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The current status and prospects regard-ing the promoting of
the plant physician system—Chang, S. S., Feng, H. T., Chen, H. P.,
and Yen, C. F. (Bureau of Animal and Plant Health Inspection and
Quarantine, COA)

NE B A REEERG  WaEE 2 REBIEZFE - &
B E Z IR R AFI TG - AR
R B FE AR R BT i aa AR Ry B4l [ R lo il
B SEE - M5 BEE S E L GREEEE R
% BINAE RIS o B E R N T e
R ko BEACAYEDE > B H i SR R B i iR
TEERIY B EERR % 1R R B B EAY R 8G -
It BIERSOHBEBERE  AAAEEEEERBRET  HaE
ZWiia - AR AR L 2P e E M KBRS 1
VARSI - S AR A BB BLE) - T B Al
HYBEEG T » TRIERF SR & Z B UG » A E o] HIEESE
EEME 2RI » PR a YIRS - K
FIMLBRENDTETTE B G EDT R - RS EIE
HERY SRS - B e A A S DIBL UL E (B TR A
RERREEREYIEN N EEM - A ESmE R E e REmR -
B Al 77 88 Bl AR R AR S EE REE =T
By FEIRF LD AR~ B A A RS B B AU i TR
REITOIEE - USRI 2 - 555 - EREER
—  ERIE - BEBHAYRALE - FEAEEIE B ARG
ERAE R A BFORERIASE - FANEY) B IR A
Bz 0 U E Y B A E 22 ] SO FVAR - TR ReHESh 5
A RE R B S A R LS AR AE ST MRS A5 AR AL
R YR EMES SR - ERRE RHEHTA - = HEE
TR« SEEY S EE - SRy St g e
SEEIE - SRRSO R F B B R M b I AA
TRER S L NEEM ROTE bR TR R R e R ERI
WA HE FEHEE] - = - HEH - HEephE 2R

FITEY AT B TR 5 T AR A I 2 e B A By 8
AR TAE -

KS02  HYREEE A SORESE LI E ARG (77
Bt EEZ g REEA R TE YR

The role of plant pathology in the de-velopment of the
bioeconomy in Tai-wan—Chang, Ruey-Jang (Dept. of Plant
Pathology, Taiwan Agricultural Research Institute, COA, Taichung,
Taiwan ROC)
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KS03
in bacterial midrib rot disease of lettuce— Huang, Chien-Jui

The roles of Pseudomonas cicho-rii-produced lipopeptides

(Department of Plant Medi-cine, National Chiayi University, Chiayi)

Pseudomonas cichorii is the causal agent of bacterial midrib
rot disease of lettuce, characterized by a dark-brown to green-black
discoloration of the infected midrib. Interestingly, the type three se-
cretion system 18 not essential for path-ogenicity of P. cichorii on
lettuce. Hence, it was intriguing to explore how P. cichorii causes
midrib rot disease of let-tuce. Formation of necrotic lesions by
several plant-pathogenic pseudomonads is associated with production
of phyto-toxic lipopeptides, which contribute to virulence. Thus, a
dual approach in-cluding biochemical characterization and genome
mining was used to identity P. cichorii-produced lipopeptides.
Two structurally related compounds, named cichofactin A and
B, are linear lipopep-tides with a decanoic and dodecanoic li-pid
chain, respectively, connected to the N-terminus of an eight-amino-
acid pep-tide moiety. The other two phytotoxic compounds, named
cichopeptin A and B, are related cyclic lipopeptides composed of an
unsaturated C12-fatty acid chain linked to the N-terminus of a 22
ami-no-acid peptide moiety. Cichopeptin B differs from cichopeptin
A only in the last C-terminal amino acid residue, which is probably
Val instead of Leu/Ile. In addition to biochemical characterization
of lipopeptides, two nonribosomal peptide synthetase gene clusters,
cifAB and cipABCDEF, which are responsible for biosynthesis
of cichofactins and cichopeptins, respectively, were identi-fied in
the genome of P. cichorii SF1-54. To investigate the biological
roles of lipopeptides in P. cichorii SF1-54, mu-tants deficient
in either lipopeptide were constructed. A cifAB deletion mutant
was completely impaired in swarming motility and also caused
significantly less rotten midribs than the wild type. The decreased
virulence of the cichofactin- deficient mutant may result from
completely abolished swarming motility. Moreover, a cipA-deletion
mutant no longer produced phytotoxic cichopeptins and exhibited

significantly less virulence and rotten midribs than the parental strain

upon spray inoculation on lettuce. However, the parental and mutant
strains multiplied in lettuce leaves at a similar rate, indicating that
cichopeptins contribute to virulence of P. cichorii SF1-54. Together,
these results reveal that both cichofactins and cichopeptins play

different roles in interaction of P. cichorii SF1-54 with lettuce.

KS04 Arabidopsis SMALL RNA- BINDING PROTEIN
(AtSRBP) func-tions as a messenger to deliver small-RNAs into
target tissues through phloem translocation stream—Hu, Wen-Chi"
’, Ham, Byung-Kookl, Zeng Jing', William, J., Lucas', and Yeh,
Shyi-Dong® (‘Department of Plant Bi-ology, University of California
Davis, U.S; “Department of Plant Pathology, National Chung Hsing
University, Tai-chung )

In plants, small RNAs function as key regulatory factors in
plant develop-ment, metabolism, immunity against bi-otic pathogens
invasion, and abiotic stress responses. Long-distance delivery of
small RNA through the phloem par-ticipates in systemic regulation
over plant development, physiology and de-fense-related mechanisms.
For the long-distance movement of SRNAs, the model of protein-
RNA complex for-mation to stabilize sSRNAs during sys-temic
trafficking in phloem has been proposed. In this study, a 15 kDa-
protein, cucumber phloem protein was identified from small RNA
affinity column named as Cucumis sativus SMALL RNA BINDING
PROTEINI (CsSRBP1). Four Arabidopsis orthologs, AtSRBPI1, 2, 3
and 4, are potential components of common sSRNA cargo machinery
in phloem sieve tube system for SRNA de-livery into target tissues.
Protein subcel-lular localization indicated CsSRBP1-GFP and
AtSRBP1-GFP lo-cated in cytoplasm. Furthermore, CsSRBP1-GFP
and AtSRBP1-GFP were present in cells adjacent to the bombarded
cells, suggesting non- cell-autonomous movement abilities. However,
AtSRBP4-GFP formed ag-gresome-like complexes in bombarded
cells and no cell-to-cell trafficking ability. The results indicated
AtSRBP4 functions as a negative regulator of AtSRBP1. Moreover,
gene expression pattern of SRBPs was performed using Arabidopsis
PAtSRBPs-GUS transgenic plants. The pAtSRBPs-GUS activity was
present in vasculature in cotyledons, hypocotyl-root junction and new
emerged shoot apex, suggested func-tional redundancy of AtSRBPs

in those tissues.

KSo05
and its potential application in bio-control of plant disease caused
by pathogenic Rhi-zoctonia—Jiang, Jr-Hau', Wang, Chang-Sheng',
Chen, Lung-Chung’ (Department of Agronomy', Department Plant

Characterization of orchid mycorrhizal Rhizoctonia fungi

Pathology?, National Chung-Hsing University, Taichung, Taiwan)
Mycorrhizae are considered to be plant symbioses of importance

in pro-moting plant growth and protecting plant from pathogens.
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Many researchers have confirmed that the primary mycorrhizal fungi
associated with most of green orchids are Rhizoctonia, but lit-tle is
known about the characterization of mycorrhizal Rhizoctonia fungi
in plant protection. In this study, Rhizoctonia fungi from pelotons in
the medicinal herb Anoectochilus formosanus are identified. Isolates
of AG-6, AG-R, and AG-P greatly increased seed germination and
promoted protocorm growth from phases III to VI as compared to
asymbiotic treatments. All isolates also formed fungal pelotons in
tis-sue-cultured seedlings of A. formosanus, which exhibited greater
growth than nonmycorrhizal seedlings. Therefore, these fungi were
identified as mycorrhizal Rhizoctonia. The virulence of mycorrhizal
Rhizoctonia was evaluated in radish, cucumber, and Chinese
mustard. All isolates, except that in AG-R, caused low disease
severity in 10-day-old tested seedlings. By contrast, R. solani AG-4
killed almost all tested plants with symptoms of collapsed hypocotyl
and wilted leaves. Of the 13 mycorrhizal Rhizoctonia isolates
assessed, two isolates of AG-P provided 91% and 100% protection,
respectively, against R. solani AG-4 in 26-day-old Chinese mustard.
Moreover, our studies also indicated that inoculation of AG-P
isolates in rice sig-nificantly alleviate the symptoms of sheath blight
caused by R. solani AG-1 IA. This study revealed that mycorrhizal
Rhizoctonia in orchid may have the po-tential application to control
damp-ing-off disease in Chinese mustard and sheath blight in rice

both caused by Rhizoctonia fungi.
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Control efficacy of fungicide treatments on grape clusters before
bagging in pre-venting grape ripe rot disease—Liu, H. L., Shen, Y.
M., Chao, C. H., Huang T. C., and Wu, S. W. (Taichung District
Agricultural Research and Extension Station, COA)
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Study of maize seeds coated with effec-tive microorganisms for
diseases con-trol—Su, Shih-Min, Chiang, Hsiao- Yeh, Tsai, Ya-Chu,

Chiu, Yen-Hsin and Huang, Yu-Mei (Taiwan Seed Im-provement

and Propagation Station, C.0.A., Executive Yuan)
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Control of pear rust disease by fungicide treatments—Shen. Y.
M.", Huang, T. C.%, Hung, T. H." ('Department of Plant Pathology
and Microbiology, National Taiwan University, Taipei; “Taichung

District Agricultural Research and Extension Station , COA)
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Evaluation of the efficacy of Bacillus amyloliquefaciens SPX1
on controlling Fusarium wilt of luffa—Jen-Yu Tsai', Chao-Jen
Wang', Hui-Ru Pan', Wen-Hsin Chung' (' Dept. of Plant Pa-thology,
National Chung Hsing Univer-sity, Taichung)
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Identification for the causal agent of strawberry fusarial wilt from

Taiwan and its biocontrol experiments.—Chen, K. [.., Tang, J. R.,
Chung, K. R. and Huang, J. W. (Dept. of Plant Pathology, National
Chung Hsing University, Taichung 40227, Taiwan)
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Fusarium wilt of loofah by Bacillus amyloliquefaciens TCBa05
and Trichoderma asperelloides TCTr668—Chen, C.W. ! Teng, Y.
C. *and Kuo. C.C." ("Taichung District Ag-ricultural Research and
Extension Sta-tion, COA; *Chaoyang University of Technology)
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Mpyriococ-cum praecox—Chen, J. T., Shih, H. D. and Cheng, C. C.
(Plant Pathology Divi-sion, Agricultural Research Institute, COA )
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RPN B 4k 2 A= TIRIZRAT1% » (11000 ppm
FRF B v d $53000 ppm[EEE AT 2 2HIHIE AR o HE—DF
1000 ppm — A FAREE FEEHEBPTR B 2 %5 (107 spores/ml)
BEFE 12N - FHERESOREEEEE - &S I0N L
P A T 58 230 - SN EDE S — S L EKA R
W A1 4 2 i 4 R 5 B8 107 spores/mlIfil T-AYPDAEA _E6 K% - 4
B EALFEAE1000 ppm I8 K7 I8 B BY PS8 2 32 99% < DL
UE A7 S B P — S E KA PDAEAAR - RS2 48 £ 0 B B 44
ERITZE - BEORIRHET —F(EF800 ppm BIEIHIHE FZ
B B 4 A R 0 TTDRE 1000 ppm s HINAT S8 4401 - 1 — L&
RS E IR 2 9% (10" spores/ml) o {FFRERE S 2 511000
ppm > SR EA 5E %0 L P IE EOR BT SUR o R EE ST
KESEEZE TAF BT S E » BAT R ah s B AR 55 2 B R
MR (Formalin 3 H,CO)&ER 578 708 » (HFEHEEMER
fEEARSL L B > A AL 8RR ETE T AE
T B R L R K FE T o RS B i e A
ZRALEAERWTE - B EAREER ERYEE AT B HERR - )
e T HaEE -

A08 Evaluation of banana cultivars re-sistance to Fusarium
wilt disease—Kuan, Cheng-Ping, Chen, Po-Heng, Lin, Meng-Yi and
Chen, Han-Wei (Division of Biotechnology, Taiwan Agricultural
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Research Institute, COA, Wufeng, Tai-chung)

FOC is the causal pathogen of wilt disease of banana. Fusarium
wilts caused by FOC 1s one of the most de-structive diseases of
banana worldwide. It is a classic vascular wilt disease in which
the fungus gains entry to the wa-ter conducting xylem vessels,
then pro-liferates within the vessels causing water blockage. The
typical symptoms include wilting and death of the leaves, followed
by death of the whole plant. A cost-effective measure of control
for this disease is still not available. In this study, for comparing
different levels of toler-ance in bananas to Fusarium wilt disease,
several cultivars, i.e. 'Pei Chaio', 'For-mosana', "Tai Chiao No.
5', 'Gros Michel', 'Pisang Awak' and 'Cultivar Rose', which were
commonly cultured in Taiwan, were inculcated artificially with
Fusarium pathogen. Percentages of chlorosis were estimated after
culturing two-month-old seedlings of bananas in Fusaium-inoculum
soil in greenhouse. Besides, we examined browning region of corm
sections of Foc-inoculated plants quantitatively and qualitatively and
estimate the amount of Foc in each corm section by real-time PCR
method. Results showed that 'Cultivars Rose' was the more resistant
cultivar among six cultivars; otherwise, 'Gros Michel' was the more

susceptible cultivar.

A09 LTH MLs /5305 5k R 20 4 ) % B A 2007 1 1 B
Avirulence EERHE —PHAEE - BRSEE - BURYE - BRSEHE - AR
Bl (TR R R s R AT s B4

Effectiveness evaluation of the rice blast resistance genes in LTH

i -

MLs and survey for the avirulence gene of Pyricularia oryzae in
Taiwan —Y. N. Chen, M. C. Chen, S. M. Chen, M. Y. Chen, T. C.
Lin, and C. W. Chen. (Plant Pathology Division, Taiwan Agricultural
Research Institute, COA)

RS H B K TEEEVR R B Pt 2 U EVR AR - Koy
M R B0 B PR B B0 M B AR F1FE B PR RS R TR JE Al
(International Rice Re-search Institute, IRRI, the Philippines) 5|
ZRE T E BEFE AR £ (Liji-anxintuanheigu monogenic lines,
LTH MLs) 7KFSTE Ry R4 I » 2 5 M EL S B P A e R T 2 7L
PRI - 2014-2015 53 BUKRH] 179 R 178 #REFEULE 2 fE
BURERE 31 LTH MLs ke 20 TR /K igpE S mmfd 2
1% - LTH MLs H 2L IRBL20-IR24 ~ IRBLta2-Re ~ IRBL11-
Zh ~ IRBLta2-Pi K IRBLO-W < 7o (il (i 180 48 i A O A
f£ ¢ IRBLks-FS ~ IRBLa-C J IRBLzt-T % hfEHUm MR 20
(B A KGR S s fdE s > DL TNG 84 ~ TKW 1~ TCS 10 ~ TNG
79 ~ TCS 17 Fe TT 30 & e 28 48 A7 i M de 5 5 TK 14
TNG 71 ~ TN 11 ~ KH 145 ~ TY 3 J% HL 21 & M@0 MR % -
FIH B8R 2 UEEVR B R B — M 5 [ 3 heo 1 P9 7K Fe s 2
Gofd > FE TNG 84 B TKW | dral3gig Pira FNEY)  TCS
10 B2 TCS 17 S rfigigiy Pib BLREY) - $H 2015 U2

436 FREIAN R [ I8 R B 2 AR 2 A B R e T i sg 1A
(avirulence gene) f&] » PCR HlE45 &R » Avr-Pik ~ Avr-Pita
K. Avr-Pib M BIFAEZ M2 417 MOKFEERRT » f 2R3 7
98.8% ~ 95.92% k¢ 92.81% - fR#% LTH MLs KB A ZKFgERE 5
TR HIGE SRR - DUREEVR AR Pita2 ~ Pib ~ Pik BiFE3E
fmf#E TNG 84 ~ TKW 1~ TCS 10 ~ TCS 17 BAFnyHitEsRIe » 1
AE B B R B B R B e 1 5 f 55 SRS Avr-Pita ~ Avr-Pib
Ko Avr-Pik g -

A10 LAREATE WA PR /KA 1 oo B PR TR ) (5 — 22
4 BRECT (BT KR AR R £

Studies on the association of Fusarium fujikuroi and rice seeds by
inoculation during flowering stage—Lee, G, W.', Chen, C. Y." (!
Dept. of Plant Pathology, National Chung Hsing University, Tai-
chung)

TKREREZ AR HE S & M > 2 DURE R R RE Y T =X
BEEN L E g BB KENES - e SR E
oo MR Y S RS AR R o BTG -~ HE L
KREE > AR EREE FEEEE TR - BREEET
DLB RS A A KA A B PR B S B0 &+ (G0 HH Fusarium
Sujikuroi G HIKIEIERIR - ZEHIE I AKREHE RIR 0 —
HIRE(E - TA/KIEAE B IR S IS AR T RSE T IR E ek
TEEARE N Te A RE R BRENIRL - CAIEFEFEHE
TFERE IR RIF I L EUEACAY BE 5 > 2R10 B A E 5 L E 1
Z PR LA RE (R R B - BRI SR AR RS B F. fujikuroi
2 TR H B M F. fujikuroilBoKAGHI BT - #EhEK
FEBRAE AR TE B BEfEF. fujikuroi » N0 BRI S FEfd R
HIREF S SRR T DUPARDE O B AR AR - R R T
FHCHHNE T HEF. fujikuroifIH B R F516-32% - MAEK#E
RHVH R IENE T HIGF. fujikuroifV e B2 F58-22% » HEMI
F. fujikuroi™] LAFE HH BATCHAA Rt L Hefe e ARSI L - T3R
ERRAIGE: - A0 FEH AR - EhRER By e -8
R CHATE TR B A A A 1 W B SR 1B TP RV 22 52 S REURIEAK
FERE R ELY o B BOR ERVE R BAAC A Ay 1
T EEPHERERIE LA - BMEZ » RIAFRERF.
fujikuroi ] AFE HHBAFEHAE AKREIE T » i BLIE Ry /KRaTE IR
BRI R -

All BN JE R e — A TS - B E - WL FH (T
i Z g = E AN B Studies on charcoal rot dis-ease of
sesame—Wu,Y. F., Wu, Y. H., and Cheng, A. H. ( Tainan District
Ag-ricultural Research and Extension Sta-tion, COA )

BRI SCREZ I ~ JHURE ~ SRR BT o S AH RS R
—HAERKEY) BT TERER - (SREISRLLLE >
TEVEHE ~ Zb -~ B~ R~ 20 - R LREE - DIt
SRR EIER - AN - ZEMN - RIS R HAE




PEREEYNESE G - HEEEE G U

BB ARRIA T o B Rl & Rl & RV 2 SR
THEEENWECERHS > EIEL TSR E AR T [
TE4EFE IR B B e BL Bl B ga 1 R R » R R Ry TR -
P B 2 A R B NEE Ry AW 77 R T A/ NG - EEE
AL ZE - SRR EPE T © HH R 4H &k 70 B o SR B T
W22 R [E M HIE > AR FEITS4 ~ 1TS55 | $ 4 TPCR R A
EFFLLE » MEER IR E B Macrophomina phaseolina » F 44
EOHHOG - HEEGE RERLED  REGERRER
30-35°C » ARFEAk FEREEH | OFREER o] A 5% M. phaseoli
ZHE&SAER - HPIUESER - 250 - =575 - JEwfl%EE
TR0 RIS « M. phaseoli X N TR &S EEED -
RN EEER 2 BT - AIHTEN A S i B a i a L 8
{E M. phaseoli 7 FETE)R » G [FHYSE & (5 (0012 bl B0
71 o BTG 2 THHEE - DIRIEACE 2 AR SLEH T
FEIRE ~ ZRINE - DN E R ENE  RRREE FETH
URFEE - i 88 E ] A5 s S T A e 2 B AR = POHIE
AR 30 AR R - PamEZRR » DFRE
FHET R T -

A12  EFEEHE KRR AL B AL 8 R S A B A E
ERBE—AREREE - SRS ~ BAE (TTBRERE AT E R ER
EW RS EYEEIR)

Preliminary investigation occurrence and fungicides screening of
stem rot of rice in Yunlin, Chiayi, and Tainan—G. C. Lin, Y. F. Wu,
and A. S. Cheng. (Division of Crop Environment , Tainan District
Agricultural Research and Extension Station ,COA)

T/ NRLE R IR E 2 A Magnaporthe salvinii
(Catt.) Krause & Webster » fEH (X fy Nakataea sigmoidea,(Cav.)
Hara ° Ji R B = AZKIE R - o3 R B LT - SR AL
AL o WS HERRR BRI IR IR T > A E509% AL
7E o T FHER R 5 [ . TasE , ML AR S 59
M BARE » RZLUT P il Z SRR E WU
HER o A E R FIAEE KRS B 2 — - B KRS SaiERE
BEERERE R - AR EHEED — R o AT 2 RS
SEPEHIR o 104 HMPIPEEE - 2RI — A T EIERE
2 i b 16 SR E 1 S ] T i e P R /K R e B 2B 1 T il - —HAfE
7 O118 HE Wt 7K R 738 i o Wil EE VR BRTAZ BT - T — B R o Bl 5
F) o FIF Lok L= 1 19 KA m R e 4558
BURAMERERE AR - 3558 B EMG AT - 55
RER PR ~ ZFTIHIE R o DU MR R BT O R EER 1] 20
fiEE > BEHV B SO /KRS F 2 1 6FEAS [E] A 7E F AR A S i 1 o1
B RIS HANRIA - BR B A TRE R N X B
LA RAMHIR 2 ET100% > 53 7l Fs40% FH AR 2 (o5 /K B 1000
% ~ 55% HFFETURER T 100042 ~ 50% 1825 % 0] R4k 7
20001 ~ 50%=ERFAFLAE] 100065 ~ 23%ITE A/ 400065 ~
20% 5555 e K IEE] 1500685 BL80% #¥ 4 /i ml s M Al 5004 -

Vol. 58 No. 2, 2016 91

BETREEERI AT {F Ryt REBER G EER 2 2% -

Al3 ACER st HEE R % AR A A SR F R e st —
R ~ BASHD ~ HidE (TB BT B gtkEEEESCS)
Investigate incidence of sweet potato foot rot in northern Taiwan
and field test of disease control.—Chang, W. B., Wu, H. Y., Shih, S.
P. (Taoyuan District Ag-ricultural Research and Extension Sta-tion,
COA, Taoyuan)

HEEREEW EHPhomopsis destruensFii5 [FEATHFRE »
T H R ARt - B B8R - EEEFERIIE
FEESR GBI R » 25953 35 7T Fh PR B4 3 v (% WO RE R
AT - B AR O 88 % - B E R A o A
A HEEE IR - AL e EE e HE R
FHEEENET o 7 AR FH G 35 48 AR N AR » S5s3I
B~ SEmIR R - A B I A T B LA R 2 R 0 IR
B IIAERT ZBUR - DR IR EE AR ESS - 1£H
Bl EEERAE R - GOEPEE - o & HEERUATRE E RN
A 4-46% - FHEIAR - HESEARPTH BAEE BT 1T
TE Rl alstr 258 o IR iisE - A AT LE B DUERE
4002 /22 BRBR BR ARG T B IR AR A RIS 2 52 - Pl a%
F552%  BERIER TR ESE - PAEME R4S H BRI TR TR - B8
BE— o SRR =R Hooh DU AE e B 2 AR A R 0 2
ERUTRTERTPT 76 % 5560.3% » ST S E 3 BREH 73 710 1191 %
F299% 5 DAEEwENE R R AU LI A RIS00% F R H - 40T 4EFF30
RIOVRERR - BAMBIFRETGEMIVE - HiEmiER
R 7 S R Be A HE s S APk R 155 ~ BREE25R - BREESSR
JETT AR S TR 2005 f 2 I 1057 IO HET T HE e it
B WA REDR S lEE RN R A AL - DBk
R R B RROOFREAR » AEAE R TR R AT S 2273 % F62% » ik
TEER LA SRR R R [ A SR -

Al4 PRELE S Y B S B B S T R B — = B
(I F R SR YR LR )
Effect of Herbicides on Sporulation of Strawberry Anthracnose
Fungus—Kao, H. Y. and Huang, J. W. (Dept. of Plant Pathology,
National Chung Hsing Uni-versity, Taichung 40227, Taiwan)
FrEmZRAES AN EEAENERETE > FEHHE
BHEEYIL - W B R m Er A - SR 995)H HERR
o AILE TR R = EARORT S RS A R KD R AR ERAH 48
fe BIRIE » Aiah S AL SRAZ N B @ F A - Gindrat ~ Pezet »
Biggs & Sinclairf& (1994)F5 H R A v 3G E G SN - Bl i
Alternaria, Botrytis, Cercospora, Colletotrichum};PhomopsisZ
I B B R Y B A A R B A o RIS R H AR R ERET 2k
FE ~ EERDN R B 75 B S5 PR BB 2 B SRR B Colletotrichum
gloeospori-oides D-2B1E-3GPRE iU E - BB TR4E R4
25 ppmEEiHEZE ~ 5 pomEHIAI RS ppmEREE ST I #E61.2% ~
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53%5259.6% FEE FRIEIF B T4 5 © 10 ppmzZi#IE ~ 5 ppm
EEALA F2 2 ppm & 53 B & R IE R B Y 85 2P B I Re31%
75% }:20.4% o LA K 5 (Czapek solution agar) 4y Al AE =
TR FEDRERIER R - BACPRESEC. gloeosporioides D-281
E-3E R » 4554838250 ppmFz B ZEEL3 ppm AN 73 HIRE £ e
TEIR ED- 2 PRAYEE 0 5E254.5% E2157.4% > [5)H  F Fel S 751 1y
T A5y B AT (I HEE- 3B R EE T2 92.8% B2 111.3% - #E—2F > Fi|
F3 ppmES IR SR R 1% - B B RERE S B D-2 B Bk
G5 R IA RN PR 20 % S B T M =2 SO N &
%,

=

Al5 AEERTHMEERE Y SN —THE - B
T (BT AR YR £

Studies on the diversity of cercosporoid fungi in Taiwan. —_Chiang,
K. H.!, Chen, C. Y." (" Dept. of Plant Pathology, Na-tional Chung
Hsing University, Tai-chung)

AWESE B BITE T 8 & 28R B 7 B (cercosporoid) BB 2
ZEM > BTHEHEZEA BT LB IESIMycosphaerella
B CSGE - RBBITZ B B TEBEER®E
THEE > RWNEEIECercospora ~ Pseudocercospora
BTHESAMEYRER > HEA
RSN B T —M > 75 T LIEREERT - AR BN S
RS BRI RR - TR ACERE E B - HATdkEE B
STEHfE3 Pseudocercospora ~ 2 Cercospora) ~ 4FE 40 §%fE

(Pseudocercospora pouzol-ziae ~ Pseudocercospora guianensis

Ramularia Fz Passalora °

Ramularia pratensis ~ Ramularia pleu-ropteri) ; W52
TNIEBITS | B AT G oA » P il 2 B S B (A el 3 B X
AN & PR iRy 7 R e - (B RAEB 2 e LA REE
BN - EReE SR EER FEHEREAMT IS
3= DAME Ry B Bt 2 ARG

A16 BERBR IR SR T - AT (T
btk Ae e SR T E Y R AH)
First report of root and basal stem rot of rose caused by Phytophthora
spp. in Taiwan—Huang, J. H. and Ting. P. Y., Ann, P. J. (Plant
Pathology Division, Taiwan Agricultural Research Institute, COA)
201549 H 1 e #5 il B SRR O = 9 1 B RS A B B
(Rosa rugosa) 3 —TITHHEE - MWHEKH T EE R
BA %A 2 B SR A EE DT - BER MR H RIF S B(CIRE -
DRI R R R - KR EL T AR R IR AR IR R &
ELED EAG B AL o FAR [EIAS H B R ek - 48 4H
Al BT A S B e B 4G W A R 5 Bl — Phuytophthora sp. AR
Phytophthora sp. B > &7 BT BRI 99 B A F B SR R BE TR Y
B #e40-50 R A 3 B 7 BB AR AT BB e AR T e 0 R R
30°C B EIB12/NF 2 & 4F T » Phytophthora sp. A 214K E1H]
AR BB B IEEE R wAE - FREERAL - 28 RIRE A I

fli3E > ifii Phytophthora sp. B EGHY $H B 7 2 il - Bl
SR HYAH BT T O WS B R R AR B SE RO RUE
Rl o Phytophthora sp. AfIZEREEISONE - ETELF1.26 -
KANF23.5 - 65.5%21.1 - 56.9 um (avg. 42.3x33.7 um) > K~ EHA
7€ > 122 55 N @ (internally extended proliferation) 3K/ £
FF4: (internally nested proliferation) =~ FR52 » ifi 0] & A4 B 44
K#& (hyphal swellings) R/ERBFIT (chlamydospore) » A AL
Fy[EEAAY (homthallism) » FLjECRS &5 LMAIZE (paragynous) 75+
/DE Sy By (amphigynous) © A/NE11.0 - 22.7 x9.1 - 19.0 um
(ave. 16.7x14.6 um) - jeUlas (oogonia) B » K/NF29.6 - 45.5
um (avg. 38.0 um) > UIFELT (oospore) ERFF » K/INE23.1 - 40.9
um (avg. 31.5 um) » EERAE R RS - 33°C » HiEi /28°C »
Hi%44: F 5% 57.0 mm/day 5 Phytophthora sp. BFZE B IIETE K
FIRE - EEEERE1.57  A/NE24.9 - 43.2x19.7 - 27.9 um (avg.
35.4x22.6 um) > BEHAZE - HAMEMAINERESE - b
B A/NE7.1 - 14.8x7.0 - 11.0 um (avg. 9.8x8.5 um) » &
ONESERTE » A/INE$23.5 - 34.5 um (avg. 28.7 um) » ONFEFERIE
K/NE519.7 - 32.6 um (ave. 26.2 um) » AEIEE A6 - 32T @ H
PR R28°C 0 E%R A REE R12.0 mm/day - FI A A% RS PO dE
$kEfHE (ITS) DNARFHILLES > Phytophthora sp. AJGH*Clade7ifi
Phytophthora sp. B&}~Clade2 > &EHIZHEEYMNE K DNAFF51 5317
VI 8 08 Ry VBN I8 2 W4l skid « ASUR BB E AR

A17 CEBEREEAN AGH N BE B Z R PR — S L - R
H (TElEEZE B g RERET)
Preliminary study on the mechanism of phosphite against cucumber
downy mil-dew— Huang J.-H. and Hung H.-H. (Plant Pathology
Division, Taiwan Ag-ricultural Research Institute, COA)

AT IE W) 0 PR ST & A 58 W B AR B AR > A R ER
Bl (B2 MRES SR ) - ki =8 Bl anik
B 8 - DA ER BN 2 H - E3EA R E B E
(Pseudoperonospora cubensis ) |70 5% 5% 5F B [F (KR =
ZEEIARAT o AR 12mM nE R B MRS RS R B T S B R
18 - 72% - [M48 mMpEH Z fll B4 2F A0 - 8% » oot DLnn i
D SPERRE R I IR 2 o DABEE R B AR U E K
BERIVEUR - £ FIOBEAER0.19 mMIEE 2 > SRR 2
S B B E TR 0 0.75 mMELL B RER I SE 2R 3890 5 #E
— i R ORESRIE M A BRI R e R o 45RA
7R3 mMZ i BRI AT B PR BR B 0 1 112 mMZ B B ]
(G RREEREIE R0 - 1% » ToREBR AR AR 1L 58 A B E R
AEEN AT A A ZENV B EDR > 7 - 21V R R PSR A EE
AREFPTERER - B {E RS (A A TN - T
BRI R EE R _ERIEE RECT R R i R R B -
B IIERTE © Aot A AR B SRR B0 - | R I na i
TR S N 380 - $E1E3 - SR1% P e R B AR A e I RS
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iR - ERERE IR RE R - MABREEVEFSF  1m
PERET R AR P E R AR A R U S P B S e e 2 - (LA
BEEBRAFFRNE - BHNREFEEEZR - GG ER
Bt SR BURAE (R R A 2 58 P Y o R AR TR B A 508
TAERUR © TR TSRS R 2 By ERITRR
T EERR IR TN EATEV KB ERRCR - tAVaR
YRR -

A18 G BEREEENIE &R - RS M
B S SR (TBt R Z A g B R
Bt ))

Study on the survival of Peronophythora litchii—Huang, C. W. ',
Ni, H. F. ', Lin, C. Y.1, Ko, W. C.!, and Yang, H. R. ' ('Department
of Plant Protection, Chiayi Agricultural Experiment Station, Taiwan
Agricultural Research Institute)

B Rt LERE 2 —  EEIH AT R L - SRR
PAERE R 8 AR - MULAZEEGNHEE - —BERAEEERR
PR SRR B RIRE - BE R B GE - RIELAIHTE R
SRR B R E R EAEER o DA TR T R 887K
(10° sporangia/ml) EFEEMA 5 MEE I > PR EELSR
RIREBIFRN - 218 E5SKE HE M EC #EMERERE 2 5 R
A DL B R R RO T R B DR - EsBRaE RS FEE
T8 1% 226K AECRIEE F B 7S - SR r g R R E
BRRALTEELL b o MTE RN w8 5 R E R - K
FOZEHIFIR (10° sporangia/ml) ELHEME (A 75 R0MEE | 7R
BKERIRORIR B M ST R R ERET » B5KER
BE—R o LA BRI R R A TR R B R - st Badi RS
HI > ERENHAER 10K Z B R B AN B R R 6 - BT
EERNES INRE 2 BRHET - 550 T LR B
B AR ReER - SRR LR E - TR TI0A7 - 20897
S0 T3 BEAIASO mlZH e 88 2 975 B FRL 288051 (105 sporangia/
ml) > TEK R AR B ATIRES - BB REM - -
FIHAE LR A BV AT 2R s BE A e BB B > L3R T 10
ANTFIES VNG RIEER EAREOBERiELE - REURIEER BE
MENFPRE © LR TI0ADTESI/ NG ER FEHZEREEE
BT PYEBBTLRA IR ER R B o AT SR 55 R0 R
FER B A B2 BE R B DR RTINS
FEE R EETST . B0 S E IR SRS i 7T
et BB R B IR R — T -

A19 DT 5 T 0 52 (P B o 7 LU S i oy — BB A
T - wiaZ T EE (RERESTEVRE A - 'H
TLEALATE R AEYIEE %)

Polymerase chain reaction method for the detection of wasabi in
foods—Hsu, H. T. ', Wang, N. M.2, Yu, T. A. ', and Chiang C. H.> (!
Dept. of Molecular Bi-otechnology, Da-Yeh University, Changhua;
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* Dept. of Biology, National Changhua University of Education,
Changhua)

%% Ry (4 H AR ECH (F I Fsor - R ER
KRR EREE » WA ISR E AR RREE(LS
V) BAIGIRAEY) - 4Ras - R - PUEE SR R BURERTAE
P L 25 e AE A R D - AR SR Rl B HH Y - N ph
THPT AR 2 L5 K o B B AH DR ZE By -+ P A ERHE Y 14k (2
BHEZEEGIEEMS - FHiL o AP FHPCRE M » ALz
7+l (myrosinase ) B BLEAAFAERHEY) Z myrosinasekt
REZEEZRE » St UZEE s BTSSR
M o A ERE o FIRT-PCREEFE (¥ FELLIZE myrosinase mRNA
ZFPA - 3E 1644 EIZHEE - HIESAS(EMARE - X EEEF
HIEE B BUE L& A PT85 B - L3S myrosinase 5 R 45 14
i BrassicacealEY)#lArabidopsistiY) 2 [ - 540 > R Tk
A FERMEY)myrosinase DNAJFYIRYEE RIS » DU ZKEET LU
FEE—5 |5 AREAER L FIR R ZRLE - N FILE
TEMBSE K A 28 8] P imyrosinase DNAF ER #7743 T EALL ¥ - £
B LA E — 5| B & E N & R EETTPCR » oM
HiliZEmyrosinase Z DNA R BE - i H At +FAERHEY) - BFEH
VL3 ACHDSE ~ HZEE - ZRE - IR SRR NAEZ
myrosinase DNAZEF 2R Mgt » BURFTEH 2 ILZks [+ BEMHE
2 H M o 554 FEHIEPCRAVEE BT vl 830 > 1112544
DNAJEEfE £50.01 ng/ 1 165 > {5 o EUHIE myrosinase Z DNA{S
o BURA LR OME MRS E 2 DNA « Aslls 2 45 5k —H
JE i {Ereal-time PCRZUIZER(FE & » JKF AT E A i BB s i
TN BB I REN R IIE " e R EEE 0 K
EREESEEZ(EE -

BO1 IR R 5 O B i B e s T OF 5 | - BT 4H BT 7S
JRERBLI S MU E B > 85 — 28" - BRSEUE - BUAE (
FREPHE RS B 4 E AT - TR AR S A
FRRBHCR I R
Development of degenerate primer sets for identification of
Tospovirus species in the WSMoV serogroup—Lu-Yuan Liu',
Tsung-Chi Chen’, Tsang-Hai Chen® ('Department of Plant Industry,
NPUST, Pingtung, Taiwan; ‘Department of Biotechnology, Asia
University, Wufeng, Taichung, Taiwan; ‘Department of Plant
Medicine, NPUST, Pingtung, Taiwan)

Tospovirus¥ps i & i A E R R B ENEYIREZ
— > FEHEERZ > BERF82RI900FE L Y EBLBEY) -
F G RCEF EEYIBERE(spot) ~ 2 {k(chlorosis) ~ BEE (mottle) ~
#%&{b(stunting) ~ A (wilting) K23 JH (necrosis) 5 B AV
A7 B a5 B Y WA MIUB B 20 A1 2 f 5 BIOM 3 1Y 75 5t B R
ZAPRBMEEE(TSWYV serogroup) ke i hlés HY P ISR BE 7 25
A E(WSMoV serogroup) » f& E K[ & ZEYIM Tospovirus
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J& 9 35 2 B WSMoVIMUE B » FE i\ R 88 BAVERE - %
i AR RN B E RV AR R R R E S IR -
WSMoVIILEEEE PN SRBER 3 (Watermelon silver mottle virus,
WSMoV) ~ {E4 THFIBIE % 5 (Groundnut bud necrosis virus,
GBNV) ~ P8\ TEZEEEIH % 35 (Watermelon bud necrosis virus,
WBNV) ~ FilE{ER 5 (Capsicum chlorosis virus, CaCV) ~ ¥
e EPEBLF B (Calla lily chlorotic spot virus, CCSV) ~ &L
EH LR B (Melon yellow spot virus, MYSV) ~ S=EEARERIEH 55
(Mulberry vein banding virus, MuVBV) ~ HHFEEHHE T (Tomato
zon-ate spot virus, TZSV) ~ THHEHIEPHHR S (Tomato necrotic
ringspot virus, TNRV) ~ ZE i1 52 {H BT BE BE 975 55 (Tomato necrotic
spot-associated virus, TNSaV) K EHifl e {EBFEL(Pepper chlo-rotic
spot virus, PCSV)E 2 /D+—FfH5 - HAiRr@ gy sid -
U5 I FH BL 3 32008 5 (U BFAZ 8 (nucleocapsid, N)EEEIF51
Ay M HLEE N P 31 IR O B 5k (conserved region)istat i (51
F(degenerate primer) > 43 Al B IERS[FFW1 ~ FW2 ~ FW3 ~
FW4 ~ FW ~ FW6 & SZ[A 5] Frwl ~ rw2 ~ w3 ~ rwd > i IHE5y
ANAE X BCE > R 244H R R 5 [ 1% - $HEWSMoV ~ GBNV »
WBNV ~ CaCV ~ CCSV ~ MYSV K& TCSV % - 6 /I R B35 5
I 775 B3 7 BN EE R B TE AR B HETTPCRMIE, » BR T FW4/MtD
FW2/rt2 ~ FW3/rt3 e FW4/rtd 58 2 @ (B A7 SRS - HEriy 5[+
ARG ST - & 5|5 g o nil R 695 i S e
HYPCREEY) N 2 3R & dH Y Bk [l 5 o5 [ #BCRAYPCR
EEY 57 1l R 200~800 bpls A [FEK/INEY | BE o R IS FERY
SIF% > HIBRFWA/rt] ~ FW2/rt2 ~ FW3/rt3 RFW4/rt4 > BG4
WSMoV MY S VA EL ALY A8 B RNA#EFTRT-PCRAIE, » 4553
BN BN R S TE MR E e AT EE Y BB K Bl — 2 ARt
ST E BRI o ARARIE R B PR R
WSMoVIIUE# 2 HEdEE - - BAREFET - KI5
HY E Y F RT3 N L A O B W Sl P A s A i e Y T AT
M o PERETRYEOF S 540 - HPCREY) HERLAYA fit S e e 28
vk EIRAVEE BIFEAVETL - ARACAT R 5% % BF 8 2 3 SR
SERE -

B02 Rl PR BebL A 7 858 = R0 [ 20 88 0 7 i DR RG22 7 5
MRS 218~ B - AR (RERHK
BREEAE ALY TENKEEMRHE A R A
VISR
Using microarray for simultaneous iden-tification of Tospovirus
species in the TSWV serogroup —Lu-Yuan Liu', Tsung-Chi Chen’,
Tsang-Hai Chen® (‘Department of Plant Industry,NPUST, Pingtung,
Taiwan; “Department of Bio-technology, Asia University, Wufeng,
Taichung, Taiwan; *Department of Plant Medicine, NPUST,
Pingtung, Taiwan)

JHE PR D3 88 T8 2 T 5 7R AR Tospovirus /@ R s FE 1Y 85 E
—HEREENHERE  EBEENER > RS

HYZRR ~ o3 ~ 2 L REBRI A/ By B a5 U sl Ay 3
& WINERE R ISR S E - —HEnHEZENA -
Tospovirus|& T %4 = EEZIIMERE » & EIMEVE RS
HER R ERIEOPHEL » 43 BIRTSWY ~ WSMoV RIYSVE » H
HRTSWVIIUE BB B AR 35 2 — » AR U5 R 122
HE DT B ZE B (Tomato spotted wilt virus, TSWV) ~ JEUL
fEBHPTER 22 (Impatiens necrotic spot virus, INSV) ~ 7KAUIE
A BUH G4 FE(Alstroemeria necrotic streak virus, ANSV) ~ %5
L EH BTE % 35 (Chrysanthemum stem necrosis virus, CSNV) ~ &
Fti e EBPEBEF B2 (Tomato chlorotic spot virus, TCSV) ~ & /N
EE &0 B (Melon severe mosaic virus, MeSMV) ~ fEAEEmBLiR 55
(Groundnut ringspot virus, GRSV) ~ St HET L% 55 (Pepper
necrotic spot virus, PNSV) ~ % INBIL =LK 5 (Zucchini
lethal chlorosis virus, ZLCV) o K255 07 5% R 95 U5 BEAZ 3
(nucleocapsid, N)ELR 551 A 1Y 85 & f5k (variation region)#E1T
H—MEFES (specific probe)AIE%ET > 43 BIATSWYV © tswvl0l »
tswv401 5 INSV “insv101 ~ insv401 ; ANSV *ansv101 »
ansv401 5 CSNV * csnv101 ~ csnv401 5 TCSV * tesv101 »
tesv401 + MeSMV © mesmv101 » mesmv401 5 GRSV : grsv101 ~
grsv401 3 PNSV : pnsv101 ~ 401 &ZLCV : zlev101 ~ zIev401 0 53
AR LLO.SEH UVEHL E EEPVCE: | A% > LLTSWV
ANSV ~ INSV ~ TCSV ~ GRSV ~ CSNV &z MeSMVZ - fiiE 5N
FRIR B TE R E RS PTG TR AT S E A I R IPCRE— MY » 1£50C
SERRAET » #EfTHE S SIS - 3 PAStreptavidine-alkaline
phosphatase &xNBT/BCIP 2t L4t #ETEHIRIEOA » 458K - Py
ST HARAY B — M PR EHE 7S/ N B — I R Ago I - A D[] £
ENCE P TSWVITEBEANRY RS - Rt R P G BIRT-PCRAY
W ZSaE S » IZEHEUETSWV K INS VA B 148 ERNAETT
HIE - GEREUREE RN AE R » SR EITSWV
STBERRAVHIE T | - SRS - BRI AR R AR AT
BEERATSWV LB R 2 i #EdE Tospovirus @B € FEAR
YFINVE ST o ARRIITHY B Y 5 PRSI 3 N R R 638 2 o b
RS E A R - Preta AV —MEERET - RISy
FZIMUE B e A PR 2 T A -

e

&
i

B03 %t EAFEREHIWSMoV K1Y SV I i B 25— M (1 il
OF5 T8 AP IR (Y Tospovirus R 55— E " - B
W BUER (RHREHE RS RELEE AL TENAEE
VIRHEER 2~ RHRPH R B 2 %)
Design of WSMoV and IYSV serogroups-specific primer pairs for
prompt detection of quarantine Tospovirus species —Lu-Yuan
Liu', Tsung-Chi Chen? Tsang-Hai Chen® (‘Department of Plant
Industry, NPUST, Pingtung, Taiwan; “Department of Bio-technology,
Asia University, Wufeng, Taichung, Taiwan; *Department of Plant
Medicine, NPUST, Pingtung, Taiwan)
Tospovirusii 5z & 2 75 )1\ $R B 9% 35 MUF BE(WSMoV
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serogroup) /¥ B B S i R A E W& I E AR 75 0 L E B
JNERBEIR 25 (Watermelon silver mottle virus, WSMoV) ~ fE4:]H
SEENE R 52 (Groundnut bud necrosis virus, GBNV) ~ 75 J\JHZF
JHR 55 (Watermelon bud necrosis virus, WBNV) ~ HE LR 5
(Capsicum chlorosis virus, CaCV) ~ ¥ e b3 B% 55 (Calla lily
chlorotic spot virus, CCSV) ~ G /N =R 2 (Melon yellow spot
virus, MYSV) ~ SZZERR{ERBET 7 (Mulberry vein banding virus,
MuVBV) ~ FHEREER 35 (Tomato zon-ate spot virus, TZSV) ~ &
S HER PR B2 (Tomato necrotic ringspot virus, TNRV) ~ Ffi
BHBF B RA T 5 (Tomato necrotic spot-associated virus, TNSaV)
KRt (LB EL (Pepper chlo-rotic spot virus, PCSV) &+ —Fffi
o HPWSMoVEMY SVIZ 4Ty 72 /I A ok B2 sk e Y B2 22 i
Z— > DIFEEJLEE] » 20082EMYSVIEFRKE T EES » R ER
JREZENWEFRE  MERACEMHHMFREIYSV serogroup)
AN IR E E i s 0 FEAEERICE (LR S
(Iris yellow spot vi-rus, 1YSV) ~ Fhiis= i & (Tomato yellow
ring virus, TYRV) ~ ZEERPEH BE(Polygonum ringspot virus,
PolIRSV) ~ IEAE = LERBER 25 (Hippeastrum chlorotic ringspot
virus, HCRV)ZEDUREI R 25 - A5 [E I EL B WSMoVEATY SV I
FHRFEZ 88 (nucleocapsid, N)EEAFFFI A (R B M B 5% (conserved
region) » ERIHNEEET H B A AT WSMoV I E BEFW3/rwl ~ FW3/
rw2 B — VR §F 5 [T ¥ (degenerate primer pairs) » 53 541 H
£J300 bp k2400 bpEE—MEPCREEYIF Bt 5 TYSVIERFRIAFW4/
rwl ~ FW4/rw2 ~ FW4/rw3 ~ FW4/rw4 ~ FW6/rw3 e FW6/rw4 2
— MR OF5 [T > 23 Bl35iHE 1200 bp ~ 300 bp ~ 400 bp 2500
bp AR/NHYEE—PEPCREYI R By © FE[FIFF R HWSMoV KIYSV i
TEEEIER Sy o HIFEFW /w2 K FWS/rw2 Wi 40— B 5 [ 1
&> 43 FIEIE600 bp k300 bpEEAR[EIA/NITER—MEF B o bl
G 5L B TR R (B9 77 AN ER R B JE R B S HE T TPCROIGA, - 78
HY bl 25— MRS [ 73 - FW3Awl @ B—MEAg W SMoVIF B
FW4/rw3 @ BE—MERAITYSVIIERF o FWS5/rw2 ¢ [E]BHAR M H
WSMoVAITYSVIILEEE » 43 A LR WSMoV K TY SVHYFAFL AL
BT EErT 48 ERNAMETTRT-PCRJIE - 4550 BER - BUET B0
HIESRARTE - S9METT E Fr th SR B A i B AN AR P
FUTMAER & o RIESSRBUR - 2L 065 [ AR AT 73 I HE
TEWSMoV R IYSVI A REHIRgHI b - S5 e R bg e Y B b
R AR IR T 5 1

B04 A HERE AR H (PaLCuGd V)5 HEATHAEIE (Eustoma
grandiflorum) R E—HIET - G - &5 - BiEE -
PR (, G BT EKEEYREE 4 7 AR
B EEL RS

New viral disease of lisianthus (Eustoma grandiflorum) caused
by Papaya leaf curl Guangdong virus (PaLCuGdV) —Chao, H.Y.",
P.R. Shih!, W.Y. Tsai’, C.H. Chao’, and Y.K. Chen' (", Depart-ment
of Plant Pathology, National Chung Hsing University, Taichung;
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°, Taichung District Agricultural Research and Extension Station,
Changhua)

A (Eustoma grandiflorum) Ry EBHEHIFCTHECEY) »
HIF 1 nT RS » Hip U3 RoRSs » H AT Rlae B
RSN R A 220 - PR R MG — 0 a3l
FyBegomovirus B EE T & e IE 22 (Ageratum yellow vein virus,
AYVV) ~ Carmovirus/@&HI /BB E 73 (Carnation mottle
virus, CarMV) ~ Cucumovirus|& W& Nk 8075 5 (Cucumber
mosaic virus, CMV) ~ Fabavirus/&iNE Y % 8% 35 (Broad bean
wilt virus, BBWV) ~ Tobamovirus/&HE ik 807K 52(Tomato
mosaic vi-rus, TOMV) ~ Tombusvirus &1 EAE M SE 55
(Lisianthus necrosis virus, LNV) ~ Aurensvirus/& iy s 4 5 7B S K
#(Pothos latent virus, PoLV) ~ DL K Potyvirusfid 2 5 5 =B HR AL
JR#F(Bean yellow mosaic virus, BYMV) ~ #5805 (Turnip
mosaic virus, TUMV) ~ ZHEEARBEEL K 22 (Pepper veinal mottle
vi-rus, PVMV) 15 $1 EEBEE % 5 (Bidens mottle virus, BIMoV)Z
1178 < 20154E 1 H 3 IR 8L 05 30 B AL ER SRR AL
AR il B DL B AR 2E (enation) TR U F A4S
TR« FHPSREURLIAYVVERZLE - HER Ry Begomovirus &
FEATEA: - ZEHURERIERY4EDNA - LIBegomovirus/g & Hf =X
5] F#(5'-GCATCTGCAGGCCCA- CATYG TCTTYCCNGT-3'E
5'-GATTTCTGC AGTTDATRTTYTCRTCCATCCA-3")#{TPCRA%
M 3R] B R AIGIE 1.5 kbiYcDNA R B - &C8E - Efp
FBLASTEL#H% - HcDNAF Ek¥iPapaya leaf curl Guangdong
virus (PaLCuGdV) K Malvastrum leaf curl Guangdong virus
(MLCuGdV)H95-96%HIAR LI - @M & RIEERE 5
HIHH EADNA-A (accession number LC089013 ~ LC089014 ~
LC089766) - = {7 # tk Y & R AEDNA-AHI & 27328 #% H
W - $FEO(E BRI 3 4% (open reading frame, ORF) » 5371 B
AVI1(774 nt) ~ AV2(351 nt) ~ AC1(1194 nt) ~ AC2(408 nt) ~
AC3(405 nt) Sz AC4(258 nt) » BANCBIE FHEE #E{TBLASTER %% -
HR = {ER BRI LAY A R BEDNA P YA L 2 99% LA | »
H.¥1Begomovirusipi 7B Papaya leaf curl Guangdong virus
(PaLCuGdV) &z B2 BN (R 2£93.3%) » SR 8DNA-AF
FI Bl ER U 2 (rolling circle amplification, RCA)#EFTHEIE
Al LARR i B% 22 BamHIEG V) DU RS & R 2 W3 p 1 - FF2 6%
& 97 #2518 T 7L #k B pCAMBIA  130422pCAMBIA0380 - 3iff
FEFE YA o DLAgro-inoculation;Z B 4 ME L8 A8 (infectious
clone) EHTFEAEFY FASTE FIE B FLE (Nicotiana benthamiana) i
TR BEORMEAE - 5 REURBIERERBEER2IR ~ PR
REEEIROOK » FITEHT I B HEBE R e RS 4 55 711 FH R s ik AR
AR - a2l B 4E SRR I5 50 BLIL AR S i A RS A
JE 22 F|BegomovirusEiIPaLCuGdV &% » PaLCuGdV X E
CIEAER L84 - RS E R B s BT I -

B05 Development of a probe assay for the detection of banana
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viruses—Kuan, Cheng-Ping', Chang, Yi-Lin', Chen, Han-Weil and
Yeh, Hsin-Hung? (‘Division of Biotechnology, Taiwan Agricultural
Research Institute, COA, Wufeng, Taichung; *Agricultural Bio-
technology Research Center, Academia Sinica, Taipei)

An effective management strategy for virus-free banana
plantlets produc-tion is dependent on rapid detection of infected
plants so that potential source plants of various viral pathogens can
be destroyed promptly. Simultaneous de-tection of three banana
viruses, Banana bunchy top virus (BBTV), Banana steak virus (BSV)
and Cucumber mosaic cu-cumovirus (CMV), were carried out us-
ing a multiplex bead-based assay, a nov-el 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 these ba-nana viruses, a RT-PCR method that
employed virus-specific primers was developed for the detection and
differ-entiation of viruses in bananas. The bead-captured virus probe
was detected without electrophoresis analysis and ef-fective removal
of RT-PCR inhibitors. The developed bead-based assay showed a
relative similar detection limit comparable to the RT-PCR reaction.
The assay was then validated using banana samples infected with
one or more viruses collected from fields and tissue-culture banana
industries. The system offers a sensitive, high throughput and rapid

detection method for banana viruses.

B06 Molecular detection of potyviruses based on genomic

amplification—Kuan, Cheng-Ping', Chiu, Guan-Zhi', Tsai, Shang-

Yu' and Cheng, Ying-Huey” (‘Division of Biotechnology, Taiwan
Agricultural Research Institute, COA, Wufeng, Taichung; ‘Division
of Plant Pathology, Taiwan Agricultural Research Institute, COA,
Wufeng, Taichung)

Potyviruses disease, one of the most important diseases
of solanaceous plants in the world. Many potyviruses cause
economically important yield losses in potato, pepper and tomato
crops throughout the world. Potato virus Y (PVY) or Pepper mottle
virus (Pep-MoV) infected plants in fields serve as the one of main
source of inoculum for aphid-mediated transmission. Therefore,
planting of virus-free plantlets is the most effective way to reduce
PVY or PepMoV infection and prevent further early current season
spread of the virus by aphids. An accurate estimation of PVY or
PepMoV incidence in seedling plants plays an important role in
the control and management of PVY or PepMoV in tomato and
sweet pepper production systems. Simultaneous quan-titation of two
potyviruses, PVY and PepMoV were carried out using the TagMan
real-time PCR, that combine multiplex PCR and using one primer
pair with the power of fluorescent detection. The assay would also

reduce risks of cross contamination and showed higher sensitivity

between samples as compared with conventional RT-PCR. This
quantitative detection assay will be a valuable tool for promote the
selection of virus-free planting material, thus aid-ing in the control

of the disease and di-agnosis.

B07 R FE MR E 2 RS — B - F Y
S R BEE ( THRZ G RS ATE YR
4~ BT EK IR £)
Study of substances enhanced resistance to tomato leaf curl disease—
Cheng, Y. H. ', Wang, J. P. ', Tsay, S. T. ', and Jan, F. J. * (* Plant
Pathology Division, Agricul-tural Research Institute, COA; > Dept.
of Plant Pathology, National Chung Hsing University)
EMEEREEIIOF B LN AT RYEHE
HATE Rz o i ps 5 & 3 1F B8 3 i 46 TE 9 ol fy 3
HAR RS Em i ERE . — o 58 R T S B R Y
begomoviruses 174 Tomato leaf curl Taiwan virus (TOLCTWV)
Tomato leaf curl Hsinchu virus (TOLCHsV) ~ Tomato yellow leaf
curl Thailand virus (TYLCTHV) ~ Ageratum yellow vein Hualien
virus (AYVHuV)flAgeratum yellow vein vi-rus (AYVV) 5f& -
PUR B - RS R TUHN 5 a0 EREE - ZPae
W E AN T TR ERRINTA b DLEENBE S
OB A BUR AR PR AS A TS M 5 R 2 A
el B R E o BRT PO SR Ah o PR S B R TR
BE R B A RNS - {HH M RR S & i _ B S R
FENEAR - EHE SRR R - SR U B SR R R - IR
REEMITATTEZ MR LEERE &S - Datdimsm
FERVE - ARHERS ZEM AN 2R m R o 490
P AEEABSINHI TYLCTHVAE B MG R > HEE - K5
HABIAE i b BE FEHEE HUR 11 Z Bacillus subtilis ~
B. mycoides 1 B 5F U EERE I 2 VB WIRERERE - SRAHINE -
W~ BERE - FREE -~ HBED - P EEM TIHEEE R R
Nicotiana benthamiana » FH M PEFETYLCTHV 31 2R 5 T
FETOLCTWYV » WP EREEAE R LIFBED - BRI Bl s
Yol SR 4 P AE R Pl B O AR S8 R 00 % I » ST iR 2
BRI By T2% ~ 4896 8120% » HoAtr)E Il 8 FR A1 3L
o DU 3 BIBREROZC ~ 120~ 2 B3I » WP HEfdIR 2 K 7T
TR - BEZREERBE R - REZHIRLE0% %K
HYRERE RO T » APRERAH S99 %220-30% - HEAEIR0 ~3 5~ 7 »
10K - Z BRI R - R 10K TR LR R
HIRSIHRE— - SRR 2 ~ 358 NI SEBLREM 34
PEERTR R > SR R 2 - BEETR 1 2R R R B AR
PRBAZASEI » 25952206.6% » B B G PREL T i 55 2 M PRI 22 1
B 1% > HREH o LI FEHEIN. benthamiana » FEFEIZPEEE
BT R R R o SRS E A SR ER ] ISR TN, ben-
thamiana e BERHENITURTT » MIEFEELETURE S - Hbim
PRI 1 S 2 PRET
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BO08 Molecular characterization of a dis-tinct begomovirus
associated with gold-en mosaic symptom of velvet bean (Mucuna
pruriens) in Taiwan —Kang, Yun-Ting', Lai, Hsin-Shun® and
Tsai, Wen-Shi', ('Department of Plant Medi-cine, National Chiayi
University, Chiayi; “Fengshan Tropical Horticultural Ex-periment
Branch, Taiwan Agricultural Research Institute, COA, Kaohsiung)
Velvet bean (Mucuna pruriens) is an important green
manure in Taiwan. In 2014, a virus-like golden mosaic symp-tom
were observed velvet bean fields which showed 50% incidence in
Hualien area, Taiwan and seven diseased velvet bean samples were
collected from two fields. All of the collected samples were detected
positive for begomovirus by PCR using begomovirus detection gen-
eral primers PAL1v1978B/PAL1c715H. However, virus DNA-B
and associated beta satellite were not detected. All 1.5 kb PCR
amplified viral DNAs showed high nucleotide sequence identity
(> 98%). Based on the partial viral se-quences, the specific primer
pair BGV-FV/BGV-FC was designed to am-plify full length viral
genomic DNAs. Viral DNAs of two virus isolates from each field
were completed sequenced and revealed high nucleotide sequence
identity (> 99%). Based on the species demarcation of International
Committee on Taxonomy of Viruses and less than 81% nucleotide
sequence identity with other begomoviruses, the newly identified
velvet bean-infecting begomovirus should be considered as a new
species and tentatively named as "Velvet bean golden mosaic virus,
VbGMV". Based on our knowledge, this is the first report of a bean-

infecting begomovirus in Taiwan.

B09 IR BEArabis mosaic virus (ArMV)fgHIEEBE 25 &
MR E e A — et~ FEE T (TTEiREZRA
R PTE YRR AR)

Development of the detection reagents of Arabis mosaic virus and
its applica-tion on the virus quarantine —Chen, C. C. ' Liu, H. C.
', and Chiang, F. L. ' (* Division of Plant Pathology, Taiwan Ag-
ricultural Research Institute, COA, Tai-chung)

ArMV B Nepovirus/& 2 RNATREE @ 0] #8 IR
&~ T EDF AR ER Xiphinema diversicanda-tumfl1X.coxi)
G - FLEERE > EELNITAE  215HEEY) - AIMVH#
B 5 Ry he i i 0 LB i e B 4 AR o ARWRIE BT B 3
AMV 2 #1855 ArMV-350u /ArMV-350d > BRI &
Z AIMVIZEE R & - A FEIA350 bp 2 A% B2 1 BE » RIAGL S5
AIMVEEH 51131749948 bp (TR H K/N\34.8 kDa)BEJE
pET28bF IR &k s » A 4lE 15 FE. coli BL21 (Resetta) th#ETT
RN FHIBLE - DAL FIE T ST
U (RIHAIMV34)  K#AIMV 347 e B8 H g GHEFTELISA
K P TT EBEROH - BT Z ArMVZ TR (# ArMV-
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Agdia > AgdiaZA ] HH ) HETTRONIEREL « &5 5RELISARGMIH
WTEGI RS P BAMVRIE T - EREH LT S EYHESE
EIEE 1 SO > A FIE EHEAS R o A PE 7 22 Bk
oo GELY #AMV345TRE FTELTE (534.8 kDaRHLE [ R ArMV
IER FEE RS ATEMS 5 TR B AL E R IE > A RHERERH
G A R IE 2RI T & 2 #AMV-Agdiali B8 G el 532
B GRS kDalrAr iR ey Y JEH— K E -
IEEAE RN A8 TP #AIMV 34 SE5AEF PR ELISAS
o TR B R Y o HHARE R Agdia A E H b
ZATMVEi S o AKBF5EEETRAMY 2 A HI5 AR T-PCR Fif 5
PRIEL o] e A A L CURERR S Th s s el 2 7 DR HLAfE
M BRARAE (0 B &) FEEK -

B10 EVEH & Gloriosa stripe mosaic virusi € 2 B RKEC#%
Fe H IR B 8 — Bl A ~ TTORH - R (TR
ZAGRERBITHEYREA B KEEY)R By
EVIEEZ)

First identification of the Gloriosa stripe mosaic virus on Christmas
Bells (Sandersonia aurantiaca Hook) and develop-ment of virus
detection reagents—Chen, C. C. ', Chiang, F. L., and Kao, D. W.” ('

Division of Plant Pathology, Tai-wan Agricultural Research Institute,

COA, Taichung; * Dept. Plant Pathology and Microbiology, National
Taiwan University, Taipei)

BEIEEE (Sandersonia aurantiaca Hook) JREEIIE > 1
PG s 1 2 R Ao I 5 R B P B AT FEER R
TR PERME L PRI AR - B REEAEZ B -
H AT a0 8k T B B S 5 & 2 W B Sy Cucumber
mosaic virus (CMV) o WS #E I FEERAgH H —FE Poryvirus
W (T EERRCIRCBO) » &8 (1 e AL Py 5 8 2 4 A > T
SR E T B KIAE & E 2 Gloriosa stripe mosaic virus (5T
GSMV)EY & ° &4 CBOLIRT-PCRIE ST ERIGIE HAZ L F B - iR
HHEEEREAREH (E3052EmER) 2 HEF515£9156
bp > HHBH 5 E B 8% 7> GenBank lf BV {55 6% F7- 5% FEF427894
HITECBO/y Bk Z B 28 H (coat protein, CP) H798{EZH I -
AR H2606(H F AN 0 ML 7T 249/%29.3 kDa « CBO¥E
Nucleous inclusion b (NIb) K CP Z4f 1 & 5 i VYHQ/SH RS
B3I > EHCP Nimt 4655 of EHE B BA (i1 B -5 —DAG triplet -
HEHICBONE BAFEIT 85 (F3E 2 /577 - GSMV BB K IEE
& PEAZREERLH > ERNEEEE A EREH 2 A
e A EEERGSMV &R EEFE - AHFRSHXEH G
SR EIBEGSMV Bk (FREEGL2 ~ GL3KGLY) » 7B &
HEGSMV-CBOLL K GenBank F B2 E TS 8 2 K IEHE S
GSMV 43Bfk (FHREU042761) » BLR B 22 (Wang et al.)ff
2007 L8 8% 2 KB AR &0 (Glory lily mosaic virus » 7
SREU250360) #EFTELE 30T » GESEURIL S SR 2 B E
W R YA E =91 % A | BRI EE IR GSMV Z K [H
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FH e AT AR GSMV-CBO iR 4 R [ 8 25
EZ T 2 BS54 - &RT-PCRIGIER » & HEEHE
AR EBEpET28b [ » FF#EAYAE. coli Rosetta ( DE3)1E £ A
FHERNBRBE A Z AR FHEMG S T8429.3 kDaz fEFE
BEAMLE » SREETHMESEEGSMV-CB6 2 ZTThl
Be o PLBUES T E AT AELISARIPE 77885 % (Western blotting) » £
[ELEURE £ — R E - AR5 EHGSMV-CB6Z #8& H
B PP A ekt 2 34 OF =5 [ FH (RS [ 53 31 RGSMV65u
FGSMV219u » #&HEC L[ FIGSMV709d5 [ %) » FIFHRT-PCR
] [EE RO B H & ROKEE G B2 GSMV 5 {H5S—4H5 ]+
FGSMV12u/GSMVT709d & AT I = i H & 2 GSMV - SR
KIEHE G Z GSMVRAIETERR R B p g > SR EGSMV 12w/
GSMV709d 5|+ ¥ 0] JiE F A B 08 5 & GSMV 2 8 Jil P ol
T o ARWSCATELE 2 GSMV-CB65 | T ¥ R % ochisd - ol e 7
HECE R E AR D BN E 2R B o 3T TR
GSMVZ & A HIEE

B11 Ry BB R 2 BB X T B (Allexivirus) 18 2 BLE
GoriT—IAECEE' - MRRAE' - REGPE - BUTER - B (T
BT B g Rl Pma Y ELaH)

Identification and phylogenetic analysis of coat protein gene of
Allexivirus in Taiwan—Lin, M. 1", Lin, Y. T.", Chien, Y. H.!, Deng,
T. C.', and Chou, C. M.". ('Division of Plant Pathology, Taiwan
Agricultural Research Institute, COA)

R FrH R B B AR HE > B W EN#
RS RERENE L E - Fik— B RERHEN
HetktE®R2H  #ERNGHNRERESR - EBXHEB
H RIS R 4B 2 (Garlic miteborne filamen-tous virus,
GarMbFV) K Garlic virus A (GarV-A) K GarV-B, -C, -D, -E, -X
55K Shallot virus X ° FGarMbFVA) » HERRTAT &8 Ryl
I o JemiiEgE o P Allexivirus f GG Allex-cp (+)
(5'- TGGRCNTGCYA CCACAAYGG-3") K Allex-NABP(-) (5'-
CCYTTCAGCATATAGCTTAGC-3") % 13{H 75 ~ 28(# A
L6{E#E O Rk i #ETRT-PCROHT » 45 BN B 4875 Bk
mm > 25408 FH R A o B D3 L RR Shats H Allexivirus » 5 Y
R F530.8% o M AR 32 R A= #89% K 81% & HFEI
FHIRIER 2B AL RRESUERE - Kb IR AL B
VE ~ R BORE& T SERBURGEIVRE 3G 192 22"
23"~ 50ER IR By Garlic virus A FLFPEE3G - '19-2'~ 123"
'SOEAEPRE R (ATS51472 ~ AJ221477) R AHAT - MHIEE
#F197.5-98.9% - 1M H B E M Bk 2 B E 7 0 &KLLETER
#0E FsGarlic virus B » BAFEE](AF543829) ~ #EFE(JX682831)
FeFRFN(KC207716)8Y R o7 Wk e R AT > AU 73 1) By
98.8% ~ 98.3%8195.3% < Mk Fikmr'50" ~ 'SN'ELH ' HS 2 Fy
Garlic virus D » .55 SH'BL B8 (KF446188) ~ fHEHHQ681944)
EMPAEEIA% » Fr'50"H HRBLALEL (TX682887) I 4 A2

(KF550407) Z GarV-DAR LA EAE /152 87.4-87.8% 2 [#] » HHE'SH'
S EE iR A B P (AT551497) B R PE (KF955570) Y5 a5 PR i Ry i
AT AR F597.7% - Ho b &S SRS AIER 7 FH RIS L
FAllexivirusIEZs » R85 R ] R AL BY R3S XK 55 & 0 5
FiJE > HAT$HEGarV-A ~ GarV-B ~ GarV-C K GarV-DE i 55%
SFE—MES [ DIREHFENS [ T4 Allex-cp (+) 5z Allex-NABP(-)
WIEAYRT-PCREY) AR - 1256°C 2060 C YSREME T HET
nest-PCR » 43 Bl B[ 341 H332 bp ~ 480 bp ~ 608 bp k2408 bpHEE
— MR (R R RS RE AR R 2 ] 45 REBURZ Bt
PR E BE Ll ERYAllexivirus » B DI & R GarV-A
K GarV-BHYLL B S -

B12 DA o 3 TRV o 5 Y 45 e P [ B m i i 3t 2 ]
TTHERRAE — BRI TER ~ MAFRIE - MRECER' - BB - s -
2R (TTERR SR B R B ATE YRR ~ TR
BEZEGHEVIERERITT SR TBREEREY
FHGRR)

Feasibility study of backtracking origins of garlic bulbs by
phylogenetic charac-teristics of Shallot latent virus in the garlic —
Deng, T. C., Lin. Y. T.", Lin, M. J.", Chen, C. T.”, Chou, C. M.'
and Liu, C. H.> ('Division of Plant Pathology, Taiwan Agricultural

Research Institute, COA; “Hsinchu Branch, Bureau of Animal and
Plant Health Inspection and Quarantine, COA, “Department of Sci-
ence and Technology, COA)

FIA W EEAL T Ry R W28 - DS EHR
BERIE B R - TR R BB A T B2 EH (AIDS
10:S13-520,1996) » HZ2/EEYHEEE B KSR - 20
Ko i 35 o5 i & B8 Y B SR - O B R (0 3 7 % T A ) e 6
7 3t B B A A B DI R oK 0 BRI L A B 5T s DA K R BT A
Y5y VB IE% 3 (Shallot latent virus, SLV) Z 1% 5
o M A R 1310 IR 2 A AR 98 - Al PAGenBank it 51 5z [
NE#HEZSLVIEE O ERETHRG M G RER
SLVH 43 3 BE(FEAS & T 24:153, 2015) » 54y Alekat S B
ZEMESFHWT * F—EFSLV (G1) A&SLVepGl-up (5'-
AACAGAKTG AAGA AYTTGCCC-3") /SLVepGl-dw (5'-
GT CACATTWATGCTAGATAA TT-3") ~ 55 ZFESLV (G2) 5
SLVepG2-up (5-AGTAACGTGCAGA AMTTGCCG-3")/SLVcepG2-
dw (5'-AG CGRGCAGACTTGSCGCAA-3") ~ B85 Z#ESLViw
(G3) FsSLVcep-twl (5'-AACTCRGTAASTTGCCGACTCGC-3")/
SLVep-tw2 (5'-ACGGCAA AATTGKCGCAGWGTMG-3') #E1T
nest-PCR » 2R AT UL B 0 & BRSLVIY o3 BE @ M - I 574k e
TR E B A AT el 77 « HOT0EA0T ¢ SebAS [ $#SLV-DF1/
SLV-DRIGE & T 56: 75-88, 2014)5CAR-V1/CAR-CP3 (Arch.
Virol. 143:1093-1107, 1998)#:{7RT-PCR » #EZEH SLV AL (it
A o FFLACAR-VI/CAR-CP35 [ F ¥ MR Y 2 1) (49940-
1140 bp) » 73 AL B — 15 [FH IS5 C VB &GRS N AT



EE R EE Y R A

nest-PCR » H[&H40E H 187 bp (G1) ~ 548 bp (G2) J& 540 bp (G3)
B —MERRT B SRSEARRI ] SE pE At LmrEH - 15(E#T G
HepEFEAG2  BIERRE A S(E A 16MEEGT » 2{E R AE
JYRE T FISEFR20ME ARG - Horh MEMEA G2 E I H e | 4D
JBG1 - Hp6@MAGS : MNHEYERAAIAEGCIRGS 5 &
FIMEREATEG3 » HHoE%AG] -

B13 Identification and characterization of a new begomovirus
with a distinct betasatellite associated with rose mallow exhibiting
leaf curl and vein enation—Tai, Chia-Hsing', Sharma, Nabin', Chao,
Chia-Hung® and Jan, Fuh-Jyh' (‘Department of Plant Pathol-ogy,
National Chung Hsing University, Taichung; “Crop Environment
Section, Taichung District Agricultural Research and Extension
Station, COA, Dacun, Changhua)

In November 2013, rose mallow (Hibiscus rosa-sinensis
Linn) plants with begomoviral disease-like symptoms of leaf curl
and vein enation were collected from Changhua County in central
Taiwan. Total DNA was extracted from plant tissues and used
for polymerase chain reaction with the primers specifi-cally for
detecting begomoviral DNA-A, -B and associated satellite. A 1.5-
kb fragment representing begomoviral DNA-A was detected from
the sympto-matic leaf tissue using the degenerate primers. The
full length viral DNA-A genome was cloned and sequenced after
rolling cycle amplification. The com-parison of DNA-A genome
sequence with those of the other geminiviruses available in GenBank
indicated that the virus has the highest nucleotide identity 88.7%
with Malvastrum yellow vein Baoshan virus (FN386460). Primers
specific for begomoviral DNA-B failed to amplify any products
from diseased samples. In contrast, virus-associated satellite DNA
was detected in the leaf tissue with symptoms, confirming that the
virus was the same as other monopartite begomoviruses. The se-
quence of associated satellite DNA was obtained and identified as a
betasatellite DNA with one ORF in the virus com-plementary sense
(BC1) and conserved nano-sequence as the identified DNA-A. The
comparison of virus-associated be-tasatellite DNA sequence with
those of others available in GenBank showed that the virus shared
its highest nucleotide identity of 78.6% with Malvastrum yel-low
vein betasatellite (AJ971708). Both of the infectious DNA-A and
betasatel-lite were constructed by cloning tandem repeats of viral
genomes into a binary vector. Agroinoculation of infectious vi-
ral DNAs to Nicotiana benthamiana showed that the virus alone
induced mild symptoms, whereas co-inoculation with betasatellite
induced severe symp-toms. Because of DNA-A nucleotides have less
than 89% identity with other geminiviruses, the virus associated with
rose mallow leaf curl and vein enation disease should be considered

as a new monopartite begomovirus with a distinct betasatellite and
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was designated as Hi-biscus vein enation virus.

B14 Identification of two dual zinc fin-ger A20/AN1 domain
containing pro-teins involved in salicylic acid depend-ent plant
immune signaling pathway — Chang, Ho-Hsiung, Chang, Li, Chang,
Jui-Che and Yeh, Hsin-Hung (Agricul-tural Biotechnology Research
Center, Academia Sinica, Taipei, Taiwan)

The salicylic acid (SA)-related plant defense response is an
important plant immunity pathway against bio-trophic pathogen
including viruses. However, the transcriptional regulation of this
pathway remains largely to be resolved, and the mechanism involved
in virus defense in this pathway is not fully understood. We used
a Cym-bidium mosaic virus (CymMV)-induced gene silencing
sys-tem to screen the putative genes in-volved in this pathway on
Phalaenopsis orchid, and identified two protein with A20/AN1
dual zinc finger domain, PhaTF13 and PhaTF21, involved in this
process. Transient knockdown and overexpression analysis indicated
that PhaTF13 and PhaTF21 played on PhaNPR1- dependent,
PhaNPR1-independent pathways and in CymMV accumulation.
PhaTF13 and PhaTF21 localized in nucleolus, conferred self-E3
ligase activity, and can be induced by SA treatment and CymMV
infection. The expression level of PhaTF13 is much higher than
PhaTF21 in orchid leaf tissue. Muta-tion were introduced to A20
and/or AN1 domain of PhaTF13/PhaTF21 for domain functional
analysis. We found that A20 domain of PhaTF13 conferred more
self-E3 ligase activity and in-volved in regulation of PhaNPR1;
however, ANl domain played im-portant roles in CymMV
accumulation. Both A20 and AN1 domain involved in regulation
of the SA dependent NPR1-independent marker gene, alter-native
oxidase gene (PhaAOX). On the contrary, AN1 domain of PhaTF21
conferred more self-E3 ligase activity. Although overexpression of
PhaTF21 decreased the accumulation of CymMV and expression
of glu-taredoxin gene (PhaGRX; another SA dependent NPR1-
independent marker gene), respectively, overexpression of A20 and/
or AN1 domain mutants did not affect the CymMV accumulation
and phaGRX expression. It suggested A20 and/or AN1 domains are
not im-portant for PhaTF21 regulating CymMYV accumulation and

phaGRX expression.

B15 WHNE”?IE%AT’E}EH’*”EF&%ZEEAth3¥ﬁ%i§ﬁéE§ :

Zﬂﬂi@ﬁﬁréﬁffﬁlzﬁiiz%é —EHE - BARE' - phihEf
- FEE R B E R A E SRR A

The Role of Arabidopsis Non -photosynthetic-Type Ferredoxin,

AtFd3, effected plant development, Ralstonia solanacearum and

Basillus spp. in Ly-copersicon esculentum cv. Micro-Tom —

Huang, C. H.', Chen, Y. W.!, YAO, J. H. ', Huang, H. E.' (' Dept. of
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Life Science, National Taitung University)

TEPIAR B0 4L & B SR AR Y B R R E I (R 4
5 HEFE FH B YRR (RS AR Y IR BB 2 (L WA
& RRIEREYIIN AR - K TTA R THE IR E B
& o I A TR O fy— B ) S A B T B AR B
BRGNS EFED - IhEE O R E EE R Y
PEGRAS - AR - TEKF SR B SN Bt 1 RS (amyloplast)
o A A A B FC T A B 0 R R 0 SRR A
MAEGSED AN ERENRS - BT RIVEEEHEE
VIR 8 - ARSI ALE IS F R R EED AtFd3
ERFMA CaMV 35S B Ey¥ - W S RIPEFFIEM (Solanum
lycopersicum cv. Micro-Tom) » (i HIEE o RBETE AR A B E
BIEW - HEMHEEIRURE S AR B R B 4R e
ZEE - BERGERBUROE 2A-1 } OF 66-5 R[EAIGFih %k
i OE 23B-3 BRAETi& « HHPOE 2A-1 & IMNEMEAF3
FEAAYMRNA B BRI OF 66-5 )& OE 23B-3fm
Zx o T OE 2A-1 b AHE MRS RERLET A= f A%/ » OF 23B-3 J¢
OE 66-5 SR EL NI PR 72 52 « TEACR ORI
4HER4E%E5TH > OF 2A-1 & OF 23B-3fH & &AM IIAvIR S - Wi
OE 66-5 i 2 AR HE BB D A48 5 - BERES R B Ralstonia
solanacearum Rd4 £ R1% » EEN#EIE M £ OF 66-5 HIRHAE
FURRIER S » HARE R P I B A B R R R o 204
1,000 % LA E o FEAR B RUE PR GE D4R SRR I 07 - Rk
KNEHY Bacillus spp. 1F OE 66-55; OF 23B-3 AL A % » &0
AT DUE RARE S E VAR AR B R SR i RE )y - bl s SR B
0 RO BRI O T DA B TRV IE AR A R R R AR
SAVEAEE  EIIEYEENEL - XATEBEYRTT
SR M R ERVIRBTAE T I RARE A YR ARAR D
HYFERTHERT > RACGRE B HEERET AtFd3 TEFALRS A AMe] FEIHFEETT
FIHAHRAE S ~ WIIE R B R URE ) R 4 TR Rt
il LSRR TR &~ BUREE T RAR B AR
HITERD -

B16 RSP BB B IR AR R — R - B
HE - WuF (TBREEZETERBRELRES)
The study of relationship between potato common scab severity and
soil proper-ties — Tsai, M. L., Wu, Y. H., Cheng, A. H. (Tainan
District Agricultural Research and Extension Station, COA.)

S BRI Rk E AR E - RN ERE R ERE
T E S RO R R & 2 P R R = R A
EE103- 104 A EM ~ FFREIIVERER R ERKFY - [
B RS AR R TR IR I E 2 & pHIE
B (S/m) ~ ARESE%) ~ ARk - 8 - §5 - $E(mg/
k)2 BB » HEEITIERIRE R T 5% - 65 % [ R’
SR B S R T AR MR AR A > G RBUR L

YA & i LTS 8% S Wi 7 P T LR B Y A R
(P=0.0004,R2=0.36) » AHE &M SHIHE - FIEhwE NS
FRAR > T EL Bk - M B B s P [ Y S B E ARG 1
T BB AERAME

B17 FIFH SEmRIE [ 06 K5 2 5 MW 2 SUR W0 ST Al — bAEE
' EIGE - BEESE  BEC - REY (THRRERA
ERER BT S R O AR %)
Control of potato bacterial wilt with phosphorous acid salt—Lin.
C.Y. ' Huang, C. W., Chen, S. K., Yang, H. R.", and Ni, H. F.!
("Department of Plant Protection, Chiayi Agricultural Experiment
Station, Taiwan Agricultural Research Institute)
FHEE E i Ralstonia solanacea-rumfi5|#E » BEEEES
BAERENIREIE T2 —  HREE K IR EEAEE - 1
FAEIEEE - FEAHEGO - ZI50KR ~ i EoE %
Ji=ERE - APy L EAMHENRET - AL - AHFEFH R
BERE HRIDRETT B S E S MR D a R Z WA HE - DUHARERR
LR DR E R AERINTETTE o SR At kg TR RAE
73731 750.05% £20.08% » BT R FH—2R > i 4R > HRiEs
— R TR Th RIS - T E R R - 2B T
3R up B ALK 45 RBUREEFH0.05% 8% 2 SEBkE DK -
DAEEm i AR a F 82 FE 1t - HRER R 100% - FER
[ (disease severity) 5596% » F5HIFH LBOEEEMA - 05 H]
F580% > FEIRIE F568% o T fd FH0.08% % 7 BRbkbE H FRHEST
s o 45 SR RIS R DUTE i VA 2 R SR R 100% » e
I F592% » AHZEFI A - 33 A e I SR B Hh R » 38
Al F560% » e o i Fs40% DA E&ESREBURMRA BBV M 77
& BPAERCREA AR ¢ A IR A i A ne i s
THI it FH A SR RS $e B A AW B 5 HE 2 ZE R R 5 T
{5 PR P 7 T R DR P e v 22 0. 08 % B Bl i H AR T Vi A SR
{2 o RAFFHEOE—D o sty - PRETH R G Y R KT
RE Z DUt -

B18 BEHEHURE /K R EE R A B 2 A B B LB /KA 1 B
W2 ROEREEL — BHLSE - T MBR - BEP - 8
M EEE (SRR R 2R R RS Y
B2
Screening of antagonistic foliar bacteria from rice and assessment of
their effi-cacy on controlling bacterial leaf blight of rice — Chen, Y.
J., Wang, Y. Y., Lin, Y. C., Chou, H. P., Tseng, M. N., Huang, T. C.
(* Kaohsiung District Agricultural Research and Extension Station,
COA, Pingtung: ° Dept. of Plant Medicine, Na-tional Pingtung
University of Science and Technology, Pingtung)

tHXanthomans oryzae pv. oryzae5|F#EHT H ERR B /KFEE
FEEMANE N E - EEE T RN REE 20,0004 H - &
AR EE R - B EEAR B A6 07 0E DUEE DT A IR 518



PEREEYNESE G - HEEEE G U

RE S MEBRITEG S ERE K EmEekEE 0 BREEA
FEAETIEEE Bk - UR B EAFERE X - HItEMETT
R B ER - AT E B E KRR EE R o HEE 1 EADE
B EETIRCR Z B - MR E A A TERR Z 78T - 20154F
] bR~ T R J B 1 P R /K A B 22 93 B A5 B L A3 R R
WA FEPUB MR - SR A 2R E T ENARSE A RHIH A
HERGRE (X oryzae pv. oryzae E13) £ » Hh ISy B B
ZDGIA-2 ~ ¥ ZGDIA-2 ~ R ZHF1A-1 ~ &8 2 KSLOVE
Fe A N 2 NDSB- 142 B (1 35 9 B 41011 Bl R AR BB A 3 A0 o i
£ 5 S3PDA ~ LB ~ OMA + CMARIYDCS ST Faffd -
MSEREFE L O AR B 2 A T - S REUR LB R STERE &
A B R A AR R AV R o AR RS - 3.7
G328 o HE—D G BASERESUE W) B E M Xanthomonas & TEY)
R IR AN EFE+FAERL BN E (X, cam-pestris pv. campestris
Xce86) MIFHRBEBEE (X. campestris pv. manigifer-aeindicae
CKO05) % 5 /Kie E 290 F E W EAEREEVSE (Pyricularia oryzae
MO15012) ~ &R SRR E (Bipolaris oryzae DI402) ~ fEEIRE
(Fusarium fujikuroi 1col) R &R G (Rhizoctonia solani 13087)
FIEITHIFRE - &5 RBURSHRAE & TTEPDAR & AL EHIH
TEEV B R AR EEAE I B 2 A R IR SRR 3 AIAELS - 2.5
1.8 - 27 2 [ » e BN NARE &R B0~ 24 ~ 48 ~ 72
96/ NI R STREBE LA R FH LU B BEAG B - &5 SRLEEUROS Ik
YU B P AR HEREO/NE 7 R B N A ARSI R 2RI K/ N
SeRE N B0 o SRR E MEMEI IR BHHF1A-1 -
DG1A-2 ~ ND5B- 1583 Bk 7 45 B i 45t i 1% 359 1 A 0o BT 01
EAIHRER - fIHIE R 720.6 - 0.8 Zfff o HE—F
o = ORI S PR EE R AU B 3 B EAD R YA WUR o S REDR
DG1A-2B&EE (10° cfu/ml) FA55 14K (B HERGRT R FE #52.2 % 1H
P ETHERAH38.2 A EEE (p = 0.05) » ILAFSUEE O KIEEESR
BAEYIDGIA- 2B ABTE H EEME 2 BT -

B19 B 577 4 8 A A [ g I I 5 1 - E R AR T 2
el ER - BlEE - KR TEE - B (R
FHE KB E Y2 L - R KR E S E A
b2 NS PN e /s AT = U RS RN =ik L = )

The research of different fermentation formulas comparison for
spore mass production in Streptomyces orientails Y31014—Yu-
Lin Hsu', Lu-Yuan Liu’, Hui-Liang Wang®, Zi-Yi Zhu', Tsang-
Hai Chen* (‘Department of Plant Medicine, NPUST, Pingtung, Tai-
wan; “Department of Plant Indus-try,NPUST, Pingtung, Taiwan;

*Department of Biotechnology, NKNU, Taiwan; ‘Department of Plant
Medicine, NPUST, Pingtung, Taiwan;)

R FaA R - B ERE o P DRI i
BRI B s T R - SRR S BRI B BE (IR HE Y B 2 LA
BN B 158 - SMRADKR—HREE L EEES -
Streptomyces orientalis Y 3101475 1R &% 58 37 5 67 BEM5 f K bk
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R AESERCR - B EAYIREEFRZE N ZEi - A5
LACzapek's medium Ry EEBERE 5L - FYSLERREME MG - SRECR
£~ pH ~ B - BREJF IR AL FRE 28 SRR EE(L
HyRE BRI R B T - ATERR10" CFUMLTE T8 > MHEEA 108
CFU/mLEER > wpkIIitiE = E100f% HIERE » RHEERATEERE
FEY) » WiRER10° CFU/MLAYTE TR RS AT BRI 8 1 2E WS
MR - SEREUR = RNHEILTRET00% - BRT AL
TERIRR & SIATEES T — 8 BRI Ry B 2 3R
5% MEEGR SIS IENY A o AW B Al DASLAY B 2 e
TR (LG - HARRR B B S BAT AR - R DUE By
RIS R EN 2 FKE -

BN EELE
Student oral presentation contest

SA01
tospoviral NSs pro-tein— Foo, Mung Hsia, Huang, Chung-Hao, and

Nucleic acid binding ability of functional motifs of

Yeh, Shyi-Dong (De-partment of Plant Pathology, National Chung
Hsing University, Taichung)

RNA silencing 1s a major antiviral mechanism in plants and
also plays es-sential roles in host biological processes. Meanwhile,
viruses overcome this barrier by evolving RNA silencing suppression
(RSS) to antagonize the host defensive reaction. The modes of
action of viral RSS target different steps of RNA silencing pathway,
such as binding dsRNAs that are processed into miRNA and
siRNA duplex by DICER-like pro-teins, sequestration of signaling
siRNA, and blocking the function of key pro-teins in RNA silencing
pathways such as Dicers, RNA dependent RNA polymer-ase,
Argonaute protein and other host factors. Binding of dsRNA is one
of the strategies of RNA silencing sup-pressors to thwart the plant
defensive system. The NSs protein of Water-melon silver mottle
virus (WSMoV) has been identified as a RNA silencing sup-pressor
and pathogenicity determinant. Previously, our laboratory has
identified two novel motifs of WSMoV NSs pro-tein responsible for
silencing suppression and pathogenicity. These include H'" at the
common epitope (CE) (PKFTMHNQIF'") which is highly conserved
in Asia type tospoviruses, and Y**® which is located at the C-terminal
3 -sheet motif C*TYFL*™). Also, we have found that a putative helix
at the C-terminal region of NSs protein is crit-ical for self-interaction
of NSs protein. In this study, the dsRNA binding ability of mutated
NSs proteins were examined. Mutated NSs proteins were expressed
by Escherichia coli and the nucleic acid binding ability was tested
with gel shift assay using synthesized and radiolabeled small and
long dsRNAs. Our results showed that the mutated HI13A NSs
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protein that loses its suppressor function cannot bind small dsRNA,
whereas the mutants Y398A and Y338T/H350P /F353M (denoted
as TPM), which affect protein stability and self-interaction re-
spectively, are able to bind small dsRNA. Furthermore, when the
monoclonal an-tibody targeting the CE of NSs was used to compete
with siRNAs, the binding ability of wild type NSs protein was
diminished. Our results indicate that the CE of NSs protein is a
siRNA binding motif. Taken all together, we proposed that the CE
of Asia type tospoviruses is critical for siRNA sequestration, thus
resulted in RNA silencing suppression. On the other hand, the TPM
mutation that affects protein stability and self-interaction of the NSs

protein does not interfere with the nucleic acid binding ability.

SA02
pathogenicity factor HC-Pro of Papaya ringspot virus for control
by cross protection in Taiwan— Lin, Tzu-Tung and Yeh, Shyi-Dong
(Department of Plant Pathology, Nation-al Chung Hsing University,

Generation of mild virus strains by modification of

Taichung)
Generation of mild virus strains by modification of pathogenicity
factor HC-Pro of Papaya ringspot virus for control by cross
protection in Taiwan — Lin, Tzu-Tung and Yeh, Shyi-Dong
(Department of Plant Pathology, National Chung Hsing University,
Taichung)

Aphid-borne Papaya ringspot virus seriously limits papaya
production in tropical and subtropical areas. A ni-trous-acid induced
mild strain HA 5-1, derived from Hawaii severe strain HA, has been
widely used in Taiwan and Hawaii for control of PRSV by cross
protection since 1985. However, cross protection is highly strain-
specific, thus rendered this control measure drawn back in Taiwan
and difficult to be ap-plied in different geographic regions. Based on
our previous analyses, we have explored that four conserved residues
of HC-Pro gene, Phe7, Argl81, Phe206 and Asp397, are essential
motifs respon-sible for potyviral pathogenicity. Ac-cordingly, we
attempted to modify these residues of PRSV HC-Pro gene for gen-
eration of attenuated mutants from a Taiwan severe strain PRSV-
YK. Through the manipulation of the in vivo YK infectious clone,
site-directed mu-tagenesis was performed on the four conserved
residues. Seven mutants were infectious on papaya plants, and
among them single mutants of R181I, F206L and D397N induced
attenuated symptoms but still prominent on infected plants. The
other single mutant F7I and double mutants F7I+R1811, F7I+F206L
and F7I+D397N displayed mild symptoms followed with recovery on
inoculated plants of papaya. Ac-cumulation of F7I and F71+F206L
in papaya plants showed a typical zigzag pattern, an indication for
triggering RNA silencing from the host and effec-tive silencing

suppression by the mutants. Transient analysis of individual mutated

HC-Pros by agroinfiltration in N. benthamiana plants revealed that
F71 and F7I+F206L mutated HC-Pros have lower RNA silencing
suppression capa-bilities, 35% and 55% as that of wild type HC-Pro,
respectively. Cross pro-tection tests under greenhouse condi-tions
showed that these two mutants provided complete cross-protection
(100%), from three independent trials with a total of 30 papaya
plants chal-lenged with YK 3 wk after the protective inoculation, as
compared to that of 10% provided by HA 5-1. Our resulted indicate
that the two mutants have a great potential for control of PRSV in
Taiwan. Their long-term stability and feasibility for cross protection

are being investigated under isolated field conditions.

SA03

mosaic virus responsi-ble for inability of systemic translocation in

The fifth residue (Leu) of the coat protein of Turnip

a local lesion host and loss of aphid transmissibility in a systemic
host — Tsai, Jui-Chi', Hu, Wen-Chi’, Chen, Chin-Chih® and Yeh,
Shyi-Dong'('Dept. of Plant Pathology, National Chung Hsing
University, Taichung; *Plant Pathology Division, Agricultural
Research Institute, COA, Wufeng, Taichung)

Previous studies revealed that HC-Pro and CP genes of a
potyvirus fa-cilitate cell to cell of movement and in-volve in systemic
movement. In addi-tion, the interaction between HC-Pro and CP is
mandatory for aphid transmis-sion. Previously, we constructed an in
vivo Turnip mosaic virus (TuMYV) infec-tious clone YC5D, however,
its derived virus cannot move systemically in Che-nopodium quinoa
plants and lost aphid transmissibility in Nicotiana benthamiana
plants. In this study, the HC-Pro and CP regions of YC5D infectious
clone were replaced with the corresponding cDNA fragments
amplified from the original virus isolate YCS5. Our results showed
that the newly replaced wild type CP region restored the ability for
systemic movement in inoculated C. quinoa plants. Sequencing
analysis indicated that leucine (L) at position 5 and threonine (T) at
position 262 of the wild type CP were changed to proline (P) and
alanine (A), respectively in YC5D virus. Interestingly, the L5P
mutation was found adjacent to the DAG® motif, which is involved
in aphid transmissibility. Analysis by site -directed mutagenesis,
our results indi-cated that PSL, but bot A262T, is critical to permit
systemic spread of the YC5 virus in C. quinoa plants and the aphid
transmissibility of YC5D was also re-stored by the PSL recombinant.
GFP-tagged TuMVs with or without changes in the two aa residues
were constructed for investigation of long distance movement
of TuMV within C. quinoa plants. The results of fluores-cence
microscopy revealed that GFP signal can be observed in petioles
of in-oculated leaves and upper leaves of C. quinoa plants infected
by YC5D-PSL, while that of YC5D-A262T was ob-served only in

petioles of inoculated leaves. Taken together, our results suggest
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that amino acid substitution from leucine to proline (L5P) in the CP
of TuMV hampers the virus to enter the vascular tissue of the main
stem of C. quinoa plants. Aphid transmission test of YC5D-P5L
recombinant virus showed that its aphid transmissibility was restored.
Taken our results together, we suggest that the residue L5 at the
N-terminal region, adjacent to the *DAG® motif, is important for
the inter-action between HC-Pro and CP, which leads to the correct
formation of viral complex systemically transported in the vascular
system of the local lesion host C. quinoa plants. Meanwhile this
correct complex is essential for aphid transmissibility in a systemic
host.

SA04

woodnettle witches'-broom phytoplasma, repre -senting a new

A Candidatus Phytoplasma aster-is-related strain, purple

subgroup of 16SrI group in Taiwan—Tseng, Yi-Wen', Chang,
Chung-Jan"?, Su, Chiou-Chu’, Deng, Wen-Ling', and Jan, Fuh-Jyh'.
(‘Department of Plant Pathology, Na-tional Chung Hsing University,
Tai-chung; “Department of Plant Pathology, University of Georgia,
Griffin; *Pesticide Application Division, Taiwan agricultural
Chemicals and Toxic Sub-stances Research Institute, COA, Tai-
chung)

In October 2013, a new disease af-fecting purple woodnettle
(Oreocnide pedunculata) plants was found in Miaoli County,
Taiwan. Diseased plants ex-hib-ited leaf yellowing and witch-
es'-broom symptoms. Molecular diag-nostic tools and electron
microscopic cell observation were used to investigate the possible
cause of the disease with a specific focus on phytoplasmas. The re-
sult of PCR with universal primer pairs indicated that phytoplasmas
were strongly associated with the symptomat-ic purple woodnettles.
The virtual re-striction fragment length polymorphism (RFLP)
patterns and phylogenetic anal-ysis based on 16S rDNA and
ribosomal protein, rplV-rpsC region revealed that purple woodnettle
witches-broom phy-toplasma (PWWB) belongs to a new subgroup
of 16SrI and rpl group and was designated as 16SrI-AH and rpl-Q,
respectively, herein. RFLP analysis based on tuf gene region revealed
that the PWWB belongs to tufl-B, but phy-logenetic analysis
suggested that PWWB should be deline-ated to a new subgroup under
the rufT group. Taken together, our analyses based on /65 rRNA and
rplV-rpsC region gave a finer differentiation while classifying the
subgroup of aster yellows group phyto-plasmas. To our knowledge,
this is the first report of a Candidatus Phytoplasma asteris-related
strain in 16SrI-AH, rpI-Q and tufl-B subgroup affecting purple
woodnettle, and of an official documen-tation of purple woodnettle
as being a new host of phytoplasmas.

SA05  Growth enhancing effect on Bo-trytis elliptica driven by
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the N-terminal region of antifungal protein LsGRP1— Liu, Fang-
Wei', Lin, Chia-Hua', Chen, Chao-Ying' ('Department of Plant Pa-
thology and Microbiology, National Taiwan University, Taipei)

LsGRPI is a pathogenic fungus Botrytis elliptica-inducible
plant class II glycine-rich defense protein located in the cell surface
of lily leaf tissues, and could protect plant from infection via the
antimicrobial activity conferred by its C-terminal region, LsGRP1¢.
In vitro and in planta assays revealed that LsGRP1 exhibited greater
inhibitory activity on B. elliptica than LsGRP1€ did, suggesting
the other composition regions in LsGRP1 may play helper roles to
facilitate the anti-B. elliptica effect conducted by LsGRP1°. Because
in vitro treatment of the N-terminal region, LsGRP1" slightly
enhanced the spore germination of B. elliptica but inhibited or did
not alternate the spore germination of other tested pathogenic fungi,
some specific interaction between LsGRP1™ and B. elliptica might
present and accordingly involve in the sensitivity of B. elliptica to
LsGRP1C. Thus, in this study, we intended to explore the function
of LsGRP1" and its effect on B. elliptica. At first, SUMO-LsGRP1"
fusion protein was infiltrated into lily leaves before inoculation with
B. elliptica to verify in planta effect of LsGRP1" on B. elliptica,
and earlier spore germination, larger fungal biomass and severer
host cell death occurred as compared with the control treatment
of SUMO partner of fusion protein. Since further assay revealed
that treatment of SUMO-LsGRP1" did not trigger plant cell death
under un-inoculated condition, the enhanced growth of B. elliptica
triggered by LsGRP1™ was likely a cause of severer plant cell death.
In addition, the in vitro treatment of an equal-length peptide with the
identical amino acid composition and different sequence of LsGRP1"
did not affect spore germination and hyphal growth of B. elliptica,
the possibility of LsGRP1" as a nutrient supplement was excluded.
Nevertheless, slightly germinating spores of B. elliptica were found
more sensitive to LsGRP1C as compared with that of un-germinated
ones. A combination of LsGRPIN and LsGRP1¢ was proven
slightly driving spore germination of B. elliptica and conducting
stronger inhibitory effect than LsGRP1¢ did. Thus, germination of
of B. elliptica spores triggered by LsGRP1" became vulnerable to
LsGRP1¢ was presumed.

SA06

tospoviruses in one-step real-time reverse transcrip-tion-polymerase

Degenerate primer design for rapid diagnosis of

chain reaction — Sun, Jing-Hua and Chen, Tsung-Chi (De-partment
of Biotechnology, Asia Uni-versity, Wufeng, Taichung 41354, Tai-
wan)

The thrips-borne Tospovirus is the only plant-infecting
genus of the family Bunyaviridae that possesses qua-si-spherical

enveloped particles of 80-120 nm in diameter and a segmented
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tripartite single-stranded (ss) RNA ge-nome, named L, M and S
according to the molecular sizes. The S RNA-encoded nucleocapsid
protein (NP) is the most important target for identifi-cation and
classification of tospoviruses. Based on the serological and phyloge-
netic relationships of NPs, the 29 current Tospovirus species are
clustered into six serogroups (or clades). In general, tospoviruses
clustered in a serogroup are serologically indistinguishable when an-
tisera against the NPs are used; however, they can be identified by
reverse tran-scription-polymerase chain reaction (RT-PCR) with the
N gene-specific pri-mer pairs. The degenerate primers de-signed
from the consensus sequences of genomic RNAs are useful for rapid
di-agnosis of tospoviruses. In this study, two forward degenerate
primers (dTospoF1 and dTospoF2) and two re-verse degenerate
primers (dTospoR1 and dTospoR2) were newly designed from the
conserved regions of the available tospoviral L RNA sequences to
test the ability of tospovirus detection in the SYBR Green I-based
one-step real-time RT-PCR method. Total RNAs extract-ed from
Chenopodium quinoa leaves in-dividually inoculated with 20
Tospovirus species were used for assays. Apparent signals were
amplified from all samples of tested tospoviruses when the two
primer pairs dTospoF2/dTospoR1 and dTospoF2/dTospoR2 were
used, and the specific PCR products were validated by melting curve
assay and agarose gel electrophoresis. No signals were found in
the outgroup controls. Furthermore, the primer pairs were used to
diagnose tospovirus infections in field cowpea and pepper samples,
and the amplicons were directly sequenced to identify the causal
agents are Groundnut chlorotic fan-spot virus and Watermelon
silver mottle virus, respectively. Our results showed that the new
degenerate primer pairs are Tospovirus genus-specific and can be

applied in one-step real-time RT-PCR to explore tospoviruses.

SA07  BHUHERE (Colletotrichum acutatum) 4 R
TR Z AR TR A — ZE2H - PRakan ~ 2BUE - $5k
= (BT EOR 2 YR LR £
Functional analysis of genes involved in vegetative growth and
virulence of chili pepper pathogen Colletotrichum acutatum—ZXKuo,
C.C,, Lin, Y. C.,, Lee, M. H. and Chung, K. R. (Department of Plant
Pathology, National Chung Hsing Uni-versity, Taichung, Taiwan)
BRI (Capsicum spp.) Ryt SREZERTEERMEY 2 — » 68
LR ER BV I - &% 4R R 25 RN I 2078 BRI 38 4
FHEEEREENERBELERS - GEBHE RN £ H
Colletotrichum acutatumiSig  Fy TS E N1 T #EC. acutatum 1Y
U] - AEEDIBEEEIEE (ATMT ; Agrobacterium
tumefaciens -mediated transformation) Z£17.C. acutatumZEEEE Ik
JeE - Sl B8R Y B —T-DN AR A SRR RMARECEURE A
#2527 WG BTHIB84 o EEEMRB T T I RE EUR P RE R

T - EERB8A Ry BT T R Z Bk o #JEKBTZT-DNA
EAMLE RIEHEERE > B0 B T-DNARE A SRR
B2 AR BZDNAFSI (19-kb) HlBR > 3£ ={EZ[A (GPI-anchored
protein (GPI-Ap) ~ Nitrate transporter (NTP) I RecQ family ATP-
dependent DNA helicase) ZH#2¢ ; #fF KB4 2 T-DNAHIHH
H#RNA polymerase II mediator complex subunit 18 (med18) i
Auxiliary activity family 9 (AA9) WiEER 2 [ o Fsfift5EB7 E1B84
WHTE R AE R AE MR 88 2 R R R A - AR T RE R
FESEARBTELBR4 > AW MR Y S L R & FE Nitrate transporter
hypothetical protein * GPI-Ap ~ med18 Kz AA9 {RICHEFTELR A
(knockout) » S E— AT HINAE - B ATEESATHE ARSI
ZHERZEEEL - HorfNitrate transporterdk (R 5 R 2€ E R B0 1 ik
RE UM BB D BEE T [ BB R BT MR AR L - TE R BT A=t
AR B B REELIR] o med ] 8PN G B IBIFE Itk 4 = B
18 BEIA TRBT - 2 EA e 1 R R M Z SIS
WIB84fEE - BERmed18 fE BBAEYIMEREVERF 2 — » 55—
ZT-DNA B A28 7 FAAAI o] fa i i B4 W MRl
AAIERFER AR HEA T -

SA08  HREFEEIZE N E5 SRR RE I B SR A R R B TP
PrEZAE-TEE - SN BEES ( BERTEEAEEY
BRI )

The roles of calcineurin in hyphal growth and virulence of Fusarium
oxysporum f. sp. lycopersici—Hsuan-Fu Wang', Li-Hang Hsu', and
Ying-Lien Chen' (* Department of Plant Pathology and Microbiology,
National Taiwan University, Taipei, Taiwan)

AL (Fusarium) B%REH - B &% 2 BEIVEYIH
JRE ~ B # Z (mycotoxin) 2k 7 # DU EIERY AFR R < 2R
A (F. oxysporum) T gy # 100FH A [E (9 /E ) H & i pk
B ER T o AUk ] B 2 S 0 T 1 B0 AR A B A HR B L9
FEZ AT o $5EHEEIERS (calcineurin HIVHRIR EEN A &
FEUR 9 EE DR B EAFENER - W AEREEER
Candida albicans F; Cryptococcus neoformans ° S e EYR R E
EiMagnaporthe oryzaeflUstilago maydisHI|FF 812 AR »
401 225 S 36 A [ B ) R B 05 R - COFft P P I i ) Y LR 22
H oo BB ES Mcatalytic (Cnal)fregulatory (Cnbl) subunits4H
% » H Eyheterodimeric calmodulin-dependentfy&& (1 s HG » H
AR R EEACa” sRE IR - RIBERTE - BRI N IE
FECR T o ZRT$% 38 5 I I 1T 2R SRR B P DR 1 A AT R U
o KW LB HZE IR E (F. oxysporum f. sp. lycopersici)Fy
T > ARSI ELE 2T E R PG SR RS - PR3 Cnal 5
catalytic domain * Cnb1-binding helixEiCalmodulin-binding domain
FEHIE S fRSF M > {Eserine-proline rich region (SPRR)BELE
Cnal FiTFA Z 31 » Cnbl KB THIEA4{ECa™ binding EF-hand
motifs AT EACa 454 « HATWIFEAE R BREENE  enbI(LHS2)FI

cnbl (HFW3)Y & H kRS S M4 HI5K (phosphatase activity test)
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53 A B5110.09256.0171190.1747.34 » HEZARTEF A 1R645.08449.34
mg' > Hhenal ~ cnb 1 EERE %A R ESE
53R E3.87£1.03 m/hrf3.4940.68 m/hr ¢ B EREF A #428.9518.79
m/hr i@ &7 6% o T B S 2 B B PR 43 A1 A 67.87115.5 Tm Al
72.69%14.01m B 87 A PRIG AR 167.95447 761 — 2 > I RmHs
ZIRC T RE R TR R B AR R R HOR - M5 M E cnal
cnb ] ZEEERRIN 25 CZ foF-HAZF IR A 77 791 £ 10.820.5 hr110.810.5
hrEFEEEFAERR6.3 £ 0.7184Y4/NEF © 559hcnalBlenb 1 2€ 1R
100 ml PDBRSERS £ K 2 EE TS =49 53.5540.17x10° CFU &
5.8320.2x10° CFULEEF 4 PR fil 8 1.6540.69x 10° CFUZL&J501%
EF LRIV R RIS BRI R AR B &I i A B 50
A AN 2E SRk 2 [A{8kcnal +CNAT (HFW2)flenbI+CNBI
(HFW10) & [BI{E AT LB 4 k2 IR » SBIMEEE R cnal BEH
/7301 50 Z LR BT )T o RAIIUHRE 52 R T FE 53 BT 0 5 IR A
17~ AMRESIVEERE T LUK R R F0 S 5] s Rl v S5 0
o TS R B R i A R SR IR I 4 AR R R B R
FEALEE MR

nmoles - min™ -

SA09  TEERHIFE (Colletotrichum gloeosporioides) 2 4H
ZMHER (His-tidine kinase) ZLRBE 3T B CoHK 1B TIAEME 77
Mr—PRERTE ~ HRBE - HEEATES - s~ R (Bt
FLREAE YRR % 5 b L Se b R S A R g s 5
Hp UK BB b BT (AR M) B R T B2 A 2242
Characterization and phylogenetic anal-ysis of histidine kinase genes
in mango pathogen Colletotrichum gloeosporioides and functional
analysis of CgHKI—Lin, H. C.", Hsieh, T. K. %, Shih, M.C. 2,
Chung, K. R." and Lee, M. H." (‘Department of Plant Pathology,
National Chung Hsing University, Tai-chung, Taiwan; *Agricultural
Biotech-nology Research Center Academia Sinica ; *Ph.D. Program
in Microbial Genomics, National Chung Hsing Uni-versity and
Academia Sinica, Taiwan)

TR (Mangifera indica L.) FyZRIRE 2 BV R > 25
FEEEFHAZETKE - FERFE T LLColletotrichum
gloeosporioidesFit i % WY S JH IR & (anthracnose) & 25 i By L
B EERNER - 6 Rk L SRS E EUREE - (S
PRAERZEREERE T  WAEBREIN IREN »
HAIRF 3 B S ERRRYEREHES « SHERR SIS (Histidine
kinase 5 HK) 2 TAE £ BUAIS N SR BRI 1% 842 T e S e T 22
SRR L HE - RPT A 2 B H A& B E 2 HK A B
STECILEE - HIRE R EHBES A R - BB -
WEEIRZ M - FLEF SR - BB - a R
FA AR IR S« AR ST 5 H 4 B DR G Ay B )R A R L
B RRIEWRE A 12MHKE RN - S0 DEE & i 2
HCgHK2p HZE A A UIRElE 5 MMy AT 151 2 5 SR B
ZHKPUBIBE 3 i % - HER/DEEIIRE ~ SBVIBFLUR B VITEE
ZHK © BRIt Z4h » RERETDLIRTLIGESECeHKI Z RIE I
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It B T ETOEEFIFIATMT4S & Split makerFs fii TS
CgHKIFLIRG b WFA I - BT 4 RIS S - 38
BERR M2 M R B RE I EE SERR AT o T

SA10 BB RECR AR B 2 HURE BB R A A L o3 A
sEBHE — B - JUERE - R - R - REE - HE
BAfE' - BEH - RS0 - SRS (B RS YR
AR L TBREZ A EIEEEES RS TTER
BEZEGRKEERELRE THRREEZEGREAR
Fr{EI4H)
Analysis of blast resistance genes and molecular markers
development for the improvement of Taiwan high-quality rice
varieties—Chen, W, L., Shen, W. C.!, Chang, F. Y.”, Chang, W.
B., Yu, T. H., Lai, M. H.", Liao, J. Y., Wu, C. W.%, Chung, C.
L.'(" Department of Plant Pathology and Microbiology, National
Taiwan University, Taipei; > Crop Im-provement Section, Kaohsiung
District Agricultural Research and Extension Station, Pingtung; °
Crop Environment Section, Taoyuan District Agricultural Research
and Extension Station, Taoyuan; * Crop Science Division, Tai-wan
Agricultural Research Institute, Council of Agriculture, Taichung)
TaEVR e E—RE 2 TERTRE - (AR SE R
CAIASE SRR E Va5 » SR ey ISR
EFERT (mark-er-assisted selection, MAS) » A& %414 & AT
TR RILE R KR B 2 Sz - AiHze DUk E B
BRI ZE L ~ WA DIPTSR Z 31 {1 IRBLs @ #18# 18
PRIEEM ~ 38558 - 259~ EER - (U - EROEEZ BV R E
Bk o SEALFAPI2/9 ~ Pik ~ Pita/Pita-23RPE IS A
IS Wk 2BPURE - SEEHNPUEERE Z 13 @ IRBLs &
20 fEEE BB R aniE - o3 315 5 Hi A SRR A F genotyping-
by-sequencing (GBS) EFE R} » sE o FIEEE G T 2R A
a0 FIL 11 ¥ R gene 0 FESERL 06 HWE S TS - BT
W g A - RECR R BYR B - BL12YL-TT4-1 5% 13TN-HB1-3
IR AT R - 45 IRETR - BFE45E - BF9E - BFE10
g8~ BHE145% - GFE1S5E - GRETI9E - BKESSE - SR
EHEL455% ~ EHELATSR S 10fE LA 3 W AR 2 ELUR0E - B
AHH Pi9 IRBLI-W) ~ Piz5 (IRBLz5-CA ~ IRBLz5-CA (R)) -
Piz (IRBLz-Fu) ~ Pil (IRBLI1-CL) ~ Pi7 IRBL7-M) ~ Pik (IRBLk-
Ka) » Pik-p (IRBLkp-K60) ~ Pik-m (IRBLkm-Ts) * Pik-h (IRBLkh-
K3) ~ Pi20 (IRBL20-IR24) K Pirz-2 (IRBLta2-Pi ~ IRBLta2-Re) &
HEBEAUREADUEZ AR - BELL 13 IRBLs 5oib
27 BRIV TR EIT I B o RIS RN L 7 T4
FEPEZEIEFR 10 {8 IRBLs ZHTHEIEAE A S E 145555 - HASE
EHHEHEL4598 2 DUEEYE 2 2 mf#E (multiline variety) ©

SA11  FMR TS EENFR P % H 0 APR a2
SRR FRIRBE H HBEER SLRI R 8 — W MR
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U YA (B EE KRR A R A B A
REEYIRHFTRT)

Analysis of the effects on symptom de-velopment of periwinkle
leaf yellowing after knockdown of CrPRIa regulatory transcription
factors using VIGS—Lin. L. Y.", Lin, C. P.!, Chen, J. C% (" Dept.
of Plant Pathology and Microbiology, National Taiwan University,

Taipei; “Institute of Biotechnology, National Taiwan University,
Taipei)

YIS S (phytoplasma) 7aF A= FAEPIER & P9 i 4 A B
RIS E F A FZAEY) - LEE RS R8T ER > 1]
HBEER AL - TR - TEES LSRR WA R &G %
FEGTEEYIRVIES: - 7t H H3E (Catharanthus roseus) HHFZ%
HREEE o MY Y S RSB RT AR B A S DU (systemic
acquired resistance * SAR) A& o FepiiytFZe 3SR > %I AT
FES Bl 2 PRI CrNPRIFI IR » N{EECrPRIafEFESH
ERPHIRILE T E - IR Y EE RS SR A H H R
= b9 (periwinkle leaf yellowing, PLY) iR #sE - RIILHE
MIFAECrPRIaRFLAVESE AT > " Ae S ETE A HHUE Y5
BHEENPUR®RE > #Eiw8HHEER SR 2RIESRE -
SeATEAT T I 7555 S AL R AR R lT (virus-induced gene si-
lencing, VIGS) ¥f307{E#E Sk T HETTER BE I REZ BECrPRIaR
BHVE SR N1 o 45 R EREE 3 (EARE » 1EAux/TAA » DR I{E
bZIPHH Z sk N1~ « AL - AW #E— 2 PEaT DLVIGSAF
BEtEs N TR E GG R H HEER =LRIRER=E
IR o TR HY R K el 8 B AR R BT HA T ARF 1 745
HTIYARFESRR T CrARFI17 REFFIE CrPRIa WIZRIH B IS
B H HBEER S0 2 Wi R o Hhah S pirds B AR
CrARFI7HIf|CrPRIaFRIA4E S —2L « HAME AL TFRINT
eI ARF— SR N+ % S BT E Y 4 R 20V UE(HIE
b B AR T RE A BRI Y K5 (salicylic acid »
SA) HY AT 2 BE YR IR B A BTN « (E R IR $13
CrARFITEHE Y H H B R S aybitE LT aein ey /A&
TERRANSRG - EHAGEGHE EZNWREHEREER
B /K558 A FHAERA -

SA12  FIHFTHIATF#STH HF NPRI 91 NPR3 LN 2 ThEE
ST —BEERE  REE - MR BRCIE (B &8 S
VIR A R A G R YRHL IR )
Functionalanalysis of CrNPRI and CrNPR3 in Arabidopsis
thaliana—Chen, Y. L." , Sung, Y. C.', Lin, C. P.!, and Chen, I.
C.2 ('Dept. of Plant Pathology and Microbiology, National Taiwan
University, Taipei; “Institute of Bio-technology, National Taiwan
University, Taipei)

TEYIE'E#S (phytoplasma) Fy— A ELAH B2 25 4 A Y8
B 4B © TR B m ity R EsaRE - RS EEEEY)
EREEYIEL - EHHEZHBEER H(LH (periwinkle

leaf yellowing, PLY ) HEWIE B G RIS - AR U im0
W PRIFLRRFR L G B A » IR 2 M R mT e 3
WYPEY R E RS 2 B B E Y A o 24050K (Systemic-
acquired resistance, SAR) EBIEEEIERVEIBURES] - BRI
TEPIAH 458 2 [ R SRR R 2 S 7K
% (salicylic acid,SA) Y ZEFEFI pathogenesis-related (PR) F&
RIAIG SEFE IR BT T — U [ R BYRE T © NPRIBINPR3 Ky
LEPURRR  EEARN - ZPLYHEYHERELNIHES
HCrNPRIFEREZIAELBLCPRIAELL » HAKREEELCrNPRIE
{5 CrPRIFENFILE T » JAIIERZ Y EE RS~ H
HAEWIZEERE  (ECrNPRIFFIRZ AR AR IE S R Ry R 4% -
ANEECrNPRIEACINPR3 FAEAE H HE BB R E R AR
HEE EEHTEN T o CrNPRINYFIE & L2 TISARYEE L -
H & CrNPRIFFERIG » CrPRIFERFRIE & N o 15 2bih 5L ol
AETFFNPR I 2 BE RS MEPURIIF R4S SRAHDL - RIE - &
W72 AR FH BT RIS TR Col-0 ~ NPR1ZES knpri -1 K /K5 &
FHIKANahG (SA hydroxylase) BIERST B K = FRKIMAINPRI ~
CrNPRIFACrNPR3 » i JfiZPseudomonas syringaelli% 5 %
GMEDURE S E - R T RALA PRI & #sh B R B K
BB RN - BRICARI LS IERETE — R
Pseudomonas syringae¥¥# 1 g > AT EH & BN T LEPY
ERFEEIA 0 W HEIARESECrNPR 1 L CrNPR3MY I AE & 7 AE[EI1E
nprl-1095U0 SHE  ARAGRE AT 25 T T HERE 3B A& &
AHERET CrNPRIEZCTNPR3/Z 4 BEAINPR IO REAH[E] B ZH A S A
RS E A AR R EH - ARSI EE H HEDUEY SR
Z A PITER B0 S -

SA13  IERtE(FAAREE T AR AtRd3 SITAATTEE K&
ERRETURAE D2 - AR - 2E5E - R - &
B (ETLERAZ AR )

Non-photosynthetic-Type Ferredoxin, AtFd3, regulated plant
development and disease resitance to Ralstonia solanacearum in
Arabidopsis — Chen, Y.W.', Tsai, E.C., Hsu Y. I.!, Huang, H. E." (!
Dept. of Life Science, National Taitung University)

WiskEE 1 (Ferredoxin, Fd) 2&—HFHH 8 0% (2Fe-2S) &
RERMELEBFEED » WEE D rIHEHE TR AGRIHEY)
BB ACH ST - BIEEREFEPURE N - BEELAE
GHE%PY Fd EEREUR G S F AR EE  (photosynthetic type
Fd, PT-Fd) » MifEEIR&R Al 80y Fd Al B R IR G 1
FHZURR$8EE 9 (non-photosynthetic type Fd, nPT-Fd) o TEAJ#£ # A
BRI IEIANE - ZFA4A RRE nPT-Fd » #EILRHEE(E R FTES
HYRE SRS B GE A MEARSS - MREI R g e B RS
nPT-FARIE & © B T st nPT-Fd BEYE8 & R EHUR IR E
Wyt A FTCSEEREUR S (CaMV) (1Y 35S BLEh+ -
b R IAPA(ETT nPT-Fd BN AtFd3HV##5E 5 % (OE line) ©
4N EEH RNA THEHfT (RNA interference, RNAQ) A&
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AHAFFAEMENPT-Fd& & (RNAI line) » #1228 OF line #2 RNAI
line FE4E £ ~ BAAE S EIHE MR E Ralstonia solanacearum Rd4
PURRE N 2 2 - BERGEFREUR o OF line WEEERAHH
TRERVELS: - (EEAIE e T ARTCEEM - hnftE - R
o~ HIEE - fIRL VR - FIFAKEREE R, solanacearum Rd4
Bl RA15H] LASEEARd3 R AtFd4RERRT IR » I 5 e B B
JE (Hypersensitive Response, HR) » OE line F » Rd4 5[#£AY HR
B 5 RO S B8 R BOK A BE DU RS A EC A ArPR]
AERRI - [F SR FT A B P ME R VR SC AE ) ArPDF
1.2 WYRBATEPAIHIAVIRS « Hh4h harpin FEAY HR 8
RHAEIIAESR « 2R AtFd3 OF line AIHHERE ROS SHE4)H
H,0, * MV KJE# RIS - M DCMU 1 52 il fHe
R o BN E IR BRI - AtFd3 OF line &%
R.solanacearumB ST » (HREAESIERE Colletotrichum
sp. Ay EE T HIZEIR > AtFd3 OE line & 3R 5 /gAY RN
Gt o S3—J71 AtFd3 RNAI line ISR R AR > T HE
B ABAAC BIEAIRERE - [FIRE SRS E A B Y R - (H0Z2
FE/KESHIHE -~ harpin ~ H,0, ~ MV ~ DCMU FEHEEF » AtFd3
RNAI line RYAHAERSBE 2 IR M2 5L - AL Colletotrichum
sp. M9 HZE  [HEEAPR] WEHRERHFHHIHVES -
L E DL RSSO nPT-Fd w] DA G P28 A e 2258 A
RS T B B AH AR AV B - [0 o] DU S i M B i B s
YIERIRIE - NFEE /KIS B R EI PR AR - 518 HA N
BN (2 AT & R R S 7 SR FT B A BE UM RS IR BT U RE
57 -

SA14  WTEAL A EXIR T B M SR E AR R 5 R o i — 5B 4G
2 SRIEE (B EE R YRR £
Construction and analyses of two Cactus virus X infectious clones —
Chang, Y. W., and Chang, Y. C. (Department of Plant Pathology and
Microbiology, National Taiwan University, Taipei)
KLHES(Hylocereus spp.) R /BT T Bl B KR - B
2001555 YR A N ZEXIF 3 (Cactus virus X, CVX)#E - JREE
I E AL RE SR XN 55 (Pitaya virus X, PIVX) R B JNEI X IR 55
(Zygocactus virus X, ZyVX) » I =FEPotexvirus/& i o5 1] B4
FESR o PRELHE S 2 SRt 2 07 V8Tl - Iz AR RIAM
RAHEBTHRAE - (R 2 R E R Rl iR - &b RN
C#% 2 CVX-Hu R CVX-NTU T Btk 2 2 REARB Y - 525
A& CVXIE Bk 2 E—Mes |3 - st - - R
BREEA RGP iR SR EE TIN5 SRR HRISL R SR AE AR
EE A EVET% o RS MTE Y BER M E YIRS 7 2 B
B W EZ P HE R RS WAL R - (e
M SR W ECV X gl M BEFE PR — HO1S ReNO1S » & EECVX-
Hu CVX-NTU % &A% 75 AE [E 297 % » B H At Potexvirus
[ TR GREALE T . BB ESHUAEREY 2
533% o FCVX-NO1SELCVX-HO01553 5457 (4 #2(Chenopodium
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quinoa) » A CVX-NOISHAFERESERE 4 2 w6 BEIp i CVX-HO15
HAEE - DR EIEFEE (Nicotiana benthamiana) R 48 54+
Tl Y AE MR BB G 0 &5 SR EBURCVX-NO15HY 8 SR 3R i
CVX-HOI5R5fE - &CprREle /7y EL 1% - B M= HIRARP
CPAFMEITER T - I PR B B @ BRCR 2 R A
T o HAMIGFCVX-NO1SEACVX-HO 153k IR AE LR » FIFE
o QIR 57 e T 4 il 2L 54 7 T (quaantitative real-time RT-PCR)ER
R HRNERE DI EZSCEEM - Btz 4h » AR5t
INEUETLLLRE R F AR E S 24 M4 AR [EIFE T 1%
HR4ERF (cellulase) ~ 1% B Ef (macerozyme) K 1 %454 Bf (snailase)
BRI A EHS - TESREESR S RS R R
SICVXEVAALRE SR IS - B itimA A 2 9 E & -

SA15S BT A DS 5 LR TR 9 SO0 73 IR A M R TR R B )
2Rt T M I AR T — B B ~ SR~ RAEE
( BTSRRI BB A Y B £

Improvement of the infectious clones of Odontoglossum ring spot
virus and Cymbidium mosaic virus, and the syner-gistic effect
between two viruses—Kuo, S. M., Chang, Y. H., and Chang, Y. C.
(Department of Plant Pathology and Mi-crobiology, National Taiwan
University, Taipei)

i HE < Tl s = dF BRI (5 and 3-UTR)CaE H 2
BUER SR AT EZ @R - 140 © FRESRSUNH (Tobacco
mosaic virus)25'- 3 -UTRELE H AR >~ #E AR » 3-UTRH
HEMARARBRNAZ MWEFY] - AEB=LAICESH
T7 promoterlé &~ ¢4 o [ #im BT 75 (Odontoglossum ringspot
virus, ORSV) 2~ EliZ M B FE RkpORS VT 5 & FH35S promoterf§i
BN > FRAEEEp35S-ORSV-94h » TRIE BAMIIZEERE (ribozyme)
FPoIH3 - UTRAY 5= » J€45p35S-ORSV-Rzh-9-1 - HEfHLER
BRI R % 19p35S-ORSV-Rzh-9- 1 BEFE I 0 A %R B HEFA 5
(Nicotiana benthamiana) » $tAb - Fy[EHE DLEAR B M8 R E
(Agrobacterium-mediated transient expression)?eHijp 5 B A
EAAEET > TRFFORS VI RHE 751 B JE 22 B T # A8 (binary
vector) 1 5 DABEEFETEAVAS Fa5 30 - R4 FHS HORSV 5'-
UTR B Z IEW S5 EbRE - AT RIE B H R - [
Tk B R AT B R ik 80% 85 (Cymbidium mosaic virus, CymMV)
R EEEE AR TP 28I o DL EAEIRER I T 25 K3 -UTRIY
IEMEME S R AR KL - IERECAYAEE I » ORSVEL
CymMV & 5 [EEF FRZs[m] —HE Ak - a8 ol B R 5 Ry B B Y
ifer > BLFRGAE Ko fih ) 1F F (synergistic effect) » HATEIFLIA S
AR o ATAWTZEH » DURHERNABE Y AR 2
JRAEERSEE > MRS 2 REEREBEA RS - AERE
TR E » BT R Y R AR E RS B G RN B IEH
BEAE 5 BBFORSVEACymMV Ztriple gene block 1 (TGB)&EH -
B CymMVEBLIORSV 7 #UG K B T p 1 263k [FI 3R - a5
E O PRNAHFBEERTT - HRINHRERE R 2FHES
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B B EE AR Y 2 A BERR T ORSV BB RYAY iR SUR BB 51
Ji 5 AR R EEFETET CymM YV » fEH ORSVINHE & R T AES
PRIt ERE 2 BF DV ED RS EEREEWEIORSY
AVTFAE - BRI B DR R R T RBVA R A R -
CymMV .z R EAAE B R R o (B2 55 BEE Y
AR - ISR > BUREERE DT A AT e s B I F
F4ERAI 2 -

SA16  ¥ESFSISOBIR1%Z A 1 Al 25 5 NDRLP1#YFF I — H 4T
DR EREE - B (BT AR R R B AR
Y% 5 Poh e B AR Y R LE MR SR FT)

Functional characterization of NbRLP1, a putative SISOBIR1-
interacting pro-tein—Shih, W.-C.", Huang, C.-T.", Wang, C.-W.%, and
Liou, Liou R.-F." (‘Department of Plant Pathology and Microbiology,
National Taiwan Univer-sity, Taipei; “Institute of Plant and Mi-
crobial Biology, Academia Sinica, Tai-pei)

TR ER R EE AT RE) 2 oK %% (innate immunity)
w4y Bypattern-triggered immunity (PTI) Keffector-triggered
immunity (ETI) ; FiI5 FstE %) pattern-recognition receptor H¥ib
9553 5 & 2 pathogen-associated molecular pattern (PAMP) » i {E
BAK1f¢ BIKIZ 2R HALEIEITY - s [S5HY RGBS E - H
FIAE 2297 B i i T PAMP L Ffelicitin K Pep-13% » {Hig 2k
PAMPA{SI B EIFE P B S HE ATy (55 2R APRTE - AR B SR Sopiss
4 » DATRV-mediated gene silencingFFERSOBIRIFEER >~ FEHRS
TEHI G EYIEHE IR & (Phytophthora parasitica)HIFURE -
W& HIHIP. parasitica elicitin ParA1{EBEIEEFSE (Nicotiana ben-
thamiana)5|#necrosisfYEE ) © SISOBIR1 Fyreceptor-like kinase
— R AR YDA AR - {2 DA B R B DA Par A 1 ER BAR 1)
HF > SISOBIR1#P & #& Hiendocytosis H ANFEAE L I E I » BR
HACEY R R R A P B S I HE A - K TR
SISOBIRI1Z: BIFE AL BE T B P Bl ToqF e P 2R e L
ELAE S A R I 3 0 A R (LC-MS/MS ) 1 B SISOBIR 158
HIEHMEE » #E—F LlAgrobacterium-mediated overexpression
IITRIEE S - ST H op— {85 1 (A5 44 A NDRLP1) 2 EdPar A1 1E
Bl A B 5 [ necrosisHIFEH < NDRLP1 3 2243 {ffi > 18 9 4t B
fB1 > (HDAParAl FEIEAEI0F > NbRLP1BA & F 4 R 7% 1 4 AR
E o HURZ R O 2 EParA LIEAEYIRIE R -

SBO1  5[HE 45 SRR 2 I [ A0 B R D B A IRt £ B
SR YRR —2E R - £ s ('EIL
BRIV TEEE 2 )

Development of specific PCR primer for identification of the two
pathotypes cas-ing stem rot in Anoectochilus and dis-tribution of
inoculum in field — Tzu-Chuan Hsu', Chao-Jen Wang', Wen-Hsin
Chung' (* Dept. of Plant Pa-thology, National Chung Hsing Univer-
sity)

IR (Fusarium oxysporum) ] 5[HELTEIEYIHIZE M
% 0 BATC & B2 BkA 150t E Y o) 2 H LM #8% - 15
“& > [iF. oxysporum f. sp. anoectochili (Foa)ffT5[#22 4 4%
B RH R IP R L I A B ek TR i (IGS) 731
ZFE5  H] &gy Ry WA Y (pathotype) » 73 Al H 2 427U
cottony alba (CA)EL54: F-FEAYsporodochial (S) * AHHFE FyRE
THREZET I E R 2 G o B#E LGS oI AR 77 1
g o MEAE SRR - R BLERRIEIGS P 1] 2 2= SR prasat iy
ML — M58 - "o Rl E CABLS B » AT IRDNA
{BRAF R/ INGT il F5618 bpEa434 bp o 5]F-¥ 2 FEEUEHENAE A5
51 A B | B AT R PRDN AR 55107 ng/ ul
PEAh - 517 BB R A Foa B R B [ B — 14 > ARG iR HH oA
THLBIEEEREIEMEZ F. oxysporumBEits o ME—F % 45 |
T IR E R RIS - HRIVEE © wk - R R
72 R FoaMi BRI MR 2 v RE /3 BLE 38 « &E31SH1 > ZERT
OB A RS Foa B R DACA BIEME AT ¢ ok e £ -
i ok K T P PR 6 VD E 2 BR S Y Foa ik > B DASTU TR % Fy
B

SB02 AL BIEROK S5 7 Hi e s B B AN R PEBE B B 2 A R
R CRED G R EE —BAE - TRETF - FIRX
U SR (R YRR £

Evaluation of nano/micro calcium on growth inhibition of
Phytophthora cap-sici and Xanthomonas perforans, control in
greenhouse and mechanism—Chen, N.W.', Chang, P.F.!, Huang,
J.W.", Chung, W.H." (" Dept. of Plant Patholo-gy, National Chung
Hsing University, Taichung)

AIAWIZEREH » $58E T (Ca™) Tl LAE 4N R BA 4T A BE
Fry s [ - G AR M AR BUR IR Z Thak - PTE ER (B
]S N EL A T ThAY > ARG ERET e L 8 B A
JRE (Phytophthora capsici) B4 E M PEER H (Xanthomonas
perforans) F =52 ~ PAEMENHE Z R HATgEE L
Z BB - TR R AR RIS /AR - IRIIMERAEES 2
NARSEILAT LG, perforanstN A 5 2 > fEmo k16541
TRHAEP. capsiciZ B&AR - DREVVAERYS - FHHHEEE
FMZRAEE5 1% o BERRRERX. perforansFiTS [ 2 41 B 155 2
R 22 45.4%  PRaT T aelatssl - 58 8 & H iR
{B#51% - BN BLGURAHRE 2 PR2EAPRIZE (K - BERER(E
PEE R AR A A A PR2EAPRIZE [ » #E—20 0 T ELHUR AH B
BEgR > 45RAEHT - el SoRALES 1R FHREREX. perforans @ 3
g S LYIEALES (superoxidase dismutase, SOD) A% (L
B¥ 9% (peroxidase, POD) FYA & pAE S8 = KR =& © [ & HEfE
IR B R R - A3 RIS /S B R DU R A A B T 3 52 -
B EALENE (catalase) Iy AT&ESRATH » [EIBESEH FH =R AL
& FEREX. perforans » HHRGNBE LGS E 5 15%
T o A2 i A P 2R P I 24l 22 (phenyalanine ammonia lyase,
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PAL) Z & & » AIB/REL PRl R 2 fE RS2 2 -

SBO3 i B HE IR FE 2 RUEA W B Pseudomonas
syringae pv. syringae A IEUE BRI T —EEE#T - o =5
Bl (AL P FURERE YR TR ER 21)

Physiological and genetic charac-terization of Pseudomonas
syringae pv. syringae isolated from imported pear scions— Cheng,
Jih-hsin, Tzeng, Jen-Yu, Deng, Wen-Ling (Department of Plant
Pathology, National Chung Hsing Uni-versity, South District,
Taichung 402, Taiwan)

Pseudomonas syringae van Hall 1902, originally isolated
from lilac (Syringa vulgaris L.), is a complex species that infects
many plant species under favorable conditions and is classified
to different pathovars based on their com-patibility with plants.
Generally, P. syringae pathovars harbor different viru-lence factors
and exhibit differential reactions upon interactions with plants,
which cannot be easily revealed by physiological and biochemical
tests. The common virulence factors include the type III secretion
system (T3SS)-secreted effector proteins and non-ribosomal protein
synthetase (NRPS)-synthesized phytotoxins, both are involved in
interfering plant metab-olism and defense responses to promote
bacterial parasitism. In Taiwan, where the humid subtropical climate
is gener-ally considered unsuitable for P. syringae infection, a few
disease incidences, e.g. bacterial spot of carambola and angular
leaf spot of cucurbits, have been recorded in the orchards and
nurseries of southern Taiwan. In 2014, Japan-imported pear scions
developed typical blossom blast symptom after they were grafted to
local pear stocks. Suspect bacterial pathogen was isolated from the
symptomatic plant tissues, and the colony morphology on King's B
medium, LOPAT tests, and fatty acid methyl ester analysis (Agilent
Tech-nologies, Santa Clara, CA) revealed the isolated bacteria shared
similar charac-teristics of P. syringae. Koch's postu-lates were
fulfilled by prick-inoculating the isolated bacteria to pear leaves,
and the bacteria showing similar character-istics can be re-isolated
from the symp-tomatic tissues of the inoculated plants. To determine
the pathovar identity, P. syringae pear strains were inoculated to
the pods of common bean by syringe infiltration. The elicitation of
brown necrosis in 3 days post inoculation was recorded as a typical
feature of the pathovar syringae in comparison with water-soaked
symptom induced by bean-pathogenic strains. Multilocus se-quence
typing (MLST) of 7 housekeep-ing genes (rpoD, gyrB, acnB, cts,
gap, pgi, and pfk) revealed that the pear strains from the imported
pear scions were phylogenetically separated from the other pear-
pathogenic P. syringae pv. syringae found in other countries.
Genome-wide comparison of P. syringae pv. syringae from different

sources also showed that these strains contained various virulence
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factors, suggesting that P. syringae pv. syringae strains may have
co-evolved with their host plants to achieve optimum infection
under diverse environments. For accurately and quickly identifying
the suspect pathogen from infected plant tissues, the nucleotide
sequences of sy-ringomycin biosynthesis genes, a con-served 166-
bp genomic locus, and genes coding for the type III secretion
system were used to develop standard PCR detection protocol. The
application of PCR detection and plant inoculation assay will ensure

the correct identifica-tion of P. syringae pv. syringae.

SB04
strains TKS1-1 and SP4-17—Huang. Hsiang-Yu', Chen, Yu-

Control of strawberry anthracnose by Bacillus subtilis

Ssuan', Tzeng, Der-Syh' and Huang, Tzu-Pi' (' Department of Plant
Pathology, National Chung Hsing Universi-ty,Taichung)
Strawberry anthracnose caused by Colletotrichum
gloeosporioides severely impacts the strawberry nurseries and
greatly reduces yields and quality of strawberry in Taiwan and
worldwide. The current commercial control measures for anthracnose
disease rely mainly on chemical pesticides. Toward environmental
friendly control strategies, we focus on the selection of microbial
agents for management of the disease. Bacillus species is
representative genera of plant growth promoting rhizobacteria which
not only promote plant growth but could also act as biocontrol agents
by producing antibiotics, triggering induced systemic resistance.
Bacillus subtilis strains TKS1-1 and SP4-17 previously were shown
to antagonize against various pathogenic fungi and Xanthomonas
species and to reduce disease incidence of citrus bacterial canker and
rice bacte-rial blight. In this study, we also found that the two strains
showed antagonistic activity against anthracnose fungi of strawberry.
The colonization and survival ability of B. subtilis strains TKS1-1
and SP4-17 on leaves of strawberry plants were determined. Results
indicated that at 21 days post-treatment of the two strains,10° colony
forming units per cm” of strains TKS1-1 or SP4-17, were colo-
nized on leaves of strawberry plants, on which the numbers of cells
colonized were similar to that were inoculated. The disease severity
of strawberry anthrac-nose was greatly reduced when treatment with
100-fold diluted endospore formu-lations of B. subtilis TKS1-1
and SP4-17. Application of culture filtrates from en-dospore
formulations of B. subtilis TKS1-1 and SP4-17 inhibited spore ger-
mination, caused deformation of the spores, and caused reduction
in mito-chondrial membrane potential and energy metabolism of C.
gloeosporioides. In ad-dition, B. subtilis TKS1-1 and SP4-17 both
showed the effect on growth pro-motion of strawberry plants. To
summa-rize, B. subtilis TKS1-1 and SP4-17 are potential biocontrol

agents for strawberry anthracnose.
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SBO5S  Fll AL 2 fAR B Ba0 17576 B 82 2 i — 22
LB R BB R AR R ZENC - s
BT &SRB YR EEMEE R - (PR AEEEEY)
FHERRZE L ~ RSB FTIE Y A

Biological control of potato common scab using Bacillus
amyloliquefaciens Ba0l—Lin. C.!, Wu, C. Y.!, Chang, Y. L.},
Chen, B. Y. 7 Yang, Y. L., Tsai, C. H, Chen, Y. L." ('Department
of Plant Pathology & Microbiology, National Taiwan University,
Taipei, Taiwan; *Agricultural Biotechnology Research Center,
Academia Sinica, Taipei, Taiwan; ‘Department of Plant Pathology,
Taiwan Agricultural Research Institute, Taichung, Taiwan)

R 5 B i (Potato common scab) % H T {H M 4R B
(Streptomyces scabies)5[#E » BT F A B E B EHLZEET
SERVAHIER MR - BB BN B & E B e BRI
FEEEEIBNIHRET > B E R g R RER > FEREN
LORMEE T - 28010 B AT iR S A 88 7% « AR
FIH 78R &8 2R LB S ARG (B, amyloliquefaciens
Ba0 1)KL BB AR B - 17 58 5L B I8 5 dm i =C
BRI E RS 2BURLEN AR R Ba0 L 5E A RH
R $e BB MO B B R TS o IR G B R T 0 %
WM SRR E - o3 A A B EE /2 1046.4~1075.4
fJSurfactin ~ 1095.6 ~1123.98YTturin AFI11451.0~1545.31
Fengycin « {EREZEARE ST > B8 M B FUR AL
ORI Ba0 1[G B A 50 2 R TR AH - 15 8% A M i
[ H55.6% (fit 58 # Ba0 LY FE B 4E) [ 225.6% (P < 0.05; Tukey's
test) o SHYMEEMGF FE AP THY SR > 1x109cfu/mlfy
ALBAD ZF AR E Ba0l - EFRFEE200/% - 10065 FIS065 it FHAE S
PRI - B AR B BB TR MR R R (P < 0.05;
Tukey's test) o &SRR ALE R S AR B BaOl fe A R0V
REEIRE ZEE -

SB06

solanacearum using Bacillus subtilis strains GAP-B2 and GAP-

Biocontrol of bacterial wilt caused by Ralstonia

B3—Grimar, A. Perez' and Huang, Tzu-Pi’ (' International Master
Program of Agriculture, National Chung Hsing University, Taichung;
’ Depart-ment of Plant Pathology, National Chung Hsing University,
Taichung)

Plant growth-promoting rhizo- bacteria (PGPR) are
microorganisms with traits of being able to colonize plant roots
and to promote plant growth. Ap-plication of certain PGPR may
suppress plant diseases. The goal of our study was to isolate
strains of Bacillus subtilis from natural environments in Taiwan
that show significant antagonistic activity against various plant
pathogens in-cluding Ralstonia solanacearum and to evaluate the
potential of isolated strains as biocontrol agents of tomato bacterial

wilt. We screened a total of 78 isolates which were obtained from

various loca-tions in Taichung City, Taiwan. Two strains, GAP-
B2 and GAP-B3 isolated from rhizosphere soils at Taiping Dis-
trict, Taichung City showed significant antagonistic activity against
R. sola-nacearum. These wild strains tested pos-itive for 2,3-
butanediol, a known volatile for growth promotion, biofilm formation
in defined medium as well as on tomato roots and leaves, and
showed strong an-tagonistic activity against other plant pathogens
including Xanthomonas euvesicatoria, Xanthomonas oryzae,
Pectobacterium chrysanthemi, and Fusarium oxysporum f.sp.
niveum. Under greenhouse conditions these strains reduced disease
incidence by 60-70% and 50-60% in infested soil containing 1 x10°
cfu per g and 1x 107 cfu per g of R. solanacearum, respec-tively.
The strains were also able to promote plant growth as observed in a
significant higher shoot fresh mass, shoot dry mass, root fresh mass,
root dry mass, number of nodes, plant height and stem diameter of
tomato when compared to the control treatments. Results indi-cate
that B. subtilis strains GAP-B2 and GAP-B3 provide promising
biocontrol efficacy of tomato bacterial wilt and plant growth

promoting activity.

SBO7 ¢ - 32 of & 5 o ] 00 A A R A B MR BT R B
Xanthomonas perforans 2 45 W0 8% & H B P ETEVE 2480
B —#IL0" ~ Ronnie Gicana® ~ 8303 ~ MEISK (‘BT
RETEVNIRERLE £ ~ *rh FUA 2L YR HL R SR AT
Characterization of the secreted sub-stances from soil bacteria which
can in-hibit the growth of Xanthomonas perforans, the causal
agent of tomato bacterial spot disease — Lin, L. S.", Gicana, R.%,
Deng, W. L."%, and Tzeng, K. C." ('Department of Plant Pathology
and ? Graduate Institute of Biotechnology, National Chung Hsing
University, Tai-chung)

TR ERT M BB B0z o3 AR S T SRt - S R A T
BGEEIR - fEEE > Xanthomonas perforans Ry iR E 14
DEREE 2 EERIR o B TSR AHIEIX. perforans Z $E 54N E
AHITFE A R 3 v oyt 240 B B Ik - DUSPAAR S 0es 5t o3 7
HANHE AR A RIET - BHEESAn-035X. perforans A
e ZHNHIEE ST  MIHX. perforansHEHiEEE RS - 16S rRNA K,
rpoBEEA PN ELE ERLMT » KFSAn-038 7 Fs Paenibacillus sp. <
PAImaging Mass Spectrometry (IMS)Z Bz i s i i 43 2 Ak
&Y GEREURSAn-0357 b b G el sE B AU AL
EYYETEL (m/z, mass to charge ratio) Z34R4ES00-600 m/z ~ 800-
950 m/z}¢1,000-1,100 m/z=Z [ o WHUEEE 1-5°K 2 SAn-034H B 1%
BRRK0H RS 1% - BECEMX. perforansd iR E > H]
B BRI & A LEP R s58HSAn-03MEE vl 7 2
HHNHIX. perforans £ 5 Z HNEYVE o FFSAn-0385 %% I 18
CI8FHE » A LA10%-100% 2 FHEESHE » FFLL100% 52 PN B e T8
&N o RFTES 2 SRR 4 L0fS 1 AT g 0 g (TLC, thin



PEREEYREE T - HEEEE G

layer chromatography) 57477 » FE 254 nm AYRIMSE T AT 22E]
SR RIESTAIR0.2 ~ 0.5150.69 5 TAERF 366 nmiYE 4k
F T RIFTERZ B AT - RAE 5T A1750.750.9 - HIMSKTLCZ
GEEREA T ASTRRERSES o I E Paenibacillus sp. SAn-03F7 4330 ~
oI HIfIX. perforanst¥)E B]RE Fyfusaricidins « {ER =R
it FH SAn-03 774 F AAE AR AR BE > FENEEEIETEX. perforans » G
SAn-03EEYIHICReEIE R - &5IRBUR - Re B hifE T B HE R
SRPFASAN-03 (BRI 10" CFU/ 2 s E T » A
T2 SRR FMERE 2 RS - BHUEERE-TORE R
10" CFU/ml (50 ml/plant)Z $#&41 B 0700 ~ TR =1 - Bl
PEZ A RINN G E o HEEYE SAn-03=H1% > DISEHIEE
PR 5510° CFU/MLZ X. perforans + SAn-03JHE >~ f R 1
B KA Z B IHERE - BURSAn-O3B R ZE R AT
TEE B A IREEBTER - AKX, perforans 2 fEERS

SBO8  DARIEIIE Shy & BUF Y S HS SR T B 38 7 A S TR B
ZICEERARNT — MMREE ~ FOMHE - BeER - MREE (RILRE
HRHCRE YIS %)

De-velopment of surface-enhanced Raman spectroscopy (SERS)-
based diagnostic method for spectral detection of Fusarium
oxysporum f. sp. cubense — Lin, Y. ]., Huang, S. S., Yang, J.
Y., and Lin, Y. H. (Dept. of Plant Medicine, Na-tional Pingtung
University of Science and Technology, Pingtung)

Fusarium oxysporum f. sp. cubense (Foc)& i bk & F 854 &
BT o W EEAERMMEZE A 2R 2 HRrd RS
HIRRBIRFZ — o PR B A T M - HAESg LS RS 1+
AR IR A B —(E bR B R R Sk Ag
TR IR ER - Rl R i R P RS A SRR A AT TSRS 2 — -
RIS B YEEE 3 T4 (Raman spectrum) » B2l £ AR AL S
Brif(Raman scattering) FEFR » F& R [FBR G 2 fi S 57 S
sl (specific patterns)ZRI& 73 R [FIBE & » A MEOR — (B ERAR M
ZETLE - otk BRIE WP e R e g ~ B R T
SESAIR T 2N AR o AHFEREN AL S s e ST hE 5%
— & A 7 B B B () 2 LRI B - Rl oRi S5
STERSE - AT I 25 T B Ry SR 1T 2 (Surface Enhanced
Raman Scattering > SERS)Z AARMSE TAEH » HAZFAE It

PR R B B CRER AU & FEILEE T RORI AR
AR > DAL S 2 BB PSR E B EE LEE - E
HIRY& BT - € Z A2 B ¥ Foc 73 4 - (conidia) ~
&h(hyphac) B B 7 At S B R M IR AR g it =
B B SUROIT ¥ 7 B S T () EL A M AT T - AR ARREA
FH IHE 22 T 0 S8y & B R GG iR R & o 2P A%
B E LR TE A4 - B —ETEETEHEE) Z HEH
HbgRE G - DUk SR R 2 BB TSR B A LE S -

SB09  Application of mild strain for cross-protection and culture
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filtrate de-rived from soil microorganisms on management of disease
cause by Cucumber mosaic virus— Chen, Ying-Ju', Hung, Ting-
Hsuan', Yeh, Hsin-Hung"? ('Master Program for Plant Medicine,
National Taiwan University, Taipei; “Agricultural Biotechnology
Research Center, Academia Sinica, Taipei)

Cucumber mosaic virus (CMV) 18 an economically important
plant virus with a worldwide distribution and a very wide host
range. We aim to use two strategies to manage CMV disease on
crops. One 18 to develop mild strain virus for cross protection and
the other is to induce plant resistance by spreading metabolites
derived from soil microor-ganism. We first tested our strategies
on Nicontiana benthamiana. The result showed that 2b gene-
deleted CMV in-duced only mild symptom on N. benthamiana and
protect plant from infec-tion by different severe strain of CMV. The
application of culture filtrate de-rived from Fungi NTU1FS isolated
from soil, can decrease the infection rate and also delay the disease

symptom on plants inoculated with CMV and Turnip mosaic virus.

SB10  SETRREE TR E 2 SR R ARV G e e — B
g G - S - SRS (BN P ORI TR )
Pathogenic Characteristics of the Causal Agent of Mustard Yellows
and its Biocon-trol Experiments—Chen, Y. A., Li, S. Y., Hsu, Y. T.
and Huang, J. W. (Dept. of Plant Pathology, National Chung Hsing
Univer-sity, Taichung 40227)

IFEETER (BB Fusarium oxysporum Schlecht. f. sp.
conglutinans (Wollenw.) Snyder & H. N. Hansenf75[#C - AJ &
BRR L R WEEL - REARMEERGE  BEREH
ZME o EMSET o BFHTEERR B2 Bk BIRE £ T3E
HE -~ W& - ORRETFEIETTIOREE - SRFT T
SO R A TS~ D REE)  EA AR HEE R
FREERIPTA mld - BRI H T3 Z BRI I A S BRI
ERT o eI E PR o R B iE B &R (Vegetative Compatibility
Group, VCGYMIE 1T - 45 R A HEE - FEERVEEPRBLTRIE -
E SRV BRI oy B EE © #E—20 F FHCNLI12/CNS15 | 1 #3iE
A [EIE R 2 N8 [ EE (intergenic spacer, 1GS){% » 43 bbb &
ERRIER G M - BUR H BB BT R IR [E) — (B LS &
MIFRE ~ B3 EENERAER BN 5L 5 SHIMR
FHA& B MR E E AE RN H B2 (translation elongation factor 1-a,
EF1- a ) #EfTHURMERILE S - TRESAHE AR - TERLE
KRR OBELEE - R E s TS ERa Al a
B 0 E B GBI o B S R IR R R L
49 > AENutrient agar~EARMETT HIRSHIES - S8 A 105
HRHESURIF BRI - DS E ISR R B 4 1
TR RAERE RAET N - 2 GL-1 EFE(ENutrient
brothY 2R A {14187 % Focn-058481% Focn-382 43 4 Ty
I BIRTKMOSE R AR T A ARAR B R FI#E31.27%
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ifii YBI 13 1k o] 32 155 20. 3 R M IR . - TS8R T 0y AR
JAYBI13 ~ TKMO3 K GLY-1 =4S DU T ik 1%  fBFEN A
#HIEE 110" spores /g soil)dt > &L HE > TKMO3 ~ YBJ13 5%
GLI- 1R ] 3 RT3 S BE i M TE 2 10 ~ 7.8-12.2 K¢ 11.1-
18.9% ° &l BRI BB AR B 2 52 28 RANHR E Y
B > SSIRIREERDN v DA ISR = R B EE o R E
BRI ~ FEPUE IR (10'CFU/mI) B A i B 1 8 2R BE
% BN CAERRIRTA » &5 BN A IR i 0 R [
o PR ) B P S R A0S o P IR R A
GLY-1E AR R B E R E 2R - B —EEAETT
RS R R AHC T -

SB11  FAELE G AT B 3R IE R 2 SR SHS —
i ~ SRS (B P EUR A M R )

Efficacy Evaluation for Tobacco Debris Combined with
Microorganisms on Control of Cruciferous Vegetable An-thracnose
— Yo LY. and Huang, J. W. (Dept. of Plant Pathology, National
Chung Hsing University, Taichung 40227, Taiwan)

ZEF LR Y B Y CRGE BU » “NE ] DLRR R
FEEYT AR I - TR R B R - AR
9% 2% 2 1 5 1) I e 36 o 52 1) GRS ek 8 S 7 (e S PR T o
IR > HIA0S-REY) ~ CHI00fE P £ K SSC-06:4% 5% /18
%> HpCHI00E R adE M R E S B E
Rhodotorula spp. 2 EIE T FHIHIHIER 5 R85
CHI00BY4E R 73 2 — A A 5 /A ST ik B RV DI < &
WFFERY £ 22 H AR BSEE FE S B i A= 7175 06 Colletotrichum
higginsianum Sacc.5#E [H 3 FRIFRHYRR - B Jo DA AR
I3 I ZE R B BV Ry - & SR S B T /K B0 ] B R
73% Puccinia polysora EfIFE152% C. higginsianum 73 £+
WIS > SRT % AL HUR AL #8100°C B MEZE RO 3 E(121°C
ok B E PR EL R 0 ABE R RN DI o H RN KRR
oy Bl OO MR B - S HHN B IR B o A M ¥ B SR AR
FA % > FEETwW04 ~ Tw0T ~ Twl2 K Tw22H kv B
HIC. higginsianum B & B 73 2F H 03400 > WA
HEAFEENAER o P F HBiolog ~ 16S rDNA K 16S-23S
DNA 1TS54 » B TwO4ER Tw22 B 1k 8 7F FyBacillus pumilus ;
MTwOTELTw 121 By Bacillus licheniformis » & Tw04ELTw22457
BB EEE AR ((RSRTR315) SO ATEAHE (R
SRTP315)H - &k SR Rekfc 5 3 ] B 5 42 1 A R AR TS AR TS8R,
B HA00 1 By 25 I A BRI i £ 3 2 = AT v = 2 70% » A1
TR3151F Ry BB EC 77 73 B IIR [FIFE M % - BB Tw22E Pk -
SHREURIN IR AALRYBRACHH ~ R0 ~ S0z LaEry
TR ~ FOAM SR S TR S L B T BRSO » A - 12
TR31S AN [E Ay ft B % - ST Dbk < 87 sihix ik
SN AT R S Tw 220 I B DA% > A i i e B Y 600
B ST MRS AT (S A 3 2 R0 I Ko 8.60% EL10.03% - 5

— RSB TS % B kE B A DN AT BB e EAE T
B o FETR31SEBER T3 BIMIAREE ~ 8 ~ §7 - §5 R B
J1% > DA0OEFR R T o0 - SRS TR IEEY - WilkE: K
i B 57 4 T i v 8 IR DRI L I 1 1 Y3 SRR SR, « Rt
s B AR E I B D B oy 1B — B TR 31 538 B HE T 3RO R
GiRE T TRIISHEYIRZR , - FEREEMT A ERR - %
HH A AEE R R A R SRR -

SB12  HIM Bacillus spp. PG5 &R SEIE IR S H A REAR €
H-SEE - k- AEET (¢ B KR E Y
B Z o * e E# > B-mail: yhlin@mail.npust.edu.tw)

Studies of Bacillus spp. on control strawberry anthracnose and
possible mechanisms involved—Wu, Y, M, ', Cheng, C. C. ', Lin, Y.
H. ' (" Depart-ment of Plant Medicine, National Ping-tung University
of Science and Tech-nology)

BERERHTERESEER  hMREpEREsEnE
BV E « LR ARETEIHEIFHET - A ER
By ITTHYSRES o ABIFERLL Bacillus spp. BT G55 FRIER
ZHESJEATTRE S BN o Bt - IR 38T Bacillus spp.
PMBO3 + PMB04 K PMBOS ¥ &5 SRIE M B 2 i 4q 4 RABT
G SRR B R LR SRR B A B R O o B ERET B
B IR R S R R R R 3 22 2 BUR PMBO3
e PMBOS KRR R » T A IEH 25 - HEFERE
B HRAHAE L B PR 4.6 5 11.5 £% 5 ifi PMBO4 JEIREEHE
% fFRIE R TFAE ST - H B ES SRER B = (E R AT RE B
FraB B RIEN 2 BT o RS R R B M T RAE 2 45 R E0R
PMBO03 ~ PMB04 sz PMBOS B i B 1% F45 S LIPS B U PR P T2
HIEEIEAH . 94.4% 0 SRR Z 61.1% ~ 44.4% 2 50.0% - [
SRR A I LE B T F A R B R B Y BER B 2 2 4
Fy#E—25 T i PMBO3 ~ PMB04 K PMBOS 7 &5 & IR E <
TG A I R G R R R P L SRR B 2 A 8
B PMBO3 #1 PMBOS #7452 - (HI SR 158
AHIMEE TR S - H PMBO3 RIEAZE ISR E S 2 R
BT - RyiE—U RS PMBOS JEIRPRIER - BER SRR R
SR A B A RED A EE RN R Z WU S S B PMB0S &
LM R 2 BE AR - 2RI LUSUE LR R S A R
2 BRUEIT T o SEFEEURE PMBOS B3 I B LA S
TR B 1P oS LA RO G # B R - & BpTat
PMBO03 ~ PMB04 sz PMBOS T 73 5l 2 £ 545 e T B 58 2
RIET ~ M RE - T4 T e b s R S
LB AR R PRI -

SB13  &THEIR 359 & Bl R s H iln Z W20 i 98 — ZE [
D SRR S RIER ( BILEE K EE YR YR £
BN K A ) B R A R R AR)

Study of pitaya virus diseases and virus elimination techniques—
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Lee, S. S.', Kuo, T. Y., and Chang Y. C." (* Department of Plant
Pathology and Microbiology, National Taiwan University, Taipei; °
Master Program for Plant Medicine, Na-tional Taiwan University,
Taipei.)

41 HE 5 (pitaya, dragon fruit) B M N E RN Cactaceae) ~ =F4
KL (Hylocereus spp.)iVEV Sifsl - N EE &2 B EE - K
BB S LEIR - R S 2 B E W o AR AFRYITIE
IR A4 R R 2 B =fE Potexvirus &k o L » BIRE(L
NEIFEX (Cactus virus X, CVX) ~ 4LFERIREX (Pitaya virus
X, PiVX) DL & JFfR 85X (Zygocactus virus X, ZyVX) » [EIRGF
It B S LR B AU AERBREEY b - fEEFHHM
FEEI - RPRTAWALRE R MR S 2 2 =R s -
B R A B N AT RE S 20 DUFT 4y 7 ST R 50 - B REAHE
R E R - RIS S (A M R IE R R « By T IR &)
AAERREVIE RIEIR - ABHZERF AT A S SR E IR 5l -
WA A MBI B U2 R B - S BI E R aEn
SLRESR AR - EAHMEFRAVE Y - B R R TT RN
HREPMSEEE T - EHHMENA RN EANT N AR
MRS BN S FH S EE - i g 5= R E E R #®
TTHREE > g AREENRAR  (HE R AR R = A - DI
ARIRLR - AT DA R e R B R - BN EEREER S
RIEFE (1 ~3 me/L)4HAE 57342 (benzylaminopurine, BAP)Z MS#%
BET - BEF R A R ETREE » B SRR R R
R ALHER A A RUSEETE - MR TR A AR B B B
FBVRIER B P EINA A RATFRAVAE AR - BHBEES
SHBRASE(E - B BEREAEE T H NI 4 R
T ERF S A Y4 F Z (1-naphthaleneacetic acid, NAA)EABAP
ZMSEEE » EHAHM AR EN S RBER - 202 HE
HEVES oy > B AT AR R S THAH AR iR FE 1% - SHER CLIETHY
WG REMETHE - SRR S4B RV AR IR -
AHFEHAEE (A bt 7 2B L PR R S w2 H Ay - M [E
IRAFRERE RIVEEMIR - DUBIVR S E B Z (AR5 Y
AL o

SB14 i Bhl& oy AR R0 IR 4 B B BE D S A B Y 7T
AR E R AR (KRB fREE &)
A simple method to differentiate Xan-thomonas campestris pv.
campestris and X. campestris pv. raphani isolated from cruciferous
seeds—Chen, Hui-Chen, and Lee, Yung-An (Dept. of Life Science,
Fu Jen Catholic University, New Taipei City ).

Pl Xanthomonas differential ( Xan-D ) ¥F&EEtH+FAE
BHERSF - AT 5] 538 tH Y Xanthomonas &5 AN H
CHE YRR s PCRAGM] - #EA L R+ IR RIEHRE (X
campestris pv. campestris; XCC) » 75 55 FI| B TE B [F 41 B (X.
campestris pv. raphani ; XCR) » fiXCCKXCREXan-DEF &L
b A AERBE IR - B iR ERAL & X-gal#y Luria-
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Bertani agarf5 &R LA-X ) » XCCEtRE (1 » XCRE A ZH
&k EIDABEEZELA-XEFEE( LAG-X )& » XCCELAG-X
2@ 1f XCRANZEESE » vJIHZHAYRIXCC R XCRIE 5T HIZK -
FRETXCCRXCRIELAG-X 2 B RMNFK - FIFLAREA
SR BEETY-X (tryptone, yeast extract, X-gal) ~ &7 &
M G TYG-XTYCGNa-X (TYG-X&NaCl ) —fliisaskt »
ETY-XIrEAY » XCCEH M » XCREES M » (HIETYG-X
B b XCCRXCR 2SR » MAETYGNa-X | » XCCX
E5 M XCRAIZESE > HUHEXCCRXCRT A KMEX-galfe
71 HE & HEAT S InXCCOK X -galfE 7 - {HNaCIAIFEHIHIXCC
KFEX-galVEES) » AN EHIHIXCR » FHoME—H 8 > R
ENaCl » HAEEF40KCL » MeCLRH AT I X CC/K il X-gal iy BE
J1 o DL FTE +FAERHE T 53 HE B 1Y 10BEX CCE I R 8EXCR
Efk 0 XCCETYONa-XIBE A Fg 2 &t - MXCREFRANYE
EEGkt  RILTE+FIERME TRl L > 5 DA Xan-DEF AL /7 Bl
H Xanthomonas B IR M E % > I ERFFREENTYGNa- X2
BRE BREHOAIRBXCC  REELRHAIRXCR - 1f/E 5 HIHE
11 57 XCC R XCRE 1% -

SB15
for strengthening the effectiveness of fungicides for controlling
Peronophythora litchii on Litchi —Tseng, Hsiao-Tzu, and Tzeng,
Der-Syh (Department of Plant Pathol-ogy, National Chung Hsing

Application of Streptomyces sp. strain S1 as a bio-agent

University, Taichung, Taiwan, R.O.C.)

Downy blight disease caused by Peronophythora litchii has
long been a major limiting factor severely impacting the yield
and quality of litchi in Taiwan. The control measures currently
practiced in litchi commercial production rely mainly on application
of chemical pesti-cide mostly known with broad-spectrum activity
rather than that specifically tar-geting only oomycetes. Development
of effective disease control measure with improved environmental
friendliness and reduced need of pesticide application is urgently
needed for strengthening the international competitiveness of the
litchi industry. The main objective of this study was to explore the
feasibility of integration of an antagonistic Streptomyces sp. strain
S1 as an additive to strengthen the effectiveness of chemical control
thus to reduce the need of its ap-plication. The Streptomyces sp.
strain S1 was shown of great potential as a microbial fungicide
for the control of plant diseases-especially those caused by soil
borne fungal or fungal-like pathogens. The effectiveness of dis-
ease control was known due greatly to the mycoparasitic effect
rendered by the superior chitinase and glucanase activi-ties of the
bacteria. Screening of chemical resistance indicated that the growth
of S1 was not affected by a total of 14 tested fungicides widely
adapted for oomycetes at the concentration up to 1000 ppm. Among

these 14 tested fungicides, the mixed application of metalaxyl at
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80ppm, fluopicolide at 40 ppm, mandipropamide at 40ppm or di-
methomorph at 10ppm, each respectively together with S1 showed
additive in-hibitory effect of the bacteria on the mycelial growth of
P. litchii. As for inhibitory effect on sporangial germina-tion, the
mixed application of metalaxyl at 10 ppm, trifloxystrobin at 1 ppm,
kresoxim-methyl at 1ppm or amisulbrom at 1ppm, each respectively
together with S1 also showed remarkable additive effectiveness. An
additive control effectiveness against P. lirchii infection on litchi
fruits was also demonstrated where that metalaxyl, fluopicolide,
azoxystrobin, and cyazofamid each at 10ppm respectively were
sprayed with the addition of S1 broth culture. In ad-dition, on a
detached leaf system, spray treatment of S1 at 100X-dilution was
shown to deter the disease development for 12hr. And a pretreatment
of met-alaxyl, fluopicolide, cyazofamid, and dimethomorph each
respectively togeth-er with strain S1 24 hours before inocu-lation
reduced the infection to nearly nil. Although continued effort is
needed for the optimization of the combined use of strain S1 together
with tested chemicals, the accumulated evidence indicated clearly the
value of S1 as an aid for the integrated management of the targeted

disease.

SB16
Streptomyces griseobrunneus SGS3 for the control of pepper blight
caused by Phytophthora capsici—Liu, Su-Yu, Huang, Wen D1, and
Tzeng, Der-Syh (Department of Plant Pathology, National Chung

Development of a wettable pow-der formulation of

Hsing Uni-versity, Taichung, Taiwan R.O.C.)

Phytophthora blight of sweet pep-per caused by Phytophthora
capsici 1s one of the most important diseases in pepper cultivation.
Severe damage was usually observed during typhoon or raining
seasons in Taiwan. The antag-onistic Streptomyces griseobrunneus
SGS3 isolated from Taichung was shown of great potential as a
microbial bio-agent for the control of plant diseas-es caused by
Oomycetes. And a stand-ard operation protocol for mass produc-tion
of arthrospore formulation of the bacteria was established by a 750L
fer-menter. The spore yield reached ap-proximately 2x10" CFU/
ml. This re-search was aimed to develope a wettable powder (WP)
formulation for the control of pepper Phytophthora blight. Using
bentonite and micro-cellulose as the car-riers, and kaolin as additives
to enhance the suspensibility, a wettable powder with 5.2x10"
CFU /g free of contamina-tion was prepared by a Fluid Bed Dryer.
Examination of the shelf life of the at-tempted formulation after one
year stor-age indicated a better performance of WP comparing to that
of liquid culture broth. For broth culture kept at 6°C, the survival
count was 3.6x10° CFU /ml. Whereas for those kept at room temper-
ature, a rapid decline of the bacterial propagule was detected. As

for the compared WP formulation, the survival count detected after

stored for one year at 6°C and at room temperature respec-tively was
1.1x10° CFU /g and 7.7x10° CFU /g. The WP formulation also gave
a better colonization competence of the applied bacteria on pepper
leaves. On a detached pepper leaves and fruits system artificially
inoculated with P. capsici, the application of broth culture and
WP formulation each at 100-fold dilution both showed significant
effectiveness in reducing the fungal infection. In a Petri plate system,
the application of SGS3 broth culture at 100-fold dilution showed
similar effectiveness on inhibit-ing hyphal growth of P. capsici
as com-pared to that by the commercially avail-able fungicides
including metalaxyl, fluopicolide, dimethomorph, mandipro-pamid
and Orvego® (mixture of dime-thomorph and ametoctradin) each at
recommended concentration. As for inhibition of sporangium and
zoospore germination, a better performance of SGS3 was detected.
In greenhouse tri-al, application of 100-fold diluted SGS3 broth
culture in simultaneous with inoc-ulation effectively controlled the
infec-tion of P. capsici on pepper seedlings; the application of 100-
fold diluted WP formulation 2 days after inoculation showed an even
better effectiveness. And for the pathogen-infested soil sys-tem,
amendment of 10% (w/w) WP formulation was also effective in con-
trolling the fungal infection. The evi-dence accumulated indicated
clearly the usefulness of both liquid broth culture and the attempted
WP formulation for controlling Phytophthora blight on sweet pepper.





