 

PDA 5 

5 
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Tri-157 PDB 

P. capsici

3 

7 100% 

F-13

- (

) The antifungal activity and disease

control efficiency of natural plant protectant, Black Asura

-Chen, C. H., and Hsieh, T. F. (Floriculture Research

Center, Agricultural Research Institute, COA, Ku-Keng,

YunLin, Taiwan)

8000 

(Colletotrichum sp.) (Colletotrichum

gloeosporioides) (C. gloeosporioides)

(C. musae) (C.

gloeosporioides) (C. gloeosporioides) 

(C. higginsianum) 

(Botrytis

cinerea) (Alternaria

brassicicola) 

8000 

4000 

54 2 14 

F-14 (SC-19) - 1, 2

1 (1 2 

)  Antimicrobial Activity of Edible

Mushrooms from Taiwan - Chen, J. T. 1, 2, and Huang, J. W
1. (1 Depantment of Plant Pathology, National Chung Hsing

University, Taichung; 2 Division of Plant Pathology,

Agricultural Research Institute, COA)

Alternaria brassicicola Colletorichum

higginsianum Fusarium oxysporum f. sp. lactucae

Phytophthora capsici Pythium aphanidermatium

Rhizoctonia solani Acidovorax

avenae subsp. citrulli Erwinia carotovora subsp.

carotovora E. chrysanthemi Ralstonia solanacearum

Xanthomonas campestris pv. oryzae X. campestris pv.

campestris X. axonopodis pv. vesicatoria

(Lentinus edodes) (Lepista nuda) 

(C. higginsianum)

(MIC) 2 

(Ganoderma lucidum) 

(A. brassicicola) 

MIC 16 2

4 (Coprinus

comatus) (Tremella aurantialba) 

(Phytophthora capsici) 

MIC 8 4 8

2 

(F. oxysporum f. sp. lactucae) 

R. solani P. aphanidermatium

C. higginsianum F. oxysporum f. sp. lactucae

(Agrocybe cylindracea) (Grifola frondosa)

(A.

avenae subsp. citrulli) 

(E. carotovora subsp.

carotovora)

(R. solanacearum)

(X.

campestris pv. oryzae) 

(X. campestris pv. campestris) 

(X. axonopodis pv. vesicatoria)
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F-15 Microencapsulated formulation of antagonistic

bacteria with chitinolytic activity and application in fungal

disease contro l - Lin, Yu-Chun1, Chen, Chao- Ying 2 and

Chen, Ming-Ju 1 (1 Department of Animal Science and

Technology, National Taiwan University, 2 Department of

Pathology and Microbiology, National Taiwan University)

Corn components can be found in thousands of

products. However, maize diseases, which could reduce

yield potential, alter normal maturity and reduce grain

quality, create serious problems for the maize grower.

Recently, a novel gram-positive strictly aerobic, motile

sporulating bacterium was isolated from a soil sample and

identified as Bacillus cereus .  The strain presented

remarkable activity to inhibit the growth of fungus. Thus,

this strain was encapsulated by both spray drying and

extrusion methods. The optimization techniques were

applied to search the best formula and spray-dried

condition for maximum viability of B. cereus C1L. The

final aim of this study was to develop a new biopesticide

using microencapsulation to provide protections from

extreme environmental conditions and enhanced residual

stability. Results indicated that the cell numbers of

Bacillus cereus C1L were reached to 109 cfu/mL and

cultivation cost was as low as 0.7 NTD/Kg when sugar

yeast powder was used as the nitrogen source. Further

encapsulation of this strain by two different methods found

that spray drying with corn starch showing the best plant

induced resistance. Optimization results indicated that B.

cereus C1L with 18.3% corn starch and 12.5% gum Arabic

dehydrating at 73.5 would produce a biopesticide with

the highest viability of this strain. The verification

experiment yielded a result close to the predicted values,

with no significant difference (P=0.05).

F-16 Study on purification and biocontrol ability of

Anthraquinone-derivatives of Trichoderma harzianum -

Chou, Jing-Po 1, Peng, Kou-Cheng 2, and Lo, Chaur-Tsuen 1

(1 National Formosa University, Yulin; 2 National Dong-

Hwa University, Hualien)

Anthraquinone-derivatives, pachybasin and

chrysophanol, were purified by a silica column

chromatography with two different solvent systems from

Trichoderma harzianum strain R1-6. The fungus was

incubated in sugarcane bagasses solid medium at room

temperature without rotation. Our goal is to determine the

biocontrol function of T. harzianum against Rhizoctonia

solani, Botrytis cinerea, Fusarium solani, Sclerotiwa

sclerotiam ,  Sclerotium rolfsii ,  Colletotrichum

gloeosporioides. Alternaria brassicicola, Fusarium

oxysporum f. sp. luffae and to detect the mechanisms of

the compounds against bacteria and virus. The results

indicated that about 233 mg of pure chrysophanol and 773

mg of pure pachybasin could be recovered per kilogram of

solid cultural medium, with yields corresponding to 1.7

0.2% and 5.6 0.5%, respectively. It also showed that

chrysophanol and pachybasin inhibited mycelial growth of

R. solani, the percentage of growth-inhibition were over

32% and 36% respectively. The percentage-inhibition for

mycelial growth of Botrytis cinerea were respectively at

18% and 22%.

F-17

(Effect of plant extracts and antifungal bacteria on growth

of plant pathogens) - Yeh, Chien-Cheng 1, Lu, Hsueh-Yi 1,

Shi Li-Shian 1, Lo, Chaur-Tsuen 1 (1 Dept. of

Biotechnology, National Formosa University, Yulin) 

12 ( ) 

11 

Colletotrichum higginsianum (Ch)

Alternaria brassicicola (Ab) 

Ch Ab 

(C. higginsianum)

(A. brassicicola) (Fusarium solani)

(Phytophthora parasitica) (Pythium

aphanidermatum) 

75



2500ppm 1250ppm 

2500ppm 

50% 

50%

5000ppm 1250ppm 

65% 2500ppm 

65% 

174 Botrytis cinerea B. elliptica Rhizoctonia

solani Sclerotium rolfsii Sclerotinia sclerotium F.

solani F. oxysporum f. sp. luffae

11 

48 B. cinerea 

F-18 - 1 1 (1

) Biological

Management of Guava Myxosporium Wilt - Chou, H. P. 1,

Chen, Y. C. 1 (1 Kaohsiung District Agricultural Research

and Extension Station, Council of Agriculture, Executive

Yuan) 

(Guava wilt) 

Myxosporium psidii

(Nutrient agar)

108 CFU 

5 

(Patato Dextrose Agar) 

5 (Bacillus spp.) 

(Streptomyces spp.) 2007 

Rhizoctonia solani

F-19 Evaluation of cucumbers for resistance to downy

mildew and powdery mildew under field and greenhouse

conditions - Chien-Hua Chen, Tien-Cheng Wang (

AVRDC - The World Vegetable Center)

Downy mildew and powdery mildew, caused by

Pseudoperonospora cubensis and Sphaerotheca fuliginea,

respectively, are two of the most important diseases

affecting cucumber production in Taiwan. Farmers in

Taiwan are used to controlling these diseases with frequent

fungicide application, however, fungicide-resistant strains

of the pathogens were reported recently which might be

associated with high selective pressure. Utilization of host

resistances could be one of the effective substitute

strategies for decreasing fungicide applications and

increasing yields using safe and environmentally friendly

production practices. In this study, a total of 66 cucumber

accessions/cultivars were evaluated for their resistance to

downy mildew and powdery mildew by nature infection in

the field in spring, 2007. Eleven accessions (TOT0362,

TOT0908, TOT0996, TOT1007, TOT1295, TOT1298,

TOT1303, TOT2536, TOT4318, TOT4529, and PI197088)

were resistant to downy mildew, while 3 accessions

(TOT2536, TOT7883, and PI197088) and 4 cultivars

(Parade, Marketmore 76, Harvestmore, and Freedom

House No.1) were resistant to powdery mildew. Two

entries TOT 2536 and PI 197088 exhibited high resistance

to both downy and powdery mildew and they will be

highly valuable for breeding programs. The evaluation of

disease resistance at the seedling stage can save a lot of

costs, therefore laboratory inoculation protocols were

developed for assessing the reactions of cucumber

accessions to the mildews. Cucumber seedlings at the one

true leaf stage were successfully re-inoculated with the

mildews in the growth chamber as well as in the

greenhouse. Those resistant accessions selected from the

field evaluation exhibited an almost immune reaction after

artificial inoculation at the seedling stage. Further studies

are being conducted to assess the correlation of disease

reactions between the field and in the growth chamber or

greenhouse. A modified and reliable protocol for

evaluating the resistance of cucumbers to mildews at the

seedling stage in the growth chamber will be developed in

the near future.

F-20 Reclassification of Venturia sp. causing pear scab

and their sensitivity to fungicides in Taiwan - Wu, W. Y. 1,
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Chung, W. H. 1, Chung, W. C. 2, Huang, J. W. 1 (1

Department of Plant Pathology, National Chung Hsing

University, Taichung; 2 Taiwan Seed Improvement and

Propagation Station, COA)

Pear scab caused by Venturia spp. including Venturia

pirina (Syn. V. pyrina), and V. nashicola. Among the two

species, V. pirina were identified as pathogen specie

caused pear scab in Taiwan before. Recently, more than 50

single isolate of Venturia sp. obtained from Sinpu, Hsinchu

and Sinshe, Taichung. According to morphological

characters and ITS sequences, these isolates showed high

similarity to V. nashicola. However, we did not compare

with type strain of V. pirina and V. nashicola, and more

isolates are needed to observe in future. Moreover, 16

single isolates of Venturia sp. were tested the sensitivity to

benomyl (50% WP), kresoxim-methyl (44.2% SC) and

trifloxystrobin (50% WP). According to the effective

concentration 50 (EC50) values, in 100ppm and 500ppm

(active ingredient, a.i.), these fungicides were efficacy to

inhibit the mycelial growth. However, two single isolates

were low sensitive to benomyl and trifloxystrobin under

10ppm.

F-21 (Colletotrichum

acutatum) - 1 2 1 (1 

2 )

Effects of hot pepper fruit contents on Colletotrichum

acutatum causing anthracnose - Chen, Ying-Ru 1, Wang,

David 2, and Chang, Pi-Fang Linda 1 (1 Department of Plant

Pathology, National Chung Hsing University, Taichung

402, Taiwan; 2 Department of Forestry, National Chung

Hsing University, Taichung 402, Taiwan)

(Capsicum annuum)

AVRDC PBC932 (Capsicum

chinense) 

(Colletotrichum acutatum)

(

) 

(gas

chromatography-mass spectroscopy, GC-MS) 

AVRDC PBC932 

(Naphthalene) 

F-22

- 1 1 1

2 (1 2 

)  Biodiversity of polyketide

synthase (PKS-I and PKS-II) and ribosomal polyketide

synthase (NRPS) in different actinomycetes in Taiwan. -

Tsai, Y. C. 1, Wu, W. Y 1., Chung, W. H. 1, Chung, W. C. 2 (1

Department of Plant Pathology, National Chung Hsing

University, Taichung; 2 Taiwan Seed Improvement and

Propagation Station, COA)

avermectin

tetracycline rapamycin 

(polyketide synthase, PKS) 

(non-ribosomal polyketide

synthase, NRPS) 

460 

130 16S rRNA 103 

70 Streptomyces ( )

Kitasatosporia Nocardioides ( )

94% PKS-

I PKS-II NRPS PKS-I 

(ketoacyl synthase domain)

PKS NRPS 

F-23 - 
1 1 1 1 2 (1 

2 ) Identification

and control of contamination in the banana tissue culture

plantlets production system - Su, C. C. 1, Chao, C. P. 1,

Chen, C. L. 1, Lin, C. S. 1 and Ko, W. H. 2 (1 Taiwan Banana

Research institute, Chiuju , Pingtung 2 Department of

Plant Pathology, National Chung Hsing

University,Taichung) 
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72 MS 

5,124 

2~3 

(Penicillium) (Aspergillus) (Neurospora)

8 (Bacillus) 

Achromobacter 5 

1,500~2,500ppm 

(2.1~4.5%) 

4.1~7.4% 3M

3.5%

21.2%

F-24 Fusarium spp. - 
1 1 2 (1 

2 ) The disease of phalaenopsis

caused by Fusarium spp. - Chen, C. W. 1, Huang, J. H. 1,

and Hsieh, T. F. 2 (1 Plant Pathology Division, Agricultural

Research Institute; Floriculture Research Center,

Agricultural Research Institute, COA)

2004 2007 17 

Fusarium solani

2 F. oxysporum

F. solani F. oxysporium

F. solani 

F.

oxysporum

F. solani PDA 

3-5 24.8-

42.2 5.0- 6.2 m (avg. 31.0 5.0 m)

11.5 5.0 m

5.6- 5.7 m

10.8 5.0 m 28

F. oxysporum PDA 

3-5 24.8- 52.1 3.7-

5.0 m (avg. 44.5 4.5 m)

6.2 4.4 m

6.35-6.65 m

24 F. solani F. oxysporum 

10 

5 

- 

( )

Phytophthora diseases of medicinal herbs in Taiwan - Ann,

P. J., Wong, I. T., and Tsai, J. N. (Division of Plant

Pathology, Agricultural Research Institute, COA) (

- 95 ( F-27) 

)

2006 10 6 

Phytophthora parasitica (par) 

( ) (Pandanus amaryllifolius) 

P. parasitica

(Zanthoxylum ailanthoides) 

P. parasitica P. palmivora) (pal)

(Toona sinensis) 

P. palmivora P. tropicalus (tro)

(Rosmarinus officinalis) 

P. cryptogea (cry) (Salvia miltiorrhiza)

(Astragalus membranaceus)

pal 

(typical type) par

(A2) par (A1) par (A1) 8-(28)-36

pal (A2) pal (A1) 12-(28)-32

tro (Ao) 8-(28)-32 cry (A1) 8-(24)-32

cry (A1) 8-(28-32)-36

par 30-(53.5)-70.5 21-(39.4)-54.5 m
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1.01-(1.36)-2.09 par 40-(47)-55 35-

(38.3)-45 m 1.13-(1.23)-1.43 pal 

45-(59.8)-70 35-(37.8)-40 m 1.29-(1.58)-

1.87 0.5-(1.9)-5 m tro 35-(44.9)-

52.5 22.5-(27.9)-45 m 1-(1.61)-2.22

25-(65)-150 m cry 45-(56.4)-65 30-

(35.7)-40 m 1.25-(1.59)-2.17 cry 

37.5-(42.4)-52.5 25-(31.1)-35 m 1.21-(1.36)-

1.5

B-01 Xanthomonas campestris pv. incanae

- 1

(1 ) Bacterial blight

of Stocks caused by Xanthomonas campestris pv. incanae

- Wu, Y. F., S. C. Chen, S. H. Huang and A. S. Cheng (1

Tainan District Agricultural Research and Extension

Station, COA) 

2006 

5 

2-3 

5 

3 

4 9 

6 

Xanthomonas

campestris pv. incanae 20% 

40% 68.6%

B-02 Thaxtomin A 

Streptomyces scabies - 

( ) Thaxtomin

A production as a primed factor for potato scab caused by

Streptomyces scabies in Taiwan - Huang, C. W., Yang, S.

S., and Tzeng, D. S. (Dept. of Plant Pathology, National

Chung Hsing University)

Streptomyces scabies 

Streptomyces

scabies S. acidiscabies S. turgidiscabies 

thaxtomin A 

D1 T1~T6 

7 

ISP4 (international

streptomyces project) 

arabinose inositol sucrose raffinose xylose

mannitol fructose 

16S rDNA GenBank 

Streptomyces scabies thaxtomins 

7 OMB

(oat meal broth) 

(ethyl acetate) HPLC (High performance

liquid chromatography) 

thaxtomin A S1 S3 S4 S30 

S4 thaxtomin A 

thaxtomin A

thaxtomin A 7

BS-1 TKS1-1

TLB7-7 OF3-16 SP4-17 WG6-14 WP8-12 7

(BSG) S. scabies T1

WG6-14 

thaxtomin A 

txtA 

B-03 Streptomyces griseobrunneus S3 

Chi18bA 

- (

) Molecular characteristics of Chi18bA

chitinase of Streptomyces griseobrunneus S3 and the role

it may play in antifungal activity - Huang, S. P., Chen,

79



Gin-Yao, and Tzeng, Dean Der-Syh (Dept. of plant

pathology, National Chung Hsing University)

Streptomyces spp. 

Streptomyces griseobrunneus S3

(SGS3) ChiA 

1668bp 612 

61.2kDa Famyily 18

subfamily B Chi18bA Chi18bA 

Chi18bA 15 

14 

SGS3Chi18bA catalytic domain 

pET26b (+) 

SGS3 

61kDa

Chi18bA 

Aminex HPX 42A

(HPLC) 

Chi18bA chitotriose 

chitobiose chitooligosacchride

chitobiose chitohexaose 

Chi18bA 

chitopentaose

chitotetraose chitotriose chitobiose 

chitooligosacchride polymer

chitobiose chitooligosacchride

Chi18bA 

(Endochitinase)

Chi18bA SGS3

Chi19F Chi18bA Chi19F

chitosan glyco-chitin 

Chi18bA colloidal

chitin Chi19F ChiA

ChiF glyco-chitin 

chitosan 

Alternaria brassicicola Botrytis cineria

Chi18bA Chi19F 

Chi19F SGS3 

(Yang and Tzeng,

2005) Chi18bA 

B-04 The use of biofungicide agent Bacillus subtilis var.

amyloliquefaciens WG6-14 as probiotics in chicken layer

rearing - Liang Ying-Ju, Huang, Wen-De and Tzeng Dean

Der-Syh (Department of Plant Pathololgy, National Chung

Hsing University)

Bacillus subtilis var. amyloliquefaciens WG6-14, a

Taiwan-native endospore forming strain obtained from

guava rhizosphere, was shown to be plant growth

promoting bacterium with great antagonistic effectiveness

against wide spectrum of important phytopathogenic fungi

and bacteria. The development of its biofungicide

application was successful, and the commercialized use in

plant disease control is now in progress. As B. subtilis has

been widely applied as direct-fed microbial (DFM) known

with beneficial bioregulator function in animal science, the

possible use of B. subtilis WG6-14 as probiotic in chicken

layer rearing was explored. Both liquid and powder

formulations of the tester strain (contains approximately

1010 endospores per ml/gm) produced by a fermentation

pilot plant located at the university campus were used for

the conducted tests. The tester DFM was applied as

supplements together with either the chicken feeds or

water supply at final concentration approximately 108

endospores per ml/gm. A total of 750 heads of chicken

layers at 50 wks old were used for the tests. The fermentor

produced broth culture of WG6-14 was administered to

drinking water for 600 heads, the rest 150 heads without

WG6-14 supplementation in drinking water were used as

compared control. The daily egg yield and quality were

monitored on a weekly basis. Results obtained 2 months

after treatment indicated a substantial decrease among

WG6-14 treated layers the cholesterol content of egg yolks

by approximately 17% as compared to the non-treated

control. A paralleled analysis by dilution plate count the

micro flora within the drinking water and the layer litters

indicated the presence of WG6-14 as the predominant

microbe in drinking water among the treated groups, the

presence of contaminant microbes appeared to be non-

detectable. In contrast to this, that among the non-treated

group contained various kinds of contaminant

microorganisms. Also worth noting was that a qualitative

examination by use of selective media revealed the layer
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litters from the control group consisted of bountiful

amount of coliform bacteria and quite substantial amount

of Salmonella species. Whereas the layer litter collected

from WG6-14 treated group contains approximately 104

cfu/gfw of WG6-14, no Salmonella and a very much

reduced numbers of coli-form bacteria. The improved

intestinal microflora appeared to have certain connection

to an enhanced stress resistance; the daily egg yield

reduction of the treated layers was less than 10%

comparing to 20-30% of the non-treated control when a

bird-flu hit the herd on the 6th week. It was also noted

during the experiment the in situ ammonium content of

litter piles was reduced by half or even by 2/3 comparing

to that from the non-treated controls. In Taiwan, the total

amounts of layers reached 23 million heads in 2006, the

accompanied daily production of about 74 thousand tons

chicken litters have posed great threat to our

environmental safety. As WG6-14 has been shown to be

antifungal, the functioning of the layer litters as disease

fighting agent seems to be apparent. Although the disease-

control effectiveness await to be explored, the observed

beneficial effect of WG6-14 indicated its usefulness as a

chicken layer probiotic to reduce also the potential threat

of layer litter pollution. 

B-05 Application of fluorescence nanoprobe for

detection of plant quarantine pathogens - Yao, K. S 1., Li,

S. J. 1, and Tzeng, K. C. 2 (1 Department of Life Science,

MingDao University, Changhua, Taiwan; 2 Department of

Plant Pathology, National Chung Hsing University,

Taichung, Taiwan)

Silica nanoparticles were prepared using the water-in-

oil (w/o) micro-emulsion technique. Observations showed

that the size of the silica nano-particles was 44.5 4.7 nm

and the shape was circular. The organic dye, tris-2, 2' -

bipyridyl dichlororuthenium (II) hexahydrate (Rubpy)

could efficiently uptake the silica nanoparticles. The result

showed that the fluorescence of Rubpy-doped silica

nanoparticles was photostable using the collisional

quenching fluorescence test and photostability analysis.

The Rubpy-doped silica nano-particles modified by

chemical process were conjugated with rabbit anti-

Xanthomonas axonopodis pv. vesiticola XVT 40 IgG

antibodies. Fluorescence nanoprobes were then applied

rapidly in the detection antigens of X. axonopodis pv.

vesiticola XVT 40 using fluorescence-linked

immunosorbent assay and fluorescence microscope

immunoassay. These results demonstrated that the

fluorescence silica nanoprobe biomarker will have

potential for diagnosis applications on plant diseases.

B-06 SYBR Green real-time PCR 

- 1 1, 2 1

1 1 (1 2 

) Detection of Acidovorax

avenae subsp. citrulli by SYBR Green real-time PCR -

Sung, Ping-Feng 1; Leu, Yun-Sheng 1, 2; Chu, Chia-Ching 1;

Hsu, Shih-Tien 1; Tzeng, Kuo-Ching 1 (1 Department of

Plant pathology, National Chung-Hsing University; 2

Division of Plant Pathology, Taiwan Agricultural Research

Institute, Council of Agriculture, Executive Yuan.)

(Acidovorax avenae subsp.

citrulli, Aac) 

random amplified polymorphic

DNA (RAPD) Aac 

D11-300

SL1/SR1

194 bp DNA 

100 pg 

1.25 102 cfu SYBR

Green real-time PCR 

Tm

77.9 1

pg 1.45 cfu

PCR 2 

B-07 - 1

1, 2 1 1 1 (1 

2 

Identification and detection of Erwinia sp.

infecting papaya in Taiwan - Yang, W. S. 1, Leu, Y. S. 1, 2,

Tzeng, K. C. 1, Deng, W. L. 1 and Hsu, S. T. 1 (1 Department

of Plant Pathology, National Chung Hsing University,
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Taichung; 2 Division of Plant Pathology, Taiwan

Agricultural Research Institute, Council of Agriculture,

Executive Yuan.) 

94 

Erwinia sp. 

PCR 16S rDNA intergenic

transcribed spacer (ITS) 

16S rDNA Pectobacterium cypripedii

96.8% Erwinia

papaya 97.9% ITS 

P. cypripedii 

78.6% E.

papaya RAPD (random

amplified polymorphic DNA) 

C5-950 DNA 

? C5-

1R/C5-1L

300 bp DNA 

10

pg C5-1R/C5-1L 

B-08 Control of Bacterial Disease by Transfer of

Bacterial harpin Gene into Plants Yi-Chiao Huang 1,

Cheng-Hsien Kuo 2, Wen-Ling Deng 1 and Hsiou-Chen

Huang 2 (1 Department of Plant Pathology and 2 Graduate

Institute of Biotechnology, National Chung Hsing

University, Taichung 40224, Taiwan)

The ability of Pseudomonas syringae (Ps) strains to

elicit the the hypersensitive response (HR) or to be

pathogenic on their host plants is controlled by hrp

(hypersensitive response and pathogenicity)/hrc

(hypersensitive response and conserved) genes. The

hrp/hrc gene cluster coding Type secretion system

(T3SS) complex at the center of pathogenicity island (Pai)

is conserved in Ps strains. The hrp-encoded T3SS is

required for the translocation of effectors and the effectors

appear to trigger a network of signaling pathways that the

defense responses of plants. We focused on the

identification of harpin (HrpZ) from the phytopathogen P.

syringae pv. averrhoi HL1 (Pav) isolated from carambola

(star fruit plant) and application of harpin to enhance the

disease resistance in tomato by using transgenic plants. We

created transgenic tomato and petunia plants in which the

constitutive promoter CaMV 35S and pathogen-inducible

promoter hsr515 (hypersensitive response-related gene)

control the expression of the hrpZ gene, furthermore, the

signal peptide PR1-b at the N-terminus of the hrpZ gene

was constructed for controlling the secretion of HrpZ

protein into apoplast. The DNA insertion and expression

of transgenic lines were confirmed by PCR and RT-PCR.

The transgenic tomato exhibited high levels of resistance

to bacterial spot disease, but the extended flower longevity

was just shown in transgenic plants transformed with 35S-

derived hrpZ or 35S-derived hrpZ with PR1b signal

peptide constructs in transgenic petunia. In future, it is

necessary to further investigate the mechanism by which

harpin protein can enhance resistance and extend flower

longevity. 

B-09 - - 

(

) Bacterial leaf streak of rice - a new disease in

Taiwan - Chen, C. W., Hseu, S. H., Hsieh, L. J. and Chang,

Y. C. (Plant Pathology Division, Agricultural Research

Institute, COA)

75 

2007 (8

)

11 

(ooze)

Wakimoto's medium agar (WMA) 

25 7 

3 69 16S

rDNA Xanthomonas

oryzae pv. oryzae 97% 

6 1

WMA WM 

3 

21 8 

17 1 200882



6 8 

X. oryzae pv. oryzicola

(Bacterial leaf streak) 

N-01 - 

( ) The relation

between the growth of root-nematode and temperature -

Tsay, J. F. , Chen, P. J. , and Tsay, T. T. (Dept. of Plant

Pathology, National Chung Hsing University, Taichung)

50% 

Meloidogyne

incognita M. javanica M. hapla 

15

Mi Mj

10 15 25 30 35 40 Mh 

10 20 30 40 45 

Mi Mj 

15 40

Mh 10 Mi Mj 

30 Mi Mj Mh Mi Mj

15 Mi 15 Mj 30

Mh 10 30

Mi 

15 30 35 Mj 35 15 

N-02 -

( )

Establishing model of nematodes as bioindicators for river

pollution- Wu, H. C., Chen, P. J., and Tsay, T. T. (

Department of Plant Pathology, National Chung Hsing

University, Taichung)

6995 

18 30 5 c-p 7 

c-p2 Aphelenchoididae

c-p1 Monhysteridae 

Aphelenchoides 

Eumonhystera MI 

RPI RPI 

MI 

c-p1 Monhysteridae c-p2 Xyalidae

PRIMER v6 

MI 

N-03 - 

( )

Nematicidal Activity of Pesticides on Plant Parasitic

Nematodes - Yhe, Yao-Jen, Tsay, Tung-Tsuan and Chen,

Peichen (Department of Plant Pathology, National Chung

Hsing University)

(Meloidogyne

incognita) (Pratylenchus coffeae)

(Rotylenchulus reniformis)

Rhabditis sp.,

13 6 7 

(

17.4%~100%) 68.4%~100%

91.1%~100% 100% 

5 (

9.5%~100%)

100%

2,4-D 57% 93.8% 
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100% Rhabditis sp.

100%

87.6%

V-01 Identification and characterization of a

mechanically transmissible Tomato leaf curl New Delhi

virus infecting oriental melon - Chien, Rui-Che 1, Tsai,

Wen-Shi1 2, Green, Sylvia K. 2 and Jan, Fuh-Jyh 1 (1

Department of Plant Pathology, National Chung Hsing

University, Taichung 402; 2 AVRDC-The World Vegetable

Center, Shanhua, Tainan 741, Taiwan)

Mosaic, leaf curl, and puckering symptoms were

observed in Cucumis melo L. var. Silver Light plants in the

field during 2007 spring season. Three samples were

collected from symptomatic plants. A virus culture SL-1

was isolated and established in the systemic hosts,

Nicotiana benthamiana and C. melo plants via mechanical

inoculation. Viral DNA was extracted from diseased

oriental melon plants with leaf curl from field and

polymerase chain reaction (PCR) with reported described

primers was used to detect the presence of begomoviral

DNA-A, DNA-B, and associated satellite DNA.

Begomoviral DNA-A was detected in all three diseased

samples. The PCR-amplified 1.5 kb viral DNA-A from

one positive sample was cloned and sequenced. Base on

the assembled sequence, specific primers were designed

for cloning the full-length DNA-A of the isolate SL-1,

which was determined as 2739 nucleotides (nt) in length.

The DNA-A contained the conserved nanonucleotides-

TAATATTAC and eight open reading frames, including

three in virus sense (AV1 to AV3) and five in virus

complementary sense (AC1 to AC5). The full-length

DNA-B was also cloned and sequenced and found to be

2673 nt. The DNA-B contained two open reading frames,

including the nuclear shuttle protein in virus sense and the

moving protein in the virus complementary sense.

BLASTn analysis and sequence comparison with those

available in the GenBank showed that isolate SL-1 has

highest nucleotide identity of 97% and 93%, respectively,

with the DNA-A and DNA-B of Tomato leaf curl New

Delhi virus (ToLCNDV) from Thailand. Our results

indicate that the virus causing leaf curl disease on oriental

melon is an isolate of ToLCNDV and designated as

ToLCNDV-OM (ToLCNDV- oriental melon isolate). In

addition, 38 plants species from 4 families were

mechanically inoculated with ToLCNDV-OM for host

reaction assay. Systemic symptoms were observed on

plants of C. melo, C. sativus, Luffa aegyptiaca, Cucurbita

pepo ,  Lagenaria siceraria ,  N. benthamiana ,  and

Lycopersicum esculentum. To our knowledge, this is the

first report of ToLCNDV causing a severe disease on

oriental melon plants and can be transmitted through

mechanical inoculation.

V-02 Molecular diversity and agroinfection of tomato-

infecting begomoviruses in Taiwan - Tsai, Wen-Shi 1, 2,

Shih, Su-Ling 1, Green, Sylvia K. 1 and Jan, Fuh-Jyh 2 (1

AVRDC - The World Vegetable Center, Shanhua, Tainan

741; 2 Department of Plant Pathology, National Chung

Hsing University, Taichung 402, Taiwan)

Nine begomoviral DNA-A were isolated from tomato

yellow leaf curl-diseased samples collected throughout

Taiwan from 1997 to 2000. They ranged from 2737 to

2741 nucleotides in length. DNA-B was not detected. Viral

DNA-As of eight of the isolates shared >92.7% nucleotide

identities and had highest nucleotide identity (83.3%) with

Tomato yellow leaf curl Guangdong virus (isolate G3).

Based on the ICTV criteria for begomovirus species

classification, including DNA-A nucleotide identity of

<89%, these seven virus isolates belong to a distinct

begomovirus species, namely Tomato leaf curl Taiwan

virus (ToLCTWV). The other isolate, CT1, had highest

nucleotide identity (74.9%) with Tomato leaf curl

Malaysia virus and is another distinct begomovirus, named

Tomato leaf curl Hsinchu virus (ToLCHsV) sharing

72.4 to 74.1% nucleotide identity with the ToLCTWV

isolates. In 2003 an island-wide survey was conducted to

determine distrubtion of these two viruses in Taiwan. A

total of 138 symptomatic tomato samples were collected,

including 28 from Ilan, 5 from Hsinchu, 9 from Nantou, 9

from Changhwa, 12 from Chiayi, 30 from Tainan, 10 from

Kaohsiung, 11 from Pingtung, 12 from Taitung and 12

from Hualien counties. All symptomatic samples were

found to contain geminiviral DNAs using PCR with the

degenerate begomovirus specific primers- PAL1v1978B

and PAR1c715H. A positive PCR reaction with the

ToLCTWV-specific primer pair KD981231-PAV1/PAC1

17 1 200884



was obtained with 137 samples. None of the samples

reacted with the ToLCHsV specific primer pair - CT1-

PAV2/PAC2. The DNA-A of the begomovirus-positive,

but ToLCTWV and ToLCHsV negative isolate HS7 was

found to have 2756 nucleotides. It is considered a strain of

Ageratum yellow vein Hualien virus (AYVHuV), based on

its highest nucleotide identity of 91.3% with the

AYVHuV-[Hu4]. It was found to be a recombinant, having

92.8% nucleotide identity with ToLCTWV-[GT6] in its

2119-2725nt region and 98.4% nucleotide identity with

AYVHuV-[Hu4] in the remaining nucleotide region. DNA-

B was not detected in any of the isolates. The pathogencity

of ToLCTWV was confirmed using DNA-A agroinfection

with two isolates, FD (Tainan) and GT6 (Hualien). Typical

yellow leaf curl symptoms were induced on Lycopersicon

esculentum TK70. Following agroinfection, the virus

could then be transmitted by Bemisia tabaci to tomato

plants inducing the typical symptoms. These results

indicate that the predominant begomovirus on tomato in

Taiwan, as of 2003, is the monopartite ToLCTWV.

V-03 The identification of satellite molecule, DNA beta

in begomovirus infected tomato plants - Chen, Chun-Yu 1,

Shih, Cheng-Wu 1, Tseng, Min-Hua1, Peng, Jui-Chu 2, Yu,

Tsong-Ann 1, and Chiang, Chu-Hui 1 (1 Department of

Molecular Biotechnology, Da-Yeh University, Changhua,

Taiwan, R.O.C.; 2 Tainan District Agriculture Improvement

Station, COA.,Tainan)

Four satellite DNA isolates were identified in

association with the begomovirus from tomato plants

collected from Tainan and Changhua. Clones of the DNA

beta molecules were obtained by PCR using the primers

derived from the conserved region found both in Tomato

leaf curl virus satellite DNA (TLCV-sat) and Tomato

yellow leaf curl virus satellite DNA (TYLCV-sat). The full

length of the circular satellite isolates contained

nucleotides of 1170 to 1348. Analysis of the sequences

revealed that these DNAs were belonging to TLCV-sat. A

single open reading frame that encodes a putative C1

protein consisting of 118 amino acids was observed. An

adenine-rich region and a highly satellite conserved region

contains a potential hairpin structure with the loop

sequence of TAATATTACCG was exist in the four TLCV-

sat isolates. Comparison of the full length sequence of the

four TLCV-sat DNA isolates with other begomovirus

satellite DNA from NCBI showed that they share high

nucleotide identity to the China isolates with about 96%.

Such high nucleotide identity was also observed when

compared to Ageratum yellow vein virus satellite DNA.

The evolutionary relationships of the four TLCV-sat with

other TLCV-sat and TYLCV-sat DNA were further

analyzed by phylogenetic tree. It is apparent that the four

TLCV-sat isolates are in the same genotype that including

China and other Taiwan isolates and the distance

relationships were close to the Japan and Indonesia

isolates. However, they are quite different from the isolates

from other Asian countries.

V-04

- (

) Identification and

molecular characterization of a new cucurbit-infecting

tobamovirus in Taiwan-Cheng, Y. H., Chu T. Y., Wang, Z.

Y., Chen, C. C. and Chang, C. A. (Plant Pathology

Division, Agricultural Research Institute, Taiwan)

Cucumber green mottle mosaic

virus (CGMMV) 

tobamovirus 

WT2

RNA 

ELISA 

CGMMV Tobacco mosaic virus (TMV) 

tobamovirus 

RNA 3' poly (A) 

poly (T) WT23 (5' -AA (A/G) TTTTT

(T/C) TTTTATACTAG-3') 

2152

nucleotides partical replicase movement protein

(MP) coat protein (CP) gene 3' untranslated region (3'

UTR) WT2 Cucumber

mottle virus (CMoV) (AB261167) 

MPgene 88% CP gene 87% 3' UTR 82%

WT2 CMoV 
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tobamovirus

V-05

- 

( ) Isolation and

identification of Pepper veinal mottle virus on solanaceous

crops in Taiwan - Cheng, Y. H., Tsai, S. T., Chen, S. J.,

Chen, C. C. and Chang, C. A. (Plant Pathology Division,

Agricultural Research Institute, Taiwan)

2004 

ELISA (Pepper

veinal mottle virus, PVMV) 

(Chenopodium amaranticolor) 

(Chilli veinal mottle virus, ChiVMV) PVMV 

ChiVMV

potyvirus 

(HRP5/dT) 3'

1.5 Kb 

1162-nt NIb 

(open reading frame) 393-nt (non-coding

region) 30.9

kDa SDS-PAGE 

98%

3' 99% 

GenBank 

Pepper veinal mottle virus 

(AB126177) 98% 

V-06 2007 

- 1 1 2 (1 

2 )

Discussion of the seriously melon virus disease occurred

in Tainan at 2007 - Peng, J. C. 1,Chang, A. S. 1,Yeh, S. D. 2

(1 Tainan District Agriculture Improvement Station,

Tainan, COA; 2 Dept. of Plant Pathology, National Chung

Hsing University, Taichung)

( ) 

2006 3,747 

77.9%

(Cucumber mosaic

virus, CMV) - (Papaya ringspot

virus-watermelon strain, PRSV-W)

(Zucchini yellow mosaic virus, ZYMV)

(Watermelon silver mottle virus , WSMoV)

(Melon yellow spot virus, MYSV) 

(Cucumber green mottle mosaic virus, CGMMV)

2006 2007 

81~100%

(69.3%)

(16.1%)

(

) 

5 

(

) 

146.52 440.60 

2007 

12 15% 

V- 0 7
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Carlavirus - 1 1

2 (1 2 

)  The occurrence of common

mulberry (Broussonetia papeyrifera (L.) L' Herit. ex Vent.)

mosaic disease and characterization of a carlavirus isolated

from mosaic common mulberry in Taiwan - Chiu, H. C. 1,

Chen, T. H. 1 and Chang, C. A. 2 (1 Department of Plant

Protection, National Pingtung University of Science and

Technology, Pingtung, Taiwan ; Division of Plant

Pathology, Agricultural Research Instiute, Wufeng,

Taichung, Taiwan)

(Broussonetia papeyrifera (L.) L' Herit. ex

Vent.) 

2003 

41%

(Chenopodium quinoa) 

600-650nm

70 10-4 (24 ) 

3-4 16 64 

4 

100g 

1.86 mg

36 kDa

1024 

carlavirus Lily symptomless virus (LSV) Lycoris

virus T (LVT) carlavirus 

RT-PCR

224 bp GenBank 

carlaviruses Daphne

virus S Twisted-stalk leaf streak virus (TsLSV) 

(percent identity) 78%

carlavirus

(Common mulberry mosaic virus)

V-08

- 

(

) Preparation of two specific antisera of pepper

veinal mottle virus and chilli veinal mottle virus with

bacterial expression proteins - Cheng, Y. H., Chiang, C.

D., Shu, U. I., Chen, C. C. and Chang, C. A. (Plant

Pathology Division, Agricultural Research Institute,

Taiwa)

(Pepper veinal mottle virus, PVMV)

(Chilli veinal mottle virus,

ChiVMV) potyvirus

3' 

(multiplex reverse

transcriptase - polymerase chain reaction, multiplex RT-

PCR)

multiplex RT-PCR 

ChiVMV PVMV 

C 88.6%

N N ChiVMV

N 39 (4.3kDa) PVMV 

N 25 (2.8 kDa) (28.2

kDa) 

pET-28b (+) E. coli Rosetta 

IPTG 32.5 kDa 31.0 kDa 

aCPR aPPR

aCPR aPPR 

ChiVMV PVMV

ChiVMV PVMV

V-09 Bidens mottle virus 

- 

(

) Identification of Bidens mottle virus

infecting lettuce and analysis of its full-length genomic

sequence - Chen, C. C., Huang, C. H., Liao, J. Y., Deng, T.

C., Chen, L. W., Cheng, Y. H., and Chang, C. A. (1

Division of Plant Pathology, Agricultural Research

Institute, Wufeng, Taichung, Taiwan)

(Chenopodium
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quinoa Willd.) WF1

WF1 potyvirus ELISA 

potyvirus 

(HRP5/dT) WF1 -

(RT polymerase-chain reaction, RT-

PCR) 1.3 kb 

Sunflower chlorotic

spot virus (SuCSV AF538686) 99.3%

Bidens mottle virus

(BiMoV, EF467235) NIb 206 

98% ATCC 

BiMoV-UF 

WF1 

WF1 (

161) SDS- WF1 

BiMoV-UF 161 

BiMoV-UF

HRP5/dT RT-PCR WF1 

99%

WF1 BiMoV-UF 

(B3

B4 B12)

Hln1 161 

BiMoV-UF 

BiMoV-UF 99% 

BiMoV 

WF1 HLn1 B3 B4 B12 

GenBank EU250213

EU250214 EU250212 EU250211 EU25021

BiMoV

V-10 Capsicum chlorosis virus 

- 1 1 2

3 1 1 1 (1 

2 

3 )  Serological and

molecular identification of Capsicum chlorosis virus

infecting amaryllis --- Chen, C. C. 1, Chiang, F. L. 1, Chen,

T. C. 2, Yeh, S. D. 3, Huang, C. H. 1, Cheng, Y. H. 1, and

Chang, C. A. 1 (1 Division of Plant Pathology, Agricultural

Research Institute, Wufeng, Taichung; 2 Department of

Biotechnology, Asia University, Wufeng, Taichung; 3

Department of Plant Pathology, National Chung Hsing

University, Taichung, Taiwan)

(Chenopodium quinoa Willd.) 

ELISA 

Capsicum chlorosis virus (CaCV-gloxinia) 

CaCV 

CaCV-gloxinia 

Tospovirus L 

gL3637/gL4435c (Chu et al . ,  2001,

Phytopathology 91: 361-368) -

(Reverse-transcriptase polymerase-chain reaction, RT-

PCR) 800 bp DNA 

WSMoV (nucleocapsid

protein, NP) (WN2328/ WN3534) 

RT-PCR 1.2 kb-1.4kb 1.2

kb (open

reading frame) 275 

tospoviruses 

NP 

WSMoV CaCV 98% 

CaCV

CaCV 2002 McMichael, L. A. 

CaCV 

CaCV 

V-11 WSMoV 
1 1 2 3

1 1 (1 

2 3 

) Serological and molecular identification of

Watermelon silver virus infecting calla lily - Chen, C. C.,

Huang, C. H., Chen, T. C., Yeh, S. D.,Cheng, Y. H., and

Chang, C. A. (1 Division of Plant Pathology, Agricultural

Research Institute, Wufeng, Taichung; 2 Department of

Biotechnology, Asia University, Wufeng, Taichung; 3

Department of Plant Pathology, National Chung Hsing

University, Taichung, Taiwan)

Tospovirus 
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TSWV (Tomato spotted wilt virus) CCSV (Calla lily

chlorotic spot virus ) CaCV (Capsicum chlorosis

virus) 2006 

CaCV 2007 

( ) Pot of Gold 

ELISA Tospovirus WSMoV

(Watermelon silver mottle virus) 

(Chenopodium quinoa

Willd.) WSMo V

3 

Tospovirus L 

gL3637/gL4435c (Chu et al., 2001, Phytopathology 91:

361-368) - (RT-PCR,

Reverse- transcriptase polymerase-chain reaction,)

800 bp DNA 

WSMoV (nucleocapsid protein, NP)

(WN2328/5'-CCATTGGTTTGCC 

TCCG -3' WN3534/5'-CGTCGACAGAGCAATC

GAGGC-3') RT-PCR 1.1 kb 

(open reading frame) 275 

GenBank 3 NP

WSMoV 98%

3 15 CaCV 

WSMoV 

WSMoV N

WSMoV

WSMoV

V-12 - 
1 1 2 (1 

2 )

Characterization of Bean yellow mosaic virus isolated

from mosaic canna (Canna spp.) in Taiwan - Lo, Y. C. 1,

Chen,T. H. 1, Chang, C. A. 2 (1 Department of Plant

Protection, National Pingtung University of Science and

Technology, Pingtung; 2 Division of Plant Pathology,

Agricultural Research Instiute, Wufeng, Taichung, Taiwan) 

(Canna spp.) 

2003 

(Chenopodium quinoa) 

780-800nm

50 10-3 (24

) 1 (-80 ) 6 

17 68 

100 

PET 7.2-7.5cm 

1.2mg Potyvirus 

(one step RT-PCR) 

473bp 

1263 GenBank 

77 potyviruses 

(Bean yellow mosaic virus, BYMV) 

93% (percent identity)

BYMV

V-13 First record of Bean yellow mosaic virus infecting a

member of the family Orchiaceae, Phaius tankervilliae -

Lee, Shu-Chuan, Chang, Heng and Chang, Ya-Chun

(Department of Plant Pathology and Microbiology,

National Taiwan University, Taipei)

Phaius tankervilliae is a native species of the family

Orchidaceae in Taiwan. A P. tankervilliae plant showing

chlorotic streak and mottle was obtained in mountain area

of Taipei County. Systemic symptom and chlorotic lesions

appeared when we mechanically inoculated the plant saps

onto the leaves of Nicotiana benthamiana and

Chenopodium quinoa, respectively. After three successive

single lesion isolations in C. quinoa, one virus isolate was

obtained and named PT. The host range test of PT isolate

was performed. Filamentous virus particles with length of

750 nm in crude plant extract were observed via the

transmission electron microscope. The originally infected

and PT-inoculated plants were tested with indirect-ELISA

using antibodies against Cymbidium mosaic virus

(CymMV), Odontoglossum ringspot virus (ORSV) and

potyviruses. Among these tests, only a monoclonal

antibody specific to the potyvirus group (Agdia Inc.,

Elkhart, IN, USA) gave positive result. To confirm the

ELISA results, the plant sample was also tested by RT-

PCR using specific primers for CymMV and ORSV as
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well as degenerate primers for potyviruses. A 1.6-kb RT-

PCR fragment amplified by potyvirus degenerate primers

was cloned and sequenced. This fragment showed 97%

sequence identity to Bean yellow mosaic virus (BYMV) in

a BLAST search against NCBI nucleotide database. The

cloned fragment of PT isolate contains 1630 nucleotides

including partial NIb, complete CP gene and 3'

untranslated region (UTR). To develop serological

methods for PT detection, an antiserum against its CP was

generated using bacterial expressed recombinant protein.

This antiserum has a titer of 16,000 upward and was

successfully used in both I-ELISA and western blot

analyses. Based on the results of virion morphology, I-

ELISA, RT-PCR and sequence analysis, the PT isolate

obtained from P. tankervilliae is an isolate of BYMV, and

designated as BYMV-PT isolate. This is the first report of

BYMV infecting native orchid in Taiwan.

V-14 -

SPRT-PCR - 

( ) A

rapid method for detecting Bamboo mosaic virus (BaMV)

- Single primer Reverse transcription polymerase chain

reaction Chiu, Y.-H, Wan, H.-J, He, S.-H, Chung, W.-C,

Yang, T.-C.(Taiwan Seed Improvement and Propagation

Station, COA. Sinshe, Taichung, Taiwan.)

(Bamboo mosaic virus) Potexvirus

90% 

BaMV

(ELISA)

2006 Miglino 

Potex conserved viral replicase-

encoding regions 

200bp 

200bp 500bp

Bamboo mosaic virus 

Potex4 500bp 

60 45 

Potyvirus Potato virus Y Papaya

ring spot virus - W Potexvirus Potato virus X

Lily virus X Cymbidium mosaic virus Tobamovirus 

Tomato mosaic virus Carlavirus Lily

symptomless virus Potato virus S

- RT-PCR

ELISA 

V-15

- 

(

) Preparation and application of polyclonal

antiserum with double specificity that can detect

Odontoglossum ringspot and Cymbidium mosaic virus

simultaneously - Chen, C. R., Chen, C. C., Cheng, Y. H.,

and Chang, C. A. (Division of Plant Pathology,

Agricultural Research Institute, Wufeng, Taichung,

Taiwan)

30 

(Odontoglossum ringspot

virus, ORSV) (Cymbidium mosaic virus,

CymMV) 

(Enzyme-linked

immunosorbent assay, ELISA)

ORSV CymMV 

ORSV CymMV 

(CyOrN, OrCyN,

CyOrH, OrCyH) 

ORSV CymMV 
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CP N C 

CP N

CP C 

CyOrC CymMV CP 

C ORSV CP C 

OrCyC CyOrC 

160 

ELISA (RT-PCR) 

Anti-OrCyC 

Anti-OrCyN 

RT-PCR 

V-16

- 1 1 2 (1 

2 

) Detection of the tomatoes seed and seedling virus

infection rate and development of virus-free tomato seed

and seedling production - Peng, J. C. 1,Chen, S. C. 1,Yeh, S.

D. 2 (1 Tainan District Agriculture Improvement Station,

Tainan, COA; 2 Dept. of Plant Pathology, National Chung

Hsing University, Taichung)

95 

4597 2083 45.3%

(Tomato mosaic virus ToMV)

(Cucumber mosaic virus CMV)

(Tomato yellow leaf curl virus TYLCV)

Y (Potato virus Y PVY) 

(Tomato spottd wilt virus TSWV)

100%

(ToMV)

75 

(ToMV) (CMV)

Y (PVY) (TSWV)

( ) RNA RT-PCR

(TYLCV) ( ) DNA PCR

( ) (TYLCV) 2.3%

(ToMV) 3.4% (CMV) 

0.5% Y (PVY) 0.2%

(TSWV) ( ) 

(ToMV) 0.46% ( ) (TYLCV)

0.35% ToMV 

12.5% 40 15% 

20 

V-17

- 

(

) Application of Streptomyces proteases to disinfect two

orchid viruses contaminated on the surface of tools and

orchid seeds - Chen, H. L., Chen, C. C., Cheng, Y. H., and

Chang, C. A. (Division of Plant Pathology, Agricultural

Research Institute, Wufeng, Taichung, Taiwan)

(Odontoglossum

ringspot virus, ORSV) (Cymbidium

mosaic virus, CymMV) 

(CA5)

CA5
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CA5 

12 (2494 U/ml) 10 (3029 U/ml) 

32

( 5 ) 1%

30 6 

4149 U/ml 3029

U/ml CA5 

ELISA RT-

PCR CA5 

4 

30 ELISA 

V-18

- (

) The production of monoclonal

antibody with broad spectrum reactivity against calla lily-

infecting potyviruses using recombinant capsid protein -

Lin, Wei-Fang, Hu, Wen-Chi and Chang, Ya-Chun

(Department of Plant Pathology and Microbiology,

National Taiwan University, Taipei)

(calla lily) 

(Araceae) (Zantedeschia)

Potyvirus

potyviruses RT-PCR 

ELISA 

potyviruses 

potyviruses (Calla lily latent virus,

CLLV) (Dasheen mosaic virus ,

DsMV) (Turnip mosaic virus, TuMV)

(Zantedeschia mosaic virus, ZaMV) 

(Zantedeschia mild mosaic virus, ZaMMV)

121 

PCR 

(recombinant capsid protein)

indirect-ELISA 

105

10 potyviruses

SC-01 Molecular cloning and analysis of genes encoding

xylanase in Phytophthora parasitica - Lai, Ming-Wei and

Liou, Ruey-Fen (Department of Plant Pathology and

Microbiology, National Taiwan University, Taipei)

During plant infection, pathogens produce a diverse

range of cell-wall degrading enzymes, including

cellulases, pectinases, and xylanases. The latter includes

endo-beta-1, 4-xylanase, which is the key enzyme required

for the degradation of xylan, the predominant

hemicellulose in the cell walls of plants and the most

abundant renewable hemicellulose on earth. In addition to

their possible roles in pathogenesis, endo-beta-1, 4-

xylanases of some fungi are known to elicit defense

response in plants. To investigate the function of endo-

beta-1, 4-xylanases of Phytophthora parasitica, an

oomycete plant pathogen that causes severe disease in a

wide variety of plant species, we cloned the genes by PCR

using primers that were designed according to putative

xylanase genes retrieved from the genome databases of P.

sojae and P. ramorum. Analysis of the sequences indicated

that we have obtained three genes which encode putative

endo-beta-1, 4-xylanases in P. parasitica. Phylogenic

analysis indicated that xylanases of Phytophthora form a

cluster distinct from those of other plant pathogens, and

show a closer relationship with family 10 glycosyl

hydrolases. In addition, the expression of xylanase genes

by P. parasitica grown in culture and in the infection
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process was analyzed and the results will be presented. 

SC-02 Construction of artificial miRNA for generating

transgenic resistance against potyviruses in plants -

Ustianenko Dmytro, Kuan-Chun Chen, and Shyi-Dong

Yeh (Department of Plant Pathology, National Chung

Hsing University, Taichung)

The genus Potyvirus is the largest and economically

most important plant virus group. The objective of this

study was directed to generate transgenic plants with a

high level of resistance against different potyviruses using

the artificial miRNA (amiRNA) approach. In order, to

create a broad spectrum resistance to different viruses, a

genome conserved regions among 16 viruses of Potyvirus

were found using nucleotide alignment. The 273-nt pre-

miR159a from Arabidopsis was chosen as a backbone for

the construction and expression of amiRNAs. Using

oligonucleotide-directed mutagenesis, a 21 nucleotide

region of miR159 was replaced by a synthetic 21-

nucleotide sequence targeting at the highly conserved

regions of the CI, NIb, or CP genes. The synthetic

sequences were then moved to the binary vector pBA-DC-

HA or pB2T-DC-HA. Plants of Nicotiana benthamiana

were transformed with Agrobacteria carrying the binary

vector. To check the expression of designed amiRNA, the

total RNA was isolated from agro-infiltrated leaves and

detected by northern blotting with a specific probe against

the corresponding amiRNA sequence (21nt). After the

confirmation of amiRNA expression, the agro-infiltrated

leaves were used to regenerate the transgenic lines. Our

results indicated that three constructed amiRNAs from pre-

amiRNAs, namely amiR- CI159, amiR-NIb159, and amiR-

CP159, with sequences complementary to CI, Nib and CP

conserved regions, respectively, was efficiently expressed

in agro infiltrated leaves. The resistance of these transgenc

lines against differnet potyviruses are being evaluated

under greenhouse conditions and in tissue culture stage.

SC-03 Transgenic melons expressing antifungal protein

(AFP3) conferred resistance against Rhizoctonia solani -

Pu-Ti Wang 1, Yen-Ling Chang 1, Chu-Hui Chiang 1, Yu-

Ting Chen 2, Sei-Fu Shaw 3, 4, Shyi-Dong Yeh 5, Hsin-Der

Shih 6, and Tsong-Ann Yu 1 (1 Department of Molecule

Biotechnology, Da Yeh University, Changhua, Taiwan, 2

Biotechnology Center, National Chung Hsing University,

Taichung, Taiwan, 3 Institute of Plant and Microbial

Biology, Academia Sinica Taipei, Taiwan, 4 Department of

Food Science and Biotechnology, National Chung Hsing

University, Taichung, Taiwan, 5 Department of Plant

Pathology, National Chung Hsing University, Taichung,

Taiwan, 6 Division of Plant Pathology, Agricultural

Research Institute, Council of Agriculture, Wufeng,

Taichung, Taiwan )

Melon (Cucumis melo L.) is one of the economically

important crops on the tropics and subtropics. Fungal

disease is often causing serious economy loss of melon,

hence fungicides are generally used to protect against

melon diseases. In consideration of the harmful and

dangerous effects to the environment ecosystem, the

transgenic approach is a better and more convenient way

to control the fungal diseases. The anti-fungal protein gene

constructions, Bo-AFP3-HB-GFP and Cp-AFP3-HB-GFP,

were kindly supplied by Dr. Shaw, Jei -Fu in Academia

Sinica. Transgenic melon lines carrying Bo-AFP3-HB-

GFP or Cp-AFP3-HB-GFP genes were previously

generated in our laboratory. In this study, we evaluated the

resistance of inde -pendent transgenic lines against

Rhizoctonia solani under greenhouse condition, and also

confirmed their transgene insertion by genomic DNA PCR

and Southern blotting. Line B28, line C14 and line C25

exhibited higher resistance against to R. solani and express

higher transcript levels of afp3 analyzed by RT-PCR.

Photomicrographs under fluorescence microscopy showing

GFP proteins was apparently expressing in the higher

resistant transgenic leaves.

SC-04 Double resistance of transgenic watermelon

expressing an untranslatable chimeric construct carrying

parts of the coat protein coding sequences of Zucchini

yellow mosaic virus and Papaya ringspot virus type-W

Chen Jun-Han 1, Li Chin-Mei 1, Chiang Chu-Hui 1, Yeh

Shyi-Dong 2, Yu Tsong-Ann 1 (1 Department of Molecule

Biotechnology, Da Yeh University, Changhua, Taiwan; 2

Department of Plant Pathology, National Chung Hsing

University, Taichung, Taiwan)

Watermelon is an economically important crop of the

tropics and subtropics.  Virus disease often causes serious

economic loss of watermelon and there is still no chemical
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to control the virus disease. Watermelon silver mottle virus

(WSMoV), Zuchini yellow mosaic virus (ZYMV) and

Papaya ringspot virus Type-W (PRSV-W) are the most

hazardous species among all kinds of viruses infected in

watermelon. Transgenic watermelon lines carrying ZYMV

and PRSV-W coat protein (CP) double fusion gene were

previously generated in our laboratory. Therefore, this

study was discussed to evaluate resistance of independent

transgenic watermelon lines against ZYMV and PRSV-W

under greenhouse conditions. Line 9 and line 10 showed

immunity against ZYMV and PRSV-W after challenge

inoculation. No virus was detected by indirect ELISA,

western blotting, RT-PCR, and northern blotting in the

immunity transgenic watermelon lines. Line 1 was highly

resistant to ZYMV and PRSV-W 30 days postinoculation,

showing no symptom. The expression of the transgene in

the all transgenic lines was not detected by northern

blotting before challenged inoculation. For this reason we

consider that the virus resistance is RNA-mediated.

SC-05 C1L 

- (

) Colonization of

Bacillus cereus strain C1L on the roots of Lilium

formosanum - Lin, Y. J., Huang, C. R., Liu, Y. H., and

Chen, C. Y. (Dept. of Plant Pathology and Microbiology,

National Taiwan University, Taipei)

(Lily gray mold) 

Botrytis elliptica

(Berk.) Cooke

(biological

control) 

C1L

rifampicin 

C1L 

C1L 

(colonization)

Escherichia coli Bacillus spp. 

pHY300PLK (green

fluorescent protein, GFP) C1L 

C1L 

(induced systemic resistance)

(confocal laser scanning

microscope) C1L 

C1L 

SC-06
1 2 1 (1 

2 )  Identification of the

antifungal compounds from black nightshade extracts

suppressive to Alternaria brassicicola - Fan, M. C. 1,

Wang, S. Y. 2, and Huang, J. W. 1 (1 Department of Plant

Pathology, National Chung Hsing University, Taichung,

Taiwan 2 Department of Forestry, National Chung Hsing

University, Taichung, Taiwan) 

(Alternaria brassicicola

Schweinitz) (Solanum nigrum L.) 

(Solanum photeinocarpum Nakamura) 

4000 ppm 80% 

20% 

500 ppm 

100% 

(n-hexane) (ethyl acetate)

(n-butanol) 

18 

(Bu-01~Bu-18) Bu-05 

(HPLC) 

9 1 2 3 4 8 9 

200 ppm 100% 9

(NMR) 

1 2 3 4 8 

SC-07 Strobilurin (QoI) 

- 1 2 1 (1 

2 

) Investigation of resistant mechanisms in Botrytis

cinerea to strobilurin fungicides - Chen, L. S. 1, Huang, C.
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T. 2 and Chung, W. H. 1 (1 Dept. of Plant Pathology,

National Chung Hsing University, Taichung; 2 Syngenta

Taiwan Agricultural Research Station, Pingtung)

Strobilurin (QoI) 

ATP 

QoI 

44.2% 10% 

QoI 

cytochrome b (cyt b) 129 

143 (codon) 

QoI cyt b

QoI 

cyt b 129 143 codon 

cyt b QoI 

salicylhydroxamate (SHAM) 

QoI 

SHAM alternative

oxidase (AOX) AOX QoI 

SC-08 C1L 

- ( 

) Plant growth promotion driven by

volatile organic compounds of Bacillus cereus C1L - Yang,

S. P., Chen, C. Y. (Dept. of Plant Pathology and

Microbiology, National Taiwan University, Taipei)

C1L 

C1L 

C1L 

I C1L

C1L 

C1L 

dimethyl disulfide trisulfide dimethyl

C1L 

SC-09 Molecular characterization of the CP gene and 3'

UTR of Chilli veinal mottle virus from South and

Southeast Asia - Tsai, Wen-Shi 1, 2, Huang, Yi-Chien 1,

Green, Sylvia K. 1 and Jan, Fuh-Jyh 2 (1 AVRDC-The World

Vegetable Center, Shanhua, Tainan 741; 2 Department of

Plant Pathology, National Chung Hsing University,

Taichung 402, Taiwan)

Twenty-four isolates of Chilli veinal mottle virus

(ChiVMV), including two from China, four from India,

two from Indonesia, eight from Taiwan and eight from

Thailand, as determined by ELISA using antiserium from

DSMZ, Germany, were further analyzed. Pathogenicity of

the virus isolates was confirmed by induction of systemic

mosaic and/or necrotic ringspot symptoms on Capsicum

annuum cv. Early Calwonder following mechanical

inoculation. The 3' terminal sequences of the viral genomic

RNAs were determined. The coat protein (CP) coding

regions ranged from 858 to 864 nucleotides and the 3'

untranslated regions (3' UTR) from 275 to 289 nucleotides

in length. All isolates had the inverted repeat sequence

GUGGNNNCCAC in the 3' UTR. The DAG motif,

conserved in aphid-transmitted potyviruses, was also

observed in all isolates. Based on their high CP amino acid

and nucleotide identity of >94.8 and >89.5%, respectively,

with the reported ChiVMV reference isolates, including

the pepper vein banding virus (PVBV), the chilli vein-

banding mottle virus (CVbMV) and the CVbMV

Chiengmai isolate (CVbMV-CM1), all 24 

isolates were confirmed as ChiVMV. Based on

phylogenetic analysis, all the above ChiVMV isolates can

be classified into three clusters. Group 1 includes all

isolates from China and Taiwan, three from Thailand

(UB32, PJ and T97) and CVbMV-CM1. Group 2 includes

the remaining five Thailand isolates, two Indonesian

isolates and CVbMV. Group 3 includes all Indian isolates

and the PVBV. The nucleotide identity of the CP plus 3'

UTR ranged from 93.3 to 99.9%, 95.2 to 99.7%, and 90.4

to 99.9% of the viruses within groups 1, 2 and 3,

respectively. In addition, a conserved region of 204 amino

acids with >90.2% identity was identified in the C terminal

region of the CP gene of ChiVMV and Pepper veinal

95



mottle virus (PVMV), which may explain the serological

cross reaction between these two viruses.

SC-10 Bacillus mycoides

- ( )

Efficacy evaluation of Bacillus mycoides for control of

cabbage seedling damping-off - Huang, J. S., and Huang,

J. W. (Department of Plant Pathology, National Chung

Hsing University, Taichung, Taiwan)

Rhizoctonia solani k hn AG-4 Pythium

aphanidermatum Edson 

Bacillus mycoidesBM01 BM02 

Tryptic soy agar (TSA) Nutrient agar (NA) Soy

powder milk agar (SPMA) Potato dextrose agar (PDA)

Luria-Bertani medium (LB) 

BM01 BM02 

BM01 BM02 TSA 

SPMA 

TSA (disulfide dimethyl)

R. solani AG-4 

TSA SPMA BM-01 BM02 

BM01

BM02 R. solani AG-4 50%

P. aphanidermatum 

90% 10% B.

mycoides SPMBM01 SPMBM02 

SPMBM02 

R. solani AG-4 50% 

SC-11

- 

( ) Preliminary studies on

Bacillus mycoides affecting tomato defense - related genes

expression and promoting plant growth - Chen, Her-Wei,

Huang, Jenn-Wen, and Chang, Pi-Fang Linda (Department

of Plant Pathology, National Chung Hsing University,

Taichung, Taiwan)

(Fusarium oxysporum f. sp.

lycopersici) (Fusarium wilt of tomato)

5% 

5% (Bacillus mycoides)

BM02 

(pathogenesis-related genes) BM02 

PR5

BM02 

BM02 

BM02 

BM02 

SC-12 Xanthomonas

- (

) Development and application of the differential

medium for plant pathogenic Xanthomonas spp. - Sung,

Ai-Ning, Liu, Tzu-Fen, and Lee, Yung-An. (Department of

Life Science, Fu Jen Catholic University, Taipei)

(Xan-D ) 

Xanthomonas 28 3-5 

Xanthomonas Pantoea sp.

Pseudomonas sp. Erwinia sp. Arthrobacter sp.

Xan-D 

Xanthomonas X.

campestris pv. campestris Xan-D 

(recovery) Luria agar (LA) 

128% Xanthomonas Xan-D 

LA Xan-D 

Xanthomonas

Xan-D 

Xanthomonas 

Xan-D X. campestris

pv. campestris XCC1-1 (Brassica

chinensis) X. campestris pv. coriandri NCPPB

1457 Xan-D 

Xan-D 
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Xanthomonas 

Xan-D 

Xanthomonas 

SC-13 Erwinia chrysanthemi 

- (

) Direct evidence for the existence of

indigoidine in the Erwinia chrysanthemi - infected plant

tissues - Chen, C.-H., Yu, Chun-Wei, and Lee, Yung-An

(Department of Life Science, Fu Jen Catholic University,

Taipei)

Erwinia chrysanthemi indigoidine 

E. chrysanthemi

indigoidine 

E. chrysanthemi 

indigoidine E. chrysanthemi

indigoidine E. chrysanthemi

NGM 

SDS Tris 

indigoidine 

indigoidine

DMSO (methanol) 

HPLC 615 nm 

E.

chrysanthemi 

HPLC 

indigoidine

SC-14 Erwinia chrysanthemi

- ( )

Studies on the yellow pigment and its gene cloning of

Erwinia chrysanthemi - Yu, Yen-Jen, and Lee, Yung-An

(Department of Life Science, Fu Jen Catholic University,

Taipei)

Erwinia chrysanthemi

indigoidine E. chrysanthemi 

(strain) NGM 

casitone E.

chrysanthemi 

indigoidine 

NGM E. chrysanthemi

NGM E. chrysanthemi 

E. carotovora subsp.

carotovora casitone 

E. chrysanthemi E.

carotovora E. chrysanthemi pb1(Echpb1) 

(genomic library) E. coli (E. coli

EPI300 E-11) (transposon-

tagging) -ketoacyl- ACP synthase I 

SC-15 X 

- (

) Characterization of a new Zygocactus

virus X isolate from pitaya and its field survery - Mao,

Ching-Hua, Lu, Yu-Chi and Chang, Ya-Chun (Department

of Plant Pathology and Microbiology, National Taiwan

University, Taipei)

(Hylocereus spp.) 

(Cactaceae) 

1000

Potexvirus X (Cactus virus

X, CVX) 

2006 

CVX 

indirect-ELISA RT-PCR 

CVX 

39 

CVX RT-PCR 150 bp 

150 bp 

Potexvirus X (Zygocactus

virus X, ZVX) 39

ZVX ZVX 

(AY366208) RNA

800 bp RT-PCR 

ZVX 

94% 39 

(Chenopodium quinoa) 7 8 

P39
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P39 dT-

BamHI RNA 5 kb

P39 

ZVX 5' RT-PCR 5'

P39 6624 

P39 ZVX RdRp CP 

97% 96%

P39 ZVX 

ZVX-P39 ZVX ZVX

ZVX-P39 

Potexvirus 

potexvirus 

ZVX ZVX 

RT-PCR 

50% ZVX 

SC-16 LsGRP1 

(

) Induced expression of LsGRP1 in the leaves of Lilium

cv. Star Grazer - Yao, H. W. and Chen, C. Y. (Dept. of

Plant Pathology and Microbioligy, National Taiwan

University)

LsGRP1 (Lilium 'Star Gazer' glycine-rich

protein 1) LsGRP1 

cDNA 

LsGRP1 LsGRP1 

C 

LsGRP1 

LsGRP1 LsGRP1 

Triton X-100

(2-mercaptoethanol) 

38.2 kDa 

(polyvinylpoly- pyrrolidone) 66

kDa 66 kDa

38.2 kDa 

66 kDa

LsGRP1 

66 kDa 

SC-17 Identification and characterization of Apple

chlorotic leaf spot virus in Taiwan - Wu, Zhong-Bin and

Jan, Fuh-Jyh (Department of Plant Pathology, National

Chung Hsing University, Taichung, Taiwan)

Apple chlorotic leaf spot virus (ACLSV), Apple stem

pitting virus (ASPV) and Apple stem grooving virus

(ASGV) are economically important pathogens for

commercial rosaceous fruit trees. Pear plants (Pyrus spp.)

showing virus-induced symptoms of chlorotic and ring

pattern were found in the orchards of central Taiwan.

Degenerate primers for the coat protein (CP) genes of

ACLSV, ASPV and ASGV were designed for detecting

these viruses by reverse transcription-polymerase chain

reaction (RT-PCR). ACLSV was detected in the diseased

pear plants by RT-PCR and a virus culture, designated LT,

was isolated. The CP gene sequence and it deduced amino

acid sequence of LT revealed 87.8-92.4% nucleotide

identities and 90-97% amino acid identities, respectively,

with those of ACLSV CP genes available in GenBank. LT

was able to be mechanically transmitted to a range of

herbaceous indicators. Flexuous and filamentous particles

of around 750 nm were observed in negative stained

samples from purified virions under the electron

microscope. In addition, the accumulation and

proliferation of virus particles in close association with

endoplasmic reticulum were observed in ACLSV infected

pear cells. Back inoculation of the virus to pear seedlings

induced chlorotic symptoms similar to those observed in

the fields. The polyclonal- and monoclonal antibody

generated can specifically detected the 21 kDa CP in virus

infected plants by western blotting analysis and can also be

applied for quarantine purpose by enzyme-linked

immunosorbent assay (ELISA). In 2007, three out of 219

imported pear scions from Japan and Mainland China were

identified as ACLSV-infected by indirect-ELISA. Further,

phylogenetic analyses revealed both host-associated and

geographically - associated clustering of ACLSV isolates.

Our data present the first conclusive evidence of ACLSV

as the causal agent of the diseased pear plants showing

symptoms of chlorotic in Taiwan.

17 1 200898



SC-18 QoIs (Strobilurin) 

(Benzimidazole) 
1 2 1 (1 

2 

) Sensitivity and resistance of mango anthracnose fungi

to QoIs(Strobilurin) and Benzimidazoles in Taiwan. Peng,

M. T. 1, Hung, C. T. 2, Chung, W. H. 1 (1 Dept. of Plant

Pathology National Chung Hsing University, 2 Syngenta

Taiwan Agricultural Research Station, Pintung).

QoI (Benzimidazoles) 

QoI (Kresoxim

methyl, 44.2% ) (Azoxystrobin,10% 

) (Trifloxy strobin, 50% ) 

Cytochrome b 

129 143 

cyt

b 143 SHAM

(Salicyhydroxamic acid) Alternative

oxidase (AOX) 

(Benzimidazoles) 

-tubulin 198 

200 

-tubulin 

99


