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Unlocking Plant Systemic Resistance: Deciphering the Function of the Lily
LsGRPL1 Protein

iy (R 44 SEFRREMIFE ) AL Py FEALE -8 47)
Chao-Ying Chen (Department of Plant Pathology and Microbiology, National Taiwan University,

Taipei. 2Master Program for Plant Medicine, National Taiwan University, Taipei.)

Induced resistance in plants can prevent damage from pathogen attacks by augmenting the basic
immune response to mitigate disease development. Pre-stimulation with plant immunity inducers
strengthens natural defenses, enabling a faster and stronger response that suppresses pathogen
multiplication and symptom development through enhanced callose deposition and defense-related
protein expression. Salicylic acid (SA) is a plant hormone capable of inducing resistance to pathogens,
as demonstrated in Lilium against Botrytis leaf blight. Specifically, the SA-induced expression of the
LsGRP1 protein (a plant class Il glycine-rich protein) enhances pattern-triggered immunity, involving
cell wall-associated kinases and pectin modification. The systemic resistance activated by LsGRP1
relies on SA and N-hydroxypipecolic acid-related signaling pathways. Research shows that drenching
with either SA or LsGRP1 increases Lilium resistance to Botrytis disease. Furthermore, this glycine-
rich protein induces broad-spectrum resistance and can be applied exogenously. Field trials
demonstrate that LsGRP1-derived products reduce the incidence of strawberry leaf blight; additionally,
treated plants exhibit better growth vigor and reproduction. Plant defense priming keeps plants in a
"ready state," allowing them to trigger robust defense responses against subsequent attacks. Harnessing
bioproducts to boost plant immunity holds great potential for sustainable agriculture, helping to

stabilize crop production and food security in a climate-stressed world.
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KS02- From Professional Practice to Innovation: A Journey in Developing and
Commercializing Plant-Derived Crop Protection Products

Ting-Fang, Hsieh (Taiwan Agricultural Research Institute, Ministry of Agriculture)

This lecture draws on more than 30 years of hands-on experience in plant pathology, looking back
on a journey that spans pathogen identification, ecological studies, and the development and
commercialization of plant-derived crop protection products. From the very beginning, the work has
been closely tied to the field—starting with disease diagnosis and pathogen identification and building
research questions directly from on-site observations. This approach has led to in-depth studies on the
epidemiology and management of major diseases affecting lilies, common beans, and a wide range of
horticultural crops, laying a solid scientific foundation for integrated disease management. In response
to growing concerns about the risks of chemical pesticides and the push toward sustainable agriculture,
the research focus has gradually shifted toward non-chemical control methods, especially plant-based
protection products. Through screening plant extracts, optimizing formulations, and developing
microemulsion technologies, several innovative products have been created, including sunflower oil
emulsions, herbal compound formulations, and cinnamon essential oil microemulsions. These
products have been patented and shown to be both effective and stable in controlling key plant diseases
such as anthracnose, gray mold, powdery mildew, and root-knot nematodes. These technologies have
also been successfully commercialized and transferred to industry, helping bring plant-based crop
protection products into real-world farming systems and turning research outcomes into practical value.
At the same time, by integrating non-chemical materials, monitoring tools, and integrated pest
management strategies, reduced-pesticide cultivation models have been developed for crops such as
continuously harvested vegetables and passion fruit. These efforts have significantly lowered chemical
pesticide use while maintaining productivity and environmental sustainability, earning recognition
with the Sustainable Agriculture Award for two consecutive terms. Overall, this journey, from field
practice to scientific innovation and real-world application, highlights the important role of plant
pathology in advancing safe and sustainable agriculture. It also reflects how research can respond to
policy needs and industry challenges. In this talk, I will share key ideas and practical experiences from
moving between the lab and the field, and from research to technology transfer, with the hope of

offering some insights into the future role of plant pathology in sustainable agriculture.

-12 -



KS03- 77w L -2 g i § Hp

Overview of the plant doctor act and its related regulations
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F AL AL LFFS o Rk ;ﬁﬁli‘?[@%"{” pre e A 0 e 2004 & F
hT G B IR AR 0 e ALE Wopa 4 gy - 3R F ;2005 £ —‘&%;:f,;si »EER
R, FREE? %%fﬁ)?a»ﬁg:si'h‘_ LB RIFTIEREPE R AR EE

THZAMAL 2R R RRGZEALRFEA P B4 S ROFAL T
PELRNOFLILEEHEREB FH BRI HBERDEL > HERI S EZRE @
AEFALMP ZECEAGAE FP R L BARGD FREFDE - AP R R PE 2 PREF

4- ~ PCR ~ PCR ~ DNA 5P| % ¥ ~ P& 2% 27 [iPCR S v > 122 — 2B B3 2 > 4
&@F*ii%’ﬁﬁﬂéﬂ%ﬁ%?’*%yﬂﬁﬂﬁ&l”ﬁﬁ°§?
QLR R =it T wfimx_ﬁ;}?pfér]ﬁ%ﬁ" BFEe B FE L I
ﬁ&@ﬁiﬁuﬁﬁmﬁmﬁfﬁhﬁ’ikﬁﬁaw@mmﬁﬁﬁiﬁ’”ﬁ$#§¥*
BAT OB AR R o B P AHRPN LR YRR wﬁb‘ﬁ [7 i SOP > fie & i
Bfiw it * B ARG L L F «wdmiw@mnw B F o TR s A w AT
BB P B R BRI 2L e 2 et DM feoptkaie k3 T 0 H IR
AR HE SLERWHOLFEITALLRDER > L E LS LR EPE N EF
PE g IR o B R T EFN S BRREET R R OE T G X BRI $F
FAERE LR g ot F o
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KSO4- L4+« ¥ FEIFRFR—LHEFI KPP+ %
Development History of the Department of Plant Medicine at National Chiayi
University: Insights into Fungal Diversity Research

FEE (R R R FETFL 2R EMLE A WY B FRRORY R
g 5 A7)

HEEEhELPEREIEH RORERT Y 35 F L0 2301087 # 3 2 4 sk
ﬁomwﬁaﬂ;gagmgh,w&mmﬂdﬁaéa*éo&?& EARY 0 RGoen
Wy REAF T AR ENFEROEE LI GPFR R 2P TR kcni B2 F
FEFPFAREEM AR FE D S S FER LD THEIFL L i f kA
Maie TRERESFFFEASFANRTEL R TREE 2 I REFT UK
B A R o BRARITS > A R fﬁ#’n%%%ﬁﬁ%ﬁvﬁ?&ﬁﬁi°“ﬁ'¥%ﬂ#ﬂf§¢?fﬁ“m
EHFR LI EGRRGEY S > BN 2012 & p AP TR kg RS2SR FE
FoRINRERATIER R TER T B BLRIESBAT LGRS FFLEA o

BUELHERLLENS JENRA ST LU AP S REE ] 2R LS
L B35 2% S REa b BF LB B ARG GRS £ 2
ﬁ*%_& FRORBELFIRTIRL VEGEE TG APRALERFF
AP AT MAES R A o G S P e RGE S A R R T e #ﬁfﬂﬁk\
A% & & 2 B FR G (succession) I % o Garrett (1981) & 1 A 5+ & FHid 2% 0 4
Z¥5 2§ (substrate) & fEf2R @ TR Plpfc2 EEgL A > AF iy p AR P B b R
W SERAF2RERARNA RBRFZEH EFAT DRFTA S BEH % ladh o

o

33 % 4 22 ) (weakparasites) % 2 4v Pythium £ Rhizoctonia % ; % 13 114~ % 2 B F%
V%’a‘%;ﬁi F] (sugarfungi) 3 i - fI* EpEigr ffEp i &5 5 $2P A & S5 F LRy o S8

ZBFARAEZARAY > S RFL D F3PR LT AR a;%vk’ﬂ\%‘f%7*’éﬁ
SESRAN AL RBRF T RS SRR REE LA BRER  HFER2PE pz’]f’r:; i
FEEGE > ek A R F o X ML P R TR BT EARY C EFEA RS
PR %*’:}mwﬂﬁﬁ'f"u&ﬁ”’f@#ﬁ@w o N eAE LR i SN R LR o LN - S S |
oo AETREESRERE AR AT COTRHRHAFL AL R f 45 I 2BATH 13
BATE ~ O6FATIE  TOMATIoE B R 2B AT 78 o MATH ~ 37/ ~ 3T B % B4
BRI APER P RARRY F RN S EFRA LT RAE X R B
TREF cTER EFRFEAHASC XIRAEBRALR ) LRAFERE ;ﬁ.*’*ﬁﬂw»\ﬁx
Bt Pt BEARLE O FEBRNUBEAFAIEE 22§ AEHF 2 £ L2484 -
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KS05- Mass Spectrometry-Based Multi-Omics Reveals the Roles of Peptides in
Plant-Nematode Interactions

Ying-Lan Chen (Program in Specialty Crops and Metabolomics, Academy of Circular Economy,

National Chung Hsing University, Nantou, Taiwan, Department of Plant Pathology, National Chung
Hsing University, Taichung, Taiwan)

Plant-nematode interactions pose a major challenge to agriculture, yet the regulatory roles of
long-distance mobile peptides remain poorly understood. Here, we applied a mass spectrometry-based
multi-omics platform integrating peptidomics, proteomics, metabolomics, and phosphoproteomics to
systematically dissect molecular dynamics during Meloidogyne incognita infection. Our analyses
reveal that nematode infection triggers extensive reprogramming of endogenous peptide landscapes,
including multiple classes of long-distance signaling peptides involved in immunity (e.g., CAPEL), as
well as the recently identified evolutionarily conserved vascular sap peptide ASAP. In addition, we
highlight the role of IDA-related peptides, which are exploited as nematode mimic peptides to hijack
host developmental signaling pathways, thereby facilitating parasitism. These peptides exhibit strong
spatiotemporal specificity, particularly enriched in nematode-induced feeding structures such as giant
cells and their surrounding tissues. By integrating spatial and multi-layered molecular data, we further
demonstrate that long-distance peptide signaling is tightly coupled with metabolic reprogramming and
phosphorylation-mediated signaling pathways, enabling coordination between local infection sites and
systemic responses. Together, our findings highlight long-distance mobile peptides as a critical
regulatory layer in plant-nematode interactions and establish a multi-omics framework for uncovering
low-abundance systemic signals, providing new opportunities to develop peptide-based strategies for
enhancing crop resilience.

215 -



#e 2 HpR
Abstracts of Oral Presentations

-2y

- 16 -



A %4 FHE TRE

AOl- nRBEE22a > RBRHET 2R
Establishing a quantitative index for root-knot nematode damage based on root
gall diameter

kil
&

RE PRI 2R (RFETRERBRTES L)

AFE G L 25 < Fivw EfEe 2 1354 (Meloidogyne mcognlta) PR g AV BiE
BT RARRE - #Y RS ERRNERNR O TR RE I EF TR AT AET R
Byl G oY - PRy LV i aE Mﬂﬁ;’ MFEALBE ST M
o IRk BB S MAG ATRE c BEBRTRAES 5 XERHIAR I RBE L T3
GR A Nl BRI ORI EEF REERA RS T FHERARY U] E
o g E - A4 AT R M 0w SRR (APL) R A G L
Bnl| T ARE R PR LTS oo (BT T R ps S &;ﬁasﬁ‘ﬂi“g% A P P 3
oo FFZFEYRL U AR foazb QB M ZRMZTRETE > AT R
e EAEABRE > £ <2mm -~ 2-3mm & >3mm Pz B A HE ko F o B 1
37 s THEE o 5 LSD 2 Dunn'stest Lt T T 0 4 = BFE A GTEE A L sGE
B ARBEOHFLR AP 5T At ? A ARERA L | AVREY R T LD
AL e B dpd st iR it Hiinde > R By RRORBRG BT LR IRE -

&

5

Jo
IR
—h
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AO2- 3 P REMAEFH LS ARABERMAH -G LR
Differences in feeding behavior among Meloidogyne incognita populations on two
commerical chili pepper cultivars

B MRS (R L BRI L)

1B 4 (Meloidogyne spp. ) # 2 R ¢ ¢ S BER (v4 > 29 s 2 JIBAR
(Meloidogyne incognita) 4 f# qavl%]« EFAFRRLRE N A HF D 2 - 5k (Capsicum
BF I E R A ERDEARTS > T 0 2 EF R AR
A G hokd §FSAEAF O T ICLY LY FEEAR > 2025 £ AP IEE F A S
BEGE 13 BER o AL T LIS P HUBRALHIET niE 4] o 287 % 12 Known-
You Seed 2 @7 & ehd BHIGR R AL (BRp) 4% (Fup) Frdiergsk g7
ok A AR R B e S UBMR A EFE @QSW) 2 Y GE NV Bt A g hd
43 yQSW (¥4 1 B g %3 Fhe r B2 a4 % s S RRRG % YIB (F5 #® o
ERARGEY RS0 RMAFRBIE IS FEE S AHEER ¥ AR 2-3-5-7 2
10 A P d BRRRAHRRINEET) - %4 BT > aQSW &) BEDREEF A1 7 ¥
FEsM TR EET AL AU AR R E S 3 XS R kP IR H o
VQSW R 74 chfis 4 2 4 410 4P SV RBIRA B XL E &35 4 h YIB 7~ Fa &
AR R A0 AP A i AR EBRZIEZ PR A - Tl AT 7 # Rt > Mel 2 Me3
B F A W AN ARS et 2 2 AR R e AP A SRt e g
ABERRAH R PR B L A Me A T2 4] mRIA R R T R 5T E A RS 5R
RO TFRAHFFEFL - FP L EEFRAFRX AR ARV RIE - 124 2 24
JRERERFERL G LM B A P 22 GiHRE > T3 F 24 PR e xim.{b
¢ ERECAAET B EHET A T HREAAEEHBALAAE Y G “siE%Fé“sziﬁrzﬁ‘f@
ABEARE e L aRd BRG] g ARAFFENFE 2 AL DR RIS P
B AR 4@ pm b |y~ Rehi®r o

annuum L. ) & icftied > ¢
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A03- p 3 &5+ 38 AHAP L SRR
Identification and pathogenicity analysis of wood decay fungi form damaging
sawdust bag of shiitake

ERI -~ ikl (R F0RF o 2

% 4 (Lentinulaedodes (Berk.) Pegler) 5 & # 5 € &2 & * &% » £ 4 rﬁ_’] AR R 448 B
AOGRPAE ARSI SRR PEEF 2GR IR L AR 5 0P AT S ra#;w,“ﬁ“iﬁ;
RAEFRET s FRE B o £ A1 B L 58 P RFR XK u}nﬁg PORARBDRFE R
P2 BAOERXZEAF TR cATT AU 2025ET7 1B 1L FR P D ﬁmim%

BER P2 23 IRAFAHRBAELT LT 2z AR IR 2 G]t“#z—}*a}ﬁa
FTeRARRFL LSBT FEE 15 s Hik o £ R M FIRE T ITS A 7la 47 > K&
National Center for Biotechnology Information (NCBI) F#LE B 7 % > &7 A 7 ~ 35| 3§
A A F 2 ¢ 104k 5 Phlebia & ~ 4 &% lrpex 52 1k 5 Phanerochaete /- # ¢ & =t 3%
T2 fkA? 7 A 43| Phlebia & Irpex B2 L 7 > 7 & 3 85 A H K17 72 5 i’ﬁxfaﬁ%ﬁ °
i - ¥ i B~ 3 $k Phlebia & Atk - Zfﬁlrpex Atk % 1 & Phanerochaete f Fj 1R &7 4 & 7] 5% 18
72 f%é%} TEBRREY 7T A2 AHRN 2RI EFEFHF SFETAAIRAA
(SDM) + > Phlebia f % Phanerochaete 2 A 3tk ¥t 4 ¢ 7 si 2 4 & Pri 5 43+ 18.2+0.0%
I 59.0+3.0%F > rxrEIF 12 AFEE KR i{;r;f]; (deadlock) %] % 4[] - &1
Phlebia / % Phanerochaete /2 4 3tk 2 5 #rd| 4 G Fsi 2 £ 2 a0 4 > @ Irpex 2 ~ dLikdr
#]5R 42505+ 62%% 57.7+£38% > " RAIH 122 7 L rpex A AU R E
IR GRANZAELTE A AV R EFRRS PR AGASLAES AP IR E X
A ‘;;]"ié%—.’t ZEARAGERPE LT AR %:ﬁ:&-u 5 2K F) e 7 HE AT A %@;‘ﬁﬁé’gﬁ
TN ERERFFRFIZ R NIRRT A28 2 ki e

-19 -



ADA- £ L3 Tl & § BOPR R 2 L 2 5 LR
Identification and Biological Characteristics of the pathogen responsible for
foxtail millet blast disease in Taitung

Ctedet (B EE KRR 2
Chang, F. I. and Lin, Y. C. (Taitung District Agricultural Research and Extension Station, MOA,
Taitung)

| 5F (Setariaitalica (L)) & - #24 &£ A§Licd > Ef atb adA i S L8 RALXD
RERME R - FENE AR A LB T FRBHRE Y AREFBoE 0 & PFTA
ﬂﬁ@vﬁ’éﬁaﬁgi@ﬁa’&éi@m%rﬁ%’ﬁ‘%ﬁ é%siim; ¥ 5
AREMES T KR A RELFRR A BT Fk ¥ 5% (PDA) 2
i IR ~%*ﬂ~ﬂﬁ’Fﬁ+%%%w’vi«éﬂ%iﬁ@%igmaim+,<
& 44.1-734 x 135183 um~ 2% 2 B A F FER S G 0 U5 AT A (ITS - ACT
RPB1) it {7 #.i i {4 17 Btk s &2 Pyriculariaoryzae # =+ 8 k3> ot -5 b &5 P
oryzae o ¥ ridz G RFRELA SR FRE R kﬁ&“BB? A2 ea Wi R R
WO IR AT LA L3 o B B 16-20-25-30 2 35°C Tt PDA
BA T PRLERFAEEZL k702 30°C 2 &G EB%  FiETHILE 573 Mm@
15°C T 4 £ &M (285mm) o ¥ 432 F B30 ik A PR AR T4 48 | FRERF Y X
5 BpF 20°C M b & RJR ez Lo Y S ag 3t 95% > @ 15°C T F S A i1 (T 35 77.5%)
BT Fx)']iﬁ}"? A At R B+ 37 ¢ R4 30°C 2Bk E o S RE- H LT Bl oA
R EALESY BT S SR RN R A Sl L Tk S REESE S T i

i
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A05- /A # # (Olpidium bornovanus) # & #2 2 fi4~4F
Preliminary Study on the Ecology of Olpidium bornovanus in Taiwan

L I S I | 5222 SN AEER A SE - AN 1 S
(WP B RGPHEE 2 AR IRFE ALY - SRR FET T
CEEwG e RE A LENAERR TS BEE L G C R L e )

A g ) (Olpidium bornovanus) % - e F 2 B EF> 2 hs P we avi- 7 B4
i md 2 BAEE . ST 2028 EE F RS o T EFIE ARBA AR AER S
(Melon necrotic spot virus, MNSV) @ > @ M ét & ¢ @ B XML - o+ 2 B 4 3 & R
Olpidiumbornovanus 2 ¢ > # @t F2 2 G+ SmI 2 B s £ R e Ra o d
WHEEU A IRE AL #EI%P?L“ r‘i;‘i%**ﬁ R Apsty e A A LF O,
bornovanus 2. 2 fE4F B T4 H4F o F A BB N ki BT U d ER RS
(11) TR 2 AT HF g AR ﬁ’;?‘ T 0 & 4k O.bornovanus & 37 #.if 2 3 7 5 4p st
A %El,fs%%x* RAOLS2M T o ARV LR pPRED AR A o2 AT

T EMEEEC B ERCRSEE SRR SRR T DN ACHEET R K
2 Efp W AFAGEL o A+ MRS G AP B FAR A % & Nanopore TR 0 A i
IR S 2 AR A ¢ EE 0 O, bornovanus Ap B A5 o i@ KB - HE51F 2 2 H 4 O,
bornovanus 2. Peig e iR| ik S T A EF e BHRALSP A ASER T RN o F S A
gﬁﬁﬁﬁinﬂﬁmeﬁﬁgﬁﬂiﬁm Bl LFH LB LML o
gt Y AR A TR A A RIEEAIF A S S (cyst) 2 M B R A

;75 »ﬁk‘f’“? FRERRCBE CAS S B AT N Gl B 2R %

WARV e B R R F L F Lot oy s R J’%#F] EHRIN ki & Il

HEdae+ L3 By drdpad o R RRIEFZRF0 4 R 0 P e B S S T 2
P& HRRIE AL 5 REFIrFIES o FHA *; ’ ﬂ\iﬂirﬁ@i O.bornovanus z_ ¢

A AEHRRS R PR R A B AT RNA G BHE T SR B EL
PP R (Y] K.ﬂ}-\m@ﬁu) B RvE 22 & o
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A06- 4 EEWARER ARNFE P I FTHRE £ =k
Diversity and Control Agent screening of Cymibidium Anthracnose Pathogens in
Taiwan

i]:‘lj*“‘( "};ﬂkfﬁ’ %/‘RJ’}? -r:u/% (g "\Kg pé‘%%“l"}?*" ?5;“—7 E')
Huang, C. W., Yang, C. M., Ceng Z. S., and Tsai, J. N. (Plant pathology Division, Taiwan Agricultural

Research Institute, Ministry of Agriculture, Taichung, Taiwan)

TREER (C HRFS LERF) 5 4 (Orchidaceae) ~ & f# & (Cymibidium spp.) % # 2
i*ﬁ%’ﬁgﬁ%ﬂﬁéﬁ(ﬁﬁwéﬁfﬂﬁﬁ FWoRWEAEFIES ORH S
AP ERDEFAR BT L - 1T AR

/{97'

TR RGRPEOF T - BB R U TR

AR B d ;&ﬂﬁ’b WA AAT Y R ﬂjpﬁ@%@:—ﬁ%%ﬁ%m KBFP DR AL
B TFENORBEB ARG - H AR RRE Fuﬁfﬁvpﬂﬂfﬁ*{@ IR
AR FoheEF FEHE LY <1fg#ﬂx,¥€§ﬁ+ﬁé¢sﬁﬁltpoﬂ\£ﬂ Ml K B ORCR R F TR

2 Internal transcribed spacer (ITS) ~ B-tubulin 2 (TUB2) -~ Actin (ACT) % Glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) # %1% £ /& 7[:& (7 4 f8 A F1 5 7 & 47 > F BB (3B F o>
12 C. gloeosporioides speices complex ¥ C. horii ~ C. psidii 5 i & BT FfasE s # =t & C.
boninense speices complex ¢ C. cymbidiicola ; % % Ftk = £ & £ A ¥ ¢ C. cattleyicola ~ C.
cliviicola» o g 4w g 4 & ) =& W hRB s B84 7 C.horii ~ C. psidii ~ C. cymbidiicola »
C. cattleyicola ~ C . cliviicola % 546 « d 7 b k¥ 2 B F2 R =6 #5% S 8T

KA AR RARFLRBEBAAKRTEIILFRAA B F TP FE 2% L FER 5
i Fripr -EEs T ﬁ_k% Pk~ FHEAR T B AIE T RER S|

CEWARRFAT R ASLE e & BFH P A R “*Eﬁﬁf'i%“ﬁ?dﬁ] ¥
" ﬁf‘uﬁﬁma&*?a—ﬂ;\? AL BRBEFRETH e 44N E SR «wd..%a?ié‘wl

P ARARL AL RGBS F Tk 0 B ARR &R s R e EIA 5p
wéﬁﬁiwﬂ&’ujwﬁﬁﬁ?%vﬁﬁgﬁﬁi$f°
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fﬁ
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ADT- 2 BREFHIAREREBFLLFEREI B
Survey of blueberry diseases in Taiwan with a focus on the biological
characteristics and control of anthracnose pathogens

Haodr B 3T AR T (R EIR R ESER )
Chang, T.C., Tai,C.F., Lee, L. U.,and Lin, Y. X. (Agricultural Chemicals Research Institute, Ministry
of Agriculture)

EE (Vacciniumspp.) 5 if &34 B B2 @A L EF A 2 A ERE
W BMEERLTERE PR RPEXIER - R > AP HEFHLT 2824
AT AR g F e AT 2024 1 2025 £ AP FE v R RIRET P e
Fafd 2 CEMIIREFARLEFAFHBELTORAE ’l’i&»ﬁﬁv‘%‘ SCNER L R
TRBERT L EFELITE FioTHL TR N2 24 B EF T AAT R IR ED B
FRER o DADBERE 3052 Foctih HY BT HALA S AT A 1L E o:ﬁr,—%%i
AP LE Irn‘:ﬁﬁ— w4 A4S kor Colletotrichum ~ Alternaria 2 Phomopsis = : Ry
A% 2 ¢ 0 Colletotrichum % &% L2 ~ 3 ff o E ¢ o thi# % 5 % K o Colletotrichum
e 252 30°Cr AT > HA PR EX (rabbiteye) 2 & % # &% (southern highbush) % = & &
RS RRps o Bor E S EHF EINE & Iop F) 0 P2 T o Alternaria &2 Phomopsis
ii)’(:f]is'!% Rl FE 2 o 8- 1 3 AL FR 7] (ITS~ACT ~ TUB ~ CHS-1 ~ GAPDH) &7 10 &
&HtR AL M s T 0 B R BT LB TSR ROBJR FHET Colletotrichum gloeosporioides £
C.boninense 4f &6 > HWMA W EFE R F e rL B o ﬁh-‘}n‘a:f}iami; FERE R o )
T BEASTALI5 L 0CHERT AL TN 30CED G2 AR BT RERS ‘}*J%:‘:f’%
RAZE > mELHTZF GEEARR - FioiEs%k > 0 0 CF R 0 F o (fluazinam) 2
4 5. 41 (propiconazole) #t ke ﬁ?“yﬁ] it 2 Fa ek o # F e 0.1ppm FEE s 5 i 87.0-
93.0% » @ § . fl & 10ppm pF % 94.8-08.9% ; & 2bit & ~ MA 'GP s FH Y  HHEH M FTH
A4 B FedlF S A £ S > AffR 500 B PF R 77.3-91.4%2 1755 5~ 1000 3 PF 5 68.2-
85.8%2 Find o FEREMT  REFKE P RERFEFL AL 2 MeERT L - o Ay
22 HEAH O RRAFEERE G ITA T IES A 1;54 ¥ & 1EF 32 (Integrated pest
management, IPM) % [ sz = 2 & & 44 o

[e=
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A08- 4 A5 B R FIEHSHEEERR L 2R 287
Population structure and fungicide sensitivity of Colletotrichum spp. causing chili
anthracnose in Taiwan

H oo SR (R ENRE EFFRRLF R )

s (CapsicumannuumL.) 5 £ €& % Fapivt > 24 2 ¥ 2 P REJm (Anthracnose)
ZRERT O RT o RLBAREITES T AL g 2B 4 i? Qﬁ&ﬁﬁﬁﬁ@@m~
HHEe D IR HEHREPE T e BRI I pI T £ A FRE CE
MR A 1SS S A A gtk ITSE 7| F T % % &g o7 > Colletotrichum
scovillei & B = & Bkt B 2 B F o R0 ¥ @RI | C.siamense~ C. fructicola %2 C. truncatum
iﬁ’ﬁﬁ%@éﬁﬁi?ﬁﬁﬁ%%ﬁgﬂo%&ﬁﬁimCawmmHQmwmmiﬁﬁ
BT TS ARMAAF S B AT B AR TR~ 5 AT R R 2 A SERNE - EH R

XPFRG R FFE R AR R AL Pk 3 A F LR o
W RRERT PR RE o R A2 EA R TTEREY R RL D FLIPTE R ERAp
AT Y Rl = & IR ~i4&§u?ja§ﬁﬁa§+§& BRI 0 0 B AR 2
BRER - AFETRTL ??ﬁifﬁﬁ‘i«zﬁ.%@i*’?%‘iﬁ%a‘#i %*d/&rwm RS RERT
RIs®RB P FERAETHELP oL ER B BT FIHELETRT AL OE
£ 45T e
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BOl- ¥ 8RR pAHALFLPARBEEI P ITHESE
Host range test and screening of control materials against flower blight pathogen
of Vanda orchid

FHE PR A F A PE A RA N EENLE Y BRI Y B
FryrFEmL Fregu SLENFREFPAREF TR Y B2 Flot pLg i)

Hsu, C. C.}, Ho Y. F.}, Chen, T. C.2, Wang, C. K.3, and Chu, C. C.* (*Taichung District Agricultural
Research and Extension Station, MOA, Taichung. ?Master Program in Plant Medicine and Good

Agricultural Practice, National Chung Hsing University, Taichung. 3Animal and Plant Health
Inspection Agency, MOA. “Department of Plant Pathology, National Chung Hsing University,
Taichung)

ASEAE LRF L BRSO L 2EEy I e ga x4
HEFRES L WI-AFTF 2 - 22020 £822024 £35S0 RSB - wEtR
TOGAFAFEEFEYE TR REEE FE RS H 'Fé:,z,%qﬁwg ?;g 50% » &
3 e Fsu i o R 5 Pantoea stewartii subsp. indologenes > 5 g i jF -t 2 B op 3 AR
Sl 2 ?%F?/rw {8 éﬁ%ﬂ‘»?‘ft’/’fij\ﬁ’%-ﬂ%ﬁu-f}%@ 7 0 Eom B al*%z%{'z’ﬁ,s&:}?r;a
PRAZFRGE - SE- HRFHHRLFLPRITET BRI FTH o AT F R
WAz VBl FBRE T F L FRREE Z AP FRER Y *Mm » VB1 pqﬁw SRR
BT g S g R AR i PHIP T @ SRR R @ FosokfEs P A AR R
ko Br B F AR BV a8 e awita Postewartii subsp. mdologenes )J%,)iv AT A 4Pk o F P
L) 6 E % % BEor 0 20% BB HRER T ORI & $ P stewartii subsp. indologenes 2 #r fFpc %
F 5 10% 4w REF TR HE 68.8% F iR4AKEZ T IRILEATE G P I FpLE Y
TERBk~ZF I F 2§ BF e 10-100ppm T AR Fk o K@ T 0 A
R BN AE N /@F%rw CHLIT - HEFIHFRLFLFFRE T BLTH
FRAAFH TEBETIEIBEER Fap e £RHFELFRL F
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BM-Eﬁ%?ﬁﬁ?ﬂNMﬂ%ﬁﬁ*@ﬂlH%ﬂﬂ%#ﬁﬁ%&ﬁ#§
Optimization of fermentation formula for Bacillus velezensis TNB40 and a
preliminary study on its efficacy in controlling melon black root rot

Blm s F AR CMEA (BENLA L ERUN)

J1 K S Sy

Tsai, H. H., Huang, M. J., and Chen, C. C. (Tainan District Agricultural Research and Extension
Station, MOA.)

HAATBIE RS A AL AL FRUGFT > e b e FEEFS AR E
AL e d P RBET I TR TR E - A R R Y LG TR bR R
Aiad P F R ERE TP IPM AR > A Y g BB G EA SR RETT 2 ) (Bacillus
velezensis) TNB40 mﬁ\\ﬂﬁa&ﬁtﬂ TR EHEAARENF R BFissck - 55k
7 TNBAO FtRE>c§ R R Bl F 4> RIEZ B E 0 (CIN) e 28 R Ak ik
REAEEF 2 F R R A BEF ERERY FRAREFUTEITHA AaF LY 40%
oA A E SRR P ”"L’Zz@ui’ fi o PEHTIR I o o d R ﬁ‘]ﬁtf‘ Rz 3 3595 108 CFU/mML
ZFFEIER o AR PIER B B G oo AR X R T2 v BT 0 2 105CFU/mL
;}a)’iﬁrﬁ FiRm A R A 1 TSR ﬁ;%ig 1= (4 4:%) » HEJea 1%
EHFT 5D A8.8% B E AR AR L s B2 73.3% - E 3 TNBAO & % 5 a4 £ AL -
EAFT - 9 E i:m8%’%ﬁ%4#4ﬁmp%iﬁ>w94%w§m;ﬁx%03<Jﬂﬁﬁ,E%é%?
FRFTNBIO &4 BB 2 A2 paeF il BBl > 2 b B2t L FB &
ﬂ%%%i%ﬁoipiggaﬁﬂﬁwﬁﬁ%@ﬁ»%s@ﬁm%ﬂpﬁﬁﬁﬁ%;kﬁ%
BEZELAH -
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B03- Pseudomonas mosselii ¥ # I A2 ¥ A F14E
Studies on the antibacterial mechanism of Pseudomonas mosselii against bacterial
wilt pathogen

B2E Al (M La iy FT L)
Kao, C.-W. and Lin, C.-H. (Department of Plant Medicine, National Chiayi University, Chiayi)

B %pﬁﬁ = Ralstonia solanacearum species complex #7i$ = ehfa 3 & it % R A H

4
ARV HEGHE J SRR, AT AL A S I PR LRk S B @ X
Bk IR I RER LR PAE FRBEUF ISP DAL IR IBELFY
EIECSRNERTFEE R Ra AL BT - B EART Y BT RR Tl A
I GELRETIHT R pﬂrﬂ% Fif e AT L SRR BB ERE R RIE FE D 5
e B §acE e RHIEI L 2 Rl BT e R F T Bl R F <0 LR e e
B R s A #4165 IDNA & gyrB A Flie 7R A 45 0 B 8 5 KRR E 3
Pseudomonas mosselii 4+ & - % &3 % King’s B 12 & AR P AHRAT A2 Ay F
pyoverdine(ﬂﬂa& FABTH) - Rk P.mosselii Bk T REIIN I F kI F o0y
WPERIA A4 0 o B EAY RS F Pseudomonas B Atk P o TaL 4B FAB £ A
TR R PR SR BT A AR § 4B Pomosselil FiRR R Bl G A F R A F
Pseudomonas spp. & ; ** § 48 P > Pseudomonas spp. k& FrF Bl A 2 (H BT 2
pyoverdine) » @ P. mosselii Ftrip it A 2 { < B Boaa 3 ARy T A
4 o SR 2 APrEd F pseudoiodinine A FF 2 & ¥ AL F] psdB - it P.mosselii FiR Y &
T AT W FrEy T a4 pseudoiodinine o @ 15 HAT T AL o 0 0 R FHE iR
R B AT Pomosselii FIAT A 2 Frdl § 45 FF)7E 7 S 08 e E e 0 45 henBC
A F31+ ik e FEn Pomosselii Ftk 'y £ 3 henBC AT ¥ 1§ i kPR AR A48 5
iRl B % LB Ko P.omosselii Ftk¥ 22 HCN - #- P. mosselii & %E--‘]I%B-]B']ﬁ&
R ERAEAREFTER AP D Pomosselii ARAZIRERAEFDEIREY > B
% BT ‘fpﬁfiﬁ-‘] FHEEE A 12 P PETEEE K 3 48 ) PRI KT PR E 10
CFU/mL ™ - 4= % &5 P. mosselii %ﬁf%%%%é:}?a AL G drEpes o B kg v A
4 5 P Ed F 0 4 pyoverdine & HCN > 2 #Fgien pseudoiodinine o & & -3 - 9 5%
P.mosselii Fth2 HirAd FHHEt i pL ook WL AF LR 2R LS F D
e 1?;;& o
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BO4- F¢tHMF 7 4 ¥p 39 LSGRPL /1 44 & S (T itz 418 R*
Apoplastic glycine-rich protein LsGRP1 mediates plant systemic acquired
resistance and the application

|[—4=

rpEL v A gl ey YIRS £ Flotpmeics + 8 & -
PRz BB R FEALE 25 47)

Lin, C.-H.%, Yu-Shih, Y.-T.2, Huang, P.-Y.%, Suen, S.-W.%, and Chen, C.-Y.1?" (:Department of Plant
Pathology and Microbiology, National Taiwan University, Taipei. 2Master Program for Plant Medicine,
National Taiwan University, Taipei *Corresponding author)

gREERBE ISR LD TR A fe i B v AL A F L
BN ko - ot L EIF MG 54 et 30 LSGRPL I & B d chd £ & R 3
TR FEU o 3 F ok R F B SR R A L SR A TR my o B S gh 1 S
A AT LR FE RO REENFE SRRk INE P H 4 LsGRPL 7 £ 0
T LSGRPL it 57 & Sufhde 3 f 48 40 chfrp f2 00 & LR F 1 o & 4735 LSGRPL g2 chfe 2 iy
B2 g EF AR M A T AR i B4 2 B TR & (defense priming) v i g 4 B AT R
BoSHBRACEFLRLBE (RO EF - SERPOR JREE AP Y R E B &

% LSGRPL 5k 1 fik 22 N-#3 gk vieeg il Ap B @30 BL 1234 F 4 S0 0B 9 Fuld - B 163538 % 7 LSGRP1
E?; EFREEAPM IR > o RR AR BB R AT R o R e [/
%% LSGRPL #f ¥4 4 & 2 it enf ft > P LsGRPL chjfs ¥ it o ig st f Mahor f 7H 4l 3
v LSGRPL # k S FHupd e rid 4101 2 Gfidr 2 F § Ml * | @ o
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B%—?%E%ﬁmﬂﬁiﬂ%iﬁﬁﬁéﬁ%mﬁiﬂ%&ﬁmikﬁ
Preliminary study on co-infection and symptom expression of viruses and black
spot (Venturia sp.) on ‘Hengshen' pear in Miaoli

FIAE AR ¥ SR AR H LR ENT R R AL PR 4R
S BRI S P ‘313?1*" z%‘r’f” B REFR IR AR T EFFS PR
PR REE O B b R L e e TR AR SR F R
g5 47)

Tung Hsen Liu'®, Yuan Min Shen?*’, Ying Ying Wong?, Zhong Bin Wu*, and Fuh-Jyh Jan® (Miaoli
District Agricultural Research and Extension Station, MOA, Miaoli, Taiwan. ?Department of Plant

Pathology and Microbiology, National Taiwan University, Taipei, Taiwan. 3Plant Teaching Hospital,
National Taiwan University, Taipei, Taiwan. “Department of Plant Medicine, National Chiayi
University, Chiayi, Taiwan. °Department of Plant Pathology, National Chung Hsing University,
Taichung, Taiwan. ®Doctoral Program in Plant Health Care, National Chung Hsing University,
Taichung, Taiwan. "Master Program for Plant Medicine, National Taiwan University, Taipei, Taiwan)

¥ Pm}?a-* (apple stem grooving virus, ASGV) ~ # % & IL;;;T)%-* (apple chlorotic leaf
spot virus, ACLSV) £ jg % & -.)T-I}iiv:r (apple stem pitting virus, ASPV) % # f& 5 ¥ 4% # PR %4
= ﬁ_—‘fﬁﬁi i3 g dp o i L # (Pyrus pyrifolia var. Hengshen) ;\[F%a}g\:—lfﬁ? ¥4V o
DAL S~ F 0 s q‘,{f SEwEA S E AR E A 4.)]%4%:’ F3 Ty MIRAEP A }?r,—g,f;:\;gixk@
4 o *“’p;/%*ﬁ*'iﬂ%]’ﬁiﬁ, 12025 # 7 P Fdepis e AR EFCES c ETAARREE 4
RS B AHFED P R ML R E R RS HRA S S BEREFRYF B (RT-PCR)
% ipl o iﬂ%&“" ASPV g% » B¢ 3HRARFAHFER L ASGV e p & 9 7 T g »ig— iz @
RN PR R AN AR ETHEERS R Az B - BB 4B LR B R A
Pk 3tk d > HeY W1 HRK IR ASPV {r ACLSVAF R 4> H4A 2 EHRT
EpAc $I NG LRI RS A PR L FER ek SRR Hmtt & & 3tk ueri i
1%%%%&:”.:}(5% AR AR Lt ;?54 VA e 2 IHEFEAAEKR LT A
62N pARE R - HE A BRHAFRT D Rl AT #éﬁxﬁﬁww,%
AR ATRA ETAARI RIS ATEIEG cFFT A A BIRE R R A
3 %fi-f}%]?] (Venturiasp.) & 2323 o0 B BRI T » 304 $ Fl2 ;’;;;f 55430073 11 7 X
CHENE T AL A RPED A HIE N2 U E 026 F) FRAARESHIBALEN
f?ﬁﬂz%ﬁm’ A2 A ffﬁp«“]??—* cE O AP THTYENS gpﬁf\i,# e %féy,;‘g* by 3R
REZ A FHRBES X CORBE B BAREFELEBFARFER AT ET &
i B35

T =

a4
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B06- Multiplex Detection of Major Viral and Bacterial Pathogens in Cucurbits
for Improved Disease Diagnosis and Management

Cheng-Ping Kuan (B 7c-X)!,_Ya-Ting Liu (]724%)!, Chia-Hsin Tsai (324 %)%, Mei.-Ju Lin (k4
3k )> Ching-Shan Tseng (% # &)Y and Shu Chen (& i)' (‘Division of Crops Resource and
Biotechnology; Taiwan Agricultural Research Institute, Wufeng, Taichung. 2Division of Plant

Pathology, Taiwan Agricultural Research Institute, Wufeng, Taichung)

A multiplex assay was developed for the simultaneous detection of four important cucurbit
pathogens—Cucumber mosaic virus (CMV), Cucumber green mottle mosaic virus (CGMMV),
Zucchini mosaic virus (ZYMV), and Acidovorax citrulli. The assay integrates multiplex RT-PCR
amplification with bead hybridization, enabling the simultaneous identification of multiple pathogens
in a single reaction. Pathogen-specific primers and probes were designed to amplify target sequences,
and the resulting amplicons were hybridized to color-coded microspheres coated with complementary
capture probes. The hybridized beads were subsequently analyzed using a detection system equipped
with dual-laser technology for bead classification and signal quantification. The developed assay
demonstrated high specificity and sensitivity, with no cross-reactivity among the tested pathogens. In
addition, the system successfully detected mixed infections in naturally infected melon and
watermelon samples. Compared with conventional PCR, the assay showed improved sensitivity and
reliability when analyzing complex plant extracts. This multiplex platform provides a rapid, high-
throughput, and accurate diagnostic tool for the simultaneous detection of viral and bacterial pathogens
in cucurbit crops, facilitating early disease diagnosis and effective plant disease management.
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BO7- Comparative Analysis of Diagnostic Techniques for Melon yellow spot virus

Cheng-Ping Kuan (B ¥ T ), _Chung-Jen Hsiao(# % i)' , Mei.-Ju Lin(+k 2 3k )?, Ching-Shan
Tseng(#% iF ), and Shu Chen(# i)' (*Division of Crops Resource and Biotechnology; Taiwan

Agricultural Research Institute, Wufeng, Taichung. Division of Plant Pathology, Taiwan Agricultural
Research Institute, Wufeng, Taichung)

Melon yellow spot virus (MYSV), a member of the genus Orthotospovirus, is an economically
important pathogen infecting cucurbit crops in many Asian countries. Infection by MYSV causes
chlorotic and necrotic lesions on leaves and fruits, resulting in significant yield losses. Rapid and
sensitive detection methods are essential for effective disease management and epidemiological
investigations. In this study, a fluorescence-based molecular detection assay was developed for the
specific detection of MYSV. Primers and a TagMan probe were designed based on a conserved region
of the nucleocapsid gene to ensure high specificity. The assay showed no cross-reactivity with other
common cucurbit viruses. Sensitivity analysis demonstrated that the assay could reliably detect MY SV
even at low viral concentrations. Compared with conventional PCR methods, this detection approach
provides improved specificity, rapid detection, and real-time monitoring of amplification signals. The
developed method was successfully applied to detect MYSV in field-collected melon and cucumber
samples. This fluorescence-based molecular detection assay provides a rapid, sensitive, and reliable
diagnostic tool for MY SV detection, facilitating early diagnosis and improved disease management
strategies in cucurbit production systems.
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BO8- & AREY FpSF 4+ A8 F L FRFH
Molecular Characterization and Host Range Determination of squash leaf curl
China virus

AR F IR Er R LA SRS FR S PR LA FREPS
18 -51%)

Lin, Y.-T.%, Lai, H.-C.2, Lin, C.-L.%, and Tsai, W.-S.! (*Dept. of Plant Medicine, National Chiayi
University, Chiayi; 2Ph. D Program of Agriculture Science Doctor Program, National Chiayi

University, Chiayi)

s AHEE Y Bp+ (squash leaf curl Chinavirus, SLCCNV) B3¢ 2 54 £ (Geminiviridae)
&+ 4t p+ b (Begomovirus) # AL ¥4 d @ H ikt DNA (DNA-A £ DNA-B) “iif4 >
é%ﬁ L ﬁ‘fiiin % (Bemisia tabaci) i {7 4% o sty 4 p 1995 & & ¢ WA & F R
F Lo ML@‘%é%‘?@]p”i‘wé%ﬂ‘j%#iﬁﬁmii?wwiﬁ§4wv
el e KE ARG NRE SR R 2 RBE IR LR L 100%0E £ 4
Lok ABRFERI P RERA Y Fe FE LT BHFEABERICERS 2§ 5
WAk & SN2 12 B s SR & 2 Begomovirus i »cit 3l 3 4 PALIVI978RYNN/PARLC715H &
FPCRF RISE 8BBHSEBMEFE R AU 3 2BH LS/ AHSYE 6B AkE > B8]
B F Rz ka7 2 A FIMfEA > X JEF 615 DNA-A 2 6 i DNABz2 A7 g2 £ » 5 1
BARESAZ 5 Ba AFS o v HA LS8 DNAA 2 BA# kA ¢ WA SLCCNV-
GDFS (MW389915) /i & 7|48 i & % 99-100% » DNA-B > A FI48 5 7|22 42 % p # F AR o
SLCCNV-FSBG (MW389924) +: 7 /i 7148 2 % 04-08% - (5= %4 3B kp & A SR %
PEAREATL R RF LRI RE P B R 2 SF R FME Fa'*fﬁfiﬁdﬁ o

(R Ef SNEEET %@@ﬁﬁﬁwﬁﬁ %##%ﬂﬁ%%}i@iﬁéoé%pﬁ%ﬁ
SLCCNV # 4 2 N edr RAYFTHAMIRFE L Ty FehR LB AF L A%
P BARFRERSE BT AL LR ST o
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B09- #3t SORFA & §ivE 21440 b o2 MeEIRA R A 7|
The study of the key amino acid sequence of SORF A related to tomato infectivity

izl SR RS S =l )
Lin, C.-L.and Tsai, W.-S. (Dept. of Plant Medicine, National Chiayi University, Chiayi)

BB R+ (SORFS) 2 % 5 %8 100 Brefif it p 22 ORF > 7 %fh o i 03Pk ¥
A& LR ORF cisroSORFs BiLH AL P2 447 - afifp+ AFHY 7 R #
itz sORFe# g & kd & 4 R TOLCNDV-A[MY-BG120-17] € £ 54 tho 2 A 7]
8 2 = % tomato leaf curl New Delhi virus (TOLCNDV) DNA-A +4: *+ squash leaf curl China virus
(SLCCNV)DNA-B » @ st £ £ 54 thj s % & iviitha M4t F+ &2 DNA-B 1+ %2 BV1
& BCl AFl& e &MU F a2 X447 #5H SORFA (79a) 1 ;}grg o hFTT I BER S

u)# SORF AN-#34=4nch % — B 7 Fiikpe (SORFA™MY, w2 % - w15 = B9 givkfs (SORF
AAMW\"“) EERE LA E N2 Ea SORFA» ¥ rds 45 =il (s 2 %
(SORF A”%7) » a5 & 4 50 % ok ¢fh SORF A » 1 it 8.2 % DNA-B 4 %22 ToLCNDV-A[MY-
BG120-17] DNA-A £ e 4248 § i » 827851 3 S fiop e 12§ 7 § 2% 4 § 40> 877 SORF
A MRf R N e C v i 2b 8 5 ocg % havenbidEw o B % SORFA % 35
By 36 B m&m » 112 SORF AMISMI g2 sORF A™™ jngt =B 2 "l ik > B A 6 B
2% % DNA-B ‘ew|» #-2 2 u]gr TOLCNDV-A[MY-BG120-17] DNA-A * o 348 4 ivis » 4
B RS 921221723 & 26 X ehfep o0 R BAEIE S 17528 & 26 % e
#2 & o '4 TOLCNDV-A[MY-BG120-17] DNA-A ¢ sORF AMTFRC o e g gl f et > H AR e w)
femid &Y ORFA & 4§ icmrtar > ¥ % > @ ToLCNDV-A[MY-BG120-17] DNA-
A & SORFAMTEC & e ifs §acp > it & 2 :@@:ﬁ&f 2R 3o SORFA™ % ki
HAcE R L o kP iES%E% 0 428 SORFA % 35 2 36 Bisfp: %7 i PR/
BAFirEamd A8 FL T3 2 B3 5% o 2a $REICAL T FpMbE 2R -
L R €4 TOLCNDV SORFA ka4 icprend & 42
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SA &

SAOL- RELFREFHHLHIRE 8
Development of a disease warning system for dragon fruit (Hylocereus spp.) stem
canker (Neoscytalidium dimidiatum)

LRy -t LTSN N SRR ST - LN S R R R S
R PR WAFRET RTRTRAEATRA o W FLRRES L
CREE ERR S B )

35 % (Hylocereus spp.) = ¢ M &£ & chigdi stz - »d WHA R FREBREFEGE
BoaTE R AR REFHO PR S P E e o XA EF LS R BT R
» fpidia o H @ > Neoscytalidium dimidiatum (Penz.) Crous & Slippers i3 = en% /%‘J;E’f,is R
Flepdz - REFERIFREREFHEEFTRE > FRAZESFTHL -5 T A &
T % *%};ﬁ’ﬁﬁm? WM ER T EMEL R NERP > AT O f&%}%ﬁéxm)ﬁéﬁ?:ﬁﬁ[ﬁ! e +
FToOREBRENRIHERPBELE U2 EREBRAFFFER T FRP BT 2
ZEFEFDFF RO GEERL > MR R E L7 R b G S8 RRPehE L
#’—ﬂ% cFA T A 2025 &£ 2 7 1 2026 £ 37 P o FEFit D kB e R e
BT ERA%RE - ﬁ%#&v]&:—g#& EF ey ST & A (area under receiver operating
characteristiccurve) ea 472 %8m0 P INB AW ROEHE G AR T T S 4 Fam T
WA FERPE B FE 77.94% > e M F s iE 56.61% 0 ZEEF R 5 22.06% > 8.9 w0 k&
ELPT TR S HP s FM R R EBEI T E 8286% 0 EEEMEF et L 51.91% 0 A
FRIERT 1714% 0 gLt > AFT Y 4 Ao BRI E ek AR LV T EFLF Bl N 12
FERFHORETR G OEF LG RFE LR BR LA FE R BT R

B ek A8 0 R FRIRIT 48 ) PR F IEAR S TR AT % g;«%:};:}m oo (5T
FHREERTER CAFRERI Sl DR e FEETAE NRF AL R - X
P AIEE A Mafwﬂég BE P P m T RGP BT I L MR R 2

BRI T HAERBRE S HEL 2 o

=

57‘731

-35.-



SA02- # = X ¥ X% ) (Fusarium oxysporum f. sp. fragariae) **# Bt 2
& iR
Development of a molecular detection method for Fusarium oxysporum f. sp.
fragariae in infected strawberry plants

PR BT (R BAFHEAE HFFE L)
* Email: pmyhlin@mail.npust.esu.tw

FELZIHRALEM EZ LAY E2EL TP oL R ERI I I ARATER A
¢ Fusarium oxysporum f. sp. fragariae (Fof) 3lde2 X5 % % 0 5 * #E 52 & L E o
T2- R RET AR B R A LA RANY > T D R T8

M PEET &Ef;‘:ﬁrsrﬁmﬁﬁz)iv FABEETHAL  F 22T NT ,ii‘“ﬂrﬁﬂ:ﬁzﬂ%m

TRz A F RPN ISR R BRHEENA IR G IMNEL - XA > p @ ¥ Fof aoa
FEF TN FAE - 2R ALY 4:;;,5—]4@&13 F\Q Poig P E B
F T e BE T TR R RS o AP FE N2 - B Y Fof A Rk Pl

Pefr AR AL c BV R FPREF G E LS TR IEREFLYF K (real-

time quantitative polymerase chain reaction, QPCR) > = # & = — £ 7 Pif #P| % Fof g %2 ¥
TRl k- L B T AFTHEENGT NI EFY R LR PP

Al @ e PCR ¥ AME R A NIRP MUp Az | R A7 o T iRl R Fofe e

BEPTEZEZPR A RREARFE TR 30 A R AFEURRPE o L LR

B iy B4 o mEa = j\ﬁﬂ"‘@:?\'}—.—zﬁ P B2 qQPCR iz > ¥ f’?;; vE
ERRHEAD Y AR E > ITEOT T ELR PR E L FERE 2 Ak
\&%omiﬁé&%a;ﬁW%ﬁi%Wm%’iﬁ%ﬁifé$%ﬁﬁ;m zZw g
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SAQ3- = * KGR B R Rhizoctonia solani AG1 2. P-i& 2 # &g > 2
Development of a rapid soil-based detection method for rice sheath blight caused
by Rhizoctonia solani AG1

BAGE 2 (A: B AR Ty FE L)

* Email: pmyhlin@mail.npust.esu.tw

RAS! fr%pﬁr,- (Rice sheath blight, ShB) i & d * x5 4% F % — B Sh g & ¥ & = (Rhizoctonia
solani AGl) 5l4= » 5 >z Mfaﬁ_t-fgﬂ,a—  BEREETEA3E T0% m@_ﬁ:};i o d 3 R,
solani chF 7 *t o FiEf AL I EY FTEHEET v E UI;;” I NINAER: A P 8ok )
g“}ﬁa’i’ PEApSARIMER - Ra s Rosolani & A 54 & A LR F 43 k4
T it e*xlgr R NE e B2 - ilF A4 }a‘ﬁrﬁ/}? (A TSN O
B2 B A REAP EPRIP2 0 LpF e HER g2 > A7 7 ad A 7 diife i
HLherir o - R B RRL K RIAES DB 26mg 2 R AR
e BFEEOR GETRET AT RO TEERET B A S kiPl2 DNA- 5L 4 16
it £ 105 thpFthz B - RREE R K 0 5153 2 RSIF/RS2R & SMS RS1-F/SMS RS1-R
#ME &> 2 F & (F-measure, Fl-score) 4 %[:Z 0.986 ¥ 0.923 - FAcA Pl T » AP
Joi L P FEE (s fE 25mg 4 0.0005mg P2 kST i 100% RS
B EERY o WRR B iE 20% ATk fs e B R (Accuracy) #F % & (Precision)
2 zwd (Recall) 4 a4F 100%-5%&m 2 2T 2 HELFE - Ml e g Py
P - BV AL BoaF ok feRtepd iR RV I L0 RO EEREHERT
FR2ZELEIEL > ARZ R N0Fa FERIMEA /T FE GBS
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SA04- 11 Bk 18 f3 47 A 1T ) FEgd A e Xy
Microscopic characterization reveals the infection strategies of Phellinus noxius

in tree xylem
i%ﬁlwrﬁﬂ\ﬁwvz$#%é3_.*léw PR FESRRAML SR
PLE ERCR S Te2 2R Al N N B i 4 iRl ok SRl

CODIT 23 (Compartmentalization of Damage/Dysfunction in Trees) 45 i » #4175 2 &
LG ES e GE LR GHER T F R RIFE A F A0 Ak 0 2 iR
P 7}\9@1%‘9 Sehizd o 4R15 ) (Phellinus noxius, syn. Pyrrhoderma noxium) % 3 & % i
HAE P gt 4 o ot P dein AL CODIT 4rin 7 i & o 47 (2023) S0 B 242
e 2 s FREBLTAENLE A K e AN drd]a,2 k254 CODIT ¢ |7 i
iv 4 B ¥ B 1RIE E (barrierzone) s T o R i 5 B HE B ST BRI Bk TIRGE
Fle B RE - AT LE- HAH Fle RS BAEIIT FAREZE IR F R £
by 2 Ror U LM IR R r;:’ﬂ’@.’mav‘ - iﬁ%’”'-z FAFALITH o v d Bf?'#k 7] e g
BB F R E T R bt CERHMAE G RAR LG R N B
fmie Y AR R BUR S &*‘w”? o S AR B e BET G T RO A TR
Trjdrgi - tefidd < E27F ARAENF La FPET LB ;a;é?.gma RS TR L
F BLEFIGRIBFL R A BRARED AL LI IR FT T AR A S 2 i BRs AL
FEmre riE A T e JHR 0 Ra s ﬂm‘*%‘ﬂ‘é BEoHgn AL ARE @ §TINA A fR2 5
MEREm Rz o gh v w‘%ﬁvﬁa B AR AEARY S SRS RO P RE R A
FlA G KRR BA R AL KRS SRR e n 29 R TR ABITE B 6
RPEE ARG IR A5 B 3hd % [EAR (demarcation lines) » T AE R F B Aeje I %
DHBR TR L RIS TIEAA R ) e RS R AR F RS T A
TImeptd 2 B eng = AP Bl R ARV REPT A T80 2= 5 % 8 8 F Ik S iE
Fplag 28 Fi@Eaer SR S 4Ek K ok G AT B R R AU R IR
CODIT i = eh B 17 4] -
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SADS- #F3H AR FA I 13 A H ¥ St F2 drdlacd 2 H it
Investigation of the inhibitory efficacy of fungicides against Phellinus noxius and
their diffusion in Ficus microcarpa wood

LETEIRECY wtab*“‘"wwal HEg MRz LR F R FERLT 4
PR BRI EEAPE ) PR SRR RIS R R
28%)

* 11 177 (wood-decay fungi) & F A% L cnptA Gt B B AL o B w0 4H4 A MR PR
FIAEE S g B A ARG N F RS PR RRRET cdr it B o Y e
i}dﬁﬁ\ﬁﬂﬁ]i@ﬂ R A K AR B EE R TR FRL AR AP At AT ] Ty
P oot AL E T o AT LD W A FE ¥ L EUR 2 AR [«‘I’%E%! # Phellinus
noxius (syn. Pyrrhoderma noxium)] % % ;25 ¥+ % -5 L & S5mm < ¢35 (Ficus macrocarpa)
2 AMER Ay EARR RS B PERE 5 ST 4] (FRAC3-729-11-12)
9 BHMEH > T H A AP AT SdrEE c MFHTED AL A B hRE% Y > @]
(tebuconazole) & 3 i . i& chdr Fpa % (EC0=0.131mgkg™); @ Ains EAs2? > Bl iz § A
(epoxiconazole) 14 B & (ECso = 0.256 mg kgt) o 7 #32 % 3L v 7 F AW A JEp] T2 #1718
ECso BER F M 49k (r=077-079) > & A2 p[F2 ECso B 53 % K25 36 1 1975
BoMT AR AT SRR E MER G o 3T RIREART AP IR > AR MR
A (L2mL,75gL™T Foae A) A BB AT X BT NI 2 T 22 L3 )
cm £ 4 cm JeEB-A R0 T AH R Ap A 4T 8 B R (LC/MS-MS) & (7 p AR E & 2 LR
kB %8 o F st (pyraclostrobin) ~ (B 5412 ¥ A A %e (F T 2cm) kAR ¥ iE 68.1-132.0
mgkgt s e (&R 2cm) &% 0.3-1.8mgkg? s AT B FHF I HES HE L L F e HE
FchE s 3 Lo g0 K % (mepronil) « 4 /& (cyprodinil) £ 3Ek % (fludioxonil) R B
ot £ o R T A & HOKRA| S K A STt IR i AR c AT BB I A AT T
e FAFACL 22 LR EREAHBRE RIS SMHAFF HE ﬂ\h‘/@*#‘i}ﬁai’ﬁﬁfd%
BEEH R P E Ry -

Pa-=-i1P
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SA06- How pesticides disrupt top-down control from hyperparasitism

Guan-Yu Chen and Po-Ju Ke (Institute of Ecology and Evolutionary Biology, National Taiwan

University, Taipei, Taiwan)

Insect pests are often managed with pesticides to prevent crop loss. However, studies have shown
that such practice may lead to pest resurgence, which is often associated with the accidental elimination
of natural enemies. On the other hand, while plant pathogens are also often managed with pesticides,
the phenomenon of resurgence remains under-explored in plant—pathosystems, representing a critical
knowledge gap given that the natural enemies of pathogens (i.e., hyperparasites) function differently
compared to those of insect pests. Here, we study whether pathogen resurgence can occur under the
top-down pressure from hyperparasites. To this end, we developed a theoretical model to describe the
interactions between host plants, pathogens, and hyperparasites, which infect pathogens for a period
instead of directly consuming them. We simulated pesticide application by increasing the intrinsic
mortality rate of the pathogen, and found that the pathogen equilibrium abundance paradoxically
increases with its mortality rate (i.e., pathogen resurgence). This occurs because elevated pathogen
mortality reduces hyperparasite abundance, thereby weakening their top-down effect and allowing
more pathogens to grow even under a high intrinsic mortality rate. We further explored how the
pesticide application altered the dynamics of two competing pathogen strains, characterized by a
virulence-to-host and susceptibility-to-hyperparasite trade-off. We found that pathogen resurgence
may not occur in the multi-strain system if strains exhibit different pesticide sensitivity. Moreover, we
demonstrated that such a multi-strain system exhibits alternative stable states, and varying the top-
down control by hyperparasites can generate shifts in the equilibrium plant productivity. Our
theoretical model highlights the importance of considering potential species interactions when
developing management strategies in the field.
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SAOQ7- Possible mechanisms of Fusarium solani species complex (FSSC) from
passion fruit showed low sensitivity to Qol fungicides and its characteristics

Kang-Wei Fan?, Pei-Hsin Lo? and Wen-Hsin Chung® " (*Department of Plant Pathology, National
Chung Hsing University, Taichung 402, Taiwan. %Floral Industry Innovation Center, Ministry of
Agriculture, Tainan 73191, Taiwan. 3Master Program for Plant Medicine and Good Agricultural
Practice, National Chung Hsing University, Taichung 402, Taiwan)

*Corresponding author: wenchung@nchu.edu.tw

Fusarium solani species complex (FSSC) is one kind of pathogen to attack plants, animals, and
humans. As a plant pathogen, FSSC can infect a wide range of economically important crops. In
particularly, FSSC has severely impacted the passion fruit industries in Taiwan, posing a significant
threat to passion fruit productions. Therefore, effective management of diseases caused by FSSC is a
critical issue. Chemical control is one of the most common management strategies for passion fruit
diseases. This study focused on FSSC isolates associated with passion fruit collar rot and fruit rot and
evaluated their sensitivity to Quinone outside inhibitor (Qol) fungicides. The results of fungicide
sensitivity assays revealed that FSSC isolates exhibited low sensitivity to Qol fungicides, including
Pyraclostrobin, Azoxystrobin, and Trifloxystrobin. To elucidate the mechanisms of Qol-low
sensitivity FSSC isolates, the point mutations in the cytochrome b (cyt b) gene sequences have been
analyzed. However, no point mutations were detected in the cyt b gene of the low sensitivity FSSC
isolates. Therefore, the role of Alternative Oxidase (AOX) activity in Qol resistance was further
examined. Salicylhydroxamic acid (SHAM), an AOX inhibitor, was added to the medium in
combination with Qol fungicides to determine whether inhibition of AOX could reduce resistance.
The results showed that when AOX activity was inhibited, FSSC isolates with low sensitivity to Qol
fungicides became more sensitive. These findings suggest that AOX plays an important role in
modulating Qol sensitivity in FSSC. Physiological assays demonstrated that Qol-low sensitivity FSSC
isolates exhibited slower mycelial growth on PDA and reduced sporulation compared to high sensitive
isolates. These results provide valuable insights into the management of Qol-low sensitivity FSSC
isolates in passion fruit.
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SA08- Broad and comprehensive Fungicide Efficacy, Resistance Mechanisms,
and Biocontrol Potential Against Neopestalotiopsis protearum Causing Fruit Rot
and Scab in Guava and Wax Apple in Taiwan

Yang, Cheng-Yi and Ariyawansa, Hiran A. (Department of Plant Pathology and Microbiology,

National Taiwan University, Taipei)

Neopestalotiopsis protearum was recently identified as an emerging fungal pathogen in Taiwan
based on our studies, causing fruit rot and scab in guava (Psidium guajava) and wax apple (Syzygium
samarangense). In particular, N. protearum has become the primary causal agent, causing more severe
fruit rot than scab symptoms, both during cultivation and post-harvest, resulting in significant
economic losses. While several fungicides are currently recommended for guava scab and fruit rot
management, their effectiveness against N. protearum remains unverified. This study evaluated the
efficacy of Ministry of Agriculture (MOA)-recommended fungicides, along with other commercially
available chemical and non-chemical agents, through mycelial growth inhibition assays. Among the
recommended fungicides, Iminoctadine and Cyprodinil + Fludioxonil effectively inhibited N.
protearum, whereas Trifloxystrobin and Pyraclostrobin + Boscalid had no inhibitory effect. Screening
of 15 additional fungicides revealed that Fluazinam exhibited the highest antifungal activity, followed
by Carbendazim + Prochloraz. Several others—including Iprodione, Tebuconazole, Propiconazole,
Thiram, and Thiabendazole + Oxine-copper—showed efficacy only at higher concentrations.
Fungicides in FRAC groups B (Thiophanate-methyl) and C (Trifloxystrobin + Fluopyram,
Azoxystrobin) were ineffective. Further analysis of the B-tubulin and cytochrome b genes revealed
that the only difference between resistant and sensitive isolates was a single nucleotide at position 204
of the cytochrome b gene; this single-nucleotide polymorphism resulted in the substitution of glycine
with alanine at amino acid position 143, contributing to the emergence of highly resistant strains.
Biocontrol potential was also assessed using Bacillus strains, including B. velezensis GFB08 (from
prior studies) and commercial strains B. velezensis BF, B. subtilis KHY8, and B. subtilis Y1336.
GFBO08 showed the strongest inhibitory effect (34—62%), followed by BF (37-57%), Y1336 (32-57%),
and KHY8 (14-54%). Additionally, essential oils (orange, hinoki, luanta-fir), chitosan, and
hypochlorite were tested, with orange oil demonstrating the highest inhibition. These findings support
the continued use of Iminoctadine for guava scab and the use of Cyprodinil + Fludioxonil for wax
apple fruit rot. Fluazinam and Carbendazim + Prochloraz are proposed as alternatives to fungicides
showing reduced efficacy. This study also highlights the potential of biocontrol agents and natural
products to reduce fungicide reliance and provides a basis for future strategies for managing
Neopestalotiopsis-associated diseases.
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SA09- Pseudopestalotiopsis Species Causing Tea Gray Blight: Insights from
Comparative Genomics and Nutrient Utilization Assays

Hsin-Yao Huang!, Marco Thines?, and Hiran A. Ariyawansa! (*Department of Plant Pathology and

Microbiology, National Taiwan University, Taipei, Taiwan. 2Biodiversity and Climate Research
Centre, Goethe University, Frankfurt, Germany)

Camellia sinensis (tea) is a globally significant crop frequently affected by foliar diseases,
including gray blight commonly caused by pestalotioid fungi. In our recent study, we identified
Pseudopestalotiopsis species as one of the major causative agents of gray blight disease in Taiwan.
Pseudopestalotiopsis chinensis and Pseudopestalotiopsis camelliae-sinensis were identified as the
most virulent pathogens, while P. annellata and P. theae were the least virulent, causing tea gray blight
in Taiwan. The present study aimed to investigate the genomic features underlying virulence variation
and to assess whether differential nutrient utilization correlates with pathogenic potential. Based on
our previous results, two high-virulence strains of P. chinensis (YCO08) and P. camelliae-sinensis
(SS17-1), together with two low-virulence strains of P. theae (TT15) and P. annellata (SL19-1), were
selected and subjected to whole genome sequencing and comparative genomic analysis. The
assembled genomes ranged from 48.69 Mbp to 51.91 Mbp, with P. theae (TT15) possessing the
smallest genome. While secretome and effector contents were broadly similar across all strains,
profiles of other pathogenicity-related genes, including those annotated by PHI-base, BGCs
(secondary metabolite biosynthetic gene clusters), and secreted CAZymes (carbohydrate-active
enzymes), exhibited virulence-dependent clustering. All four strains shared 12,391 orthologous
proteins, with only 493 orthologs exclusively found within the high-virulence group. Phenotypic
assays, including the Biolog FF MicroPlate™, revealed that nutrient utilization variation among strains
was strain-specific and independent of fungal virulence. In conclusion, Pseudopestalotiopsis species
associated with tea gray blight exhibit differences in pathogenicity-related gene composition; however,
in vitro nutrient utilization patterns did not correlate with virulence levels. Further transcriptomic or
functional studies are warranted to elucidate key regulatory mechanisms driving virulence variation in

these species.
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SA10- Genome-wide comparative genomic analysis of Fusarium oxysporum f. sp.
cubense Tropical race 4 and Race 1 reveals pathogenicity associated accessory
regions

Sabnam Rai!, Bo-Han Hou?, Yu-Ching Liu®, Chih-Ping Chao?, Hsin-Hung Yeh?, Ho-Ming Chen?,
Isheng Jason Tsai®, and Wei-Chiang Shen'” (!Department of Plant Pathology and Microbiology,

National Taiwan University, Taipei, 106216, Taiwan R.O.C. ?Agriculture Biotechnology Research
Center, Academia Sinica, Taipei 11529, Taiwan R.O.C. *Biodiversity Research Center, Academia
Sinica, Taipei 115201, Taiwan R.O.C. “Taiwan Banana Research Institute, Pingtung 90442, Taiwan
R.O.C))

Fusarium oxysporum species complex (FOSC) comprises soil-borne, asexual filamentous fungi
classified into host-specific forma speciales (ff. spp.). To date, more than 150 ff. spp. have been
identified, infecting a wide range of plant hosts and causing diseases like vascular wilt, bulb and root
rot, etc. The genomes of these pathogens are organized into conserved core chromosomes and variable
accessory chromosomes which are lineage- or pathotype-specific and play a crucial role in
pathogenicity. Accessory chromosomes are variable in GC content, enriched with repetitive sequences
such as transposable elements, cysteine-rich secreted proteins, pathogenicity genes/effectors, and are
often associated with horizontal gene transfer (HGT) events. Fusarium oxysporum f. sp. cubense (Foc),
the causal agent of banana fusarium wilt disease, poses a major threat to banana production worldwide,
highlighting the importance of identifying its pathogenic determinants. In our study, we present the
chromosomal-level genome assemblies of Foc tropical race 4 (TR4) and race 1 (R1) strains from
Taiwan. Comparative genomic analysis was conducted to identify lineage-specific genomic regions
and chromosomes in TR4 and R1. These regions were further examined to uncover genes potentially
associated with pathogenicity and host specificity. Overall, this study provides insights into genomic
architecture and evolutionary dynamics of Foc, contributing to a better understanding of its pathogenic
mechanism, host adaptation, and the role of accessory chromosomes in disease development. These
findings advance our knowledge of Fusarium wilt and support future efforts in disease management.
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SA11l- Genetic variation, functional validation, pathogenic and evolutionary
mechanism of AVR-Pital gene among rice blast fungus population in Taiwan

Yu-An Chen and Wei-Chiang Shen (Department of Plant Pathology and Microbiology, National
Taiwan University)

Rice is one of the important crops around the world. Rice blast disease, caused by Pyricularia
oryzae, reduces rice production and causes 10% to 30% vyield loss annually. To manage this disease,
breeding and deployment of resistant cultivars have been considered as effective and sustainable
strategies. In Taiwan, commercial rice cultivars containing PtrA resistance gene have shown good field
resistance, however, susceptible lesions have emerged on some cultivars in the fields, particularly in
Taitung and Chiayi areas. To evaluate the risk of PtrA field resistance breakdown, the genotype,
functionality, pathogenic and evolutionary mechanism of cognate AVR-Pital gene among P. oryzae
population were investigated. Genotyping results revealed that single copy or double alleles of AVR-
Pital are present in the genome of P. oryzae strains. Nine AVR-Pital genotypes have been identified
in Taiwan. AVR-Pital alleles can be categorized into two main types based on the 192" amino acid in
the ORF, where change from A to G at the 719™ nucleotide position led to substitution at the 192"
amino acid residue from tyrosine to cysteine. Functional characterization confirmed that A’ allele is
a functional avirulence gene, whereas G'° allele is nonfunctional. In addition to sequence variation,
insertions were detected in both alleles from the strains collected from Taitung, which led to loss of
avirulence function, converting the strains virulent toward PtrA-containing rice cultivars. Furthermore,
most AVR-Pital haplotypes are located in the non-telomeric region of chromosomes, suggesting that
various genotypes of AVR-Pital were generated via point mutation and transposon insertion from an
ancestor AVR-Pital to avoid being recognized by PtrA. Moreover, the expression level of G'*° allele
in a wide range of cultivars with varying resistance levels was variable, suggesting that the expression
of AVR-Pital was dependent on the host genotype possibly via epigenetic regulation, and contributed
to the adaptation of P. oryzae to its hosts. In conclusion, AVR-Pital in P. oryzae population has quickly
evolved through different ways to adapt to its hosts in Taiwan. Understanding the pathogenic and
evolutionary mechanisms of AVR-Pital can help provide useful information to sustain the deployment

of resistant cultivars and blast disease management.
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Secretion and localization of Colletotrichum scovillei CsBNS Protein in Chili
Pepper Cells

Ble® ~HEA 278 (A2 B FHbpny L)
Yi-An Chian, Dai-Keng Hsieh, and Miin-Huey Lee (Department of plant pathology, National Chung-
Hsing University, South District, Taichung 402, Taiwan)

Colletotrichum scovillei is the major causal agent of chili anthracnose, and the biotrophy-
necrotrophy switch (BNS) is critical for disease development. CsBNS is a candidate effector protein
and is highly expressed during BNS. Previous studies have shown that the loss of CsBNS increases
virulence, suggesting that CsBNS has a regulatory role in the pathogenic transition. This study aims
to (1) characterize the expression pattern and localization of CsBNS both in vitro and in planta, and (2)
investigate its role during early pathogenesis. CsSBNS-GFP and CsBNS-RFP tagged strains were
generated using Golden Gate cloning and PEG-mediated protoplast transformation. In contrast to
previous RNA-seq and semi-RT-PCR analyses that failed to detect CsBNS expression during in vitro
growth, we observed both CsBNS-GFP and CsBNS-RFP signals when the fungus was cultured on
PDA media. Further analyses demonstrated that CSBNS expression is induced after extended
cultivation (3 to 6 days) across three different media, suggesting that medium composition and culture
age influence its expression. In planta assays demonstrated that CsBNS is significantly expressed in
the highly branched penetration structure (HBPS) and is secreted from the HBPS into the cuticle layer
of infected chili pepper fruit. This protein primarily accumulated at BNS within the primary hyphae,
but not in the secondary hyphae. In addition, RFP-tagged CsBNS was observed filling the infected
epidermal cell, indicating its translocation from the primary hyphae to host cell. Furthermore, confocal
microscopy detected weak expression of CsBNS in host cell nuclei. Regarding the role of CsBNS
during the BNS stage, the CsBNS deletion strain consistently initiated secondary hyphae formation
earlier than the wild-type strain, supporting the hypothesis that CsBNS may trigger host defense
responses to restrict disease progression. We identified several potential host proteins that interact with
CsBNS. A Bimolecular Fluorescence Complementation (BiFC) assay confirmed that CsBNS interacts
with a specific host protein and co-localizes to the nucleus. This study provides a foundation for
understanding the regulation and functional role of CsBNS in C. scovillei pathogenesis. Future work
will include evaluating host defense responses, such as defense gene expression and callose deposition.
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SA13- Pathogenicity Assessment for CRISPR-Cpfl edited Fusarium oxysporum
and Development of Microfluidic-Assisted Gene Editing Mutant Isolation
Technology

Huang, Szu-Chieh and Chang, Tao-Ho (Program in Plant Health Care, Academy of Circular Economy,

National Chung Hsing University, Nantou)

Fusarium oxysporum is a soil-borne fungal pathogen characterized by an extensive host range
and devastating economic impacts on agriculture. Due to the lack of broad-spectrum control strategies,
understanding the molecular mechanisms underlying its virulence is crucial for developing effective
control measures. Since conventional mutant recovery becomes extremely challenging when not
employing antibiotic resistance selection markers, we established a microfluidic-assisted mutant
isolation technology to more effectively obtain and analyze gene-edited strains. This approach
integrates CRISPR-Cpfl gene editing with microfluidic chip-based single-cell isolation, separating
individual protoplasts into distinct reaction wells to increase the probability of detecting the edited
strains. The single-cell isolation capability was validated using a gene-edited strain (ura5-EGFP) of F.
oxysporum. Meanwhile, we also established a pathogenicity assessment platform to evaluate CRISPR-
Cpfl-edited F. oxysporum. The assays demonstrated that the ura5-EGFP exhibits significantly reduced
virulence compared to the wild-type strain. The fluorescence microscopic results also demonstrated
the dynamics of ura5-EGFP in Arabidopsis roots. With the established isolation and gene editing
platform, future directions will focus on whole-genome sequencing of F. oxysporum f. sp.
conglutinans to identify target genes, followed by functional studies of key virulence genes. This
approach could enhance our understanding of pathogenic mechanisms and inform the development of

future control strategies.
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SBO01- Foliar transcriptome analysis of quinoa (Chenopodium quinoa) to explore
the candidate genes involved in cross-protection mediated by attenuated viruses

Chian-Chi Lin', Fang-Lin Liu?, Po-Chen Chen®, and Tsung-Chi Chen®" (!Doctoral Program in

Microbial Genomics, National Chung Hsing University and Academia Sinica, Taichung and Taipei,

Taiwan. 21D Lab Co., Ltd., Dali, Taichung, Taiwan. *Department of Medical Laboratory Science and
Biotechnology, Asia University, Wufeng, Taichung, Taiwan)

Quinoa (Chenopodium quinoa Willd.), a nutritious and stress-tolerant “golden grain” native to
the Andean region, is widely used as an indicator plant for virus isolation. Its local lesion formation
reflects a hypersensitive response (HR) that restricts viral spread via localized cell death. Notably,
attenuated virus strains that antagonize wild-type (WT) viruses may alter HR in quinoa, suggesting
changes in host defense mechanisms associated with viral pathogenicity. Cross-protection, similar to
clinical vaccination, is an effective strategy for controlling viral diseases by pre-inoculating plants with
mild virus strains to prevent infection by virulent viruses. Previous studies have shown that attenuated
strains of two potyviruses, pepper veinal mottle virus (PVMV) and zucchini yellow mosaic virus
(ZYMV), can provide effective cross-protection against their WT counterparts in natural host crops.
In addition, these WT and attenuated strains elicited distinct responses in quinoa: the virulent strains
caused HR, whereas the attenuated strains caused inconspicuous symptoms. In this study, total RNA
was extracted from virus-infected quinoa leaves, and RNA-seq transcriptome analysis was performed.
The de novo assembled contigs were annotated and examined for differential expression using
fragments per kilobase of transcript per million mapped fragments (FPKM) values. Selected
resistance-related genes showing upregulation in the FPKM analysis were further validated by relative
guantitative assays in quinoa leaves infected with PVMV and ZYMV and their attenuated strains.
Compared with healthy controls, the transcription factor (TF) homologs CQWRKY42, CQWRKY53, and
CgWRKY75 and the pathogenesis-related (PR) homologs CqBG1.2, CqCHIB, CqPR1, CqPR4, and
CgPRB1 were upregulated in virus-infected leaves and showed significant expression differences
between infections caused by WT and attenuated viruses. The results suggested that viral pathogenicity
affected the expression levels of WRKY TFs and PR proteins involved in HR-induced quinoa. The

functional roles of these genes in the antiviral defense mechanisms will be elucidated in the future.
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SB02- Functional characterization of the hidden open reading frames in the
pathogenesis of tomato yellow leaf curl Thailand virus

Xiang-Ting Lin and Li Chang (Department of Plant Pathology and Microbiology, National Taiwan

University, Taipei, Taiwan)

Plant viruses with compact genomes often use non-canonical translation strategies to expand their
coding capacity, making it difficult to define all functional coding regions. Growing evidence indicates
that many previously unrecognized hidden open reading frames (ORFs) have been identified in
different viruses. Recently, 17 candidate hidden ORFs were identified in tomato yellow leaf curl
Thailand virus (TYLCTHV), a bipartite begomovirus; however, their roles in viral pathogenesis
remain unknown. Here, we investigated nine hidden ORFs located on DNA-A component, which is
important for symptom development. Initial screening showed that disruption of most of hidden ORFs
reduced disease severity and viral accumulation in both Nicotiana benthamiana and Micro-Tom.
Notably, AV2-135 and AV2-189 are two hidden AV2 isoforms identified from the previously
annotated AV2 through translation from downstream in-frame start codons. Although previous study
showed that AV2-135 likely represents the major isoform, AV2-189 also contributes to viral
pathogenicity. We therefore focused on AV2-189 and compared its function to AV2-135. Our results
indicated that AV2-189 contributes to viral replication and subsequent systemic infection. Protein—
protein interaction assays revealed that, unlike AV2-135, AV2-189, which lacks the N-terminal region,
failed to interact with other viral proteins, highlighting the critical role of the N-terminal region. In
addition, we found that both AV2-135 and AV2-189 suppress the expression of salicylic acid-
responsive gene. Together, these findings demonstrate the functional significance of hidden ORFs in
TYLCTHYV and provide new insight into the roles of AV2 isoforms in viral infection.
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SB04- SUMOylation at K159 of the Begomovirus solanumdelhiense movement
protein contributes to chlorosis formation in Nicotiana benthamiana

Che-Ssu Yang, Choon-Meng Tan, and Fuh-Jyh Jan (Department of Plant Pathology, National Chung
Hsing University, Taichung, Taiwan)

Begomoviruses, members of the family Geminiviridae, infect a wide range of economically
important crops and cause symptoms such as leaf curl, mosaic, chlorosis, yellowing, puckering, and
stunting. These viruses are primarily transmitted by the whitefly Bemisia tabaci. Previous studies have
demonstrated that the movement protein (MP) of Begomovirus solanumdelhiense (Tomato leaf curl
New Delhi virus, TOLCNDV) can be SUMOylated, and that SUMOylation facilitates the mechanical
transmissibility and systemic movement of the virus. However, how host-mediated post-translational
modifications regulate viral protein function and contribute to symptom development remains unclear.
In this study, we investigated the roles of different SUMOylation sites on TOLCNDV MP in the
development of leaf chlorosis. The mutant TOLCNDV-CBwmpa3a) slightly reduced the chlorosis,
whereas TOLCNDV-CBwp(k1s9a) and ToLCNDV-CBwmpaaiisea)y almost completely abolished the
phenotype, indicating that the residue K159 plays a major role in chlorosis development. Consistently,
chlorophyll quantification showed that leaves infected with TOLCNDV-CBwmpk1s94) and TOLCNDV-
CBwmpa31s9a) contained higher chlorophyll levels than those infected with ToLCNDV-CB.
Transmission electron microscopy (TEM) revealed that TOLCNDV-CB infection reduced chloroplast
abundance and caused chloroplasts to become smaller and morphologically abnormal, suggesting that
MPcg SUMOylation affects chloroplast structure and stability. In addition, quantitative real-time PCR
(gPCR) analysis showed that viral accumulation was relatively higher in chlorotic leaf regions.
Bioinformatic analysis suggested a potential interaction between MPcg and Atg8 proteins, which was
subsequently confirmed by BiFC assays. The results showed that Atg8a and Atg8f interacted with both
MPcg and MPcgka3a), but not with MPcp(k1s9a) OF MPc(kaaiisea). These findings suggest that residue
K159 is critical for the interaction of MPcg with Atg8a and Atg8f, and further imply that chloroplasts
may be degraded through autophagy. Together, our results suggest that SUMOylation of TOLCNDV
MPcg, particularly at K159, contributes to chlorosis formation by affecting chlorophyll content and
chloroplast integrity, providing new insight into how post-translational modification of a viral protein
may influence symptom development.
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Screening of Potential Beneficial Microorganisms for Alleviating Abiotic Stresses
in Melon
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SBO08- Biological control of papaya damping-off and its impact on carbon
assimilation by Streptomyces cavourensis strain PES4

Tzu-Chieh Lin!, Yu-Hsuan Chen?, and Tzu-Pi Huang?® (!Department of Plant Pathology, National
Chung Hsing University., Taichung, Taiwan, R. O. C. 2Academy of Circular Economy, National
Chung Hsing University, Nantou, Taiwan, R. O. C. 3Innovation and Development Center of
Sustainable Agriculture, National Chung-Hsing University, Taichung, Taiwan, R.O.C.)

Papaya (Carica papaya L.) is highly susceptible to Phytophthora palmivora, a destructive
oomycete pathogen that causes water-soaked, soft or constricted stems at the soil line rapid collapse
or death of seedling, ultimately leading to fruit rot. Members of the genus Streptomyces are well known
for their strong biocontrol potential and plant growth—promoting abilities. Streptomyces cavourensis
strain PES4, originally isolated from soil of the tea rhizosphere in Taiwan, has previously been reported
to enhance tomato seedling growth and suppress diseases caused by Phytophthora capsici in
solanaceous crops. In this study, the efficacy of damping-off disease control, the effects on plant
growth and carbon assimilation in papaya by S. cavourensis strain PES4 were assessed. In dual culture
assays, S. cavourensis strain PES4 significantly inhibited the mycelial growth of three isolates of P.
palmivora. Application of culture broth at a 100-fold dilution reduced disease incidence and damping-
off severity in papaya seedlings by 67% and 61%, respectively, compared with the water-treated
control. Furthermore, consecutive application of strain PES4 once per week for three months increased
the leaf net photosynthetic rate and total leaf area by 32% and 24%, respectively, compared to the
water control, leading to a 63% enhancement in total carbon fixation. Additionally, the culture filtrate
of strain PES4 suppressed energy metabolism of P. palmivora, suggesting a possible mechanism
contributing to its disease control efficacy. In conclusion, S. cavourensis strain PES4 exhibited strong
antagonistic activity against P. palmivora. Application of S. cavourensis reduced damping-off disease
of papaya and promoted the growth of papaya seedlings. Additionally, it improved photosynthetic
efficiency and carbon assimilation. These findings highlight the potential of S. cavourensis strain PES4
as an effective biocontrol and plant growth—promoting agent for use in sustainable papaya cultivation.
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SB09- Biological control of papaya Phytophthora damping-off and associated
changes in carbon assimilation mediated by Bacillus subtilis WMAL1

Hsuan-Yu Wu?, Yu-Hsuan Chen!, Woei-Jian Guo?, and Tzu-Pi Huang'3# (*Department of Plant
Pathology, National Chung Hsing University, Taichung, Taiwan. 2Department of Biotechnology and
Bioindustry Sciences, National Cheng Kung University, Tainan, Taiwan. 3Program in Plant Health
Care, Academy of Circular Economy, National Chung Hsing University, Nantou, Taiwan. *Innovation
and Development Center of Sustainable Agriculture, National Chung Hsing University, Taichung,

Taiwan)

Papaya (Carica papaya L.) is highly susceptible to Phytophthora palmivora, a destructive
oomycete pathogen that causes damping off of seedlings, root rot, stem rot, and fruit rot. Members of
the genus Bacillus are well known for their biocontrol efficacy and their capacity to promote plant
growth. Bacillus subtilis strain WMAL, was isolated from the natural environment in Taiwan, has
previously been reported to enhance seedling growth and suppress diseases caused by Phytophthora
capsici in sweet pepper. In this study, the efficacy of B. subtilis strain WMAL in controlling damping-
off disease, as well as its effects on plant growth and carbon assimilation in papaya, were assessed. In
dual culture assays, B. subtilis strain WMAL significantly inhibited the mycelial growth of P.
palmivora isolate Ph-591. Application of strain WMAL culture broth at a 100-fold dilution reduced
disease incidence and damping-off severity in papaya seedlings by 50% and 79%, respectively,
compared with the water control. Additionally, B. subtilis WMAL1 treatment increased plant height by
34% compared with the water control. Furthermore, weekly application of strain WMAL culture broth
over a 3.5months significantly enhanced leaf net photosynthetic rate and total leaf area by 31% and
46%, respectively, resulting in an overall 65% increase in total carbon fixation compared with the
water control. Our results further demonstrated that, the culture filtrate of strain WMAZ1 inhibited the
energy metabolism of P. palmivora, suggesting a potential mechanism underlying its disease
suppression. In conclusion, B. subtilis strain WMAL exhibited antagonistic activity against P.
palmivora. Its application effectivity suppressed papaya damping-off while promoting seedling growth.
Additionally, it enhanced photosynthetic efficiency and carbon assimilation. These findings suggest
the potential of B. subtilis strain WMAL as an effective biocontrol and plant growth-promoting agent
for sustainable papaya cultivation.
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SB10- Two naturally compatible Bacillus strains promote plant growth and
suppresses fungal pathogens through cooperative interaction

Kachonsak lamnok! and Chih- Li Wang®?* (*Department of Plant Pathology, National Chung Hsing

University, Taichung city 402, Taiwan. 2Master Program in Plant Medicine and Good Agricultural
Practice, National Chung Hsing University, Taichung city 402, Taiwan)

*Email: clwang@nchu.edu.tw

Plant-beneficial bacteria, particularly plant-growth-promoting rhizobacteria, are increasingly
recognized as essential components of sustainable agriculture. In this study, we investigated the
functions and the interaction between two strains Bacillus velezensis BV-RGH3 and Bacillus subtilis
BS-RGH1, which were isolated from the cooked root of the traditional Chinese medicinal herb
Rehmannia glutinosa. Both bacterial strains demonstrated its broad-spectrum antifungal potential by
producing volatile organic compounds that inhibited the mycelial growth of Fusarium oxysporum f.
sp. rapae, and Colletotrichum truncatum. These findings were further validated in planta, where co-
inoculation of the two strains resulted in the most effective suppression of leaf mustard yellows and
soybean anthracnose. Plants treated with the individual strains (BS-RGH1 or BV-RGH3) improved
plant growth parameters. Notably, the mixture of BS-RGH1 and BV-RGH3 vyielded the greatest
myecelial inhibition compared with the individual strains, promote the growth parameters of several
plants, and significantly increased chlorophyll content and photosynthetic rate of leaf mustard.
Interestingly, we found that these two bacterial strains do not inhibit the growth of each other. In
addition, B. subtilis BS-RGHL1 significantly increasing multicellularity, cell density, surface adhesion,
and cellular elongation of BV-RGH3, resembling the features of swarming motility. These results
suggest that the two strains are naturally compatible. A comparable effect was observed with
commercial surfactin, indicating that surfactin-like compounds may play a central role in this process.
Collectively, these results demonstrate that interactions between naturally compatible bacteria can
enhances cooperative behaviour, promotes plant growth, and suppresses pathogens. This study
therefore supports the application of plant-beneficial bacterial consortia as an effective and sustainable

strategy for crop management.
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SB11- &% RNAI H#E IR 7 PnCYP51.1 thi ¢
Using RNAI technology to investigate the role of PNCYP51.1 in Phellinus noxius
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SB12- Screening and evaluating the potential of endophytes from Corymbia
citriodora on inhibition of Bidens pilosa

Ya-Fang Yang* and Wen-Hsin Chung'? (:Department of Plant Pathology, National Chung Hsing
University, Taichung, Taiwan. 2Master Program in Plant Medicine and Good Agricultural Practice,
National Chung Hsing University, Taichung, Taiwan)

Weeds greatly affect crop production by competing for nutrients, space, sunlight and other
resources, which can reduce yield and quality. They may also serve as alternative hosts for pathogens
or habitats for insects, increasing pest and disease pressure. Although chemical herbicides are widely
used for weed control, their overuse causes environmental and soil issues and has led to
herbicide-resistant weeds. Thus, developing alternative materials to replace chemical herbicides is
essential for sustainable crop protection and reducing resistance problems. In this study, endophytic
bacteria and fungi were evaluated for their ability against Bidens pilosa. A total of 113 strains were
obtained from branches, leaves, and rhizosphere soil of Corymbia citriodora and used to examine their
ability against B. pilosa based on seed germination tests. The results of preliminary screening revealed
that the herbicidal activity of strain L1 has good ability to inhibit seed germination of B. pilosa at 5x
and 10x dilution of fermentation broths with 73.7% and 56.7% inhibition rate, respectively.
Morphological and multilocus phylogenetic analyses identified strain L1 as Diaporthe biconispora.
Moreover, strain L1 showed better biomass in the medium containing sucrose as carbon source and
cystine as nitrogen source, and these two cultural broths significantly inhibited B. pilosa seed
germination by 100%. The substrate containing 3% sucrose and 0.3% cystine showed best combination
for L1 growth and this broth could inhibit B. pilosa seed germination by 100% significantly. Thus, L1
strain has the potential to be agent on control of B. pilosa.
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	從顯微分析到AI辨識蟲種 聖川實業帶你體驗科技新視野
	螢光影像 × 免疫標定精準定位 ZEISS 螢光顯微鏡
	用 Zeiss 顯微鏡看清病原與組織
	AI 昆蟲辨識：田間蟲害的即時雷達

	田間蟲害監測不再靠人工計數
	薊馬、粉蝨、蚜蟲等媒介昆蟲的族群動態，往往決定了病毒爆發的時間點。我們自行研發的 AI 昆蟲辨識系統，將回收的黃色黏蟲紙放上設備，即可自動拍攝、AI 即時辨識蟲種與數量，在病害擴散前提供族群密度預警。



