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Occurrence and control of the emerging water bamboo curl mite
Acaralox sp.— Shu-Chen Chang', Hsuan Shentu'('Division of
Applied Zoology, Taiwan Agricultural Research Institute, Council of

Agriculture, Executive Yuan, Taichung,Taiwan 41362)
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AT IR 0 10 H A HERD 2 HH — e e 55 T PR T
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B> —HAEHEERFAEGERR - sL2E RIFHEE - DIRE
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KS02  H ARRKITHER (Spodoptera frugiperda) 76 * I
IR ETHER K — M EA (I FEERE Y2 R
The current development of pest management for newly invasive fall
armyworm, Spodoptera frugiperda (Lepidoptera: Nocyuidae): what
we are doing and will do— Yen-Po Lin (‘Dept. of Plant Medicine,
National Chiayi University, Taiwan 60004)

FXITHE & (Spodoptera frugiperda) & H (Lepidoptera) ~ &
IR (Noctuidae) » BRGER (Y Faa P ATeE " =AM, 2
BRI (S. litura) FIGHSER M (S. exigua) [E)E > HIFERSE
INELF R B EF I M o {EAE 2019 £F 6 H 8 HEBEC AR
o PKATEE 8% Ky 2% B (polyphagous) 18¥H » &5 FHEM4C SR %
2 76 B} 353 f&# > U A EARARL (Poaceae) T4 - HATEY
NEEREIORFISER - HAKRE -~ /oK - BFEZE - JREE
B BEEIEAETE #4508 o RS e T B 9 A
FERAFHEBNEY) L 5E B AT 52 - HET 2 R B e s AR
B NSHIRITHE 8 2 27 LAEYIAC S, - BRI 3238 BRI
@R EEHBRGNE RSB F R - ME =N T
T4 R B S AR e o S RBUR AL SE A S S )
% A Akt (Amaryllidaceae) ~ B (Allium fistulosum) ~
ZIEL (Anacardiaceae) ~ T8 (Mangifera indica) ~ +FA6F
(Brassicaceae) ~ JHZE (Brassica napus) ~ HE (B. oleracea)
/INEZE (B. rapa chinensis) ~ JE{GFF (Convolvulaceae) ~ H
g% (Ipomoea batatas) ~ #f & F} (Cucurbitaceae) ~ & &7 EH )X
(Cucumis melo) (fhmfl @ ZEHF) - EFR} (Fabaceae) ~
(Glycine max) (ibfE  EER) ~ PR (Malpighiaceae) ~ 75
ENFEREPE (Malpighia emarginata) ~ TR (Musaceae) ~ &
B (Musa x paradisiaca) ~ KAEF} (Poaceae) ~ LK (Zea mays)
(5LfE @ FE) ~ iRl (Rosaceae) ~ Bk (Prunus persica) ~ #ii
#} (Solanaceae) ~ #iihli (Solanum melongena) (fif&E @ EG203)
FEHhi (S. lycopersicum) (ffdE : 1L390) BLEFR] (Zingiberaceae) MY
B (Zingiber officinale) 55 - BB IR H BRI T B d i ST 1R



50 J. Plant Med.
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EZEE - FAO £ " ok ERITHESE 2 &Faba , T xR
(EEE (Metarhizium) 554 E BT EH & 2 254 BA I
71 BB E A HAFR R RS ) MEEAGRE ST
FoRHE R EEAhHERERBREAIET 28488 - A
EARE S 2) BB KEEYREAHFENT E RFELHE
BB (M. anisopliae) 5 78RR (MA-1.s ~ MA-5.8 ~ MA-8.s ~ MA-
11.s K MA-12.5) HRITHESEBSERER 30% ; 3) HEOEE
(Beauveria bassiana) FEfh$IITHESESLRTATHL] - (HAF]
AR EEE ST (Bacillus thuringiensis) 2 /N[ 1€ 5 FH
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KS03  REE T AU AR E S o i A EL T &Rt
(1 —Wu, L. H. ', Thomson, L. I. *, Hill, M. P. *, Hirst, M. J. *('
B REHE KR YRS 4 o SBEARE LR - R
RFGERE TR R T S SR 40 A% - ‘42 Floi R EYE)

Application of distribution data and species distribution models
on latest invasive species under climate change scenarios—Wu, L.
H. ', Thomson, L. J. %, Hill, M. P. *, Hirst, M. J. * ('Dept. of Plant
Medicine, National Pingtung University of Science and Technology
Pingtung, Taiwan 91201, “School of Bioscience, Bio21 Institute, The
University of Melbourne, Parkville 3010, *CSIRO, Agriculture &
Food, Canberra, Australia, “The Royal Botanic Garden of Victoria,

Melbourne, Victoria, Astralia)

As the frequency of extreme climate events increases, there will
be different responses among pest species and species interactions.
Understanding such interactions should assist the implementation of
control strategies, by identifying appropriate biocontrol agents for
use or determining the optimal timing of the release. The aim is to
introduce different approaches revealing extreme climate changes on
the distribution and spread of the latest invasive species, especially
for integration and application. Several species distribution models
(SDMs) such as MAXENT, CLIMEX, and Insect Life Cycle Models
(ILCYM), can be easily adopted as to how invasive species will
respond and acclimate to such change scenarios. Insect pests provided
the most well-studied models while inconsistent experimental
paradigms and lack of cross-disciplinary expertise might impede
the data integration. Considering climate variables associated with
species distributions in their native range, the effects of ecological
and evolutionary history on species acclimation was found on several
agricultural global invasive species, such as Halotydeus destructor
and Aedes albopictus. Model applications and its predictive power
will be greatly improved if uncertainty includes disturbance, resource
availability, and biotic factors could be better quantified by model-

based experimental paradigms.

KS04  SEMIMEYEEERE - 5 - BORBLARLN
SRBLPLICE I ATREME —BREEAL (BT P IR YRR )
The chaotic disaster of alien species management in science,
practice, policy and law and the possible ways for improvement—
Shen-Horn Yen' ('Dept. of Biological Sciences, National Sun Yat-
Sen University, Kaohsiung, Taiwan 804)

SRR A= (invasive alien species){EEMOBILEE - AHTE
T~ BRI E R R S R e FEEHE LR R
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TR AN AR T YRR o N LB S T e
BB S (R ARV RE B R E Y AT AR I - BEAH B4R
AN EEE RS & s e N E Ry - B
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fli ~ HBHRE AL - BRI - ARBE - DR ST HREE
BT B R BT MERT 0T o BT T ESER A BT TAEERT
TRV BT 45 - £ PR E - AZIERER - 555 Bk
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Brief introduction of plant disease and insect pest report system —
Liu,T. S., Lin. Y. W." (Taiwan Agricultural Research Institute)
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(weisungli@gmail.com) ©

BRERERME (Pests Survey, PS)

PS-1  JCEFMBEL ST SR B A S B RIAIAY 2 24 B R HL S
M2 oM — $R(ESY ~ Y S - ST GG HERR R LR

%) The improvement and evaluation of the attracting effectiveness

of a paste formulation for the control of oriental fruit fly and melon
fly—Chien, W. J., Tseng, J. C., Hsieh. Y. H. (Department of Applied
Chemistry, Chaoyang University of Technology, Wufeng, Taichung,
413, Taiwan)

JNVE I S R T S R E A I R E e
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ELEN

The revised checklist of rice insects and mite in Taiwan— Wang,
T. C.!, Shih, H. T.}, Lee, C. Y.%, Huang, S. H.? (‘Applied Zoology
Division, Taiwan Agricultural Research Institute, Council of

Agriculture, Executive Yuan. Wufeng, Taichung, 413, Taiwan;
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"Department of Plant Protection, Chaiyi Agricultural Experiment
Station, Taiwan Agricultural Research Institute, Council of

Agriculture, Executive Yuan Taiwan. Chaiyi, 600, Taiwan)

AT T R 5 BA KT E 448 - $HER1943-2007
i B TEEERAG, - TEEBEYERAGE, 0 TEE
KW Fam K T HEYREE S 2508 KA RECLM 4 4R
SR KAE S &40 B 5 0 B 88 PO P 71| 5 e R A M TR B ER 3
E 2L I DL IR A% B & R (Global Biodiversity
Information Facility) & 4=%)[# 3 8F (Biology Library)fJ48ik i
TTEARIRE » [FI0 LT Y18 [F ) 52 44 (synonym) HY B2 3 > 3If7
P FEEEE A LAY R - RSN ERN T ZEERL
H, o~ TEBHEYFSENE, 0 TEEAEZES K THEY
DR lEl 8 22 518- KR ORa& (L) o 73 Bl FEFIHI1T ~ 108 ~ 59 ~ 58
T PR E e R TR ORGSR 25K RE R (D) |
FIHH TR - B KA E SR 8k S 138 B2 45 - o0 )l B L
El347E - S H 3% ~ P E67HE - 25 H 318 - Sl H 247 -
PR E STE G E 2T R AR 4R el B 0y o o fERE
TESLABME - 735 A is @R (Acrididae) B 7R TGS (Omocestus
formosanus) ~ 4% FEWERN(Aphrodidae)Hy Eucanthus semiglauca
R s R Anthicidae) (YA SRl (Formicomus braminus) ©

PS-3

begomoviruses in Bemisia tabaci— Sushanthi, P., Li, W. H., Tsai, C.

Antagonistic interaction between two host-specific

W. (Department of Entomology, National Taiwan University, Taipei
106, Taiwan)

Polyphagous vector can acquire multiple viruses from one or
multiple host plants that leads to mixed infection in susceptible
hosts. The interaction between multiple viruses in vector may
be classified to be synergistic, antagonistic or neutral and may
contribute to a huge shift in the disease epidemics. However, only
few studies examined the virus-virus interaction in vector, and its
ecological implication remains to be elucidated. In this study, we
examined the interaction of two host-specific begomoviruses that
are transmitted by a polyphagous vector, Bemisia tabaci, namely
squash leaf curl Philippine virus (SLCPHV) and tomato yellow
leaf curl Thailand virus (TYLCTHV). A series of experiments were
performed to study whether the acquisition of one virus affects the
acquisition and transmission of the other. The results revealed that
pre-acquisition of either virus had no effect on the acquisition of the
other virus. When melon was inoculated with SLCPHV by B. tabaci
carrying two viruses, SLCPHV infection level was lower, compared
to melon inoculated by B. tabaci carrying SLCPHV only, whereas
the difference was negligible in the case of TYLCTHV. To validate

the competition of two viruses in B. tabaci, saliva of whiteflies was

collected after the whiteflies acquired viruses from a virus-infected
plant or two virus-infected plants subsequently, and the titer of both
viruses was quantified by quantitative PCR. The results revealed that
TYLCTHV had an antagonistic effect over SLCPHV. Taken together,
these data illustrate a plausible interaction and competition of the
two viruses in B. tabaci, and the interaction may have a significant

impact on the disease incidence on a wide scale.

PS-4  SEFCRMHEMKITHESA L FF A 920 & —
IR - RV~ SRR - MED (HIIFESEREEYSEER)
A preliminary survey of endemic parasitoid wasps of Spodoptera
frugiperda (Lepidoptera: Noctuidae) from cornfields in Taiwan—
lang, C. S., Cheng, Y. H., Wu, C. W., Lin, Y. P. (Department of
Plant Medicine, National Chiayi University, Chiayi City, 60004,

Taiwan)

572 T 25 N A R 0 B I L > FR T B 8% (Spodoptera
frugiperda) J& 5 HRHRFL (Lepidoptera: Noctuidae) HJA 2019
FHERAEEE  BHT THEREE 76 Bl 353 L LEY
EEATLAEE ERERRFHEY R - & RilHth Z &80
e 2 J7E R LR EE - (BN &8 e S s
M2 A EISEE F ok A RE &R > HaEERE > K&
it & B B DA VA RKAT B JE R A Z 51 < 1 HA A&k ST 5
(Bacillus thuringiensis) EEVIEMIPGERAE S > IR #H
AR o (EAFF AT SR 4 27 A e R H EL FE Ehie
= LaeS) - B HEERHE R - 2305 TR & B
ITHSRGHNESE 82— « RIFSCART BRITESRT AR
% WS FORHB SEA T F AR ZE R R F L BFH L -
W EER A T FE R SIS ~ SR AR s I A A e 2 e
HRKITE SRR e A2 « HATRIEP 8 1 1) 34T E
a4 F 2 A SR (Ichneumonidae) 2 FATE 5 B BRI {E 1%
(Xanthopimpla pedator) ¥1/Ng@#%F} (Braconidae) $fE  2) M3
s 5 - IR T H magh @i 27 AR 34T 10% - 1R ERHE AR
BRSBTS HURAAE - 75 S A B T T S R 25 AR I Ay
B Bl - Rl H R HE AR a S BRI 275 -

PS-5  &UE TR S KA T AR R R R AT —
BmIE - FRA - B M0 (B ERREEY R
%) Evaluation of virulence of commercial Bacillus thuringiensis
strains against Spodoptera frugiperda (Lepidoptera: Noctuidae)
in Taiwan—Wu, C. W,, Tang, C. S., Cheng, Y. H., Lin, Y. P.
(Department of Plant Medicine, National Chiayi University, Chiayi
City, 60004, Taiwan)

2019 £ AL FREN i 5 7R iR (Lepidoptera: Noctuidae)
PATE & (Spodoptera frugiperda) S Ry ®E FORERAFIE
Yy (HRHE S FHEERZE 76 7 353 ML EMEY) - BASp e



BIEZ BT  SEINERZ BN & RE AL E R o BLS T
= R & EROUEHGRE R EE R T - EREIN
FRAABEEMEZAEYRSEEEHE - SC ERIR RS
ENFHLEAEYIVNEEM - AR EBER TR (Bacillus
thuringiensis) 2 F>K HMiE £ o RUTFEA0 T fiF = 71 Bk 5
JEE YRS DT ES R B EPETT > WL E 2 mS
ZE R EHE 2 AT SR B A SR - SRR e T
[AI 2 JEEHT (kurstaki) FIAHE (aizawai) dhZ B4R (REGHERS 22
MR R ERER (WE @ B5B) g EHE
thig g S > AR 27 £0.5°C ~ HERERE 70 + 5% ~ Sl
H 120 ¢ 12D & PR EA D s R HE TR & HAgtE
X BHEEIECER - 75 100 € > 5pp 5 B - {t
IGEHREAKE N SEE « BT - B RS
TCHRR S 2 TORMERE - BRTOIFEE © 1) Z8KITHESL)
R NEFE DR AERE RS 2) MamEe R sy it
PR BEEL ANDARCR B EERT T R R 3) ARmRER
BRI > ARG da TR = RN CREETHE 80% LA
b o IRILEBIHIERE AN ZE » BT LR R TR BRI ST - A3
A B s 2 TR > DU R S -

PS-6  EEAHFHEEEELAE -HEE - RKHE - @
BE (TR EZEGREARATERSYA - "= BiE
Hhi=)

Species of mushroom mites and their damage on Auricularia
polytricha in Taiwan— Shentu, H.', Chang, S. C.', Ho, C. C.
(‘Taiwan Agricultural Research Institute, Wufeng, Taichung 413,
Taiwan; “Taiwan Acari Research Laboratory, Wufeng, Taichung 413,

Taiwan)

BN % BARE BB RE (Auricularia polytricha) » F LK
e AR B > BB EURE £22-28°C o R E S AR
RyhE RS AP T aETE o REARISIREIAE A PORRM - A
shE(E BB M TR - H2RBRENERIEEEE
RG> P14 EeE - S > PEES - APTR2018-
2019 F/EHT ~ & ~ B - B FRSME - H£5119
MIAREAG S - RS - Wl ATEARERGEH A - 77
&1~ 2 H (Trombidiformes, Sarcoptiformes) ~ 258 H (Prostigmata,
Oribatida) ~ 4%} (Pygmephoridae, Acaridae, Glycyphagidae,
Histiostomatidae) o H 43 1fi i &Y By IHIE B PG % Luciaphorus
perniciosus > FRETEE Pediculaster sp. » £ /RKHE BB K
HEHEEEE4E > NEAREHEAH T SROREESIK
b FERBRPRELRER PELERES - EEWE
Luciaphorus SHAERETN2E » 43 5B REE G Luciaphorus
auriculariae ¥ Luciaphorus sp. > & 1F 1 E4EE3E » 070
b o B TR A S AR B SE R A U Histiostoma 82
&~ BiHWs Glycyphagus J&1FE » DI G &R Tyrophagus
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putrescentiae & o [ 75 8 85 Y 4 i 5 o0 A AN 5L 46 BT B TR
e T E R L o T RS EERL3mmAY A ROk s R
GHES TR - ARG B O IR R RS - SHiO
W RPOERATAEEL R - R - R BR M R
GhEL - BiEh R E U O CEGIIZ T 2 /R - &
EIFEEEREE - B LAAIRE R —/ N BB S04
iR R AR AR ZWER - FRPREERRR
—3 0 AT EEREE - ARG LTS 5 B
FIIRE RSy - WA P RREE - IRIBEHAGER - FHEEE
BEEPT G ARG R IR EE T - KRR ERAF TR A
GEEAVIRIE - DAREE B A HA RS -

PS-7  OMWESR/NEEAE A LEARE E AR S 2 WP ST — B
I MREE (BFE R REEIR R R

Preliminary study on the life history of the coffee berry borer,
Hypothenemus hampei (Ferrari) (Coleoptera: Curculionidae:
Scolytinae) on artificial diet— Wei, S. H., Lin, M. Y. (Department of
Plant Medicine, National Chiayi University, Chiayi 600, Taiwan)

WYEEE /NEE (Hypothenemus hampei (Ferrari)) BEHE ~ &
B8P - /NEEETER] (Coleoptera: Curculionidae: Scolytinae) * £
Sttt AR LA B Y e o bR A AR YRR
AEVE PSR ON ~ 4hEk » W R R SR A AR A IR SR N A R g
B OEE) » R SR SCEC R AR WSO Y B BT
JE o AeER DA TEIRHEITEE - 7Y 270C ~ FHEERE 70% -
FEHEHA 12: 12 (L: D) Z{(F NEfTARTE R 2 B%E o S5 -
UtERONEI % 5.19 H > i@ 858k 19.15 H > WA 4.58
H o HUNSE 2B 27.04 H - M - Mk tbplgksy B
5.43: 1 HEG R 31.50 811271 H > MRS dre &l
63 H - milfEpksaR &R 24 H - AREHEZH5 > BHBER
BE) > B EY - Bl EREE T - DIiREE
FItER > BIEN & o AUTSCEEunyESR/ NE Y A TE TR
TS B3l se 200 i thas s B AR AR AR - Mk
JE S B B b 2% -

PS-8 5 R 7 77 1 4 83 35 M 4)) &5 94 (American foulbrood »

AFB)i# — it - BE0R’ - #EE' (B FREHEKEEY)
BEZ NI EAZERS)

American foulbrood to the larvae of honeybee (Apis mellifera L.)

in Pingtung—Tseng. P. Y."', Yeh, W. B.%, Hua, T." ('Department
of Plant Medicine, National Pingtung University of Science and
Technology, Pingtung 912, Taiwan; “Department of Entomology,
National Chung Hsing University, Taichung 402, Taiwan )

B R B BN R 0 B IR DGR VS 7 14(Apis mellifera
LA - 201922020 AF 58 & ZIE IR (Varroa destructor
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Anderson and Trueman 53R - G EERRTE T &S EH
TEFE(AWR) » BB (P S A0 R AR D Rt M B 22 Y IR B (B L)
HERAEE LS8R T SRS AR AR - HERmAE - AlGIEHE
RV R TN 2T Bl » [RIBE ARSI 9% B AV BRET i Al i S
Hh &) ek I U 9 9 T TR R I 9 i 1 4 A B e i B st 1Y A B
P o A S (Melaleuca  oil) ¥ ML R 2 INE R © BF
eI E Ry - I LAE R A E £ (Holst milk test) Ml 28 14 4)) &5
RS = & Ry PN A E R R > FFLATE T 1% 4 &5 DA Brain Heart
Infusion (BHI) AgarEfTHi&E » BIZETE ARG - TR R
R A S A R FH 16SIRNA SRS AL R B B BB [#109PCR
HEITAFBY 6 © 5T RIS A g 4w e e ISR IS -
053 B L a2 i i LA FBIR 35 48 A5 2 AERH M - BB AR
et T ZabiE T AAR AR M0 2 M a3 AT B i B 2 SIS -« 46
RN+ A& Z B TR HIE R 2 M 4h #2095 - H DABHIES
Bi% 0 ABZEREORE - mR o BGARAT - KERER
R TEL R B IRG R - BEEZER - AFBREEYi4)E
ZFERRE (Paenibacillus larvae) E &MY > BIERIEAFBE % &
A TN L AR U R A - test /3 T R p<0.0S L BIEE 22 2 > B
PN L) &35 2 95 4 BL R I A EARRATE o ZSM U R
FERIE » B HIAFBRE A& » BURASHE M I AFB B 6 4
HIHIR -

PS-9  RKITEERE IR L2 405 0 GRS & — BUIE ~ M
EEE- XGRSV = 2ick7)) &5 )

Life history and population parameters of Spodoptera frugiperda
(J.E. Smith) (Lepidoptera: Noctuidae) on Zea mays—Liu, W
H., Lin, M. Y. (Department of Plant Medicine, National Chiayi
University, Chiayi 600, Taiwan)

PKITE. & (Spodoptera frugiperda (J.E. Smith)) J&#FIEH -
Wik Fl (Lepidoptera: Noctuidae) * £ 2019 FEH ABEE 2=
g o HFFTHEYE 76 B M 350 1 0 HATEEZEE TR
Al SRR I Ry B e R G E FORAIANIEN L » BB
BHEATEE#E £ SRAG I E SRR IO - Rl
Dl ok 2 B R #ETTEE 7 270C ~ HEEE 70% ~ e
H12: 12 (L: D) ZOR(F T HEFTIb A S S e - A0HE— 2P 4RaT
HIER & - SUEEREINE S 2.00 H > 4825 6 i > HE
BRI R 3.37 ~ 3.19 ~ 1.90 ~ 2.00 ~ 2.20 % 4.86 H - #FHA
Fo 787 H o M~ ke Fanorhl Ry 14.00 81 1427 H - &
W 45— A= ST AT EE 781.83 HLUN o DAWA MR AR da R MEL T IR RE RN
2R HOFESER (RO) Ay 230.5 KIONAMEAES ~ NAERTER ()
B 0.1564 day 1~ &%RIEEER (1) B 1.1693 day 1~ S
AR (T) Ry 34.78 H o ARalBn gt ik 778 83 AL 4R A8 RO it
R ZHREGER - TR HREZEENGEE 2 28K
-

PS-10 i ATEYIRE S B SIHOME A% — BLAZE' - IRSER -
filfepk' (EERRERE S  EEREERE)

Phytoseiid mites intercepted in samples imported to Taiwan— Liao.
I.R.", Ho, C. C.%, Ko, C. C." ('Department of Entomology, National
Taiwan University, Taipei City 106332, Taiwan; ‘Taiwan Acari
Research Laboratory, Taichung City 413006, Taiwan)

ERACHIE SN T SN RAEDH AR - TSR HAe
BN ARERRS - P AR pE AR - e
fE ) R (Gdroidd - PRPTHE) SR ELEE 2,700% - i
EZEEATAIECH: 64 f - HINSHEYNUE &S & (03 - 6
i#5F) AP aE S - HATEA 12 e e m it
FEFARY R - $RE AR AR I E HAIER - AT AMRHIZAEY)
PaEM AR EA LY - HAERZISERATRZE -
AEFFERG R E 20060 44 2013 FhaE i BinItE 4z - 48
st 2 iRt~ 8 & ~ 25 > Hg 6 AL LAY - i
BHRERT R R IR 34 FEIEY) > Wy REABEETITE -
AKE -~ B E AR AIGEETA 12 BI5E - AWSEETEm 25 fEiE
Sl B L AR - PHan ZRBA(R > BIBEHHEARGE Z R RiET
Parili

PS-11  Wolbachiali ZJi* FI 4 B ST £ A 75 H ARV 72 5 —
[RZEER ~ FEBRIE ~ A0 (BIILFF R RHORER HEYIBEEE )

The difference between transmission of Wolbachia A, B group in
Aedes albopictus — Chen, Y. Z., Lai, C. T., Wu, L. H. (1Department
of Plant Medicine, National Pingtung University of Science and

Technology, Neipu, Pingtung 912, Taiwan)

Wolbachia ¥ —HAE 3 A BT > RE AR
#60% HY s B AW ERLENY) - Wolbachia Fy T SEIIEIEFREER
Jear LRVERSR - e » SeEE AT > TR R ¢ o
PN AR T~ WAL ~ R R R AT RS AR AR S 15
AE S0 WG I S B ATHH] - Wolbachia BEREE IR (A 4R 3E
U2 Aedes albopictus » REFRARSEI6% » AR 122
FERHE T 77 U EAEHE o AUBate R R (S (B
BT~ N ~ B AL albopictus B Wolbachia [Z% (n = 5/
EHEEE) > DL Wolbachia AR =EE100% BRENEBN A.
albopictus B = PR BN & o T Wolbachia JEELHTHR
R > BEREFS E TR Wolbachia » {BEE FisZ BRG]
Emasf » BRI AL albopictus [GIFFIEZ: Wolbachia A ~ BRI
B T E (RS TR (RS T L BB By 22 2 - - UfEER
B R ACAHEIRTA ~ BIEEE 5 ifn T (UL s Al 4 R B ET
(n = 12) - &EFLFIILLE - BRI Wolbachia AJf
BRELRE L NTEHIYR Nephila clavata ~ B35 Altica impressicollis
ZHPR (AF232235 ~ KF163368) fxi#4T - AHIEELI93% ¢ 1M
BIEEEE N R ARSI A, albopictus ) wAIbB o AW SE 680



Wolbachia AWEEEY A. albopictus BT &5 A NE | 7 H R
e o HEMTREHY IR R By Wolbachia fAAENNMEdS - 7 Tk 2 FEEL
Do R BFIHIPCRIEM] 5 559ME Wolbachia {EREEVELTTS »
T U BN ERAY AT - R R SRV IR B T AN
WHIEEL Wolbachia WEEE > BT LASLABE MR RAFAE eSS - - =]
RERIABIRRIE AR E RIS - R ISR 4D 55 85 BT B P &
TS 1R RSN [FI MR M RS Y B EAT - AR AT AR B AR T A
4t 5 DU IR [El S % Wolbachia [ A. albopictus 5838 (cross
test) » FIFRAHRAERFIN: - R EIT R ER T ~ MERIERF
(RSB A5 R ARSI L EREE RAYRA - fR b EiE
YA, albopictusi i FH SRS B 5L AS s -

PS-12 EER/NAEEE (Snellenius manilae ) ZFAE KT HE S
(Spodoptera frugiperda) 73 E 30 —BlPIE" - F=AHH" 7
EX-RVARNQEN - YNE 2kl ey B R A 2 E
BRER LS A THREKER )
Growth performance of Snellenius manilae on Spodoptera
frugiperda—Huang, Y. T, Hwang, S. Y.2, Wang, C. L. ('Master
Program for Plant Medicine and Good Agricultural Practice, National
Chung Hsing University, “Department of Entomology, National
Chung Hsing University, *Department of Plant Pathology, National
Chung Hsing University)

PKITE F(Fall armyworm, FAW; Spodoptera frugiperda)Fy
BHEEESR > SRR RERBEERSL - EoRkMaize, Zea
mays) R EBEIHEY 2 —  REBEEE - DOH RRE
SHEVE ~ KRIZE R R R - R Mk ~ R =i
& AR BE TR (E8R) KERFERIAHE - B
FESER ALY » FOREIE & - 5 R BBk T & E R b
JEEERE o MALEREER SRR EY) 2 K B R ITHE & H bt
MEINBE Z A - 2019426 H AL 35N R IR ik it i BB 1 5 2 Bk AT
HaxH RAREZE » WETEZEICKHPEBRAEE - K3
% B Oy R PR B E A NI R T e 2 Bl e ) - ¥
GiEar RIS G VA ZEE - MTHESRMEEGEBFRAZ
BIAUR Hk(Spodoptera litura)[E BRI F} Spodoptera J& > 722009
FEBRIFYE SR h sk - RISURIRIN RS T
Kt aoR 458 » Hop B R/ Npi&(Snellenius manilae) 52
ERSURIE R D T AR e ~ AR e A A H
PEE o IAAREER2612°C 5 FHEDERET0E5% 5 StEHA14 : 10(L : D)
ZHIFBRIET o eI e i g B e 2 6/ N AT 2 AR 3
ERATHER - BIEh D O R 4h s IS E PR KRBT R
9.35 £1.82H - UFHASE & KB 56.15 £1.44H » THERLE
92.56 % °

PS-13  REERF & HAERANE -2 - FFER
(TEFtREZRGERERELRES)
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Biology and management of gall-inducing weevil on gac—Tsai, S. ],
and Hsu, Y. T. (Taitung District Agricultural Research and Extension

Station, Taitung county, Taitung 950, Taiwan.)

KEER (Momordica cochinchinensis) Fyif &R L&
TR RO T LR o ARSI B M R S R R
W Rl —ERE NS L ERERE > THEARERS
FIEZ H &2 FH R e - AR MR F #E3E MyBaridinacia i}
Acythopeus& 2 F 554  fiaifefE3.5 - 4.5 mm > ks a] Yy
EANEL IR - MESRACRR 0 ISR IR S > BHHNE
FOERRBIRERZ] - M H P —EREDY - IFE GE R o 3-S5
H 5 2h&aEiRet - Gaa - e » T LEETTEEE P E
B RSN AR KT R I - e i i iR AR - pas b
TR S RS R IEEL ST - BRI g R ERE - K
@k DA OISR S B S E LR - IREFRUE R 21 WRTER E
AR REFE SN - S E O mER I o e BT
AR RBATE > BREIFRES0% DA I o 3 7 BER SR I IR ]
SISO ONEE - MERCEEEAGZE « 5%ah B Rz A S a0 g
il A1 e e EE e MR S EEma > -

PS-14 1 g5 5 R 6 H 35 m AR SRR 2 B S 2 UF 47
Bt —HEAE -~ WSFRE - K E (RERBATERRERR Y
FTEIIRE % - Rl BR P s e B P e B %)

Feeding and oviposition preference of sweet potato weevil (Cylas
formicarius) to different cultivars of sweet potato tubers—Lai, P. Y.!,
Huang, S. H.!, Lai, Y. C.2 ("Department of Plant Protection, Chaiyi
Agricultural Experiment Station, Taiwan Agricultural Research
Institute, Chaiyi, Taiwan; “Department of Agronomy, Chaiyi
Agricultural Experiment Station, Taiwan Agricultural Research

Institute, Chaiyi, Taiwan)

HES Cylas formicarius (Fabricius, 1798) By H 5554 M
e 2 BB R A B H G OV YRR A - Zh&al
(LR EER NI & - (R B R R RO EE - fy T
Hem e A EHE LR BRREAE AN EEINZZE
At A 68 T H SR AEE &5 ~10 ~ 31 - 57
66 ~ 1374 955 6 {1 s H S5 S T BE I S R R R I
abe o BEEREEIRAE RAUR - BRURRRESRRAS N BES
F210%%23.9-30.4% Z bR i » HARB GRS - MERT4%E
BERERE Bl 0 506.7-8.1% » STERL ST FLEUR P L SR L
TN A A o JREEERMEEURAS SRR H s
M B RI109 2L - TIFL9273.9FL/88 5 » ERAG
FETASE221 AFL/EER - GRETIS D 134 .8FL/EEM - AAlET
BPHER B SERBUR - BREEST ~ 66 ~ T3RT455 2 PHLE SR
BHc S SEEIIA27.3-32.6%/FMR - mEM A HER 0 BR10
SRV o (B 1358 /FEM - 47 BRI » BEEST ~ 66 K T35R i)
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2 A FH 8 s Y H R R 2wt > Hh 5 R 10986
HRS B B R mY - A2 A MR EREE RE
UNZ AT o I & R 745 I e 7 BRI 4 D R > L&
REUNFIG ST ~ 66 K T35t F i BE R - REIFTiE—
R [E] dnfe 2 HEE R S SRS Y B TR oA

PS-15  EFEmEREZEEREE - REE - s (L
FERNEEYEER)

Investigation the bulb mite species in Yunlin, Chiayi and Tainan
district—Wu, W, C., Lin, M. Y. (Department of Plant Medicine,
National Chiayi University, Chiayi 600, Taiwan)

R (bulb mites) RyE2BEE Y LUK E R 2 — » HALHEKE
MR ER s EAY K SRAR B 5 F3g T > L DUE R - BEF
o L H I E 2 E o 2R R E AR H EEAE RS
THEEILAER - BRESEE =8 EIREE - RIEERE
PEREMEMRIR 2 - B ERZ GO SR AR EE ARZ
BA T o R I FH R A AR R 2 BRI RIF IR SR TE 5 [
FREGAE Bl R g s R E a4 > R AR 5 Bie R 0 i
VEZ ORI W B IR BB Z A E VSR R E - (EEE LD,
Rhizoglyphus spp. 2 TR Fo i W > ZRIRE A Cosmoglyphus
spp. Ml Sancassania spp. )& 2 fREE LM 4 - KFEERE
72 rA M S EREE SR DB R W e 5 2 fE ik - HEREETEY 70 3l B
B EEH - HE%  REHEEY P P T B 6 A
FETE - R AT IR R B BUE o AR AR AR
305 - sRfmiRim 2 FiEg - TEEFESE Ry Rhizoglyphus setosus
¢ Rhizoglyphus robini » 53 il G EEALEE 2 61.8% F10.9% »
Sancassania spp. RIRZ > B517.8% ° Rhizoglyphus setosus &
HEE BT AW B EEEH T a > FEE - B
B2 S LR E TR R 2 5% > A Rhizoglyphus spp. ~
Cosmoglyphus spp. F Sancassania spp. ° FAE4E SR Sancassania
spp. JRAEFZ 3 X L8 > MM ZERENTT - B - FHEH - &
HEGREKE G A RES L RE 2 RE -

PS-16  OREMRE T GEICAIEIEHE b2 S g taR -8
EIE' - e - thEm - MEE(TBRr R EZ A g R
SR FT LV B B BR 3 T ~ T B L B e R s B AT
JE R B 4H)

Temperature-dependent development and life table of Frankliniella
intonsa (Trybom) (Thysanoptera: Thripidae) on sweet pepper. — Lai.
H.S.', Chen, Y. ].%, Chiu, Y. C.%, and Lin, F. C.” ('Fengshan Tropical
Horticultural Experiment Branch, Taiwan Agricultural Research
Institute, Fengshan, Kaohsiung 830, Taiwan; “Applied Zoology
Division, Taiwan Agricultural Research Institute, Wufeng Taichung
413, Taiwan)

SEICLEIE (Frankliniella intonsa (Trybom)) LAEHH
(Capsicum annuum L.) BEF GIE12 ~ 17 ~ 20 ~ 24 ~ 28 ~ 32
B36CERT - B RS HEXBY# SN EE » WL
AR ar g T EAE 1T ~ 20 ~ 24 ~ 28B132°C HYERE/ T & - 45
RETR 0 B EHIE12-36 CIE P8 B 5 - UVHIAE36°C I {2
2.0 il > FE12CHERELR.2 i > — R 4hEREAFE36CHEL3 d
B 0 FE12°CHEL3.0 die e - R4 EIHIE32° CHEL.6 dicE »
FE12°CHELS.] AR - W36 CHE2.0 did @ FE12°CHELS.6 d
e 0 HUTEE 2 RE 32 CHET.S digdd - DU2°CHES5.T di
£ o ERSBEBERIET R L2°CB36 CI S - 23 51 587.5%
Bi85.79% » LI24°CHFELAK - {£9.9% ° 17-32°C (Y88 & iR i
RIS DL E SR YAT > UNEE A 2k ER AT SRR F5154.38H
f& (degree-days) > S EREFYRIE A11.6TC - 12-36 CHFRYE E
ZREURFE DRI ER AT > U058 & 2 Rk sk 3 5 ER SRR
B9.8°C - RIEAEE B35.5C » BEEESERF36.5C « BL
Wt EAE dr R TSRS TR & > HNTENEE (r,) &
AR TERE (1) BDB2CHFRA (r, =0.1324 d-1 ~ 1 = 1.1417
d-1) » 17°CHE g/ (r,, = 0.0127 d-1 ~ & = 1.0128 d-1) o 55
JEHR (R) PL20CHEAKR (R, = 7.35T1%/ %) » BUTCHE/N (R, =
2187/ %) o SPIFHAREFR (T) PUTCHi SR & (T = 59.24 d)
32CHHRAT (T=13.48d)

RaT B MEEIEHE
(Integrated Pest Management, IPM)

IPM-1 75 H% W5 G2 O 25 A5 U6 58 5 21 51 i /)N i - (U1 bR Y 8
b—REE - AR ((TBIREEZETEMERENRES)

Survey of Tessaratoma papillosa egg parasitoid and the variation in
offspring sex ratio of Anastatus spp.—Chang, C. C., and Chen, Y. C.

(Tainan District Agricultural Research and Extension Station)

20184 B120 1 94 R it 2 B i B ML & i Wi ER E R &2
(Tessaratoma papillosa) IR » #EFTUNE A KL BT - HARKEH
# F| i/ (Eulophidae) ~ WIfE B/ NEE(Ooencyrtus) ~ Ti
TP RE/ N (Anastatus) 25T ROV SR8 - 20195 &5 2 57
AR TEIERC20184F % - TR 4 A9 ELiR | - 20194F 3R &
Firts 2 a4 3 B s e 20 1 84 [E A » 1T R A7 [ = S Bt A (U
B WA LAIFAREA - WA AR ER S - 57 520184
77% ~ 20194F98% - {EFTA FH &M A FE T > SRR/ NG
(G E 2 » WLl Anastatus fulloi ¥ Anastatus dexingensis
PEEATE » 43 G20 1 84EFR1S-48 5 2 40.5% 8148.5% ~ 20194 HIl(G
54.4%8135.5% o WATE ST AR 4 5 ROME G DSR2 28 270 W A7 FE
EARFEEAL - 20184 A. fulloi X =F FAFIGEAE > 1WA 4]
= o A dexingensis HIA=H NaBHiAHE4: > TOH N E
e o 201 IR RS SRR /N 2 AR G R B BA FI 22 — 50 - {2 A

i

A



fulloi 7 BEBERA R KA A, dexingensis - DL2019FHREE 766
EIVBRERIETE A fulloi B1 A. dexingensis TUENELL - 53731
F50.168120.19 - #E— DU AIME R [EBRAET 47 » SRRk
MEECRER RS R0 > B S [EI0S AT A Wi fE e /N 22
F o

IPM-2  SFREAFYIREEE S 240 FERE B P — BRADIR, ~ PRZE
2 BER - BB - FES - B - B (ITERi R
ZE G REEEYHEYSE BRI EAR )

System construct and application of crop protection and pesticide
reduction —Chen, M. F. , Chen, T. F., Chen, F. H., Chun, T.
W., Kuo, C. W., Shen, M. N., Wang, Z. P. ( Taiwan Agriculture
Chemicals and Toxic Substances Research Institute, Wufeng,

Taichung 413, Taiwan)

SR E 205 (YN aa E BT IR S UL R R - (B
B REREBES H AR - AT A& SR RGiah
% T eRELA ) o HEEEYIREER R - EHEHAKE
VimaELEHELRS  BEES LR REREFYREE
HERERRE  RRRERA BT ET G LAWK
ERELE LR AL FEE ~ AVIREE R E BN EHAE Y IRER
il > LEHEAYIRREE - NEATHISREE] > BRAZSEH R
HEE A YIRS - NIt B RERAEYIRERE - 2
KBRS LV LB P B BAR NS Z VIR EE R 6 6
C B AEYIREN RV &EE Z B JTA - EVIREET R
A R E R G - SR R PSS AR Y R R
ol B R B EGEN > DUIIERAE YRR AR HE A — ARt T R SR R A
o LB EREE (LA MR B I RE LMY ~ idd
FRGBHEMUARREY RECHE T - R E &
s 0 TR AT B R A V) R AR

3 Ry (AR SR AR & B E B B e e R IR A R
BALSEHEER  BEREREFVESEHIPM AL  B5%
FRIHEETCAPIFYIGALRER - BFERM - B8 - K- &0
fi - SAZEE) - BN - HE - B - MR A - Bl &
REERS SV 2 BT EEE AR - i EURDTE
FEEEME R 22 PR ITRFP B BRI A > SRR RABCIE R A
PERERHYEER - WAL 2 RO - USRS E BFE
SERE o A REEED -

RAHEN R RN RIS HERTRE - R (L2 R (0 b
TR EERCE, - BRI B R R S R SE R 11 fe FH 2E4C
HRE S WREH B AR TN I LEE - BRERER
NS A PR i A RN R E A Y E R - 52
R RREME R A\ B4R L KBRS (P B B P e 5 R B O
R SR R E AR B8R RRRRAEERA -

IPM-3  FEHEME P50 8 5 BB B AT — 28k E. (7B
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EEZRGTEERENRS)

Analysis on management practice of watermelon diseases and
pests in Hualien district—Tsai Y. C. (Hualien District Agricultural
Research and Extension Station, COA, Jian, Hualien 97365)

REAFRFAACHEGE L o RS ST IR A v 2 s e -
I e o BT B PR S 1% R OB T RTG 3 - DU T BRI
ETE IR E E T BT IS AR - MR R
TTH5T ~ B S RS B E Y7 5 A W 8 & 14 2 (Integrated
Pest Management > fEFFIPM)#ERE 2 275 - 45 R 0IUTA R 544
1 SIS R BN 2 SRR E R TH > R th Bl 254
FEYEOLFE L E(54.5%) » EIEFEZE15~205(65%) » 60%
R > BRA0%ER R F5h 2 s E s - DUEHERE S
R 5E54.5% » HOky 5 [E/36.4% - s E R A M EAH R
TEESY o B 13% 2 5 G A2 E M PE AT iR s 1 3RAE T > T0%
RATE MRS PRBRIME R (R i ik - A T 8 B OH 5
86.7% (I & AIREIZ) - (ERHZR MBS EEAIE H6.7% -
BRERCERENE RN EE T2 R R E
W Ry s (B9 H80% 2 5 & 7)) » H 7 Ry BEF B al 51
(66.7%) = 1 [E— i 2E iy Fl SRS & o 2R 3 Red S B
P 1540%) - Titi (L 22 R SRR S R B R S5 S (AR ~
E-EEHG - RUEM - WENOE)  RetbOlzr s f
ESE B (87%) » HR By R Ai(61%)F LIFEEG2%) » A
SERRERES IR BT E R - ZHE Y HEABENY
HIETT R  HA0% K G K N2 FORE - IR 4R
AT - TEAEY)EEE REIREMIIER > B S Ry I
FEEARE ~ HREZE KBEAR - 74238 A ST R E A
HEUHE 2 sUsk A H DR 28408 Ry > FESFEHI . - 4R
FEHRAE Y > BRAR R EE S e S HEH
SR =0 B R R R EE - (R R I - BT4%ER
] IEHE IR SRR H AR - 61% 2 E R hEE A%
BB E A - BB ABEIER > 25
HEEANH R RRET > HRXBEMBRRAN RS - It
A ARRIRETE T 7 — B A - A
FHM R SEFEAE - SRS A P S8R LR Bl R 2 1l = 2 R iR
B FErE AR AR BB RREERES - BB T AR
B o SET = ACEIE PG R EETS RS Y - v R e
s < B Ry B -

IPM-4  DlLinefF By ks (E V) o &5 e BE 2 B B 38530 2 RS 9
B - EEEITBIREEZAGIERREELRS)

Practical issues in implementing Line as a tool for remote diagnosis
and consultation of crop pests and diseases —Peng, H. M. (Hualien
District Agricultural Research and Extension Station, Council of

Agriculture, Executive Yuan, Jian, Hualien 97365, Taiwan)
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HACHI RS R R iR 2% - i e 2 B B
Ryt RIS E N RRE LE - RGBT » tholmsh
RO E 24(45%) » IR Line B AE (34%) ~ B EEEAEH
(18%) ~ RERRBEFRQ%)E - HREEEAIEERA - M
BRI - S ASAN R LB AIE AN (R - DACEE R & 2 2B
FRPEST AT » BB A DUTE T S O RS Y TR 3 25 2240 (58 %)
Ry % » B BACET(12%) K352 40(10%) - BB E A &R
% o Line#it B2 IRTS - BRI EREZ BT HZE - I
H AR R 53 h IR R B Lineds F2BiVEZ % > vl DIE
WERFHRIRAE » REHENREARE » ARRIZAE
FLine » AEAPALineARIERZGE > BN FIE A E AL
SFE TR - BORERE B TR A A, RN R
EEARER  ROEEHZ B IEAR TS  fELinefy A A DU
HIEFF AR A MG - E 2 IRE MY Rt & 4 R
2 o BLA CRETETBSERE - R R AR BmEUE - A5
AR (F 28T - BANRHEE NIRRT ER AR -
o i 2 B A S AR AR b A - U DL IR R 2
B 5 LN o IRZ ELERAVEGEIGEN  BIANFERE & A EE R 41
(R K B - BB AR RS R VIR A Be B2 RN - 4055
TR - TR LSRR R T SRR L
WNVRRIEE RS 22 A 1 AURE - R B S » SR B
2 - YRS ENE AN R E SR R AR o B
BEHAEUNEG > BiELine&t FR2ERE - Mt EER
HERRRHER R E - R EE T EHaE
Fiiary HAY -

IPM-5 BT B B ) o5 (o PR R A 2 R EL ] E 1
SERERIYs R — B0t ~ Bk (BT R EHREAE B 22
%)

Compatibility and effect on Lepidoptera control of mixing Bacillus
thuringiensis with fungicides—Ke, D. Y., Yang, Y. Y. (Department
of Plant Medicine, National Pingtung University of Science and

Technology)

N T e R M R E R H F o BEER
BIHYVK B - BRIy E s S aaEE L T RE
FPTSEME > &L JJE (Bacillus thuningiensis, Bt) BHYETA
AR 4 0 2 HEE F2RDa il B & &0 e Y s
R TRV b6 I ER e FOUREE ~ AJTECR » HE#
TE S EE TR R - (AL B AW RSO N E
H TR AR B AVRTE e R R 7 B L T R B A
SRS G 2R E > AT & T B R R R
R T oy B HIBR » 43 Al8e i /A B M 1T SR S 1
MG [E] 0 o A ok 07 B B B DR & I S/ NS0 ~ RKA T R
HYEIEER « &SR TR B A R ASEEIZ (Streptomycin) B
PUESZENS (chlorothalonil) & ¥#k I B LR » HEHE—

M

& B @ o
N

o

& 8

oy

N
i

AR 12 W T R TR R 0 Al B AR O DR 1R B e/ NS 45 LA
RTESNEDREGHEZEE - BEANH QUNF, 48/NF) 1Y
IINEHRBE T AR 2 B R 1 R e B T A SR PR 5 RS SR
(Tebuconazole) ~ #EFIER (Validamycin A) HETTIE I A& AR
(RH B RS/ NE R s S B EEREE (Procymidone)
CHILEL (Azoxystrobin) ~ ¥ FLF] (propiconazole) - FEIKZF
(flutriafol) fiftam e 113 &AM S HUBIIE B0 N, ~ P75
BB I - E B R & S #k RIS & - A
= WTESR ) E AR ERE AR AR SEN FAHE - BEARE
Ao 3 BT D FH A SO i e i ok D BT A AS B > (EAR96/ NI 2
AN R RSE O RAVEEE . KEH R GTEAR %
HY R REIE U 2 Bl R A N i 72 5 > DKAT SR T R B BESE
TR AL - 2RI FH R A ST 20 B R W A p R R
R EIERTAL#R B B BE R AR 1 -

IPM-6 ARSI TE #8248 E (Metarhizium rileyi
(Farl.) Kepler, Rehner & Humber ) 4318 & I 20w AE J7 I 2 — it
PER -~ Ry - BESOR® - HEE' (BRI RS R
Fo CEITL KRR SR £

Molecular identification and bioassay of ( Metarhizium rileyi (Farl.)
Kepler, Rehner & Humber ) for controlling Spodoptera frugiperda
(. E . Smith) in Pingtung—Hung, C. H.', Wu, L. H.", Yeh, W.
B.%, Hua. T.! ('Department of Plant Medicine, National Pingtung
University of Science and Technology, Pingtung 912, Taiwan :
Department of Entomology, National Chung Hsing University,
Taichung 402, Taiwan )

E 201946 A RKITE 8.(Spodoptera frugiperda (J . E . Smith))
AEBER - BATENZaiIlis TERAMEENEE - &
TR - S B R R ITE S8 FRIER=
TR E SR RS R - S T R REL
WHEHE « AERZ EREREFRPH K2 TORM » BT
Hapgahe - QPR TP ERFEBEHS Y ITS1/1TS4 (White
et al. > 1990) HEMEITSIFF > FFITSEELA | BRI 745 A2 22
Z NCBI &R E FiefT BLASTER®E B Metrarhizium rileyi - 3
TE AN [ER TS SR TR B AR BEUREAIT & =ik & e 23R T
R CEHEIEIEE P BRSER ] > H1.3x10 conidia/mlA
BB #(77.78%) » HZ1.3x10%onidia/mIFE T %(72.22%)
LCs556.05x10%conidia/ml » LTy 55.2°K » X PA1.3x10%conidia/ml
LT8.61 K 5 LL1.3x10°conidia/mIBEE — « = ~ VUis4ha
DA B3R T 3 Ry i =1 (88.89%) » H B =M IR T #(77.78%) >
DL&FEE 1.3x10 conidia/ml3E T % IR HE FEHE > B E &=
(14L:10D) ~ Kz % %2 (10L:14D) F T [F] ' i R S 4k 7l R Y 2
A GERBURIOL: 14D R —#e 4 &SR T 9 f77.78% »
VU £566.67% > 14L:10D — F — @ 4h &35 K7 7 N &2
44.44968133.33% ©



IPM-7  DA# 46 50 55t 2 A i (UK o 55 3RS 22 7T RE 1R R
B - EPMEEE - ZEgE - MRECER S BReAR S T ERC (7B
BEZEgRERBFTEYREA « B R HREHEAZEY)
B2

Molecular characterization of apple fruit crinkle viroid in sweet
persimmon in Taiwan— Cheng, Y. H.!, Tsai, S. T.!, Lin, M. J.",
Chen, C. C.', and Chiang, C. H.> (‘Taiwan Agricultural Research
Institute, Wufeng, Taichung 413, Taiwan; “Department of Plant
Medicine, National Pingtung University of Science and Technology,
Pingtung91201, Taiwan)

NI H B R L E ®AIERE LR E (ageratum
yellow vein virus, AYVV) By &8 R2MEA #2008 6 0055 -
F T TR 2L 8 T LAAY VV Bshelper virus#E{TH#E -
PAEBRCLER A % 046 BE 0 8 BBk B WV IS 2
ZlEHES > BEE N pCAMBIA0380 - FEEFE N Agrobacterium
tumefaciens LBA4404 > DUEEARETHE/ M BITYLCTHV DNA AEL
AYVV—EREFE B EEEEL (Nicotiana benthamiana) ¥175 i =
K301 > 2i1% E PRI R EE | #EDNA » Al ig i 2l 8 -
PIGFPE AR s #ES - Bihelper virus—iEREfEF AL Z301 > L
fir BEmT i L AL BR - B0 TEAR T 2 B B B O S -
T LR BE (tomato yellow leaf curl virus, TYLCV)Yf 2%
% B % {0 s sk Bs DLE T Tknock-out i & BRI T REAVIASE « &
Bz DLt cyclophilin (TomeyP)#E{THIG » LAhairpinHTfE5E
BAWHEA > BAYVVILEREMEE > 21K - AYVVELSE
B F IO R IE R B R T RERVR 1 > BlTomeyP3: [EI R
MR IR EE 7 24 B ARLANRE - DIPCREHI AR HAYVV
i R EAS B TomeyP » RZE HAM B FIHEIERH TS - #%
TARE R CA AR R R T S R BV S
cyclophilin fzheat shock protein (hsp70)AYhairpinf§ZE & A5G 554
f% > BITYLCTHV DNA ASRAYVV—HEHEEEE (V. tabacum)¥i
Fhl o A S R -

IPM-8  Z ¢ SRIEI i (Colletotrichum spp.) FEHH 3T K SER
BRI PR ST — RIEEE ~ (RS (TR e 2 B g R s e
TR ATEYIIRE R

Species and fungicide sensitivity of Colletotrichum spp. on lychee
in Taiwan—Wu, C. I., Ni, H. F. (Department of Plant Protection,
Chiayi Agricultural Experiment Station, Taiwan Agricultural
Research Institute, Chiayi 600, Taiwan)

FRIEIR Ry EEERE - AfEER - fifk - REL
R BERE  HSRE R B A TE R R SRR S R
BRW o wEGERES - AT i BRI ARE - B
A BE LR BRU AR 68 e 2 7 A SR B 1 SR U SR 28 6 R S JEL I
PR o PR of S IR METT ARG 8 38 o0 A S B I B M . - &K
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actin ~ calmodulin ~ chitin synthase ~ glyeraldehyde-3-phosphate
dehydrogenase 2L Fzribosomal internal transcribed spacerfg[K A E%
BT EREGSNE > Bt Lois 0 s EEE
Colletotrichum fructicola (22F) ~ C. gloeosporioides (2fF) ~
C. karstii (11K) ~ C. tropicale (13tk) FC. siamense (13fF) 5
T o AHIE 5 3 RS Ik S JEL 0 i T B A el B o S8R L
FI9RRC. fructicola ~ 1#RC. siamense S 1¥RC. gloeosporioides
WHRESROFATENE > T EEEERETEER - C.
fructicolax C. siamense & /2 1E lE & 1 F 55 198l f A BE 0 fir
B HFEARERE R (elutamic acid) B A PIRERE (alanine) > [ C.
gloeosporioidesFll 1T 55 20018 F Bk i Y (i B HH [ A 8 R
B% (phenylalanine) ¥ Ry B&RLIE (tyrosine) - {ESCHTHETAL - Al
975 Jir BT AT DU B 55 19818 51055 200 {18l e 5 i 8 A= A i Fr ol
2z > Qe B HFERSE (benzimidazoles) HYZER]ZE A i 8
M IR SR v R AR AR T i SR E SRS B T 2% -

IIPM-9  DUEOR 5 SET i 3538 7 S TR A U S 0 L T ) 5 SR
g¢ — BUaHE - ML - ZEREATHEEZE g LEE R Y
RS {EYIEREER)

Survey of inhibition of beet armyworm eggs hatching with low
temperature and pesticides treatments— Chen, Y. H., Lin, L., Tsai,
Y. C. ("Hualien District Agricultural Research and Extension Station,
COA, Ji" An Hualien 973, Taiwan)

HEREWERCEEY - RIBHERBEYRBSONEH - 1Y
RECERIE EIOR - H4haa WL IR T8 AT P B BB -
PriaTT AR T LA B S e B8 S T IR R TG IR RIREE
BEZIN - ABOTENDLRER AR E - HRNERE R
HEE AL AT A RE A A B SE ORI - IRIBL A FEakiE & 2
R 8 B e s 2 5T M T AR O R A 2 % T
o SSHNILIE T TERE B S S BT h Dk 105 B AR N B
{EERZER fe ATERE V) ORaE A > HETTUNBRIN IR - %2
el BR T SY - SRS ES~8C 3K ~ TR ~ 10K K 14K 1% > OF
HYZE T 253 1 Fy 30.67% ~ 82% ~ 98% Fc100% 5 AL EERHIFES
g3 > DA EERE G BRI UNSE L o G RBURIE S HIE kL
WAL KRB » BUOEAESR.2% » HA R4 515:84.9% Bt i v
50.3% - MAIREM ESHOH ~ BRE ~ ZRFFMEAE ) Al
e RN TR RS G 2R E

IPM-10 35t/ A it 3 F o 2B 7 B 1T 2 R Al — =R 2B
(TBbE e 2 B 2 & R S B TR R ER)

Basic assessment of the establishment of pest free production sites
for cherry tomatoes in screen houses —Huang, H. W, (Tainan District
Agricultural Research and Extension Station. 70 Muchang, Hsinhua,

Tainan 712, Taiwan )
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FeE BB 5 B EWE(Bactrocera dorsalis Hendel) B\
W (Zeugodacus cucurbitae Coquillett)¥E & » [EHI/NEFH A0
(Lycopersicon esculentum Mill.)EBEEANE H AR - B2eiifg
FEPRH > wFfl PAsHi(screen house) R IFE 4L FE RS (pest free
production sites) 77 = A5 HH B = AU B - BIPERET H s ik o
Bl > A B 0 Byl 17 AR R/ N T AT E e A ARG 2 i
Bl - 5 St P s N B EL SR T R AR 2B - AR
I 8 A O i e R B BT I 57 R R AT 8 8 D R B
B O T FE S| B Bt » D) R 2 Bt 3 6 20 154 10 H 2 20184F
47 HEFF3 LE H e e e B S 7 SR B AV EC SR 0 20184F
5-7TA KN HEEHEHEHE > 2018FE8 H EHRE £2019F6 A
YR L S d e SR A A S0 8% - REEIBLSR MR 20194 F 123 &
20204E9 F - R0 H M H s HS - SIS S T {F R IR
YRR RTEEE - S ESNSTR TR E F AR B B Ty
REWE a5 T o EE VAR R R N E G 2 R 7 Rl
BOURNEMEEE - ATV AR AR T R E
EHFEY - SEREURH T REMA G H/NREF -

IPM-11 55 (RS 5 2 19 ) B B A R 2 MR 22 W) — B A ~ R
B2 (BT R AREE R %)

Preliminary study on the indoor rearing and insecticides susceptibility
of Phyllotreta striolata (Fabricius)—Lian, Y. M., Lin, M. Y.
(Department of Plant Medicine, National Chiayi University, Chiayi
600, Taiwan)

HREEZE (Phyllotreta striolata (Fabricius))/& #%# H
(Coleoptera) ~ & {L&aF} (Chrysomelidae) 2 /NEIE &5 - BIHSE
B IR EYE SR Ea 2 — o e T bl
Mm4s R EERER - (EYES W E T - BHE
KEMELEE - MENE T - FrkEE A B MERINIEE
HELTREDNE - TAPE HRFONAS 2 e 2 AR B e T8 A - mIIEA]
Btahsi A RHE o HATIEFETT 800 2 BRO7 - 758 ARV
o REHH 2 G R EEETT B A E Tl R -
TESEER R A7 MEsBR B - 1A 27 oC ~ FHENRE 70 % ~ H%iE
1 12: 12 (L:D) iR T ErT » BEEAZER H i e e B A S s i
G E s o > pe R A% - Syl R B RS 85 P ~ BIET -
R~ HRF R BB - DIHBEEEZ AR FURE 2 Mk 4
% > SR GREEEAEIE - W24/ N RALsR HIE e > I
S BRES HET T ST T (Probit analysis) © B4R s REE
TR [E B 2 R BSERIE (LCS0) - 2R rd A5 14.206 mg/ml
B FFR511.232 mg/ml ~ BIE2ST By 0.477 mg/ml ~ fifffA By 3.497
mg/ml » 5540 > JIERATEL SR A o3 HiS 50 mg/ml K2 20 mg/ml
RTINS T -

IPM-12  R[EI{E FIMHISER] 5SSk 30N K5 & 2 TSR 1)
- BIES - MR (TEPT R EE B G R EEYEYE R

FEEETEHI4H)

Inhibitory effect of insecticides on the eggs and nymphs of sweet
potato whitefly Bemisia tabaci (Homoptera: Aleyrodidae) —Wu, P.
L., Lin, Y. S. (Taiwan Agriculture Chemicals and Toxic Substances

Research Institute, Wufeng, Taichung 413, Taiwan)

PEDREENIIEENREEES  TEEREAREFT
TEY) > IRol IR YR 5 - R BN B R IVE S EY) B
HYECRIRIR o H R G H Sk 0 SE 7 1 SR 61 ¥ pk s 0 2R
1T Ry T8 RNy SRR 2 - O R st 2 AR 8 -
B 5 8 FEE I Y B RO A A R BT E P E i 1 0 v 5 A s A
B HIRE R ZEAET &S R AEYRE  ERET
DRI T BB I P B AR S FE U i v 49 A1) 59929 % B2
90.2% » FEREIL T KB 1PN ikl ~ M FEEAE
FRT1T%~752% » HEREFLEZF - BHE - FRERERE
BRI 2 SR R RS 0% » EHIRAHAI3.1% -
RE AR FHET 25 B R P 25T > MR, > 854 B8 > (4 > 7
SR > SRR > WG > SRR > BRI - B R ERETH
T A O BRSO R AT A T U R Y T S
VT OB R A > DU T Ra A RIHEITS , BN (A
11%ECK 11 %EW 2FEFI 1) - SESTREER] » 53 BT U0 K 25 50
AEVIRRE - RO SR BRI SR B AR - s BRdE A
o TH%EFREZFEC ) K T 1% EFARGEEW | BEEA )
TOIEIE TR 5y BIFE9T.9% K 100% - R BT st &
TNEE100% > ML 2FBEER A N AN A 1% - S b O R 1% 4045 5
P E RAF AV HIHIROR o FTETT ~ B0 R 804 o SR S 4
Fr R ON A I IE TR B A T.3% ~ 9.8% F11.1% 5 (B R =2
SEREUR > THEVT ) EEAAREICE RIS T R
100% > T oI Be 8% 22 Bl 53 1 K9 79.5% 5 76.9% 5 8t ZRIL3FE
A OV A L SR B IR - AR S Ly &l BT
HIEBESR o SEIRATAY N EIPE U RE0.49% - ifi {&EHFLAY
HaIE TR T548.7% - Ik > Haaad G REr 0 T 11%E A
FEIFEC ) K TN DEFREFEW | RIS - (FiigE1RT H AV
SECHRAT R F58.2% 1 7.0% » (B2 ffi£41%28 H JIl 43 Hl =2 100%
Fe84.7% > B B IR 25 35 i S A B RS ERGR. - Al o] A 2l
Fr &L > HECHEIREAEW © iff "BTET ~ BRI M TE
g BEEW| > (FHEERTH ISR T RS 7 595.2% ~ 83.9%
J266.2% » ZEJagE%28 H A3 A F5100% ~ 99.1% K 77.8% » HHIL
I R E T ET ~ BR R B R S RV 1
H AR T RGO T BRI e (- 55 i iR AR AT T 22 1% 7 H
HIFIPE T 50.58% » FEhi%E%28H £510.2% - TEA ST
SR EET G AR Y E B T EE R L B e (B R
2 ] > I {E R E b 28 RAFEOERUR - E IR S e
PRI H7) d O oe RAS [BI A IR R (E F R A (o
REFE EHEERI e - AR BRI Sy R B S -



IPM-13  Sift B oM R B S o N BN L an Z R i — 2
T EESC - B 2R (TTEEREE R A gt
B RS, (THIRREZ B G E#MH Y RAT

Analysis on Residues of 6 Pesticides on Bitter Guard and Its
Processed Products—Lu, P. K.", Chen, P. H.", Chung, J. H."., Huang,
C. W.? ('Hualian District Agricultural Research and Extension
Station, Council of Agriculture, Executive Yuan, Jian, Hualien
97365, Taiwan; *Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Executive Yuan, Wufong,
Taichung 413001, Taiwan )

)N (Momordica charantia L.)J&REEERHNSE » —F
RN o R e o R B P B AN
Z— o BRTEEE AN BB AT T DA E R NRZ ~ TR
I ATREAG AR R R RS - B T AR EE N A N TR 2
AR E H AT ANET E R EER S A 3 = NI AT T
FilsER o AT BERGE )N AT 2 SRS  amiEhy - TRFRa -
WS BT - R ILOMEEE - N E NERIAT - B
T A T 2 B B R A 2 (5 T e ) I 0 i P BE R 1%
BT~ 1AR21 HER e ST SR DUR BRI Li% 2 52 7 HETT
BB AT - D& REUEITHOE I L8 2 & INEZ R A
2 R B IR R R IR - DU SRR S B T
R & HER i 2 SR RN SN AT 2 5E - Ak
R EERCSS -~ uEFEE - R BEEENENEZR RS 14H
Z R A R ST BATE o DU ST (2 BB 4 2 15 it
T SRR A AT RS - A N2 2 B PO
FERNE RO WSS R E 14H Z R i M (B T T 253 RLIT
SEFE B A R A S 21 H 2 B i M R BB P E AT < 6
TG R A b 7 S B A ARG BB s AR Y TG A v B
TR P E A - BT 2 NEZ R RS MRS R
R EE H R E - Bt (B Rl i A 8 R E s R
Hysh 5 - B MGOS sl th S e nl /D8I - 122
&S IR BUREZIE NN AR F A ple e I 2 BE TR 4 - OFEH]
BB th LLS A v 2 B2 B I ek o

IPM-14  H g &5 3 168 35 o AR 28] o il 2 SR TR BRI R 45 R (4 0 1T B
7 [F o Y7 T S A e B B R et — 20 PR A
U EEE (TEE R ¥ B R R TR EE R
SEEYIRE L BUI BB AREYEE 2)

The occurrence of guava anthracnose in southern Taiwan and a
fungicide screening on different Colletotrichum species related to
the disease —Tsai, S. H.!, Chen, K. W.", Huang, C. J.* (‘Fengshan
Tropical Horticultural Experiment Branch, Department of Plant
Protection, Fengshan, Kaohsiung 830, Taiwan; “Department of Plant
Medicine, National Chiayi University, Chiayi, Chiayi City 600,

Taiwan)
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T AN RIAIF (Colletotrichum sp.)jE 3 AR T R R
Yets o — B SRS - AR EEENER TS H O
[ SRS B AR Y R A - DUROHIGA 25 e S I 75 B R
SRIEFAZ A EET 2 BURE » A 1082 1094 [ 2 g B & At =
P ERER ARG - SR AR EE T DR T
FEARBE R - ST EER O R S BRI - 5513
ARG AN T KSR 53 57 Bl B w2t il S A2 FE Y S
8 R R T BRI R M e b S - BRIV B 54 -
PIAREIZ RN 7 B PR A B i i i 2 R R (A dst » 1570tk ]
W5y B =8 > 53Rk C. siamense (10 S3EERR) ~ C. tropicale
(1 778ERR) B C. fructicola (4 73HERk) » IR A BHENN T 22
JEEEE C. siamense o HI5A 1357 8 iE SRFUR % A SE T 34 [ e
F O PRI B 2 SRR R R 3 2R 8 SE AR R SR
FEREL mg ad LYARRS T o Bk 58 2 H01E] C. siamense
SYCo3 Hisrd £ » B C. fructicola YCCoSH 444 ERIE 0%
DA R 5 R G AN 52 2] C. tropicale ALCo2
BRSPS KSR ESERIERE ] me ai LARR
53 T ][] 58 2 A0 = A TR B 0 AR A T35 2F - AWETE RSB
— A G B A [F % O SRR R 7 WSE R
TTAZ SRR 2 UM, - PO A REERID 6 2 2% -

IPM-15 JLEDHIE H A F GG B H R SR R R 5 —
BRI ~ SHEDEITR R L S gtk E R R B )

Promotion and demonstration of pesticide reduction in sweet potato
integrated pest management (IPM) in northern Taiwan— Chen, C,
Y., Chuang, K. H. (Taoyuan District Agricultural Research and

Extension Station, Sinwu, Taoyuan 327, Taiwan)

JEEH RIS S e B B A EEAES.5% - AL HEE R
BETRMAZIE - HRTRRAE - TR R AT IA R
PRIEE R - R H S E AR R ES - RILE AR
Yo HEEEEMNH NS - 08 - AN - BEWRE
JEREEE - R R R IR T RIHR S a i EY)
(W - WHE)EEE - BRI E SR ES R
EH R RN - AT R  FREEE - KoE
M SEACA - R T BN R SR e EHAER
DR LR A - R EEE LS HEERL - s
o REEAEEE(2734.1 ke ha )@ B IR EAEE 2 (22033 ke
ha') o RESEEARTE R B EPELY - HEERIEHEEER
F(sweet potato leaf curl virus) ; s~iiils 2 FLJER SRR/
1.7-4.7% - R HIRIES.3% ; JREEE 3 4K #P#0-2.0% » 71
FHE IR G (T 4R 3R R (34.8 %) MIE TR (K - REERE R HlE
N BABETRI A Fy6,6107T » Wi BEXBAR - Tt B AT 81 » Bl
HHIELH A\ EEERI R A By 11,7807 » TS5 RE6K - MEsefhsE
VIFEELE » R AR BB FH B R AE SR « 45 RN DAA
FAEYEGEEEAPM)SRNS - 7] EFH g5 800 kD R EE
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M A - A TGRS B RS ERES
HASFRABZE - BN HEEETORRTERSK » B E
TRz DU DI 5 Ry - G AR DISRIEEE K i fE R S RS
HEEH > DURRSEA - IoEKHE B R8s FIAEE
REEENEERE  HEAEARUIETIRGSE BT REK
2o FEERA

JEEZE[LBEEMAE (Non-Pesticide Materials, NPM)

NPM-1 #E&f BB R SRR k)& > 8 — 2 e - o
F'~ BB - M g (BRSNS EE 4
FTEbT R 3 7 B e S s BR P FE FH Eh 4

Effect of infection by Metarhizium spp. on Spodoptera litura
(Lepidoptera: Noctuidae)— Tsai, W. T.!, Kuo, C. H.1, Lin, F. C.2
Lin, Y. P.!, Tseng, C. T." ('Department of Plant Medicine, National
Chiayi University, Chiayi City, 60004, Taiwan; *Taiwan Agriculture
Chemicals and Toxic Substances Research Institute, Wufeng,
Taichung City, 41362, Taiwan)

figk 78 H 7 % #} (Lepidoptera: Noctuidae) 2 #}4U7%
(Spodoptera litura) FyEBZAEY)E S > o7 LiuEE#E 300 FHEE
V) S LR R L EERAIGEIF L HRESEAED
L WS EEEHEMEYS aEM 2 FIAEZIBE - BE
B & (Metarhizum) Fs B RIEZHERANSAEER 2 — A%
5 2019 F] 2020 FHEINRESA T L 12 Bk > W E
BEH BRI R B S E0% 112 MA-1s ~ MA-8.s B MA-12.s =
ERET TR - B ERECHERTET R/ MR & (5.6 -
11.0) x (1.8 - 3.8) um ~ (4.7 - 9.1) x (1.8 - 3.0) um & (6.5 - 9.2) x
(2.7-3.8) um « TAEBRHE S ITEE B » SERINVESR ST
AR 10-35C th o RT3 aCREEE & 15-35C -
EfR MA-1.s K& MA-8.s (VESAE R R AT H SRR
25~ 30°C el > SR 75% DLk MA-12.s EHRAE 30C
efE o SR 62.9% - (EREMEENRE TN » =EHRRN EHK
HRYEE SRR AR 70% o (EMBNREE /NS 00% » Rl
HERE/ DY 10% » BRITTIRIIDT AR B » Ta TR
By 1x10° conidia/ml B - Hifk MA-1s W —F =@ 4IBEN ST
FHEZE 90% DA EMIEIER » MU ER S TR A sEET
JELESERR > 1 AL BN Ee 4l a8 55 T REBERRF 5y 70% Hi
33% - Bk MA-8.s ¥—ES4) ST HEE S — REOERFE 93%
PLE > ZEghsa it R A B DESESE » W E Ny
PN REGERMF B 80% ~ 46.7% ~ 33% LIK. 30% ° MA-12.
s BEIPRIETE — B AN fR T 5 = Rl 80% MVESER » — ~ =i
4 FIESE LR A B HEESER » WEIR#B4sEE EREBER
KRy 60% ~ 10% LA 0% o TE gt = B R R I B
AR > R =@ E AP ERCR R Hig

WORFETTRERANTIT - HASE TR 2 L BB S i BB IRV a &
e

NPM-2 JEH B 7% B (Aschersonia aleyrodis KHM-01)7> & sk
TR STl — BRAANS ~ BREREY - M ((TBREEE
B g mkaEEEN B EYEREDR)

Evaluation of Aschersonia aleyrodis KHM-01 for biological control
of whitefly (Homoptera: Aleyrodiadae) on tomato— Chen, M. Y.,
Chen, T. J., Tseng, M. N. (Kaohsiung District Agricultural Research
and Extension Station council of Agriculture, Executive Yuan,
Changjhih, Pingtung 908, Taiwan (ROC))

JFEFH R (Aschersonia spp.) f—TE &% 4E FLE (entomopathogenic
fungus) » ¥E T EAE M FEEF A EE R
HYEL#2 o RO o L8z AR - RS SRENET
TR TREER - TRk LR (stroma) » 317 7E A A B G
T o AT R E RS - S0 RERLAEMET T - AR
Firr{sti F B FE %R B (Aschersonia aleyrodis KHM-01)5-8 B 5
A. aleyroids KHM-01LATHEA G358 BaTAL HZE M - 2181%
Do ANERE RS » BE B #43 x
108 conodia ° & &2 R ATAER AV BEDE GBS - AHT
INEEFTA. aleyroids KHM-01%H{EE2 S0 > RUAZ 14, - 540 »
TREGFA. aleyroids KHM-0181%7 4= & M R & F DLETAS 7% &8 30
oo RS RER 0 BA. aleyroids KHM-0170F 807 R ETR L
EE AL ~ RN R = TR e S Y B £9 2 S B S (potato
dextrose agar, PDA) » 85824/ N0 7 85 2E R 4y I F585.87% ~
84.71% F280.27% (AR NI EERE 2~ $HIRAH A ZF 22 /595.84%) » v &
HRZET > A, aleyroids KHM-01 JE&tween 80 ~ E[JBRZZ 51
Yy G R BRI A3 53 I F586.86% ~ 82.65% 5:78.16% » BETRA.
aleyroids KHM-01/A B E 5N A BIFREEE - BEP0E
EMIRDRETEN - B R ZIERTES] - H AT IERF G5
A HABE W ISR EER dh L S G B M A B B I G 2 BT A AR
Ry e

NPM-3 HEFZERE (Plasmopara viticola) 2 TEYIIEEE M
SESY AL DR A AR T TR MR A R g - R 9
B bkMEEA - EWTRR - MR (TBRR T B g R Y
YR TR SEE AR R T B A B A s B Y A )
%)

Effectiveness evaluation of plant protection products, and
ecological investigation of host range to grape downy mildew
(Plasmopara viticola) —Tai, C. E.!, Bai, Q. Z.", Lin, J. H.', Li, C.
Y.!, and Chuang, W. T.? (‘Pesticide Application Division, Taiwan

Agriculture Chemicals and Toxic Substances Research Institute,
Wufeng, Taichung, 413, Taiwan; “Department of Plant Pathology
and Microbiology, National Taiwan University, Daan, Taipei, 106,
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MEHBER (erape dawny mildew) J2 52 /% 5 BAY U & 4
(Oomycetes) R E » AIfEFLER BIICHE » o B RA RILLS
o ERRE SRS - A E H AT A S BRI
RALEIEFE - EEHM B RTAEIREER > DU HTEEER
HABIPREE - A ERIS K BERE RS -
Hrp41 e g HEE 2S5 (dimethomorph) FiGIERE » HAE
1TR HEEE 2 TREH (azoxystrobin) BAFEELRE (cyazofamid) ~ 165
2 #@EEIRTE (fluopicolide + propamocarb hydrochloride) B2 NL#%
Ti4E (famoxadone + cymoxanil){E B %% 25 BN B (Plasmopara
viticola) Z 55 = LITEWE (leaf disc method) &2 FH & E IR
HEAT 1208 B O EE R 2 A2 - SR ISR 2 B A DL
SELEIE 10065 7 SR BUE BAR 12 £523.7 K 35.7% » 10f%5 2
BRI PR AE Fy60.58150.2% » BLAMRIES R EHERIE BT ~ L%
SEABELFEE (Oxine-copper) HYFIHIZE TR oM 255U EE A -
DB EE IR HIC3 Z iR AR L 5T L (Pyraclostrobin) -
DR AE P HIHS 2 2 55 DUE B T B IEUZ% (zoospore release
method) FHIZEOMH Z Y Es2 M - #EHAERE 100ppmtEf » 58
FEBCZ I F54.8-36.0% > B SE85557.2-99.0% » ZE 5 F
22.6-96.8% » T FHLA [FIHL I 7 B A ¥ S SRR R AZ MR B A TR
7 o DIR[ETEEE 2 AL B FH R R S S S T 1 1 T Bt
5 > SFFHIERAMRE G BB A ALALZEF0M 100 % Z f=
F551.2% > SRR ILE AN - FALZEFEM - FLAC R 9l
AAK I Z IR 57 7 F542.7 ~ 50.78257.7% + W& T
A B 10068 2 AALZETEHE - ALFCHEEHEL ALK E
HZ NEIZR I R0 Ry 78.2 ~ 57.48147 .4 » B H 5% 22 SR [a] it B A Ky
85.4 ~ 82.38176.7% - s T A & R R S A E R A B BN T
FEZ HEEF X > TA20174E8 H 220188 HIAH oE R, ~ Zhii el
EALIAI O W A EAH - SRR (Eleusine indica) ~ RIF
3 (Ixeris chinensis) ~ §&5i05 (Stellaria aquatica) ~ ¥ EE7/KIRWY
(Kyllinga brevifolia) ~ 3 T-E (Alternathera sessilis) F[E&E i
SRR > MDA BB A S 24T B R TR R > (EE
TR B E A 2 Huik - AWFFRDAEREER - RIS AT
%) BE B A R R AR B T D7 A SR - HHEE AR AR o] 3 8
BEEIERT HRHR SR - (R E 03 A5 AR -

NPM-4 REFIELZ R QR RS N BB R 255
BORHE — kAT SESOR - 8RB HEHEE - UE° (
TRl R EZ B gREABTEMASYLA  "HHIGPHOR 2 E
FMEEEZ)

The effect of different formulation of aggregation pheromones
for trapping Sitophilus oryzae in stored-product warehouse —
Yao, M. C.', Feng, W. B.!, Lee, C. H.", Hong, Q. X.!, Tseng, J. C.?
(‘Applied Zoology Division, Agricultural Research Institute, Council
of Agriculture, Taichung City, Taiwan; “Department of Applied
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Chemistry, Chaoyang University of Technology, Taichung City,

Taiwan)

K (Sitophilus oryzae) R BT MR EEE 82
— > WESR DL OSSR E R NS, - U —RAE N E A - LA
CIE8 B B ZE U 3 R DR S Ry BRET PO S O - BN
TR R A SRR - (TR M Eat E 8 ENI5EE - B
REAEEFIRAT - DAEE RS B R R A AR - (R
Bl DL s e A B R R B R SE AT B BB AR T M 2 — - SR
EEIRSERA Ry (45% 5R*)-5-FE k-4 BL-3- PEfl > AT {9 A Aft
FHIT  BINARRTETERORRREE LS » HAEEsz
99% » ELA FEWFEES IMEMEFIEEMR S2AYRUR - HLL0.25 mekseh
SRR EZEIE - SHEREFEREZ w2 Bl ET5 |
REHE  DIEER R ESANE B 2 EAETA - sllnats
WN - BB MR EM T R R A T (E
SDFIENHEEN B > S sk e M 1T a8 - 2Cal i [E 0 iU B joA ¥
IEHE (Polyethylene microtube) ~ £ 70 (Rubber septum) >k
SRR R 2 S aa et - BEETEET RS &SRS
BoE o HEHETTS-TIE - AL TMERER - MBHELLER
MR AR5 [ ok G HE AR AR E84-518 - 185
ERIAE0-28 ELAEPEFIAH BHOR AR EAVRUR - HAE5E =81%
oI BUERFEESE 0 B R EE SRR 0 2-3 G IR
BHMESL IR E RGBS 4R = E TR
BEWE AR E 260 - HEEEEFERIHMLENERTZ
— > WEE I DA ESE S PR ZRUR - AR ARRE R AE R Rt
FOBE RS - AR AR L B ETER RS R BT R R EE SR
SIEM -

NPM-5  RERKHRBTEELRER BRI IR IR & Z 0120 74k —
B ~ TREIGT ~ MRATAI ~ 20 - EE - MMEREE - B A

BEME (TR EZ B g R BTE YR IEH)

A preliminary test of the inhibition ability of hypochlorous acid
against postharvest diseases of dragon fruit—Lin, C. P., Tsu, M. C.,
Lin, Y. S., Tsai, J. N, Ann, P. J., Lin, Y. J., Jan, W. M., and Li, E,
S. (Plant Pathology Division, Taiwan Agricultural Research Institute,
COA)

LRERBRUI W EE SR EAREEYY - BEER
T R 4LHE FRIEIH (Gilbertella persicaria 5#E) » {F#E &
B NNREEEE RIE)  AE3RZ MIERE TR E K
TR 5 5 &% i 3 - 5 N @Bt (Alrernaria spp.5|
L) ~ SR o i SR T o B B e IR e R o (B A R O
TyERFES) - L6 » WaERRREEHZ ERER » H
o (B R R AR AR ) BHE KB K AT E Ry M 3
(HH - AL AWFFERRHIE DA SR B /K B AT RE SR E 1
ISR « TEPDA 4SS - REABKE G. persicaria BRI
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E&AIIHIRA - (A 2GR - DELRE O A2
U FEREE M, - BEE G. persicaria 0T HFK > 5FE3057
#1% > HREREREAERERE - AEIFEZIH - BERE
T SRBIEHERE o SREUR - HEEIRAREHE - &5
JRFE (150 ppm DA 1) BELAG HE (193 88 DAY 2 TR G R /K i B 3 11
RE - HARIRERSHEAEEE (P <0.05) 240 - S8
TR R G A 24/ N DL _E) A R BR - REERE K76 R B
HYRERERZE « SHHh—T7 T » DAIMBELRE RS T (F Ry it
S BEESMES C I EEE - OB EAREADE 2 R - HE
R HFHE DL SR TREGRYIRN ORI E - BUR KA B KEA
WA SRATE LU R R TR ORI Z & 7 » PRI e BN 8 R Al =2 52
s

NPM-6 - [E % 4 MY R &M L e IS B W 2 A K
W —ERIR (TR EE R g E R EREN RS

Effect of different plant protection materials apply on basil downy
mildew disease control. —Tsai, M. .. (Tainan District Agricultural
Research and Extension Station. 70 Muchang, Hsinhua, Tainan 712,
Taiwan, R.0.C.)

T RESN—E > REEEEEMEY 2 —  £RIH
[ HpORAZKEF » BEHGESE > SR EEs REN T
FIRFIN T > LRGSR EE 2B A e AN
FERE > RS HTZ 2 MY R E TR LR R
B DUR/MEER RS EE(E A B > AT ZEh = R 800 /5% BE
B FPORDTE ~ SO0 B il ST 2 K 20001 By 1 8 7 TEL 5 72
R 2 sy HFR R P RIS 4y 7 F0% ~ 20% ~ 28% - ¥
B4 F530% » BE m bl sp ALK S TEDG SR © G R R
SHIEA800 % SH I R K SOOf% FH AR Seh 7736 B2 B8 2 R
KE3EEHE R % - SRR PRI R R 3.43%
M AR R PR R B 7.43% - BT IBAH RN 2 5 14.29% »
L o SRR PR R A B IR A PR R LR S (Pr =
0.032) » R et AR 2 R AR A BT R EE
B B—HROTE > wERY LR I B
T EIEE -

NPM-7 KRSCHARLEE T &20706 LRI TERIHTE — 225
WhEE (TR R R g e R TE I EYI4H)

A study on soybean oil-in-water emulsion as a pesticide to control
aphids on melon—Lee, C. Y., Yao, M. C. (Applied Zoology
Division, Taiwan Agricultural Research Institute, Wufeng, Taichung
City 41362, Taiwan)

RS R ALK EMEY R B 5 2 M
Al FLETEt (P50 IAREE (Aphis gossypii Glover) HIFIERZR -
ARG E 2 E B R SR G T R R T 2 B Rt

1090506~ 1090520 58 R4 &35 7 NS — 20T &b 6 H et i
SEFRET PR 2 ARG > 4 TR - 4 =W - R
B (1) 1% KESHIAKRERE 3 KisE 2 20~ () 1% KEHA
TEMEIRE 3 KHEEE 3 K~ (3) 10% FJBHE KBt 4,000 2
(e HEZER]) ~ (4) CK&H BalFTE K « g 7AR 1% KEH
FURMREE AR ST O M SE 2 Wy 3 )~ BICHIEEE | K-
CKAHME 2K 1 K > &EFEER 4 RS S EE
& 94.2~97.5% » FREIRIMAZS (P = 0.743) < 55 1 KR
7R 4 RN SREFEAER P <000 H 1% K&
SHFLTEHEE 3 JRPRAA NS &G B 1S B T Al s e B I i 2
E (P =0.823) [HaRDHIE 969 K 95.7% & 1 RifidEts s
14 X 4 TR s aFEAZR (P <0.001) 0 {H 1% K&
PR HEE 3 PR AR I B 25 LR e R e I 8 i B R A
5 (P =0.367) 0 1% KEHFLRMEE 3 KpE AP a2 H 96.9%
YEZER5.3% » EITHENTIE® 95.7% (%% 93.6% - REEHAMICKAH
WFE G BEERAK > HEERTRE | THREERE 7 - 14 Rt
fEERESY B 94.6 ~ 93.8 B 95% - BRI MEERZE - F&
RERBARRIIRE FHERLER FHZLHES) 218 -
1090930~1091014 5epsE —Kedlp - 45 5RBR 4 THpE T &% A
1% & I ERE 97.5~100% - FEHEMEER (P = 0.265) » &
G R B — R R - s E /R - SR A
R R B ARSEIRE (REREER NHHHEE) B
EUREER #EEEE - S RE O A LR hE Y ReE
BRI 2 AR BB AR L sERAE A
BN 2% HARE R HER 2 EEH S -

NPM-8  DUA RIS BLOUE el fydikie 2~ B as iR s g
FTUBR S BUE MORIES — S8 (859 - Y E - £lale - T R
SRR R E2TE IR EE 2 /B8 520

Development and activity test of insect microcapsule slow-release
dosage form using soybean oil-based resin and modified starch as
carriers — Chien, W. J., Tseng, J. C., Wang, Y. T., Yang, Z. Y.,
Jhuang, W. Y., Chang, W. C. (Department of Applied Chemistry /
Pheromone Center, Chaoyang University of Technology, Wufeng,
Taichung, 413, Taiwan)

(R EL RR B8 SEME PR A 55 I M BAG RO R B 4RI
M2 #RG o EERERER SRR A - AWTIERR 3 R 5
REN R EIREMIB BRI R #ils - 73 i AR SR &
Tk BoBAt - TR 1F By X Tt T e v B B R B R 89
AUREZEEE - BREATIHEORNBERET T - RIS 2
F SR T B K O AR TR - TP R BB R A - T
B/ D BRI A T RS RERG ] S e b 20 SR BN
HBTT - Bt AR T o AIRDERRBIREY) - FRE R
WOEEOE I > PSRy BERRRIRL - JRATEEHIG R R o WO
ARG < S B G R T 7 S i e SRR R MR M — 2 5



Eb#s -

NPM-9  Jjii F A [F 5| S U - A )~ SRR
{BBE T AR SR ifkah st E R 2 #0288 — JEAEET ~ AR - IS
([ 77 SR ERAE B AR AR ~ RO R R R AR A~ BT L
REE T IRIRIBRIEL 2)

Amendment of various vermicomposts on soil fertility, growth
and antioxidant capacity of Brassica chinensis L., and growth
of Spodoptera litura—Fong, C. I, Chuang, Y. Y., Lai, H. Y.
(Department of Plant Medicine and Good Agricultural Practice,
National Chung Hsing University, South District, Taichung 402,
Taiwan; Department of Entomology, National Chung Hsing
University, South District, Taichung 402, Taiwan; Department of
Soil and Environmental Sciences, National Chung Hsing University,
South District, Taichung 402)

R A ERZENERER » REEEESANEAEA
2B REEREEY) » IR E LA R S Y T IR R TR
S EE SRS o I FEAN LA A g5 R AR YIRS O
TER » DAAWi iy 7 = H e S i S e R e - il
HIEMAARA LR E KR E R DR HEFS iR
GERAEUR o Tt m SR T DUR D SR AV A - HEHIE B A
REEY 2 PlE b B R HEH & i a AT TR B YA E
AR o B ERRAYIE ST R AN - A Bk © (D
ELAEA [ B W 205 i S Rl ] LA = 72 52 - ()3 Al e FH A~ =1
WHIEHEAE S TR 2 2% QBERNERE Y T OREE
BIREE - AR RSB ZENER - RS HRISE
ikahas bR E o BBy B B ST - 55—y DAEisenia
fetidall JzPerionyx excavatus FyfEaRiintsl » 3 B~ e & CHIR4H)
S BREORAE ~ ARG N > &/ UA 2 BFEY LR s prH
RS - WFAAHETTE 8o 2 Aokketlbs - ZakaBaEY
Jiti B 51t P R SR 45 K (1 3 2 SR HEE & Ry AR B8 HE 17 it HE 1 et
8+ 4 3%(Brassica chinensis L. var. Chinensis) » #:75 7~flEEH
(1) A i A4H (control, CK) > (2)/EHE4H (chemical fertilizer, CF) »
(3)45 32 3 HE 34 B8 (vermicomposted mushroom waste, VM) » (4)F
T 5| B HE R AH (vermicomposted rice bran, VRM) » (5)5% 5215 31t
Af4H (vermicomposted pig manure, VPM) DL (6) = FE 5% 5] 32 i AT
4H(vermicomposted cabbage, VCM) » & N#E & T4 EFE
kb - SMPURE R 4 S e RO i 4h & (Spodoptera
litura) N Z AHE A RRERFE B o GE0LRER » DURE fg| SEHE A -
EVCMA&RZE G ARE R — RS B 2 SEE - HiR
= HES I Ky & B AR EENRTN40% 2 1528 - ZReliB T
GEREUR > BRI BpH AR S B g SR
BACFAHEL - Jjti FH 451 32 3 AR Y 40 A1) w] S 18 = 038 2 A R il
BATHAMEST ~ 5K EEEE C VRM ~ VPMEVCMERE T >~ +3%
FHEEEEESINCE ) VCMAIEA &S 2 1A R M &
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& o AN - CFELE MR BAR LL A i e 2 #th ik =
L HZ /S o 5 S AR B h A AVRM R B R e £ RS A
Fe 85 & 8 DICFR BB & R » 05| 3 HE AT iR 2 B CFAH EE T 42
S R R o MRS R 2 B BIAVRMAIVCM A
5 o A RFREHSE BT - BFVCMEHE - 3R
TR ) e A R 2 AH S A R R > F N & IR BEAE DPPHIB B AE
77~ DidEE RGN - A AR S R I R HR
AHEHEIVCMEERE N 2R B AR S 2 a2 E R -

NPM-10 DLZZEM A4 B 3/ N Eifslis — Bl=F -
I~ BRIGEE - BRE (TEIRE TG ER R ES)

Eco-friendly materials on Plutella xylostella control of Chinese
cabbage—Liu, T. C., Lin, L., Chen, Y. H., Ciou, J. J. (1 Hualien
District Agricultural Research and Extension Station, Council of

Agriculture, Executive Yuan, Jian, Hualien 97365, Taiwan)

EROE RGBT RVEZRH Y 108F BEB R
S EMHEERFEL1800AH » TREGLY41 A - BEZAE(S 4R
T82.2% » ABAy Ry ERE NI [l & BT B E AR 3 R85107
R0 ERER NEETR AR 45 B A3 B/ Nk
(Plutella xylostella) Sz &% (Pectobacterium carotovorum subsp.
carotovorum) Fyfy £ ahE RO E - LH/NEMR HEEE - K
H10THFE T EN B HE R E N85 > Wbl —
o ] — R s T 2 R EESE R AR R L IR )2~ 3T AE
B 2B Dass R BT - 108 ARG skiE N R HE
FEEEE » NI B4 RE ZEYIREEMIEAEE - 19
RIBEAELE(35.2%) 5 MIZBLLEMARNERE » T2
[ PR Ry (EAS 5 B ISR By ST B 2 B M R AGER
T B RIEEMEER T - RFEREE SR - AR5
RSS2 ENNEE M T/ N R A o PR
BERIIBITHEEH - R B E B (A - R
S EEW RO A RIA B SIS - G5RIET
ERMAT  BAETHERYEI210% ~ BEEH12061 -~ KE
BAEH 139550 ; RIS R A - BAEITAHS.07E ~ K
E2H5.038 ~ KREEBEMU32TE » DI REEMPI AR &
> BURIEREHEM N ER B AP - SRR T
BTN - BB DIZEEMHE AR
K o

NPM-11 DASEMER ) R Bohd 2 RIS R i M B R S R R T B
BB — $5(889 - ZEER(FAGRI R EM R R
Development and activity test of a sustained release agent of
Spodoptera litura pheromone based on modified starch— Chien,
W. J., Tsai C.E. ( (Department of Applied Chemistry, Chaoyang
University of Technology, Wufeng, Taichung, 413, Taiwan)
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MR EREGEERNCEREREEHEZS — H
R U SE (ISR R R A DU - PRDH B B
Lt E R RRENRERENEE - RIITAEF 4
{ebaArIbG g T3 > M H AR S SR A R R R
2RI > ASHIZER] PRI i S e By B2 H O B (L $5 5 5%
B RRCRA BB MR T AR R T B R EINARIL
FEELBIRE NG (15 BRI EFTIR-ATR 73333 em-1 (& T E
AL ZE 3382 em-1 BERR AR | @ EREE SR 0Tm
BE > WAERBRNHE TR E YRR B BE &b
AR TR B S HIn(E R N R B M Bt Ry IR R DR S
MRS - BV RSB RR AT DUT R R H
FI > AR AT R UK ORI T B R E A
{ESSLLBIE NI R TR 2R 52 8% 51 5% H 75 2 2 i 8(b
FSENNREIETT - PEDIRERE MRS RRAE R T B R FE R IR R
TGRS R (RIB AT A EIRE A G855 % - 1R
BRI R R E T R R B A S a0 T 2= AT
BT IR 7% SR EAE S/ N P A B AL > ARSI
BRI EHE ER T2V —EAFHT IR -

NPM-12 FTAH A 2 (8 AR V) BERoR A SRR 1 S IR AR i 58
ZAE 2R ERE - RIEART s BRI REIT (BT
REEYEE LG L2 REE T2 - B P EAEEY)
TRHLER 2 ~ BT T EUR Bk SR AR B L)

Evaluation of effects of beneficial microorganisms and a
nanomaterial on Chinese cabbage tolerate to abiotic stresses—Tsai.
C. Y., Chang, T. H.>®, Huang, J. W.”>*, Chang, P. F. L.’ ('"Master
Program for Plant Medicine and Good Agricultural Practice, National
Chung Hsing University; “Department of Plant Pathology, National
Chung Hsing University; *Innovation and Development Center of

Sustainable Agriculture, National Chung Hsing University)

4EERHSE (Brassica rapa L. ssp. pekinensis) &>+ A(EF}
EEBNEE > R4 AT EILDT - RS RN BT+
FEACEFEERL 8.5 AN E2E2ETHENE R — -
W e BR R SR PR R R b - (SR R R
PRI STEIEY)A S o H AT BB 4G R O e ey
WA SM - AKFIEES SR B A E SR
BOEES o AMITEERSTA 2 08EY) Bacillus mycoides (BMO2,
BM103) =#5 & M A4S EE O S0 - KR SR A&
B o ATOIUR E R RS - SRR E f530.9°C ~
SRARSFERE £528.7°C o DAGEER A3 (R 2 S B2 2 CC 200
B EA L 2 BE RS CC 801) RS R 25T - 85553 Bl LAIAKOZ
TEBIBMO2SZE S WK » WA 32— AR B E 53 IR EK -
BMO2 %% ~ BM103 B ~ EFSIRAERAL ~ BM02 %
M~ BMI103 SR ~ — ik #5 (Bulk CaCO3) ~ FORBRELES
(Nano-CaCO3) » {E7EEFRIE 22 RIBERUL - 1R E T ERIV4E R

S HIBMO2AHE F 3 R EZ BM 103 « £ =X H EakBih - DI4E
BRASE (B CC 801) mHl# Kalifnits » (e —EkEH
Sy AlEEI K ~ BMO2 B0 ~ TAEEEE R (Soybean powder milk,
SPM) ~ BM02 MR ~ —febiRigss - 2RSS - ££ 8 Wik
FETE 21 Rk GEEKIBRL) EITRRA > (R T I
FAEFv/Fm ~ #HELEEE (Catalase, CAT) ~ JUEMEBE L
fi§ (Ascorbate peroxidase, APX) KM H K5 EE (Glutathione
reductase, GR) JEMEFEEHAE(EME o mr R bnss Her
TR R R I R R B M AT - BMO2 )2 B/KSE
M B > MEREEMER L BMO2 Rk - — el
1% 85 K oK i e 5 B i R R IR RUR. - Kl BRss R BUR
BMO2 #7708 BMO2 6B 7E 4% f4h ok (1 3L i /K BT RR
Fo MZOREREE 515 B FRRE L 4R el Bk (1 SRV /K 5% -
Wit BRGE R BT - DUA R YIS A M IR EE AV ASER 3
B R NS B R AT RER o DL RAEERSH BMO2 A
SR fAAEBR (SR R B LA K AR, - T ZOoR bR #5 51
BHERRGEER A M m R R A SR -

NPM-13 Z# fIf s8R aEY s — R ~ 3580 - 5
& - FFHEE

Application of sulfur solution for powdery mildew control — Shen, Y.
M., He, M. L., Wu, S. W., Hsu, C. C. (Taichung District Agricultural
Research and Extension Station , COA)

HHE R E RS 2RSSR 0 DURES00
& ~ BENH IR Z 5% EEN 4R R20204E(E 8
(B AR AR RIEUEESN ~ UK ~ #AESFREEEEY 2 A
K e « FEEHNEE — S Ao iR e B Fs2-4 H
TETE 1% I AR EE R 2 B (Podosphaera xanthii) f g
(incidence) £569% - ifiti A R FRAHEE R 2 ORI FE 26 Ky
34% ; TEHHNEE i = IR 24 H o I IRETER 2

EUR R R R R 94 % - AR s IR ERAHTE R 2 ER s PR 2
FoT1% + 56 =350 =ACEA RS R T-9H - O A HIRAHIER

Z AR R Fy18% - T s AR R EEAETE R 2 A K FE I
R Ey16% © AR FHN6-8 FRSHHYMIE - 28 H IR & IadH
TR ZARIREP. xanthi)) FERR RyT75% - T A REHE 2 58
R AR RE31% - 5550 1£3-5 TR & EEME
SHEVREG RS - HRAHETER BEREZ BH% (Erysiphe
sp.) IR IT B Ry 86% 1 28% » TR /2 R HE i A 2 5 7y BL IR
B M TR R 4y A1 R 28 %0 814.% - s b B (50 I 320 /8 T
b TRERBEEHUH - FRREEMRESEANGEREE
B fEHK ~ B - B SEYIIE s AR TSR e e
HEkmR 2 2 AR HIRE - SRR SIS IRA B R E
Yakym 2 4 -

NPM-14 BV A S BB RE A N Al o e KR a8
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The preliminary study on the biocontrol of golden apple snails
on rice by applying tea seed meal under environmentally friendly
farming on Guandu plain irrigation area— Chen, C. H.!, Yang, C. H.",
Chang, P. H. S.}, Yu, C. R Lin, K. C' (‘Taiwan Research Institute
on Water Resources and Agriculture, Tamsui, New Taipei 251,
Taiwan; “Chising Management Office, Irrigation Agency, Council of

Agriculture, Executive Yuan, Shilin, Taipei 111, Taiwan)

TBFFIE (Pomacea canaliculata L.) JEELEFEFEY) - 7
I EREYIN S BEAL B E SR E RS G EY
HAIGEER - GIEHEFRERGHRNER KL EBETE
EHETIEFIRDTE o AR R L2 A 45 - BREiEEE
RSB DU  WRREFE LSV EA ERE S
BRI REEE - THM(Tea seed meal) B K ZIRITEE
FiT o3 RSB IR P A =02 — » ZA1M 4T 24 FF 2RV B 98 48
o SRS RIS SN E - AR EKESY AT
SR WIRBASNIECTIIPE - ABHREN - 7
JA SR B SR R [E] AY  AOM I - DU S BT AR E
T tRBIEPAE M A KRS I B i & > S T REREE
SR /KR B FH R A RE AT S8 - BRI oAb - AR
WFFEAY /KA i Ry S B 1195 » Sl Ba e B S P RO &
B ER I T THRME - B ERCBDHERRE T - $FEPKAEE
HAE 53 B LASEHEF (TO) ~ ARG 104 T(T10) ~ 3027 (T30)
BRSO T (TSO)AY & A T3S R - FE R S LY
12F AR AEREREEE0 ~ 1~ 2~ 3~ 4K » & REIRE
B ISR EKES S 2R B 8L B ERANERR 4R
HETTHRA o FHRTEBRAS REET - W IR BB e 1% Es
— KA Z BB EH] - Hop DITSORHIHRI R R R - KEsE =
TEFE R R R % W R BT o (23RN RSB RBAA
b FH R T10EFRAYR EE 553 R EAH & BRI S FH4H(TO) -
Bt LARIBLE B ZEFRAETI0 ~ T30 ~ T50453 51 £534.8% ~ 12.1%
B110.2% - HHEHA G FHARET 1.5 R - w120 H M st Bass
FEURE A A0 T Z 55590 - R & a8 S
) > BEHUR G F IR (0<0.05) » KA RA L
FANEITIRFIRF G - BT 2B AR i B R R 4 A
& BTSSR B S TSR0 5 2O AR DAEIRE
EEREIEDE - ARG IRTT - DU AR g E L
fy -

NPM-15 % 25 QI i 65 2 AR EERE R 5 06 T8 0 R il 28 R R T
il — BRI ~ BRADEE - R4 - fEzalR’ - S ED° (Ear
PNyl e e e SRR LA R VA T N
VIR & THIREEZ B G AR R - EI R
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ELER52 4 CEINL BB R SR A R L)

The biocontrol of tea brown blight and the effect on tea plant
growth by probiotic bacteria—Chen, Y. J.!, Chen, Y. H.%, Lin,
S. R, Chuang, Y. Y.", Huang, T. P.>’ ('Master Program for
Plant Medicine and Good Agricultural Practice, National Chung
Hsing University, Taichung 402; *Department of Plant Pathology,
National Chung Hsing University, Taichung 402; *Tea Research and
Extension Station, COA, Taoyuan 326; ‘Department of Entomology,
National Chung Hsing University, Taichung 402; ‘Innovation and
Development Center of Sustainable Agriculture, National Chung

Hsing University, Taichung 402)

AIRTER 2 HH SR E B (Colletotrichum spp )FT5 [#E » Ky
GBI (Camellia sinensis) Z BEIHE » A FRACLHE R plbk
TR g HEG ISR - W BB o R g R B AL
TEEE - BRI B RREARIET UL EERE - 28T
N E LR EE S S RO R IS R E 4 - R A
B R B P B BB 2 M NI TE 2 AR M E R
7aT-EE T R IF BAPmEE « BT B HY Ry PRET 25 FAR 14 8 e sl
8 2 2B BB AR IR 2 76 2 VB ST B EEAS LE A AR
BURIR AN BT E I E R - ANE B R
R E S E Bacillus subtilis WMA 1 BG4 B2 BTl a8
HEJT 5 TiStreptomyces cavourensis PES4 0] {1 %S 52 JE 7 5
TETF SRR O BRI R & - RHE AR e PR 2
AEEEEM o AR E BT B ZR205 5 7R FEAL s fe B
F T BERS B —T20Asp2 7y BERE » IhorBERRE BT E il RE T H i
O SREEIRENE o &L MERS P §E & i (Internal transcribed
spacer) 7> 51 FEAT BRLIER 52 AR PR it 8 s L DR EE S 4 H P 71
G RAGRIL S M 1£ 1 L8 8 By Colletotrichum fruncticola isolate
T20Asp2 ° #B. subtilis WMA1KS. cavourensis PES4EBAT20Asp2
SEERRETT IR T - SRR WMAL K PESA R [ 75 B # 1t
FEREEREE R B I 4Y50% 2 A R I - M WMALKPES4
P B 2 10018 B B e IR B 48 e FH S 5 F T4 B+ 48 SRRV B.
subtilis WMALBRE G5 12598 (5 E) Z i HEK FE B 4H A A 3L
PEINEETE - (RAETER ER 5 TS, cavourensis PESARIRAIE Y
TN S R e R = 2 O © RF I A 2 2B M A A
PR G i FH 7S 1044 DA B2ttt & - B, subrilis WMAL
BRI R v 8 RN R &R FEE - HERKE
HHAH O] 5y BIFEFF2.5 K 1762 S. cavourensis PESAE 12 it FH IR
o] BRI P E R K R - e RAltAE SR T LB,
subtilis WMA1J.S. cavourensis PES4 BAR 75 f8 4B B M FRTH4%
EEZBUR - HAFRIERRER A RIIHIEE S REFE—F
S T 7 AR B R EER R 2 10R T8 -

NPM-16 [ EHE B F R EEN A &M G el s A R
aPfil — ZEIAT ~ S (TR REZ 2T ERENRY)
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The efficacy of yeasts and non-pesticide materials on controlling
postharvest diseases of Citrus—Lo, P. H., Lai, Y. T. (Taichung

District Agricultural Research and Extension Station, Changhua)

B I 6 RS R B0 ) B 22 2 Ml e M 97 (postharvest
disease) Ry 4R (Penicillium digitatum)¥i755 &% (Diaporthe
citri) » AT DMCEEER Kk TZHNETT 0 AT AR
T W R B S LS R B A FUEE M - HEETURAE - PR
R R AR TIEY > B REESORIERED;
ETITE o ARG EE AR ATE 1 2 R E Y622k - SHEE
BIETCYT0B MR K IR EEDT /B M B A AEERIR R - I
TEEH R SRR 2E H - FRASE G E RS B i 3 2 2%
Fo KT EIE S THE M W R E S E 2 - eSS
RHEUR > MR E N AR Y622 ~ JERERETCY7050.5%
bREE S8 - W MR E VARG ER0% L. £ - K DI
FEETY 620 DGR R EE + e s 1.8% » 0.5 BE E
AR FIAERET2.T% - SEEERETCYT0 2 /a3 &
63.6% - it FH 1% S ik B AV AT AS SR B~ VA MEE I S ]
TERR A E R o SRR B R D A M A AR
Fria Basir - ME s R AYIREEZ )] RRHESS
A e BEEREED A EM H AR R HURAR - SRR
MRS R 25 E R B e b i = 8845 -

ERJAEM (Fungal Disease, FD)

FD-1 Phytophthora parvispora 5|#8 27 SEEHERH 40 5% — 25
TR~ ZEEES - MO - B H (THRERZEGEERR
FrtE 7 B 4H)

First report of Phytophthora parvispora on strawberry in Taiwan—
Tsai, J. N, Tsai, H. L., Lin, C. P., and Ann, P. J. (Division of Plant
Pathology, Agricultural Research Institute, COA)

TE2019F 42 » WEEAH 2 SR MR — TR & > 1R
RHEAREVEE R IR BB O /KZIRBE - FEH 2K - HBEER4E
e B IR AEAL - Ko E R R > R EH
— R E L - Hal—H a4 S Ek - A TEEERA
B ] E R E MRS o R AEV-85fs L A RR
FE Ry 8-36°C » il IR B24-28C > GHEGERERE
0.89-0.97 cm ° ZEEFENCV- 8B et i » HCV-8EE LT
1% 2 40% FSE&GES AR - HhCV-SREISD B HikE
R - R V-85 LA RIFH % PE R A N IHHE
HITELL » {F PDA 2B REF AN RS TR FCHFOUES - fEEIREV-8
WRRELK g S B AR 1 B 4R AR RS - e R e
TEEERERM T > SRR 22.5-(31.9)-42.5 um © {EH
BT REREV-88 s g/ DR B AR A SR

R 7K R G DU ) RS e R B o R A] EE AE K B Y B -
FOBE B AR BN - IEBEE SONETY - REA LD
RHRE - FOZEAR/INFEIT B 35-(43.7)-62.5 x 25-(26.25)-32.5 um »
fZEREILE SR 1.42-(1.66)-2.08 - THEEIEREUIE T1%
AN o L E R EEEEN N g RO - B3k
[E 4R o BIEAEE R Phytophthora nicotianae p991 (A") B%p731
(A% BRI A G AT T - Bl A" BoBA - E
ITS1/5.8S/NTS2HEA 751 F & F5837 bp » AL E &I Cooke 47
TOYVEEEEVES T MAEF (clade) » #XERyP. parvispora > F{EEE
F—REEFEE L -

FD-2 i Corynespora cassiicola 51#E27 ZEEIS MR — BLE
2 BRCF - BET - BUELT  REE (TERREXZA
R RER AT — BULAVE E SRS PTE YR £ - TR
T B R AT — ULV E R D PTER E 2)

Corynespora cassiicola causes dieback on basil (Ocimum
basilicum)—Tang. I. R.,' Tsai, S. F.,' , Feng, L. S.,' Chen, S. Y.,!
and Lee, S. P.? (‘Department of Plant protection, Fengshan tropical
horticultural experiment branch, Fengshan, Kaohsiung 830, Taiwan;
Department of Vegetable Crops, Fengshan tropical horticultural

experiment branch, Fengshan, Kaohsiung 830, Taiwan)

EEBIRAEA (dieback) MEREMIRIEIIZ HERE 2 —
T 7 ARG B P S R AR B R AR Y R UL, » R 5 TR B 4R 52
fili - 2HBHOBERREE - 2SR 28 - BT - B
AL EE I EE - RERBEEERERI0 R EHE
GRO@ERKEG » PO RRIEAE GRS - DI ERE
RUEERH - P E B Ry 2R B AR 2 e R B« A s IR e 2 2
REFHEEL 1TS PHIiE eSS R - B2 WIREEE Ry Corynespora
cassiicola - HE4FERIREHEIE Sy 15-35C - AF#5F T
B 5 10-35C - 1£ 25°C T - 4EFpifids /NG R e
ZE DR 2 MR TS TS T5% 0 By LI i SR R -
SEWEYRE TP - /N ERE R 2 M g T R
R~ PRAAE () ~ RS E R RO - Pla A Rt E e
PDA B &ZE E &% - aT SRR R E 2 8 - 45 REH
e [E BB RS B R CC-2 ~ CC-3 HiEMHE S E RN
HZ 64.4-77% B 65-75.4% » SEWRRZ » 5331 Fs 60.7-66.8%
H1 58.8-63.6% °
FD-3 Species identification and evaluation of the aggressiveness
of Colletotrichum gloeosporioides senu lato causing fruit
anthracnose on sweet pepper in Taiwan— Sheu, Z. M., Chiu, M.
H., Kenyon, L. (World Vegetable Center, 60 Yi-Min Liao, Shanhua
Dist., Tainan 74151, Taiwan, ROC.)

Sweet pepper (Capsicum annuum L.) 18 a high-value vegetable



crop in Taiwan. Fruit anthracnose is one of the major constraints for
sweet pepper production particularly in warm and wet conditions.
The disease can be incited by several different Colletotrichum
species, but study of the pathogen populations in Taiwan is very
limited. According to a disease survey conducted during 2019 to
2020 by World Vegetable Center, Colletotrichum gloeosporioides
senu lato (Cg) was the predominant species complex associated
with the disease in Taiwan. To further confirm the species identity,
20 representative Cg isolates collected from the main sweet pepper
production area of Taiwan were identified through morphological
characterization and multilocus phylogenetic analysis of the
internal transcribed spacer (ITS), glutamine synthetase (GS), and
the intergenic spacer between Apn2 and MATI-2-1 (ApMAT).
Among the tested Cg isolates, four distinct Colletotrichum
species comprising C. fructicola (12/20), C. tropicale (1/20), C.
tainanense (1/20), and C. siamense (4/20), and one previously
undescribed species (2/20) phylogenetically close to Colletotrichum
gloeosporioides senu strico, were identified. The pathogenicity and
the aggressiveness of the 20 isolates were tested by injecting conidial
suspension (5X10° spores mL™; at 1 ul per site) by microinjection
onto the ripe fruit of sweet pepper cv. Andalus. The inoculated
fruits were then incubated at 25°C in darkness, with 99.5 to 98% RH
for 7 days. For each isolate, 3 fruits arranged on one wooden plate
as 1 replication, and 3 replications were tested. All tested isolates
were pathogenic as they all displayed typical anthracnose lesions on
the fruits. However, they developed different lesion sizes with the
average ranging from 4.5 to 21.5mm in diameter. Almost 50% of
the isolates developed lesion diameters of greater than 10.0mm and
were rated as highly virulent. This study revealed the complicated
pathogen diversity associated with fruit anthracnose on sweet pepper.
C. fructicola was the predominant causal agent, and Coll-1553, a
virulent strain of this species, has been selected for use in resistance
screening. Identifying a C. annuum genotype with good resistance
to C. fructicola will help in disease management and resistance

breeding.

FD-4 FH Phytopythium helicoides 5 [#E 2 ECBRIRES R — =5
- wEE (TR EZE B g AT E YRR 4E)

Rose root rot caused by Phytopythium helicoides in Taiwan—
Huang, J. H., and Yuan, C. Y. (Plant Pathology Division, Taiwan
Agricultural Research Institute, COA)

201 54 7F P 45 R 37 B2 9 20 i B0 B HH 48 TR BB
ELR201 TSR 2598 TR & By 5 iR 8 Phytophthora nagaii Bl P.
bisheria » JHE2TE 5 B 45 BOME Ik S AT SR 4B ( LIS BT AS 5E - (6]
B BRET 2 M Y 4 e — Bk R S BRI BB B R ~ H3E
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HYmTEL > AERAHSRAD T2 M LRI MBS Pythium sp. o Fyif
E FARERE S 2K EH T BB - RMUA B — R
EEEORE N E SR E - IS DT R R P B A
JiE o TR AR 75 0-3 Do ok PR AT IS e BE L 15
{LTFESERTR L > B O PR T MR AR A 48 o3 i - 23 Mk Ao [ B
IR I e e TR > S B T R RO Al s o e S
TIEME - o BER SEE90% - 1T R e B i e R S
Gy iR F50-10% = R o i JE e > DUl TR0 R BEfE )
EEALRI B 2 B RS BORE RS 1226-35C 2
SREMRE T - 28E 1R R B R B S T R A [
T > G RETF o3 M IR HEAE Y [FI A S e - SERRFE AR
EHRERNE - EAMEE BEORRIERE - A ERES R
BRI A L - R By o L S e 4% FR T AR R
Fo BT H8% (Neighbor-Joining, NJ) #%EEF41 ITS i 4s 4 »
$#:7E s Phytopythium helicoides - TEMIRRHFEH: F R4 A R
B f512—40C » R RIRE 28 —36C 5 Al iifaaings &
ST 0 ARG BRI 24— 40°C > B R32—36C ]
B s s ey > BB SO - BT~ BEET
HEREFE BRESENREE  JEAEER - SR
HRUE R SRR R - BEE2 - 4RO A e & 40 B
2 B R B MR 1 53 1 F545.8-66.7% ~ 33.3-45.8% K.
0% » B rieoE A sl FEREETUREE > WHHE 2
CLE AL FEIER o DLEH 1-1000me/LR e S2m s & i »
HERESERRE » TR EGHSERS0DHIHZE 2 8E
(ECs) » AFHEERIEC /N 10me/L > 43 il R bEIR e ~ (K15Fl]
TR SE  TECs, 10-100me/L A R LA Samilg 225 5
S EHFEC>1000ppm © kst B S ] A 28 () 4 S5 DA S g 2 4 R
IRISFI AR - ARy TER R 2 - 1o R B
AR S 4L B A SEE RS B nE i — S Al
BEENBERE o 3H% 3 S RN 22.3% 0 26.4% L
‘F °

FD-5  ROREHHEE S E e B R et — R
75~ LR - MEE - BES (TEIREEE ARG ZE R
pgs2>))

Thielaviopsis basicola on grafted tomato seedlings and prevention
strategy —Wu, Y. F., Syu, Z. I, Lin, G. C, and Cheng, A. H. ( Tainan
District Agricultural Research and Extension Station, COA, Sinhua,
Tainan 71246, Taiwan )

20194 73 F 7l 75 1 S5 BB P e AT I e 1 55 AR 2 ARG SRR
5 PNEEE U R i T IR AG S8 o 3R B SE BT - &CHL
iR o PORBLE o] Rt 2 B R FEIVE & AT 0 ik
BB EIVRE N oy THEE B Thielaviopsis basicola » TRABHIT A
WRSE e SR B T I3 R RS o (R S B
SRR AU > SR AR A TR B B A I
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MEZPIREE > PO PR R o8 BT o3 Bl B Ak 40 B8 0 IF 392 A ]
o3 SE R AR » HETTER AR R BE TR i 88 DUBR e 3%
FRLERR R ETEN o T. basicola 2 53 4 40T B 7Kt 16/ 1N
FTEE 80-90% HIYSEEFAR - BISRIPDA R B A i il A ROR & 7522
25°C > 35CRIRNAER - P 120 5 50 F B e 1T A de sl
H P 10% Orfir iz () rEMERD R~ 25.9% 15 52 R ZKEL AR -
52.5% ML TSR ST HUE R ~ 62.5% 285 38R 5K 73 Btk R
Fe80% 5% fifi 7R F] RN R TR B 4 A AR - W] 2280 % LA L
1M175% VU 8 A E TR MR I ~ 52.5% FLAk we 48 /K o3 Bl Mt 2
B262.5%F W IR ZE /K Sy B LA 52 80% #1877 H AT R MR
RIS T3 R B HRISCR - EEE RBEREN - 5
EG YRR - HOpBE 2 B R BT V) L R i 7 S bR
RIS OIEE - PHEBR ST » T. basicola MFHRFEHB LR A
et - HAE22-25C R ivEREE T > S R sk R o JEERIE
16 Ry i PR A R R S B R AR > I E
ARSIV ER - BB ERERLE - BB RILREENY
2 RTEERENEARE B AT E B BRI
NERBULEE RGN B A6 T8 T bR DU/ 5 DR Y
g w A A AT T 0 S R R M > A e
BEyia > ER KRR EILHFATER A -

FD-6  /KMHERN Z ARSI E — MERET - R - 2055
(Tt EEZ B FERERENRY)

Characteristics and Control of Bakana disease on rice—Lin, C. C.,
Wang, T. Z., Lee, H. Y. (Taitung District Agricultural Reasearch and
Extension Station, Council of Agriculture, Executive Yuan, Republic
of China)

KIGTEERHIRIEEE Gibberella fujikuroi (Sawada)
Wollenweber5[#2 » &2 4y At AR HIIE - X RfEHE
Bk > ZELIER R RS - WEEFRANERERTHE
H¥H ZKH139 ~ TK2 ~ TT30 K% TT33%E4f 0507 - A fEfE Ay
BRI R 5539.9% ~ 36.8% ~ 37.7%K:38.7% + Fia N BRIk
TR E R 22.1% ~ 14.3% ~ 10.0%524.0% - HsaE S EE
RIS F520°C-32°C > 28°C Ry BURIE TS SR N12°C
TERFEOS D B RE20°C-32°C B 100% » BE RS TR A B A /K
P Ahr BT ET 4% RN o G S AT D i S [ 0 S AR R 4 2 R R
AT LIS TR ~ BRI - IR TREERISUR B o HI
REEEIOD LA+ EATREREN S - &SR DL RIETS - B AR
e /BRI SRRET R R 2. SCRRAR) ~ 4.8/ K
16.5(2/) « STREEME v fE S AR SR » (HEETaH R AS 7 F
REEH AR - 0506 ST - (DIERRE
SR TATER B > R T RAR R B 2 B FH A S AT
PREERTR © Q) BHUZKEE ari IR R B - [EERRS
SHEEIIS AR DTG  (3)EER (5 A mT U (E i A R [R1827) - R
DiiEEMEEE -

FD-7  GERRAREEH 2 R E#EE K ettt — 224
F o BRI AESITEIT R EE R R EAB T ER T
TEYIRER)

Pathogen identification and management of avocado branch canker
in Taiwan—Liang, Y. P., Wu, C. J., Ni, H. F. (Department of
Plant Protection, Chiayi Agricultural Experiment Station, Taiwan

Agricultural Research Institute, Chiayi 600, Taiwan)

BB B o R ALY GBS AL E 2 R I R R A
WRERS - WERAHEE(L - RO E . RRSN EEH S A
FEREEF} (Botryosphaeriaceae) < F i RS HEE - AT I H Al
ie i FLp IR AR R A 2 BT - AR BT ~ BRI
W5 ~ Al ~ TR - SR AR W b E S B
BEEIT SRR 2R IR B o B - SR EI 3 R - AR
#iE B ITSHMITEF-1 a FpAETG 1T - S REUR L Bk Ky
Lasiodiplodia theobromae TX, Lasiodiplodia pseudotheobromae °
LI 2 P 22 BB AR T I s » 4 SR BRI B 70 %
TR IR - IR IS A B bR ol - HEE R B AE
B4 % HIBAR R - AT B N E S e - B (LS
BT BES| L. theobromae J% L. pseudotheobromae > RILA]
TSR L TR MR IR AL BRI - = IR G B A A e B SR
FER25.9% 8 FE FI/KEE AL ~ 62.5% % w8k = /K oy g bRl ~
25.0% SR AEBUKIRA] ~ 32.5% 5e B ST FIZK B ~ 50.0% =%k
B KRG ~ 40.0%J65 48 BRI 751 B 50% = 38 UK o3 B P 751
¥} L. theobromae J; L. pseudotheobromae 2 &% £ BAHIH]
R Hp SRS 2 IR S 0 B ppm T RIFEIVE
SRR RINFIZRTEL00% » B R = IR Z « HRHE
WIREZHEIERZ B UAR » RN E ZaRT B
REFIZEIEY ~ PYEMA BEEIIMEG RSN » TR 5E

A O MR ERIE R IRe o IR AR E 2 38
FD-8 [ Alternaria spp.5 e & FEHE IR & 2 #iE
RHEPsE — 2B - HBEE (BRI AR Y R i g

L SERE BT SRR ~ R T K R TR 2
Identification and control of graft seedling blight of passion fruit

caused by Alternaria spp.—Li. S. H.!, Huang, C. H.> ("Master

Program for Plant Medicine and Good Agricultural Practice, National
Chung Hsing University, Taichung 402, Taiwan; “Department of
Soil and Environmental Sciences, National Chung Hsing University,
Taichung 402, Taiwan)

B A AR A A R R o DGR RAVERIR
BFENEFARPT L EH IR E - HREEE AR RS EEE
MeE TGS (Passiflora edulis forma flavicarpa) » T2
HELES BRI M TRKRE - OEREHEEINE S
PRBHEEEER R RERNE  BEHERE S 2 RIFE RS, -



I

KIHZE HRIER 6 E B & ARG H I 2R E R H G - 3
E RS EENEIVEEEESE Colletotrichum
sp. ~ Fusarium sp. ~ Alternaria sp. K UNEEHREE » H DL
Alternaria sp. SR Z B EWE i 2 Alternaria sp.fEEZ
HERE A IR AL - BERERGLRARS - AR
SRS B o 18] i e DR B (B8 BE S A - AR 0 T 11
Pk Alternaria spp. » BEEHPURRET o F#0E - FIH Al al ~
gapdh ~ RPB2 J. TEFI1 VU{EERAETT HEEA P Y347 - 4%
PEITEURIMRER B A, gaisen - TRREIRRFy A. renuissima - #E
—L LUK A. gaisen EITEHE > Nl ESHEEE O T
HERYGALOTEE BRI B o Bl E A EREE
FHIE Z @ - B B AT g ¥ Alternaria spp.5[EE &5
P E  HEBEER - [NIL R A E & R RIER < s e BUR R
B EER = G e AT B S A RAHDHIE - 45 R#7R1000 mg/
Lanfe B 50 me/L=& 1570 M 2 B 44 RANHIZR 73 A1 F532.4%
$:80.3% © BEAh o SEAEIELERREE M ZFARCR - BREE 13tk
Bacillus spp.Bi A. gaisen HEFTHHIRFE S - BURILH ] IR T8RS
HI A. gaisen 7 F&AR » HAY GRS T -

FD-9  SEEHUEVIRERE ZHE ~ AW s R s
ZRZ M — R - FEE (BRI YRR R)
Identification, biological characterisation and fungicide sensitivity
testing on diseases of leguminous crops caused by Colletotrichum
truncatum— Hsu, C, H. and Kuo, C. H. (Department of Plant
Medicine, National Chiayi University, Chiayi 600, Taiwan)

SEIHEE (Colletotrichum spp.) BEZEAEVIRIEEE > HAJ
% DMV RE R R B ERIE » AR IR T AE VIR
& BHBEERGSGIBES TEN - EEE-EANE
EREEE - AL IEYIE a8 RIERNGEE » f#e b
AT T TERE 7 R A » — T S BRI (cylindrical) » 55
— BBk TIIP (falcate) s ABHFUEEE T  HKEMKILERIH
R =R RERTITE « IRBIRERHELL R+
GRS B E S SRR - ZTEEYISRIEE & fs Colletotrichum
truncatum » LYREZ I FEE REUR - BERERIRILE
PREEEVAERREES-35C 2 L2SCHFESS £ R el
HEFIEERIEL5-30CH R > DI30CHF A F itk o Ml
TEOR TR SR ERAE10-35C Al 3
o DROCHF#IEnm - ME R EHEE RS T35F
HIsZE > L2%WA ERVT T3 5 3 R i IRAR - =fR At E ke
TP AR5 % LA b AR E HKH - IR HI SR
TRIHE62.7% ~ HERIHE0% ~ RILHRIEE2.33% 5 tHE
RIZ100% W » S R RILERIEE1.33% ~ BEARE
PRI EO0%  HHENRESS~100%0F » = FErREERE B0% - it
—H e T LA &5 REUR S B Y SRR B T R
9o AR ERIRILE 57 8 46 50 SR 5 1] R
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T MAERS B RILY - (EL2EERPa)TH
TRIETEY) (s T e p (g 3 T I 1 6 R (R e
BERIRY RS2 M o Bl TR LRI = AR EREE A&
SO GERLEETONTEEER] B BE SIS 0 Al R v
F(difenoconazole) ~ GRFEFE T Fl(azoxystrobin+difenoconazole)
E5EF](tebuconazole) ~ FEi# )k % (cyprodinil+fludioxonil)
JERT B (metconazole) Fl 58 B (WE R A % B8 ) (iminoctadine
tris(albesilate)) o 15 5 FIAYFHIFEE (ICs) 77 7l Ky E TR IH A
4.3 ug(a.i)/ml ~ EERIEE 1.8 uga.i.)/ml ~ £l FRIHEO0.8
ug(a.i)/ml 5 SEFEARF e FIAYIC, 53 Bl A F R H E21.0 uga.i.)/
ml ~ FEEFIEE2.9 ugad.)/ml ~ B S RIHEF3.5 ug(a.i.)/ml s
1FEEFIMNIC 53 B R B SRR 22.2 uga.l.)/ml ~ FEE IS0
ug(a.i)/ml ~ F£FLFRIEE?26.4 ug(a.i)/ml » B EKEAICS0
Sl BB EFHEEO0.S ug(ai)/ml ~ FEEFHHE4.2 ug(ai.)/ml ~
FELERIAE0.4 uga.d.)/ml  JFRFEE AT I (1C50) 57 Al
BT FHES3.S ug(ad.)/ml ~ T RYHE3.8 ugad.)/ml ~ £IL
TERRIEE33.1 ugla.d.)/ml 5 5o BT e A e I ) B9 4T R
(IC50)73 A Ry FRIEE6.0 uga.i)/ml ~ K FRIEE £50.3 ug(a.
i)/ml ~ B FREE 1.0 ngai)/ml « Hoh A FIFIgEF o
TRt EER] 15 5e ] ~ TG 28RS - T B v BT (e 2
Tl ) Ry R HERS G4 -

FD-10  &UBBHAC sk 2 Ko — PRais - s - 208
H -~ BERRITBIREEE B a7 R e AH)

A Preliminary Report of Soybean Blight in Taiwan—Lin, C. P.,
Huang, J. H., Ann, P. J., and Jan, W. M.(Plant Pathology Division,
Taiwan Agricultural Research Institute, COA)

201859 At & HAME @A & 3 BT (Glycine max) 1
EED BT - TR REHFHBLIREE - OIRER
T EIR 2R - B EE RSO - BEHE S RREAR - W E
AL SR B - & o] D EESAHEIR 2 Phytophthora sp.iE
B d{b 2Bk MRBAEIRE - BN DURFY
(TS K COX) 385 » BUREMR R GIESHTCER Phytophthora sp.Ji
JF o DI tR BT 3 SR M 1Y K (B RE35E) KA
> BT HSRARDU R 2t > Se R e BOR ARSI IR - 3E
— B 2R FNEEE SRR oW IR AR A SR R 24-32 C o
TEH32 CHEPIRE S ¢ R AT AT RE B R - A
TRRER ARG > HLEEELET SRR o SR AT
IEH S - BERIPTEITIH R = ARG R - L
WS AL B FEROR - ki 2 DA R A B -
55 MR B K T 50 SR PR > DU R K
el > L1V > B RAIELH SR BT U 1 - Hdble
FASTE ~ k0SS i N P > FLAh O8] e e v FEE 1) o FEE IR
7 o 1R 41201982020F H R A H @ S BRI - AR REe
B o
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FD-11 4 G4EREEE RS — SR - TRALSE -
RV N iRy Ee G/ N
TR 2SO RAEPIIEER)

The diseases of adzuki bean seedling stem and root—Liu. H. H.,
Chang, H. X., and Tseng, M. N. (‘Department of Plant Pathology

and Microbiology, National Taiwan University, Taipei, Taiwan;

i
BT S A

’Kaohsiung District Agricultural Research and Extension Station
council of Agriculture, Executive Yuan, Changjhih, Pingtung 908,
Taiwan (ROC))

&L (Vigna angularis) RIRBIE R GRMEY) 2 — » Fubg
HITE4Y6,300A 0 » R E A FE - Hh XA RGE
PR R = e T 22 R & Ry KR - AL AR H Hra) 2 10 A
B BEREERENEN T RRREERS > EEYEiR
Bz EEE A - WG — B BRI DLIEEREEE
2 PARAE > HILHMBE KSR w8 EE - RGE
REZ LT o R AR 90 5 SR 5 LS A R R TH AT HE (T
2 EANEARES 2 R E A A > DL T AR R R SR R
> NI P B [ L B A B Y R L R R T B AR A R A
M - HREERER - BEEPHE R RTAR ~ A L 4w iR
HERIE - FERBESIRE (Sclerrotium rolfsii) » H R Fy1L
KL B (Rhizoctonia solani) ° ZAWIFEIRE RN ILAGALE
MRS SR IERE (Macrophomina phaseolina) ~ B JEfRE
(Lasiodiplodia theobromae) B1ZEFEIRE (Phomopsis sp.) » &858
R YN S ANCREEL 7 V& e I = D CANCRE A SEREE A e = e
FalE FE o XL M. phaseolina W] [ERF iR AYFERIE ~ TLAGELAE
T RER R SR o RIS B R R R BT S 1 B
AR K BAIE (microsclerotia) BLR T3 (pycnidia) »
BE R AL EAYEGR ST (virulence) BEAL EHRESH EMEEE T
B o ARBHFEHEEF25.9% 1S e RIZKEEFLA] ~ 62.5% %L K58
PR ~ 80% A5 B TR M ~ 25 % BESCHIAKEE AR ~ 25%
AL T UK T ~ 75% MU S FANE nRMER A 0 R50% 1R %
SRR M T R R A RIS - G RBURO2.5%EG
KEETRME I ~ 25.9% 15 5 FKELFLH ~ 25% 5 v UK &
T > B150% 18 % AR MM BRE T 2 IH H AR E E AR E
& 3 PRIEP B DATS v I B 00 5 00 3 B 4 A AT R e ) B
T R PR 25 SR H B AR AR AR = S - HaREEmIEIHIH
HEIEIONLL L o AFERFTA HRElEER R > 25.9%15 5 R AK A
RS FTA R AR B R B A RIS - B
FitH1 M. phaseolina ~ L.theobromae ~ ¥ Phomopsis sp. 55 5y & X
PEEW A - EZREEEE G EEHEELLAN A S - B
#H > M. phaseolina {E B AR E V] B SR R IGH » ILREAE
FEAT T EH T - SRR S M e R R R ey R
= EEFEDET -

FD-12 i Leveillula sp.51#E 2 #r Y 7 it [ 955 0] ) — PR3

o Hitndn - mEE ((TBIRREZ R EA R YmE
4H)

First Report of Tomato Powdery Mildew Caused by Leveillula sp.
in Taiwan—Lin, C. P., Dai, Y. L., and Huang, J. H.(Plant Pathology

Division, Taiwan Agricultural Research Institute, COA)

FR20184FHHE » P EH ~ B ~ B REMHMEBFIERA
PG R BT AOEE H BB AIEHET > 2 EHBIE T E
B B 7 [ s 4 AR ] 20 % A b o R BERIAG Ky B e (0.1-
0.9 x 0.2-1.1 cm, 30 samples) > {BHAEE ) T H3R0.5-1.5 cmI%H
BE (0.1-0.6 x 0.2-1.5 cm, 12 samples) > B EFHFIES 5 R
DA AR 2 ARSI O iRy - DR R vl REE 2
AT EMAE A RILER - AEEEED B B EE
REFE B AT - DOV B2 BN HE R HE
R RERZEOG  SERIR - DEEIR > BHHE (foot
cell) BEIFEAR - EAP X RBEA - B ] G RHAE
BRI 53470 (dimorphic conidia) 5 ¥J4E4T 40T (primary
conidia) ZEHZE A BHLEHIRIZ (lanceolate) » — 53 AR+
(secondary conidia) F5[EFEIR (cylindrical) &R (clavate) > 17
IV A R Ovulariopsis type » 3 2FE % BIEHLT MR -
BT RANEREL » S E RGPS - (R KF
BRI (lobed) » E#REEZS (hyphal appresoria) &5 F.28HR
(nippled-shaped) ~ IR (lobed) ZIHHEAIR (coralloid) = HH AR
A AR FE FEAEEH (chasmothecia) @ RERZEF A A - FHifE
WI2E 85 78 By Leveillula sp. (&ML Oidiopsis sp.) - BEER
YA BB ATE R o BT BRI R I
TEEER o] R 2 A8 ()95 i BT Y 2 FE 2 - s It

FD-13  SGEI kPR Ry B sl B 2 9 I 1 e i 220 35 25 2 ]
F—2URIE - RN (B R EE YR 4 - 2B
rp R B ) B ER R S L S AE - ER B2 AR - 3R I P ELR SR
K BREERT SR 0

SGEI ortholog of Fusarium oxysporum f. sp. rapae is a
pathogenicity factor and contributes to chlamydospore persistences. —
Tsai, C. Y.", and Wang, C. L."** ("Departement of Plant Pathology,
National Chung Hsing University, Taichung; *Master Program for
Plant Medicine and Good Agriculture Practice, National Chung
Hsing University, Taichung; *Innovation and Development Center of
Sustainable Agriculture, National Chung Hsing University, Taichung)

Brassicaceae is one of the most important vegetable families
worldwide. However, Fusarium oxysporum complex have been
reported to cause yellows or wilt of cruciferous plants. Among them,
F. oxysporum f. sp. rapae (FORP) causes yellows of leaf mustard
(Brassica juncea), chinese cabbage and radish, but not of cabbage (B.

oleracea). SGE1 (SIX Gene Expression 1) is a transcription factor



that contains WOPR Box domain. SGEI orthologs in other Fusarium
have been reported to contribute significant impact on virulence
and regulate expressions of SIX (Secreted-in-xylem) effector genes.
According to reports in other pathosystems, we hypothesize that the
SGEI ortholog of FoRP (FoRP-SGETI) acts as a global regulator for
many effectors in FoRP. To reaveal its role in regulation of effectors
and pathogenicity, deletion mutants of FoORP-SGEI (A FoRP-SGEI)
were generated by protoplast-mediated transformation (PMT) with
spilt-marker strategy, and validated by PCR and Southern blot.
AFoRP-SGEI showed reduction in conidiation, but displayed
normal colony growth, and germination in vitro. Notebly, most
chlamydospores of AFoRP-SGE! lacked the outermost fibrillose
layer. Chlamydospore germination of the A FORP-SGE! significantly
reduced when chlamydospores were exposed to some stresses such
as osmotic stress, drought stress, UV stress and Fluazinam fungicide.
Importantly, A FoORP-SGE1 was still able to colonize host tissues,
but completely losed pathogenicity, suggesting that FoORP-SGE1
regulated the expression of effectors. To reveal the SIX genes and
other candidate effectors, we sequenced the whole genome of isolate
FoRP F38 with the combination of illumina and PacBio (SMRT)
sequencing technologies. The assembly yielded 261 scaffolds with
a total assembly size of 57.9 Mbp encoding 19,518 genes. BLASTn
analysis for the known SIX genes identified homologs of SIX14 with
3 copies and a homolog of SIX9. Futhermore, the roles of FoRP-
SGEI in the regulation of effectors will be examined by Q-PCR. In
conclusion, FoORP-SGE! was determined as a pathogenicity factor
and its roles in chlamydospore persistences were reported for the

first time.

FD-14  /KFHEZ 82557 5 A 2 SRS BVpg AR R 0 fir — BREAE
RS BRE - fEREeE (BT RS R SEE R E EL AE
M4 RERBRRREARSFTRES)

Mapping of rice blast resistance loci in Tainung 82 mutant lines ('
Department of Plant Pathology and Microbiology, National Taiwan
University, Taipei, Taiwan; “Department of Agronomy, Chiayi
Agricultural Experiment Station, Taiwan Agricultural Research

Institute, Chiayi, Taiwan)

KEZEEEEFEY 2 — @A LB AL - &
Magnaporthe oryzae 5| EIYRGEL B B 22 BUKAEGIVE S - 1fl
YU SRRy A S H R RI PG 7708 o KIEEZER29%
SR R 2 A o A A AR E A L B S S [E
Bi% o BRI MEGUREIEEE % 0 AU W E 8258 Kt
THEBUR AR CMZ SURESR I Pi2/9 ~ Pik ~ Pita Jz Ptr
EEATRER » LRSI 1M R B A Pita » WM1330
WM1345 ~ WM1354 ~ WM1370 ~ WM1426 X WM 1543755
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Piks » WMI1363 & WM14158I%H Prr o D3R [F] A3/ NE M.
oryzae BMIERE] HETUREE % > #FHWMI1363 X WMI137054
EREEIURM - S ESEIEAWMIT0 > BEEERR
53 i H B R AR CO393E <2 1% 2 9 F, T » RIS /K
T 12{R 2L L RE R S4B A S E W 751 (simple sequence repeats,
SSR) 4r THEzE#EITERE B M1 (bulked segregant analysis,
BSA) - #5IRE1295 44 B H83-20 Mb 2 @M m] sE B 1A RE - [E
1% U192, FARAETT S AT - W10 SRl b Itk A R B 7
4.7 Mb ~ 10.4 MbJz16.1 MbJig 2 5y TRt B A i - A
22081KF,., L > — A 5 20 ET LM E - — 7 miFl
FHELH > 44Hsimple sequence repeat (SSR) 43T HE:E ~ BITE%E

2 T4HInDel 4T85k K 84HK Bioscience competitive allele specific
PCR (KASP) 7y FHEGEHEIT AR AL 34 » S BHWMI370 7] fe iy
A WA E B AR B AR EREE > 53 B 7A3-6 MbLLR12-19 Mb «

BRI T 7 B 288 A L B Y ER ARG - B SCHUS E& 1 0 BT
F s P AROEST BRIRI B R R BB 3 A » HE b4 /N M s DR R Y
o AEAEFEHHWMI370Z HUik A EE E AL - $FeB s Z B
B - SRS R R EE TiREE  (RESEEYR B
T TAE o

FD-15  F{CINIE ks~ 3 4 Bl E — s - URR - &
- ERC (THEEREZEgEHEEELES)
Occurrence and identification of powdery mildew in Changhua—
Xiao. Y. T., Shen, Y. M., Huang, T. C., Wang, C. I. ('Taichung
District Agricultural Research and Extension Station , COA)

ER R RV R IR T DR TR IEY)
WEHR -~ SHER - FRMEY) ~ REEEBEITE - OWRE
BETEAR R ~ B RO BN REVERIETS » WK AEE
L B @/ NpEEE - B HIRIE S kK - e BEMHeE
ER > BEEYNESESE - f£20200E3 3 £5H - R bk
AR P& SR RIS B S FIR FEY) L3 2 B -
IREIT B NP R B TS e 7 i Bh i - P IS 2 AR
ORI EH ARHR RYIEE Z FEARE (TNM) - 455E0R - 1
TRMEY) ERIIRELCIMEAE) ~ 20 R DU SE S5k LR H
TR € By Erysiphe lespedezae : [t B S RMEYI BN K S
EHIEERERIEE B E. diffusa FAILER > Z2EEENR
NEEH, E. quercicola FVAAF A ~ B 5 (TNM F0033673) ~ BA
FARRSH(TNM F0033674) I 5 BUnYEEEr Rl b B i 2
BsPhyllactinia pyri-serotinae ~ 1fij [ Zh &) - IR 5% H i
TE FyP. cassiae-fistulae 5 S5ANEFL ] HZE B H S Y H R R B
Sy BI$E € By Golovinomyces cichoracearum (TNM F0033685) 5z
Podosphaera xanthii - Hij#i4S FEER » [6—{EEFHH AT sE A R [E
TR EOR R B VAR EIEY L - B E R A S R E Y4z
e EBEYI A& - AL SR EEEYIN Ew - THEE
BHEHRENE -



74 J. Plant Med.

MER SR EERE
(Bacteria and Nematode Disease, BND)

BND-1  R[EI )7 G SR 75500 S B % a6 A R0R
AP fl — BEACD] - R A iEEL (TTBTREZE
FRERBIESEERRYFEYRESR  TBIR¥ES
Eg e E A B

Evaluation of different Bacillus thuringensis strains for controlling
lepidopterous pest during shoot development in litchi—Lai, P.
Y.!, Wang, T. C.%, Lin, Y. C.}, Shih, H. R., (‘Department of
Plant Protection, Chaiyi Agricultural Experiment Station, Taiwan
Agricultural Research Institute, Chaiyi, Taiwan; “Applied Zoology
Division, Taiwan Agricultural Research Institute, COA, Taichung,

Taiwan)

IS By GV EE AR SRR > L v DA v i LG SR A T T A
JE& o RS KR R RS 0 Re-THRERIEEELLA
JE AR RS A - SLHEEA AR 2 AR H E R E - B
HREER R s e e BEERES S BT
fiEER T B AT R E s 2 ORI A S e
R I A R R YT o SR A SRR AR B R o
AR > DRI R P B8 Ry 12 > SEE A 2 RO 5 4
TRT1% » PEEEMRES R B TAG » i — e F S TR AR S
SRS B By 60% TR T E-O 1L AR MRS (WP) (FiE1000
&) ~ S4%8dEFR JTEINB-2007K 53 A (WG) (Fif#1000£%) K
54% JEEHTiR T ABTS-35 17K 5 B MR (WG) (FRFE1S00£%) &
i i 2 1% 3 ROV A30R - SREBUR MR E=K
TESIRAHEREE ~ SA% MR I B R S4% REITRR T B 2 S 8%
AR B 4.5 ~ 47.5F30% » B EE /KRR 82% 1K » Horfr
549 e ik 7 B i B S RS R BRI SR SR SRR R R
TRZER - FrARERN 2 4 R R amBinE R o FHEmE2
RO G E B o W oR R HE e EEEE A
70.6-72.5% » AT EER = RIHE - BRSA%EEHT#F )1 B B 2
R E63.8%5) - HEREI RIS KR i > HMERS
S BT MEEEIRETR o SA4% TR D E R Y
BRI 5526.2% » BEAE TR IR ML > BURS4% BN
BEIA TR B 2 Rk B E 78

BND-2 Ralstonia solanacearum 5|F#EAYEINSE4HE 14E = M
AR R GRS BT (BLERAEEY)
BEZ  TBREZEGEMERENRY - BILREA
EHEYIRELEE £

Bacterial wilt disease caused by Ralstonia solanacearum on
Sacha Inchi—Lin, C. H.", Tseng, S. L.", Wu, Y. F.%, Chen, C. Y.}
(‘Department of Plant Medicine, National Chiayi University, Chiayi

60004, Taiwan; “Tainan District Agricultural Research and Extension

Station, COA, Sinhua, Tainan 71246, Taiwan; *Department of Plant
Pathology, National Chung Hsing University, Taichung 40227,

Taiwan)

Ji 2 7S P 25 M BE S HA PR MR AV ED AN S (Sacha Inchi,
Plukenetia volubilis L.) > JEK&FEF (Euphorbiaceae) %4
WA E G EEY) » HE TS &N ERIAEHENE - 4 ZE
HAERAMEOESFSEEETLE  WENREFRSHETE
TERVE W R B TR - ENANSRAEAE Sy A Bl eT£R - BT
UL KB BIIF SRR B ivpEEY -
TEE RIS N RERECE T EAE - Hd DIE RS
% EHEEEESE—HAHE- £22 - HRICHMERES
L& aERA - 20208 B NG C B E SR W
J NN FE L o S5 3R FE AR R K B EOIR - B R EE
FANHER SR BN ESRR  FUFEEEANER gHBRE
LREMLAIEDIN - HEAR E RGO EOREE © B E R ik
REZESET - DUTJ R #IHURR IR K » B e N e B AL 2
BAGEIRR o KEHLH Y] > IR AU H 2 468 ek -
AL A EEE « KoEEai b o ERISHORRAE - FE
BEPNARBEERTTCE IS EE L Rl mERA B0
sk AL E B A B2 R EIREE B RENE (Ralstonia
solanacearum ) HJHAIEZEIRE - DABiolog4H B8 & 4 HETT
I B B & IR BRSO IR AR B By R. solanacearum <
FIF R. solanacearum FH—1E5[ T HAUTS fZ AUT60r ST
Bobh A E (PCR) - B Al HHE 282 bpfRiy - #E—
FHMA R. solanacearum JFEALE (phylotype) BH—M:Z%5]
F (Nmult21:1F ~ Nmult21:2F ~ Nmult23:AF ~ Nmult22:InF -
Nmult22:RR ~ AU759f . AUT60r ) #E{7# &= PCR > B 1] 1iE
t11282 bp 2144 bpfiity - B HY ELES I d8 (F AEHIphylotype TEPR
AT =R K =TSR AT AR (biovar) Rl » 45
TSR R AR BT By B i biovar 4 « FERENEIINE Y » W5 B
Jfel - KOl R E R E AR - SHFEN B2 & - g
SIRZEREE - FrA NSRS R, solanacearum 25
ENANSRZEAHIEE - MR ETISR A B M 2 % 2 =28 E Rl

=

BND-3 @B B R 2 B Mo i — Mkl e - MRER
MATERE R EZ TR R SRR )

Evaluation of the copper sensitivity in Xanthomonas citri subsp.
citri—Lin. C. Y., and Lin, H. R. (Department of Plant Protection,

Chiayi Agricultural Experiment Station, Taiwan Agricultural

Research Institute)

FHAEEEH (citrus canker) &y B AifidREs L EZAVAHEE
RE Y — » HIRIEE B Xanthomonas citri subsp. citri » fHFEE
ER — MR T & SR 2R Byl0a o (H R BHR (R S 25 5



S R B AR PR - R E R E 2 U E R
FA 1990 B T PRI AR E A AR R B e P 38 3 » AL A9
FH RS G2 & V8 SR 2 I > A AR R B A B o T 3 S T R
SEM RS2 ME © PSR CRTT 2 BRI &R RIS 2 [E e s AL
FAER > GREURATA A E R S oI PR E0-100 mg LT 28
BEFLERAE  SHZHEERTEZ Y B iEE 150-175
mgl" > EAORRATA ST 5400 me L' Z B AR - #
— S FIFPSIEA (copLAB) 2 H—15]F% (fifcopL, copA
BlcopB) HETTHr TR0 » 45 B L D Bk T BG s L FEMA IR
HESRIL2MR B R B A DUSAAE ST - FHILTT AN - &8 M R 2 AR
PERE AP E R > TR R R 2 M IR A A
R B AR e R R 150-175 mgL! o

BND-4 [5G 58 i < (L A2 SE | B 4= Wy | 7 e ) — i
L5~ BRFRS (B BB K YRR BRI 20)
Application of chemical and biocontrol agents in managing potato
common scab—Chuang, T. Y., Chen, Y. L. (Department of Plant
pathology and Microbiology, National Taiwan University, Taipei
106, Taiwan)

B BB L EBE R BN E (Strepromyces
scabies)iERY > ZHL LB R K AHBIY OB 2 ARE AL
BUHRBE » BEERE 2 IMNE T R B AR 0 2
HE—E2RNE - HAle 8 AR A S 2L SR Y
BETANE - AER=ERAICEE - AR AR
B (Bacillus amyloliquefaciens) Ba01 Lz F& 85 LR 2 HEE
BER  RIFHER T SSRENE - BN R BIE IR (S. scabies)
PSOTHHEAETIERUR - B BAEH AV A w7 2 380e%
Zy 2 BRI 2 58 SO T AR SE & LB G L A 4y i S ]
bG8 ZIE M - HIFTRERRTHE HIDT AR - ME—PER
STEPARS] « 58 E St DUBAR R HERG R B R
[EI MR 1% 242 SR A5 S B T S S 53 71| B Ba0 1 7 A ME ~ 37
PSO7T4E & Z 52 B LA S W10 i 58 R RO R PSOTAYI IR AL - &5
REUR > WEEREHE MR MRS R R PU 5
FET o ¥ Ba0l & PSOTHYAE R GEARE - A RIENE
BN o MAEHEEMBRE R/ \F - TN/ - =+ EWmET
EHTAPSOTEEZE - BaOl BLEERIA MR MR /\fE ~ TR
& e = AR AR 2 AR HI B B2 R T A B R P £
By - P HEMBERA AR S R\~ TN R =T
T 1 Ba0 1 A AT IO 1 [E R AR FIPS 07 4R £ © 12 & DL Ra
e — P EgEE R AT  [J7 A SR Bl A% - 0 AR (R
THAT#R - qRT-PCRUA KM B E B A VIRV A i MRS
EAE LEE R 2 AR - AW ST RIS AR TR BB S R B A
TR BTt 2 e 5 R R B P Rf A% - MG PRET I Rl 2
7R (IR F DA R AT B 2% 08 o B 2 W] me il
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BND-5  Acidovorax citrulli EUZAEERNZ W98 — Z(ERR ~ &
BHE - ENE - BIEE (THRE R RATE YR EEH)
The study of Acidovorax citrulli infection on cucumber — Tsai, C. H.,
Hung, T. H., Hwang, S. L., and Liu, Y. C. (Plant Pathology Division,
Agricultural Research Institute, COA)

TEEH N SR/ NS I ~ /NI - R R T 1 4 AR
Y1 B4 Cucumis sativus L. » 2020 FFEEMB TR —FEEEH
JNEE A S AR EE R IR SR E BT - W6 R A= AR
B 2 REIEE AR EREE > AL -
PRECHS <2 AL ] R E AR a2 - SRt T RKF
HYSHEERE L - 15 - BEI ATl ol — T S R L PR A B - 4K
biolog# iE B4R HTIE RS Acidovorax citrulli » 16SE4ELE4S 5
81 Acidovorax citrulli LI S i » #99%LL I o DIE—MES[F
SL1/SRIATHEIE H FHIALY 194 bp 2 R FEEDNA 1 BE » (RIHGRF %
B E By Acidovorax citrulli » 5 T fEZANE 2R IENE - ez 4l
R TCEATERIEE R » BER EA BL O -150pHET - e
FEE AN ARG WO R A - S E LA
B EARENE -

BND-6 Bacillus velenzensis TBRI-111E & B #[E K76 £ 2 [E
F—BELLEE' - EAAE' - SRR - MR - & (MEE
ANEBEEMICAT - MEEYPHYARAE B E A
TR 2

Application of Bacillus velezensis TBRI-11 on banana crown rot
control—Chen, Y. I.', Wang, P. H.!, Chang, Y. H.%, Lin, T. S.},
and Chung, W. H.” (‘Taiwan Banana Research Institute; “Bioyo
Biotech. Co.; *Department of Plant Pathology, National Chung Hsing

University)

FEENEERIZEEL16,0000H » DNEET - Bt
FEEREERNEE  BEHREIMETSEREE - FESI
SH 4 AR 2 B U1 e =2 25 T LI IR AL T 35 R Bl (crown
rot) » s B mE KEE « B ATMERIE DB E R - A
T | B e - DB RILE AT RATES
ftddn o 2017AE A S GBS EBIRRE DL Collectotricum
musae ~ Fusarium incarnatum ~ F. oxysporum g5 R~ H
LU C. musae 2T BER 3335 BESE IS
HRHE > Bacillus velezensis TBRI-11 7] fEPDA ¥ EHE C.
musae ~ F. incarnatum J¢. F. oxysporum ZEHJER B EANHI
B REFin vivoFER T EEE B. velezensis TBRI-1138 K&
H o nEE RN TEFE C. musae INHEEE 2 #EH R
& 5 20189 HfE st ip th Rt FIRV 45 5L - Ry 8 B I 1
KBEF o $H¥ B. velezensis TBRI-11 2 AR EITHIE, » 45
S TBRI-1 VBT RENE ~ T 8 MR I e 2k M e S e S50 RUR FH 2R
RAF - BB ORI R36°C » pHIE R6-8 21 » 1R T A H
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BTEAC T KGR IEBRES - SER TR Y S EEC FBVFB3EL0 L
BETEARhr . B (T 4 1 SR S 14 [RAG T 75 (BVFBO) £51.7x10"
A1 9.5x10° cfu/ml : BVFB3:E & o 455 F S U S & - i
1 LABVEB3C /5 % B% > TBRI-1 12§55 210,22 umFLIE > JE A
U8 o APDA FMETTIEHERE C. musae CRO2FEALINFEM: »
45 5L BVIFB3MIBVFBOA 48 8 5K B eI B AT R T8 F2.65 %
SRIETR 2 TIN5y B F558 % Kz 3% » BVFB3EC 5 al#e ST &
FAMEENE o FolifeE LBVFB3EC /753 B. velezensis TBRI-11
BRERVSAEERSUE > 2019FFE » REEEERERT
HER  SeERACES » B RGO HIEE 2IBVEBO K
BVFB3& .~ TBRI-1 18887 (108 cfu/ml) » 3 DA GRHETS e FE B
KR IE R - Befd s DISMHEE R U E R R IESH -
FIERTRR 1SS 2 A4 - BRI - R4
%21°KHF > BVFBO ~ BVFB3 ~ 5815 I ik i /K R 1 2 PR s 1
Sy RIE28.5 ~ 13.6212.75:52.3 % » 7 FEGF (p = 0.05) » L BAC
FTREE AR E RSO - R - B. velezensis TBRI-117]fEin
vitro ~ in vivo 5 FHFE S5 5 5 P IR B Hh BRIV R S > AR
EUABHSE Ry BB 2 B -

BND-7  Bacillus amyloliquefaciens PMB05TE #& FHMAPK & 5%
P& AT T H AT B MR %~ e U — Blisiis - e (]
TLFFRBHUR EAEYI S EL %)

MAPK signaling pathway is required for Bacillus amyloliquefaciens
PMBOS5 on controlling bacterial soft rot—Liu, S. K., Lin, Y. H.
(Department of Plant Medicine, National Pingtung University of
Science and Technology, Pingtung 912, Taiwan)

HAETE B8 Bacillus amyloliquefaciens PMB05
a] LR G 4 R R Pectobacterium carotovorum subsp.
carotovorum HJ%4: » TPMBOSSR{LAE YU a8 5 B FHE
YIHIPAMP-triggered immunity (PTDZEBH o Fl FHEE 7 FA T
7+ FHERIPMBOSKE PRI HYMENE « BEfR » R IR R
5| HrpNfE BsPAMP » Bl HEZEPMBOSEFETHEY BUE R A PR
72 AE R G A B AR S AR AR SR EAPTI Y JEALA R -
MAPKERSRE IR FE T < A A EPTIE A /Y @i > -8
MAPKERSR RS (R HELARE - EPMBOSZ 148 FHMAPK
P 1S By SR SR AR AR BB AT A AR SN o R A B T2 R PR
PMBOSHETHE ST B I EES TR ATATZ T - MAPKERSE
IRPEAR Z 502 - TA ST 48 B A B M 6 28 10 B BRI /7 711 £1 222
AEEAL BLF EAH B RYMAPKER 1€ » BEESTE H RIFAYMEKK LR
Wi (LEH R EE £ MKKA/S - FHEZMPK3/6 » #E5EIE 2 Tif
Y BB SRR T DU LB SAHRE =~ BE A o PRI ARFSE DA
AT HIA T MAPKBE 1K & B RGHY f SR SE EERRHET T 0 AT - AT
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The investigation on the pathogen of corn bacterial stalk rot—Tsai.
C. H., and Hwang, S. L. (Plant Pathology Division, Agricultural
Research Institute, COA)
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Study on bacterial wilt control and MAPK pathway intensified by
Bacillus amyloliquefaciens PMB0S on Arabidopsis thaliana—
Chuang, C.Y.", Lai, I. L.2, Lin, Y. H." ('Department of Plant
medicine, National Pingtung University of Science and Technology,
Neipu, Pingtung 912, Taiwan; “Graduate Institute of Bioresources,

National Pingtung University of Science and Technology, Taiwan)

TR Rt IR AV A - IR s R miE
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(PTD) R tEY ¥ s R B Y —E 48 - Bl AT S8 T e A
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7 PMBOS EREAT48H mitogen-activated protein kinase (MAPK)
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L THAEEE PMBOS 4HE 8RR H A XYIEH Ralstonia
solanacearum FT5|#E 2 HHEHEAN » W ol58{E R. solanacearum
AN Z PopW P S H0E {1 8 e A B 15 7 S I R A DA e e
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Research in diagnosis and bio-control of important ginger rhizome
rot diseases in Taitung —Wang, C. W., Wu, C. Y., Tsai, S. J. (Taitung
District Agricultural Research and Extension Station, Taitung county,
Taitung 950, Taiwan.)
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Developing beneficial microbes for the control of rice blast—
Chang. T. C..,! Wang, C. L.">® (‘Department of Plant Pathology,

National Chung Hsing University, Taiwan; “Master Program for
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Plant Medicine and Good Agricultural Practice, National Chung
Hsing University, Taiwan; “Innovation and Development Center of

Sustainable Agriculture, National Chung Hsing University, Taiwan)
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The effect for elimination harmful nematodes treated by quarantine
treatment of radiation exposure on culture media— Yen, J. H.',
Hsu, C. C.%, Chou, F. I.°, Yang, J. I.* (‘'Agricultural Extension
Center, National Chung-Hsing University, “Taichung District
Agricultural Research and Extension Station, COA, “Institute of
Nuclear Engineering and Science, National Tsing Hua University,
“Department of Plant pathology and Microbiology, National Taiwan

University)

L EEREYRR R EENE - BT ARE - IVER



78 J. Plant Med.

s MRIEG4RE - EF G - MG E RIS AE G - E R 500
EHEASA 0.5 ml FEEKPY 1ml SEMEHLE D » ARBIKT
[ 35 2 (111 B0 B 40 4 4 412 /55 (500~ 1000 ~ 2000 ~ 400056000
Gy sy Alias - &t R - sHEME RS AR REE YIS
JFR 4 R B3 AR AR ER VSR % - HplBasE RBUR - RS HIE2000
Gyl 5T HEGT B A PA &2 s B 0T ZE E100% BYRERER 5 (HILiE
5 U B ) B A AR TR 4R i Al R 28.12% WIRBRAR - AR
4R ERISE T W HH26.69% » RAEEEEIE6000 Gy BHE T
P ek 4R 8 B A 100% AISET R © 1 o3 31 UE S i =
S00E MR Fa s (E G H G A& BEEKER - B
e s B AR IS L LBl o DUBBRR R AT RS N TP 2 o AT
151 o ARG E Y BRI E 2 N ENR S B =
(EFFIE4000 Gy ~ FHIES000 Gy K HIE6000 Gy)Has - 40H
TR% - STEAR R RS WA E AR SRV o
Halbpes BN - AEFS M E N 2 SRS RE T
5000 GyPA A2 R > 1A 43 HIl TR A = 71 6000 Gy A
BHEEFE - NILDURES B e @ sl s BN A E
a0 QI LUETIE6000 Gy fE R H 4782 100% 2 R
Foo (BB B E NPT G 4R s N 2 L S R A A =
Hil % 5000 Gy » 7R 0] FERER /D4R die i M T 2 2 4 85
HYE AT o T DA B S R i S 1% > K B R R K 2
BB RIS A R K I FE SRR A - BRTEWIE
"R £ BB - WLl E i B RO - ik
BRI o Hoplli st B B IR AH Lo W R 22 2 R AR
G R B R R BB IR S A /K 8 2 B B W A B i

BND-13 KR ZE M HR IR & #0776 B2 R 9 BSR4l — £5%
4ff > AN TR LR B S R Y SR T M i 48
)

Development of natural plant protection products against
Meloidogyne spp.— Wang, I. R., Huang, Y. R. (Taiwan Agriculture
Chemicals and Toxic Substances Research Institute, Product

development division, Wufeng, Taichung 413, Taiwan )
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Preliminary control strategies for Root-lesion nematodes by non-

pesticide control methods —Lin, G. C., Syu, Z. J. (Tainan District

Agricultural Research and Extension Station, COA, Sinhua, Tainan
71246, Taiwan)
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(Virus and Phytoplasma Disease,VPD)

VPD-1 Development of a multiplex PCR-based assay for detection
of two tomato viruses — BHECE' ~ BEER{T « MIMEEE «
(TERR T B g R BAT A VHRGA -« YRR
Kuan, C. P., Hsiao, C. 1", Cheng, Y. H.”, Yang, T. C." ('Division of
Biotechnology; *Division of Plant Pathology, Taiwan Agricultural
Research Institute, C.O.A, Wufeng, Taichung 413, Taiwan)

Tomato yellow leaf curl/ and Leaf curl disease caused by
Begomoviruses have become one of the major significant crop losses
in tomato production worldwide. The management of these two
viruses in tomato is difficult and expensive both in cultivation under
a structure and open field production. The effective management
strategy for virus-free plantlets production is dependent on rapid

detection of infected plants so that potential source plants of various
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viral pathogens can be destroyed promptly. Simultaneous detection
of two tomato viruses, Tomato yellow leaf curl virus and Tomato
leaf curl virus, were carried out using a multiplex PCR-based assay,
a novel detection technique that combines PCR with the florescent
detection. On the basis of the establishment of the optimal PCR for
the detection of a single virus, that employed virus-specific primers
was developed for the detection and differentiation of the two
viruses. The assay was then validated using tomato samples infected
with one or more viruses collected from fields. The system offers
a sensitive, high throughput and rapid detection method for tomato

viruses.

VPD-2  Molecular detection of Banana streak virus— BHECE -
DS - BRERE” - iR (TTBRER B gRERBATE
IFETAE ~ EVIRE IR AH)

Kuan, C. P'., Liu, Y. T.", Chiu, H. L., Yang, T. C'. ('Division of
Biotechnology, “Division of Plant Germplasm, Taiwan Agricultural
Research Institute, C.0.A., Wufeng, Taichung 413, Taiwan)

Streak disease of banana is a major threat to banana production
worldwide. The disease is caused by banana streak viruses
(BSVs) which is belong to the genus Badnavirus of the family
Caulimoviridae. BSV disease is transmitted by the banana mealybug
in a semi-persistent manner. The important symptoms of banana
streak virus disease include chlorotic and necrotic streaks on the
leaves, internal necrosis of the pseudostem, reduced bunch size,
and stunted growth of the plant. In some environmental conditions,
infected plants may remain symptomless. Due to Musa spp are
vegetatively propagated either by tissue culture or the production of
suckers. Viruses are readily transmitted by vegetative propagation.
A simple, reliable method for detecting BSV in plants has been
developed, which involves tissues disruption from banana plants
followed by real-time PCR assay system. However, the presence
of endogenous BSV sequences in the genome of Musa spp make
diagnosis difficult. The presence of contaminating carry over nucleic
acid remaining in capture tubes can also lead to false positives by
detection of BSV sequences in the Musa genome. Therefore, the
development of a new, more effective approach that can overcome
the traditional antisera based method to capture BSV virions is need.
Hereby, we describe RT-PCR based method compare to PCR method
for detection of BSV in banana plants. The method developed in this
study can identify BSV in banana plants, even before the appearance

of symptoms of banana streak disease.
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Molecular characterization and detection technique development of
Fig mosaic emaravirus in Taiwan—Huang, Y. C., and Chen, T. C.
(Department of Medical Laboratory Science and Biotechnology, Asia

University, Wufeng, Taichung 41354, Taiwan)

The common fig (Ficus carica L.) is a deciduous tree of the
family Moraceae, and widely grown around the world. It is loved
by people due to its fruits are rich in nutrients, dietary fiber and
antioxidants. In recent years, the cultivation of fig trees is popular
in Taiwan, and fig cultivars are imported from abroad for planting.
Fig mosaic disease (FMD) is prevalent in most fig producing areas,
causing significant economic losses. Fig mosaic virus (FMV) is a
main agent of FMD and can be spread by eriophyid mite Aceria ficus
and infected cuttings in nature. FMV is the member of the genus
Emaravirus in the family Fimoviridae, possessing Six genomic
RNA segments, each with one open reading frame in a negative
orientation, encoding an RNA-dependent RNA polymerase (RdRp),
a glycoprotein (GP), a nucleocapsid protein (NP), a movement
protein (MP) and two proteins p5 and p6 with unknown functions.
In Taiwan, FMD was first found on fig seedlings in Kaohsiung in
2018, and FMV was detected. In this study, the whole genome
sequences of two FMV isolates TF02 and TF03 were determined
and analyzed. The genome of TF02 shares 81.2-97.8% nucleotide
(nt) identities and 81.7-99.7% amino acid (aa) identities with those
of TFO3 and other known FMV isolates. The p5 is the most diverse
between FMV isolates. Furthermore, a SYBR Green I-based real-
time reverse transcription quantitative polymerase chain reaction
(RT-gPCR) method using newly designed FMV-specific primers has
been developed and used to detect FMV. Fig leaf and shoot samples
collected from Taichung, Chiayi, Tainan and Kaohsiung were used
for FMV detection. FMV was detected in five and three fig leaf
samples of Tainan and Kaohsiung, respectively, and two fig shoot
samples received from Keelung Branch, Bureau of Animal and Plant
Health Inspection and Quarantine, COA, Executive Yuan. Due to A.
ficus has not been found in Taiwan, the inspection of fig plants and
seedlings is an important measure to prevent the epidemic of FMV in

Taiwan.

VPD-4 BRI GRS BT 35 70 Bk 2 70 R
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Molecular characterization of a new Cowpea mild mottle virus
isolate infecting papaya in Taiwan—Lin, C. C.!, Hu, C. M.>, Chen
Y. K., Cheng, Y H.%, and Chen. T. C.! ('Department of Medical

Laboratory Science and Biotechnology, Asia University, Wufeng,
Taichung, Taiwan; *Plant Pathology Laboratory, Known-You
Seed Co., Ltd, Pingtung, Taiwan; *Department of Plant Pathology,
National Chung Hsing University, Taichung, Taiwan; ‘Plant
Pathology Division, Taiwan Agricultural Research Institute, COA,
Wufeng, Taichung, Taiwan)

Papaya (Carica papaya 1..) is an important fruit crop in the
tropical and subtropical regions of the world, including Taiwan. The
planting area of papaya in Taiwan was about 2,600 ha with an annual
yield of 122,272 tons in 2019. Papaya ringspot disease (PRSD)
caused by papaya ringspot virus (PRSV) is the most serious threat
to global papaya production. In September 2019, a virus, denoted
TN2-5, associated with PRSD in Pingtung County was obtained
from single lesion isolation on leaves of Chenopodium quinoa.
Filamentous particles about 700 nm in length were observed in the
TN2-5-inoculated C. quinoa leaf tissue by transmission electron
microscopy (TEM). RNA-seq was performed using the Illumina
MiSeq system to diagnose virus species. A de novo assembled
contig annotated as cowpea mild mottle virus (CpMMV), the member
of the genus Carlavirus, was revealed. Sanger sequencing was
conducted to verify the complete genome sequence of TN2-5 as 8098
nt in length. Sequence analyses showed that the coat protein (CP)
of TN2-5 shares 91.6~96.2% amino acid identity with those of the
known CpMMYV isolates; however, the genome sequence of TN2-5
showed lower nucleotide identities of 73.9~77.4% with those of other
CpMMYV isolates. Positive serological reaction in indirect enzyme-
linked immunosorbent assay was obtained when the antibody specific
to CpMMV was used to incubate with the crude sap of the TN2-5-
inected C. quinoa leaves. Our results demonstrate that TN2-5 is a

novel papaya-infecting isolate of CpMMV.
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Molecular characterization of tomato leaf begomovirus DNA 8
satellites in Taiwan—Y. H. Cheng', Lin, Y. W.', Lin, M. 1.},
Chen, C. C.!, and Chiang, C. H.* ("Taiwan Agricultural Research
Institute, Wufeng, Taichung 413, Taiwan; *Department of Plant
Medicine, National Pingtung University of Science and Technology,
Pingtung91201, Taiwan)
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Identification of a potyvirus collected from border interception on
Ranunculus asiaticus and preparation of its detection reagents—
Chen. C. C., Liao, I Y.!, Liao, M. L, Liu, Y. C.%, and Chiang, F. L.
('Dept. of Plant Pathology, Taiwan Agricultural Research Institute,
COA, Taichung, Taiwan ;
Inspection and Quarantine, Cuncil of Agriculture, Executive Yuan,
Hsinchu Branch, Taiwan, R.O.C.)

’Bureau of Animal and Plant Healthy

=

23 {C (Ranunculus asiaticus) R H A » 2ERFFHE
& ATl DIESIAREAF - G8 EELUECRERR R T4
BUITEEEH - BATERY S IR R X REIHER - RWtFE 2 =20k
am AR T AT B B B AE 0 B P R s SR W T o SR I Vg e A 5
T 27 6 TR A L [ S E VAT - IR A EE R #R 40 (mosaic) Uik -
W0 DL B = AR AF 2 AE TR 38 2 Je b8 /T Indirect enzyme-
linked immunosorbent assay (indirect ELISAV &M » 45 BREE 2 Ml
Tk dt A 2018 H R R SRR & 19 B2 Poty virus BE L H B (Agdia N H]
Him)ZE AR IR E - i — P AbRR L 2 2B TRT-PCRER
M 2R EL Poty virus fE F U5 [ (HRP5/Oligo-dT(14)) A
FEETREMGET1.3 kbp K/NZ AL BE 7 B - &CEETHBLE Fpi% » 93T
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J& ¥ Ranunculus mild mosaic virus (RanMMV)Z #% &5 » 3 8l
GenBank_FE & §% . RanMMV (Accession No. LC387972 ) #5%&
H%HEEF5A S #E98% M 2 AEE > TyEHEERE 2 7
Btk o AHEZE#E— 20 35t RanMMV 2 B — 15| 7% (RanMM-u/
RanMM-d)#5 7] g tH B E 2 5 R 4UEE i 491040 bpZ FED)
AT LT R ERanMMYV 2 Z T hi RS BUHS - S R B
B AKEE T 5 825 % H ik AR IR & BOERE SRR pET28a R B
HHS © FIRE. coli BL211E T EfTHRIAE O (9 T A LY30
kDa)Z 5528 » R IESELPoty virus BT S IE R JiE 2 FHIRE
H > BFHEAE BPURE G ERanMMV 2 2 T iifs - FTREh AR E
FEACDIAE R HoE Bk _ERanMMV 22 Gzl o ABHZE B E K
H BN E DR B RanMMY > BIA M R IR 2 864
AR R RanMM VAZ B Ko 50 2 8 AR RG] > AT
TR HE IR 2 BRI SR -

VPD-7 VIR EE SRR East Asian passiflora virus % 7CHi
AR SR AN U TR RO B 7 S potyviruses Z S8R — B4 ~ T
SHETE R EZ B G B ER R EYRELL)

Effect of the polyclonal antibody mixture of two East Asian
passiflora viruses on detection of four potyviruses on Passiflora
spp. in Asia. —Chen, C. C., and Chiang, F. L. (Taiwan Agriculture
Research Institute, Wufeng, Taichung 413, Taiwan)

BENEERLEGERIGE AT » REEEEEY
f0 0 108FE L2809 BT » IR A 251300 MH - FEfE 14318
UL RESEEEEZREHEY - RERE LT EATRE
E Bl EE (7 FZERHIE T 2 E R s 5 ARE R
B SRR E R EA LR RSN~ BRI - Rk - B
i E B EE G BER c mNCER R TR EREY
&3 (Potyvirus)ElfE East Asian passiflora virus (EAPV-AO
& EAPV-IB) » AR FARPHER - PEAREMGEEE
Telosma mosaic virus (TeMV) 5 PLR20184F A B g 35 PaMV
(Passionflora mottle virus-Vietnam strain, Ha et al. 2018)(2f#
Passionfruit Vietnam potyvirus PVNV-DakNong, Chong et al.2018)
Z HE Hpotyvirus » EENIAA HEHEA o AHFTLIEDSE
FXEAPV-AOFIEAPV-IBZ % jeiiide » i o i # - 2 ah o
VIR B 52 (indirect enzyme-linked immunosorbent assay, indirect
ELISA) g Ml b 8% 3 LUSE EL DR & Z EAPV-AOMIEAPV-IBHiL A%
PERCAL > B MR B R TeMV 5 4T HIE A R Bk 1 B R
FEHPaMV (BUPVNV) Z MHRHAT B i 2 B F EE YT %
ER TR EEYIRRIEY) RS AR EZ AR A L (AT
H[EEHE108-V-582) 1 IS SRS LLELLBR & ZEAPV-AO
FIEAPV-IBZ TTHi B8 [EIBE T i HiPaMV-VN © RIHZEHURR S W
EEAPVZ Z Tt i vl {F Ry ta TeMVAIPaMV-VNZ B U BT
HE - BR T 6 bl AT AR AR B RE A AR A R S TR ] 581k
o8] P AR i P2 > — Ok O B AT 2 I S M PO A 7 R
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potyviruses.Z X5 -

VPD-8  First Report of a Phytoplasma 16SrIl Associated with
Soybean Witches'-Broom Disease in Taiwan—Neoh, Z. Y.', Lai,
H. C.!, Ou Yang, F. Y.% and Tsai, W. S.! (‘Department of Plant
Medicine, National Chiayi University, Chiayi City 600, Taiwan;
“Tsotope Application Department, Institute of Nuclear Energy

Research, Taoyuan, Taiwan)

Soybean (Glycine max L.) is one of the important grain crop
cultivated worldwide. In Taiwan, the soybean has planted areas
of 3405 ha producing 4776 tonnes in 2019. The phytoplasma
associated soybean disease can cause significant yield losses (up
to 100%) and has been reported in Brazil, India, Indonesia, Iran,
Japan, Malawi, Mozambique, Nigeria, Tanzania and Michigan,
USA. In 2020, the phytoplasma-like disease with symptoms of
witches” -broom combining aborted seed pods was observed in a
soybean field in Changhua County, Taiwan. The disease incidence
investigated in soybean cultivars was up to 40%. Five diseased
samples with symptoms were collected from 3 soybean cultivars
for phytoplasma detection. Following the total genomic DNA was
extracted, the phytoplasma was detected by PCR with the universal
primer pair-P1/P7, which can amplify a 1.8 kb amplicon composing
16S-23S ribosomal RNA encoding region of the phytoplasma. The
expected amplicon was revealed in all disease samples but not in the
symptomless sample collected from the same field. Following the
cloning and sequencing of PCR amplicons, one each sequence was
obtained from those 5 disease samples (MW 115943, MW115944,
MW115945, MW115946 and MW115947), and revealed 99.9%
sequence identity each other. BLAST analysis and sequence
comparison showed that all sequences shared the highest sequence
identity of 99.9% with Celosia argentea phytoplasma from China
(KX426374) which was classified into the 16Sr group II. In the
phylogenic analysis based on 16S rDNA sequence, Taiwan soybean
phytoplasmas were also grouped into 16SrII group. Moreover, the
sequences were analyzed with iPhyClassifier software and revealed
that the 16 rDNA sequences of all Taiwan soybean phytoplasmas
shared 98.3 to 98.6% sequence identity with reference strain
of 'Candidatus Phytoplasma aurantifolia’ (U15442), 16SrIl.
Consequence, based on the virtual RFLP pattern of 16S rDNA F2nR2
fragment, Taiwan soybean phytoplasmas had a similarity coefficient
of 1.00 with the reference of 16SrlIl, subgroup V (KY568717) and
reveled 98.2% sequence identity. Based on these results, the Taiwan
soybean phytoplasmas should be classified as 16SrII-V which is

distinct to soybean phytoplasmas, so far, reported in the world.

VPD-9  EEE ST B AR G 2 Bk Ik e H ol — R
B B (B EEREEYEER)

Distribution and Genetic Diversity of Tomato Begomoviruses in
Taiwan—Lai, H. C., Tsai, W. S. (Department of Plant Medicine,
National Chiayi University, Chiayi City 600, Taiwan)

FENHETR N R BB Z R EFH A E - SRR ELR
e RS R ELN) f (Bemisia tabaci) HEERYEE 455
R EEHREUAEE (Begomovirus) e - ZEFN19814F5H
FATFETER - H 2005509 £ Z i aii R R i hife T 2 BN 5
(Tomato leaf curl Taiwan virus, TOLCTV) > [fi & hiis= L5 EE LR
jwE (Tomato yellow leaf curl Thailand virus, TYLCTHV) RIJfA
2005FATA R > MRS EEE T B ATYLCTHY K £
EATOLCTV R & NS Sy T - LA 8 A 7 BRLA A 1T B R e T
% (Lisianthus enation leaf curl virus, LELCV) ° FHABegomovirus
W S A ARBEL - DO R E ARBR - MR
TEH A AR 2 - R FR E B S & 28 & i Begomovirus i 5 3
Wt DAY B AR T BN BUR B A AR 2 T AR 1201948/ - 12
BB BT R IR TN Z R R IR 13RR T 1460 &
FEEREESO6(H FH At i > A 340MEEE S LA Begomovirus B M5 |
F¥PARICTISH/PALIVI9T78B#ETTPCRIZ FE Ko 5 14 A I 45 2R
PITHENE R 4T1.5 KbHYTHIADNAR B » 592015-20164- A7 222 1T
PR R BREEAY 10 LEBE S 7R A 601 Ko Bt o fRIBEREE RS - 758
HUL428% S AT BEAG B 0 5 o A 12 - AT EL o0 B O i 25
BF o PRSI 3 0 BE SR U OB S B IR AR P He 2 AR RIS - 48
iz oy @ oE R S - H b 4@ /e R EE SN EE
EToLCTV ~ TYLCTHV ~ LELCVELToLCHsV (Tomato leaf curl
Hsinchu virus, ToOLCHsV) » 55 —{E ] Bk sefE - TYLCTHV
T4 B TYLCTHV-BRTYLCTHV-D#: % > LELCVHIF 5
Btk Z (AZD) » HEWTYLCTHV-DIWETYLCTHV-BEL
ToLCTV-BZ\, (Ageratum yellow vein Hualien virus, AYVHuV)
Z EAHHEE > MLELCV-DAELELCV-ABLE F & 55 Ak 7
(Ageratum yellow vein virus, AYVV) ZEIFHEE - Z{EH
R — A RENMEIERZINE (Tomato leaf curl Chiayi
virus, ToLCCYV) » EEATYLCTHV A i = % & 7 51 45 L%
86.0% » HATYLCTHV-BEIAYVV EHAHKE + BH—E 45
FHPEEERT %55 (Tomato leaf curl Nantou virus, TOLCNTV) »
HEAF R NFEERE 55 (Papaya leaf curl Guangdong virus,
PaL.CuGdV) A fi s i B 75 IHH 85,49 - FsPalCuGdVEL—
KA Z B H - &RFHE MR > BUREE S 2 BA
FRE R HPLITYLCTHV-BEATYLCTHV-D ~ LELCV-A
SLELCV-DJE & B EHE % » MTYLCTHV-BELDIR & gt
A& BEMKT > TYLCTHV-BELELCV-AJRE & B ILE
HESMIHE 310 o FORHEEToLCCYV B Al 7317 74 H e & 3
& - TOLCNTVRI A 3 A2 B % S R st 1 » B R FR o0 A Y
LELCV-CH » BT3RS B [FIR S sk - S AERE SRR



JMEEETERR R - FERARE IR AR R EIEEFA B (Nicotiana
benthamiana) > W5 fEFHEEFE > AMEEN (Solanum
Iycopersicum) $ERHIE T > BRToLCHsV Rk M 158 A 1k £ 5 B
Juoh o ELERREEROT IR M B P Ik B FT R R T AL AE AR >
S BEERE - BB EAEEL - pEAh o fE TR R F A
9% B R M S FE MR TP 0 BRTOLCNTVAL » %K &1 B iy
REFERE  GOERBETEERNBERFEMACEER
TYLCTHV-BEITYLCTHV-D ~ LELCV-ASKLELCV-DJE & B B
¥ HEHHE¥HAYBegomovirus NS EAHFE T - BE T
— R R O IR BB OR M 2 -

VPD-10 EEH 016 IE R 2 EEDNA- 8 ARG 2 % S
-7~ 2R FE0 (BN EREEYRER)

Genetic diversity of tomato leaf curl disease satellite DNA- 8
in Taiwan—Jian. H. Y., Lai, H. C., and Tsai, W. S. (Department
of Plant Medicine, National Chiayi University, Chiayi City 600,

Taiwan)

Fh R L EENKFIEYZ — o & 556w
(tomato leaf curl disease, ToOLCD) E:Z G E Bk &EMAEE > &
SRR E YA R o MR E E AR & (Bemisia tabaci)
WEAERE 2 AR R (Geminiviridae) S8 R UK B
(Begomovirus) H# 5L - BREREEBegomovirus & 1 BB # 2%
EDNA- B (Betasatellite) FLE% (co-infection) » DNA- 5 RIlf{%
SRR AT Y B R HRE - DNA- B EAREE B REY
1.3 kb BELIRIEEAEDNA - Hp & SCIE SVIEH « SCI

ESNAHIEL N85 (transcriptional gene silencing, TGS) Edidigh 1% &%
2RYEFI (post-transcriptional gene silencing, PTGS) & » R EE
Ry —{EEZE AT - K BegomovirusBEDNA- 8 Hh gy v &
BRI B E o BN 2004F & EEE = DNA- B 2 #H
Heds o HERES Z SR IRRIEN - FLAE 520190272
WEEZEFHE IR - R EAHNAT 24 BEDNA- B 2 8
M o TE340(E R B F e T2 B AV AR A - gl B 5 1118
BADNA- 8 3Ly » Hh DZ RS 2 mE (47.7%) » 7307
TELFHYS0RDNA- B P51l » P47 Je i SCRkEC & 2 Tomaro
leaf curl betasatellite (ToLCB) 4 2JH5EfE > W07 F 55 B3 E 47
B (A~ B~ O WA 28EDNA- 8 751 /5 ToLCB-B > [fi5tHl
FBHHEBINToLCB-A » “HIFE— BB RN - SRR
B g I 25 S B {8 1 AR 40 8% 2 DNA- B 2 tE - Hag
W EDNA- B HEHABG o HRNE EXEEDNA- 8RB 2955
HomE » HEERNEEREMMIIDNA- S AR EE —F
RN SRR FTEERET R EIHIDNA- B EE A EER HIVEL
WEHRAM: - DU B EMEERUR I > FREZEE
HiEERlE L85 -

VPD-11 Ffd B g 5 i S B e sl Rl B 2 BRARAE T
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REMHIRG B - HH (- R N - BEW
(BT EREREREEERER R AERERBEY
ST E==E ]

Development of a modified surface enhanced Raman scattering
spectroscopy (SERS) technique for the detection of viruses infecting
bulbous flowers— Yen, C. H.', Hu, A. R.%, Tsay, J. S.!, Chi, F.
L.!, and Wu, Z. B." ('Department of Horticulture and Landscape
Architecture, National Taitung Jr. College, Taitung 950, Taiwan;
*Department of Laboratory Medicine and Biotechnology, Tzu-Chi

University, Hualien 970, Taiwan)

EAC 2 2R EE » AEEE — B2 5 s
SRR A R B R T A EACHRR - AR 9Y B AR e 25
& H 3R BB T Z AgOIRE i - SCHE A= a5 5 1 = B0
HEE R i (surface enhanced Raman scattering spectroscopy, SERS)
JE A H A YR i R B E R = - AL - AR E
Sest it BRI B 5 S B 0V 1 2@ BRIRFE TR i 2 (3R T79
B WEE BT IRETE - BETH -~ KIS o T4
T RERARIC PR BN R A R SRR 5
(Tobacco mosaic tobamovirus, TMV) ~ tiH J\ itk &UA 55 (Cucumber
mosaic cucumovirus, CMV) ~ Ml bl #5(Capsicum chlorosis
tospovirus, CaCV) K INFESE % &% 55 (Hippeastrum mosaic
potyvirus, HIMV) < KFT9{EEEALIRT-PCR T A& BC Frasat ~ &
i3 E Tobamovirus ~ Cucumovirus ~ Tospovirus ~ Potyvirus &
2 S FH (universal primers) #EFT M - &5 RBUR T S BRI
Re 2 B bR 149 F526% » HETTE R A (R R A 1T 5 0 ol
B J7 55 828 F 2[R (coat protein gene) P31 EEH - H AT EEA
CMV s HIMV & B EER PP AETT P50 oA - R Z2CMV ke
HIMV BRI EE R RS - DUBA 3% 2 8 Wi e 25 B  25 HL
HEFE - &8 1% ~ 10x ~ 100xFiTE1% » FI 20K SR+ (AgNP) #E
TTE RFUSERSEEFR AN - WG5S0 5 JRIEAEEATE 10xFR
FERREURIE T » FOREEE A R BORZ F i ie SRR
ZCMV AR AL ERE T - BUR 2B RFRAL 2152 (Raman
shift) 350 cm™ 51400 cm™ (wavenumber) * ZHIMV &5 2(H
FEERAI£2000 cm™' 522800 cm™ » 58 AT 72 Fr 2207 2 i B
SERSH il B AT o ARACGRHF #EHE B ZAE Y5 AL 20t
FEEORLEE M T ERARAC AT A M B TS A R TR AR
HSE BRI & TS T oK 2 B AR I i -

VPD-12 EHEHBUHBLAE S LREEEIFEEEDN - IR
BPAEEHR —R0E - BOTE - MERIE -~ 2505 (B S
BB A TR T)

First Report of Cucurbit Chlorotic Yellows Virus Infecting Melon,
Watermelon and Wild melon in the Philippines—Chang, H. Y.',
Chen, L. C.", Lin, C. C.%, Tsai, W. S." ('Department of Plant
Medicine, National Chiayi University, Chiayi City 600, Taiwan;
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Clover Seed Company Ltd., Hong Kong)

N FRS: 55 (%5 (Cucurbit chlorotic yellows virus »
CCYV) Rt EAEYIHRE » HR2004FEE AR > M=
TEHITA2009FE BRI AN FERER RS - BN PE -
BH ~ AR - RO P EHE - B REE - [ R
Flus ~ BB LG BEA B G EHERHEYIESE - CCYV
s Closteroviridae F} Crinivirus [& 2 RNAEDTE » FHFAEG &
(Bemisia tabaci) DALYk G (semi-persistent manner) &
% o SHERHEYIZ IR EEER - MREER HIBEDEE - 3
ZHrE L EMAERERELGIER - RS 8ER - BN
BEERK < 201854 H » PWIEHEE ERE LIHERMEY HE
SEUICCYV 2R 8K (Cucumis melo) FHFEREZHREEI00% » ifi
PN (Citrullus lanatus) HHIEIHES% > HAEEGHEH L HSERA
W EREE AT > SHAEEH I H 7R 8 B SR (BURs Uy B AR B
(Cucumis agristis) » H T8 JNERHHR HE - 55 Bl AR R B SRR
TERRRE f » [EIIFER TR RO R SRR 7 A B TAE AR o > DUMET T
TG - {F FAIRNAzol "L AT A T MR AR i R AV 48 ERNA - J6LL
H— M5 [F-¥fCrini-hsp70-f/ Crini-hsp70-rfFRT-PCREZHICCYV ©
HorpS{EE N ~ FrA 78NS 2 B AR B VR & > SRR E N By
389 bpz HARRAT o ME{%BEEAEE I ~ 3E PG I R 1 {E EF 4= &
JRHYRT-PCREEY) - 5 HEIH ZpGEM-T EasyH BEGfiffr ~ - &%
A o A B P A g e e 51 58 A8 [E] - H B AT G BHE Hr ] 5 B
ZCCYVIR#E 5Bk (MH660532E2KY400633) FH 100% M 51 4H
U o 55 PAPotyvirusB—E 5 [ Bl sl b M 45 5L 5 BRIE IR
B FrA#CCY VIS Z M8 1% B4 Bl Begomovirus B4 2 B
% o DL EEERERCCYVE R IR E RIS E 2 SHERHEY) -
[FIE 2 SR no [ B REEHCCY VIR EEY 2 508% »

VPD-13  [Fsd i 2 BT BN 2 e Bl oy e o — 40
PREE ~ ZETS ~ MRECER ~ BREEL - BOR R - MoisE (TTBR R
Zy e AT YRR AH)

Identification and molecular analysis of pepper mottle virus isolated
from tomato in Taiwan— Cheng, Y. H., Tsai, S. T., Lin, M. ],
Chen, C. C., Tai, U. L., and Lin, J. P. (Plant Pathology Division,

Agricultural Research Institute, Taiwan)

202044 H BEALERETE R BB - i - RE
ik BB SE LR 55 B 2 Al (Solanum lycopersicum) 5
Ko DEMAEHRF  RERGUET - BERBYRBELEES
AR RV PR =05 [T AT IR - AN EREYRE R T HE
SIREUF T IR T IR (YDNAEY) » & F 3 7 3l R
HUBEEL P (pepper mottle virus, PepMoV) Bl fifisg{bfe 3%
B %55 (tomato yellow leaf curl Thailand virus, TYLCVHV) ° £
KL 2582 (Chenopodium quinoa) ~ YEEL (Nicotiana
benthamiana) » ZE#2FK FPLEE £ > & F A7 5 HIF AR

T > I P T 0 0 4 Wl L B T 0 A0 R > PR TE M
HEATRBUR 3 UL RE 7 o i el B - iR dame A BB R
P B i = B G (N PepMo VLI KO IE il BUES i B S EL 6
total RNA » FlFpotyvirusHY & fF =051+ (HRP5/AT) #1750
SR G R R AERE - o RIIESF1471.4 KbAYDNAR B < #E
TS R SEFE ST H5A1334 bp » ALFEESINID ~ 52F4CP(822
W s - 274BEEEE)B13 NCR o &4 Btk CPAER 81 4 8 i
ERITW ~ VBT BERR 2 A BEAH [E 1 2596.6% 81197.3% - Rkl
FHEIRESY B B97.1%E197.4% » 3° NCRAZEEHE [E] 1 93 71 £598.9%
E195.1% - BANCBIZ S0V 751 b - CPHE R A 6l FE 17 12
97.6%~83.7% > RE R EEMEE L/ 1293.8%~98.2% » 3° NCRIZHz
FHTEIE /- HY98.9%~94.0% © 2 it 73 Bk o] DU ok 13 Fe 78 it 12
301 R ELEH R 4R 2 A0l B A A 22 B HE B > AR
Fi B SBEES - AR E R & R IR BB (T 22 -

VPD-14 S A EHEALE 2 H &/ RW 5 Telosma mosaic
virus (TeMV) $& % RS 5317 — Bkt ~ 2230077~ JT2RM ('
TE bR B g R e YR - BT R L
BUTEEAR ST

Identification and phylogenetic analysis of passiflora isolates of
Telosma mosaic virus from different area in Asia.—Chen, C. C.!,
Lee, W. L.% and Chiang, F. L'. ('Taiwan Agriculture Research
Institute, Wufeng, Taichung 413, Taiwan ; “Fengshan Tropical
Horticultural Experiment Branch, Taiwan Agricultural Research
Institute, Kaohsiung, Taiwan, ROC.)

WEILmEUFE T (Telosma mosaic virus » FAFETeMV) 1A
20084 B WA Bl pE W &8 2 v YR BAE (Telosma cordata) T
SHEMEURE ~ 2012 R EIE # ETABEE T (Pogostemon
cablin) ~ 2014 HZEEZ & ChiemsombatZE A B R#&EFETeMV 1
SIHEE B RERE R SR EARELER - Z &N &
(BIFEPEIRER &8 EEE R TeMVE LN E &R - Atk
20204 E 8 R BB FIHRE 2 5 & RTeMV Bk EH & #H b
FHEAERME - MRS T R B R S B IR R R
TeMVArEEtE 2 5% - 2019 F B HIT BT R ¥EZ B gaiiE
Vbt s 2 RRE MYV R S AR A RZ AR A
(i AT E8 5% 108-V-582) THURS R & R [F) & 2 5 3 SR
FLTeMVZARHLOME s Bk » &I E AL E R 7T Bl e
Fr o AEGTE - FREIRIGenBank EATE $% 2 B KFETeMV 751
BEITHEAL T - &5 SREUR B 2 R 2 TeMV H RO TR -
HEARBIFIEZBH Bk A PTERE « FPRT-PCREGADEAH » 119
8] B 43 B AR P VR LR B TeM V 43 B IR 2 5| F- ¥ (ThaTe430u/
ThaTe430d) S JE7E 4= FRAL ARG 1 BR Y » (EATEA B B TeMV
S EERR 2 51T B (TwTe650w/ TwTe650d) Fl &SRB B RIES [T
#F(TwTha840u/TwTha840d) 7 A& S FE T 4B B FHAL K/ N2 #2847
ERFEY) o AWH0 R B BT uoM & 2 B R TeMV 573 Bk 2



AL T 2RAE » DAL A1 (B3P i B2 TeMVZ%
B MRELARE S [FH4HART-PCRIES - ARilg it 508
BUAI R SR A R AR 2 & R TeMV -

VPD-15 #FHjis (LI EE 2B 5 0+ S AR i — B
s RS TR MBI SR (BT ERES
BB AT YRR ~ TEF S - R RS - R
REE)
Molecular and biological characterizations of tomato yellow leaf curl
Thailand virus—Cheng, Y. H.", Tsai, S. T.", Chiang, C. H.', Lin, F.
C.2 and Kuo, C. H*. ("Plant Pathology Division; *Applied Zoology
Division, Agricultural Research Institute, COA, Taichung; *National
Pingtung University of Science and Technology; ‘National Chiayi
University)

BEREOER MRS REZNHRERE  Ea8ELE
s VG TSR RV B AR R B E T A B0 TE 68 3 (tomato leaf
curl Taiwan virus, TOLCTWV) ~ FHiFEEEH T (tomato leaf
curl Hsinchu virus (ToLCHsV) ~ #FHli s {EFEIEZREH (tomato
yellow leaf curl Thailand virus, TYLCTHV) ~ ZEF & EAR =1 BIR
% (ageratum yellow vein virus , AYVV) ~ ZEFETEIR=(LIE
3 (ageratum yellow vein Hualien virus, AYVHuV) & EAEH
EHkFEEER 3 (lisianthus enation leaf curl virus, LiSELCV)Z -
20194F 5 = R R By G TE R AR APCR AR N TYLCTHY
B’JDNA A HIRAEHDNA-B © FEAZ 48 EDNAIBegomovirus

— M5 FHrandom primer#EfTRCAIGIE - B 2 ¥ DL R 1
EgBamHI ~ HindIIIZJ& - BamHIZ JE& THIH2.7 kb DNAEEY) -
HindITTZ &K IR TEEAZEY) » DADNA-BZ 81— 5 [ F-#E{TRCA
WiEEY) - DA HIndIIIZ FEIR AR HIFR2.7 kbEY) - B2 BamHIZ
&Y pBluescript SK-##8 - DASaclB§t) A 2 IE - {EFI2
EEMEARE 00T > BdSacl (S+) [ FE > BEMERILEH2737 bp »
TYLCTHV 1-189HESERAE A S /591.4% 5 A BiSacl (S-) K&
TR IE A E2740 bp 0 TYLCTHV 1-1AVAR SRR AR [E FE
7599.0% © 2BERE AR DAIRC ARG fiF ZEY) LR i B% 22 BamHI A 58 4
B 2 2 AE E5EFE A pCAMBIA03801% - HEFE Y Agrobacterium
tumefaciens LBA4404 » BT HRIRE M L 0 HIBUREME
S+ TERRFFE B EENE S (Nicotiana benthamiana) Hig i » J&
RN 10 KB E FE EER E > HnN R4 R A%
| B E LR YRR > BETYLCTHV RS [RERY U
Lo S-IZTERRFEFE B EE I EL (Nicotiana benthamiana) $AFEH -
¥ B2 B DAPCRAMNF o 85 o S+EAS- 2 PRt [ 132
Tl o RS+ S FERRAE (L > {2 DAPCRAGHI IR S- K ek - 38
BT S- R MERR W 7E S+ S FERR LB N #ETT IRL © S+BILS- 7 JE MR Bl
TYLCTHV DNA B [F] Befalis &) ] B F et 2 i - {HS- K e
PREIDNA BAVZH &3 ELS+ BRI - RARHETYLCTHV DNA
BHUREARTE MR AR, » B ERRE R 5T -
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