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Dissecting Plant Disease Epidemics by Conventional and Molecular
Epidemiological Approaches—Hong. C. F. (Department of Plant
Pathology, National Chung Hsing University, Taichung)
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Sudden Death Syndrome of Soybean —Chang, Hao-Xun (Department
of Plant Pathology and Microbiology, Nation Taiwan University,
Taipei)

Fusarium virguliforme is the major soilborne fungal pathogen
which causes sudden death syndrome (SDS) of soybean (Glycine
max) in the United States. This fungus inhabits soils and it produces
multiple phytotoxins, which are translocated from infected roots to
leaves. Typical SDS foliar symptoms include interveinal chlorosis
and necrosis, and because SDS foliar symptoms are solely induced
by phytotoxins, it becomes a unique pathosystem to study plant-
phytotoxin interactions. The genetic architecture of SDS resistance
is quantitative, and among hundreds of quantitative trait loci (QTL)
reported for SDS, only a few QTL were reproducible due to the
complexity of SDS etiology. In screening 340 soybean germplasms
for foliar resistance to phytotoxins, a differential system was
discovered to separate foliar chlorosis and foliar necrosis. Using
a combination of linkage mapping, genome-wide association, and
genomic synteny to dissect soybean resistance to foliar chlorosis,
two soybean STAY-GREEN genes were associated with severity of
foliar chlorosis, and the resistance to foliar chlorosis was attributed
to the double mutation of soybean STAY-GREEN genes. Moreover,
genotyping-by-sequencing was applied on a F2 population crossed by
a resistance germplasm and a susceptible variety for obtaining single
nucleotide polymorphisms, and QTL mapping identified a locus for
foliar necrosis. These studies together highlighted the importance
of precise phenotyping, and symptom-specific rating may simplify
the complexity of quantitative resistance. In addition to soybean
resistance to SDS foliar symptoms, a putative effector FVNIS1 was

discovered using RNA-Seq transcriptomics and FvNIS1 was shown
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to induce SDS foliar symptoms via the Soybean mosaic virus-
mediated overexpression. Since SDS-liked foliar symptoms could
be observed in other soybean disecases such as red crown rot (RCR)
caused by Calonectria ilicicola, the availability of C. ilicicola
genome sequence will empower comparative genomics approach
to discover the essential phytotoxin(s). In summary, research
accomplishment on soybean SDS in aspects of host resistance
and pathogen virulence have advanced the genetic insights of this
pathosystem, and the experience would provide future direction to

study not only RCR but also other soilborne diseases of soybean.
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Sy R —BEE8EL" , Kragun, Stiepan K.*, Nissen, Karen S.’, Mravec,
Jozef®, Jorgensen, Bodil’, Labavitch, John®, and Stergiopoulos,
Toannis® ("BH 17 4 B K ELFE P BE Z ~ “Department of Plant
Pathology, University of California Davis, USA ~ *Department
of Plant and Environmental Sciences, University of Copenhagen,
Frederiksberg, Denmark ~ “GlycoSpot ApS, Seborg, Denmark
Department of Plant Sciences, University of California Davis, USA)
Functional elucidation of a novel effector that perturbs plant
cell walls during fungal infections— Li-Hung Chen?* , Kracun,
Stjepan K.*, Nissen, Karen S.’, Mravec, Jozef®, Jorgensen, Bodil’,
Labavitch, John®, and Stergiopoulos, Ioannis*(‘Department of Plant
Pathology, National Chung Hsing University, Taipei. “Department of
Plant Pathology, University of California Davis, USA. “Department
of Plant and Environmental Sciences, University of Copenhagen,
Frederiksberg, Denmark. ‘GlycoSpot ApS, Seborg, Denmark.

*Department of Plant Sciences, University of California Davis)
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Functional characterizations of the Agrobacterium VirB2 and
development of an efficient transient expression system—Hung-Yi
Wu'?, Chao-Yin Chen', and Erh-Min Lail® ('Department of Plant
Pathology and Microbiology, National Taiwan University, Taipei;

*Academia Sinica, Taipei)
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KS05 Exploring rice resistance against bakanae disease —
Chen, Szu-Yu', Lai, Ming-Hsin%, Tung, Chih-Wei®, Wu, Dong-
Hong? Chang, Fang-Yu*, Lin, Tsung-Chun® and Chung, Chia-Lin'
('Department of Plant Pathology and Microbiology, National Taiwan
University, Taipei; *Crop Science Division, Taiwan Agricultural

Research Institute, Taichung; *Department of Agronomy, National



Taiwan University, Taipei; ‘Kaohsiung District Agricultural Research
and Extension Station, Pingtung; ‘Plant Pathology Division, Taiwan

Agricultural Research Institute, Taichung)

Bakanae disease caused by Fusarium fujikuroi is a rising threat
to rice production in the past decades. Increasing occurrence and
severity have been reported in several Asian countries. In Taiwan,
an outbreak occurred during 2009-2012 and the disease incidence in
severely infected fields were found up to > 30%. For a long time, rice
seeds treated with fungicides was an effective method for bakanae
control. However, fungicide-resistant isolates have been reported
in Asian countries since 2010. Therefore, developing alternative
control approach is necessary. In this study, loci conferring bakanae
resistance were identified and utilized for future disease management.
First, to identify resistance resources, resistant loci were investigated
using Taikengl6 x Budda population and rice diversity panel
1 by linkage mapping and genome-wide association mapping,
respectively. Total 16 quantitative trait loci (QTLs) were identified.
Two resistant QTLs were mapped using linkage mapping from 166
F, recombinant inbred lines (RILs) derived from Taikengl6 x Budda.
gBK1.8 was co-localized with the previous reported gBKI.3 and
gBK2.1 is a novel QTL. Among 14 QTLs identified from association
mapping, gBK1.7 was overlapped with the previously reported
gFfR1 and gBK]I and also verified by RIL population derived from
IR64 x Nipponbare. On the other hand, artificial inoculation was
conducted on three populations (Tainung 71 x Budda, Taikengl6
x IR78581-12-3-2-2, and Tainung 71 x IR78581-12-3-2-2). After
continuous resistance selection from F4 to F7 generations, a total of
17 progenies with great resistance to four representative F. fujikuroi
isolates were selected. Moreover, pyramiding breeding for resistance
to bakanae disease, bacterial blight, and rice blast is underway. We
hope that this study can facilitate resistance breeding for bakanae
disease and growing resistant cultivars can be an effective and eco-

friendly alternative approach for bakanae control in the future.

KS06

genomics of a novel rhizoid colony-forming biocontrol bacterium

Comparative pangenomics, phylogeny, and functional

Bacillus nitratireducens BM02 — Je-Jia Wu'?, Jenn-Wen Huang"’
and Wen-Ling Deng"? ('Ph.D. Program in Microbial Genomics,
National Chung Hsing University and Academia Sinica, Taiwan;
"Department of Plant Pathology, National Chung Hsing University,
Taichung)

Bacillus nitratireducens BMO02, a rhizoid colony-forming G+
bacterium, was isolated from the tomato rhizosphere and shown

to promote plant growth and suppress tomato Fusarium wilt by
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producing plant hormones and antifungal metabolites. The 5,511,760
bp complete genome of BMO02 contains a circular chromosome
(GenBank accession no. CP047366) and three plasmids (CP047367 -
CP047369). Whole-genome phylogeny revealed B. nitratireducens
is closely related to B. mycoides. Cytological experiments
demonstrated BMO2 reduced Fusarium oxysporum f. sp. lycopersici
(Fol) invasion by reducing spore attachment and increasing hyphal
deformation in hydroponics-grown tomato root tissues. Three
antifungal volatiles, phenylacetic acid (PAA), methylphenyl acetate,
and dimethyl disulfide (DMDS), were identified from BMO02 culture
supernatants by GC-MS analysis and verified to inhibit Fol spore
germination in bioassays. Pangenome comparison revealed two
chitinase-coding genes, chiAl and chiD that were absent in all B.
nitratireducens, were candidate species-specific biocontrol genes of
B. mycoides, whereas the enzymes for producing PAA and DMDS
were conserved in the Bacillus core-genes. CRISPR/Cas9-mediated
disruption of mgl coding for L-methionine gamma-lyase impaired
DMDS production in BM02. The mgl-defective strain exhibited
reduced inhibitory activity against Fol spore germination, which
was restored by in-trans, native promoter-driven expression of
mgl. Functional genomics of the field-isolated B. nitratireducens
demonstrated that BM02 produces various volatiles and antifungal
metabolites to prevent tomato Fusarium wilt disease and promote
plant health.
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The correlation between Phellinus noxius and root-associated

microbiota of Ficus trees — Liu, T. Y.", Chen, C. H.%, Yang, Y.
L® Ho, Y. N/, and Chung, C. L." ('Department of Plant Pathology
and Microbiology, National Taiwan University, Taipei; “Division
of Forest Protection, Taiwan Forestry Research Institute, Taipei;
*Agricultural Biotechnology Research Center, Academia Sinica,
Taipei; ‘Institute of Marine Biology, National Taiwan Ocean

University, Keelung)
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First report of Phytopythium helicoides causing soft rot of taro corm
in Taiwan—Fu, Y. S.", Ting, C. L.%, Sun, Y. C." and Huang, C. J.!
(‘Department of Plant Medicine, National Chiayi University, Chiayi;
*Crop Improvement Division, Miaoli District Agricultural Research

and Extension Station, Taichung)
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Sclerotinia stem rot of Helichrysum bracteatum occurred in
Taiwan— Chen. J. T.", Chro, J. W.!, Lin, M. J.2, Wu, R. Y.}, and Tai,
T. N." (‘Floriculture Research Center, Taiwan Agricultural Research
Institute, Yunlin; “Plant Pathology Division, Taiwan Agricultural

Research Institute, Taichung)
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Investigation of causal agents responsible for brown blight of tea
in Taiwan—Lin, S. R."% Lin, Y. H.°, Ariyawansa, H. A.%, Chung,
C. L2 and Hung, T. H.> (‘Tea Cultivation Dept., Tea Research and
Extension Station, Taoyuan; *Deptartment of Plant Pathology and
Microbiology, National Taiwan University, Taipei; ‘Department
of Plant Medicine, National Pingtung University of Science and

Technology, Pingtung)
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Hh 141 #k & Colletotrichum BEE > 81 C. camelliae ~ C.
fructicola F; C. aenigma > HMIHEIFER] B Ascomycota sp.
Fusarium oxysporum ~ Ceriporia lacerate ~ Pseudopestalotiopsis
theae ~ Pestalotiopsis theae ~ Diaporthe sp. ~ Phomopsis Sp. 5
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A05 Phylogenetic diversity, morphological characterization and
pathogenicity of fungi associated with leaf spot of tea in Taiwan—
Tsai, I-C.!, Lin, S.-R.%, Hung, T.-H.!, Chung, C.-L.! and Ariyawansa,
H. A."' ('Department of Plant Pathology and Microbiology, National
Taiwan University, Taipei; *Department of Tea Agronomy, Tea
Research and Extension Station, Taoyuan)

Camellia sinensis (L.) O. Kuntze, commonly known as tea,
1s widely cultivated around the world in tropical and subtropical
areas. Several fungal pathogens and endophytes are associated with
the tea plant, and fungal pathogens cause a significant threat to tea

leaves. Tea 1s mainly manufactured using young shoots of tea plants.
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Therefore, it is essential to control foliar diseases. Although several
studies have provided the base for the fungal diseases associated
with C. sinensis in Taiwan, but up to now, no inclusive study
has been carried out on fungal linages allied with leaf spots of C.
sinensis. The main aim of the present survey was to fill this gap
in the information of populations of fungal taxa on C. sinensis in
the major tea producing areas in Taiwan and confirm their natural
classification via morphology coupled with a phylogenetic analysis
of single- and multi-locus sequence data. In total, 153 fungal strains
were isolated in different regions of Taiwan between 2017 and
2019 from the leaves of C. sinensis plants with symptoms of leaf
spot disease. These strains were evaluated morphologically and
genotypically using multi-locus sequence analyses of the ITS, LSU,
SSU, rpb2, tefl, his3, cal and tub2 genes. The study revealed a
total of 31 Pleosporales strains, 98 pestalotiopsis-like strains and 24
Diaporthe strains associated with leaf spots of C. sinensis. Among
the pestalotiopsis-like strains, seven well-classified taxa and seven
tentative clades were included in three genera, i.e., Pestalotiopsis,
Pseudopestalotiopsis, and Neopestalotiopsis. One novel species,
Ps. annellata, was introduced, and Ps. chinensis was the taxon
most frequently isolated from C. sinensis in this study. Our results
demonstrated the affiliation of Pleosporales strains with the various
families in Pleosporales and revealed the presence of one new
genus (Neoshiraia) and eight new species. Furthermore, two novel
Diaporthe species were proposed for leaf spotting fungi isolated
from symptomatic leaves of C. sinensis. The results of pathogenicity
assessments exhibited that, with wound inoculation, all assayed
pestalotiopsis-like isolates and Diaporthe strain NTUCC 18-155-1
isolated in this study were pathogenic on tea leaves. Furthermore, to
the best of our understanding over ten species were reported for the
first time from C. sinensis in Taiwan. The present study improves
our understanding of species associated with leaf spot symptoms
on tea plants and provides useful information for effective disease

management.

A06 EEMWESEH E®RRIEGHESEEHR 2 Fusarium
solani BRE: E PURFME 37T — ZRITAAT ™ ~ B 5 - R4 -
NEY (TEREEZAGEPERELRY B EAE
TEYIREEER 2 ~ BT PSR R AT R R L)

Identification and characteristics of Fusarium solani causing fruit
rot and collar rot of passion fruits in Taiwan—Lo, P. H."%, Chang
C. C.1, Chang C. W.%, and Chung, W. H.”* ('Taichung District
Agricultural Research and Extension Station, Changhua; “Department
of Plant Pathology, National Chung Hsing University, Taichung;
Innovation and Development Center of Sustainable Agriculture,

National Chung Hsing University, Taichung)
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IR F. solani FHFRELHFFME o P REERF R » FdE
SEHEMRAE PDA EZERIPEO A EBOREOETE - 557 Ekk
B ARE  RBENEGOOE - Hep PaFS1-1 8 PaFS9
ko 7Y PDA EAREARF BB o BIEAIEFEA T 0 /)
{7 2MEEF; HeRERE N PDA FEALLETER > KA
TE2HEAHTIAR - B 3-7 [EFE - NMaF BIEETY - BF 0-2
{ElfE - TR E S EEAERA T - PRI E G R E
bS5 > PaFS1-1 B2 PaFSY EfEH SR eiT i E » &
BREATAR B TG Al i S SR SRR B E RS /KRN
PE o A RSB R 2 A A v e RS 0 PaFS1-1
Bl PaFS9 ERIRIAPETERE A (B 72 A e (o R R SR » O Bk By
o] [T E 2 R B A R S LA IR A S R IR
FH o E—DE BN TS B TEF FPylifgry & B RifTE
L7 BEREBE NG T T RINEZ F. solani ERHET 7%
3T GRS HIPT AR BRAREL BRI S NI 3 B R (Rl B 0 T
BN R B FIRE 2 F. solani ERRIR O &5 BV [E] 4 T8
s EEEM I G [ RN T T RGNEG 2 F. solani B
kM - HEBISMNERR RS -

solani f. sp. passiflorae >

A07 FEESIH Leveillula taurica |#227 & fE A H
F. Podosphera fusca 522 51 E A¥HE — BEHE ~ BOE(°
FRC - #wAE - ER (THEEZEgEZPEREY
B~ BTSRRI AR T &)

The powdery mildews Leveillula taurica on Tropaeolum majus

and Podosphera fusca on Vigna unguiculata subsp. sesquipedalis
in Taiwan—Wei, S. H., Lin, M. Y. (Department of Plant Medicine,
National Chiayi University, Chiayi 600, Taiwan)

% 2020 4 4 AFERALRAARAS > SR LT A HIRE
EARGHEBNFHAEGOIEDL - ERSHBE T

E#AENER R 50-60% /4 - YR A R - %
W R B REOEEYE - REER RS o WS
BILE 0 Em AR O R E RS - (RIBLEEMEE TIPS
B ITS JFPFIRHE - R T E M AR B S E By Leveillula
taurica s. str. o FEAN > TEE IR ESEETE O R R Y B AT B TR 5 3R
THIREER ¥ L. taurica B > SERBEURIL AR FEAAEA
—MELL EE TEY) > SE LR A RE A T
RIE S EAEYIEIAE GRS 5 A [5]— B P B 7 %2 A L R KA 480 P
o SRR GERAESEE O BNRY > SRiERE
WEEKN R > FIEEHER - HENEERE 15%-30% £
H o REAVHEE 2R R TS PR H% 2 fy Podosphera
It B A 208 BE St e L AEY) - o7 LA sRERE
JA -~ AR~ TR~ SLECEEEYISN » RIRERERE P. fusca BES
RN HT IS AT . R -

fusca »

A08 EEEE TN SRR E - AR 2R
SEE - R s (EEE YR B
VI %~ THEREUT - TTEIREZ B G RER RN RY)
Wu, H. Y.!, Tsai, C. Y.", Wu, Y. M.?, Chung, C. L." and Chung, P.
C."* ("Department of Plant Pathology and Microbiology, National
Taiwan University, Taipei ~ “Miaoli County Government, Miaoli *

*Miaoli District Agricultural Research and Extension Station, Miaoli)

BE Ry RS E DU REIE Y - B EERERRE
TR AR > Ry A AR o BRI AR
BEEN - 2 ETEE ALY 500 A > T 2~3 FEEEERE
AREE TR 2 109 5 10 H A E R AHAD ~ M=o
FHEFTYEER > fKREREEDREDSZE 80% MLk £H
REEHREFEERR > B HEERREK < AT
an AR HAIY [E]E 7 S L B E AP - B KR B
HA R FE SR ELA A SRR AR R s E TR ER B
W~ S T IRAKREE - EEER RAVREC TR ERR
BT 1R HARE 7K S 20 0 15 A B i R EE AR 18 > ORI
TEABGOERMTHE o 2 RS REAE MR S i E 15
(bt - b EERZRMgSML - WriESE/ N EREOERERA®
BEFHFEC » Y0 DA IUREHEE E R B &y Pestalotiopsis
sp. » #E—2FLL ITS ~ B -tubulin (TUB) ~ translation elongation
factor 1-alpha (TEF) = (AR YIHETZERNFYI3HT » T30
LI Multiple Alignment using Fast Fourier Transform (MAFFT) #t
e > L ETERHEET (Bayesian inference analyses, BI) K fi
KAUZA (Maximum likelihood analyses, ML) 347 - 45 FEURERK
EE SRR 2 R R B Neopestalotiopsis rosae Bl [E—
THAE o HATIRER TR E B S ERAN » 2L - PR
B~ BT - EIE R R EEERR A S HMEM AR
A LA K SRR I RORS © (R ETSTEAEN > IEE AT RE 2B R
IR - SR PR 7K SO K RIS (% » I PR R i B 2



AH o UL - PR EA DU R E R R B JURUEREFR
TATESAERR - W APIEEN - WP REMBEER RS 258
B ESRE N ET RN - SRETEERERGE -
A~ FEEFEIRE ~ 15 A (WEERER TR R =G
) ~ BB TN A REAIHISR - AR
FESET S WO SRS RGBSR G EER] ~ JR(EE
SEEM b T IRERATIAEE - DUEIL &R S ERM -

e

e

A09 EACHE A AEERS  FH EE A 2 R R R 2
ZHERR — 2K ~ OO - BREE (TBIRREZR A S
HEEEY RS - B EZ B g RERB

Survey on the types of fungicides used by farmers to control the

pi

i
~t
ot

rice blast disease and the fungicides sensitivity assay of Pyricularia
oryzae in Hualien district— Tsai, Y.C.", Hsich, W. T.!, and Chen, Y.
N.? (‘Hualien District Agricultural Research and Extension Station,

Hualien; *Taiwan Agricultural Research Institute, Taichung)

KiEREEEZREEY) - FISHIME AR EEHS
1 Hd DIAEEKEE Pyricularia oryzae Cavara. FT5 [FEAYFEZEL
A (rice blast) Ry im#s 4k H ¥ Bo B sE - HEITRAH LK
ZPaI A E R LR EE A - 2Am - AT EfCH A
0 S gL oy A HE 7 P B A RCR A AR 5 Al - ARG
DA 7 R A T MRS e FEEIE T - MG T = PR
2 Aot A ot et e A B 3 R A P B IR 1 - TR 127
ALBITTRR RS - ZaEFERELBIL 61 R B3 B
(1547.9%) > 41~60 X2 (43.6%) » 20~40 5% (8.6%) HAK o
BAEE 15 FLLEAES (50.3%) @ 10~15 FH(E (13%) - H
BB T 0 ZRURR G H CHIETEYIR I B g
TR - NHEE B R R T (45.7%) » HR B i e 4%
TTHERE LR/ E AL 31% - 052l A 20 B e M alia L B
SR ~ AR R S Y B A FLE B - {5 23.4% - HIEELD
FREEE Y BRI AL 42% o SOk SRS
34.6% > WEIIHEECERE AL 23.4% o TERGELR e T SE T Fe 0 8
B D= E R (714.8% ZEF Y {HER) - 25
FRZ (68.5%) REEBHEIFEFRZ (54.3%)  F i B R AL
I R R SR AR - AR B e dats -t - =2
R TR R B v U S TR EE R oy Bl DAHE RS 5 BRI PDA S
RhEEEIEEEE - G5 RDARRIS ~ SRR R B s A A i
= (100%) » HA R =2 (96.7%) ° mBHMERE 17.7%) 5
DI R B2 T RR 4G - AL s hI s (98.2%) ~ SEMfS
K2 (80.4%) » —FM LA (0.08%) © FF- 3 S HIHIGEE - DL
B HIIRIRE S (99.3%) ~ AR (98.5%) K2 » B ERK
& (4.6%) - &re DL ESREREREE R - BACHE A 7 A P B
W RN ARk SRR B T S B - 42% ZEHEA BT
FRATHFHIEE - = FR0 Ryi 25 2 P (T 2 B2 - (HAE B4R A R
FPAIEAGE REUR - DABER AR S B SRR = B8 07 VNS Z TR 28
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FEFEA > BURE GRS IE GET] 32 e P e e B 5 R A
TS AL RSB B 4 2 R S f T3 SR A i R - 4
A AL SRR HE TR N 3 I P (R BV R T B — 2T
Lo

A10 Identification of AVR-Pib genotypic polymorphism
and population study of rice blast fungus in Taiwan— Syaugi. I.",
Sulistyowati, L.”, and Abadi, A. L.’ and Shen, W.-C." ('Department
of Plant Pathology and Microbiology, National Taiwan University,

Taiwan; “University of Brawijaya, Malang, Indonesia)

Rice is one of the most commonly consumed staple food in
the world. As the highest demanded food supply, rice productivity
must be maintained at the high and stable level. Rice blast disease
caused by Magnaporthe oryzae is one of the serious rice diseases
faced by farmers around globe rice production areas. Frequent
occurrence and highly adaptive nature of blast disease were caused
by complicated mechanisms of pathogen evolution to escape host
defense and resistance. Interaction between rice and rice blast fungus
generally follows gene for gene relationship in which the host plant
carrying a specific resistance (R) gene confers resistance against the
pathogen with the corresponding avirulence (AVR) gene. Therefore,
dissection and monitor of the AVR genes genotypes among field
isolates are crucial to sustain field resistance. Taking advantage
of 31 IRRI IRBL lines which carry single blast resistance gene,
effectiveness of rice blast R genes in Taiwan was monitored and the
genotypes of rice blast fungus population were studied. Surveillance
data from five blast disease monitoring plots reveals that Pii and Pia
genes were ineffective in Taiwan, while Ptr (formerly Pita2) gene
was the most effective R gene against rice blast fungus population
in Taiwan. Interestingly, IRBLb-B line carrying Pib gene which
showed resistance in the past was observed to have various type of
lesions in recent years, suggesting rice blast fungus population may
have evolved and escaped from Pib resistance. Thus, we further
characterized the AVR-Pib genotype of virulence isolates collected
from IRBLb-B line of different monitoring plots. PCR screening
and sequencing results confirmed 9 different AVR-Pib genotypes
in Taiwan and the AVR-Pib locus was a hot spot of Pot3 insertion.
Furthermore, compiling the genotypic screening results of three AVR
genes, 22 groups which stand for 9 physiological races based on their
abilities to infect rice lines or varieties containing Pizt, Pik and Pib
genes were distinguished among Taiwan rice blast fungus population.
We hope these findings will provide the pathogen surveillance data

for breeding and deployment of rice varieties in Taiwan.

All EECEERE AR IR S ZE N 2 Fusarium g 7 5 8
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E— SoRIE' - B0 - R (BT KRR P
% B AR EE A RE DL CTEREZEE
i BIGEY) REHTTE)

Identification of Fusarium spp. causing stem rot and wilting in
lisianthus in Taiwan—Wu, C. C.', Chung, W. C."?, and Shen, Y.
M.? ('Dept. of Plant Pathology, National Chung Hsing University,
Taichung; “Innovation and Development Center of Sustainable
Agriculture, National Chung Hsing University, Taichung; *Crop
Protection Research Office, Taichung District Agricultural Research

and Extension Station, Chunghua)

VEREHE (Eustoma grandiflorm (Raf.) Shnn.) B2 & E AN
PIHE » TR = R B B SRR E B A [REa T
o B WP TE v BE B Fusarium oxysporum > FstiEES L
FEREER B R R 0 B 2020 4 2 AR ESE
TR B B TE AR - EREEIEE R BB dE S S0
AR Z AR - WEMEE RN PR R R
FHZLBIZ 3-5% - EREHRTIHEEE RE(L - Pk
W32 s 2 SN B R 22 B0 » 1S LR VR AR S Bl R
G A FE TP 4H 48 2% T HH ROk R A o (0 A A 13 - A B ML
RN SRR o SRR R AZER o R AH AR Ol i
Fe TR T EEELAAL » SE IS P o B AR R TP REAE
BL > ¢ Leslie 82 Summerell WIES (2006) % Fusarium B REH
it WIHHE E TS EIR EZEE Y F. oxysporum species complex
(FOSC) - #E— T4 ({b1% 2 FOSC Bkl PDA 353 » i
B 20CHelE 12 /NFRER IR LA AR KA A 28°C At
RIETHIZZ PDA 2 EVERRL - 559 7 RIR&ESYEH » B
EABGARNAERE  RAFKERER S BHEAGCKA
EURN G o RAT AR & LIS d - BEE - Rk 27.7-
428 x 3.6-4.8 pm H 3-4 {EFRHE (D8R 2 505 B 5 /N
foF EE EEIR > KER 6.5-11.8 x 2.79-4.36 um > £ 0-1 {#
FREpst - 2GR SRR A AR Rl © JEREAE T RN - BEE
HAVs - BB A NG R AR R B 4% - AR IR MR T > DUR
& 0.3% 7KBH5E 10°~10° spores/ml fEFHFR 15 ul > HEFELE
frfz 2~5 {EEME 2 PSR A R EE — B RN TERRES - 4551
BT 0 BETE 2~3 1% 0 IS A - SLRENEE
F7 2R 10°~10° spores/m] JF IR 10 4388 - &5 R340
TEFETE 2~3 AR AER IR CEBUR 2 A L HRAT B fE
AR T BERIAE EERERVERR o ME— 2R ] 5 RS R
Fusarium BEEE > ZEESEDNANGIENE TEF-1a & 1GS 31 -
4B NCBI ERIEEH B TG 01 - 588 S RS AR g B
ZE 8 2 9% 8 By FOSC i F. nirenbergiae »

B.{E Km Sl

B01 FIR A LR R G AR B A 28
(VRS — RS~ SRIETEE ~ BT (TR EE AR

Sy HYR BT REENE  TTEEEE R REE TR
ITE)

Potential alternative weed hosts in association with Xylella

El

taiwanensis assessed by artificial inoculation method —Fung, . A.',
Chang, C. M.> and Su, C. C." ('Division of Pesticide Application,
Taiwan Agriculture Chemicals and Toxic Substances Research
Institute, Taichung; “Central Region Branch, Agriculture and Food

Agency, Changhua)

FEZEMFEHIBREEME Xylella taiwanensis Fli5]
i AER eI ERTEELE - FEERHEIEING
FAEFHRBA G BN AR EG BRI N RIFR RS
o WIS S L BT AL R A AR R
BBV E TG » Xylella J& 2 99 7 6 35 - A0 (8] 5 10 48 th # (3F
% > S FHATILASREI595 e FHEY) - AW 2SR
BZFE B THRHEEGAEE ST THEY > 104 £ 106 F
TER AL E S E RN E Y o JEHE 32 B 58 HF -
1,021 EHEPIEEA > FIFH PCR A5 S 4H A% & e i Fe 3 il (] 25
HETTRON SR AT HH RIS (UM 25 A8 - B T AR R 1A
G HEARAMT B IMNEY > 107 FRFH A THEE)
R TS M R 2 BRE R - BRTINEL 15 # 27
TR - N HEfE — (i H P 1Tl - 45 38R 27 T#
HE RN E (Artemisia indica) ~ /NEEDEREE (Mikania
micrantha) ~ BRIV (Mentha canadensis) ~ R AFHYTT
TR (Digitaria ciliaris) ~ ##5 (Echinochloa crus-galli) ~ 5.3
K (Poa annua) ~ HiFHI B (Solanum pseudocapsicum) ~ i
EHFRHER LLE % (Ampelopsis brevipedunculata var. hancei) T]
W X. raiwanensis 845 o 4y H R FEMEM R == N\ T HEfdAS
S MM X raiwanensis 7 397 B &3 AT HH R T RE R RCR(K ©
TN PR B 35 TR A S S AT B AR 2 (B AE FH R
AT U TAEY) - AW DB A RES T8
HYREEL - ARAREGET AIE K R E B A SRIg HEE -

B02 Rhizosphere bacterial community differences among

organic and conventional farms in Taiwan—Fan, J. Y. and Yang, J.-1.

(Department of Plant Pathology and Microbiology, National Taiwan
University, Taipei)

Organic farming is one of the popular farming practice
strategies of the sustainable agriculture concept. It 1s believed that
organic farming potentially supports the soil bacterial communities
that provide important ecological services. However, how organic
farming influence the assembly of rhizosphere bacterial communities
in fields remains unclear. In this study, we investigated the diversity
and composition of rhizosphere bacterial communities under

organic and conventional farming. Rhizosphere soils of Fragaria x



ananassa (strawberry) and Camellia sinensis (tea) were sampled
from 17 organic farms and 16 conventional farms in Taiwan between
July and December in 2016. Bacterial communities were profiled
with amplicon metagenomic sequencing of the hypervariable region
3 and 4 of 16S rRNA genes using the illumina Miseq platform by
the 2 x 300 bp paired-end runs. The DADA?2 pipeline was adopted
to infer amplicon sequence variants. The bacterial communities were
summarized with Bray-Curtis dissimilarity and principal coordinate
analysis, and the composition of communities were compared with
permutational multivariate analysis of variance. The contribution
of each taxon to the inter-community difference was assessed with
similarity percentage analysis. The results showed that the richness
and diversity of rhizosphere bacterial classes were not significantly
different between organic farms and conventional farms. However,
some rhizosphere bacterial classes were more abundant in the
conventional farms. In strawberry rhizospheres, Alphaproteobacteria,
Betaproteobacteria, Opitutae, and Gammaproteobacteria
contributed over 40% of overall Bray-Curtis dissimilarity between
samples from conventional and organic farms. Among those classes,
Betaproteobacteria was more abundant in the conventional farms.
In tea rhizospheres, Acidobacteria Gpl, Acidobacteria Gp2,
Betaproteobacteria, and Acidobacteria Gp3 contributed over 40% of
overall Bray-Curtis dissimilarity between samples from conventional
and organic farms. Among those classes, Acidobacteria Gp3 was

more abundant in the conventional farms.

B03 Evaluation of an antibacterial weapon on Agrobacterium
tumorigenesis and crown gall microbiota— Wang, S.-C."*, Kuo,

C.-H.!, and Lai, E.-M." ("Institute of Plant and Microbial Biology,
Academia Sinica, Taipei; “Department of Life Science, National

Central University, Taoyuan)

The type VI secretion system (T6SS) is deployed by many
proteobacteria to secrete effector proteins into eukaryotic cells for
pathogenesis or prokaryotic cells for interbacterial competition.
Previous studies demonstrated that Agrobacterium tumefacien,
a soil-borne phytopathogen causing crown gall disease on various
plant species, deploys T6SS to attack closely- and distantly-related
bacterial species in vitro and in planta. Intriguingly, tumorigenesis
was not affected by the loss of T6SS when A. trumefaciens was
inoculated on host plants under sterile condition or directly on
wounded site. Thus, it remains unknown whether T6SS influences
tumorigenesis in natural infection process, or affects the composition
of bacterial community inside crown galls. Here, we established a
soil inoculation method on wounded tomato seedlings and performed

16S rRNA gene amplicon sequencing to address these questions
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through the comparison of A. tumefaciens C58 wild-type strain
and two T6SS deficient mutants (i.e., AtssL and AtssB). Based
on inoculation trials, all three strains could induce tumors through
this method, however, the mutants have significantly lower disease
incidences. With our newly developed PCR blockers, the optimized
protocol greatly reduced host contamination in 16S amplicon
sequencing. Composition comparisons indicated that the T6SS may
not be important in shaping the crown gall microbiota. Future works
are necessary to investigate if the role of T6SS in influencing disease
incidence is through enhancement of Agrobacterium colonization
in rhizosphere or on the wounding site. Furthermore, factors that
may shape the crown gall microbiota development and composition
are important for future studies to better understand plant-microbe

interactions.

B04 FEPGFEETESL East Asian passiflora virus-AOZ $& E Kz
NIEEER potyvirus Wi s H H Z B M — Bletk - T%
- B (TBR R B g BT R AH)

Identification of East Asian passiflora virus-AQO infecting Passiflora
foetida and the infectivity of different passiflora potyviruses on
seedlings of P. foetida.— Chen, C. C., Chiang, F. L., and Cheng, Y.

H. (Taiwan Agriculture Research Institute, Taichung)

FEPGEEE (Passiflora foetida) FPETEHFR} (Passifloraceae)
PEFEH)E (Passiflora) 2 LB AREY) - UM R/ NF 5T
REEF T ER - REREVE NG O] RIS - F SR 2B A
MM s L AEERAE LR HEZTET T - K%
7 2020 F eI EERERER HERSER AR ERE L2 E
PE AR o AC PR - B R A R B R T S (indirect enzyme-
linked immunosorbent assay, indirect ELISA) ~ FZ -2 & ik s
$HL B (RT-PCR) fa MR 35 80 82 AR BR GE P45 58 » #E =D
& East Asian passiflora virus-AO Za4R8 2 K55 57 BERR - #E—2
PR EREE T 0 B E AL SR T BT R Y S
RN > EITAS O REFENEEEEUA R E O &R
PR HRESHETE R I AUEUIR - HERL B P & P oy Bl 5
Z EAPV-AOTHERR (9% PL) » EAEEF LU EEERZE
JeT o AT HUH S EAPV-AO Z EFEH#HNELRE
ZHET o iR Z TAEI AR E - BUR EAPV-AO iR
AHETEBZ S A5 H EMME RS 2 Brh &
FMEZYRBAMEL > &R S8 EAPV-AO RIS [EE - #E
—H R B B AR 2 BB R R & E EAPV-AO 77
HEMR > B O AR T Y 2 G R ST BMPTRREZ £
PEA AT HERR B R 53 B > T eI L TS Bk B TE R S
HELE B R PR THAY E & R B A SO Y & RS - &K IR
Z PL iR BB EAE RO ERHE - AHEER
TR AR &R (R o AR S AETEER potyviruses (£
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$& EAPV-IB Fl1 Telosma mosaic virus (TeMV)) BEFEFAEEEEH
TR 0 PIRES RS LIREURE > BRIV EAFEL T &R
EAPV W FE5 - WE REFHER TeMV 27BN L » |
ERHEEE TR FEE AT EZ2FH -

BO0S Development of transgenic plants expressing a TOLCNDV
movement protein for studying mechanical transmission of
begomovirus— Uslu, Y. E., Lee, C.-H., and Jan, F.- J. (Department
of Plant Pathology, National Chung Hsing University, Taichung)

Begomoviruses belong to the family of Geminiviridae.
Begomoviruses are usually transmitted by whitefly. Mechanical
transmission of begomo-viruses is rare. Mechanical transmissibi-
lity has been shown to be associated with the movement protein
(MP) of begomovirus DNA-B in the tomato leaf curl New Delhi
virus (ToLCNDV). A ToLCNDV-OM strain isolated from diseased
melon can be mechanically transmitted, however, a ToOLCNDV-
CB strain isolated from diseased cucumber cannot. Transgenic
plants expressing the movement protein of TOLCNDV-OM or
ToLCNDV-CB under the control of an estrogen inducible promoter
were developed. Plasmid constructs built in a binary vector were
independently transformed into Nicotiana benthamiana plants by
agrobacterium-mediated trans-formation. MP was expressed either
in cytoplasm or nucleus to study MP to determine how MP affects
mechanical transmission. Transgenic plants were confirmed by
PCR, and movement protein expression was confirmed by ELISA.
Transgenic plants will be inoculated with the ToOLCNDV-CB isolate
by mechanical transmission to determine whether or not MP will
affect mechanical transmissibility of TOLCNDV.

B06 Development of a bead-based assay for detection of three
Tospoviruses — Kuan, C. P.!, Hsiao, C. I.!, Cheng, Y. H.?, and Yang,

T. C.! ('Division of Biotechnology and “Division of Plant Pathology,
Taiwan Agricultural Research Institute, Taichung)

Simultaneous detection of three tomato viruses, Capsicum
chlorosis virus, Tomato spotted wilt virus and Pepper chlorotic
spot virus, were carried out using a multiplex bead-based assay, a
novel detection technique that combines RT-PCR with the florescent
detection. On the basis of the establishment of the optimal PCR
and reverse transcription (RT)-PCR for the detection of a single
virus, the RT-PCR method that employed virus-specific primers was
developed for the detection and differentiation of all the three viruses
in tomato or pepper plants. The multiplex RT-PCR based method
has superior specificity, sensitivity, and high-throughput capacity

compared to conventional RT-PCR and is an attractive alternative for

the identification of different Tospovirus species. The virus specific
probes were detected without electrophoresis analysis and effective
removal of RT-PCR inhibitors. The assay was then validated using
tomato/ pepper samples infected with one or more viruses collected
from fields. The system offers a sensitive, high throughput and rapid

detection method for tomato viruses.

B07 Identification of Tomato yellow leaf curl disease
following genomic amplification —Kuan, C.-P.!, Liu, Y.-T.!, Hsiao,
C. 1., Cheng, Y.-H?, and Yang, T. C." ('Division of Biotechnology;
*Division of Plant Pathology, Taiwan Agricultural Research Institute,

Taichung)

Tomato yellow leaf curl disease caused by Begomoviruses
have become one of the major significant crop losses in tomato
production worldwide. The management of the virus in tomato is
difficult and expensive in cultivation under a structure and open field
production. In the field, tomatos are infected frequently with several
viruses during a growing season, which leads to reduced yield and
seedlings quality. A real-time PCR based assay combined with
TagMan chemistry was developed for detection of the TYLCTHV
in tomato seedlings. The designed probe for specific to TYLVTHV
was detected without electrophoresis analysis and effective removal
of PCR inhibitors. The assay showed a relative higher sensitivity
comparable to the PCR reaction. The assays presented here could
assist in the implementation of quarantine measures for TYLCTHV
on site identi  cation and in routine indexing of TYLCTHV for the

production of virus-free tomato.

B0S EEBELRREZERBYREN D TR — M
BE - BTN - ZESREE - BIEL  BeAy - W (TR
ZEg RSy 4E)

Molecular characterization of Potato virus Y isolates infecting potato
in Taiwan—Lin, M. I, Deng, T. C., Tsai, C. H., Chao, C. H., Chen,
C. C., and Cheng, Y. H. (Taiwan Agricultural Research Institute,
Taichung)

FE#2E (Solanum tuberosum L.) rIRFEIEEIEARE © s
I 5 i T TR BEE R 30~50% 0 AL 2
B A M L SR 3 2 ARl E Y A M E BRI K - EE
SeL 7 ISR TA EHE Y 5 (Potato virus Y, PVY) ~ [
$5% X %5z (Potato virus X, PVX) ~ E$5% S Ji 5 (Potato virus
S, PVS) F 85 Z 45 R EC% 58 (Potato spindle tuber viroid,
PSTVd) » HEEZLLL PVY & PVS A - BFER PVY B
Zx (strain)  DAEF 12 AU S E R BAE V) B B B IR A2 B 4 FH MEAT o7
B RIL FHANTR IR 3 0 AR R R AL > 20084F Singh ZFEX



FEEAIEESE PVY Ay ZARH BASAVER: - [EE & £
ROy TN ETaG 4 - DU E SN R #E
Pk PVY-M-1510 & PVY-N-SY4 #EfTRISE - PVY-M-1510 £ /%
P55 | 2 AR AUR B 0 PVY-N-SY4 {£55 #5594 F & 3 B8R
JEE I o R BER PVY-M-1510 K PVY-N-SY4 2 &R [RE(T
TEFF 0 4RI 9737 bp B 9467 bp ZFYI - KL EE REE
HEAZ LR > 451 PVY-M-1510 BREIEESLZ PVY
strain O (PVY®) » H#4%E 0 R EHEEFKFHIE PVY-SCRI-0
(AJ585196) FMNZ= AR TR PVY-N:0-L56 (AY745492) i FstH
HT o FHPUE B 99.5% 5 PVY-N-SY4 J&REIFEE 4> PVY strain
NTN (PVY"™) » H#Y % 4 N B HEEF H %k PVY- SASA-61
(AJ585198) Kz EEREEtA PVY- RRA-1 (AYR84984) & A HHAT »
FHUE R 99.65% 99.4% - A ITEREIERZ B — PVY 9%
FREBEEER R RREEE - (HalskE i R Ak
JHAYIRBE (Potato tuber necrotic rings, PTNRD) » BFE 2 E R »
FEIEE 50-70% - HIL - Rl A E SIS SR 28 {E PVY
FEMR 0 DI E PVY? ~ PVYC ~ PVYY » PVYN™N S PVY™ 2 EX
— S [T RO S G B (RT-PCR) 23477 > DA
TEEEREEE PVY HEBRL -

B09 BB A2 8 13 B B % (Prunus necrotic ringspot
virus, PNRSV)I&2E — R ZE ' ~ PG - BOSHE' (Bl
REMEYHREER % 5 SEN A RS E R BRIl %)

Occurrence of the Prunus necrotic ringspot virus (PNRSV) on
rose (Rosa rugosa)—Lin, Y.S.", Chen, T.C.% and Chen, Y.K."
(‘Department of Plant Pathology, National Chung Hsing University,
Taichung; *Department of Medical Laboratory Science and

Biotechnology, Asia University, Taichung)

BB R E AR (Rosaceae) IMEY) » Ryttt R B2 7 [ A
TE¥) - B2 FEE Y5 > 140 Prunus necrotic ringspot virus
(PNRSV) ~ apple mosaic virus (ApMV) ~ arabis mosaic virus
(ArMV) ~ strawberry latent ringspot virus (SLRSV) ~ tobacco
streak virus (TSV) %5 » GIEEEES[HE S ERAVIRE - RIEIRAL
(mosaic) ~ #EE (ringspot) ~ fFEBE (line pattern) ~ BEEL (mottle)
FZ1E (stunt) ~ AR (rossete) ~ EEE (distortion) 2020 FHrEEF
TR AHECR R E LR TEER A AU BRI
KCBR o SELEH PNRSV PRI o REFEIRTE R 4H AR IERY - B
BN E R EYIZEEE (Chenopodium quinoa) HETTEEPEI il -
WA SER E R B - R AR S ETHERNAZ ZEHL »
{EFH Malinowski and Komorowska (1998) Ffl& > PNRSV 41
EH (CP) AW HE—MS]F% (PNRSV-CPFI1: 5'-atggtttgc-
cgaatttgcaatcat 1 PNRSV-CPR1: 5'-gagtgtgcttatctcactetag) » #E{T
RT-PCR &l - FEHI>Z cDNA F B K/ING B R/NE 700 bp e
HH=RERSEAVAEEL 43 (AT ATH 16 @A H 4 iE H 7H
HIK/INHY cDNA J7 B > fthi 3R 43% - #E5H RT-PCR FidiEry
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cDNA J E&ji* pCR 1T Topo #i#e » Sff ok i B B2 A Fef oo it
TSN ENT - P aE BRI EEENT R BE R 699 bp » Wi
PNRSV CP ORF - & NCBI th¥igfr bh 455 » SRl NCBI
B§EHY PNRSV Sl 3 RAY CP A% e F R L I T 5 AR (U 7 1l
#598-99.23% F1 96.77-98.39% > & #T U PNRSV isolate 143
coat protein (accession number DQ983498) » #% s I AL 5
SR 53 BIEE 99.23% F1 97.49% > FEIRREE 43% - 1EfEFH
(5] R H2 7R PP B R AL AR - R AH AN R B PR T T 2
2 AR HHE  RELFE  RT-PCR HOHITRR B #iE
B EUE Pode H TEEAAY PNRSV Bi: o DIAHEFRITEES (pET-28
b) &I PNRSV CP > R S A A PE R 3 R A
PNRSV H—M:HusE » HAI#EEITH - PNRSV £ Bromviridae
FF Havirus BBAVHES - NAREI S e EL2 408% - (EAEEISMYES
TR EE AR IRITE P A BE S ~ AL~ Bk - 2 A BB BB
FEE R HEENRE - ARG PNRSV E2817E XL

B10 CEM GRS R R S A BfEER & - =8
D BERE' S B  HEE (BRI CEE RSN R
5 LSRR E MY &)

Identification and occurrence of virus infecting chayote in Hualien —
Liu, T. C.', Tsai, Y. C.", Hsieh, C. M.', and Hung, T. H.* ('"Hualien
District Agricultural Research and Extension Station, Hualien;
"Department of Plant Pathology and Microbiology, National Taiwan
University, Taipei)

HESZSZ (Sechium edule (Jacq.) Swartz.) Fy{GiE S5 240 (4
eV BeaTEER  MFARER 2 &4 HmikE - B
ZHEREW - HNEERZRIIKS RS E R > %
& ILERIT A D 35 2 AR - RTINS LR R
FREHEZER - SHEURE R AR E 1N
AR S (Cucumber green mottle mosaic virus, CGMMV) »
B NEALREUHRTE (Zucchini yellow mosaic virus, ZYMV) » #H
JNREURBE (Cucumber mosaic virus, CMV) #EfTHa00] - H @i
KT AR RSN - 8853 TR0 RS 25 F B B BEJE 1
Z9% T (Squash leaf curl Philippines virus, SLCPHV) » STk F
SLCPHV Zytydafdifl » SEMHE D &t il # R mHHL - 7®
L ERESA S 5 B W R A A58 - 109 4 8 A%
PFBUETIEEE - FE 11 HREEGAHEEE > 2 110 4 1
A E R - SHEHBERERRE - 7 10 ERESEHE -
PrRREHEEAL 200 BB MR ZOR VA K - TR 109 4 5 H HE R
R EEIRS (24.9%)  MEFE TR - 2 110 4 2 AR
K (6.8%) 0 109 4F 8 B HRSIHER ~ BESEv] e RER 1 H
TAPERUP > [FI4E 10 H a2 RITED o3 s 1F 0 ot - 12
ARSI TEE SRV EA RS - IR SIERK
KR B PR IR > (H4E PCR A0Hl > 89% ¥ By A (B HI 27
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» B4R EHZ R REEN T F I EEH - OfES
ARG N > ARG SLCPHV 1A FHIE SR & R AR B B

GE o

B11 FAIE B FL BN 240 7 B3 e A — EA
B R MECGR - Rk (TR E R B g T
TEIREEAH)

Development and application of detection systems of tomato
important quarantine viruses — Cheng, Y. H., Tsai, S. T., Lin, M. I.,
and Chen, C. C. (Plant Pathology Division, Agricultural Research
Institute, Taichung)

JEER AU BN B R R E IR EYE ZAYNEFE » 2013 4F
SR AYEOPER P 40K FE (tomato mottle mosaic virus, TOMMV)
EAD01S4FE SR # 0 1EDE B SR 55 (tomato brown rugose fruit
virus, TOBRFV) FRAFTRAFEMR Tm-22 PR - B A IhT
AR > (R PEM R 2 B8 &R E R R AUE
RN HE RBP4 - BRTZE AR H I 2 HiE - 58
NCBI #4ufi B & #k2-REEEARE » ToBRFV BLEARITHIFE
B LT (tobacco mosaic virus, TMV) HYAHEE & 81.8% »
ToMMV B AT B AR 20 3 (tomato mosaic virus, ToMV)
HIMHIEIE fy 84.3% » ZEE LRSS 2 W B HNETER S
(pepper mild mottle virus, PMMoV) EEFAEE %k 0% 55 (tobacco
mild green mosaic virus, TMGMV) BRi{#l 2 5555 4F 5 5 PE B o
& > FEREBAHE K © ToBRFV » ToMMV ~ TMV 2 ToMV
HYBSE O R R YA B LY & 7 80% @ A DI E D
P 7y » TR BN 244 Re i S s A &
THE - RIBWHNEEIEA (ORF3) #ZH R E AT
FFEEEENET o ETRERESIEES E - TR
— Mg 2 ARHR o 1 A i T IS SR ToBRFV
FEV)AR/INET 680 bp > TOMMV ZEPIR/NG 693 bp (9 DNA EY)
% > &OBTE P THESUE T IV E0YH E - BHEYIDTERR
ERER 110 4 1 H 21 ABAE ToBREV 5l R AEYIRIE
HMEEE - BRIE#ETT TOMMV 1RSSR E DB - Al
Bt T 09 770 E ] LA R i AT ATE TR A M tH ToBRFV 2
ToMMV - [ 1k 2 T AR - MECRIEIIEE @ AT -

B12 Begomovirus¥t Hip AL R Ty- 1/3 K Ty-2HEA 7 5248 — F6
ZR - REE - BEL  BEPEEURERFEYESRR)
Influence of new emerging tomato begomovirus on pyramiding
resistant genes 7y-1/3 and Ty-2 in Taiwan—Lai, H. C., Neoh, Z. Y.,
Jian, H. Y. and Tsai. W, S. (Department of Plant Medicine, National
Chiayi University, Chiayi City, Taiwan)

REREZ BRI EENFERER - SRR ELK
K BWAE R Bt FEkydk (Bemisia tabaci) {15 ¥EE R

BHEEHEREUR TS (Begomovirus)ii s - LHACEE £ O
R R B T P EE 28 5 (Tomato leaf curl Taiwan virus,
ToLCTV) » s (bEHEZREIRE (Tomato yellow leaf curl
Thailand virus, TYLCTHV)A2005 /1 AfZ @ WM i &=
EENREHBTYLCTHV R HHEToLCTVIR & EER A E - It
SN B A AC T L IS TR ARG EE W 5 (Lisianthus enation
leaf curl virus, LELCV) » £20194F » 28K B FKHfiBegomovirus
WHELAFEFEERE > PO EEFHHEHEETOLCTV
TYLCTHV ~ LELCV ~ ToLCHsV (Tomato leaf curl Hsinchu virus)
SN > FriREE SN Z %5 (Tomato leaf curl Chiayi virus,
ToLCCYV) » KA RORH (Tomato leaf curl Nantou virus,
ToLCNTV) » TYLCTHVH[ 43 ATYLCTHV-BETYLCTHV-DEE
% > LELCVA[H 5y Bdflitr % (AED) » AWT5eEt B ToLCTV K
TYLCTHV-BA HUR R0AE 2 Ty-1/3 BTy - 2470975 5k R i 4B 119 7 i
ihZ 0 DA aE s s B AT =& F i BegomovirusiH H UK
ZAAE &SR BRI L 2 AR H i 28 # Sl Begomovirus
W% o ISR BEEE o T APCRAGOHIN 3 B % 2
FEHFERE > FEToLCTV ~ TYLCTHV-BEATYLCTHV-DMIER4H -
LA 5 F583% ~ 30%8210% » LELCVHYPU{E R 22 HER
LELCV-Cha & R50% » Her & B2 H - I ¥riEiE
ToLCCY VAR HZRINE T 73 2 B o Fh&ERERTy-1/381Ty-2510%
BRI HE B i R 8 B A2 2 fiiBegomovirus i 515 A I
PR MR BN R 0 W ER L ERTEL00% - RAKFERY
il R [ P9 B R Bl 22 B il Be gomovirus Z HURRLAE > DA
TE RN TSR TR 2 E 2 SR -

CUREMAHE

Co1 T ITINE TR R 8 8 R U H B R R R T AU
il —BhgEak ~ BUSHE" - MEB' (BITLRHEA BSR4
B 17 R EME MR EREE %)

Identification of lytic bacteriophage and evaluation of its control
effect on cabbage black rot—Deng, S. C.", Chen, Y. K. and Lin,
C. H." ('Department of Plant Medicine, National Chiayi University,
Chiayi; “Department of Plant Pathology, National Chung Hsing

University, Taichung)

B Xanthomonas campestris pv. campestris (Xcc) FT5 [#EHY
THIERRE - EESBEYNEREREEZ— R
FilE R FIERHEYEE - M LOREINE - HATEEE
e H BE IR HERS 57515 72 i S e R - DA WS
i Xanthomonas J& 4 & ¥ B 52 8= - HiTE 2
MMEG B HEE L SSRGS R E T ERE - (EEERIP /a5
PR - R REREEE Y - RS R R E Y
P aEMBERZEIRDE - A1 AHITEURIEE S 7] DI S (SR
YIHE MRS SR EE - O ARERSHERI TS - 20
Agriphage ~ Erwiphage 5% o 8UARIST HAVER 882 578 E HEE



SR TR A RS o Xee2 ~ o Xeeld B ¢ Xcee2S 0 HFEER
BEBEAEEN R R ATAERS N Xee IVAZUER - MEFEAHICE
HEE R R ARCR - (EVER RS E /7 > FIIFH DNasel 82
PRAIE A VIS HER ARV R RIS > Bl & atid Ui TR
SRR RS > ERBUR @ Xee2 ~ ¢ Xeeld Ko Xee25 &
B EERY DNA » HoA/NEY 34.5 ~ 44 Fr 46.5kb » H /B AR 1 1 Al
I (Myoviridae) FUREEEE o DL ¢ Xcc2S HEaT N ER S B B H
TEEIEEE > 15 4~ 20~ 25°C BN 0 48 14 K1&M ¢ Xce25
4 i EASE - 1 30 K 35°C #Y @ Xcc2S BB 8 K 4
KB NF - S RS EE ¢ Xee25 WTFEER /£ H R
BEF > B4 9 BEETAH 6 BEHART > o Xcc2S BER ~10 FE
~103 PFU » #HIBE 2 ¢ Xce2STEIE « FIHS BT 54 DL
fi# @ Xoc25 (ETEAS S Xeo HUEZMER - #~10" & ~107 CFU/
ml Y Xce53 #Fiki oy BB K K2 10° PFU/MmI 9 ¢ Xcc2S i
TR BL L LREREAH RS > BN 30C '/
H25°C ROBIREREES 12 /NS AE R o SE KR E A
7R > Xee53 EFE ~107 ~ ~10° ~ ~10°Kz~10" CFU/ml BY4HF153 BIAE
B2~ 24 5 RHERE O HERARIEE 8 RV
@ Xcc2S FRFRARFEIR » XceS3 JEFE ~107 K ~10° CFU/ml 4EH]
SYRIESE 4 e 8 RHFURE > HERERIEE 8 RIWFHRE K
@ Xce25 B XeeS3 A RE FREELH £510000:1 « (£ 264E5 6
G R/ NS R H B VU S B AT T R - R
L 8 mi~10° CFU/mI /Y XceS3 Mmi - 48 1 /NI R
8 ml HYHEE /K ~ ~10° PEU/MmI #Y ¢ Xce25 BIF ~ 20% BUR
PR FTRMER T (1000x) ~ 5% 4EFIEIZ2A0% (300x) K 81.3% 52
FERl e R MRS A (1000%) - BFEIRTM > 2B RfE T 8816 K-
S /K ~ o Xce25 ~ BRERMIE - 4 FIfE R 3215 80 R &
PR A B 91% ~ 10% ~ 30% ~ 29% K 16% » st o triEn
¢ Xce25 FRHEEAFBENPARE - BEEN R RS R -
AR5 45 BRI S o Xec2S A LU R G HE BIE - B
BB HFAERLRIE R EMET] -

C02 I Bacillus amyloliquefaciens PMBOARY &5 I /5
AR S B 2 PA — B3R ME R (BIL R EREY
REMEYIEEZ)

Establishment of fermentation liquid formula of Bacillus
amyloliquefaciens PMB04 to control bacterial leaf spot—W, F.,
and Lin, Y.-H." ('Department of Plant Medicine, National Pingtung

University of Science and Technology, Pingtung)

EHHUE S E RS 2 — » EEE DAIh a5 F 2
& o BHGE R EAE S - B Xanthomonas perforans Pt R% > 4
R PR R & s BRI  E R E E R - IhR R E DA
SACTSESETIE £ T GEM - EHAN A A 5 B TR
EtRED - IR A EH S Z e BmE B - R
W seiEene F CRE R TR W R LA B B A B
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YU Bacillus amyloliquefaciens PMB04 Btk » 5L HAE
SE R AR B 1 B G 2 VB G T LSS R B U7 - B 0 M
# PMBO4 R EIR I B 2 FE e T » 45 5RER PMB04 1£°F
M BRI 2 s R 2 A& > Hp NP X perforans 2
PSR i R 883 H¥ X, perforans 7 RNEIFRIN AR RiFH
PiaE Sy o #E—PFIH PMB04 Z MM ORI/ AR » oI FEGHBUE
PR RS R DR <~ 45 2 « Ry THETH PMBO4 7 & K
A% > DL PMBFL-2A {FE R EBESEIEAC T » 53 AIF A 500mL #
Wi 30 ATHEEE T TR - SEREEDT 0 1 500mL HRf SR
s DU EER 0.5:0.5 & 11 ZBo)735 %% mTE 100% 2 R
HE—L R 30 ATHEERERE R FIEC 7 #7 PMBO4 #EHiaE

B ERBURRELD 3:1~ 2:1 DL 0.5:0.5 2B g
100% 2 EERER - BBt AR &5 R h BURER &L 0.5:0.5
K 2.1 ZBCIT R 35% 2RI - BEERE 0.5:0.5 Bio TR
ZEETERAETT 200 ~ 500 (EAmRERRIH - HEfE IR 2 MEIEE Ry 30%
B2 40% » B EIEARAEIGAE o K TR PMBO04 BN [EZERK]
MR EE AT & PMBO4 BN [E ZEmMIETTHRE BN
45 BB R R SE T K SIS 3B PMBO4 S B IR - &
7~ PMBO4 wIREE A BLEERIIL[E S 2 BT < AN - &y T IR
HMEMEREE A @& EHE PMB04 SRR 2 HE 2 1
DEACIHBLFTAL 0.5:0.5 Bl )7 2 2B L E R B R E# E - 45
SRR B P P S L 0] e T L B R T S I R TR By
40% » H[EFRH R Ry 45% = &M =5 H e
(KA ¥HIR4H - B IEEREH PMBO4 #5115l S AL sl S [ A 0
MRS o &% > By T BRET PMBO4 ¥R ERT A 2] > F
A iturin ~ surfactin Jz fengycin 25 [ $H#E1TERRRN » 45 548
7~ PMB04 B &AL iturin Z LR « &% ATl - AT
PMBO4 #& B HC 7 v 36 4 B PEBE RGN 2 354 > HRgE DI
o5 HE— T BRET -

o3 7K BT R T e 0 9 A AR R AR e R I R 2 — #k
g~ MR - S - AN (BB FTE YR A
EEAA T EELEH)

Effects of flooding and inoculating mycorrhizal fungi on the
infestation of tomato root-knot nematode.—Su, I. F.", Lin, S. I.%,
Chien, L. Y.', and Yen, Y. C." ("Plant Pathology Division, and
*Agricultural Chemistry Division, Taiwan Agricultural Research

Institute, Taichung)

TS VAR 4R 8L (Meloidogyne spp.,) & LHtEE)
A ELREEY) > WIEEN - BER A 100% BIE8T7RE
% o ML LA AR B MR B 408 (2™ stage juveniles, 12) »
FIR T R o3 b 4R RE B 43 gt B 22 s T R AR AR ET4H 4% - 4h
BT AHA VAL R ~ REECTRMA » W v HEGZ RS
YHREHE 25 ~ K SRR IS A o TSR RER{RE A
THOL 1% A S B SR s 8 > 3 25 A 4R ST B T I R |
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LHEIERERTE TS LA - FERATHIAMIE R EATE
RITE > BR&R et LIEENEZE B - KRR &
7K B i AR Bl R A AR A ek R IR B e H
AR A s DU SR AR R AH AR B I 22 SRR H b - 1878 60 K
% AR EE TR B AR ES o B LR BEE
EEKBHME - 55 1 RETAE 12 WG > PN Al i
b 8.3 & J2 USRS/ E A T2 Wb > BEFISE 70
KA - FIFAPEHRE 12 PR S /K07 - (Easiesz R el —
Ko AIZ g 2N BEE ) - B HREHER 0% -
12 MK 16 K - B LABRSH R ER s de =% - A S S e
MK 14 Ky 12 B REREMERIR AN A 8E
HY TR « $810L - fEMEARTEE RTRy R > S0nT DU K 14 KDL
AR AR AR R m A RS T o 59— kB U Ok B AR B
¥k > ffEClaroideoglomus etunicatum (LETC) ~ Funneliformis
mosseae (LMOS) ~ Rhizophagus clarus (LCLM) ¥1Rhizophagus
intraradices (LITR) o st B R B o7 Bt sl iita ik 2 &
301 ghits » SRR E R I o B m 7 I G Es 12 B
BHIFRER - G 15 4 FEEE 100 & 12 - SRR
s 5 AR REEEREZHRESEERL 18% @ MEEE
RE LMOS BRH4HAY45RE A Ky 0.7% ~ LETC 5 0.9% ~ LCLM
Ry 4.6% ~ B LITR Ky 9.2% - MEERHNHIZ LMOS #IHI=RE
96% ~ LETC %y 95% ~ LCLM % 73% #1 LITR % 46% ° #RIf
TEEL R & B IR B R B A R 4R e A R AR PRk s ~ TE R
b EREE SRS o (I RG22 R o R o R
LMOS B LETC w]HIHIRRI 45 55 BB FTREAVERE] - T91ERYRL
EAIERESENE AR A

Co4 AE T EEEREE TR E ARS8 - B
T - BIRT - ZIER - MR FEE (THEREZA
THREREURY  (TBIEEZ 8GR ENRD)

The influence of different soil covering cultivation methods on
chrysanthemum wilt disease —Liu, T. H.", Liu, C. F.%, Tsai, J. H.},
Lin Y. R.), and Li, I. F." ('"Miaoli District Agricultural Research and

Extension Station, Miaoli; “Tea Research and Extension Station,

Taoyuan)

A DA S B R AT B U7 OB R A R R TR
PR E TR 2R EMREER L RE TN - IREHER
RUSEAT A Z ARG SE BB UL - TR ARG R DA H e A E
F2% > BEZEAVRSLHANIE > CREREGH
B E F Ry e Y BTG BE T » A5 [F) 138 7 R el Bk
FI 3 fEERE - AEMRRIREAN  PRAMEHDEEEE R
HETK R EE » &R A DI SRR BT R R
IRFPKY SR > RS ~ PRIERIRS - @AM 2 MR
FREREEER U ERBPHEGTE > S/MNLE %R
HEERSHE BT IR - AR LA UL - B LH

§ 0 LHSB R EEREBAAEE D B - BEKD
B ERAEE - REAEM > SERAEENR L REN O G

GEE o RN D RN A LIRS - LI B
RIBBARBE AN A BORAIBUAR & > BIBARBH L B ER 25
Doy WIEEEE ER 27 A0 MEEIBEZERR - 4
BEXEHELENHEZBBEPLOIRS S EER AR
60~70% > EEHHRAZES A BB O SR AT E
HTR > RBEAEILH RIS TR IR EERE 95% LA
b AT HERG ES > 25 0E i e B (LA -

Co5 FIR GO B ISR E O R SR E S S
RE Bacillus thuringiensis HS1 (REETHYE A=) EBLIEAE Y1
WEHRDIAE ] — B - SREW - R - e SR
V(B ER AR GRE R

Using microwave assisted extraction (MAE) to improve the
ferredoxin inducing Bacillus thuringiensiss HS1 to protect plant
resistance to biotic and abiotic stress.—Tsai, I. Y.', Chang, Y. C.},
Lai, K. A.', Chiu, S. C.!, and Huang, H. E." ('Department of Life

Science, National Taitung University, Taitung)

s & H (Ferredoxin, Fd) EHYHS N & T E T EHIENE
H > HFEHE LB ERGIR SRS - e EIEYER
FE N E YR SRR c AT R EE A
N TR &R FIRBEORNE - eI HEY N E
IR A YRR DL - (HE 25 HAEEEYIN L 21
RZ RNV B > Ry FEREIA Y 2 2 5ERE - AT B
T oy EE s HS1 I EERE - SEIRHS L BRI 2 S E Y R
B4 REIRE O'E RABMEZNEET - AR ERRA TR
f87F AtFdl ~ AtFd3 R &7 PT-Fd ZRFHEAEET - e
T ABA ~ 2 ~ JA ke SA BB ISAHRBAELA o A=Yl
AMATF L - 408 HS1 REMZEEIRTTH HEESENE Pseudomonas
syringae DC3000HYHEHTAE ST » [FIFFHET045 “CrEdfbitE - MiHS1
B ERE B Bh A I BT E MR B Ralstonia solanacearum Rd4
HYRE » DUSFRFB AR PUE/KE - 4 (11~2H2019) )i
=albat o HSIRefEA-HBHERE S - FREHEEEDUEL
FEARRE RN TIEEE (5~TH2020) GEF-HEAtEkEE
TER B BUEHAASRE - KT BRI E R E EAH ERIEA
HE O] BE 4 RV A W2 B > DO R RER N 18 E R 2 i 52
EHSIHVORESUR - AH7E 88 R RO BB 25 H0U% (Microwave
Assisted Extraction * MAE) ZREEEIHS] » B Ep4E R SBMAE
I FR 12 THS 155 T B RS A28 1T DACR A 575 225 25 Al 5 20 B AR B AU At
O RIAPUMERRIC Le COIIFERFRIA » (HZ AN A R Tt
LePRIFVERERIN & o AR AR TR AT HS1 A9 =
B o AIHBEE FIPODEE Z2EMERY BT - HAth b R A
M P45 SR T AR F A B TR R A v A E B & ish E Le COIL
FIRAHNE T SA PiMERRIELe PRINIFRIA o Falthfioe4s T8



N 0 A HS1 R T AE 7R A BAL N B 1 SR B FAAH (DLRY
PREEGEIR - T HMAERY R Rt SEAE PR HS IBUER AR T AR
EFREREHSEME - (EA0R (R TR A AOE S EHST HIA
REA UG TRIA K ABAFSTARRBHRISUME - A CRESAGUIEA
IR A I A P Y IR

Co6 Pseudomonas chlororaphis as a potential biocontrol
agent against Panama disease caused by Fusarium oxysporum f. sp.
cubense—Sartika, 1.."% Yang, Y.-L.°, Yeh, H.-H.”, Sulistyowati, L.%,
Aini, L. Q. and Shen, W.-Q." (‘Department of Plant Pathology and
Microbiology, National Taiwan University, Taipei; *University of
Brawijaya, Indonesia; *Agricultural Biotechnology Research Center,

Academia Sinica)

Fusarium oxysporum f. sp. cubense (Foc) is the causal agent of
banana soil-borne disease, known as Panama disease. The emergence
of tropical race 4 (TR4) strain of Foc has posed serious threat to
worldwide banana production. Management strategies such as the use
of resistant varieties, fungicides, field sanitation, and other cultural
practices have been suggested for Panama disease. Additionally,
biocontrol agents have been considered to be environmentally
friendly and can be implemented to sustain banana production. In
our laboratory, one of the bacteria isolated from banana roots in an
organic field was identified as Pseudomonas sp. AH1E1, which
showed potent antagonistic effect and promising biocontrol ability
against Foc TR4. In this study, using several housekeeping genes
such as atpD, carA, recA, 16s rRNA, gyrB, rpoB, and rpoD, we
further identified AHI1EL as Pseudomonas chlororaphis subsp.
aurantiaca. Biochemical assays demonstrated that this strain
exhibited various traits for plant growth promotion and ecological
fitness, including the activities of siderophore, indole acetic acid,
oxidase, and phosphate solubilization. LC-MS/MS analysis were
performed with the dual culture samples and antifungal compounds
such as pyrrolnitrin and pyochelin produced by P. chlororaphis
AHI1E] were identified. Two operons, potentially responsible for
the biosynthesis of pyrrolnitrin and pyochelin, were also identified
from our sequenced genome. Colonization study with GFP-tagged
strain was also conducted under laboratory condition. The presence
of this bacterium in banana rhizosphere was also detected from
the original organic field using the specific primers of 16s rRNA
gene. Interestingly, this strain efficiently colonized the rhizosphere
of banana roots and also grew limitedly inside root tissues. Pot
biocontrol assay by soil drenching method showed Pseudomonas
chlororaphis AH1E1 efficiently suppressed the disease. In the
future, we hope to further develop a formulation and protocol of this

candidate bacterium for field application.
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Co7 TR B BRI RW IS FH RT3 06 7 A 2 B < SR Al — B
BI{' - BEDLEE - FOHHEE - A5EEES (KEASESE TIREAY)
FHZE 2 I EVE N BB RIS G 4 ~ K ERE Y
ARAE])

Effectiveness evaluation of Streptomyces sp. W to bio-control on
Banana Panama disease in field—Duan, k. J.!, Chen, Y. 1>, Kuo,
C. C.7, and Yang, C. C.> (‘Department of Chemical Engineering and
Biotechnology, Tatung University, Taipei; “Division of Technical
Service, Taiwan Banana Research Institute, Pintung; *Tatung

Company, Taipei)

HHE (banana) AEEEE Y B TERE =GR ILE
(Canvendish, AAA) % » AR A 6T A HE - Higdk
SHRAELER 7 (5 (LB B0 AR BN S WU B (Fusarium oxysporum
f. sp. cubense tropical race 4, TR4) 5[#E > FE LK (Panama
disease) Fy FEIREE % 2N - B HATALEPIE )%
LR R By IR E R (soil-borne) FFIE - — H AZ HE M
DABIBR « BRI » A AE DA s A INE R SRV 6 TF-Be 2 T 05
BEEER o AWFESET E 2B LA I 2 g T AR s Rk —
RIERFR L 3 TR4 H B IFHIHRIRUR 2 4R (Streptomyces
sp.)  ERRAEEW § &OREVRETR KA L HEE N - 22
R K T R R - M — 2 0 58 B G T e 2 i B
TR FIFE 38 - 1R EWT9TE3R Strepromyces sp. W EATREE
030 WIS TEAR AN FE R E AR50 £ (indole3-acetic acid,
TAA) » &8558 B 4 R BOR AT (R R N & AR BT
B AR - RE—SRE W ERPaEER 2 BT -
FHLEA S EETORERNL 1 EA% > EEN 5 R
& ZhEH 1.5 x 10° propagule/g soil TR4 isolte 272 /b1 »
PR /K P RGEE B 10° ofu/ml W RS EER 30 ml 52
RREER » N DU K R S IRAE - TPk 1 4 R 20
R o EEIVRZE (25-35 C) B BHEIEEENRRE -
MRS AN IR EET By 0-4 (E554] - 0 Rl > 1 RIER(LEL
T EE 1 BEEAL 0 2y 2-3 BESEALEURESES] 0 3 B 3 Rk
)1 PmER S 4 4 1 LI EER FREEFMERIET - 455
53 EHIFEE > W EEE 2 ILE SRR A
Fy 0.42 BEERFAEIIE4H 0.85 (p = 0.05) & 2020 4F 12 HHAFE N
TR VB (L9 BT 4 x 107 propagule/g soil) #
17 RIS E » BFBIMb 2 LA/ UBET (B2480) =2amn
& 10° cfu/ml WEHREEER 25L 2 100 L HT7KHE Imin 452
FCHERE - DRI E AR K 2 R B Ry R A - SRR R LA R DA
Rl s Bmas 51 (split-block design) J7FUEME N HERH » 2R
BRI 4 B > S 20 £F 5 Ef% > S 2 AR
REEEN 10° cfu/ml W EG#ESEER S00mL » LRI04 2 - G55
FEE > 5B = H S R S A T TR R B R 40 1 A R4 17.5
% ~ fFEAEATRERES B 10.0% - (ZHEATEHEE 2.0 % - &
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HEATEEHENG A H BN 0 ¢ TR 2 #RE A 0 Ry 49.3 ~ 64.9
63.0 A1 70.4 cm : &F b - WAREER W A {EHE (e &AL

ROWEANGEESEER B REKHEERES(EZH
Tk -

Co8 i BB AR A L /K P B U = P D R S A — 2
B MR - BB A - BoRE - MERED (B
RRHE KBV SEE &~ "B AR A5 4~ BT
PRRBHOREE Y R BB B )

Evaluation of the effects of plasma activated water on control of
strawberry gray mold—Xu, Y. Z.", Lin, Y. I.!, Hsiao, C. P.2, Huang,
J. Y., Wu, J. S and Lin, Y. H."? (‘Department of Plant Medicine,
National Pingtung University of Science and Technology, Pingtung;
*Department of Mechanical Engineering, National Chiao Tung
University, Hsinchu; *Plant Medicine Teaching Hospital, National

Pingtung University of Science and Technology, Pingtung)

HE (Fragaria x ananassa Duch.) EFPRER S &%
Bl REREEESEREEY 2 — - BERREEES
BEZBIKMURE (Botrytis cinerea) ZJEREA: - BE|&H 2
ERBIBIFHR SN 0 REAFEGRE > AR
FRAIAT - BT REERE I 2w E PG - 22
(LEREERIAEL TR TR o T 5600 RIS I BT S B R 7 A B - 3
R BRde 2 EMiRmiatE - B LR R AR E AR
SEMHE - AslipEer HEHE(L/K (Plasma activated water,
PAW) & ARBHNEYE R » A& EFEHERE LKk
VEIKEURE - mEERAE RS E o EAELAKRERTHI K o
(B. cinerea) Z 4 » A EHE(LKAVRE B RET - 15
[ 90% A b o fEAh o FRAMH R i TR B AT T ALK BE R
FEE R BN IR 85 o &5 LRI > IRIEEATE LK
AR A RO B FHEAUR - HEE S A\ THERV R E
WP 3 o AT L/AKRT - ARAREGET e R R (L2 EE R
WA E Z EVIREZENETTE » M RAE R TSR E
B .

Co09 Rhizosphere microbiota and its potential application in
biocontrol of the roselle wilt disease —Yu, Y. H.!, Wang, C. W.>**3,
Feng, R. Y.5, Chen, Y. L.", and Tang, S. L.***" ('Department of
Plant Pathology and Microbiology, National Taiwan University,
Taipei; “Taitung District Agricultural Research and Extension
Station, Taitung; *Biodiversity Research Center, Academia Sinica,
Taipei; ‘“Molecular and Biological Agricultural Sciences Program,
Taiwan International Graduate Program, National Chung Hsing
University and Academia Sinica, Taipei; *Graduate Institute of
Biotechnology, National Chung Hsing University, Taichung; ‘"Master

Program for Plant Medicine, National Taiwan University, Taipei;

"Biotechnology Center, National Chung Hsing University, Taichung)

A roselle (Hibiscus sabdariffa L.) disease survey conducted
recently in Taiwan reported that roselle wilt disease occurs widely;
however, the causal agent was unknown. The stems of wilted roselle
were browned, slightly constricted, and showed white aerial hyphae.
Rotted pith was found in the vertically dissected stem base and
macroconidia and microconidia typical of the Fusarium species were
observed under a microscope, indicating that roselle wilt might be
caused by Fusarium species. In this study, we isolated 119 strains
from wilted plants grown in six roselle fields in Taitung county,
Taiwan. Koch's postulates were used to evaluate the pathogenicity of
these strains, among which we found that Fusarium solani K1 (FsK1)
can cause wilting and rotted pith on roselles similar to those observed
in the fields. This is the first demonstration that F. solani can cause
roselle wilt in Taiwan. On the other hand, microbiome study was
used to decipher the microbial composition in healthy and diseased
roselle rhizosphere. By an overview of taxonomic composition
plot, we found that family Nectriaceae showed higher abundance in
diseased than healthy rhizosphere in all 3 fields in Taitung, Zhiben,
and Taimali. The ITS sequences of isolated 119 putative pathogens
were blasted to fungus OTU sequences. The otu_JX371352 hits
most of the putative pathogens' sequences (with approximately 221
bp), and those strains were F. solani, which can serve as another
evidence that F. solani was the main pathogen caused the roselle
wilt disease. Furthermore, Bacillus velezensis SOI-3374, a potential
biocontrol strain isolated from healthy roselle rhizosphere showed
unsurpassed anti-FsK1 activity, which can use as potential biocontrol

strategy against roselle wilt disease in the future.

C10 IR BERT IR B S TE R I R 14 9 T B DA R ST
ft — ZEARAT ~ POSE" - B2 (TR ZEgEhER
RS

The efficacy of non-pesticide materials on controlling postharvest
diseases of pumpkin—Lo, P. H.. Lin, Y. H., and Lai, Y. T. (Taichung
District Agricultural Research and Extension Station, Changhua)

VG N (Cucurbita maxima) XFBETEIN » E2ZEH
SRR TASERE - R E BRI - B REL0-13CH
BT o AT 2-5 B - AAREIERE - R E AR R
H R Phomopsis sp. ~ Colletotrichum sp. ~ Fusarium solani f. sp.
Cucurbitae J Fusarium sp. SRR EG R EFEMH - 2208 5%
EEEMERIES » BIL - R0 vae R - BN
SHEBR BN - ARWT5e LR EER T A E M 7 B AT i il e 7
PR - BRI EERTRE 3 (87 - WE D IR EDRE 2 K E B
KB T SR W R % - R IR & 2 e R, - W



REWHEIN > AEHEEDEEEEY) - By~ HE%E R HES
g DREIERENEEM BOX 8RR ERE - $RE
o RIS 3 (A > 40 ppm ZIEEE/KEE 100 4552 500
EFERER - AR EAERLE - MR T HEA 210.1%
F00.01% & T FEEARPEEE > A AR R E &AL - Ho L
HT R X AR EHE - mR RN RN E 234 0 R
HrcER 3 18 AT R (S Rl 14 7 5 PR R 41.66% © S5 [FEIFE
FREENTEEM B E S TR LR B S E RS - REk

TKBLEE T R T A R B R TR i R S
2
c11 EEFEERINA I —EEE - mEE (TRl

EEEZ B RSB AT E YR R 4H)

Study on disease management of green onion diseases caused by
Phytophthora nicotianae in Taiwan — Huang, J.-H., and Yuan, C.-Y.
(Plant Pathology Division, Taiwan Agricultural Research Institute,

Taichung)
EEFEITHEGTLBHEMKS > RS HBEESE

T0% LA o AR AQ 2808 45 A SR I TR AT ARG N » A8 Bl b it
&Y Phytophthora nicotianae Breda de Haan (syn. Phytophthora
parasitica Dastur) 582 HERIEE BE > FEEEYR
&~ &~ Bk - LRIRT - REFEDaEN » NEEE b
MEV SRS E EOR R A R R F RN
ESHRERINEIERURYE (ECy) /MR 10me/L A FLE 7R - #
Eedhioe - HESE ~ TR, - IRIGH] ~ ERSS - HEE - 2
Fi ~ JHEESE ~ RN E PR R TR o D DU RS A
BV G EE R B A S R Z e ) - A LA
B ELLHOT - SRR - SR - LS - RS - B
Hit o B P R R S IR LY SR 6.1 15.6% - RJE s & A
B Rl I T I 7 B P MR ER BRI SRR FR A S I 24.4 35.6%
DARe G AR Py s o A L BBy 24 FEO AR B S R o A o
TS RRMEAERE 28.1  35.4% - EARIAAMIERIT 62.4% &
FHEEALE > W APNa)] - 75 2019 FryHMEHER T - 555k
BT lC 7 B L I S PR B Y SR RE 0 A By 12.8% 2% 16.5% » &
B RRAHSERIE 29.3% ARZE 2R MRALEN S iR R 8
IR HE RS T Ry 21.6% B B4R i E 72 52 - DL
T 7Rk 75 EUAIG SR EL BB e R 2 ~ a7 ~ RAL B 2 A
BT L) 2 e FH I B S R Y B DA U - &S RBURE LT
FREETHAR IR E AT 14 RERER 1| KA 1 RZIHER
5.2 11.5% -~ ioBRRERTECTERERERT 14 21 K 1 2%
W R 213 25.0% ~ RALBK ZF IR BRI E RERERT 1 4 R
Wi 1 WL Ry 42,6 42.9% - BLEHIR4R 67.0% B 2=
5o £ 2020 FEAVHEBEET - WERHS 10 14 Rl —X
CREEREHTIC T ~ TH T RIERERAT 7 RAHEA 2 RMERTT (&
W& 1 AL REE » DL Srey bl miieE fE Tt B pE B IR
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The control materials screening of oil tea leaf blight disease —Lu,
P. K. Lin, R. C.!, and Chen, Y. F.” ('Hualian District Agricultural
Research and Extension Station, Hualien; “Department of Plant

Medicine, National Chiayi University, Chiayi)

HEE (Camellia oleifera) .2 Fréc $% W EHEMF A H
Haradamyces foliicola &% RE » TR RIS B A
—REGEEEEIZRKN > WILEREZIR - RN EEEEE
R SR AUHE W B A S S EINER TR
Rk ZAEEEOEIFER > HWEEEEEIR - mels
o EA LRI BER S SEYE > IR - FEL K
HESHIIRL > BE RS (propagules) ° &% BB S5 AE R T 2 0E%
T BRI TISE T - 2 N EE R A e s B DU E SRR
HE > PUREFEE HL_CO-31 ~ HL_CO-35 ~ HL_CO-41 % HL_
CO-42 HATHENEERIGHE > NFEREEM K 4-4 XEHZ
T TR TR ALE 1000 % - 80% FIRMERRES 1000 % 0 DURAL
EREEE 25.9% F35EM ~ 75% FEfR{E 160015 ~ 23% EaFtE 2000
fiz ~ 84.2% =157%F 1000 £ ~ 33.5% [R5 1000 % ~ 70% HFE
ZARF ~ 40% TEEGF 1500 5% ~ 5% FREBZET 2000 % ~ 39.5%
FREHZ 2000 % 0 (T = HE S E RGNS - slgsS RER
JEREEE M B AR E RINFIRIEET 65% DUT » IR AR A
#H o M—RLEBE R R BERERG ] - =155 - e
o FESFE - RS EE 95% DB 2 HIHIE o 5
HM SRR o > e A S TR 2 A5 vE R T 2 P et
oy Ry BERE T — H Bl R — HIESE 20k > MR DIDE Bk
TR R A > #EEH PDA WRBHEE R EIIRA > SR 4 &
W BEE S HiBHE AR - p{Bnss BRI (& i 5Tl 2
SETEAR By 23.5% > BEREATHE A M 2 SEEER Ty 20.5% > HHIR
MEERE 100% » SRRk - S F BRa IR
TRl < R T e e A 1t P T R R B L D VB R -

B FRESAM
SA01 Evaluation of Luffa accessions for resistance to Fusarium

oxysporum f. sp. Luffa—Namisy. A.', Chung, W.-H."? and Rakha,
M.? ('Department of Plant Pathology, National Chung Hsing
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University, Taichung; ’Innovation and Development Center of
Sustainable Agriculture, National Chung Hsing University, Taichung;
*Horticulture Department, Faculty of Agriculture, University of
Kafrelsheikh, Kafr El-Sheikh, Egypt)

Fusarium wilt caused by Fusarium oxysporum is a serious
plant disease that causes great loss to cucurbits worldwide, such as
watermelon, cucumber, luffa, etc. Among these cucurbit Fusarium
wilt, the F. oxysporum f. sp. luffae is limitation factor to produce
luffa. Grafting major cucurbit crops onto Luffa rootstock has been
reported but resistance to soil-borne diseases in Luffa is largely
unknown. The objective of this study was to screen 20 accessions
belong to Luffa aegyptiaca and 8 accessions from Luffa aegyptiaca
for resistance to Fusarium oxysporum f. sp. luffae isolate (Folust).
Folust 18 a very high virulent Fusarium strain which isolated from
Luffa rootstock in Nantou in center of Taiwan. Among 28 Luffa
accessions evaluated, two accessions (L30 and L26) of Luffa
aegyptiaca were completely resistant to (Folust) with no disease
symptoms. In addition, three accessions of Luffa aegyptiaca (L7,
L9, and L11) were highly resistant with disease index ranged from
(4.4 to 6.7%) and six accessions were moderately susceptible with
disease index (43.3 to 49.3%). Resistant accessions were selected
and further evaluations for resistance to more isolates of Fusarium
oxysporum f. sp. luffae. These finding might useful for breeding
resistant Luffa rootstocks and cultivars that can be used to manage

this endemic disease.

SA02
of fungal species associated with Welsh onion foliar diseases in
Sanxing, Taiwan— Wang, 1.-Y.', Tsai, 1", Wang, C.-H.%, Lin, Y.-C.",
Hsu, C.-H.!, Cho, Y.-T.!, Hung, T.-H.", Tsai, Y.-C.%, and Ariyawansa,
H. A.' (‘Department of Plant Pathology and Microbiology, National

Characterization, pathogenicity, and phylogenetic analyses

Taiwan University, Taipei; “Hualien District Agricultural Research

and Extension Station, Hualien)

Welsh onion (Allium fistulosum L.) is one of the main
vegetable crops in Taiwan. Comparing to other crop growers, Welsh
onion planters are concern more on leaf diseases. Leaves of Welsh
onion are subject to various fungal diseases such as anthracnose;
purple blotch; rust and Stemphylium leaf blight (SLB). Purple blotch
was considered the most prevalent foliar disease of Welsh onion
in Taiwan. However, during 2018 - 2020, leaf blight symptoms
somewhat similar to those described for purple blotch caused by
A. porri were observed throughout Welsh onion fields in Sanxing,
Taiwan. The severity of the disease varied among cultivars, causing

up to 10% yield losses in most conventional and organic Welsh

onion commercial fields. The initial symptoms consisted of either
small, yellowish-brown to tan water-soaked lesions or whitish
lesions with purple centres, which are very similar to purple blotch.
When the disease was severe, the leaf spots merged and the leaves
turned prematurely chlorotic and senescent, ultimately drying up
and resulting in leaf dieback. For the past few decades, continuous
application of fungicides recommended by Taiwan Agricultural
Chemicals and Toxic Substances Research Institute (TACTRI) such
as chlorothalonil, difenoconazole and iprodione was carried out to
manage the foliar disease of Welsh onion fields in Sanxing, Taiwan.
Moreover, in our recent field practice, we observed that these
recommended fungicides and their commercial doses do not control
the disease. However, correct species identification, epidemiology
and control of leaf blight of Welsh onion is not well established,
therefore, the main objective of this study was to investigate the
causal agents of Welsh onion leaf blight in Sanxing and determine
their pathogenicity. In this study, we surveyed the 27 Welsh onion
fields located in seven villages commercial in Sanxing, Yilan. In
total 769 diseased leaves were collected and among them, 394
lesions caused by Stemphylium sp. (51%), and 359 lesions caused
by Colletotrichum sp. (47%). In the present study, 82 fungal isolates
were obtained and preserved. During the field observation, two
major types of lesions were observed, of which S. vesicarium caused
limited oval leaf spots in light to dark brown, with a darker spot
core producing spores, and Colletotrichum species caused light to
dark brown leaf spot without a certain size and usually covering the
whole leaf. Remarkably, we did not obtain Alternaria porri which
was used to be the major pathogen causing leaf blight in Taiwan
onion felids in our survey. The morphological identification was
based on features such as fungal colony, sexual or asexual spores and
reproducing structures. Moreover, the molecular-based identifications
were carried out via multi-locus sequence analysis, and the isolates
were differentiated up to species level via polyphasic approaches.
DNA alignments of multi-gene data set consists of ITS, gapdh, cal,
and ITS, rub2, gapdh, were used to developed phylogenetic trees
for Stemphylium and Colletotrichum, respectively. The isolates
frequently obtained from fields were identified as Stemphylium
vesicarium, Colletotrichum spaethianum (C. spaethianum species
complex), and C. circinans (C. dematium species complex). To
determine and compare the pathogenicity of each species, the
inoculation of fungal isolates on the cultivar ‘Siao-Lyu’  was
performed by spraying spore suspension onto the leaf surface. In this
study, the Welsh onion plants were susceptible to all three species.
Based on the results of disease incidence, we observed that Welsh
onion plants were more susceptible to C. spaethianum compared to

the other two species. Further, the mature leaves were more prone



for leaf blight compared to younger leaves. Fungal strains used in
the pathogenicity assay were re-isolated from infected leaves to
determine their identity in order to confirm Koch's postulates and
pathogenicity of S. vesicarium, C. spaethianum and C. circinans.
In the present study, we carried out a comprehensive investigation
and revealed the pathogenic association towards the Welsh onion
foliar disease at fields in Sanxing, Yilan, Taiwan. This progress
builds the key reference to developing accurate strategies for disease

management.

SA03

inhibition of Alternaria brassicicola and control of black spot on

Characteristics of Bacillus amyloliquefaciens R8-43 on

cabbage —Wang, S.-Y.", and Chung, W.-H."* (‘Department of Plant
Pathology, National Chung Hsing University, Taichung; “Innovation
and Development Center Sustainable Agriculture, National Chung

Hsing University, Taichung)

Cabbage (Brassica oleracea var. capitata) is the most
common leafy vegetable. In Taiwan, there are 8,000 to 9,000 ha
for cabbage production and the major plating area locate in Yunlin,
Changhua and Yilan. Many microorganisms can cause diseases
during the growth period of cabbage, such as fungi, bacteria, virus
and nematode. Among the fungal diseases, black spot caused by
Alternaria brassicicola in Taiwan 1s important pathogen that
could be transmitted by air or seed. Presently, fungicides, such as
Polyoxins, are considered as strategy for controlling black spot. For
safety of cabbage production, the biological control is the alternative
method. Previous study indicated the endophytic Bacillus strains
from banana have the efficacy on control of anthracnose in Chinese
cabbage and may induce the disease resistance. For confirming the
phenomenon, we tested these Bacillus strains whether have similar
potential for control of black spot in cabbage. Results showed that
B. amyloliquefaciens R8-43 strain showed the good ability to
inhibit mycelia growth of A. brassicicola ABA-1 isolate. Further
study indicated that the filtrate of R8-43 strain also have efficacy
on growth inhibition of ABA-1 isolate. Although fermentation
liquid of R8-43 strain could not reduce spore germination of ABA-1
1solate, it could induce the hyphae showed malformation, such as
tip swelling or vesicle-like deformation. The phenomenon might
result the cell wall thinning and leakage. Moreover, filtrate of R8-
43 strain is heat tolerant to 100°C. In the greenhouse condition, the
fermentation liquid of R8-43 strain could reduce the severity of black
spot significantly in cabbage. Simultaneously, the R8-43 strain could
be detected on surface of cabbage leaf for 21 days after sprayed.
This result demonstrated that R8-43 strain has ability to survive on

cabbage leaf for long time. These results indicated that R8-43 and its
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metabolites has biocontrol potential to against the black leaf spot.

SA04 Molecular detection of Fusarium oxysporum f.sp.
rapae. —Chu, H.-H.", and Wang, C.-L." (‘Department of Plant
Pathology, National Chung Hsing University, Taichung)

There are four formae speciales of Fusarium oxysporum that
cause yellows of cruciferous plants. They are distinguished by VCG
groups, pathogenicity, and phylogenetic analysis. However, formae
speciales may overlap in host ranges due to cross breeding between
cruciferous crops. It becomes a challenging task to determine formae
speciales of cruciferous pathogens. Recently, molecular detection
has been developed to quickly identify specific formae speciales.
Specific primers for F. oxysporum f. sp. conglutinans (FoCN) and F.
oxysporum f. sp. raphani (FoRF) have been developed, respectively.
F. oxysporum f. sp. rapae (FORP) caused severe yellows of leaf
mustard, radish, and pakchoi in Taiwan, but there are only few
studies on FoRP. Here, we plan to develop a molecular detection tool
for FoRP. We compared the secreted in xylem (SIX) genes of FoRP
with the other three formae speciales and found that SIX/4 gene
1s unique to FoRP among the four formae speciales. We designed
specific primers FORP1-F/FORP1-R on SIX14 gene which showed
a high specificity for detecting FoRP but not for other 20 formae
speciales. The sensitivity of the primers was at 0.01 ng of genomic
DNA. In addition, we established a multiplex-PCR that combined
the FORP1-F/FORPI1-R and the abovementioned FoRF-specific
primers (FOR2-F/FOR2-R), FoCN-specific primers (Focs-1/Focs-2)
and universal primers for Fusarium species (CL1/CL2A) to detect
formae speciales of Fusarium oxysporum that cause yellows of
cruciferous plants. The results showed that the designed multiplex-
PCR distinguished the four formae speciales in one reaction with

high specificity.

SA05  EEGESRAS UGS M S RS R R E S % 2
TR Y: — BlEF=' - W - Ris5E (BEIEEREE YR
HBHAEYE L MTBIREEZ S E SRR R EYE
D)

Integration of RNA-Seq and reactive oxygen species inhibition
assay to study microsclerotia development of Macrophomina
phaseolina—Liu, H. H.', Tseng, M. N.?, and Chang, H. X.'
(‘Department of Plant Pathology and Microbiology, National Taiwan
University, Taiwan; *Kaohsiung District Agricultural Research and

Extension Station council of Agriculture, Pingtung)

‘;{

RIEGIRE (Macrophomina phaseolina) FyfETE L YERIIEY)
WIRER - RS EERLREYNREALAE « KGR
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B LA % (microsclerotia) 7> 3B ERE K RIHES - I0AF
Ry AR AT AR AR » HIREB B (sclerotia) © AT AMF
ZZHsHIEMES, (Reactive Oxygen species, ROS) A EEZIHE
(Sclerotinia sclerotiorum) 2 FEIZIE L @ BEE W HAE 42400 5
(LELgEEE - DIRR AR KA BB B R A G R - 2AT H RIS
T2 BRI 98 % DAT-ZE B (Ascomycetes) HHY B B B 55
FINE (Verticillium dahliae) Fy7- > B EME SRR GEHELT
[H 1512 B FEE 4 (Dothideomycetes) B IR B & ME X IE
A B AT RS o RIS EETT LB (RNA
Sequencing) » 7377 R 6395 BT FH B8 & 22 GV A T2 B A 20 {16 65 9 v
R AR WATEERIEE T (cluster analysis) 113
B R PLEA LR R 2 TIREMEAH R - AR B4R RS - B
o R 2= BRI AIN (differential expression genes, DEG)
B E ALY EYE (antioxidant activity) ~ 2L (secondary
metabolism) ~ #BE(EEE (peroxisome) ~ ZE F-{EHIEH#E (electron
transport chain) SF/EHAHTHAEEARRY o RS EEMEANMERK
TR T I HEE AT SR EARRIIEMEENNHIE -
HHHEMEZIRZ FRE ) JEAEMERZE (ROS staining)
IREE TR EIAYE MR E B B B R (R - %
BESERSPUE RS EOER AR EE MRS B R R
THEEZ 2 PR -

SA06 Trichoderma atroviride Tri-104 & EE A5 55
W — (EBEES ~ BREEE (BITLRBAREYSE £ BOLERA
BAARHY )

Analysis of antimicrobial metabolites produced by Trichoderma
atroviride Tri-104—Hou S. Y.', and Chen R. S.? (‘'Department
of Plant Medicine and *Department of Biochemical Science and

Technology, National Chiayi University, Chiayi)

Trichoderma spp. j& TIENHEVIREE RVEEY) - BA
P E AR EE Y EROVEN: » B A (E ARG BT
A (mycoparasitism) ~ 7P MAKIREE R ~ BB AHUEEN
RACH) ~ B [ B T o) R 22 P DL Sess A Y E AR BUW
M CREZ AR R EYIPAR (Biocontrol Agents, BCAs) = H
W2 Trichoderma spp. 4K —RAH VT B HUEYHHEEA
BHHENAE > AUZEHRE E GRS I8 P o B T AY T
atroviride Tri-104 BEFREVIIEDE M S AN E AR #HYE IR -
& Dlnternal Transcribed Spacer (ITS) ~ translational elongation
factor (TEF) #7553 47 » fEGenBank #E{T BLAST 455
HTrichoderma atroviride 4y Fs 99% F1 97 % BIMHLIE - A
DI 4 BR824 » Tri-104F0T. atroviride BB AR —BE - DAY
AT AR GG SR T HACHYIE $5Y Rhizoctonia solani ~
Sclerrotium rolfsii ~ Phellinus noxius ~ Fusarium oxysporum ~
Phytophthora capsici FHRFEFESEEA 100% A4 EHH
# o TERSM KRR Z0EMRIEATTT » Tri-104 B Chitinase ~

Cellulase 1 Protease HY/EME o SHAMEHL Tri-104 7 A AVIEH 1
RHESIN A 40 [ B AR RAVRCR - A R, solani Kl
P. capsici FHEEERIHNHIRE « LA Solid-phase microextraction
(SPME) #1 In-Tube Extraction (ITEX) WifeE 5=\ IR fl g A 1
&%) (volatile organic compounds, VOCs) » Wbl GC - MS #E
7034 - PrUEERY VOCs S8R ZHIE B 6-pentyl-2-pyrone
(6-PP) » ARG HE— B RS2 B AR 8 2 A AR - I3 AS
FHRN AT TR R R E A T -

SA07
oxysporum causing basal rot in Cymbidium in Taiwan—Chang,
A.', and Chung, W.-H."? ('Department of Plant Pathology, National

Phylogeny, pathogenicity and morphology of Fusarium

Chung Hsing University, Taichung; *Innovation and Development
Center of Sustainable Agriculture, National Chung Hsing University,

Taichung)

Orchidaceae were important ornamental plants and wildly
distributed over the warm and humidity area. Previous studies
indicated that Fusarium spp. were important pathogens to
be limitation factor for production. Among these orchids, the
Cymbidium disease caused by F. oxysporum was serious problem in
garden. Cymbidium, some of them called oriental cymbidium, was
popular in East Asia region, usually included Cymbidium ensifolium,
C. sinense, and C. goeringii. In Taiwan, basal rot disease caused
by F. oxysporum was limitation factor for export Cymbidium in
orchid industry. During infection process, the common symptoms
are leaf yellowing in early stage and pseudobulb showing brown
rot, sometimes the shoots are showing necrosis and rotting. Previous
study indicated that two morphological type of F. oxysporum (type |
and type II) were existed in field in Taiwan. However, more isolates
collection from diseased Cymbidium demonstrated that one more
morphological type of F. oxysporum was different from type I and
type II. Thus, classifying the F. oxysporum from Cymbidium still
needed to add more characters, especially, pathogenicity test and
molecular analyses. According to the molecular analyses, the F.
oxysporum isolates from diseased C. ensifolium could be divided
into three molecular groups based on IGS and TEF-1 sequences. The
results of molecular analyses were associated with morphological
characteristics. For pathogenicity test, the certain F. oxysporum
isolates form Cymbidium spp. could infect other orchids and showed
symptom, such as Phalaenopsis and Anoectochilus formosanus.
However, the pathogenicity did not correspond to morphological

characteristics.
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Functional analysis of Colletotrichum acutatum effector candidate
CaEC5833 in plant immune response —Yu, T.-T.', Lo, F.-L."
¥  Chuang, S.-C.%, Hsieh, D.-K.!, Shih, M.-C.%, Lee, M.-H., and
Chen, L.-H." ('Department of Plant Pathology, National Chung
Hsing University, Taichung; *Advanced Plant Biotechnology
Center, National Chung Hsing University, Taichung; *Agricultural

Biotechnology Research Center, Academia Sinica, Taipei)

HEWFEREEY S g b S EREEr - D
DU e S BB fie E H RS « FRIER R (Colletotrichum
spp.) WA R S AN K E A E YIRS - H
Colletotrichum acutatum 235 [ 2 SRS T R Y 32 B295 i
BB E S T EOR M E] B R MR T o ARTSCEE
M R R JE B R 27 LI AT 2 RNA-seq AR - B8
HIE C. Acutatum FFSHMUEERSEEI (<72 h) RBIRZ AR
caEC5833 » CaEC5833 Jy—HA EG45-like domain HY/N53F-4h
SAEEE (130 amino acids) » NCBI BLASTp HYLLEI4E FEER » £
WGMIRH C. salicis P EA—E=EAELAYE R (dentity:
90.35%) > TAFEAM Colletotrichum spp. & Fusarium spp. §1
WA FBEPEIED (dentity:55~65%) » BRILZ5h - ZZF5I4E
DY E B AR EREY R - Gk - B - BEE -
T B EG45-like domain 2 2 H ] AEER4NHEEE RRoth siE )
EHSEHER - (HEF I domain & HERH IR EEEGEY)
A EARIRR SN - AWt5e T EAIFIF Agrobacterium-mediated
transient gene expression & CaEC5833 FIRAEfAE > T
/N R o BRI TR AR AN S S YAAEOE T BAX E£H -
5 Ri%#IZZ CaEC833 #f BAX 5|45 HVAHRLIRIEA el =l
g o GERBER » FFRIE CaBCS833 1Y 8 (HEER HhH 7 (EHEEH
#yr CaEC5833 I T BAX SHEMAMAESET - Atk CaEC5833
o] e #E eI R AR <~ 4R B RS SR TR B R B Y R -
FRACEATHL & 7 BB P SR LA PR A% A T fi# CaEC5833
TE9 i B AL 37 R AR TR A A o

SA09
efficacy for control of brown root rot disease of trees— Liao, T.-
Z., Chen, Y.-H.**, Tsai, J.-N.", Chao, C.**, Huang, T.-P.>*, Hong,
C.-F.>?, and Chung, C.-L."* (‘"Master Program for Plant Medicine,
National Taiwan University, Taipei; ‘Department of Plant Pathology

Evaluation of the translocation of fungicides and their

and °Pesticide Residue Analysis Center, National Chung Hsing
University, Taichung; ‘Plant Pathology Division, Agricultural
Rescarch Institute, Taichung; *Depart- ment of Plant Pathology and
Micro-biology, National Taiwan University, Taipei)
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Brown root rot (BRR), caused by a white rot fungus Phellinus
noxius, 1s an important disease of over 200 species of woody plants
in tropical and subtropical areas worldwide. Infected trees with
root and basal stem rot are easier to fall over during strong winds,
which poses a potential threat to public safety. Nowadays, the only
registered fungicide for BRR in Taiwan is prochloraz. To prevent
the emergence of fungicide resistance due to long-term use of a
single fungicide, it is necessary to screen for alternatives from the
fungicides of different modes of action. Besides, since P. noxius
can colonize the underground root system, it is difficult to apply
fungicides to the whole infected tissues. To achieve high efficacy of
chemical control for BRR, whether a fungicide has a good systemic
property should also be taken into consideration. In this study,
14 fungicides with various modes of action were tested for the
inhibition effects on representative P. noxius isolates from Taiwan
(4 1solates), Hong Kong (4 isolates), Malaysia (4 isolates), Australia
(5 isolates), and other islands in Pacific Ocean (16 isolates), using
potato dextrose agar containing 0.1, 1, and 10 ppm fungicide. The
results showed that the fungicides belonging to FRAC G1 group, in
particular cyproconazole, epoxiconazole, and tebuconazole, could
inhibit 97.8-99.8% of the colony growth of P. noxius at 1 ppm. The
other effective fungicides were cyprodinil (FRAC D1) + fludioxonil
(FRAC E2) and mepronil (FRAC C2), which showed inhibition
rates of 76.7-100% and 79.1-100% at 10 ppm, respectively. The
upward translocation of different fungicides was evaluated in the
seedlings of Bischofia javanica, by treating the root tips with 100
ppm of mepronil, cyproconazole, tebuconazole, epoxiconazole,
prochloraz, and cyprodinil + fludioxonil, followed by liquid or gas
chromatography tandem-mass spectrometry (LC- or GC-MS/MS)
analysis of consecutive segments of root, stem, and leaf tissues at 7
and 21 days post-treatment (dpt). Cyproconazole was found evenly
distributed in the whole plant with the highest concentrations (1.39-
29.72 ppm at 7 dpt and 0.58-68.61 ppm at 21 dpt) among tested
fungicides. At 21 dpt, tebuconazole and epoxiconazole showed even
distribution pattern with lower concentrations (0.26-4.44 ppm and
0.04-1.59 ppm, respectively), whereas only trace amount (0.02-
1.28 ppm) of mepronil, prochloraz, and cyprodinil + fludioxonil
could be translocated to the basal part of the stem (< 15 cm from
the crown). The six fungicide products and potassium phosphite
were tested for the efficacy of BRR control by drenching before
or after stem inoculation of P. noxius isolate 2248. The seedlings
treated with cyproconazole had lower wilting rate, re-isolation rate,
and discoloration area of the stem comparing with other treatments.
Further research is needed to find out the appropriate dose and

application method to achieve effective control of BRR in planta.
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SA10
griseorubiginosus 1.JS06 on controlling cucumber anthracnose
caused by Colletotrichum orbiculare—Chai, C. H.', Hong, C.-E."
>3 and Huang, J.-W."* (‘Department of Plant Pathology, National

Efficacy and potential mechanism of Streptomyces

Chung Hsing University, Taichung; *Pesticide Residue Analysis
Center, National Chung Hsing University, Taichung; *Innovation
and Development Center of Sustainable Agriculture, National Chung

Hsing University, Taichung)

Effective biocontrol alternatives to fungicides for disease
management is still limited in organic farming of cucumber. In this
study, twenty-eight bacterial strains isolated from Chinese herb
extract, beer fermentation wastes, the soil sample from a cucumber
farm, and raw oyster shell were evaluated for their efficacy on
controlling cucumber anthracnose. Among the 28 bacterial strains,
the strains TGO1, TGO02, LIS06 and LISO8 were found effectively
reduced the mycelial growth of Colletotrichum orbiculare
COC3 on PDA media. The bacterial strain LJS06 had the broadest
inhibition spectrum against phytopathogenic fungi. Spore suspension
of the strain could also significantly (p=0.05) reduce the severity
of cucumber anthracnose. Hence, LJS06 was chosen for further
1dentification and biocontrol experiments. Based on the multi-locus
sequence analysis of partial 16S rDNA, atpD, arpoB and trpB
genes, the phylogenetic tree, and the morphology observed under a
scanning electron microscopy, LIS06 was identified as Streptomyces
griseorubiginosus (Ryabova and Preobrazhenskaya) Pridham et al.
Biochemistry tests showed that S. griseorubiginosus LIS06 could
produce hydrolytic enzymes (amylase, cellulase, chitinase, protease),
siderophore, IAA and polyamines. Therefore, 5-day cultural filtrate
of LIS06 was diluted 100-fold, amended with 0.5%(w/v) of K,HPO,
(namely SLO6PO0S5 solution), and the effect of SLO6P0S5 solution on
conidial germination and appressorial formation of C. orbiculare
COC3 was tested. Results showed that SLO6P0S5 solution significantly
reduced conidial germination and appressorial formation by 2.4-
times and 8.6-times, respectively, comparing with water control.
The mechanism of reduced conidial germination and appressorial
formation may be associated with damaged membrane integrity
and induced ROS accumulation in C. orbiculare COC3 conidia.
Further in-planta experiments were conducted to test the efficacy
of SLO6PO5 solution against cucumber anthracnose. The results
showed that pre-inoculation spraying and drenching of SLO6P05
solution significantly reduced anthracnose severity by 6.9-times and
5.9-times, respectively, comparing with water control. However,
SLO6P0S solution lost its biological activity after being heated in 40
°‘C water bath for 10 minutes. We hypothesize that SLO6P05 solution

may have similar effect with pyraclostrobin, which impairs the ATP

metabolism of the pathogen thereby reducing the disease severity. In
conclusion, our results suggest that S. griseorubiginosus 1.JS06 is a

potential biocontrol agent against cucumber anthracnose. °

SA11 Investigation and identification of the fungal pathogens
causing tea dieback/canker in Taiwan— Hsieh, Y.-C.", and Chung,
W.-H."? (‘Department of Plant Pathology, National Chung Hsing
University, Taichung; *Innovation and Development Center of

Sustainable Agriculture, National Chung Hsing University, Taichung)

Twig dieback or branch canker of tea is a serious problem in tea
gardens in Taiwan. Previous studies indicated that the twig dieback
or branch canker are major caused by Macrophoma theicola
Petch. However, other fungi, such as Fusarium or Phomopsis, are
also reported to be pathogens that could cause dieback or canker
in tea tree. According to the List of Plant Diseases in Taiwan, the
tea dieback or canker could be caused by Cryptomyces theae,
Macrophoma theicola, Nectria diversispora and Phomopsis
sp. However, all of information might not enough to support the
new situation in tea garden in Taiwan. Thus, reinvestigation and
reidentification is necessary to carry out the major fungal pathogens
causing tea dieback and their diversities in Taiwan. The samples
were collected from January to November in 2020, including TTES
No.12, TTES No.13, TTES No.18, TTES No.20, Sijichun, Chin-Shin-
Oolong and Chin-Shin-Dapan locate in Nantou, Chiayi, Pingtung,
Miaoli and Taoyuan. A total of 234 fungal isolates were obtained
from the tea tissues showing dieback or canker symptom. The
investigation showed that the percentage of tea dieback and canker
18 0.67% ~30%. Based on morphology and molecular analyses, these
fungal isolates could be identified as 10 genera in 7 familiae and
the major genera are Diaporthe (36.8%), Cophinforma (22.2%)
and Colletotrichum (11.5%). For pathogenicity test, the genera
of Diaporthe, Cophinforma, Lasiodiplodia, Neofusicoccum,
Botryosphaeria, Pestalotiopsis, Colletotrichum and Fusarium
could infect and cause twig blight symptom on one-year-old tea tree
seedling (cv. Chin-Shin-Oolong) based on wound inoculation at 25°C
under 12 hr of light after 3 weeks of inoculation. Among these fungal
genera, the Diaporthe spp. isolates are the main pathogens to cause
dieback symptom (44%) on tea seedlings. For clarifying relationship
of the Diaporthe isolates in our study, phylogenetic trees were
constructed using sequences of internal transcribed spacers (ITS),
translation elongation factor 1-alpha (EF1) and beta-tubulin (TUB).
Results showed that Diaporthe isolates could be divided into 4 major
clades. The non-pathogenic isolates were grouped as single clade
with high bootstrap value (100%) and formed same clade with D.

ueckera and D. miriciae. On the other hand, among pathogenic



isolates clades, one of clade is closely related with D. tulliensis
supported by a high bootstrap value (100%). The primary results
indicated that the fungal isolates causing tea dieback or canker are

high diversity in Taiwan.
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The impacts of combined application of nano-ZnO and trifloxystrobin
in antifungal resistance of Colletotrichum spp. causing strawberry
anthracnose —Chen, Y.-C.!, Chang, T.-H.**, Hsueh, H.-Y.", Huang,
J.-W.>?, and Chang, P.-F. L.’ ('"Master Program for Plant Medicine
and Good Agricultural Practice, National Chung Hsing University,

Taichung; “Department of Plant Pathology, National Chung Hsing
University, Taichung; *Innovation and Development Center of
Sustainable Agriculture, National Chung Hsing University, Taichung;
“Department of Materials Science and Engineering, National Chung

Hsing University, Taichung)

FH BRI R (Colletotrichum spp.) 5| #EHY 5 EE 57 IE
(anthracnose) R H&EEFH TEHRE » WEHF M - HpLIF
B Y e S R L A RS AR TR BMR 2 F B i R i B E TR &
EEALALEDTE R T ZATIAE EIE PR S I i -
75 Sh R B S A B E AR B EE 1 - =B (trifloxystrobin)
@~ SR FEEESE (strobilurin) ZE7] - By FHRA G S & RIER 2
TEATEER RO & Y A SR aX SE T S S SR 96T
VERRAE > HE R E I RIS 105 FAFH Y A BE e
R B R R S O SR LR A B - RSk IR
W& RSN - P RMIRREEEM & H AR ER
FeagR 2 Jim » SRR R —HEEM - BARRE - 5 R0
FR R B A R 2 R - A TSUTE skl o] AR EAE Y95
R B DUEE M AR R EERR T - AWTSE B R Ryl 2R TR R
S E#E (multibranched flower-liked nano zinc oxide, 3D nZnQO) £l
EEERIE G R E R E ISR - CHAGTH
HEEEEE RS 20 FREEHEER - FIAE ELEE B 0ok
RSB 3 R RIS > = J B SR YR s B e R = A e il 4
SHEREEHIEERE (minimum inhibitory concentration, MIC) J1EA
ST I i BT B R SRR RS2 M o IR o AT 4t SRk B A R BURR
PEBERR B 3D nZn0 ~ ZHEUEERIEREE GRS » 458
#7r 20 ppm 3D nZnO FA=FEBUES A - nIHRTHUEEMEE IR
HEFRZ B2 - FR TR HER & =R B I EReER -
HIARA AT A K R SRS IR P R R E
JE\B ~ kD R BT B T AL 85 A AT T T R P 2 R S S5 i o
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Assessments of fungicide sensitivity and soybean resistance to
red crown rot fungus Calonectria ilicicola—Wu, P. H.', Tseng.
M. N2 an d Chang, H. X'. (‘Department of Plant Pathology and
Microbiology. National Taiwan University. Taipei; ‘Kaohsiung

District Agricultural Research and Extension Station, Kaohsiung)

AL E % (Red crown rot) = HIBIE EE Calonectria
ilicicola JEXHVEFLR G, (Glycine max) FHE » FTFRIFAE &
JrETEEERE - it EEYREERE TR 50 2 60 R
B GRS - BERBUE - ENE - tE e
PRI E KER - AR R £ 2 E FEMRR 2SR
& B TSRO BIEEAN  HERERIP R T EAER W
B RTINS S R R R EGEE - SR 38 S B B
TR  RIZILRE G2 RKIESE > Ki5est i 14 @&
EEBA T BT BT HURE - IR AL e G A T A
PG 88 o SnARHURIME > Ry I FARE - R DU SR AT
FIEAA R EY RS FETHE - SREURG R E |
SRR A EOR 0 INE R T RIPUEEE « fRIGHUME DR K PefeE JFUR,
PEA O MR 14 REHGHERIRIEIZE - S5 5R80R 14 (@
TE 2 ] B S R 2 72 R - BETRIER RSO 25 RROoyEERR - 6 TR
B> Hrp DS SeA] ~ $R5RT90R ~ LR SOV R SR R
S o SESAIIIURCR - B AT B AL S U PR
SR - BERIYTE T RE R LR ERY EENTETTE - RAGRERR
MR DABE R B AT A AL I e B Y T REE
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Investigation on the genetic diversity and infection patterns of
poinsettia branch-inducing phytoplasma—Lee, S.', Chu, C.-Y.%,
and Chu, C.-C." ('Dept. of Plant Pathology, National Chung Hsing
University, Taichung; “Dept. of Horticulture, National Chung Hsing
University, Taichung)

BEEAL Sy R VYIS #E  (poinsettia branch-inducing
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e P TR A PoiBl M1 TEUHI DR FR 4 53T S FRAE A [HI 2
AL FE Y PoiBI F7AE P51 78 S0l T 47 16 43 N [E] Y R PR Y
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SB02
diguanylate cyclases Atul207 and Atu5372 in Agrobacterium
tumefaciens CS8—Lai, X."?, Yu, M., Wang, Y.-C.%, and Lai, E.-
M."? ("Department of Plant Pathology and Microbiology, National

Functional characterizations of membrane-associated

Taiwan University, Taipei; “Institute of Plant and Microbial Biology,

Academia Sinica, Taipei)

Agrobacterium tumefaciens is the causative agent of crown
gall disease on wide range of plants. A. rumefaciens can sense the
plant signals for induction of several virulence (vir) genes encoding
proteins for T-DNA processing and assembly of a type IV secretion
system (T4SS) to transfer T-DNA from bacterial cells into the plant
cells. Cyclic-di-GMP, a universal eubacterial second messenger,
has been shown to regulate multiple biological processes, such
as biofilm formation, exopolysaccharide production, and motility
in A. tumefaciens. However, the function in regulating virulence
associated with T4SS remains unclear. Our previous study showed
that overexpression of two putative diguanylate cyclases (DGC)
which synthesize cyclic-di-GMP, Atul207 and Atu5372, caused
the reduced mRNA levels of selected vir genes and attenuation
in Agrobacterium-mediated transient transformation efficiency.
Herein, the biological functions of Atul207 and Atu5372 and their
role on virulence were characterized with gene-deletion mutants and
overexpression strains. The results showed that overexpression of
Atul207 or Atu5372 reduced the weight of tumors induced on tomato
stems, whereas Aatul207/ atu5372 double but not single Adgc
mutant caused an increased virulence. In addition, overexpression
of Atul207 or Atu5372 decreased while the Aarul207/ atu5372
double mutant increased the promoter activity of virB and virE.
Accordingly, mRNA and proteins levels of selected virB genes
were reduced in strains with Atul207 or Atu5372 overexpression
but slightly increased in the Aarul207/ atu5372 double mutant.
These results suggested that DGCs Atul207 and Atu5372 may
regulate the virulence of A. rumefaciens C58 through negative
regulation of vir promoters. We also investigated the physiological
phenotypes and showed that over-expression of Atul207 or
Atu5372 reduced planktonic growth and swimming motility while

increased biofilm formation; however, no significant change of these

phenotypes was observed in single or double Adgc mutants. In
summary, Atu5372 and Atul207 negatively regulates the virulence
and swimming motility of A. tumefaciens C58 while positively
regulate biofilm formation. The present study lays a foundation for
future investigation on the underlaying molecular mechanisms of
how DGCs regulate vir gene expression, which may provide new
insights for the improvement of Agrobacterium-mediated plant

transformation and crown gall disease control.
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Genetic and phenotypic analysis on soft rot bacteria isolated from
Phalaenopsis orchid in Taiwan—Wei, X.-Y, Deng, W.-L. and
Chu, C.-C. (Department of Plant Pathology, National Chung Hsing

University, Taichung)

BHUETE (Phalaenopsis sp.) FyZ2 BE S BEIEY) > M4H
B IR B 0 2 v B R R B Y EE B E - IR R R S
FEC A8 s T 4 T 1 B P 2 07 T B R 25 1 GE By Dickeya spp.
(Erwinia chrysanthemi) o T HERARYE 21 BEFF51 5787 (MLSA)
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Biocontrol of Streptomyces species on phytophthora blight of
tomato and the root colonization on tomato plants by Streptomyces
species — Wu, T.-Y., Huang, J.-W., and Huang, T.-P. (Department of
Plant Pathology, National Chung Hsing University, Taichung)

FEhf (Solanum lycopersicum) By EERAESEHR &S —
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5 THRREZEGEHERENRE)

Investigation on the genetic and phenotypic diversity of
phytopathogenic Streptomycetes in Taiwan— Wu, J. R.", Wang, J. 1.2,
Chiu, Y. H?, Wu, Y. F, Su, S. M.%, and Chu, C. C." ('Dept. of Plant
Pathology, National Chung Hsing University, Taichung; “Taiwan
Seed Improvement and Propagation Station, Taichung; *Tainan

District Agricultural Research and Extension Station, Tainan)

EHZIE i (Potato common scab) 1 Streptomyces J&
HEFTS e B R RN S HRRAE R E EaE
FEE5 A T8 > AIEBREE LS AN — AR MBS - KEEE
RIS AT E R E AVEOBIES o WEWSLEUR Streptomyces &N
2 (ERE S5 [FLAE DR BB  (species) » TTEMIRE IR
TTREFE PR /K SR AR T U BOR RN B A T
I TR 5 % S SRk s 0 T 1] A Y8 i 8T 11 2 20 A M B A
VTR SRR o By 7 ¥ EE R A 5 85 S i b 1 (L
RIVAFERE A B IREE, - AW 2019 FRHE - =
oo A FEEE R RIS REEUIE 7 (ERATMEIT T OAM
TR ERAR BB R Sy B (RS » JEI R EIMRE » AR T &
HREE M ARG ER  WHEA ISR INVER >
rpoB FERSERR T BT o HLIEm R — 5 55 B
RES By 8 EARERYEER! (genotypes a-h) - $H#E 8 {EHEHA
RN R PRS2 R 2 i B 51 o T B S 4 88 A Rty 4 84 1%
A S35 LB LA i AR — F B K Y
#F 5 HHP genotype a 81 b 1145 (5 L S. scabiei $3 RPN -
T i 25 DR 2 5 T U e e s L P s > 7 o 20 DA
ERHRE B S B MR TR > A DA — S [T B 8 (@
ERARRE M E RS B A BEEUREE JIHBIN xiAB ~ necl
B tomA FN1% - SIHEESRIGIEFTA ERBEHAY 8 {iE N AL S Ay
WEORE AR AR BORE RN ER SR R S
BRIV EIIR & A TR B BB I - AT = - AN
A B M 2 G 85 SR R S e TR > R E
Ly [ B 2 R M A R A S st Ay 22 R -

SB06 [ PMA- qPCR f PMA-PCR ¥t A + > AL
B VBB T T DI BLE B — AL~ B e
SFE VB HEASEYREE A - TERREZEgE
O TS

Application of multiplex PMA-qPCR and PMA-PCR assays in
detecting and quantifying Xanthomonads causing bacterial leaf
spot of tomatoes in Taiwan—Lu, C. H.', Wang, Y. H., Su, S. M.%,
and Chu, C. C." ("Dept. of Plant Pathology, National Chung Hsing
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University, Taichung; *Taiwan Seed Improvement and Propagation
Station, Taichung)

5 T4 B 1 B A T R E SRRV MR BRI
V&Y TR Xanthomonas euvesicatoria 81 X. perforans 5[#E » 12
Sl R AT BT DARE FH e T80 i BION Rt PR A P (R s 4H 4%
(EPPO, European and Mediterranean Plant Protection Organization)
W HAL R BRI A EEY - BEMIIER Alert List 2
(A2 list) H - FFJ B A S 25— Bl 28 BT 89 R R R g 377
ARHEE M BRI e ERE S - AR Z B KEAL
Fe 5% RE A EDM BB AR T AR B PEBE DR BN 2 quantitative
polymerase chain reaction (qPCR) k. polymerase chain reaction
(PCR) #51fi » WG EAEES propidium monoazide (PMA) ¥ »
Sl B ERSR RS S A SO S B R A PR R & o sliRds IR
o SR FEER Y X, perforans B—ME5 T > $&HCHT
NHAKEM X, euvesicatoria B51+ » FIERMEHZEAR 1 i
FHAH B 1R BB B B R ETT PCR 2B (multiplex assay)
ififE qPCR J7H » fEAIATABIZEHY PCR 5[ FELEES] (probe) ¥
BB T 2 ER A TGRS IR AR B RS B
e L AU EL PMA PR 178 S BURIE R 8837 - fiEm1E
PCR #2 gqPCR zXEg - iR ANESCATAE DNA FEAATSEH
¥ PMA fIHIEIEIY o E—H DIATHZEHE Y PMA-qPCR i
BRI A AT B - DA R N HERERYE S0 EE | TP AR R A B 1%
TSR LT P O AR 5 Y L EE 7 4H AR AR B9 I
BT RN BLE & 5 A o AR S SR T - i R R SR AR
DNA A EIRY R & A wINFRaVIR S - BEME - AH
FEll H Z BT EAR K EGEFRE R BRI F 2 s 1 - 202
WL HE PR R B AR RE BT -

SB07
solanacearum virulence on tomato—Lin, C.-Y., and Deng, W.-L.
(Department of Plant Pathology, National Chung Hsing University,

Phc quorum signal-mediated regulation of Ralstonia

Taichung)

R. solanacearum, a plant pathogenic bacterium causing
"bacterial wilt" on diverse crops. The extensive genetic diversity of R.
solanacearum strains has led to the concept of an R. solanacearum
species complex (RSSC) in recent years. RSSC invades xylem vessels
of roots and disseminates into the stem and rapidly spread to the whole
plants. The typical symptom of R. solanacearum is wilting which
was because the excessive exopolysaccharide production causes the
dysfunction of the vascular system. Besides EPS production, RSSC
also has other virulence factors, e.g., cellulase, type III secretion
system. RSSC employs the quorum sensing (QS) system composed
of the phcBSR operon to regulate their virulence on plants. Previous
studies have revealed that according to their phc QS signals, PhcB

QS signal synthase will produce neither methyl 3-hydroxymyristate
(3-OH MAME) nor methyl 3-hydroxypalmitate (3-OH PAME).
The phylogenetic analyses of signal synthase PhcB from 10 RSSC
strains showed that these proteins and nucleotides have two clades
dependent on their QS signal types. Additionally, there is a specific
restriction enzyme cutting site located in the variable region of phcB
gene, which could recognize different QS signal types by restriction
fragment length polymorphism (RFLP) analysis. Base on this
founding we analyze 96 RSSC strains collected from 1974 to 2020
in Taiwan. The results demonstrated there are two different phc QS
systems of RSSC in Taiwan. To identify the correlation between phc
QS and virulence, we quantify RSSC virulence via plant assay, EPS
production, and cellulase activity. The results indicated the RSSC
strains employ 3-OH PAME as signal molecules perform higher
virulence than 3-OH MAME strains. These results point out the

uniqueness of QS systems evolution in R. solanacearum.

SB08
Xanthomonas oryzae pv. oryzicola in Taiwan— Chang, C.-P., and

Genomics and phenotypic (virulence) characteristics of

Deng, W.-L. (‘Department of Plant Pathology, National Chung Hsing

University, Taichung)

Rice is one of the most important staple crops in the world,
especially for Asian country. According to FAO statistics, the rice
production in Asia accounts for 90.6% of the world. Bacterial blight
and bacterial leaf streak are two major bacterial disease of rice
caused by Xanthomonas oryzae pv. oryzae (Xo0) and Xanthomonas
oryzae pv. oryzicola (Xoc), respectively. Chemical treatment and
resistant cultivars are commonly used disease management for
controlling these two diseases. Gene-for-gene theory is the mainly
concept for breeding resistant cultivars to against bacterial blight.
To date, more than 40 resistance (R) gene have been identified
against Xo0o, but no similar avirulence (avr) -R gene interaction
between Rice and Xoc has been found. In previous virulence assay,
we discover a Xoc strain X019 showed low virulence on IRBBS and
IRBB7, which contain R gene xa5 and Xa7, respectively. The result
indicated that there might be an avr-R gene interaction between
X019 and rice. After analyzing the whole genome sequence of X019,
an avrXa7 homologous gene Tal9a was found. To further determine
the virulence difference of Xoc strains, the target gene of Tal9a
were predicted using PrediTALE. After analyzing the expression
of several target genes, the expression pattern cannot reflect the
virulence. Surprisingly, the patho-genesis-related gene PRIa were
upregulated in rice cultivar TK9 inoculated with X019. PRla were
reported involving in pathogen-associated molecular pattern (PAMP)

triggered defense pathway, including salicylic acid (SA) pathway.



The upregulation of PR1a might confers the tolerance of TK9.

SB09  EEEMREEG Y B - IR R

MER (ERBRNEEYBEL  (TBRREZEg=M

&R RS

Reclassification of Ralstonia solanacearum strains from Taiwan—
seng, S.-I.", Wu, Y.-F.%, and Lin, C.-H." (‘Department of Plant

Medicine, National Chiayi University, Chiayi; “Tainan District

Agricultural Research and Extension Station, Tainan)

B Ralstonia solanacearum (Rs) Fi5 AV E 1=
JEI (bacterial wilt) » SBFHLH - EE ~ T BV FORBEY
R EME S B EYNEZMAEEREZ— © Rs ZH
TEE ZFT4A R AIE S FE (species complex) © #&E Rs &M
J7EF A/ NE (race) ~ AEAEY (biovar) SE{ERY (phylotype)
HE3E - NFEREHEFARNAERNBENEERBES
Gy EELATYBE R R KO E (nitrate reduction) » HR¥E 4 FEIE
(CBUR RS - HE— DK Rs BT MRy 3 TG - 290 5
Ralstonia pseudosolanacearum (phylotype I and III strains) * R.
solanacearum (phylotype 11 strains) B Ralstonia syzygii » .
R. syzygii Hl& 3 THOifE - 43 H1 %y R. syzygii subsp. syzygii(R.
syzygii strains) ~ R. syzygii subsp. indonesiensis (phylotype IV
strains) Bil R. syzygii subsp. celebesensis (BDB strains) © #A<Hf
7% H A AR IR R 208 75 il s B B BRI B 3 o R R 8 - el
HY Rs BEPRIE 125 #k » opBlEE &0 ~ AT - & HEE - 4%
JIC > ETAOSRE ~ SHEE K AR EE 2 AR R LA E— %5
F PCR t&Ml ~ egl FERFFHI3HT ~ mutS FE 5531 5B i
B S B - ETTRsEW 778 - S5 FBURHEGRAY 125 Bk Rs
EREHE 90 BRI EE— LT - Hek 35 BRI G BB A
1E 90 BREE—E ERIEEA 55 PRBE =AM - 35 MR
PO 5 A1 35 BRES BB RNk PR 32 MRS AR
3 MREE AL o 48 egl Bl mutS ¥y EN Y54 »
FIH neighbor-joining EEAHLME! - 455K 90 #REE—IH(LEY
B B B S BRIV 55— BT EF (phylotype D) » 10 32 #RES
BB B R B R A T T L s e Y S LR
(phylotype IIB) » S381M3#REE— 4= W4 Rl i 22 27 - i B
HI5E ZEALEE (phylotype ITA) o F| B ¥ i 28 I s E IR 45 5
E—HLEA 89 MREMRTEIFIEL - EhBR 98.9% » Hf X
H 85 HREAMEEEAL SRR ERILH] 95.5% » AV EE Rs
F—m LRI E MR B = 4781 R. pseudosolanacearum ° 55
s RBYRY 35 RRERRCTEIRGEEE o ERBIR 100% > HApE ]
MHEEEEELAER > ERLEGR 0.03% > BIRER 778 R.
solanacearum  RIGTEE RN » 28 Rs EREE 4
% » ST RIEFIEFAR. pseudosolanacearum HiR. solanacearum
T o MLV EE Rs BfRF » S5—48Y - phylotype ITIA 1Y
BEPRAN{AT EH BT 2 i FH & R A SRV T8 RO e — 2D R
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SB10
sp. against Xanthomonas citri—Huang, R.-H., and Deng, W.-L.

Antagonistic potentials of phyllosphere Pseudomonas

(Department of Plant Pathology, National Chung Hsing University,
Taichung)

Citrus production is greatly affected by plant pathogens,
and the primary practice for pest management is the application
of agrochemicals. Among the infectious agents, phytopathogenic
bacteria are usually controlled by copper-based bactericides
and pruning to reduce bacterial population in the phyllosphere.
Alternatively, biological control using natural enemies and their
derived compounds against pests is employed in the integrated
pest management system. Pseudomonad bacteria are common
phyllosphere-inhabiting microorganisms for their capability of
catabolizing various organic compounds and high tolerance to abiotic
stresses on plant surfaces. Other features, including competition
for niches and nutrients, production of antibiotics, and induction of
induced systemic resistance (ISR), make Pseudomonas spp. as ideal
candidates for promoting plant healthcare. In this study, five leaf-
isolated bacterial strains were identified as Pseudomonas spp. and
exhibited inhibitory activities against Xanthomonas citri, the causal
agent of citrus bacterial canker, in confrontation assays. Physiological
and biochemical analyses showed the five pseudomonad strains
produce non-fluorescent siderophores, and three of them hydrolyze
esculin and casein. One of the antibacterial compounds in the
pseudomonad culture supernatant was extracted by ethyl acetate,
partially purified by reverse-phase HPLC, and identified to be lactic
acid by nuclear magnetic resonance spectroscopy. Further studies
on the genetics of lactic acid biosynthesis and its involvement in
bacterial survival in the phyllosphere will be conducted to reveal its

biological functions and potential applications in pest management.

SB11 RS fUAR G TP3ME F i & i Bl B E T 6 2 5
fti — B2 ~ BHAREE" (B A R R i R (i 2R
BN R A YR BB AR YR £

Evaluation of Paenibacillus polymyxa TP3 application in the
control of tomato and strawberry diseases—Fong, C." and Chen, C.
Y."? ("Plant Medicine Master Program, National Taiwan University,
Taipei; “Department of Plant Pathology and Microbiology, National

Taiwan University, Taipe1)

Fo T CER R SR o I LR By - TR SR S (LR R EER YR
dn - YIRS B D2 — - ZREEFAREER TP3 2
e 5 H S pRAT it EEPAEER - SeanbT R e
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Tk BT BRI B SR 2 B a Tl - SR iR E e
FEAENATT > N B MR R AR M B A (S
i o PRI LI & B 3 R AR IS 2 - WP SRS Bk TP3
ARSI — R E = AR A TR &
OB AT AEITE ) R TR S
FH 0 SR T B TR T ik TP3 R BB - Bkt
JRER TP3 fEHMBIEHERIEER - AHFEINR B TP3 M
fEF EEFM E o FaTERE TP3 EAREMNREN A2 EH
R0 A e BRI AE FE R TP3 B At e o 2 g (s
J& - G B RERERT 7 KA B TP IMEAVIERE « 55—
M B EETEL E RN 0 Bk TP BYRIEE 2 H4RE
RRATHFAFMEIER - BrHERE RERESEER
AHIHIER - B F BTk TP3 SWAEE ITEEA4h AV EE - fEHE
B ENTET] - & Ll > SRS RE TP3 FEELL
FIE A JE F A 98 A DR TRUPE R SR BE R 2 06

SB12  LsGRPI1#f & Z 40 5 im M 8L E & e (5 50 2 A R
& — i - BiigEE (B 2= R YRR B E VIR 2)
LsGRP1-induced systemic resistance and the related long distance
signaling pathway —Huang, P. Y., and Chen, C. Y. (Department
of Plant Pathology and Microbiology, National Taiwan University,
Taipei)

T 5290 I B AR 1R 5 o BB M 7 05 LS - PTT (PAMP-
triggered immunity) PURHURIFERY AR » T B & 2 AR XU 1
% PTL PR E » A5 R w3 B AT 7 BB B 5 S
7 —ETI (effector-triggered immunity) + L4 > 2 2B
B0 g RS IR I T RSB R (S R AR E) R S M0 S TE -
HEREEN LsGRPL fEH L HE &K EoR _EyyEiHE EERY A
o FFRIGREE O RN AGEE Y LsGRPL 1AM EEHAEN
WEGHETER EEE » A RS S & R 2w
[& « SHHBREREENE &R R LsGRPI » JRa[H#
N A S TERY IR O s s 2 - B e4h S48 » LsGRP1 BA
FHEREY AT URIVAE ST - ARG AR - ARA9TLL
ERREIZRERPTHUATIEE R F23 LsGRP1 20214 LsGRP1 177
EMREERAHER T o O B0 T TR 2 00 A0 T 1 DR R R 1% Y 9 i
BN TETSTE - R AT 08 [ A B o3 15 = A R A A S I R AR
FhEE - HEBEREMLIEER £ LsGRPI wILUIHI 2250
AR IS T R R - W R TERR R 1922 (R ARG HI R
M 20 - (I ARRBIRE A 2 BE4HEE T SUMO-LsGRPIASS 7%
HRRMATFER - IR AR AR E R RMENETE - P&
SIERRH flg22 WHRSHIRIGHEIERE - S5—JiH » HY)
Z B DU Y 38 A Bl BRI EE R P A Y R EE R
B > LRI RIATEER E A5 PR 09 & B s B A K
% (salicylic acid, SA) B 2-NRIEEEE (pipecolic acid, Pip) #H[EHEE
& < JAHER SA K Pip HHBHFEIEZ FIRATE bsmel BL sard4 28

SRR R A E I SUMO-LsGRPIASS KA 240 SR I i
» B8 {# LsGRP1 A4 24 MPURMNIE (S 5 23 SUMO-
LsGRPIASS RIE DUFEF-SAMHBHRLE 2 ArSID2 J% Pip#H RS
&~ AtALDI Fr AtSARD4 WIRHLE o e DL LW - B
LsGRP1 #5458 4 MEHUR IIIE B R e R S B A -

SB13
in Taiwan—Huang, Y.-C., and Wang, C.-L. (Department of Plant

Diversity and biological characterization of Cephaleuros

Pathology, National Chung Hsing University, Taichung)

The genus Cephaleuros was named by Kunze in 1827 and
accommodated in Trentepohliaceae. Species of Cephaleuros
commonly occurs on leaves, stems and fruits of diverse trees and
ornamental plants. It was considered as a plant disease pathogen
causing red rust disease. Cephaleuros significantly reduces yields
of tea and fruit trees, but there are few researches on these diseases.
Cephaleuros virescens, the type species, has been recorded on at
least 100 plant families in Taiwan. However, recent studies indicated
that classification of Cephaleuros needs to be reassessed and found
that morphological species of Cephaleuros are a polyphyletic
species based on molecular phylogenetic analysis. A previous
research found that Japanese C. virescens could be divided into 5
species, suggesting that C. virescens is a species complex. Thus, we
planned to re-examine Cephaleuros spp. collected from Taiwan by
molecular analysis, and to compare characteristics between clades.
With phylogenetic analysis of sequences of SSU, ITS and LSU,
we revealed that Cephaleuros in Taiwan can be separated into 11
clades. Besides, 13 new hosts were recorded with algal spots. Isolates
phylogenetically closed to reference strains of C. parasiticus, C.
karstenii and C. expansus were also found. Furthermore, since
subcuticular and intercellular colonization of hosts are important
characters to identify morphological Cephaleuros species, we will
assess the correlation of the two colonization types with phylogenetic
clades. Cephaleuros isolates with distinct colonization types were
selected to compare biological characteristics related to pathogenicity

and to elucidate the interactions of Cephaleuross and plants.

BAERESCIH

SCo1
and 17 in Phytophthora parasitica-plant interaction — Chiang,
B.-1., Ke, T.-Y., and Liou, R.-F. (Department of Plant Pathology and

Microbiology, National Taiwan University, Taipei)

Investigating the role of glycoside hydrolase family 16

To facilitate successful invasion, plant pathogens secret a
range of glycoside hydrolase (GH) to degrade plant cell wall

components. Interestingly, in response to pathogen infection, plants



have evolved the ability to recognize certain of these enzymes as
microbe-associated molecular patterns (MAMPS) or in some cases
their degradation products as damage-associated molecular patterns
(DAMPs), thereby to elicit basal defense response. Previously, we
found OPEL secreted by Phytophthora parasitica, a notorious
oomycete pathogen with a wide host range, may elicit basal defense
response on Nicotiana tabacum cv. Samsun (NN). Moreover,
mutation in the conserved beta-1,3-glucanase active site present
in the GH16 domain of OPEL significantly comprised the elicitor
activity. To know whether other genes containing putative beta-1,3-
glucanase consensus also induce plant defense response, we cloned
and analyzed candidate genes obtained from the P. parasitica
genome database, focusing on members of the GH16 and GH17
families. Among those belonging to GH16, we found four genes
homologous to OPEL. Recombinant proteins prepared from E.
coli for three of these genes induced ROS production and callose
deposition on N. tabacum cv. Samsun (NN), which demonstrate
their elicitor activity. The remaining one was neglected due to the
presence of a GPI anchor in its C-terminus. Of the genes containing
a putative GH17 domain, we found one causing severe symptoms of
yellowing, mosaic, and crinkling on the systemic leaves of Nicotiana
benthamiana at 10 days post agro-infection by using pGR106 as a
vector. We are in the process to explore how this gene involved in

plant-P. parasitica interaction.

SCo02 Development of rice endophytes for controlling rice
damping off disease caused by Pythium species—Tu, C.-K., and
Lee, M.-H. (Department of Plant Pathology, National Chung Hsing

University, Taichung)

Rice (Oryza sativa) is the most important crop in Asia,
providing as staple food for over four billion people. Modern rice
practices usually raise rice in nursery boxes before transplanting
to paddy. High planting density, warm temperature, and high
humidity provide a favorable environment for microbes to cause
diseases on rice. Among the rice diseases, damping off disease
caused by Pythium species. sometimes results in severe economic
losses to nursery growers. Chemical pesticides are commonly
applied to nursery boxes for disease prevention, which often cause
the emergence of pesticide resistant pathogens. In addition, paddy
fields with organic farming are largely increasing in Taiwan, but
rice nursery is still difficult to be practiced with organic farming.
Therefore, eco-friendly products for disease prevention in rice
nursery, such as plant beneficial microbes, are required to be
developed. In this study, two bacterial strains, 5-7 and 6-4, were

isolated from rice cultivar TN11 which showed strong antagonistic
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ability to different Pythium species and other rice pathogens.
In planta assay also revealed a significant reduction in Pythium
damping off disease by applying to nursery boxes with 50 to
100 times dilution of the two bacterial fermentation broths. For
identification, 16S rRNA sequences identified strain 5-7 and 6-4
as Lysobacter and Kitasatospora spp., respectively. By observing
GFP-labeled strain under a microscope, 5-7 can colonize well on
root tips, root hairs, crown roots, and lateral root surface. Dual
culture of the pathogen and 5-7 on water agar and examined under
a microscope revealed remarkable abnormal hyphae and sporangia
production inhibition of the tested pathogen. The two strains also
exhibited multiple enzymes activities. To sum up, two strains, 5-7
and 6-4, 1solated from TN11 showed multiple biocontrol mechanisms
for Pythium disease control. In the future, more experiments are
needed to evaluate the application for Pythium disease control on

nursery.

SCo03
on rice growth and disease resistance to Pythium—Wan, P.", Syu,
7.-1.2, Chang, K.-J.!, Yu, S.-M.** and Lee, M.-H." (‘Department
of Plant Pathology, National Chung Hsing University, Taichung;

Functional characterization of a rice endoglucanase gene

*Tainan District Agricultural Research and Extension Station, Tainan;
*Institute of Molecular Biology, Academia Sinica, Taipei; *Advanced
Plant Biotechnology Center, National Chung Hsing University,
Taichung)

Rice is a very important staple food crop that can feed more
than half of the world's population. There are many diseases occurred
in the rice field in Taiwan, such as seedling blight, rice blast,
Bakanae disease, sheath blight, brown spot, and bacterial leaf blight,
which significantly decrease grain yield. Among these diseases,
seedling blight of rice is caused by several different pathogens, and
Pythium arrhenomanes 13 one of the major pathogens in Taiwan.
Pythium is known as a water-mold pathogen and causes seedling
root rot and damping off by zoospores or oospores spreading in the
paddy field and seedling tray. P. arrhenomanes is one of the highly
virulent pathogens in the Pythium species to rice. By screening
500 lines of Taiwan Insertional Rice Mutant (TRIM) library for
resistance to P. arrhenomanes, a resistance line was identified
and further characterized previously in Dr. Lee’ s Lab. The gene
potentially involved in this resistance has been identified as an
endoglucanase gene. In order to confirm the endoglucanase gene
function 1in rice resistance to P. arrhenomanes and to understand its
role on rice development, this gene was constructed by fusing to a
constitutive promoter, transformed into TNG67, and then screened

the overexpression (OE) lines for functional characterizations. The
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transgenic lines were screened for T-DNA single insertion and
the endoglucanase gene overexpression by hygromycin selection,
Southern blotting, and semi qRT-PCR. In the Pythium inoculation
tests in a growth chamber, however, the results showed that the
endoglucanase OE lines were not more resistant to Pythium than the
wild-type (WT) lines. In addition, the phenotypes related to plant
height, grain yield and diseases caused by various pathogens were
evaluated in paddy fields for three growing seasons. The rice height
in tillering stage of the endoglucanase OE lines showed significantly
shorter than the WT lines, and the grain weight per panicle of the
OE lines showed significantly lighter than the WT lines. In addition,
OE lines were more sensitive to sheath blight disease in the field for
three seasons. The reasons that the OE lines were not resistant to
Pythium infection and more susceptible to the sheath blight disease

than WT lines need to be discovered in the future.

SCo4
response to OPEL, an apoplastic effector from Phytophthora

Transcriptome analysis unravels the Nicotiana tabacum

parasitica—Lai, P.-Y., Ke, T.-Y., and Liou, R.-F. (Department of

Plant Pathology and Microbiology, National Taiwan University,
Taipei)

To combat the infection by pathogens, plants employ a
multilayer surveillance system, with pattern-triggered immunity
(PTI) at the first level. It involves recognition of microbe- and
damage-associated molecular patterns (MAMPs and DAMPs) by
pattern recognition receptors, followed by the activation of signaling
pathways and a series of plant defense responses. Previously, we
demonstrated that OPEL from Phytophthora parasitica induces
reactive oxygen species (ROS) accumulation, callose deposition,
defense gene expression, and cell death in Nicotiana tabacum cv.
Samsun-NN. In addition, it confers systemic acquired resistance
against variable pathogens. Therefore, OPEL very likely functions
as an apoplastic effector. In this study, to know how OPEL elicits
defense responses in N. tabacum, we treated the plants with OPEL
recombinant protein (or MES buffer as a control) and performed
RNA-seq analysis. In total, we identified 6,460 genes (hereafter
called DEGs) which were differentially expressed in response to
OPEL treatment, with a fold change = 2 and p value < 0.01. KEGG
pathway enrichment analysis indicates that OPEL treatment induced
the expression of many genes involved in the plant defense pathways,
especially N. tabacum homologs of BAK1, SOBIRI1, and RBOHD.
In contrast, OPEL suppressed the expression of genes involved in
photosynthesis. Further analysis of DEGs employing Plant Resistance
Gene database (PRGdb) identified 339 genes which encode receptor-
like kinases (RLKS) or receptor-like proteins (RLPs). Of special

interest are those encoding CERK1-like and several LysM domain-
containing genes. Among them, the expression of NtCERKI-like
and NtLYM?2 was shown by qRT-PCR to be up-regulated not only
by OPEL treatment but also by P. parasitica infection. In addition,
overexpressing NtLYM?2 on Nicotiana benthamiana enhanced P.
parasitica infection. These results not only verify the role of OPEL
as an apoplastic effector, but facilitate the identification of potential
key players involved in OPEL-elicited plant immunity as well as in P.

parasitica-plant interaction.

SCo05 Complementary studies on mechanical transmissibility
of begomo-viruses —Gustian, D.', Chang, H.-H.!, and Jan, F.-J.?
('Departement of Plant Pathology, National Chung Hsing University,
Taichung; *Advanced Plant Biotechno-logy Center, National Chung
Hsing University, Taichung)

Most of begomoviruses are transmitted by whiteflies, whereas
only a few begomoviruses can be transmitted mechanically. The
mechanical transmissibility of the begomovirus affects its distribution
in the field. This study is aimed to analyze whether mechanically
transmissible begomo-viruses [tomato leaf curl New Delhi virus-
oriental melon isolated (ToLCNDV-OM) and tomato yellow leaf curl
Thailand virus (TYLCTHV)] enable non-mechanically transmissible
begomo-viruses [tomato leaf curl New Delhi virus-cucumber isolated
(ToLCNDV-CB) and tomato leaf curl Taiwan virus (ToLCTWV)]
to become mechanically transmissible. Nicotiana benthamiana
inoculum were prepared by agro-infiltration as either single virus
infection (SI) or two viruses co-infection (CI) (ToLCNDV-OM
with ToOLCNDV-CB or TYLCTHV with ToLCTWV). After 14
days post inoculation, the crude sap derived from SI and CI plants
were used for mechanical inoculation. Mechanical inoculation
with mixed sap (MS) from SI ToLCNDV-OM and SI ToLCNDV-
CB or SI TYLCTHV and SI ToLCTWV symptomatic leaves was
also performed as third treatment in this study. After symptom
development, virus detection was conducted with PCR analysis. PCR
results showed that nonmechanically transmissible begomoviruses
(ToLCNDV-CB and ToLCTWYV) can be detected in CI and MS
mechanical inoculated-plants. In contrast, TOLCNDV-CB and
ToLCTWYV on SI plants were not detected by PCR analysis. These
results indicated that a mechanically transmissible begomovirus
can complement the mechanical transmissibility of other non-
mechanically transmissible begomo-viruses that belong to the
same or different species. This finding provides information about
begomovirus distri-bution which in turn is essential for developing

disease management in the field.



SCo06
veinal mottle virus for cross protection in solanaceous crops —
Wang, G.-D., Kang, Y.-C., and Chen, T.-C. (Department of Medical

Laboratory Science and Biotechnology, Asia University, Taichung)

Selection of nitrous acid-induced mild strains of Pepper

Pepper veinal mottle virus (PVMV) is a member of the genus
Potyvirus of the family Potyviridae and can be transmitted by
aphids in a non-persistent manner. As all potyviruses, PVMV
genome possesses a single linear positive sense sSSRNA molecule in
the size of 9.7 kb, with a poly A tail at the 3' terminus and a viral
genome-linked protein (VPg) at its 5' end, for encoding a polyprotein
that 1s subsequently processed into 10 functional proteins in order
of P1, helper component-protease (HC-Pro), P3, a first 6K peptide
(6K1), CI, second 6K peptide (6K2), nuclear inclusion-VPg, nuclear
inclusion a (NIa), nuclear inclusion b (NIb) and coat protein (CP).
Tomatoes (Solanum lycopersicum L.) and peppers (Capsicum
annuun L.), including bell peppers and chili peppers, are the most
important vegetable and fruit solanaceous crops in the world, with a
global planting area of about 38.4 million ha and a total planting area
of about 7,000 ha in Taiwan. Virus diseases are the most important
threat to the production of economic solanaceous crops. PVMV is
one of the prevalent solanaceous viruses in Taiwan. In this study,
nitrous acid-induced mutagenesis was conducted to generate PVMV
mild strains for cross protection. The attenuated PVMV strains were
screened based on the biological characteristics that the wild-type
(WT) PVMV induces conspicuous necrotic lesions on the inoculated
leaves of Chenopodium quinoa but its attenuated mutants do not.
A stable attenuated PVMV mutant, denoted m4-8-4, was obtained
from 1288 local lesions in seven nitrous acid treatments. The
accumulation of CP of m4-8-4 was significantly slower than that of
WT PVMV in Nicotiana benthamiana plants. In addition, m4-8-4
effectively protected N. benthamiana from WT PVMV challenge.
Genome sequence analysis revealed that 14 nucleotides leading to
13 amino acid (aa) changes can be found in the m4-8-4genome by
comparison with the parental WT PVMV strain. The aa residues
involved in the virulence of PVMV will be investigated. Our results
showed that m4-8-4 has potential to be a protector against severe
PVMV strains, and its cross-protective effect on solanaceous crops,

such as tomatoes and peppers, will be evaluated in the future.

SCo07
(HC-Pros) of nitrous acid- induced attenuated mutants of Zucchini
yellow mosaic virus— Goh, R.-P.!, Xie, X.-Y.!, Lin, Y.-C.}, and Yeh,
S.-D.1,2 (‘Department of Plant Pathology, National Chung Hsing

Functional analysis of the helper-component proteases

University, Taichung; *Advanced Plant and Biotechnology Center,

National Chung Hsing University, Taichung)
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Aphid-borne potyviruses encode helper-component protease
(HC-Pro) as viral suppressors to antagonize host defense of RNA
silencing for infection. Through modification of the reported
conserved motifs of HC-Pros, highly attenuated potyviral mutants
suitable for cross protection can be generated. In this study, we
attempted to find other conserved motifs of HC-Pro responsible for
RNA silencing suppression by analysis of mutations on zucchini
yellow mosaic virus (ZYMV) induced by nitrous acid treatment.
Eleven attenuated mutants of ZYMV were previously obtained, all
mutants did not form local lesions on Chenopodium quinoa leaves
and induced attenuated symptoms on systemic hosts. Results of
whole genome sequencing of six mutants showed that most of the
amino acid changes for attenuation were located at HC-Pro gene.
Four mutants (ZG-2-4, ZG-3-10, ZG-4-1 and ZG-4-10) with different
degrees of attenuated symptoms were selected for further analysis
on the roles of their mutated HC-Pros. Replacement of wild type
HC-Pro with each mutated HC-Pro was conducted, pathogenicity
analysis of the resulted recombinants indicated that the mutations on
their HC-Pros are correlated to symptom attenuation. RNA silencing
suppression (RSS) assay by agroinfiltration of these mutated HC-
Pros indicated that silencing suppression ability of each mutated HC-
Pro was reduced. Our results indicated that nitrous acid mutagenesis
is an efficient way to obtain mutants with random mutations on HC-
Pro, resulting in highly attenuated symptoms with a great potential
to be used as protective viruses for control of ZYMV by cross

protection.

SC08
attenuated mutants of turnip mosaic virus from Chenopodium
quinoa leaves for cross-protection—Wu, H.-I.!, and Yeh, S.-D.!?
(‘Department of plant pathology and *Advanced Plant Biotechnology

Identification and isolation of nitrous acid-induced

Center, National Chung Hsing University, Taichung)

Turnip mosaic virus (TuMV) belongs to the genus Potyvirus
of the family Potyviridae. This virus has a wide host range and
causes severe damage to crops in the family Brassicaceae. Cross
protection 1S a natural phenomenon of induced host resistance against
a plant virus and has been widely used as an effective strategy to
control plant viruses. Previous studies have revealed that single local
infection induced by a mild strain of a potyvirus in C. quinoa leaves
is invisible under white light. Thus, TuMV genome was modified to
carry a reporter gene green fluorescent protein (GFP) and was used
as the virus source for nitrous acid induction to facilitate the selection
of attenuated mutants. After nitrous acid treatment, the infection

sites without lesion formation in C. quinoa leaves were identified by
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fluorescent signals with UV light, and the virus within was isolated.
From five independent experiments, five mutants were obtained
from C. quinoa leaves and transferred to Nicotiana benthamiana
plants, on which all mutants induced attenuated symptoms. In order
to evaluate suitable candidates for cross protection, virus titer was
monitored at three to 21 days post inoculation in N. benthamiana
plants by indirect ELISA. The viral accumulation dynamic of a good
attenuated candidate should show a zigzag-pattern, in which the virus
titer gradually increased after initiation of infection, but decreased
sharply and then maintained at low levels up and down in the host
plant. After time-course accumulation analysis and pathogenicity
assay in N. benthamiana plants, the highly attenuated mutant TuMV
4B-1 with a typical zigzag accumulation pattern was selected and
considered as a feasible protectant for control of TuMV by cross

protection.
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Development of multiplex RT-PCR for simultaneous fiagnosis of
vitrus systemic diseases and survey of citrus disease-free seedlings —
Yao., S. M., and Hung, T. H. (Department of Plant Pathology and

Microbiology, National Taiwan University, Taipe)
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Investigation of the gene functions and the synergistic interaction of
Cactus virus X and Pitaya virus X—Chen, P. Y., Wu, Y. M., and
Chang, Y. C. (Department of Plant Pathology and Microbiology,

National Taiwan University, Taipei)
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SC11
Nanopore sequencing platform —Dong, Z.-X.!, Chen, Y.-K.%, Chou,
C.-C.%, and Chen, T.-C." ('Department of Medical Laboratory Science

Diagnosis of a new emerging cucurbit virus using a



and Biotechnology, Asia University, Taichung; *Department of Plant
Pathology, National Chung Hsing University, Taichung; *National
Center for High-Performance Computing, National Applied Research

Laboratories, Hsinchu)

Cucumber 1s a valuable economic crop in Taiwan. The planting
area of cucumber in Taiwan was about 1893 ha with an annual yield
of 48968 tons in 2019. In June 2020, an unknown virus, designated
CX-2, was obtained from a diseased sample of greenhouse grown-
cucumber in Xizhou Township, Changhua County by standard single
lesion isolation on Chenopodium quinoa leaves. Double-stranded
(ds) RNA isolated from CX-2-infected C. quinoa leaves was used as
the template to create a random primer-primed complementary DNA
(cDNA) library, the Invitrogen SuperScript IV reverse transcriptase
was use for cDNA synthesis and the Klenow fragment was used to
synthesize the complementary strand of cDNAs. The synthesized
dsDNAs were purified and ligated with sequencing adaptor using
the Nanopore SQK-LSK109 ligation sequencing kit. The Nanopore
Minlon device was used for sequencing, running for 8 hr. The
sequenced reads were analyzed by the EPI2ME WIMP workflow. A
total of 7408 reads were obtained from the sequencing, of which 13
reads were classified as cucumber Bulgarian latent virus (CBLV),
a Tombusvirus species. The full-length genome sequence of the
original CBLV isolate (GenBank accession number: AY163842) was
used as a reference to align with the classified reads by the basic
local alignment search tool (BLAST). The BLAST results showed
that the reads shared a high nucleotide identity of 81.89-93.5% with
the reference sequence, with a genome coverage of 68.4%. Our
result suggests that CX-2 should be CBLV. The full-length genome

sequence of CX-2 will be completed in the future.

SC12
and other two potyviruses causing passionfruit woodiness disease in
Vietnam—Do. D.-H.", Chong, Y.-H." and Yeh, S.-D."? ('Department
of Plant Pathology, , National Chung Hsing University, Taichung;

Characterization and detection of Passiflora mottle virus

*Advanced Plant Biotechno-logy Center, National Chung Hsing
University, Taichung)

Passionfruit plantation in Vietnam increased to 10,000 ha in
2019. However, the outbreaks of passionfruit woodiness disease
(PWD) have become a serious threat for the production. In this
study, five virus isolates DN1, DN4, NA1, GL1 and GL2 were
collected from different areas of Vietnam. Their causal roles for
PWD were verified by back inoculation to passionfruit. Analyses
of coat protein (CP) and genomic sequences revealed that GL1
isolate is closely related to East Asia Passiflora virus (EAPV) AO
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strain of Japan (polyprotein nt/aa identities of 98.1% / 98.2%), while
GL2 isolate is related to Telosma mosaic virus (TelMV) isolate
PasFru, China (polyprotein nt/aa identities of 87.1% / 90.9%). CP
comparison, host range and cytological characterization indicated
that DN1, DN4 and NA1 are potyviruses, but different from EAPV
and TelMV. Phylogenic analyses of their CP and genome sequences
indicated that these three isolates and passionfruit severe mottle-
associated virus Fujian isolate of China belong to a distinct clade,
which does not satisfy the threshold (76% nt identity of polyprotein)
to be regarded as any of potyviral species. Thus, a new species
has been proposed by ICTV.

A rabbit antiserum was produced against the CP of DN1 and it can

name of “Passiflora mottle virus”

discriminate Passiflora mottle virus (PaMoV) from TelMV and
EAPV in western blotting and ELISA without cross reactions. Field
surveys of 240 samples by ELISA and RT-PCR disclosed that PWD
in Vietnam is mainly caused by PaMoV; followed by EAPV, mixed-
infection of PaMoV/EAPV, and rare cases of TelMV.

SC13
potyviruses in cucurbits by two-in-one live vaccine —Tran, T.-N.-B.!,
Xie, X.-Y.!, Chen, K.-C." and Yeh, S.-D."? (‘Department of Plant
Pathology, National Chung Hsing University, Taichung; *Advanced

Concurrent control of two most important aphid-borne

Plant Biotechnology Center, National Chung-Hsing University,
Taichung)

Papaya ringspot virus (PRSV) and Zucchini yellow mosaic
virus (ZYMV) cause severe damage to cucurbits. The strategy to
control a potyvirus by cross protection is the use of a mild strain
of the virus as a plant vaccine. Because a plant is inoculated by an
attenuated strain, this plant cannot be superinfected by the same
strains of the same viral species. In this study, the cross-protection
effectiveness of combining the protective mild strain PRSV HAS5-1
(Yeh et al. 1984) and ZYMV AC (Lin et al. 2007) against both
PRSV P type and ZYMV on plants of C. metuliferus was first
attempted. Consequently, the mild strain of PRSV W, PRSV W-AC
was created by mutating two conserved amino acids, Arg;g, — lle
and Aspsy; — Asn in the HC-Pro gene of the infectious cDNA clone
of a severe strain of PRSV W from Taiwan (Chen et al. 2008). The
highly attenuated symptoms, virus accumula-tion, the stability, and
the cross-protection effectiveness of the generated mild mutant
PRSV-WAC against PRSV W were investigated. PRSV-WAC and
ZYMV-ZAC were combined together and applied as 2 in 1 protective
viruses, our results indicated that the co-infection two mild strains
applied on horn melon, melon, and watermelon, provide complete
or high degrees of cross protection against the challenge with severe
strains PRSV W and ZYMV-GFP, alone or together. The absence
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of the challenge severe viruses in cross-protection tests was verified
by local lesion assays or RT-PCR with specific primers. Our results
indicated that the mutant WAC is an excellent protective virus for
the control of PRSV W by cross protection. The co-infection WAC
and ZAC propagated equally well in the inoculated horn melon, no
obvious interference on viral accumulation, and no synergistic effects
of symptoms were observed. Intriguingly, co-infection with WAC
and ZAC in horn melon, muskmelon, and watermelon plants provides
concurrent complete protection against both severe PRSV W and
ZYMV infection in these cucurbits. This two-in-one attenuated
vaccine has a great potential to be used for the control of the two
most important unrelated aphid-borne virus species threatening

cucurbits by cross protection.



