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The study of strawberry anthracnose in Taiwan
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(GAPDH) ~ chitin synthase (CHSI) ~ actin (ACT) ~ B-tubulin (TUB2) ~ calmodulin (CAL) %
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TERREFS 2 EY ¥ LD Fp T BRIPIME 1 pg 2 C siamense DNA(¥) 15 i m¥z )
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New Generation Sequencing technologies in plant protection field: Small RNA-seq and RNA-
seq

S I T R 2 A R EAR R A R A g2
PR R AFTREEL PR e R AR PR )
*Email: yhchiu@tss.gov.tw

Chiu, Yen-Hsin »*, Pan, Zhao-Jun ? and Lin, Shih-Shun %3 # (!Taiwan Seed Improvement and
Propagation Station, Council of Agriculture, Taichung 42642, Taiwan; *Institute of Biotechnology,
National Taiwan University, Taipei 106038, Taiwan; *Agricultural Biotechnology Research Center,
Academia Sinica, Taipei 115201, Taiwan; *Center of Biotechnology, National Taiwan University,
Taipei 106038, Taiwan)

*Email: yhchiu@tss.gov.tw

Abstract

Next-generation sequencing (NGS) developed in 2005, is a massively parallel sequencing
technology that offers ultra-high throughput, scalability, and speed and has become more efficient
and affordable. The small RNA-seq and transcriptome have revealed the picture of mechanisms
responsible for phenomena, such as the alternativeness of the mRNA splicing process and the
regulation of gene expression by non-coding and posttranscriptional gene expression regulation.
Investment with RNA world using NGS could deconstruct a dynamic process by timeline sampling.
Small RNA-seq has also been used in viruses or viroids studies. The ContigViews transcriptome
database and analysis platform were designed for high throughput DNA/RNA profiles, especially
for non-model organisms. In this study, small RNA-seq was used after virus eradication to confirm
the virus status of potato virus-free materials (Potato variety "TSS No. 6'). And a comparative
transcriptome analysis of three types of transgenic plants (P17Tu, HC-Pro™, and P1/HC-Pro™) was
conducted using both high-throughput (HTP) and low-throughput (LTP) RNA-Seq strategies
within ContigViews. The results showed that P1/HC-Pro™ disturbed the endogenous abscisic acid
(ABA) accumulation and genes in the signaling pathway. Crosstalk among the ABA, jasmonic
acid, and salicylic acid pathways might simultaneously modulate the stress responses triggered by
P1/HC-Pro™. The LTP network analysis revealed crucial genes in common with those identified
by the HTP network.

Keywords: HTP-Seq; LTP-Seq; Small RNA-seq; RNA-seq, ContigViews
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C. fructicola 2 C. aenigma &_% %5 3% F 2 ffﬁ%«‘fﬁi}%’ 7> 2 C. aenigma { % ted #H =%
BARF - FFISEPATRRY WP ART 2 MEH RIFHLSE S BLE A FHD 2
37 tk C. camelliae ~ = t& C. fructicola % — ¥k C. aenigma 2_ [F5: 2 & Frd|F » 2 - & C.
camelliae ~ — tk C. fructicola % — ¥k C. aenigma 2.32 %+ 3 7 3r§| 5 » 2% 81 C. aenigma
2 C. fructicola ¥t E B £ 12§ b C. camelliae Fth® o LFicid * 2 kAT » ¥ Fu‘f
(tebuconazole)~ # 5. 4| (difenoconazole)~ #* % "% (fluazinam) % 5. #./% (iminoctadine) ¥
23] O5%RIR AR FSA L FH e FEF FBICES PRI g T ALY o &
FEME Rz gt kR < H LRk R (median effective concentration, ECso) °
C. camelliae mﬁcﬁ’ AIEEZ P A RE AR S BIUES o E ];ﬁ%*“ 2 AR BT
2 EERRTRIEG FIR - 44T frtubulin FEFP ¢ B FF 2 REPB R FE
WIF 2 M R Wﬁﬁy4%fﬂ)@?ﬂmay¥ﬂ B- BER 2 AR 198 AR
glutamic acid (GAG) % = alanine (GCG) » + & < }?L PR R RILEM B AT BT
FHLFAFC 4 s i MBC g 28 &yl 2. C. camelliae Ftk > E3R2 7% 7 3 b T
WHER TR ERY > T L PIRIE o G kB is kg e

B 4237 1 Colletotrichum camelliae ~ Colletotrichum fructicola ~ Colletotrichum aenigma ~ % #

FIM AT~ LB LR

13

o



E3wi a4

W8 BHHT FIL I ARAHE-EF - 2T
Thrips-born disease management: Intricate thrips-plant-virus interactions
Buiede '~k m@E (AL R R EERATRY B P AR E ¥
ES WL é%wﬁ#% )
Chen, Y.J.!, Lin,F.C. 1, Cheng, Y. H.2 (! Applied Zoology Division, Taiwan Agricultural Research
Institute, Wufeng, Taichung 413, Taiwan; 2 Plant Pathology Division, Taiwan Agricultural

Research Institute, Wufeng, Taichung 413, Taiwan)

F &

a5 {@ﬁ,ﬁ_%:}ﬁai T F AR A2 - plElsfErwmeraks o 17
R R e AR e AL ]
BB E PR S B ANSR T PR RG> VR NG E BHET P e g
5ﬁ@iifﬁw4iﬁﬁak%w@%’w#%r BRIFRGE B0 G ES
PopE I RN ARG AFSE . R RE TR A G ’%ﬁgo Flot o AR A R )
5% Frankliniella fusca (Hinds) 5( FHBR Lo A f,ia 4 (Tomato spotted wilt
orthotospovirus, TSWV) =2 553 » 7% d 258 g & Frankliniella williamsi Hood = 3% 5 1+
B3 35 AR T B :}a‘ﬁi (Maize chlorotic mottle machlomovirus, MCMV) %. 3t Uk T & H o A
RIS =N ﬁﬁ FI R - HEd 2R RS Thrips palmi Karny < 12 @37 8§ s
«‘ﬁﬁﬂ- (Melon yellow spot virus, MYSV)2_ =& /A K aflia BIL R EF R o gt s B
TSWV k69 534 % 3 4] 8 ERlHi2 B3 > T 2482 45 Hp Jﬁ«* ® 0T R =X
BARZF A HEEFEERT BHPE - AP FEF PRI T TR R
EIEEEE ERE VRS R STRE RS RS R T R L R F R
BART ZALELE S PAGIRE XA RERG LR o

A:mww
%, E-mail : yijjuchen@tari.gov.tw
EFZ % - (04) 23317631
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W THER P&

Ha ¥ L e T =%

- BT FREBLFH 4Tk 15 11

L4- New Generation Sequencmg WP REL R RE % 12
IERPINESEE SN T N

LY if%*#ﬂ‘*ﬁip},%mxﬁ‘ut’&%]& Badh bk s 13

L Thrips-born disease management: Intricate M4 14

thrips-plant-virus interactions (& 5 @ 4% £
R 7?5“‘*%@% P -pE LT 0EY)
NPME-1 wfib 47 25 EY FEA ST TS AR5k Mg ~3RE5 ~HHeF - 22

2 B WRE >~ Fldoiz ~ RIRY ~
HiEe P g
NPME-2 #73]% £ ¥ 3 (Phyllotreta striolata g3~ 223~ %kEF 23
(Fabricius)):# 4 & sz B 2 IRER KRR S EIY
NPME-3 A2 EFiedsid thF i Fa2 pist Bk ~ 29 % apal s 24
z & B WrepE ~ iRl 3k
NPME-4 &2 % Ft% 5 (Purpureocillium FILE > % 25

takamizusanens (Kobayasi)) z. 2 ¥ § 2 &2 #
o > F92 (Apis mellifera) <5 #2445

NPME-5 7 #% ~# % 2 mis fHFARALTE Bl &~ Fz =A% 26
PIRE R ARG PR

NPME-6 i85 # P P& A 7 b 3 E L FRLSY g gs o~ £ 2w 27
NPME-7 &% E ];] Purpureocillium takamizusanense z_ £ 4%~ ~ RiRpr ~ 42 4 - 28
LIECE SR S el 2 5 pr
NPME-8 & # _,E Fliri R 2o pRHERL £ 226 F2 2 7P BT 29
NPME-9 Using RNA interference (RNAI) strategy to Jiang, Y. K., Lin, Y. X., Chen, 30
construct transgenic tobacco containing H.Y., Chiang, C. H.
important whitefly genes to evaluate the
feasibility of whitefly control.
NPME-10 E A¥ = & &5 (Thrips palmi Karny)2. 355 40~ § 54 ~ Y% #0 - 31
Bt S 7 %
NPME-11 £ #p T4+ 3+ 22D T 2435 FIAE ~ w4l 32
NPME-12 2 7E 7] Metarhizium pinghaense YCC604 Fjtk gEALY ~ 522 ¥ -

+ 5 33

gﬁg;,‘%% # ( Scotinophara lurida + 454 T
(Burmeister) ) $pmic 4 2o BE* B4 47 A E R

NPME-13 % > FH ¥+ A - BLERR /5303506 EEF ~EG P 34
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NPMPP-1 2+ R#EHGT o2 2452 VLB B2~ s 35

NPMPP-2  Bacillus amylollquefauens PMBO5 7 s f&sf # £4c > +h ¥ B 36
FREp L AF R A ERR R
H

NPMPP-3  f1* g4 8 fidmpA o FicEd Apdpn X3E SF5@- B/~ 37
LR MaAL s E4 AL

NPMPP-4 7 b LBfarp s > 2 HRHL FT AR ~ FiT -~ RE> 38
R LR ER 2 1R sk 2 5

NPMPP-5 &% F»t e A RBFHF e & AR K FHEE - FEF ikt 39
* ygﬂl

NPMPP-6 45317 B S A FIFIrd] & £ FIfE 2 & HREET ~ MRS 40
= 40 B A F]1 & 2 5 Alternaria alternata
R A

NPMPP-7 B3 FIRF AN 4 § 2R B E R 2 174 - 13877 41
ghEa

NPMPP-8  ffis®up 7 11350 fofd sl 2 6 8 HEH 2R FEEE S A2

e
NPMPP-9 &% LR EFTH PRI FELERE  HEF gEE -2 4% 43
F g

NPMPP-10 & E fpdutied B 2 inika b pe LG9 ~ Fikd -~ 15 44
PR e 2 A IR

NPMPP-11 1% j& i“ ik 532 % 7 T33SR2 i 5d  thz i ~ peop s ~ § jjap 45
TWBER G Tk TG

NPMPP-12 b #8173 % [ 37-1/gd J ey HpFE -~ wik 1%k 46
B el RO R AR A FipE o M

NPMPP-13 i % R 472 # (Riafoivik) ML KRR & ~ 3 dagp ~ P o 47
PHEFH AL 22
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PPI-1 T AT 6 E ST AR AR T M- ~ %k wma 48

PPI-2 R RS PRI R TR R R L 49
(R i BE s B

PPI-3 ke EfRepa e p it sz 7 2@ A FL R 50

EX Nl

PPI-4 FI* EASEARRRITF AL SRR RFR 288 55 51
#](Peronospora belbahrii) 2. & # 5 4

PPI-5 Characterization of Phytophthora capsici Sheu, Z. M., Chiu, M. H., 52
isolates obtained from sweet pepper during Chang, J. H., Oliva, R.
2019-2020 in Taiwan

PPI-6 HEiEEAomZ A d A pdche B AT R thER - Hv 4 53
i - f;ﬂﬁyfﬁ}ﬁrﬁ § N BRI

PPI-7 FAFFE T +r},% 7 Ralstonia solanacearum =% & ## ~ 1 35iF 54
(Smith) Yabuuchi et al. Fj x4 422 # 7

PPI-8 Preliminary studies of tomato early blight Chen, C. H., Oliva, R. 55

PPI-9 Alternaria burnsii - A. tomato species complex 3 5 35 ~ £ & B 56
Arig o 2 AT AN I B i = (Impatiens hawkeri)
Eop 2 2% R 2 2 4 A3

PPI-10  Cristulariella moricola 31422 Erte & frmrgy  H&k ~ 1 7 -~ Fi s 57

PPI-11 Fusarium oxysporum 4§ & f&sld=cnizdv % % Hhidg ~ HE2 k- L F 4 -~ 58
7 )?i“‘??:‘},% ER L

PPI-12 ¢ )24 R EABBERLIBFAHFH S5 2F% 59
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S % 42 ﬁ:‘-ﬁ B =X
IPME-1 7 k4@ picHfas A2 52 524 g2 ~ZE-FTE2% -~ 60
* ERE ST EF
IPME-2  §f7H e f A AT G R M fon ki 2 - FB -2 54~ 61
AR
IPME-3 B T e &9 BpARLE AL F Budp 2~ BIE > ~ F4e T 62
WREPNGFEZLFY
IPME-4 »rﬁi*’)\-‘%f»ﬁ# PEHAEHA D BRE I FH W HEK Y 63
2.5 X e EF
IPME-5 Z @Rtz 578§ B3 F R BH L £ RIE th ~ MU E 64
IPME-6 % 2% ¢ Z wi& (Conopomorpha sinensis £ B3z ~ +kp @~ § e~ 65
Bradley) 2022 & B n B %HRE AT L2 > 4
ZHE N PR
IPME-7 £ &8 320 F3 FELHERNRE I B ZHFRLEE - HP Y 66
#
IPME-8 -] ¥t = fpiisg @ mfuid cnid @44 g d -k E 67
IPME-9 M EBRGHEREBEMFTARE % d R F T RAPF-F 9 iy ~E R4 68
e F o4t
IPME-10 4 # ¥ % & 2 E F v 7F 7 ( Beauveriafn & 3 69
bassiana ) TBRI- CYOl RAAEBT AR
( Odoiporus longicollis Olivier )& & i 3 % ix
A
IPME-11 A § & (Zeugodacus cucurbitae) (Diptera: ;£ @£ ~ B P ix ~§ %5~ 70
Tephritidae) + # 474 %3 0T 24 q4h 3 47 87 F S ~ o £ 4K
RFA e 24 FER E AP 4 bR
IPME-12 % f -v *0 &5 2 ¥ R PRI~ g s mIWE S Tl
pR il
IPME-13 #i Eibafiizt 225 2 ¥ LR Wip A~ P Y 72
IPME-14 H LA FHF L1 ZEZRHITHE L (Bemisia P A~ BT & 73

tabaci)¥t 16 R P & zo# f A2 B X 12T R

ey

1
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IPMPP-1 -9 308 %7 4 % RERBFRE 5 e B2k B - i 74
R E4F T2 i T L &iE TR WA T

IPMPP-2 {84 FFME 2R AE27 T TN

IPMPP-3  fp¥ @ﬁ'}%p~%ié’$ﬁ £19% B R

thAatze
IPMPP-4 & 1M B L ZIFERT NS R ORPT - 6 & 2
IPMPP-5 % By %A LEHY R BRETED ML L~ 13F45 - §ars

/r' bl 3’}'] I?FFS{

IPMPP-6 £ %7 4 % % ),%NV Yy FEERFR

IPMPP-7 RASILR AR5 38 f b 2 B8 k2 ¥ A2 i R gE - BA R
> ER

IPMPP-8 BB FF s AL TH KL FB(PM) A5 ~ LiF 27~ HRRE -
2 * 3%

IPMPP-9 1 % P B W RE Y dRIHTEY RS RS - TH P A~k E
tep g

IPMPP-10 1% % k@R ippimE = S H R kfeh T 2 274 ~ 0k E -
2 I E ki A 2

IPMPP-11 #73| 2 et FApadr T S v B hut 2 3P st~ F2 i
I

IPMPP-12 Hftn RERIBAT F KR (o2 HMET -ME» - F§ %
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PPII-1 Molecular characterization of a novel ilarvirus Lin, C. C., Lin, Y. C., 86
infecting rose in Taiwan Chen, T. C.

PPII-2 R 4 Neoscytalidium dimidiatum 2. §§ & 5 7] Rk i - fmaar ~ £h5 - 87
EAF A+ iRE Y

PPII-3 Construction of the infectious clones of two Yu, K. L., Chen, Y. K. 88
lisianthus-infecting Tombusvirids

PPII-4 Hivw B ERS RPN EZ BT W E ~ %ln\ ~HEE -~ 89

I

PPII-5 Z2HFRE RS PR R HEE - HEA 90

PPII-6 Ficihd B pA E ficn S rpd ed FRE T kB~ 0l
Fi e te B2 & = E

PPII-7 d Lasiodiplodia theobromae f- HrE~ I Ep 92
Neofusiccocum parvum 3142 ¥ & #7: }zf‘;

PPII-8 Development and application of molecular Kuan, C. P, Liu, Y. T. 93
diagnostic probes for detection of banana
bunchy top viruses

PPII-9 Development of a multiplex assay based on Kuan, C. P., Hsiao, C. J., 94
PCR for detection of orchid viruses Chen, C. C.

PPII-10 cAY aE RARITF 2 ESFFAMAS EBHE I AE SPFRE S 95
wHh L

PPI-Il  SALEPFRERFBALZEBRANS KLIP 22 ~HFd s~ 96
BT g Fv s o

PPI-12 ¥ Hf BEREAER & 30§ dop AR B 2 B 55 v SR AR AEAE 97

PPI-13  -KAEFETR R 3 2 & a8 R o FREE CFEAag > BHAF - 98

FF A E s B
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PS-1 cEAINE RS R RS AL TR T AR O TR R 99
z g+ &
PS-2 P~ & A i@ § (Lardizabalaceae) & A A i g+ & ~ 4Rk p7 i~ 778~ 100
(Akebia longeracemosa) # % 2. % pads £ Fobd B K
(Eudocima okurai (Okano)) # /&% # %
PS-3 g AR T R R S AR Y B E I - BRI RS F - 101
B E iR AEING B N
PS-4 ERANEARLZLFIAAFINE FHEC-FLARFEA - 102
E BN A
PS-5 4% R4 a4 % Cacopsylla oluanpiensis #8 > Z af ~ Zp7r ~ JF— %~ 103
i Candidatus Liberibacter w2 2 £ 8 & ~ A 7 &
#
PS-6 FERATHE g HEI LR TEE AGB PP FNEE 104
™ # 7 w (Raphanussativus) * 27 ( Myzus
persicae ) % &
PS-7 ER AL PEIN ) SER S RN I R e ] FHE~FAR AL - 105
252% -1 & %
PS-8 AT A0 Fe2 BT T HEEFH > FAB 106
PS-9 PEMBT RS R 2 BT A A BT iR e s e~ 107
P & A 35 Hie ¥ s mEE
PS-10  TEFHFVERLIAPD AFY BRI ~mLE 3 108
FEF CMmPBE S mEE
Mz AL
PS-11 Pt 2 R A AYE RS RS 2 f»’F BEFHR > FlES 109
FT 5 P
PS-12 Er EoAOF A (Maxent) 38 s f BTk T G K A 110
Fe#8 8 fi Nilaparvata lugens (Stal) & 5 822 4~
i TR R
PS-13 FiELZRHEAPREFF L2 BT Rz~ oA F S 111
L L
PS-14 AR LS WRem A FRAFVEIRE L LM FRE L 2 112

A FFE B S AR R R kR i
Telenomus remus 2 EF X 2 2 s * b
B
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NPME-1 2 &5 7 R FHEY FHEAFF 0 A eH > 22 BE-M g 3R E5 -y %
ﬁﬁ%~@%@\mm%‘%%v\wmﬁ(mﬂh%%iﬁ€%%%#4#$%W)
Development of analysis method for active ingredients of four pheromones plant protection
products — Fu-Hsiang Chen, Chih-Hung Chang, Yi-Chieh Hsieh, Pei-Chen Hsieh, Ju-Yi Liu, Pei-
Yin Chen, Chen-Wen Lin, Ming-Hsun Ho (Taiwan Agriculture Chemicals and Toxic Substances

Research Institute, Wufeng, Taichung 413, Taiwan.)

AR FEASPLAREEI RN ELE LA AR LFR
o2 A VWA REFFRZSe PR LEI I PHERLEERACREALE
ASKRAL A RAPNFTHZASNRZE > SHREEI FPM L2 R% D254 e
Sd R E ?gzjiﬁﬁf—!f*;?f‘?iﬁ”'&fﬁ% o Poavd F B IR AR R R AT
AR T) %> 2 At 2R B R ETRY GERER
Biedk s P& B2 A& ’F‘r? RS R %bﬁ.’f%"fi RV ke AR &P
& 2 FT 2 “'M‘F ,r?}g ) uﬁe‘;;\ (dispenser);i F'~ ,r%‘#ﬂ%‘r FI SRR E Y o

FAPE S LR PEA G I AT LRFRENT FR 2 ETBRIR
RV G2 Mate AFTRFABAAFRFES FEASFE IR 2 TR H R
PR 80 RS ENFRF)RETE o F Y FEFRAL S =(n-Hexane)® &
e 7}?‘_5' AT UE e k2 > SR A BT B /&.ﬁﬁﬁg‘ fo o Mk S iR IL
» & 40 & 17 &k (gas chromatography, GC):& {74 45 o M f 4p & 47/ A 4716 > & IR {7 R £4%
WR P B G orad o 3 BHRERER T RERFL %ﬁaf‘u dfE BT RFES
FAS T EANBENAF P EMARP L UL - AT TR BHAL AT ETE
PR A SRR R R TR ?\%ﬂaié_& TEREA R FLRE

(™ *‘m}t <l

TR A LR
B % E-mail : fhchen@tactri.gov.tw
@ 3% - (04) 233021014828
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NPME-2 #73]+% % ¥ 3 (Phyllotreta striolata (Fabricius)) 4f & stz B -G H ~ 3 2 4 -
REF IR -ERER ATY (FRRPELIBELEEF I & ;?-%56?%) Development
of a new trapping system for Striped flea beetle, Phyllotreta striolata (Fabricius)— Fu-Hsiang
Chen, Wen-Lung Wang, Chih-Hung Chang, Cho-Yi Wu, Chih-Hung Chang, Mu-Wei Chang,
Chau-Chin Hung (Taiwan Agriculture Chemicals and Toxic Substances Research Institute,
Wufeng, Taichung 413, Taiwan.)

i£ ¥ 3 (Phyllotreta striolata (Fabricius)) %+ F “ 1 gif 2 A 27 2 £ 2T /> £ H
By P3P EENEE R IR PR FER LA TR E S G e
it KR YR T B S L S B
2
F

o
e
g i@‘é ?‘\rt

’

1

.ﬁl‘-

a

Wﬂd’j\pﬁ'ﬁi’m o AR ERE AT Z P ipl E PR Z

o

3 «»il
o

2%
r \‘\N

(S,

:‘%’ B ek R .i*v?? ;;z;z LR pdokEh M3 BN
0P ARBIT R K+ 77 B AT B Y Fa(Allylisothiocyanate, AITC)
R #ﬁﬁ”}ﬂ}vil%“aﬁ FHABHFF RS F AR E R

» BT R ERE e TEEFUFEE AN L 1B
LRk fﬂ%’%W*%amiz%ﬁaFM§zk%}£ﬁ$

’%frlffﬂ jeJr EER 2k o AFEIA G o Bl AITC § EE2 BB Ty
compound A %2 compound G %5/ F EE 3 2 »c%k » BT 7 FE-;}% OB RY &
T hedE A AITC B 7 R MBS & o & IRA > B AR ) E 5 B Bl RS
“%‘“*éaﬁﬂig7iwI%W@mﬁ’ﬂ*%9ﬁﬁﬁ?%ﬁ%wﬂ‘ﬁﬁi
AFAES G 0 B AITC i3I8 > 2 PP 2 FAA BHE FE3 2 #ﬁ@'x
o0 A HREER KIPFA B2 2 A KIP A B2 HEL HPERES A AAE
%%ﬁg“w3%—ﬁﬂﬁw%ﬁ%%ﬁQﬂ&ﬁiﬁﬂ3%%ﬁ$’#4ﬂémLﬁ
ANKLP A EZ I EAAA B2 HE S LEETIENFA BRI 6] 20k
KLP %ﬁ% o WA R ER S R RT I EA Jp?gwag"bﬁ'uﬁ EX IR G miﬁ”jﬁﬁﬁ;i )
2R PHRAPFE 20 BFREPT afd > B X B0 2 7L I 4 VR
ﬁu?ﬁﬁ?ﬁ CEDE A~ TR MR 2 REE

—
LN

N

£
o>

E
n

Jﬂ.

/.’5> \\E\' why ‘c\gf \)M :’E N
I3
x\ bt

et
s e -
SR e w2
i

Sow o
b
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LRCAEOI | B A
mh % E-mail : fhchen@tactri.gov.tw
% 3% ¢ (04) 23302101# 828
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NPME-3 A4 E A Ned 7 HF | FA P 2 " B4 SRk g 37 Fop s
Frcp s HhBE (Frrirhi2 0 ¢ R ¥3% Tk * &+ &) Biocontrol potential of
entomopathogenic fungi Isaria javanica on Plutella xylostella— Chang, S. C., Lee, C. C., Chiang,
M. C,, Lai, C. J., Lin, F. C. (Taiwan Agricultural Research Institute, Council of Agriculture,
Executive Yuan, Taichung 413, aiwan)
| F ¥ (Plutella xylostella L.) |-+ F =41
R EAME A 0 P i B RF R e RN RV BB B 7 RS
BRFL LR RS A L FREM T %gwma4 Dol ??%%ﬁw° L
BEE ) FHpRity  FREAFE S KA P %Eém? fefepawedn FREFNERE
2 8VE A5 i (Bemisia argentifolii biotype B) = #.¢ » ~d 1 - # 4 Z FHFK FSWI1 - FSWI
#thi PCR 31§ tDNA ITS % £ » DNA 2B 11 613 bp A 5| » & fed3 3 M (saria
Javanica) R 7| % 2 4pk o - A ¥ FSWI AR 2 A £ 2 K82 14 28> i@ *
0.05%TWEEN 80 -kiA it £ T 3 3 o L #4323 i 11 107 spores/ml ik & > i * o &85

=,

A BT H O AGRRARL HEES

T
S »w

y <l

2

|

o
\A

e

FEIRAER REE T ] F o IR AR FR 3 Bk > BB 3 X o 2%
BEoR ) FAR) FSWI FHR 3 2 t5 > 7= H 7 983+£29% ¥ ¢ 7 & Af ) WP K
Sho 4 EPit o H FSWI FHRER ™) Fi82 A 4 L > L3 EHEE S 3 Bk
ik 2R ek BIRAR 0 #F TN E AL 0 S FRE FSWI Fb ] Fisdrck o

AR B
% E-mail @ scchang@tari.gov.tw
;’: % - (04) 23317607

24



NPME-4 # 2 B Fik % &) (Purpureocillium takamizusanens (Kobayasi)) 2. 2 ¥ & & & 2
> B (Apis mellzfera) Rop A 4R - F FIAE ' H (Al ELiAgvERE Y
AT HER SR Pﬁ %) Preliminary study on the growth temperature of
entomogenous fungus Purpureocillium takamizusanens (Kobayasi) and its pathogenicity to honey
bee (4pis mellifera)— Tung-Hsen Liu', You-Zhen Yang? - ( 'Miaoli District Agricultural Research

and Extension Station,Council of Agriculture, Executive Yuan, Miaol 363, Taiwan; “Department
of Plant Medicine, National Chiayi University, Chiayi City, 600, Taiwan)

A2 B FA % 7 (Purpureocillium takamizusanens (Kobayasi)) = iT# k2 4 7 i A4
15 % B pﬂvfé_a— I A ARTIC R ES G BB RE RR AT AR PL2 fo Pt5 4 Y
%‘?‘ﬁfzéa\%ﬁg £ | e ? +ﬁ=éfvs;,,+q§ fov= B o Ek P2 enA 4353 5 25°CH
% 24hris > 12 1/4PDA 8 % A% 5 F 93.4%5 5 > & & & WA =3 61.8%- B 1/4
PDA # 10 ~35°C¥: % 24 hr s » pﬂ’}%PtZ'fr’PtS i 25°CH ¥ & ipun_)i%@" B oo A
B H_94.8%Fc 96% » @ f 15°Cr4 T & 35°CH ]?]1‘%’:% g & MR R D e o e FE_35°CE
10°C35 % 24 hr (s # w 25°C » 3 5 F 4 w48 ] 69 ~ 98.2% » &7 & l“‘«zﬁ’.‘?“ 1§ e o g
FIodE I FTa2bRzTER P2 FFTEHI FV o PDA B E A > 514 & 20 ~
30°Ci§_)§$§l§]ﬁ‘;ﬂ: S HEAE SOOCE?ﬁ%%f% = Frd] o ﬁf}’f{ﬁb} » 14 25°C§§]§?§i £
3 FV - PDA 5 14 R 5t > VX F{EFLI0E [T A %5 397 w413 cm e & > §3% (Apis
mellifera) 4 %| " P. takamizusanens PT-2 Ftk 2 ~ 8 X 10° conidia/ml Jk B 7 I Bk e (7
B T T BRI EER P PITERDI0CHRE? BRI ¥ 5 pFEE 4 R Pt
2R RS AT SR MBI s TR AT F T X R EREREE S oo
S E BT IREEALAE P(¥)<001 ¥ %iﬁyfém« s A BN 'umg I FI P
takamizusanens > ¥ 41 %7 Pt-2 FR ¥ T S v R I}% A ARG
TE et s WA IR B RIEEER K WA ﬁﬁ‘ﬂé (}F%]%L VA

i
L FLE
7 % E-mail : Liuth@mdais.gov.tw

%3 - (037) 222111 # 604
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NPME-5 7 B& F %t 2 ks QHEFAPFL T Dok R L E %z 2407 &
FRFFRPY (el k£ R € & %7223 ) Theefficacy of chitosan, diatomaceous earth
and sodium hydrogen carbonate on controlling tea pest— Yang, H. Y., Pan, H. J., Lin, S. R., Hsu,
F. S., Chiu, M. T. (Tea Research and Extension Station, COA)

PR RER TR B A BEEEER Y ﬂ’“‘ﬁr“i%‘—' BE PR R
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NPME-6 iﬁ_,—g Elﬂ\(p%.].i}’li}’%]}lﬁrglﬁmﬁ ?él'sﬁ )/\Pﬁ]ﬁv\,“ff;u (@ é’\;}i;}i
K- %5 # %) Effects of different temperature changes on adaptation of Trichogramma
chilonis under high temperature — Guo, S. T., Chen, C. H., Wu, L. H. (Department of plant

medicine, National Pingtung University of Science and Technology, Neipu, Pingtung 912, Taiwan)
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NPME-7 #. 2 E { Purpureocillium takamizusanense 2 it if 5 % 4 pE #1237 5 -2 45 ' B
wa\ﬁéﬁﬁw?W%lwﬂﬁ*ﬁﬁ#f TARRFMLE R Fa
FAREEY FREAVE R BAS BRI RS L R WAE LSS )
Assessment of stress tolerance and liquid fermentation characteristics of Purpureocillium
takamizusanense— Liang, K. F.!, Lo, P. H.2, Chung, W. C.2, Nai, Y. S.*( 'Master program for plant
medicine and good agricultural practice, National Chung Hsing University, Taichung 402, Taiwan ;
2Taichung District Agricultural Research and Extension Station, Changhua 515, Taiwan :
3Department of plant pathology, National Chung Hsing University, Taichung 402, Taiwan ;
“Department of entomology, National Chung Hsing University, Taichung 402, Taiwan)

Purpureocillium takamizusanense % B iT# R3FE7F B 4 24 )F% BB E R
222k Jf’F% % (Tessaratoma papillosa Drury) # 3* @R & F T LRSS B I GRH % 2
AR va Wik BHERE RS AR, 7L 80%1 L - 2 G FE a%i%@ﬂ
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MMEgﬁiﬁﬁﬁﬁﬁ‘%ﬁﬁ%ﬁ%iéiﬁ%ﬁﬁﬁl\Wﬂﬁﬁmﬂﬁsﬁwf
YR FESFETILLEMLL R IR B RN AL R B
,% ) Effect of fermentation broth from Metarhizium anisopliae and Beauveria bassiana on different
vegetables — Tsai, C. W.1, Nai, Y. S.2, Chen, C. L.}(*Master Program for Plant Medicine and Good
Agricultural Practice, National Chung Hsing University, South Dist., Taichung 402, Taiwan ;
2Department of Entomology, National Chung Hsing University, South Dist., Taichung 402,
Taiwan ; 3 Department of Horticulture, National Chung Hsing University, South Dist., Taichung

402, Taiwan)
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NCHU-125 fev i ffj NCHU-143 i& 7 fi 35 % > o i > U & frf in F i 5 54 M
o E G f O o %% B m 2 27 ) NCHU-125 ~ ¢ ] NCHU-143 fos il 22 2 %8 & &
FPHREHFLE AFRER %“ﬁFﬁJHMwH%E”%ﬁlﬂ%bwwim@ﬂﬂﬁﬂ
1.34%’ il ;‘;ﬁ:\iﬁaﬂlﬁéﬁ AR fPA .&Eﬁ%l&@]‘v’rﬁﬁ—”iwmvi%’@ﬁ‘pJ—
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NPME-9 ™ RNAi { i A 7 H B E R AFIZ @A FH TR A Ao 7 74
Using RNA interference (RNAI) strategy to construct transgenic tobacco containing important
whitefly genes to evaluate the feasibility of whitefly control —Jiang, Y. K., Lin, Y. X., Chen, H.Y.,
Chiang, C. H. (Department of Plant Medicine, National Pingtung University of Science and
Technology, Pingtung 912, Taiwan)

Whitefly, Bemisia tabaci (Hemipetra: Aleyrodidae) is one of the most destructive insect pests in
the world. In addition to cause direct damage to plant, whitefly can transmit a variety of plant
viruses. At present, chemical agents are the primary solution for prevention and control of the
insect pest, which may lead to insecticide resistance and environmental pollution. Therefore, the
utilization of RNA interference (RNAi) to control whitefly pest is perhaps a feasible strategy.
The effect of RN AL is highly specific which was trigger by small interfering RNA (siRNA) derived
from breaking down the long double-stranded RNA molecules. The siRNA is able to inactivate the
target gene at the transcriptional, post-transcriptional or translation level. In our study, three
important genes from whitefly encode v-ATPase, cyclophilin B, and heat shock protein 70 were
isolated and joined together by overlapping PCR into a 1.2 kb DNA fragment (named ACH). To
evaluate the effectiveness of RNAi induced by ACH fragment on whiteflies, T7 promoter was
constructed up-and down-stream of the ACH fragment. By in vitro transcription, the corresponding
dsRNA was obtained and artificially fed on whiteflies. After seven days of feeding period with
ACH dsRNA, the mortality rate of whiteflies reached more than 70%, while the control group was
38%. This result suggested that the feeding of the dsSRNA effectively cause the death of whiteflies.
The ACH fragment was further constructed into Ti plasmid and transferred into tobacco to express
intron-hairpin RNA. A total of 36 putative transgenic tobacco plants were then obtained. They
were all confirmed by PCR using gene specific primers. Sixteen selected transgenic lines were
tested by inoculating with whiteflies. Our result showed that the death of whiteflies increased
significantly after two days of plant feeding and reached more than 95% of mortality rate after 4
days. The expression of the corresponding endogenous genes in whiteflies are currently under
investigation. Our preliminary results indicated that transgenic tobacco plants contained the
hairpin structure of three important genes has lethal effect on whiteflies. Therefore, using RNAi

strategy has remarkably potential to control whitefly pest.
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NPME-10 & # 2 F%t & + &5 (Thrips palmi Karny)z i# issc % -3 41 § 5512 ¥ %
PSR FICRL Y RAFRERIA L R AR LR R
¥ ¢ .« ) Efficacy evaluation of some entomopathogenic fungi against melon thrips, Thrips palmi
Karny —Mushyakhwo K.}, Hwang S. Y.1?, Maxwell L. A2, and Srinivasan R.2 (*International
Master Program of Agriculture, College of Agriculture and Natural Resources, National Chung
Hsing University, Taichung 40227, Taiwan; ?Department of Entomology, National Chung Hsing
University, Taichung 40227, Taiwan; World Vegetable Center, 60 Yi-Min Liao, Shanhua, Tainan
74151, Taiwan)

Thrips palmi Karny, a polyphagous sap-feeding pest, has a broad host range. T. palmi
causes Yield loss of about 50-90% by direct-feeding, and complete yield loss by transmitting viral
diseases. Chemical pesticides have been extensively applied to control thrips infestations; however,
long-term exposure to such pesticides causes pests to become resistant, degrades human health
and environment. Hence, T. palmi should be controlled in a sustainable, economical, and
environmentally friendly manner. Entomopathogenic fungi have been reported as promising
biocontrol agents against numerous agriculture pests. Therefore, this study is aimed to evaluate
the pathogenicity of Beauvaria bassiana isolates, Metarhizium spp., and Cordyceps
cateniannulata against the second instar larvae and adult of T. palmi. A detached leaf bioassay
was conducted by spraying a fungal concentration of 108 conidia/mL, and the corrected mortality
was recorded at 7 and 10 days after treatment (DAT). The finding shows that Beauvaria bassiana
157 caused the highest adult mortality of 80% and 97.92% at 7 and 10 DAT, respectively. The
same isolate was also the most effective against the larval stage, which caused 65.93% mortality
at 10 DAT. Nevertheless, the efficacy of all tested isolates was significantly higher in adults than
in larval stages. Interestingly, two isolates, Beauvaria bassiana 157 and Beauvaria bassiana 153,
effectively reduced the population of F1 generation offspring by more than 60%. Therefore,
Beauvaria bassiana 157 could be an alternative biocontrol agent to control T. palmi. Further
studies are necessary to determine the effectiveness of B. bassiana in controlling T. palmi under
field conditions.

Keywords : Biocontrol agent, Entomopathogenic fungi, Thrips palmi, Pathogenicity
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NPME-11 4 45 T 44 3 2 g2 p T A4 4F-FIA & '~ s (Frem P ¥2 A ¢ v i
TREAH AR PEELR €4 44 %7 7 ) Preliminary study on lepidopteran
pests of Phyllanthus emblica in Taiwan — Tung-Hsen Liu', Li-Cheng Shih?*( 'Miaoli District

Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan, Miaol 363,
Taiwan; 2Endemic Species Research Institute, Council of Agriculture, Executive Yuan, Nantou
552, Taiwan)
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NPME-12 2 #& p«c‘] Metarhizium pinghaense YCC604 yﬂfﬁﬁ f& 2 Jfﬁ % ( Scotmopham lurida

@mmwmo);@ bMJW@w@ufvf “ES E2 33 3 F sl EE L
SEsEm s mERT (R B LY E'ff-*::“.”"%?l‘mwmé “Z%KT*LT*JKF’]‘J’iIL
B R B TR Y BB RREAT L Ry R 25 4e)

Discussion on pathogenicity and field application potential of Metarhizium pinghaense Y CC604
on black rice bug (Scotinophara lurida (Burmeister))— Yen, H. C.}, Chang, F. 1.2, Wang, T. Y.,
Huang, T. Y.}, Chang, T. L.}, Tang, C. K3, Chuang, Y. Y. (!Department of Entomology,
National Chung Hsing University, Taichung 402, Taiwan; 2Landscaping Office, New Taipei City
Government 220, Taiwan; 3 Plant Health Care Program, National Chung Hsing University,
Taichung 402, Taiwan)
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NPME-13 % > F ¥+ A - BLEIR /53 %3 G-k ~MZ T ~mP ) (Frcfep ¥4
R € % 2% B ¥ 2 23) Evaluation of non-pesticide materials on the control of Tetranychus
urticae in papaya— Zhang, J. Y., Chen, C. J. and Chen, M. Y. (Kaohsiung District Agricultural
Research and Extension Station. Council of Agriculture, Executive Yuan, Changjhih, Pingtung 908,
Taiwan (ROC))
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NPMPP-1 2 4 B # AT L2 242 o AR B0 i (Frca R ¥4 R ¢ L £ FH
# Jr i B #THFPR I %2 ) Establishment and application of biopesticide query platform — Shen,
M. N., Chen M. F., (Taiwan Agriculture Chemicals and Toxic Substances Research Institute,
Wufeng, Taichung 413001, Taiwan)
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NPMPP-2 Bacillus amylolzquefaczens PMBO5 z spadr st pepe > 2 P B 704 £ 2 /ﬁ'}ﬁa
2t -H A s HRE (R L5 54 -ff # %) Study on fermentation formula of

Bacillus amyloliquefaciens PMBO0S5 calcium carbonate containing and its application on control
cabbage black rot—Hsiao, C. Y. and Lin, Y. H." (Department of Plant Medicine, National Pingtung

University of Science and Technology, Pingtung 912, Taiwan)
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NPMPP-3 1% 4 B Hdmp & 6 7 inidd Apd pank® -2 3%~ ®5m ' &5

lwwmy\ﬁﬁaWEﬁmﬁ%zﬁgiéag%a%%2ﬂw«§f§ﬁ%§i
PHREE LR BB FILE ,%) Evaluation of monovalent mild virus vaccine for
controlling two potyviruses on Cantaloupe —Huang, R. H.', Chiou G. R.', Peng J. C.!, Chen T.
C.2, Yeh, S. D.? ('Tainan District Agricultural Research and Extension Station, Executive Yuan,
Tainan 712, Taiwan; “Department of Medical laboratory Science and Biotechnology, Asia
University, Wufeng, Taichung 413, Taiwan ; *Department of Plant Pathology, National Chung
Hsing University, Taichung 413, Taiwan)
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# — @ A 3] (Papaya ringspot virus-watermelon type - PRSV-W) frik s 2§ it 4t ¥ 5 &
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Ay &% 0 ZYMV ér;}ifliawr tk ZAC f= PRSV-W ﬁ&}ifﬁ% tk WAC ¥ & H|4-4 ZYMV
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ATHEE SRS LIR R A 5 R R AR 4 SR e

FVEIJ%’*" BMEFAR > 73 2% B T Fifrck omw F"’Fé%%m..‘f;%ﬂ {ﬁz«lﬁ’;«fﬁﬁa

Fw ZAC ik 25 B ARPBLE v 2 HBEAR F AL > 2 & I FIZYMV v BFR 4 b
o m2 RIE Y ZFipstsk o %ﬁw?ﬁﬁ.ﬁ TE R ORAHESADETAE
ERERARBDPENE AHE PR FEE T2 0 B ERERATRE 1 7
FHBEA BT ORRBES S DG ENEAAST AL EBARAORS BT ATE AL
AP EEAORFRFAFY o

TG R
B % E-mail © jepeng@mail.tndais.gov.tw
T35 - (05)3412416 # 10

37



NPMPP-4 7 o I piphrf 6 = 2 SR {2 FT AR J THRIRR 2 R R io 2% 2 9
F-reaT  RES (Frrfzh 3L 0 ¢ R FFRTERRE EFZF%R AL 9Ty ik &) The
effect of different phosphite foliar application methods on phytotoxicity and root phosphite
concentration of avocado and control efficacy against Phytophthora root rot —Liang, Y. P., Ni, H.
F. (Department of Plant Protection, Chiayi Agricultural Experiment Station, Taiwan Agricultural

Research Institute, Chiayi, Taiwan)

o Phytophthora cinnamomi s = 2z 13/ 5 (Phytophthorarootrot) & o #pa4{ 5 € & 2
Fd o BEARARE o UEG RS LAMEP RN RS ke A REHRPRHSE
I 5L THRAIEZ S22 o FlYt 0 AF T URAPM ¥ LS BL BH e R
W RS *w%%ﬂ FT R ALTHMERBRME REE IS UK EA
kw RIS R 2 % vﬁ%A%@T’gmﬁw 1%2% 0.2%2 T FRFE T R E N F &0
Y RS I N S B SAE N 2 F IR RO G A 113 2%
AETF A 05%L BRI AT r‘%ﬁé_iagsé%“%% CH P MR SE CEEZBUKE L RE
%%ﬁ%FpH@iﬂﬁﬁﬁwimji7$3$$f§?ﬁﬁwﬁ@¥’ Boptebs SR
LRz B issk > AR 75“??‘]3135/]‘ BEREREHNETF L BREZEE T kpd 3
F%%(Mmﬁmﬁ)ﬁﬁ%ﬂﬁﬁﬁ&&kﬁtuiuﬁﬁkﬁmﬁﬁﬁ}¢7$§&&
ER T 2 gk o AT AILE (02%T HEE Ao fTiE B~ 0.5% T A e YTiE B o &
0.5% T; F3fe+ S-408) 2. P cinnamomi J 4 5358 F M 4R e > ¥ «7’]‘ hEFHVRCED
FARBRT RN ALBRER o A RKBPRETFF T B3 #2230 e Bk
2 ipsnde o iz 2 A1 DEARLT i B { AT R 2 8 F g e

R -
m % E-mail : yupingliang@tari.gov.tw
% 3% - (05) 2753205

38



NPMPP-5 4= % & pﬂ""‘" AR ;ﬁ;f;,vu}: A R S 5 z CEFF WOk A
(W2 m g F %i%imJéwéﬁnzwfﬂ@«%ﬁ%@wéﬂﬂ@+
PEAELAE L TR B FERCART RS A LS =8 42) The
potential of Bacillus subtilis for the control of cucumber anthracnose disease and the cultivation
of cucumber—Hsu, P. J.!, Huang, T. P.>4, Tuan, S. J.? (Master Program for Plant Medicine and

Good Agricultural Practice,National Chung Hsing University, Taichung 402, Taiwan; Department
of Plant Pathology, National Chung Hsing University, Taichung 402, Taiwan ; *Department of
Entomology, National Chung Hsing University, Taichung 402, Taiwan ; *Plant Health Care Master
and Doctoral Degree Program, Academy of Circular Economy, National Chung Hsing University,
Nantou 540, Taiwan)

# N (Cucumissativus L) B> H - B2 AEFHESF  Fi3F AR E A8 A2
t & FZx2 - o@d Colletotrichum orbiculare #7351 422 A ﬁ\}ii_Ifia C EF A FEF R R R
% T RE RS AR R R B AP 8 LR R A RRRE P
B Wi L 0 R Y L R B ARG AP RV ARA Y U R 2
Bacillus subtilis WMAL % B. subtilis 151B1 ¥k > P 3 #F &5 FRE 5 & ﬁp‘ £ ’ﬁ 7 e
B4 2P WMAL Ay maeaiisd £ 2 34 FAE 5 7 I5IBl FtkZ * BI7 & §
STHI R R EERAO TV RAFTAFFRB Y AT REFASFL L ERAT B *rr"?"
AR Y % T B.subtilis WMAL 2 B. subtilis 151B1 & #r#1* & OB Jp it C.oorbiculare COC3
By £ 2 %% ie- ¥ WMAL 2 151B1 & Ftkss 2 SYB % S0t 32 % 2 A
# SYB %%z gk /e > ¥ & b ' 1 C. orbiculare COC3 4 2 3 + 8 5 & 44%% 48% -
ef M tReE B B. subtilis WMAL & 151B1 F#R*t SYB £ % 2 100 & ﬁ&ﬁ Fie R
M A OB fe AR o T k. ’;‘IFLB subtilis WMAL & B.subtilis 151B1 #7 4 24 2_ L% [4
PREVREY Au22 L ABTHRSYB RRHRERT T A% e @R 1272 1238
T 100 8RR 5 % SYB %% 2 WMAL ~ 151B1 B ER T P B/ D & A ik
BB EEGoE o FE Y ERXE T 0 B osubtilis WMAL % B. subtilis 151B1 ¥ #r4] C.
orbiculare COC3 2 & > * L5 PN ROB/H T Fic Bt o Ta BEE MEfrad & o

%, E-mail : tphuang@nchu.edu.tw
E’: =+ (04) 22840780 # 379
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NPMPP-6 #£ 34 ¥ of A Fl# B frdl & & FIfE 2 & < 49 B 2 ¥4 R 2 17 /o Alternaria
alternata 7 fe &~ Brx-tRies ~ AL (R 2 ¥ 8 < F {5 4 5 32 & %) Evaluation of spray-
induced gene silencing targeting ergosterol biosynthesis genes to control different Alternaria
alternata isolates — Lin, Ting-Yu , Chen, Li-Hung (Department of plant pathology, National
Chung-Hsing University, South District, Taichung 402, Taiwan)

Alternaria alternata £ - f8% 1 FRAR Lrtebp R E F > B3 el & s v o
FELEL D o RNEFITP CF L EHNIRE U A MR R RS P E A BB
AL 2T H LA E RaE R FF S v o AF YRR 3E Spray-induced gene
silencing (SIGS) &_% &t J& * *t 1+ iA. alternata > SIGS 2 & E F# o *f JE £~ RNA(dSRNA) »
B2 o %“gd p\ 4 RNA interference (RNAI) #+4] » @& dSRNA#T4t e p & & 4 A 7]
BB A FHEFLE c AT FLE S F ¥ L PERRNA (ASRNA) - 50 % B
BT R FEIRA. alternatag Sk B ¢ dsSRNA & F L T = /87 B kR e0A. alternata
LR & F]fg(ergostero) 4 & S AP A F AR L B F UR AH #EPA. alternata
ARG B 0 R T BT ATES S iz E AT o L*f#ﬁﬂ%’?ﬁ TR o @
7 E 3 RNase Hl#+ % 4% F FxHT115:e (FdsSRNA= 4 & o p 3 & ApE L 5 & & Hpg2
£ & 4p B A F)edsRNA » 2.7 st #rd]A alternata e 4 B3 5 F e B (SR * gPCR
EELRAY PR 4 rﬂﬁ%#%@%qm%ma Pl fd AR Mei 3= SIGSATE i % 0
PrigA alternatadp B s 3 0 35 ESIGSS 2 Bo ik it B B ORI B 5 Kk

K 437 ¢ Alternaria alternata ~ RNA interference ~ double-strand RNA ~ Spray-induced gene
silencing

DdkaET
mail : aa636329s@gmail.com
& 3% - 0936730565
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NPMPP-7 B 4 19 ];ﬂ’?if’?' W4 A HRE 2 En A g 1T (AR
LR ¢4 A wEETH) Development of arbuscular mycorrhizal fungi product for
increasing stress resistance for Annona—Yang, Y. Y., Wang, C. W. (Taitung District Agricultural
Research and Extension Station, COA, Taitung city, Taitung 950, Taiwan)

ﬁa%ﬂ%ﬁfﬂ%&&ﬁ*£&4fggiﬂ
FRAFRFIREAT R 2 K~ B
T fE

—\«

(ofed i FINEmR O M
#h%ﬁ ﬁ“ﬁ#%%ﬁi m%ﬂﬁ °§
TAEAE Bt b dHEie BT b2 w32 23 1% FEE - 15+ HiE
f‘ri‘gd‘ﬁ{}?ﬁ  FHERFEFALETZ O BEFRET B R FARAS (genus) » ¢ 45
Glomus sp. ~ Rhizophagus sp. ~ Funneliformis sp. ~ Acaulospora sp. % Claroideoglomus sp. »
2R R FfAITE B iR e 12— Bz 3 2 F1R F)A. morrowiae (TDAU01)3e =+ 344
AT AT Al L ERE S AR T G L e i
BEMTRTROLE  RAFTNEAL T AR AR 0 S REDRETEY S o J)
WmERAFNEAL T AT RAFDEREFN S 2 SEDPRBFNE Y BN E R
ﬁ%ﬁmag’%F%{ﬁi%ﬁﬁ%@jiﬁﬁ§4£%”ﬁ%%%ﬁﬁﬁﬁﬁéﬂ
w2 AHES A R R RN ARBE BB FRBESEY B2 HREL SR A HL
EEHRD 2 E R EARFECFE L ST Ry o

WTE KT F o8 %-_ibv FhAAE
5=
4

CE RS
B % E-mail : cwwang@mail.ttdares.gov.tw
3% - (089) 325110#% 1730
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NPMPP-8 ffidis M3 fofi 2 - 1B s ~ 2 FEE -mE L (Ao ¥
1 R ¢4 L% B ¥:225) Screening of Rice Blast Resistant Materials in Rice Seed Treatment
—Lin, C. C., Lee, H. Y., Yen, C. H., Chen, Z. C. (Taitung District Agricultural Reasearch and

Extension Station, Council of Agriculture, Executive Yuan, Republic of China)

fekpm s kLRI EIET > FHEY 82  HAZPFAR - pIHFLF R
NEED LR 0 B F BREFH AP IR A TH oSl L HE LR
TR T SRASL R * > g ke R B 'F'%%%“°m“8ﬁ%@£5ﬁ
ARFTH RN EAFRL EI VRS F P RB RS %
1 10%F s #T(pyraclostrobin) % % & & & 500 & ~75%= %F’;—E(tricyclazole) Bk A 1,500
%~ 20%% % & (fenoxanil) kK R &) 750 @& 3 fA & H > 112 5% K% 127 2 (chitosan) 500
% Bacillus velezensis G4 j% 4| (1x10° CFU/mL) 500 & 2 f&2L1- & B #EF 44 - 30 111 22 (7
BRERR A ESETHE AR VLR 20 - RO I o e N AN R & VA - e
B~ 2qp2 2 50y 3 BREE B Eﬁfﬁiiffﬁa'f‘éif}ﬁaﬁ\i P o Rkl ¥ Hite pE
B t}%fﬁﬁﬁ& FEF L 20% % A KRR 750 B B 5 9.8% 0 H AT 4 3t 16.9%-29.1% ;
AR R R AR 0 20% 55 L R 750 fem 3 37.4%3 47.4%% 14 H AR
12 43 44.3%-58.8%% 50.0%-60.7% ; 3t-kAEw - BTSSR BT o 2 BRI 20% % E R
KRR E B E S 73% HARIZE 8.0%-10.0% ; >+ % 482 ) 2 3 Ry iv 11 20% %%
R KR A 750 B A id A B 5 11.3%2% 11.5% H ARRJZ A Y] 5 11.7%-16.2%% 11.6%-13.1%-
S FEARE 20% S KRR 750 B ARSI 0 T M be 4 BE R EHASEUR 2 S ) 30%
v e PRy RO EERY o

.%

AL RS
%, E-mail - tomcruchi@mail.ttdares.gov.tw
% 1 (089) 325110 # 1733
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NPMPP-Q & #* 2L ZE 2o pifam 3 FEMER-HRAS ~FEE -2 &% 205 (7
b ¥4 F ¢4+ L% B ¥:223) Application of non-pesticide materials in integrated pest
management on sweet pepper diseases —Lin, C. C., Yen, C. H., Wang, C. C., and Lee, H. Y.

(Taitung District Agricultural Reasearch and Extension Station, Council of Agriculture, Executive
Yuan, Republic of China)

P BFRETS ¥ RERGR I A EEE S RERE AR 2B
R¥HF22ER2mT @2 T KR - ~RFEEFSFHFF PERVIE SRR
By REARETHF oo OBER S SFRRBERERLFAL ¥ u P r? foiph
fi (phosphorous acid » HsPO3) 1,000 & ~ ¥ 7% 5 32 4% j7(Bacillus mycoides) 500 #% 2 A f )
(Tricodermaspp.) 500 i 2 &) 15 #&i# » & 3-5 % - % » @ 35 > FrIL2 % w B0 e
F 1.9% s B 2 4 9F 17 (benomyl) RIZ K 3.6% 5 3 A ASL2 % F £ £ 180.6 A ¥ B HE
21188 s BEom wih LT M E R EEF A oA FF T R FETHFE
i (heliotrope 0il)250 & % ¥ fed; gift 1,000 R A% * > & 3-5 % - = » @ 3= > Sk
Ft3F 150 AR 2 % F A feop 5 13.5% B 4 i 19 {1 (etridiazole) AL 13.8%4 § 0 Bt #t
PR ied g2 27.0% o 5 I R+ 1S rd2 2 % 7 ;%Q')fa_:f,ia :ﬁ;:}ﬁa F 14.2% 7% gt B F A
(difenoconazole)@ﬂl_iﬁ 26.2% - £ ZHRFW T P oL AR R TR R A RE
FIL3H G M HFEHFL > T RASFTET TR TR TG TR F
BE G NEFABITRERET CFFRCRERY > RARAET 2 o

BB AR
B % E-mail : tomcruchi@mail.ttdares.gov.tw
% 7% ¢ (089) 325110 # 1733
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NPMPP-10 & & f4icd F ¥ S in ki REHE AR femz -2 &% ~ Fik g -
T H® (AR ¥4 R € Wi ® B ¥ :22) Preliminary study on screening of antagonistic
microorganisms for the control of pepper anthracnose and melon gummy stem blight—Wu, C. Y.,
Tsai, Y. C., Wang, C. H. (Hualien District Agricultural Research and Extension Station, COA,
Ji’an Hualien)

TERBHELTANERE R0 AT EL LT —’:Fa‘p\%]" (Didymella bryoniae) & % - i
SR EFAE O SRET AT AL ALRUGIFF L - 5L RE L AM AL R
# o kOB (anthracnose) & deft T b ¥ L2 B
(Colletotrichumspp.) £ 2 > A B> 2 BaliE e ? i@ vy Fadhv
LN VTSR -k E’ﬁ“i’ofﬁﬁip’%f ’”’\11%9*I“?g’?;"?uiﬁl‘?vr"‘fl%’%\ﬂ‘i‘aﬁ
EFREMRGH F oG SERR I B FEP A ERTRRT 2 AP THAL
B S BT L EERE P ARP IS TR o AT FEY F M FE R DwE R
£ 1164k > 1B HRE m*%%%ﬁg%ﬁ%?%%F%%ﬁ*%*’%ﬁﬂwkmu‘

RS S N E ¥

W1 ~ HLB049 ~ HLBO051 + HLB063 - HLB072 £ HLB3) &£ #w%ﬁv 4K 2 A ke
B RSTRES AR AP AT Z 3 RAF T i A k&wwﬁi%%%ﬁ
o M-BRIS 2 B AF AR R %uz%@%igﬁﬁqf%ﬁﬂovﬁ L % &7 1 HLBO72

2 HLBOSL2 % ¥ it ¥ #r41 K 4275 B2 & F #4595 ; HLBOSLZ  fie 7 4] B s B 2
RO o A kil (TS FIR AR B R B I SRR R R

RO A N |
B % E-mail : chiayiiwu@hdares.gov.tw
@ 3% (03) 85211084 3606
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NPMPP-11 4] #* i it 45 ¥ 32 4% 5] T33SR2 I ips (T4 19 MR A o % 325 -4k 3 4~ 5nf 50
e (Frcti k¥4 f ¢ R F3#% “THE47 L ) Evaluation of controlling crop root-knot
nematodes with Bacillus amyloliquefaciens T33SR2 —Lin, T. C., You, C. S., Huang, S. S. (Plant
Pathology Division, Taiwan Agricultural Research Institute, Wufeng, Taichung 413, Taiwan)

FUBSA (Meloidogyne spp) 5 &% L entede b 4 BLatA » 4 & 4§ HEH T4
FE KBS R Ra BETRA L KRR ARES c AP ARHY  F MK P
Bacillus amyloliquefaciens T33SR2 2. i s P inl & » LERH A5 (TH REBRF D
»x% o T33SR2 Atk & A BLp R (T4 k2 p 2 fop B iFH B 5 Aol B RBA 5 >
hod- BE o RFER s R 2 BB RV iR R wEE fﬁ{ﬁ o Fla MA DL Z
PR R (39 HM R B) BB ERS FLRES RHETL G AR d b
THUBRAF M RREEHT > % 75 &5 3 34 TI3SR2 kiR > afff 100 &
m'f T o ¥ M. incognita 7 e ; 15.26% > ¥+ M. graminicola F 43415 5 24.7% o

ERUR AL £3R5 0 B A % R AR 200 1 50 T33SR2 B R 0 $E B B
e 5 56% ¥ b R 2R ER o FEW Y 2000 ]"5 e T33SR2 % f¥ ik $H13BR
SdrFl S 5 40.6% 0 5 * 400 i e T33SR2 2 pE i crdr 4 5 5 31.1% o - 9% §1* T33SR2
FRERET T ERBRLDY B ok S5 8T > %% 200 & 2 400 B 1 T33SR2 %
iz v "% Tiﬁ-‘ﬁ%fﬂﬁ BEAR BB SF % 200 B2 400 B e T33SR2 #F Atk 0 2HR
RER 1RV I i“&fsfslﬁ‘f%:mﬁ f‘,‘ié 483 & 459% - RypiE 280 Fpinalg s » 5
T33SR2 % fiz RAHEF BT o AF TR EREL A F LA F

r)’?'“xﬁ /F' IF;}'N &%‘ m%?gﬁ .
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NPMPP-12 . % #7% 32 4% [7) 37-1 S5 d & Se G 4 17 V5 1L rufep] g £ 2 L 2 R
AMRTE R LR F B RELT (R oS FEpRRe L F )
Bacillus velezensis strain 37-1 suppresses Xanthomonas campestris pv. campestris infection in
crucifers via systemically enhancing defense activation of the plant—Lin, C. H., Ou, Y. T.,
Chiang, M. J., Lee, B. Y., and Chen, C. Y.* (Department of Plant Pathology and Microbiology,
National Taiwan University 10617, Taipei) *Corresponding author, cychen@ntu.edu.tw

Black rot, caused by Xanthomonas campestris pv. campestris (Pammel) Dowson (Xcc), is one
of the most destructive diseases of crucifers worldwide featured with systemic infection through
vascular bundles and uneasy to be controlled by chemical pesticides. To systemically protect
cabbage (Brassica oleracea var. capitata L.) from black rot pathogen, biocontrol bacterial strains
were evaluated on their symptom suppression effect in NTU farm by root-drench application.
Strain 37-1 with the best biocontrol performance was chosen and identified to be Bacillus
velezensis via whole genome sequencing. Further greenhouse assay revealed that drenching with
strain 37-1 of 1x10® CFU/ml significantly prohibited the V-shape symptom development in the
leaves of cabbage seedlings caused by Xcc challenge on the wounded tissues of leaf tips,
accompanied with more callose deposits. In Arabidopsis, drenching with strain 37-1 decreased the
in planta proliferation of both leaf sprayed- and infiltrated-Xcc, demonstrating that strain 37-1
conferred protection even after Xcc entry the plant. Meanwhile, stronger callose deposition and
hypersensitive response-like cell death were observed in Xcc-infiltrated leaves from 37-1-treated
Arabidopsis. Reverse transcription-polymerase chain reaction assay of Xcc-sprayed Arabidopsis
leaves showed that drenching with strain 37-1 triggered higher PR/ and PRS5 gene expression but
lower PDF1.2 and VSP gene expression, indicating a systemic regulating effect of strain 37-1 on
plant defense hormone pathways. These findings revealed that Bacillus velezensis strain 37-1 is a
biocontrol strain capable of inducing black rot resistance in crucifers via systemically stimulating

plant defense responses to combat Xcc.
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NPMPP-13 e % R #T4 4 ((2hfrinik) SAAMKA P HEFHFEF 2 L2354k 7
o~ gfa o~ smm (Frck k xE | g R F &R YTEY 2L ) Evaluation of green energy
derivatives (biogas residue and slurry) and related microorganism on the growth of leafy
vegetables—Lin, T. C., Huang, S. S., You, C. S. (Plant Pathology Division, Taiwan Agricultural
Research Institute, Wufeng, Taichung 413, Taiwan)

X 105 wvpz 24 ek BRI FHAL G FETE ALY 80 SRR iRk
£ 2o ARRPIRRIGAfoEREITR AL %ﬁ'l’f-lpﬂ%\“ﬁl?ai\ BAF2 ARG
Tl od BESERET B FRAIANDAREF DL HTERIPFE BB F T 5
fod FINE S BEREABL R 2 HREFREEFLR - VL ’ﬁ’d-ﬁ%f? 10 252 5% i >+
D0 FRARLEEL > FRY G RGE L E2 0k o gt s A Y SRR A F
Bacillus licheniformis BGS-03 Ftk » 2 5 5 BBt~ A2 87 FiE% ~ ki ﬁ;% R A
ﬁ;’ﬁ;«f Z_ ¥ g vk ,ﬁi”}% A 33 2 gk o BGS-03 FikT 2t pH4-11 BB 2 £ 7 & 12%

2_% “HRB i £ e 4 o;}’vr”?]/r,}'}/? AR EHE Z"wa%ﬁf'}?ﬁ?] . ’f\fﬁw”)ﬁ
Etep Wﬁ%ﬁﬁﬂﬂﬁﬁ%mﬁﬁi% ARTBRHREPHER IR LA P
ﬁ?ﬁnﬁﬁﬂf’**é BEBRIP D aEThd L2 fied Fovp o ¥ ot
BGS-03 Fjthigpeinih ini A WBEHF S H i AR A F e s s F WA &a o e
foff MAR AL F 4 FRRFE AL AR D

"TEFRFLBROILE > FAZ FTREJIYAARAALIER ) 0P B FAFTE AN
-
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i
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PPI-L & 476 & fihf e AR L ELMEE - REE  BRE (T F2 R EEd <
e 47 I & % ) ) Identification of characteristics of Ralstonia pseudosolanacearum associated
with pepper bacterial wilt in the last 6 years in Taiwan— Chen, J. R., Chang, H. C., Oliva, R.
(AVRD-World Vegetable Center, 60 Yi-Min Liao Shanhua District, Tainan 74151, Taiwan)

Bacterial wilt, caused by Ralstonia solanacearum species complex (RSSC), is widely
distributed in the warm, humid tropics and subtropics worldwide and has a wide host range,
including important Solanaceae crops, pepper, tomato, eggplant, and potato. With the increase of
pepper planting areas in Taiwan, the economic loss caused by bacterial wilt cannot be ignored. It's
known that the strains collected from tomato are highly diverse in genotypes and their
aggressiveness; however, little is known about the diversity of pepper strains. This study aimed to
understand the characteristics of Ralstonia pseudosolanacearum strains collected from pepper in
the last 6 years to establish the best control management strategy against the predominant pathogen
causing pepper bacterial wilt. A total of 47 pepper strains (3 collected before 2000 and the other
44 strains collected between 2016 and 2020) were characterized for biovars, phylotypes, sequevars,
and aggressiveness patterns. The biovar testing using oxidization of disaccharides (sucrose, lactose,
maltose) and sugar alcohols (manitol, sorbitol, and dulcitol) confirmed that 38 pepper strains
belong to biovar 3, and 9 strains trains belong to biovar 4. The multiplex-PCR with phylotype-
specific primers showed that all strains produced the 141bp-specific amplicon of phylotype I. The
strains were further clustered into seven sequevar (egl/-group) : sequevar 13, 14, 15, 18, 34, 44,
and 47. The majority (53%) of the strains belonged to sequevar 34. Interestingly, this was the first
time that sequevar 47 has been identified in Taiwan. The aggressiveness analysis using disease
severity on PBC066 (pepper resistance check) increased aggressiveness on this population. All the
38 new strains showed higher aggressiveness than previously Pss71 (WVC current pepper
bacterial wilt strain for screening trial). Overall, Ralstonia pseudosolanacearum associated with
pepper bacterial wilt in Taiwan is complex, and characterized by populations belonging to biovar
3, phylotype 1, sequevar 34, and higher aggressiveness than old strains of pepper bacterial wilt. A
new strain, Pss2074, was selected among the predominant population to replace Pss71 as represent

strain for use in the future study of pepper bacterial wilt.

Al MP-% (Chen,J. R))

%, E-mail : jaw-rong.chen@worldveg.org
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PPI-2 *fz 7 Ir 85 3] chpic 2 P 4+ 4 av f et s PO -U R MPRE CREE S B
Flo s wma (Ti-2 R EFE Y« {14 B2 ) Evaluation of biocontrol efficacy of different
types of microorganisms against bacterial wilt in Tomato —Maxwell, L. A., Chen, J. R., Chang, H.
C., Chuang, M. H, Oliva, R. (AVRD-World Vegetable Center, 60 Yi-Min Liao Shanhua District,
Tainan 74151, Taiwan)

Tomato is among the most cultivated vegetable crops worldwide, and bacterial wilt (B W)
caused by bacteria of the Ralstonia solanacearum species complex (RSSC) is the most devastating
disease affecting tomato, impacting food and nutrition security in many areas. Pesticides used for
controlling plant diseases are hazardous to producers, consumers, and the environment. In contrast,
biological control is a sustainable and environmentally safe alternative to manage economically
important soilborne diseases such as bacterial wilt. However, a limited number of biocontrol
products to control bacterial wilt in tomato are available in Taiwan. To identify alternative
biocontrol agents (BCAs) against bacterial wilt, thirty potential BCAs isolates were screened for
control efficacy to BW on ten-day-old tomato seedlings of highly susceptible (LL390) and
moderately resistant (L180) varieties previously inoculated with R. solanacearum strain PSS4
(=Asian origin, Race 1, Phylotype I; Biovar 3). After ten days of incubation at 28°C in the growth
chamber, seven BCA candidates showed the ability to reduce wilting percent (W%) in laboratory
conditions. Of the 7 BCAs, two fungi and two bacteria species were selected in addition to a
bacteriophage and a commercial bacteria-based biocontrol product (PMBO01) to represent different
types of microorganisms (bacteria, fungi, and bacteriophage) to be evaluated in a greenhouse assay
for biocontrol efficacy (BE%). Among different types of microorganisms, both fungi (7alaromyces
sp.) and bacteria (Bacillus sp.) significantly reduced W%, with BE% ranging from 80% to 100%
on the L180 variety. Results indicated that using the seedling screening can be a cheap alternative
to fast-track the identification of potential biocontrol candidates for further greenhouse screening.
Evaluation of different fungi, bacteria, and bacteriophage biocontrol agents indicated that the type
of microorganism does not influence control efficacy against bacterial wilt; rather, biocontrol

efficacy is due to the relation between a specific BCA strain and the pathogen.

w4 1 5% #/Maxwell, Lourena Arone (Maxwell, L. A)
75 % E-mail : lourena.maxwell@worldveg.org
B
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PPI-3 rkfes Elep MfepRERMBSBLEV-22 M g - Ba gl 282
M2l @Y RS L 2 ampkEd 4 7 ¢ ) Breeding of rice varieties with
double resistance to bacterial blight and sheath blight —Chin W. H.%, Tsung W. Y.}, Jiang J. H.},
Wang C. S." 2 (*Department of Agronomy, Advanced Plant Biotechnology Center, 2National
Chung Hsing University, Taichung, Taiwan)

kfes AR RS2 - o AfEfE G AR TG BAEe U5 & b A2 60%<h 4 T 3w
ekfes s RaxEpndhRTREEAL T R ERERRF Y 10-30%
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PPI-4 1 * B3 €A Heidf ot £ 9 B ¥ @ B #)(Peronospora belbahrii)2. %
3 o+ w 1.

_l-

i
3Aw uﬁ IR A R TS A2 @A AR EARE R )
Utilizing Simple Sequence Repeat Markers for Analyzing the Population Structure of Basil Downy

i
s,

Mildew (Peronospora belbahrii) in Taiwan—C. F. Wang', C. F. Hong!?* ( 'Department of Plant
Pathology National Chung Hsing University, Taichung City 402, Taiwan ; “Innovation and
Development Center of Sustainable Agriculture, National Chung Hsing University, Taichung 402,

Taiwan)

d Peronospora belbahrii Thines 5142 % % & ‘p;‘]’/ﬁa P R ELRP A FOER /ﬁa%’ o
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oo RFEY AR P eni Bg P belbahrii 0fj B B 7| € 45 & + H-3E(simple sequence repeat
marker; SSR marker) » I 1| * 0 B 22 F HRiE 0 B EL LR ARNEART > P belbahrii
FUEHE B R R MG MRFREPE Eﬂﬁﬁ e ORI Z Vo il
FoAFTFT P P.belbahrii 2. > f %)l (NCBIGenBankAssemnyAccessmn GCA _002864105. 1)
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PPI-5 Characterization of Phytophthora capsici isolates obtained from sweet pepper during 2019-
2020 in Taiwan— Sheu, Z. M., Chiu, M. H., Chang, J. H., and Oliva, R. (World Vegetable Center,
60 Yi-Min Liao, Shanhua Dist., Tainan 74151, Taiwan, ROC.)

Phytophthora blight caused by Phytophthora capsici is one of the major constraints for pepper
production worldwide. The disease also severely damages sweet pepper in Taiwan, especially
during the rainy season. In Taiwan, only A1 mating type of P. capsici was identified before 2007.
However, recent studies suggested the A2 mating type is possibly becoming dominant in the
country. Co-existence of both mating types in the same field has been observed and the sexual
recombination might accelerate the emergence of new strains with high virulence or drug
resistance. So far, there is no study focusing on current P. capsici population, particularly for sweet
pepper in Taiwan. Therefore, this study aimed to characterize the sweet pepper population of the
pathogen. A total of 88 P. capsici isolates collected from 2019 to 2020 were analyzed by
determining the mating type, the pathotype pattern, and assess the sensitivity to the fungicide
metalaxyl. The identity of all the strains were confirmed by morphological features and by using
the species-specific primers CAPFW/CAPRV2. The mating type was determined by co-
inoculating the P. capsici isolates with mycelial plugs of the tester A1(Pc134) and A2 (Pc452)
isolates. Plates were examined for the presence of oospores under microscopy after 5 to 7 days of
incubation at 25°C in the dark. Except for 5 atypical strains, 63 out of 88 were identified as the A2
mating type, and the remaining 20 isolates as the A1 mating type. The pathotype of each isolate
was determined by inoculating 4 host differentials including Early Calwonder (susceptible to
pathotypes 1, 2, and 3), PBC 137 (susceptible to pathotypes 2 and 3), PBC 602 (susceptible to
pathotype 3), and PI 201234 (resistant to pathotype 1, 2, and 3) in the greenhouse at World
Vegetable Center. Each individual plant was inoculated with 50,000 zoospores by root-drench
method. Twelve plants each pepper lines per replication were used, and 3 replications with RCBD
were tested. Disease incidence of each pepper line < 30% were rated as resistant, whereas other
are susceptible. Based on the disease reaction at 21 days after inoculation, 1 isolate, 43 isolates,
and 44 isolates were characterized as pathotypes 1, 2, and 3, respectively. The sensitivity of each
isolate to metalaxyl was assessed by relative growth on potato dextrose agar plates amended with
0,0.1, 1, 10 & 100 ppm of metalaxyl. Based on the in vitro assessment, 26.1% (23/88) as classified
as resistant, 50% (44/88) as intermediate, and the rest 23.9% (21/88) as sensitive. The results
confirmed the widespread of A2 mating type and metalaxyl-insensitive strains associated with
Phytophthora blight on sweet pepper in Taiwan. A2 mating type strains were more resistant to
metalaxyl than A1 mating type. Pathotype 2 & 3 were equally prevalent, which can be found in
most surveyed areas. Fortunately, resistance source such as P1201234 is effective to the current
pathogen population. This study shall provide useful information for disease management and
resistance breeding in the future.

BE % A L 3F R 4% (Z. M. Sheu)
B % E-mail : zong-ming.sheu@worldveg.org
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Investigation of two types guava scab in field and effect of fruit and nutrient on pigment production
—Hsueh, K. J.', Lin, H. L.>* |, Chung, W. H.>* (Master Program for Plant Medicine and Good
Agricultural Practice, NCHU; Department of Horticulture, NCHU; Department of Plant Pathology,
NCHU; Innovation and Development Center of Sustainable Agriculture, NCHU)
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DFEOABENST R ARG 184952 v A R FRE R LR A e P E 0 Rk
d  Neopestalotiopsis #7514z eh§ }*}"’-},%:)%:jﬁa 2%F A LmE o hABrEFTHA o
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PPI-7 £ ¥ % % 7 +;,’:-1]§3 7 Ralstonia solanacearum (Smith) Yabuuchi et al. Ftx 4422 ¥ 7 -
T2y (Freeh ¥4 B € &£ L% B ¥:223) Characteristics of ginger bacterial
wilt caused by Ralstonia solanacearum (Smith) Yabuuchi et al. in Taitung region—Wu, C. Y.,
Wang, C. W. (Taitung District Agricultural Research and Extension Station, COA, Taitung city,
Taitung 950, Taiwan.)
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EEBGCEFRRF IR BT RRATE Y IR T RN E GE R

Hed ot 4k kp £ L7 FF'&’?I?&” x!’vmp ’]‘p[ﬁ&ﬁ?j’f‘%’ '15 P atqi:r" o~ ivF F P
o FlATA = 8tk 0 i (7 4 1+ 3] (biovar) 2 j# i+ 3] (phylotype)ir] T &% - .\“é‘%%ﬁﬂﬁ AR F
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RN R L pEE 4 F O (multiplex PCR) » 387 8t A" 5 % — i 14 4] - 2021# p % & #Rzag
ﬁiiﬁ%*iiﬁﬁﬂ@ﬁ%%naﬂ’mﬁ%ﬁﬁgﬁﬁﬁ%4g’9$mgmmﬂﬁ
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PPI-8 Preliminary studies of tomato early blight —Chen, C. H., and Oliva, R. (AVRDC — The
World Vegetable Center, Shanhua, Tainan 741, Taiwan)

Early blight is one of the most important diseases in tomato production in many countries.
Alternaria solani is thought of as the only causal agent. However, current studies prove that other
species might be also associated with this disease. This study aims to characterize Alternaria sp.
isolates collected in tomato production areas and to develop a high-throughput protocol for
resistance screening. A total of 36 isolates were characterized for their morphology and
pathogenicity traits. Most isolates were obtained from tomato with early blight symptoms, whereas
other four isolates from different crops were included for comparison. Twenty-one isolates
amplified a 438 bpPCR product with species-specific PCR primers OAtR2/OAtF4, and where
further confirmed as Alternaria tomatophila by phylogenetic analysis based on combined DNA
sequences of ALT-al ~ GPD % CAL. Other 15 isolates amplified a 410 bp PCR product with
species-specific PCR primers Aarl/C1 as 4. alternata species complex and further phylogenic
analysis revealed those were 12 isolates of 4. burnsii, 1 isolate of A. alternata, and 2 undetermined
isolates. Most isolates (14/15) of A. alternata species complex produced conidia, but only 2 4.
tomatophila isolates were able to produce conidia after storage. All 4. tomatophila isolates caused
disease lesions (0.5~20.3mm, with an avg. of 14.3 mm); however, only 10 A. alternata complex
isolates caused disease lesion (0.3~ 5.3 mm, with an avg. of 1.3 mm) on detached tomato leaves
at 28°C. Symptoms were reduced when the inoculation was conducted at 24°C and 20°C. Infection
of detached fruit was uncommon (21/592) but increased with injury of fruit surface. We developed
a growth room-based screening protocol for tomato early blight as follows : 1) atomize conidia
suspension (5x10* conidia/ml) of As-14 isolate onto entire tomato plants of 4-week-old until run-
off; 2) incubate the inoculated plants at 80-95% relative humidity (RH) and 26+2°C in the growth
room in darkness for the first 24 h., thereafter, provide a 12-h photoperiod/day for 7 days; 3)
evaluate disease severity index (DSI) of the inoculated plants by the 0-6 scales according to the
affected leaf area; 4) categorized the resistance reactions as resistance (DSI < 2.5), moderate
resistance (2.5 <DSI<4.5), and susceptible (DSI >4.5). Using the protocol, differentiate reactions
were observed among tomato accessions to A. fomatophila isolate AS-14. This screening protocol

can contribute to further study on resistance screening of tomato early blight.

m % A @ Chien-Hua Chen
75 % E-mail : wallace.chen@worldveg.org
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PPI1-9 Alternaria burnsii - A. tomato species complex #7ig = 2_ 7% p & B ih 7= (Impatiens
hawkeri) ¥ 3295 % 32k R Fj 2 2 ¥ ifi'kﬂ‘ EET R L P (IR B S i IL
B IR Y B B R Y4578 B P o) Leaf Spot Caused by Alternaria burnsii — A.
tomato species complex on New Guinea Impatlens (Impatiens hawkeri) and a Preliminary Study
on the Biological Characteristics of the Pathogen — Chang, Y. C. 'and Hong, C. F.!?> (\Department
of Plant Pathology, National Chung Hsing University, Taichung 402, Taiwan; Innovation and
’Development Center of Sustainable Agriculture, National Chung Hsing University, Taichung 402,
Taiwan )
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PPI-10 Cristulariella moricola 51422 & tv % A safm-3F 5k ~ 1 73k ~ FA® (Frfak ¥
1R ¢ R ERKITESY flﬁali’l_.féf'_) Cristulariella moricola causing leaf spot of sacha inchi in
Taiwan—Tsai, J. N., Huang, J. C., Tsai, H. L.( Division of Plant Pathology, Taiwan Agricultural
Research Institute, COA, Taichung 413, Taiwan )
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(sclerotia) » B ¥ E ¥ 462 - &3 FE > MFHEBRE LT M R5 - §F A RP R B
TFELIAFL o RRBRETEIERETEFRE I A AP FHE - R0 FRE 2
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PPI-11 Fusarium oxysporum 3§ & 831 A2 cniz 35 % % F K Rep-HRa i ~ Bk X ¥ ~ 3
LrE(trrclr k¥4 F ¢ R ¥#% et = ) Pitaya Fruit Rot Caused by Fusarium
oxysporum Species Complex—Lin, C. P., Tsai, J. N., Ann, P, and Li, E, S. (Plant Pathology
Division, Taiwan Agricultural Research Institute, COA)
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PPIL2 S 1128 R EARBERL B H-F 8 257 (FromP 40 ¢ L
ES R R 72 ) Occurrence of Anthracnose- tW|ster disease on Welsh onion in Taiwan
—Huang, J.-H. and Yuan, C.-Y. (Plant Pathology Division, Taiwan Agricultural Research Institute,
COA)
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IPME-1 7 B4l it Hfis A% A2 LB E 24 -Hip2 ~ 28 2 5 %k -
FEF (FrmP¥L i ¢ R F:E%TR* &4 2) A preliminary study on the effects of
feed and the particle size on the growth of yellow mealworm (Tenebrio molitor) larvae—Lin, B.
W., Li, Y. H., Tseng, M. J., Chang, S. C., Shih, H. T. (Taiwan Agricultural Research Institute,
Council of Agriculture, Executive Yuan, Taichung 413, Taiwan)

%8¢ & (Tenebrio molitor L) Z A =csd f > AW gme AP E 4 BF g
& 24

Forad et dREr 147 VI RGEZEFIFF DR - S B fgs A% A
R AT 0 AT MBS FEB SR K BRE 2R S 5@@&—55‘;@,;}»@;;{%;—»

ﬁ%ﬁﬁifﬁ’%&ﬁﬁﬁiﬁ@ﬂ&ﬂovw%éﬁéi¢§4$% o
Wil o B BB B FiRF o A u A 200% 17.3% 0 & A uwggmg_g?
MERS RS S RDERE RS RTLLE* HBHELEE S 6 0 BTG DL
Moo 5 g A ARN 4T P AR RIS S IR 2 pip
Arehd £ AR TR E 186 2 A i 818myc BEHE A ABBE I AR Y 2 1k
cRPAIE  ABESF B[S RAIEFEIRF ORI REDILELIR T P
Wpensh 5 REHAOR Y & SRS L] R R NF e A R deR - A TR § ey
SR R | A é%%ﬁﬂﬁéié.%ﬂgKﬁﬂﬂ?*4¢m1k4fﬁm,{}9
B g ehiiie 4 Kok o

PR A ARp
B % E-mail @ bwlin@tari.gov.tw
T 3% ¢ (04) 23317635
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IPME-2 3 #h i 4o ff RS A1 & R ABACE PR ZF B 2 5 B2 & (7
IR ¥L R ¢ R ¥@F% TR &4 %) Evaluation of additional gas added to enhance the
effect of phosphine fumigation —Me-Chi Yao, Chi-Yang Lee, Tai-Chuan Wang, Wen-bin Feng
(Applied Zoology Division, Agricultural Research Institute, Council of Agriculture, Taichung City,
Taiwan)

TEFRINAS BT RN HREZ P A Ry AR Tt Bt 2 S 21 B
2K %2 LT B A2 2K d o SR FMPREAFIIED P T T Z KR (SRR ‘f
% ’*’;ﬁf“ M 15-50 Bz FEE M o TR T A A TR R R 0 i e v Rk ik
PR2ZTHZTFA I o RIS REENE 485 RRESZ2 2R F*rr:
KR 2BRMEST C I R BTG AN 54 10% 2 20% 2 - ¥ i & (Carbon
dioxide) ~ ¥ # (Oxygen) ~ ¥ # (Nitrogen) ;&7 X k%A 202 72 | pF > 7 f2=fa 5 W
AT G R A 2%k o B E 20 fJ~£H?%£§=&E:M‘?J‘4c 10 %-20 % = ¥ it g G B4
BABCIH2BRES AL & -2 BRES A 2 Rk fz{ﬁ%?w}a Fult
AR N 3= S S 74 10%-20% 3 FF2FFHEHNAE AR A RAB A KL BT
e Ok RS kR H b F ek ol T2 ) PR RN 0 e 10-20 % S F piE
FRREaEy BRI L N AFH L RER 2 BB F R R0k o Rt

kR 2-30ppm 2 FEFWEE > L RRN i1 by VR w R4 650 % - oo
LG A FOORE T2 2 E EARA T T ok 0 2 20 'J‘EEW rr ik
Aprd e d o R AN L B2 RET N AT L PR B2 FE s 0 P e dr2
SEAECVER S VIESE AF Sl A R N S PR 42 L T R M R T
GRAMP RS MR EEDA R LR R R Bt G MRS
714 % > TP AL L I E RS RENF Ao MR U R B2 R E T

_tFF"?Q°

RA I ET
B % E-mail : yaomc@tari.gov.tw
@ 3% - (04) 23317641
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IPME-3 & f et Ho B A RE A2 A2 FHREP FE2F7-M4p 2 ~ BZE > ~
Rt (b ¥4 0 ¢ R ¥3%mE A R F3E% A P74 %3 %) The natural infection
of Beauveria bassiana and the selection of native isolates against coffee berry borer,
Hypothenemus hampei (Ferrari, 1867) —Chen, P. H., Ni, H. F., Liang, Y. P. (Department of Plant
Protection, Chiayi Agricultural Experiment Branch, Taiwan Agricultural Research Institute,
Chiayi 600, Taiwan)

e i o & (coffee berry borer, Hypothenemus hampei (Ferrari, 1867)) rivwetg % &
Vet A £ 2 hrRH AR Aened FAR S A E MY REEART A o P AT R E
B E MM EF SeniE %o ¥ %~ ¥ iE ) (Beauveriabassiana (Bals.-Criv.) Vuill.) #g# 4 %
|5 e H o M it T Ao 3 EEBR S N FE AN St B
ik B F s 29 'i?]i#ﬁ Mt b A &bt g @ % > AR T BBEDHD L
o B EF L L s AR R R G EF SR BT R
poFiE %’ﬁt“ﬁ%l‘ﬁiév‘w;% | &2 A ]}{7]1‘7#\ FrEikkr v xg-_];{f]*"’/l [ ehee[F e p
AR AR RAE R o e 2 B H o fkE R ek ] ﬁﬁﬁ B 25 R bl
r‘%ié 133% (2 A5 T355 29%) > 1136 * 56 EFHF Y > FHPFLIH61%EH 7~ B

Ry R A BR R N EEREFRE 7 FFAL AT RN BB T 49% (L=
s 0.5%) - /ﬁ“ FIitR&FE L > ¢ p o? B~ g JELE **ﬁwszz A TS 98 B A 3tk o
ZEnr &A% ITS Bloc 2 EF1 B 7|4~ + &% Fai's 46 B. bassiana - % P‘j]ﬁ:‘; + Je
BEBERTHOEEE e | EFR N4 T ALE > A Bk B-001 ~ B-005 ~ B-025 -
B-068 fadf % i » 3+ 32°CT 32+ 4 5 5 4 wif 81% ~ 98% ~ 94% 2% 88% » H v FthH ¥ F
B % 4% 30-60% o % #icFtk (1 x 107 conidia/ml) »t 25°CT $pfy 5~ i 4 it > (s
F 7 p o e i 10005 7 F o 2 32°CTT L FERYERAAL ¥ 8 p o ¥ 2 i 100%3 5~
Z e P 11 B-005-B-039 2 B-068 »x %k fiaid » % 8 p R FA UL 67%72%% 77% -
gEy o REFEFHEERKR XA B-068 FRET A AR BF LT K L AP
A EINRRT e g LR o

VRIS

WA 2
B % E-mail : chenph@tari.gov.tw
@ 7% - (05) 2753227
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IPME-4 Soflg? % 5g F * M3 77 ’rﬁ},g_ R PEEE 2~ FH P MK X
& (PR ¥L2 R €0 F % B 228 Susceptiblhty of Nesidiocoris tenuis
(Hemiptera : Miridae) to pesticides commonly used on Solanaceae and cucurbit crops —Cheng,
C.W.,LeeS.Y., Cheng C. C. ,Wu Y. H. (Miaoli District Agricultural Research and Extension
Station, Council of Agriculture, Executive Yuan)

TE I SR R A fﬁ (Nesidiocoris tenuis Reuter) = S $FivfL £ A % 3
i 2 8 BAAM 8 4;)%,,,5. 29 BMEHLBEE 3 ARAMA T
W I RRFE A s 25 J0BC (International Organization for Biological Control, IOBC)
I SEEVANC W - O C R - M - R ¢! J_p\jrq_ﬁgéé;ﬁﬂ MR > U FRp -

F 049+51%5B » FWALL 3 and o dEs 462+104%F 2 > TR~ Fid
e FHEE JRGFEN R LR R F P 0% F 5 1 sgdd A8 A
BARH LA 9 FEHREH 0 L F R 25% A 1 Ko ERER? T d g R
E 3 ARAREFLE BFREK OB IPATEREL S EHs > F AW E 21 X {2
Ll BEAME LR RELIATE T R ERGRE ] X ZFHE S 3 FRAHTG I

a 73
EAPL g ot BHSORT G AREE R B FIE ISR L B S A
Bt > Fla i Bﬁi;é%rﬁ%ﬁw%\; ’fﬁ“ ARG SEMREFH B Y %
S ER 2 Lo BR o A BmERE R EERE Y 5% 2 RHG Tﬁiﬁﬂﬁ_’ v
L R R BB B AL AL Sk

O G LT
7 % E-mail : yhw@mdais.gov.tw
T 7% - (037) 991025 # 221
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https://otserv2.tactri.gov.tw/PPM/PLC0102.aspx?PP_Sno=I00092&CropNo=00126C079
https://otserv2.tactri.gov.tw/PPM/PLC0102.aspx?PP_Sno=I00130&CropNo=00317C079
https://otserv2.tactri.gov.tw/PPM/PLC0102.aspx?PP_Sno=I00130&CropNo=00317C079
https://otserv2.tactri.gov.tw/PPM/PLC0102.aspx?PP_Sno=I00217&

IPME-5 = fFki= & 78§ B8 F Rt AL X LRtk s mlnfE (Frce b 340 61
% P ¥ 23 ) Pesticide susceptibility test on Spodoptera exigua (Hubner) of scallion in
Sanxing Township, Yilan County—Lin, L., Chen, Y. H. (Hualien District Agricultural Research
and Extension Station, COA, Ji’ an, Hualien 97365)
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FH CEERDLLEAPIAHERBDIE S > RaiTERE AR
B g e e &0 ERE R ’\E’F rfﬁ%ﬁdi%“i’l e
3$ﬁﬁf%*%ﬂ%?ﬁmm%m23i%ﬂ%ﬁ¥fﬁ@?&£ﬁwﬁoﬁﬁﬁ%ﬁ
1 E R A BEY T RARTEERND > IR 2 2 80 TTL R
%ﬁgﬂﬁ‘ﬁg%&@ﬂ e kR F AL - R iR B H AL KA
B PIE TR 24 ) B (AT KRR L F )
1 EENIES TN SRS TR N VRS SN
F o = F oW AV NET0% s 75 63% F4 gﬁ53%, 7
T B a3 30%~50%2 B o AR T LR

*%‘f‘?—q‘]ﬁ\'/ 3 % é;ff,g%?r& —é; ) e %3t
Bt 2 FRCF R - B PR FHELVALY FREKEAEAE > URET A
ELD EREFAL -

R
B % E-mail : llin@hdares.gov.tw
7 3% © (03) 8521108 # 3603
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IPME-6 3 227 ¢ % mih (Conopomorpha sinensis Bradley) 2022 # B9 R *%5H 2 AEAHE
AABEH P FREEF TSR kg0 g 2 R (M A BHEFF
gl E«:Fﬂ;% ¥1H ¢ % EEee ot LB FlEE% A 7 2) Studies on fluctuations of
population density and efficacy of six selected insecticides to Conopomorpha sinensis Bradley in
Kaohsiung City, 2022 —Wu, C. - W.!, Lin, Y. - P.!, Huang, W. - T.!, Fang, H. - H.2('Department of
Plant Medicine, National Chiayi University, Chiayi City, 600355, Taiwan; *Department of Tropical

Fruit Trees, Fengshan Tropical Horticultural Experiment Branch, TARI, Fengshan, Kaohsiung City,
830014, Taiwan)

#: 4= (Litchi chinensis) % R A ? Wa > LTHF £ L+ (Sapmdaceae) 2B 5
B %A ¢ #Fwmis (Conopomorpha sinensis Bradley) P E_5 %24 4 i & 4|7+

2- o TP AEREEEIEREFE R BRI EESE %édﬁéﬂﬁ%o
ERE TIPS S e e N VA %ﬁl‘ﬁ bR Al mAFEFTEYFRRAEER LR
(Acetamiprid, 20% -k i% {4 &)~ % == % (Deltamethrin, 2.4% -k & &)~ 4= > (Fenitrothion,

50% &) ~ 84> (Fenthion, 50% ab»gw) * #i¢ % (Lambda-Cyhalothrin, 5% -k & ¥t
#[) % % %% (Lambda-Cyhalothrin+Phosmet, 42% ¥ ;&{&kH) & £ 2§ > T p F 32
ﬁ J‘ﬁ?v‘? f7a ?v;?:’fx/ Lend b B EFE PN BRI o B LA P Kf T sk R
Loh > HepT BERCE UG RO TENEELR - Vob o A7 HHF 2D A (B
F)S AL (B PP OEER) E0 % (FER) B ESRIAE P LR R TR s

FEHBRIPER o AHLERE T o FLFAAKE RS DRI RE 2 Ko (e
BERLZ PP 2 i R A RER L RFINFE- ARG oM YRR
PO AT 2R T RARY Faike BFpis2 24 o

B 4 AR i
7 % E-mail : yenpo.lin@mail.ncyu.edu.tw
w 7% - (05)2717814
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IPME-7 £ %2 320 %3 FEZHEHNR LB 2L HFH-LEF - HP Y (225584
F %5 # %) Research on the insecticides susceptlblllty of Phyllotreta striolata (Fabricius) from
Chiayi and Kaohsiung districts —Wei, S. H., Lin, M. Y. (Department of Plant Medicine, National

Chiayi University, Chiayi 600355, Taiwan)

D
Wt‘t

(PhyIIotretastrioIata (Fabricius)) = +F vflE st 2 £ & 3 fio B iLr F
ﬁi\w% ;&;?\*’9*34 FrEfER2 2 AREHEE EREE2Z
=R AP E TS FEART N BB R RN SRR
§%§4KW?W%%R’$ Hp Sl E e d wEp 28
) SHERZ o E R AT g A AR B
*gt FREER s BOREHERL g <L BR2 EFEHG
' %’&E’—fﬁ‘? AR AR (T R 2 R R AR K 2 A
FEF RLFIEERRE HAFERLE L LP 5&;‘1 o fg‘ﬁ,*,a ¥
BEEE 2.5 (Malathlon) 2 i 444> (Profenofos) % ze43 7 % ¥ & M M X |+ o
Bk R OVEFER > 3L (Cartap) 2 Foftt (LC50) i 793 B AEF o FHEFTRT
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75 % E-mail : mylin@mail.ncyu.edu.tw
@ 7% - (05) 2714513
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IPME-8 /|- 46450 = Aokl APt cni BB 4  fok % (R B g R A g
4% ) Mode of inheritance of diamides resistance in diamondback moth Plutella xylostella
(Lepidoptera: Plutellidae) — Pudasaini, R., Dai, S. M. (Department of Entomology, National Chung

Hsing University, South Dist., Taichung 402, Taiwan; Institute of Agriculture and Animal Science,
Tribhuvan University, Nepal)

The diamondback moth, Plutella xylostella (Linnaeus) (Lepidoptera : Plutellidae), is a serious
pest of crucifers and notorious for developing resistance to insecticides. Diamides insecticides,
especially chlorantraniliprole, are the most widely-used insecticides to control lepidopterans
including P. xylostella. The present study investigated the inheritance of chlorantraniliprole and
tetraniliprole resistance in genetically pure lines and field-collected populations of P. xylostella.
The LCso values of F1 progenies in both cases were not significantly different because their
fiducial values of LCso did overlap. The resistance in both insecticides in P. xylostella was an
autosomal inheritance and incompletely recessive, and the effective dominance increased with
decreasing concentration. These results on patterns of resistance of inheritance increase the

understanding of the mechanisms of diamide insecticide resistance in P. xylostella.

Ao ig 2l :1
% E-mail : rameshwor.ent@gmail.com
E’: 7% 1 (04) 22840361 4 547
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IPME-9 11 Ha £ 4 Fa% 6% 6 b2 »F=a-MER - Fo s - 2342
gt (R B Fe a8 P E R EEL R 6L %@é%—ﬁgn—/ﬁﬂi)
Evaluating Productivity of Edible Termite Fed with Spent Mushroom Substrate —Chen, M. X.},
Tomita, T. %, Li, W. S.2 and Li, H. F.} ( 'Department of Entomology, National Chung Hsing
University, Plant Pathology Division, Taiwan Agricultural Research Institute)

FROGHEAEPFER L2 AREORF S A EDRAGI S A4 AR
1%;\543 FRE 48 4 F(spent mushroom substrate, SMS) » i7# &k & & & ¥ £3i730% 2#p > 2 K
VAR RERRY :% TR RE T AP GH F AL LSMSERET AL > AT UFHRE

éﬂ%ﬁ # ehd % 7o % (Coptotermes formosanus) = & i 3 3 24 4 4454

AEB ~ EFIGE ARG SMS B Se Fis2 6 %,;,pvﬁ » I AT~ v k2 SMSHE
SHRBE S VR RPFEEEIIRYFEE L AR P E P KT ESFEE 5 5 (/g - day) -
ST RPG e ASMS2 FESF A 573.0+£7.0%86.8+7.8%~14.6+29.3% %
210+ 17.0% ; v kP~8 F 2 B 5229+ 38-21.2+6.7~13.8+9.2 2 -56.6 +14.8 mg/g -
day o ¥4+ it 5% » AT ¥ PGk fid 2 4 GSMS o 4o » 2xst (Pinus radiata)
PREALDPLESD RS TS TR R R Aotk P AK 2 (L R
TEA 2 Fene KP-3E(0/g-day) ~ v BB MBS £ 2 BRE SR S 0 fEEE Y
ANHSMSIFL PR A Bori S A F 2k R d > FIYAELSMSE i G * 6 g2 P o
LWL E PG E5% 0 SR SMSEZ R R A R84 % 50.36+0.03g% 0.33
+0.03g7i2F ¥ LB (ttest> p>0.05); @ ek # B & § A % 501840052 0.08+0.01
g/lg-day- & 3 B2 % £ £ (t-test>p<0.01)c v k% BAI# > & > F % {6 SMS/e % 1231.5+630.5 >
FoR 3 2 593834£23030 3 X A FALR FHRESMSETIR G~ BIRE TR B E A
5] 5285+851mg -~ 3.48+055mg% 2.77+0.66mg - A ¥ § >k R 2 216.70+ 4.68 -
250+ 0.26 % 1.93+ 0.14 (t-test » i & 2 1 ¢k : p<0.05; LZ ik : p<0.01l) > 23 Pl &g ¥ £
BoAFTPREER T NI RPSAGHEAPR N T2 %5 EF > TFBRERIEFT
ViR R HAR 0 T ERRES Y F T BRI T o

#\

A AT
B % E-mail : muxuanchentw@gmail.com
3% 1 (04) 228403614563
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IPME-10 % %% % A2 E ¢ 7k 7 (Beauveriabassiana) TBRI-CY0L g 2 4 EBE % 4 A

(Odoiporus longicollisOlivier) 22 H i #Fpis it 4> H g - 3 (MBI 4 284 EFF Y
#r B PR % %) Preliminary study on Beauveria bassiana TBRI-CYO01 as an entomogenous
fungus infecting banana stem borer weevil (Odoiporus longicollis Olivier) and solid-state
fermentation condition in Taiwan—Huan-Yu Chen (Taiwan Banana Research Institute Extension
Service Division, Jiuru, Pingtung 90442, Taiwan)

% EBE % # A4 (Bananastem borer weevil ) - & % % Odoiporus longicollis (Olivier) >
%Jé EfR225RT [ 2 AXHB 4 ECHF N adg R PR35 TR R E
BEE XA PR BT 0 BB N RE PN IREL G > A5 A PR R e
F;y}ua AR ﬁie?y b Fgak A FREEFIAI AL At SAKELHFAL R
7o B3 A% & ¢ 32 (Integrated pest management, IPM) » 3 & & ri4esg - Bl 0 M % KB B
TR Z R R AR 0 FF 5 5 8gHE (Organophosphates) £ % A ® i @4 ( Carbamates)
EHEFRI 0 A4 2 Fo 7R F (Beauveriabassiana) TBRI-CYOL 4 3t p & % &4 % s 5% %
BHA2ZHEBET 24~

AAH o FRBETLIFARAREL - o By B R RS s
PEIPRAERY o ATy A L RIRG AR TBRI-CY0Dl A4 EEE & f AR p*%

FoNEERF R A K HEY KT ALEBRAT > R R AFTEY GRS 3
BT R AT onk B g A T E 2 o 0 7F 7 TBRI-CYOL bk k& 1x10°
spores/mL #& + R 3R HEA A EBEE 2 A AYA 0 F 6 R RAMBLT - > NFE T AT
LARMY & ~ 5REF ~ AJR2 :}«:Lbb’ SRR AR és.t/q,LEg] o T X B2 i
30.0% - % 14 = Rkt F:E 86.7% tebif & A ik ’*“f“%w ¥ 14 =9 F e
Mz Aierck it A2 ¥ 7 5.25x107 spores/g e FE P k5 v 7E ] (Beauveria
bassiana) TBRI-CYOL 4 EiEE & 4 A& Ficsck » @ HEF 4 dﬁaé%; LB g 4
FEB AT BTG RERAZ £ B3 A KE S
% A2 A e

B A DA F
B % E-mail : hychen830204@mail.banana.org.tw
& 7 ¢ (08) 7392111 # 50

69



IPME-11 /A 9 ¥s(Zeugodacus cucurbztae) (Diptera : Tephritidae) * & 47 % 23 0¥ 4 A]4% 4
WERYo 24 Fe 2 APad v m-EBHE RP R F B Fag’ A RK
TRz B FRBE ‘2@21* PR RERRY o EELR e L LRI B
¥ %) Comparison of life cycle and egg production between white pupa mutant and brown pupa
wild type of the mass-reared melon fly, Zeugodacus cucurbitae (Diptera : Tephritidae) —Hong, C.
J.!, Chou, M. Y.2, Huang, S. Y.!, Huang, Y. B.%, Fanjiang, C. C.3, ('Department of Entomology,
National Chung Hsing University, Taichung 402, Taiwan; >Agricultural Extension Center, National
Chung Hsing University, Taichung 402, Taiwan; >Applied Zoology Division, Agricultural

Research Institute, Council of Agriculture, Wufeng, Taichung 413, Taiwan)

=3 ’fi%““l RS VJ‘# 4 3508 F W5 (Zeugodacus cucurbitae) 2 7 4 A gk & 4 4k 4R
B R A F] A 5 3 & 422 B 8 2 e(Sterile Male Release Technique) ¥ & i% 22 &
L& i*"ﬂ") o v W AG BERRLE ¢ AR 203 R LB s ki (Sterile Insect Technique,
SIT)iT5 ~ 4% F3aendif > ¥ o * 02 4 % F s (Tephritid) & - w32 A ko $
FFHAL WL b2 pHaE ] o AT RS ARGERT(25°0)0 HA KRS
A G2 Ee AR TWRAFRH A DAL FEHEEERT T c BEFIR - 9 4T
Bentedp s 104 3 0 pEENTA B (232 1) # A5 507 2 0 22 A 0L 500
oA KA FLE LY RIEL0 341070 )P EEE I 44909 ) - P T
FEPEEAEL RO A 16743 12 A4 5 16502 A KW ERHFLE -
AP A e e B I v WA A E p To5E 4 PHch 43333 A A4 5 28.91
Ao AR T30F et R A AR QAR EeE - R (713 ) 2
G0 % (4248 P)2H 0 B WA A A THARTF NI LN - BES ALY 100 % e
TyoE bHER 0 $ 50X hhtr = X 50 4148 5.05% 0 #7242 2.02% 0 & 100 % B 5
49.49%27 17.17% - 552 + b 2% T3 6 A A LI P hd P i 4 3004 4 4
KFEmFEA i LI L SRR DR B A% Hpst S o

#\

PR A LR BRE
7 2 E-malil : eagle310241prado@gmail.com
% 35 - 0988117204
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lmm&zaﬁ}ﬁ*@%é#fﬁ Tt P e meB i A (s b
LR gL ERBVEEGAE AL EL R ¢ R £3% TR $ 4 ) Acceptance
of insect meal in Taiwan feed industry—Lin, Y. C.!, Lin, B. W.2, Chuang, K. N.!, Chiang, H. E.!

(' Agricultural Economics Division, Taiwan Agricultural Research Institute, Council of Agriculture,

Executive Yuan, Taichung 413, Taiwan; >Applied Zoology Division, Taiwan Agricultural Research

Institute, Council of Agriculture, Executive Yuan, Taichung 413,Taiwan

AR A E L A BEATE R 867 o BN AR T E for SR BT B 0 110 E T
G400 F oFp AR 375 F AW R AGURR S 44 5 oepo H P R4 2ok A AR
9 F b A A A AR 3% B FeAl o AR BT iffeR g 0 HP R
&%ﬂ}ﬁﬁiﬁ%’ﬂ%@%%~ﬁﬁ?%%i$ﬂ%’ﬁﬁ%%ﬁkf&?T&,@
ARG 2 AR A TP FRINMLB R AR F0 FRFLIAEE L E BRI -
£ ﬂru,,\pw»saw AN LB i R - 0 T RESG DL TF R
i%mﬁﬂﬁﬁfﬁﬁﬁﬁ’ﬁp%ﬂé$%&kﬁﬁfﬁﬂ%%oﬁﬁﬁ
j*iﬁﬁﬁﬁ“’%ﬁ%ﬁmiJ’m e BA o SEHENEROR A
TR GARY ZREFE O FIN AR T Y %“‘%&L°*Pi<ﬁ@p”‘pi
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IPME-13 ¥ Fibafiiyt 2278 2 %EAR%H] WP Y (W2 LA TRy FH
,%) Life history and population performance of the citrus red mite, Panonychus citri (McGregor)
on lemon— Shih, W. R., Lin. M. Y. (Department of Plant Medicine, National Chiayi University,
Chiayi City, 600355, Taiwan)

¥ E % (Panonychus citri McGregor)) 4 %7 H1f ﬁ%b\ ARSFHE IS A
ER SRR T LIRSS S EEEE ERE PR S S T LR R
SN T BB e B A A N SR E R B LR T S e
T AE AL BBk d B BE BT EARHAEE Y BB 0 FLLF LA
TRIgRSDE G HPEBIR T REXTERDILEFZ T AFZIFLEHE - &

TEHMFESARF 22 FLERELREFHT  URFE T &7 0 WL
25°C ~ 1P 4R AR 70% -~ ik 12:12(L:D) 2 F @ T (74 /F ¢ A5k o ik p LPFER T
e ERe D L2 2 R FT A IRE A CESIRA PR 2 P2 I F R APM T
F@FEa P ei ot FHEBERAEF R)> P 2BAF () ¥EHAEF 1) 2 T2
BRER (1) BEEARFN AF SN ES PR EE R 0 BN
TEPipg Rt hgd o

\

TR A RPN E
B % E-mail : mylin@mail.ncyu.edu.tw
%35 - (05) 2714513
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IPME-14 # E #4174 1 & & % # ¥ 4 i (Bemisia tabaci) ¥ 16f& M p & se B A @ 2 g £ 12
TR -HE S BT E(FRREELAELEESF L F R R é-%),%?f ) Monitoring
on the field sensitivity of whiteflies against registered insecticides in Taiwan—Lin, Y. S., Rau, S.
T. (Taiwan Agriculture Chemicals and Toxic Substances Research Institute, Wufeng, Taichung
413, Taiwan)

ATHEAEIR R F PR s T A ohF IR ERAGEI00ME ) At HhF L L
B 14558 b o F L F ¢ REH R RIS FEREHREER GRS - Mft BB
rEFAEL b w @a%lloﬁ'! PSR p o Flt s R Th R anigiiap 4 -
IR PRy ah W 2 =R S e S R A 7 Ll et ERE A ERRA T b ER
;c«‘ﬂ;g% R *f‘iif;tf“ i ARk R H R R % :]4 % 1 o &g Sparksetal. (2020) 4 475 % B

FERRATE A4 REEOEET B P LF] 54 W00 ) Fuk (Plutellaxylostella) ~
- i'i&a:;r:-v*% (Tetranychus urticae)? #+7 (Myzus persicae)  d # it 7 v 3 ¥ s fi %5 5 e
PER e F AT HFR RS o SRR RALERPN F e R AR &Rﬁ?ﬂ’u
FIR = ;ﬁﬁ*?%ﬁw’*P R EHFEFLILEAREH A& Es R
£ R AL BN A A (2 10fE T 41 %ﬁ e%&$$\
‘~?ﬁ‘*w§%&&\l‘ﬁ""‘ﬁ‘ﬂ‘fﬂ{{ R E %Jz?”‘i e
PSRN BEET B I E P RF I (leaf-dipping method) i& 1+ &k f
AR TOMNEGER FEFEAE £ 5Guedes(2017) 1 s & 2LV iy F* A ’ﬁﬂj{
HIFX LT0% > U P m e ER e B insck o AER = 2 HRELA ¥ 5%
N LR R R Ak o i 16 S & R # @”ﬁ%ﬁ°ﬁ%@%’@ﬁ%
ek R s IR T T2 ECKR Ak iR W EF kR Z = FF iE100% o ?}—Q Zh
10.26% OD=x 2. » 5 57.4+4.4% > ¥ & ¥ & 21.8% SC = 38.3:14.5% » H &2 F| 2 ‘e ks i 2.
?4$?¢%%%°F§ﬁﬁﬁ%}$ﬁ¥ﬁ§%$%aﬁuwwﬁ&%’%&zi ,
o= % w5 92.848.1%22 76.545.7% » I = 32 20% SP = & L 44.5+7.6% 0 H s BH = F
v ] 3A0% e SR ATIE el S T TR ﬁ&&’ﬁ%%ﬁémmgpz g IR
LR RPN 0 FRAAEHIFIEFANT B R B Y APEEDER A > 7 2
CFOORR S L EF O 2 o A MIRE R g o

N
N
m

~.
P

=3

o

b O A
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B % E-malil : yslin@tactri.gov.tw
@ 3% - (04) 233021014307
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IPMPP-1 &% 378 %7 4 % R AR F R frRpHFER 2 piaFH2 HFE-FL

bkhﬁﬁﬁlwwmﬁzﬁiﬁlfhw\‘&?ﬁlCﬁKH%%iﬁQ%%é%%
b pre PRz 8 FEp F &4 L% =% 4) Diversity and pathogenicity of
Colletotrichum species causing passion fruit anthracnose in Taiwan —Tsai, J. N'., Tsai, H. L.,
Chuang, W. T2., Huang, C. C'., Lin, C. P!., and Ann, P. J.! ('Division of Plant Pathology, Taiwan
Agricultural Research Institute, COA, Taichung 413, Taiwan ; 2Master Program for Plant Medicine,

College of Bioresources and Agriculture, National Taiwan University, Taipei 106, Taiwan)
FASE-FAEF B A Eark & 8 fF et Rehg 7 o d Colletotrichum spp.
glf’r\mﬁi—@;'ffi?’fﬂ AEALE SFHAERERT - AP HBAE T NE R ARR
B F AR HAEN A B RFIEARR > DI RAR Y 2 P R ER LR F
FHZAR A AP EENT 3 2 pE Bis L T o L2018 3] 2022 & B vy 2
éf. SETETFAELER &tﬁﬁ'" AERERIBRIDE HERBETEERET fﬁ
0o B s W T 56 B gtk o LB 1T e Bk e BB I FER S o ROBR] LR
AFIEERAGM AR FA Y oI 5 e F]E 7] (internal transcribed spacer (ITS)
glyceraldehyde 3-phosphate dehydrogenase (GAPDH) - chitin synthase (CHS-1) > actin (ACT) »
and the intergenic region between Apn2 and MAT1-2-1 (ApMAT)) #7242 7 4 % Bk %
FALGHA T 0 B LAEE AT TRERZF AR RETR FfasE L v ¢ 7 1 C brasillense
(11%) ~ C. fructicola (18%) ~ C. Karstii (30%) ~ C. plurivorum (23%) & C. theobromicola(18%)
FS5f-2¢ Charstii fepiosd 28 F L 53  pR*SRETT AHET - &
f%:}%&ﬁ'f mTREFRAFRSERT 0 S LSRN AE Y S TF s R F ls\yfi_)i
? - m&%ﬁfﬁsﬁxomnﬁ 470 > - FBRBRE AP IEFEF L IR RY > { R E
7 ﬁwiﬁ%ﬁ’u%§%ﬁ~4ﬁiﬁ“i'if%JW’ﬁgé%%?°
WEFIE I HMANT A5 A0 B - LR S o A R - 8
S LU SR A v 08 fﬁfﬁvf_"" FeAr R kg E > 3 S'Iﬁa«fﬁi/ff_“ LA
LI oo b 7}@_;?&.@_:}’% Erol ARt “iﬁ%ﬁ.‘[}% (Alternaria sp.)F g 4 > LR MRS FE
% C. theobromicola B¢ = e HF2. 1 & Iﬁiﬁ' ;;T-] AETUE R RA W ERFIR TR IsE
¥ 2 it B EH = 4 3y (fluopyram + trifloxystrobin) ~ I 3 # 5. §1(Azoxystrobin +
Difenoconazole){r # ¥ & /< # (cyprodinil + fludioxonil) » 12 % 2L B & s Tt 0 Hid G
(2 %2 RAER) PARE EHIc4—4 N F §R:EFER R - Féﬁé%;%%%ﬁ:r LK 4
BRI L F Ao SRR R Z AR AERT AR c LR EF I TH L
AR R WAE 44 SR iéﬂﬁiﬁﬂﬁﬁi%JEJ’erﬁmﬁkﬁ?ﬂﬁ*°JY
LEARRREE T ERAFEFRT A R LR -

r~ ‘A'H \E-N' ‘3‘3\'
_}\ -

\4 \—3

T A EAR
B % E-mail : saratsai0313@gmail.com
3% - (04) 23317536
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IPMPP-2 {5t F Mg A5 R AE 2 -FR G 5k T (Frclah 4 § R FR% 1L
s 72 k2 )The study of phytoplasma infecting Indigofera tinctoria—Tsai, C. H., Hwang, S. L. (Plant

Pathology Division, Agricultural Research Institute, Wufeng, Taichung 413, Taichung)

R A EH L Indigofera tinctoria >t 2 F4edr > * W iTERE LR > 2021 £ A LR
PR e RA TR Fo RN S E P R R & F T A g fidp 0
TG op gpc ERbE > SPEr PR LETHA I’l“" 515 %t P1/16S-
SR 2 RI16F2n/R16R2 & {7 &k ;N R & feifi 48 & JBiplR » 2 $51 3 5 & & w3 g2 5 1500
bp 2 1200bp 2= DNA % £ o L opsficz. & FHthth 57 H 1§ 178 2 DNA ¥ 50 & iz
4{9 Bk SR &P 2 DNA P A 2 o #% 2 16S1DNA R 71i& 7 2K 6 > & iPhyclassifier
e b 4% pﬂxi 7437 0 3% pﬂfg@,*“ Candidatus Phytoplasma aurantifolia #p i EF]%% > 1R R
i B Al e VA ?x]}ﬂﬁﬁs K3 16SIII-V 37 3 o #-m ) r’ﬁ’.«f’%—»&&%‘_&&f\'f&i R e
EAEFLv >R Lo v imge BT ipk pfic 7 £ 00 b SR G prad g
FOREH TR e DNA R B BT R E S [ F Y e

BB A DR %
B % E-Mail : tsaich@tari.gov.tw
& 7% (04) 23317539
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IPMPP-3 &E*%ﬁ_.@a%’ zZE4ah-F73 e i LN A "' haree (Ao b ¥
LR EREFBRMES FLE PEFEEL R € B £5% 97 (F4 =) Investigation of
jujube storage disease —Huang, C. W. !, Yang, C. M. !, Lin C. P.!, Hsu, M. C.? ('Plant pathology
Division, Taiwan Agricultural Research Institute, COA, Taichung, Taiwan; >Crop Science Division,

Taiwan Agricultural Research Institute, COA, Taichung, Taiwan)

FARF AR AR ES Ly mad A EREMTRZ - o 30 BRESFITRILR
THELEA AL 2021 2 2022 EFEHIR L F AP FIE L P EG6R
el BAERFEDE (5°C) EAFE (15°C) 2 % F 4L F (%) v E AT R
4 erlisl,%wf;é_zﬁﬁ P REHRGERTOTSCER 3T L EFFTHIATNI0%N L U T2
Fi2 16.6% - 2 2 B ISCCHZE 32 6 > A~ P E -~ 0= 'ﬁwﬁﬁi%?#ﬁﬁ*’}f? kil
F60%F o deR L BET 6% A X TR M 50%T o 12— R ER Lﬂﬂfrt R
BrIAR  ARLCRFERBREAAF S HEFHELF LR P BP0 PR
ﬁﬁg%?%?\ﬁ#~’uLﬁﬁiﬂgiiéﬂpw,QWMﬁgﬁﬁifZkﬁﬁ
SRR FAAROTRET 2 %ﬁ':}?# LIV 20% Vo AR 2 ER
fasg o d fesm % AR SN 4 J5 1 Cladosporium sp. ~ Alternaria sp. ~ Colletotrichum sp.
% Phomopsis sp. = 2 » Fusarium sp. ~ Stemphylium sp. ~ Botryosphaeria sp. ~ Botrytis sp. = =%
2o bib A gz EAH RS A HET 4 144 % 3 Cladosporium sp. ~ Alternaria sp. ~
Colletotrichum sp. ~ Phomopsis sp. ~ Stemphylium sp. 2 Botryosphaeriasp. s ¥ i = % 9 Fpc >

FRAE - DZAFT 2% TIRLUHRTRIEBLI ML BB s ST A o

N

BRI FIT
m % E-mail : cwhuang@tari.gov.tw
@35 - (04) 23317566
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IPMPP-4 § Z43 B L A2pvi@ T A A-RRpr - 2 (P R ¥ LR 47 R #3c
2 H- 1T 47 Ik Bt #%) - Survey of postharvest diseases after guava low temperature transportation —
Lo, P. H,, Lai, Y. T. (Taichung District Agricultural Research & Extension Station, Council of

Agriculture, Executive Yuan, Changhua, Taiwan)

FRE LMY a3 RERTR 5 110 E PR U e i 7,930
DE s M AF S 184,953 owE o 1T HE XE«:Fﬁ WBIFE & PRt D F o 4 £ 5 S BB~ AT
Se N @ @1}!}2}. ;@t ﬁ‘ﬁm:ﬂr Wﬁ’d ¢ 4‘1@." »hr'ﬂ F_}_-sz‘a:& 41r§¢ 50%r2 } o>
EERFRER DL Y Pﬁ@%a{??’fﬁuﬁig P&décimuﬁ & 2°C 4R BTiE 21-28
x o e 25 CHEHELE HRE3S X B KT 2O°C)i7§j—7k £ 5-10°CJ}7%T¢ 1-3 % o 2%
S LR MR RTiE S v R #*m%*%?ﬁ%?’{ﬂﬁé%%ﬂﬁm%imm
RAL o 30 R ISR ARMERTEL » STAS i T A B TRUBT P Ie Ry
LI E R A R A ﬁi@iﬁ—«ﬁlﬁ‘ AT U3 EAZ S ERT R VI 2R
Bt £ nAE > PR A H G MBRTER 2 T AAEE B b o 5 d 2°CTUR WA
F28 % MR €$§%~“2O°C‘?~i§'_0\2\5%7‘ Jﬁaft”:é"n‘#“‘ﬁ’.%i%&ﬁ:p‘?m_o% B %7 P
bz 2¥ 3 a2 ‘?é‘, F“EI]%—, Al A 6.25% ~ 11.46%% 9.72%; w8 2 % ’—’f—"}"{zrfﬁs
F w5 26.04% ~ 26.83 % 63.89%’ R S5 X[ rr?fé_'?ﬁ_ffﬁia" it 90% 11 b oo m w R {S Hp

ZHEE NS BREEAL R AeEE L S A DR e b § s ROB R 2 z—ﬁwﬁé
RIA SRR L B BRED GRS > VPAGERE AV 0IRF P I EFY
BB A o d Alternaria spp.ftig & % b KAk J,ia,ﬁ?‘ N R P oi%@:f,ia%"é’%ﬁ
%%’?%é%%ﬁﬁﬁﬁﬁﬁ%‘g’u%%@ﬁ R R R EL R B EE
BicFHeaE  TEFPIREARANETILRLERILIAR > WES T RE S TR
:;ﬁ;:gig}{&i o

B A L RIRPT
7 % E-mail : loph@tdais.gov.tw
% 3% - (04) 8523101 #& 332
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IPMPP-5 % B3 RiEEETHY R B RETEFICEHRGFE-ME I IFH G T3

(Frefe B ¥4 B ¢ % 2% B ¥:2 23 ) Pathogen identification and fungicides screening for
twisted leaf symptom on onion in Kaohsiung and Pingtung area—Chen, C. E., Jiang, S.Z., and
Tseng, M. N. (Kaohsiung District Agricultural Research and Extension Station. Council of
Agriculture, Executive Yuan, Changjhih, Pingtung 908, Taiwan (ROC))

FEAR RS RO RAR 2N F R AR BABEEL L S FER RIF
BEPF LpT o BANF EREEAHEL 0 108 #4203 B HREIIA LR
E VP RREG T DR p e ke § IR BE R R L D X R TER
B E 2SI G SRR RS e TR E A SEF LS A E
A E T OB R F)(Colletotrichum spp.) » #+E R Bl % 4 Fith~ 2 35782 ik 2 L5412
BB (7w dids o ST K W TR 3% 0 13 5 kA 1x10° spores/ml & {7 i 0 F
i Iml> 324605 21 2 > PREFERRIELE S B ¥4 1 B8 352 > Bk
WES N RFTET AT ST EAIE AT RB R F o - Rk R
PESREIRE PR B~ BT A SPE A pE3-BAR R L R vl 39 304 AL F R
FIRF] 0 ARG AT 0 - B R ATCR 2 ﬁﬁT%”$ENQMMwWM PeiE 12ﬁ
B BRI (T F Pk @ E 0 25%F s FIFRIE L e R RRIEFIF T E 9 S 0 I T5%
wE B OFH TR A 62.5%F H R Bk A SR 2 25% F L 15 A E & ijﬂﬂ’?ﬂ

F TN 825 273% = & WA kRAEE B2 ESERRIAIFE R L HHEF
FtRFr 413 9 5 2 5 38%9 | AT K A TR ] W4 B S R E R S 8 2 R
FEELFERARIADPCET & L R ARHERMRE L] TL R REES R EY 2
ey BE o

BmEA MG
B % E-mail © en@mail.kdais.gov.tw
%35 - (08) 7746760
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IPMPP-6 £ 7 4 %A /2P s - FE R Fe (FrrlrR ¥4 0 ¢ R X#% TS
J5 72 %) Study on disease management of passion fruit Phytophthora blight in Taiwan —Huang,
J.-H., and Yuan, C.-Y. (Plant Pathology Division, Taiwan Agricultural Research Institute, COA)

i;‘%?'r'ﬁ'ﬁ % % (passion fruit, Passiflora edulis Sims) 2021# 432 & # $900 2 *F » & =
AR AEEBT0% > 1B G0 %’H—ﬁ‘ B4R o R IT A ;it_‘g(ﬂﬁ-@zg% A Hp o g;ffjl o)
HACH E A E /{ia,;]Phytophthora nicotianae #73 I 42 1 p5 BT B EEITHARK
BkmE o f SRS TR S FENERKERL R G B??‘l_%gﬁ\;l_ TEp b A w ki
R RSV @ AR c AT A FLE R EAS ‘% B - 5 (Tainung No. 1,
P. edulis x. P. edulis f. flavicarpa) #2 /% % %’ (Starry, Passiflora Hybrid) » @ {351 & 37 ‘%
* 78’ (Yellow fruit, P. edulis f. flavicarpa) - #3327 4 % & Iﬁ?,ﬁ:]/ FA G R FREAT P35
& ”\*‘a"rﬁ»a b P MR ESRRET o REET LR 5 BERA V2B SERTR
R R TR R R - TS ERER BRI E RIE A R RE A EE
o ff %f;é_’ s R AR R E R R - B SRERAHA R ORE 'f,%ll“* o RIFR R
FEHF2 LT AT ARLIE “i%*"éﬁﬁf"f TORPIEY LR R 4
LT R B A G k2 b 20228 F A R A RUN  BEY FjARFE 2 A J\FEWJ
ENHFE LRI A MR R FRRR A FE SRR 225 kR R
B SRR R g RE MO R o @ 2017 #22018F L1 i ERIGhe B EER RN A
W 204 A B Al P2 AR 2w I AR AR Y A EE LT A SR
:;a‘ﬁrﬁi;}:f ‘:‘%}‘:ﬁﬁ)ii v ZJF’f £ % 3k {47 5 2021 & 222022 chw B SR S % Bor 0 L i2f T
BE®arg* T baPanl7I ps* 1200 F SR 5F2 e > {afradBich 3%
B P EBGET R IEAR G LR SRk FISHNIREMAP T [0 ¥
2,
+

WA R FE
B % E-mail : jhhuang@tari.gov.tw
@ 3% - (04) 23317509
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IPMPP-7 -k fedrr s é7iE psud 2 r2fu R 2 T -2~ 2 gg '~ g ! -

3420w @A B R EE L 25pgEEd 4 $F7 7 ¢ ) Establishment of system for
sheath blight screening and development of differential varieties —Chin W. H.!, Tsung W. Y.},
Jiang J. H.!, Wang C. S.*! 2 (!Department of Agronomy, 2Advanced Plant Biotechnology Center,
National Chung Hsing University, Taichung, Taiwan)

K f(Oryzasativa L)E 2 Fr 2 & frs (T4 2 - > 5 30 A rokfsivad g kine
BT 50%-~80%:r# B & R o % f s (sheath blight) & -k fEn & E 2 - o Bk b 24

5517 F)(Rhizoctonia solani  AG-11A) » ¢ 3 M EFenA)38 530 2 07 o da g > 0 B B
o Fhrath kPR F ARERR Y Rl LR FPFERT AR
I 9 & 10%3) O%Eﬂé_;&#ﬁ% v Bif é‘-’%]ﬁa kB P {7 iE 50% .éﬂ”}p-ffii?fi‘-li B ek
fed A A FRE R RA PP WL LA AFRBRBR LR S BRI EER o X
S B ERAFIR I 0 FE XTI ARBRE R R T o B A REERAY
FFEL e S fRAR AR LA E R AT RE G FE IRk 0 2 LN
PR TT S FREF VO RTIE ARG T v PRI e BA2
(micro-chamber) » #s B J\?f' SECIERE CE- Rl e U LI SRR IS LICE Y SRR e o) ke S
EER AT E T AEE D S Re T %ﬁﬂ?f?i“?fﬁv»i‘“% "’1‘;«1}55]?]'??#&@_/)57 N B
B o * e FARPOPEAFI R B S & ) GBS REITEHE > = pfL
G5 B 67 B s IRGA A R P 0 A b §HiE Zkﬁﬁﬁﬁﬁﬁﬁmx%w"wﬁ
RES B ARPGREL ¢ ZHER) ¥ FUMR) > ? B (MS) ~ B H(S) ~ 1R (HS) ¥ &
Bl bRk L g s SAEARIT 0 KT GRS R F o A A BEEREL AR F g
BB T O AR > TG DA b KRR iR i) ehd e 2 R & ko
YL R e R R AR

WA D 354
B % E-mail : wangchansen@gmail.com
T 7% - (04) 22840777 # 805
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IPMPP-8 BB B F #icts At T L §Z(IPM)Z 7 - S RN S ST I
55 (FARRLELFELEBF AP RRTLERY 2 P FRIRARLE)
Application of Environmental Impact Quotient in integrated pest management of cucumber — Chu,
C. L., Wu, P. S., Huang, L. H. ('Taiwan Agriculture Chemicals and Toxic Substances Research
Institute, Wufeng, Taichung 413, Taiwan, 2Lujhu District Farmer’s Association, Kaohsiung City

821, Taiwan)

% ¥ % & ¢ 2 (Integrated Pest Management, IPM) 5 {24+ $h3E 1 fE5 4R+ 3R hbrio K
s Hoo r“?%é‘&mr% PEATELA Y FE GO REEEIEE XA KA
B&R» 2 g% S ERBE T TNEI % 2HE2 f <% IPM % 7 Kovach
et al.»* 1992 & 3% 11 7k 3t B % #ic(Environmental Impact Quotient, EIQ)#c % 5% » 11 # i
FEREER T HREPEOR G EIQ S HF T R F 2L AREDE TR ST E
T OARELAE IPME TRERAHBE L L PLEARE T - A1 0 o H G re gE
HREBFR &gﬂlé’ﬁwﬁi%m&ﬁ FIARCEFFREREREE > TN

FLEADTFHE» DLERE L 2R %8 5 AKPITH - #% 3 EIQ T4 £ 1
iW%ZpﬂﬁﬂQp#E;Aﬂ;é”bﬁﬁp<§ED '&ﬂWQMﬁﬂgﬁﬁg
7 P ER LAD T FEERANY YA I AEEHZ EIQ T 504

a¢ﬂ%w EIQ & » #& "t M55 B2 f ~ Fo372 S8k 2 GHS(Globally
Harmonized System of Classification and Labelling of Chemicals)i2 & b '& 4 % > 37 B}
£ EIQ #H|HEIQ B~ p e {3 11 A#¥H 2 EIQ & » M A 78248 & EIQ & » R i
*F ii'a%f"i' |2 FFenZER EIQ it o &~ e AFE AT FIE 0 &N EIQ hs™ >
WAERGFF A IPMPFERERMABGEBTRE O ISTEH o N RLEBERHRROPE R
?u?ﬁﬁ@%rﬂﬁ%mww%wﬁ&n%@m%ﬁ»%uﬂﬁiﬁﬁﬁﬁﬁﬁ’
ITRACLEEZAAM L EFEER T FETR G TP R

<R
¥

% E- mall lhhuang @tactri.gov.tw
EFZ =+ (04) 233021014309
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IPMPP-Q 1t % 3@ (er 8 B ¥ o R IFIE ket g T-FRE w3 27 ik
FI(WM2P BLAERAE % 2R ¢ 2L BT 28 %) Detection of rice leaf folder
damage on rice using multispectral images and machine learning— Yen, C. F.!, Ouyang, Y. C.2,
Dai, S. M.! (!Department of Entomology, National Chung Hsing University, South Dist., Taichung
402, Taiwan; “Department of Electrical Engineering, National Chung Hsing University, South
Dist., Taichung 402, Taiwan)

£.3F R E5 & T 4 ¢ 52 (Integrated Pest Management ) ¢h& & {ak 2 - > ¥ 5 (T4
mﬁ¢ﬁ”%ﬁ7ﬁ%“ﬂ’4M*%$?%Wﬁ$mea’%@%%%?iﬁﬁﬁﬁ
25 EREE T s %‘Wt’ﬁza c BTIE L B A kfEAEFAPER T AL -
ME BB AR GE e R 1‘1‘457&‘»)% ERY o R TTAE e R AS Y i@ E\'””)2 Tff‘L’E
BRI IS ECR Er *Ff—*%%a'% FOP KR T A TR IR TR 2 F S5 R
SEWEREY P il e £148 (Support Vector Machine, SVM) 1 2 JE & A 5 4 %, (Deep
Neural Networks, DNN) 2" 353 » »t e FRBRBE T2 F AT E R - AFHEFY > AP FR
$eF bR ngamduq\ BV MEB AR BETRRDBETRIEER TR E T ARR YA
FoFREtcdm"REFATRREER» T o A3 4 MY > SYM2E DNNh#fr & 4
bl & 86.6%55.’90.6%’ 72w & % 86.6%%290.6% > #F FrF 5 86.5%1290.7% o » i 5%k Sk A or A
e e :f,qxg 4 FFRRAL R > 5 W R G B R S R AT
IRl R e p okl > AHEAT AR AR FRES > A KT RS E RGN
BEenE & {up 2 - o

2X

14
75 % E-mail @ 265686630857 @gmail.com
& 7% - (04) 228403614547
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IPMPP-10 4% & sk @ it = 3 Rk feh 2 2 & k-2l 27 424
RELC AR (R RAF LA L IR RAFATHTES P ENEE ] )
Detecting early infestation of rice insect pests using hyperspectral imaging techniques — Liang, G.
C.%, Liang, U. T.2, Dai, S. M.1, Chu, Y. W.2 (!Department of Entomology, National Chung Hsing
University, South Dist., Taichung 402, Taiwan; 2Institute of Genomics and Bioinformatics,

National Chung Hsing University, South Dist., Taichung 402, Taiwan)

BRI B AT A oL YT AR NI B D 9 g HRE R s
ETRFRS OGER OATEGD S o REE IR BRI FELAT T
HHREELTY > WA 2 EFEARE - RE2RF Fo bR T Eaith 2 2o
TRE AR NT AT AR BRI CERT AR RigE B3 LR 21E
RAET > st ij*w/-/fp' AL SR o ET 0 A P AP IR A Pk o e

VORRIIRAER DI F SR F R T Jcpé‘#rﬂt@@ R RfER T AP
; b T RFRPIEICE RS BT E T 2 RASE P g k¥
Fio X5 &l ?é_%v]‘ Lz REREHRE diﬁz»#%ﬁz{i"’ FoH IR T E T R EE
ﬁﬁ.r&%”ﬁﬁﬁﬁ’mpiﬂﬁﬁ‘wfk%ﬁ ﬁ%ma?méﬂgvuwéﬁ
AR TR B oo FPE K MauE Y 2 RV R PEG D s T A ERIER R
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IPMPP-11 #73] 2 e o Ap o 45T & i £ BB P hR ¥ -2 F P g 22 Fpag?
(BT APPHRFF A7 P EaRRELR 647 %R FAFEFRARL S TH
B* T E) Apphcatlon of a novel whole microbiome analysis platform in crop cultivation
environment — Wang, T. M.!, Kuo, C. C.2, Liao, C. T.? (! Opportunity Biotech Co., Ltd.; >
Biological Materials Application Section, Crop Environment Division, Taichung District

Agricultural Research and Extension Station, COA.)

i 58 AL 7148 5 (Metagenomics) 4 17 4 & F_F 3=t (8 2 B (NGS)Hpee ahx 2 Fllie ﬁ,;g
# %_& (whole genome shotgun sequencing > WGS) & 16S rRNA B - 2_FK (16S targeted

sequencing) > LiE {7 TA 0 B P ERAE J F'Tl'@”*f" A PEEE AT e
%iﬂ\%kﬁﬂﬁ@i}iiﬁxlﬁﬂzf’ g i B o en gt 26 R

3M415115qub&+% 7% fg’é*’?‘f :‘i._%ﬁ ) ﬂi“/fﬁ R A S CR L
NS ERAPToAM KA o4 P& > 7 F £ R Lawrence Livermore National Laboratory
ﬂ’** NCBI GenBank g2 4= FAE 2 > A FlE A FA L 476 7 22 > B g ~ Brpen
}?5};‘7‘?]*@’?1 S su’g mﬁ’rmlg’%ﬁ‘}lﬁ’rb@géﬁ,ﬂﬁkl 12)513@_}#&1% )y & g;];;
A WA CERCTARAEFRAES AP BT SREFEFIIEE AT ML
45 0 EEHFCI6S IRNA PR R 32 { 5 hFn » 7 g RiawpEm b ajied F 0 iy i
FBEant s tr o md S 22 FAps oo

A ISP
B % E-mail ' arthurzwang@oppty.com.tw
& 3% 1 0965127737, (02) 26918528 # 131
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IPMPP-12 fi#t v F’B’E”ﬁ?':}riaﬁﬁ" BIRRE AR AT U {F oy LR BT
FEF MY (FRREELRELEEF S «Jrf’ Rk ot H e IR % %) Construction of
Teaching System for Simulated Field Monitoring of Pest Management —Chen T. F., Chen F. H.,
Huang L. H., Shen M. N., Fang H. Y., and Chen M. F. (Taiwan Agriculture Chemicals and Toxic
Substances Research Institute, Wufeng, Taichung 413001, Taiwan)
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PPII-1 Molecular characterization of a novel ilarvirus infecting rose in Taiwan — Chian-Chi Lin,
Yu-Chieh Lin, and Tsung-Chi Chen (Department of Medical Laboratory Science and
Biotechnology, Asia University, Wufeng, Taichung, Taiwan) 5 3R %4 x5 03T iz ;}i:}fﬁi EaA
SRR AT B R MR A (TR FERRT L P HAE L)

Rose (Rosa spp.) is one of the most popular ornamental plants in the world and the third
largest cut flower crop in Taiwan. Rose plants showing the symptoms of mosaic, spots and
chlorosis on leaves were observed at an organic rose farm in Chiayi in 2020. In the virome
investigation, an unknown ilarvirus, denoted RoseX, was found. Whole genome sequencing and
sequence analysis were carried out to identify RoseX. The RNA1, RNA2 and RNA3 of RoseX
were determined as 3,408 nt, 3,022 nt and 2,377 nt in length, respectively. By sequence
comparison with other known ilarviruses, the RNAL segment of RoseX shared 50.9%-83.0% nt
identity, RNA2 shared 51.6%-78.6% nt identity and RNA3 shared 44.8%-82.4% nt identity with
the analyzed ilarviruses. The RoseX P1 ORF shared 52.2%-82.5% nt identity and 23.3%-90.1%
aa identity, P2 ORF shared 51.1%-77.2% nt identity and 7.3%-77.4% aa identity, 2b ORF shared
45.4%-77.0% nt identity and 5.6%-74.2% aa identity, MP ORF shared 44.2%-82.4% nt identity
and 7.3%-82.8% aa identity, and CP ORF shared 44.0%-77.3% nt identity and 5.8%-80.8% aa
identity with those of other ilarviruses. Phylogenetic analysis indicated that RoseX is closely
related to tomato necrotic streak virus, Tulare apple mosaic virus and rose ilarvirus 1, belonging
to subgroup 2. RoseX was demonstrated as a new llarvirus species, tentatively named rose
ilarvirus 2.

mRA DT
B % E-mail : kikichenwolf@hotmail.com
@ 3% (04) 23394362
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PPII-2 B 3 Neoscytalidium dimidiatum 2 f§ & A& 7| £4F » F hih-thiz & 1~ ka2 &
Flogpap ™ (IR 2 Ftot meg o IR A Ty FEEX TREML
# i~ & #z ) Development of Simple Sequence Repeat Markers for Neoscytalidium dimidiatum —
Lin, Y.J.},Ho, Y.C.2 Ye, J. Y.% Hong, C. F.1" (: Department of Plant Pathology, National Chung
Hsing University; 2 Master Program for Plant Medicine and Good Agriculture Practice, National
Chung Hsing University, Taichung 402, Taiwan)

¢ Neoscytalidium dimidiatum #7314 % F 5 T LEWELRDPTHE LR e Z o
2R A E R E{(cladode)z;wﬁﬂ ¢ MIE ¢ AW e sa o 3EbHE < B4 i d T4k g
o FRERTESERETI S RFLIRENRE WAL FRT BASROB R BRE
PReWED2AZAF RGP E GF 2R ELBRITHE L F4FE N dimidiatum
BRleAEk o e B RENRREOEFL CCEELFFRFEE n R EOBRE S D
RFE R G o gtk o N dimidiatum hF 3 F FR L % TR AT (T
upd o 5 T IFABRAZBEREOR A BRHE B F LREP SORERF O @G
AT P et B g N dimidiatum @ B 5 7] £ 45 4 F $&25(simple sequence repeat
marker; SSR marker) » & * a7 EP 72 L 2 F S E N dimidiatum E¥FE 2 i @
BB R o A7 Ad N dimidiatum 2 £ %) 2 5 5[ (NCBI GenBank Assembly Accession
GCA_900092665.1) > 5 41 169 T SSR iz % A& F] A (locus) » 3k 3+ 7 170 ‘e il 3 48 > 444
2 A FHRiE 7 SSR R385 PCR ¥ty éF i 2R3 o B @ » 5 56 3l 3 5 a0 530 i3
SR o FETHOF D IETF o 38— M A SRR E D h SSR RN v 31 3 b
St MIB A EA BN RETAFF LT 0208 1% L md Tk A 4F
% ixE SSRAREN ™ 812 B F A ahiEd £ 3255 S 3l %% %3 122 SSR
TR R DR REFE R M Y F 3l Ed o @ & SSR ’féﬂ,—m}i‘a tg ey B B 7 £ 47 chdg
ABA 36 B2 B oo pikit4f &35% PCR T2 = A\Jffr@x— o ERHE P 11 B S IR
PRt 34 T HF I SSR 1Rk 0 A B4 > B ey KRR T B TAF &8 PCR & Bis 0 £ U
ABI 3730 i $uig {7 & iR FtR P SSR A F1 & B B #fr(fragment analysis) - & % &g % > 41 *
Wit SSR A Tt & M Fik e 11 B A T A A w3 g 4 2-10 B & = AL F)(allele number)-
HFE A A % DN dimidiatum & & Atk o 22 ¢ 8 BAFE 3 & = A F]FH < (allele
fixation)sHa % 5 @ & B p & #FohEAL B 72 0 N. dimidiatum Fk > B 230 5 40 I 0 7
Ao gt eh s Ao B E s F A H8 B Nodimidiatum Ftk 8 0 2INEE G F ehik
T3] > &g or B ¢heo N dimidiatum 23 44 B e N dimidiatum % ¥ B3R B R 3 > 4 BT
£ AN dimidiatum 237 5 2375 § & K FTE 2 R o

LR
75 % E-mail : cfhong@nchu.edu.tw
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PPI1-3 Construction of the infectious clones of two lisianthus-infecting Tombusvirids — Kai-Li Yu
and Yuh-Kun Chen (Department of Plant Pathology, National Chung Hsing University, Taichung)
(B % 454« Tombuvirids & % 4 E A r2 -4 g s pUgR (29 7 F2 P 245
FREE L)

Lisianthus (Eustoma grandiflorum) is one of the important cut-flower ornamentals belongs
to the family Gentianaceae and have been suffering from infections by at least 13 viruses in Taiwan.
Lisianthus necrosis virus (LNV) [syn. eggplant mottled crinkle virus (EMCV)] and pothos latent
virus (PoLV) are viruses of the genera Tombusvirus and Aureusvirus, respectively, of the family
Tombusviridae. Both viruses share similar genome organization consisting of 4 open reading
frames (ORFs) with similar functions. Both viruses infect lisianthus systemically but cause
distinguishable symptoms on lisianthus with small necrotic spots by LNV and large concentric
necrotic ringspots by PoLV. Thus, lisianthus provides a suitable platform for analyzing the effects
of virus genes on the phenotypes of the host symptom. Infectious clones of LNV (pAG-2X35S-
LNV) and PoLV (pAG-2X35S-PoLV) have been constructed successfully and were inoculated to
lisianthus and Nicotiana benthamiana via Agro-infiltration. Both infectious clones were infective
to lisianthus and N. benthamiana and caused similar symptoms as those caused by wild-type
viruses when naturally infected and mechanically inoculated. Recombinant infectious clones
derived from reciprocal genetic exchange of their counterpart genes between LNV and PoLV have
been developed by Golden Gate Assembly protocols. In the preliminary infectivity assays, all
recombinant infectious clones were Agro-infiltrated into N. benthamiana as well as lisianthus and
infected N. benthamiana but not lisianthus. However, lisianthus can be infected by some
recombinant viruses extracted from Agro-infiltrated N. benthamiana 6 days after mechanical
inoculation. The symptoms that recombinant viruses caused in lisianthus were different from that
caused by wildtype LNV and PoLV indicating the possible effects of viral genes on the phenotypes
of host symptoms. Further research works are needed for deciphering the possible mechanisms of
those observed phenomena.

B AL UER
75 % E-mail @ ykchen@nchu.edu.tw
T 3% ¢ (04) 22873642
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PPII-4 & v B E -+ RIPr 2 2 2" -THRE - o %/n\ B E 2R (R
PR EL R LRSS BREE p* B4 4 F Pjsle ) Establishment and
application of detection system of Tomato yellow leaf curl virus—Cheng, Y. H., Hu, X. F., Lin,
F.C.,and Wang, J. Y. (Plant Pathology Division, Applied Zoology Division & Biotechnology
Division, Agricultural Research Institute, COA, Taichung)

Hicw B Ep 4 (tomato yellow leaf curl virus, TYLCV) Geminiviridae;fﬂ
Begomovirus/§ o »+1959& ++ 12 ¢ F|g S g IR > 1970 & Rt f ‘éﬂ%’;\u 70 2 {5 3& /iﬁr
A 2B A E N Y g EN S S A ENE LN B
Tl E AT o TYLCVRE 4 f i RE KRS ok if g %7 2 20 377 £ 4 - iﬂfi‘%ré'i
. o wJﬁﬁww%%frﬁﬁw TYLCVE A B ¥ ' ¥ % % o % 4

BAR > SEAERGOEF G PR SRR o f"-%“’g%'wjﬁﬁﬁ‘fﬁiirﬁéﬁri\%
‘E‘Jﬁ i i{iv’}‘ dihpapd oo o R 4&‘:75\?51{%#—1%”7&” B R ke

4 (tomato leaf curl Taiwan virus, TOLCTWV) ~ # ic# £ 377 Iﬁi% (tomato leaf curl Hsinchu
virus (TOLCHsV) ~ 4 iv% IL%:J;:.,I [&]/Iiw, (tomato yellow leaf curl Thailand virus, TYLCTHV) ~
FAAERT -Iﬁi% (ageratum yellow vein virus , AYVV) ~ & 4 g £ "%+ * v & 'Iﬁﬁ*
(ageratum yellow vein Hualien virus, AYVHUV) 2 Z &4 %P‘e%#.}ﬁaa (lisianthus enation leaf
curl virus, LISELCV) % » & A#FRTYLCV o F if 2 &% 4 4 %%ﬁ*fmﬁ i ‘ﬁp‘% F A FR
R oeTYLCVA B F A i ficzt p AR B F1iRe 03 5452 08
1B ~ %% A foipil > ¢ 715494 et S TYLCVE 4 - 2016 # 35 W& FHIw é g

tHEERF-IL(TYLCV-IL) B %2 fic - i 2% (T4 pF > TYLCV- ||_—: v
B BN S TRIIES o BH B AN AT R RS B4 T A 0
PR 5P TYLCV » & S %2 = w43 % - #& I TYLCVePCRE qPCR¥& B & -
HEEBEWRPIRY > TEER HTYLCV » & -

TR A D IR E
B % E-mail : yhcheng@tari.gov.tw
@ 3% - (04) 23317517
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PPII-5 22 = 4 HFH Ep4 Pt il firth B s - H 8 (Fraaf F 4 ¢ R #3322
#rk & B ¥R 5% ~ #) Establishment of a nucleic acid method for rapid detection of Sweet potato
leaf curl virus—Lin, C. Y., and Lin, H. R. (Department of Plant Protection, Chiayi Agricultural

Experiment Branch, Taiwan Agricultural Research Institute)

HHEHBE RS (Sweet potato leaf curl virus, SPLCV) & Begomovirus Geminiviridae$*
2 AR L2 YHEATY L2DNARE > TG B A B L OH et LA R4
FE11-86% ¢ St L £ A - WK ERRFRMEA S TR RpE D
CERATILISE OF - 1N L Fﬁ/rfﬁa#}é Fep BT e A RRIPEATTER AT 2 A EARY 3}”\
MR T o T EE D F”Etﬁry‘ﬁ v FEWRER Y 2 A o j AT S ESPLCVR R 2
Biotinz_ 31+ » J|* & & f=4é4) ¥ & (polymerase chain reaction, PCR) H itz A #_ > 45 e 1;1
on K A7 %2 2 SPLCV 2. ¥ e -3% # B B4 (nucleic acid rapid detection, NARD) o #73 & 2
PCR-NARDT & — {#:1if fISPLCV » ¥ % # it & {54+ s § & Jig : PCRE: % 7 33 minp 12
POPRELRIGE o AP R R WA P Ao T M e 2 2325 2 SPLCVIk B -
%k%ﬁ@?*ﬁﬁ Fopa 2 SRR 0 FlEBop T RRIZ AR 2 G R
v 2 AE%E

Al HREE
% E-mail : eris2024@tari.gov.tw
7% + (05) 2753057
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PPII-6 & ivihd H% 4 & § dose® 3 4 W Pk PR R P E 2 R E e T
HhE IR (AR FL ¢ RFRFRITEF RRER B* &5 0~ 2 F e )
The establishment of rapid detection systems of tomato brown rugose fruit virus and tomato mottle
mosaic virus—Cheng, Y. H., Lin, Y. W., Lin, F. C., and Wang, J. Y. (Plant Pathology Division,
Applied Zoology Division & >Biotechnology Division, Agricultural Research Institute, COA,
Taichung)

CHE S pE Fpd L efRpa ik SR 2 FHY 2 AL @%é PR

BERMITVBIE L A BEAFEI PN LEE ;u;%“g BT T RIER o L BATH
20 facdhd BE :}ﬁsi (tomato brown rugose fruit virus, TOBRFV) £ % 2?&!_% R
% (tomato mottle mosaic virus, TOMMV) ¥ 12 #pz § iv € & L A F Tm-2%> 2 & B
PO pARZRANSY  F 2B EENRM L PL GBS DAKRR R 110 &
1% 21 p 4% 34 ToBRFV # ToMMV 3 #§ » fb- R L ZTD = P 5 A& %5 M
2 fap# o 1395 NCBI ekt F o> & R 2 A FIH > ToBRFV & 5 Apif et L4t s 4
(tobacco mosaic virus, TMV) c4pF & 5 81.8% ' ToOMMV ¥ & 4p T4 ;s?q‘,’\ ﬁ'.}ﬁ% (tomato
mosaic virus, TOMV) e14p e & 5 843% > P # B8 10 F 4R & 48 F & (Reverse
Transcription-Polymerase Chain Reaction, RT-PCR) i‘fﬁ%l i EERR F B BR
RT-PCR Z & T AA 7548 B M = f];i"t 2. qPCR #2 LAMP #p] s Lo qPCR % 3% =
B ERIZE o BB AP RGRIA 2 FER R ERE S EHR - LAMP £
FRRR AT FERBBRRE AT BN 0 F R

AR E
%, E-mail - yhcheng@tari.gov.tw
EFZ % - (04) 23317517

91



PPII-7 & Lasiodiplodia theobromae 4+ Neofusiccocum parvum 31 4= % & AR R A
B (Frcle k£ § R ¥ ¥ 5% “T1E 4 Jp 5L e )Strawberry dieback caused by Lasiodiplodia
theobromae and Neofusiccocum parvum in Taiwan— Lin, T. C., and Wu, 1. S. (Plant Pathology

Division, Taiwan Agricultural Research Institute, Wufeng, Taichung 413, Taiwan)

%% (Fragariaananassa) % ¢ € & G AT P o X E L85 1 500 4 2F o
B g g s a P - FPERNLIIRAAT TP EERSFXFERZ ER FRAB
g TEFRTF R, R RERYHREL o pET e L S T
BINRT~ERP AR RET 150 R jdh ot REF 2R o U R
Poadptit - AR BB R AN PDAR R A AP F A RN I FE 0 AR
5-10 2 12 0 RSk d Epr R BB LIFEAI FE S NBAE- B BRLATE 0 AR
RHieF ZEP AREWERA T > SR FERS P LG - R e 1Rt F 0T R A
2 1DNA p #45% & (ITS) & 7| » #3% F ¥4~ % F 2% Lasiodiplodia theobromae » ¥ *}
FRRELE S opoet S 4E Y - Fk 0 33 % PDA 1+ 5% 3 i fo L. theobromae 3f
BARD o 5 d AR A 2 TS R 7Y 0 Bt Fika~ 3 2 5 Neofusiccocum parvum o i&—
Bt - FRFSARE R F E RIS R RER 95T p AR BApk opac T
v & &8 N parvum 2% L. theobromae » % = E 2R > #F N parvum '3 L.

theobromae ¥+ ¥ & & 3 & Pl e

TR HRE G
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PPI1-8 Development and application of molecular diagnostic probes for detection of banana
bunchy top viruses —Kuan, C. P. (B 5¥z-T), Liu, Y. T. (¥]%24%), (Division of Biotechnology;

Division of Plant Pathology, Taiwan Agricultural Research Institute, C.O.A, Wufeng, Taichung
413, Taiwan)

Banana bunchy top disease (BBTD), caused by BBTV, is the most important viral disease of
bananas and has a serious economic impact on banana production. BBTV is transmitted by banana
aphids and infected planting material. In recent years, the banana bunchy top virus has spread
widely in Asia and caused economic losses. Traditional BBTV detection methods usually rely on
nucleic acid amplification and electrophoretic analysis equipment, which are not portable and not
suitable for field diagnosis. In this study, we developed a PCR-based technique to perform on-site
detection of BBTV on a convenient device. Primer pairs and probe concentrations were optimized
to amplify the cp gene for BBTV without amplifying the other two banana pathogens. The method
is more suitable for field diagnosis because of the portable device, so it saves time and effort. The
assay did not react with healthy banana plants, and no cross-reactivity with other banana-infecting
pathogens was observed. Real-time PCR was used to monitor the amplification results in the tubes
and the results showed that the sensitivity of this isothermal assay was similar to that of PCR. The
results suggest that this method should be useful for both banana disease surveillance and mass

propagation of virus-free banana plants.

B A B gt
B % E-mail : pcrl23@tari.gov.tw
@ 7% - (04) 23317323
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PP11-9 Development of a multiplex assay based on PCR for detection of orchid viruses —Kuan, C.
P. (B 5c-T), Hsiao, C. J. (% & =), Chen, C. C. (Ft £ <), (Division of Biotechnology; Division of
Plant Pathology, Taiwan Agricultural Research Institute, C.O.A, Wufeng, Taichung 413, Taiwan)

Orchids have a large output value in flower exports, which are one of the most important
economic crops. However, viruses are becoming a limiting factor in their production because of
the effect on flower quality and shelf life. The important viruses in Taiwan which are of concern
in orchids are Odontoglossum ringspot virus (ORSV), Cymbidium mosaic virus (CymMYV),
Capsicum mosaic virus (CaCV), and Cucumber mosaic virus (CMV). Since detection the viruses
is the first step in management, various diagnostic methods have been developed, especially
protein- and nucleic acid-based diagnostics. In this study, we review the current state of diagnostics
and how they can be used to restrict orchid viruses. These diagnostics will have great application
in the elimination of viruses through tissue cultures. Because most of the orchid viruses are
transmitted by mechanical means, strict sanitary measures play an important role in restricting the
mindless spread of orchid viruses. Simultaneous detection of four orchid viruses, ORSV, CymMYV,
CMY, and CaCV, was carried out using a multiplex PCR-based assay, a novel detection technique
that combines RT-PCR with fluorescent detection. The assay showed a higher detection limit,
comparable to the RT-PCR reaction or ELISA. The assay was then validated using orchid samples
infected with one or more viruses collected from fields and tissue-culture orchid industries. The

system offers a sensitive, high-throughput, and rapid detection method for orchid viruses.

B A LB FT T
B % E-mail : pcrl23@tari.gov.tw
3% 0 (04) 23317323
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PPI-10 ~#7 3380 R & FHh2 B F 2 BAAND -2 BH I RFE 2 Hhp
AR (FE SAFLAR S CRE Y BAFREAR S < R CRE §

TEx >R EMLE = F 4 ) Investigation on plant-parasitic-nematodes of major crops in
central and southern area in Taiwan — Hong, C.-J.' , Wu, C.-Y.> , Yang, J.-Y.’, Yen, J.-

H.%( 'Department of Entomology, National Chung Hsing University, Taichung 402; *National
Chung Hsing University Agricultural Extension Center, National Chung Hsing University,
Taichung 402; *Master Program for Medicine and Good Agricultural Practice, National Chung
Hsing University, Taichung 402)

# % (Vitis spp.) ~ ¥ #f % (Citrus spp.) ~ % # #5(Psidium guajava) ~ /* % (Cucumis spp.) ~
.|+ % #=(Solanum lycopersicum) % iz %< % (Hylocereusspp.) % o~ &% a i & i(Fd - H 4 &
WAL ¥ o Tl s F 4 A8 (plant-parasitic-nematodes) » & @ § At E o HALF £ PS4
rRgRS G oA PEY AR RS FREWRAET ¥ FIBIERARET

otk Amd i s EEL M - BETHFrRAPTALT U FFL L PR

oo iE RO cER e R AL SRR S EE R T AT A
FAPE S APEF S0 FORRET - AL AR AR 100 E b if 2 s ied hfE
%%iﬁﬁﬁw’&é%%a@W$wa*%%*&%o%%%m’ﬁ””ﬁﬁﬁﬁ
(Pratylenchus spp.)+- b3 & (71.92%) > = & + (22.93%) & # 1 5 i (Tylenchulus spp.) -

¥ 2 e384 B (Meloidogyne spp.) £ & ﬁfﬂﬁ(HemlcrlconemmdeS spp.)+t &) & 1.56%¢2 1.00% ;

M4 e T35 5 8 (Rotylenchulus spp.) = 5-(43.53%) » B = & 13 k4 £ (21.9%) » @ 12 AL E ¥
Lo ARG F] 19.09% 5 § 7457 & F £ (75.40%) & fr@%lﬁ(Paratylenchus spp.) > H = 5 4%
24 £ (Helicotylenchus spp. & Rotylenchulus spp. )& Mm B 0 & b 12.07%% 8.32% ; A #E
MEAARPE S K 7 (76.08%) c Bt @A EHEHE S g2 RBERA O Ao s TF
19.76% ; /] Havt MRBARAAETVRAE S 0 & F 50.00%E 36.17% > A w R L
e )@“’éﬂﬁ BAIE ARG 0 4o #10.03% 5 oA % P E it A B ¥ L (51.79%) 0 i 4
¥ ¢ § s B (Cactodera cacti) ~ =& 1 4@ & (Tylenchorhynchus spp.) ~ &34t & ~ 3% 8 & |}
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AEETOMAFBE IR I FITFPIRA G LR o HY RERAERERAR 2 S
TR hzZ A ﬁ@ﬁﬁ“wpmﬁmdwtﬁoﬂ”Bw@ﬁﬁﬁmﬁm CURIRE 2 )
RBERA L - IFRAIL > TVAASHEHET ot FH L 20 T i
BH > BRI BCRAFANCERSE PR AR AR S W LB ETHE BE - LTM)
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AT E b
% E-mail : swallowwul2@gmail.com
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PPIFIL =82 £ % FREHFAEZ BB REHE FAFH T PP %" R NI IS
thE s mea g 3 m’zrm% AR GMAu e AT AS IR B b
mE L SHERA S g ,%) Survey on sorghum grain mold prevalence in Taiwan and
Kinmen and tests on sorghum seed germination with grain mold-associated fungi—Su, S. M.},
Wang, C. L.2, Lin, W. J.3, Hsaio, C. L.2, Chen, Y. J.3 (* Seed Improvement and Propagation
Station,COA, 2 Department of Plantpathology, National Chung Hsing University, * Department of
Plant Medicine, National Chiayi University, Chiayi city, Taiwan 600)

® ¥ (Sorghum bicolor)» % < ¢ sorghum- % + *# (Poaceae) — & 2 ¥ A4z 4 > B 1-
3me 48R > “f8& 7 i 30cm > & fE- o ;TE% £ % 0.2-04cm > Epat (o A 2R
TR AR E PR RIRE c ARFELZAREFT > Re F 9 1,700 27 0 T E F]
FOERE o HEF QARP N ERORTIREY T FoHER B R RRAEITSF S A 0 P
mAEEERRERR i&%i’é@ 200 2 ERPPEHRB ARERFISR-J RLER

WA R A HAFRE -?;a‘ﬁff;fé”@ » H oo P (grain mold) o FE FS
Az g 2 B FAIVE T Jﬁ% VRACE GRS e FETRETE AT ERRAE -
i a‘.{?f@,)@*ﬁﬁ B B enfEA;5 20212022 E F AT AL S ¢ ATAACFEIATE S ZHRY R Z
EFPREREAL B ERBL AR ﬁﬁ“ 7 % (prevalence)’ % FHUELD ZH > L &
TEAFTE100% HihES c LARMNE- 92 ’;‘Iﬁs—, (incidence) #74% 40-45 % ~ #7
£ 10-40% ~ 2 B 25-50% ~ £ R 5 15-75% ; REFEH - » f‘e:.fﬁa)i (severity) » #74+ ~
FTE S REZ £ AW A 51-67-0852-2333-16-141%>H? U2 &/k Tk i
S e —?f@.ﬁ*’fﬁf&? EAHEBER T2 E TR R Fr g ERL S
BAZRATERRIEL L F68 B AHRRMEF AT L LHNREFF KL
SEFRNLS AP EUEREAF2FT 0 B ¢ & gk STK1-2-1 ~ STK1-2-5 ~ STKI1-2-
O~ STKI-2-11 tedafbis 1 % » 6+ 5 ¥ F AR B PE 2 90 % » 5 60-70% 5 @ 2 % 131
it E R SO S ke 4B A PDA L BEFE R T 0§ 2 *;;5] C R
Fiod > 2 A3 HAFHER 0 3 - Y - 9 4~ 47 H internal transcribed spacer  (ITS)
% Elongation factor 1-a (EF- 1(1)1%’» 70 10513 ITSU/ITS4 2 efl/2 i tg2 A 4 S f2 R 18 > 1
* BLAST 22 % R4 # 3¢ « (National Center of Biotechnology Information ) # F]& ¢
R PR T 0 #o% 5 Trichothecium roseum ° ~F 3 327 7}%1@*«?& FES E&]r’?ﬁ BB EE
A2 A FRFRAF LI RGIFRFAN ISP RAT BB TR IBIF T 5%
ESA I o ALY LU I LR L R e ) S

AT MR 4R
% E-mail : ejchen04@mail.ncyu.edu.tw
EFZ 7% - (05) 2717458
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PPII-12 i b a >t firp e B2 s 2 T - Rk~ AFw (M2 L2~ %
T4 mIL e ficd $+ § k) Pathogenic effects on Citrus exocortis viroid infected tomato plants —
Ku, T. H., Chien, H. Y., Shen, T. L. (Department of Plant Pathology and Microbiology, National

Taiwan University, Da-an, Taipei 106, Taiwan)

Viroid are naked, small, circular and single-stranded RN As which do not encode any protein.
Known as the smallest pathogens, viroids are capable to infect varied crops and result in crop yield
reduction. Citrus exocortis viroid (CEVd) can not only infect citrus, but also other crops, such as
tomatoes (Solanum Ilycopersicum L.) and potatoes (Solanum tuberosum L.). Previous research
indicated a susceptible tomato cultivar, “Rutgers”, showed severe symptoms, such as epinasty,
stunting, leaf size reduction, chlorosis and necrosis after infection, however, the pathogenesis
pathway is still unclear. In this study, we focus on the relationship between phenotypic traits,
disease symptoms and the viroid accumulation. To this purpose, 400 ng of CEVd RNA transcript
was inoculated to each 7-day old tomato seedling. Based on plant parameters collected by Plant
Eye F500 multispectral 3D scanner, the severity of each symptom and quantitative real-time
reverse transcription polymerase chain reaction (qQRT-PCR), plants were inspected and divided to
3 different groups : mild, moderate and severe. Relative leaf size reduction rates and stunting rates
were significantly higher in the severe group and the moderate group, but no necrosis and chlorosis
symptoms were found in the moderate group and the mild group. On a scale of 0 to 10, the severe
group had the disease severity index (DSI) of 3.30, which is significantly higher than those of other
2 groups with 0.69 and 1.37 respectively. Besides, similar pattens can be found in other three
indexes for plant healthiness evaluation, normalized difference vegetation index (NDVI),
normalized pigments chlorophyll ratio index (NPCI) and plant senescence reflectance index
(PCRI). As for the viroid accumulation, the severe group had the highest viroid amount, with a Ct
value 13.4, which is two times higher than the mild group. Form the disease severity index and the
CEVd copy number, there was a negative correlation with the R? is 0.98. Our results indicate the
CEVd disease development is highly associated to the viroid accumulation and provide the

evidence for clear disease progression

o > Sri—
AL LE s

%, E-mail : shentl@ntu.edu.tw
'E'Z 7% 1 (02) 33664602
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PPII-13 7}(55;‘;511&#-;};3}@ s 4 eﬁﬁ;ﬁﬂ;q_*ﬁgg 2w’ < N A T

R EEL R4 RR LR A VTR BA S HILE k) Occurrence and
taxonomy of sclerotia-forming pathogens on rice—Kuo, C. C.%, Ou, J. H.2, Teng, C. Y.}, Liao, C.
T.1, Chen, Y. C.2 (*Taichung District Agricultural Research and Extension Station, Dacun,
Changhua 515, Taiwan; 2Department of Plant Pathology, National Chung Hsing University,
Taichung 402, Taiwan)

ke(Oryza sativa) s ¢ B ER s (T2 - > A THFF L35 5 fop T hix
%’—E‘ ¥ ke 45 Jm (Rice sheath blight disease) s @ B 1 & 23 end EBFF/HT 2 -

SRR o WA T FEER AR SR AEY § LR RS ARk op s
wﬁpﬁrﬁ BB IREE }?3)1,} g 5!5&]}]**:’}#13 o AT e BR A K110 72 111
EFIaFEsREC kiR %o F AR E KRR E S BT AR 0 B A
AR Y = L S UL S ROIENE F b S ST Py SR 93400 -3 SEEE
MR T RGeS R EEARL FFHE  AH B AT HEETL > AN R
P (Nakataea oryzae) * ik g F(Sclerotium hydrophilum) > 3% e § 5 f
ok R 3 F e PDA AR FEVA LB < PDA R AL > RERA
(Rhizoctonia solani) * 3 Ft: ki # (S. hydrophilum) 2o Ft:'s 5 % 2 ~4-é 4 »
SREBLGRI S AMIRE o WFFTFRDIR Am RE QI Y L S 4
L= mm 2 B R H AT S AARREGR  Aagmst gL > 5 4200.4-0.6 mm 2 oo
TR EPRE (N oryzae) 2 F¥RFEEEHA . S L LmARmd s LGRS0 Gk
FoELFA0.2-0.4 mmo R IMAEF O H LAY 224 A PDASCMA 2 WA
2QBBAT L AN RER 3L FIEE A 40T 2 SCHRBET AL 0 AHTFNEE
PR ARG R R ot 28CTRE 0t (A B A AL EEARE > T 20,57
mm/day 5 -] 3 EPop FSE R 32CT o S PDAR A AL K@ RS FE 71T mn/day
ﬁ#ﬁﬁﬁﬁ%@ﬂ%%tT’%Mﬁ%%4ﬁ‘&&%’L9%mmmw%w:ﬁﬁ
PR R A TR R R R R B R AT RS o ] B
ki oA 5kiﬁg%3%ﬁ’*“wﬁﬁﬁﬁ’ﬁ#mf%ﬁﬁwﬂiﬁmﬁ#Lﬁ
% - Vﬁm“Gﬁ#ik%*%%€$&m£m3ﬁmfﬂmm»i*wa\ﬂé% #
%0 10%zE kR A E 24, 9% F e USRI 3 A ]37]’]:" B ]37] E:] id Edrd| vk
100% > 7 s 8 Fopd g2 55 Tk -

\\\?{r

EE SRR Ly
B % E-mail : kuocc@tdais.gov.tw
@ 7% - (04) 8523101 # 331
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PS-1 [ /8L 30 Rk & miﬁ\)fmfé/,}—k P gy - ol g 2 HRAE I RS E
"R E5< 8 f? Al AR £ 4R ¢ 4 F % B %22 23 %) Studies on the DNA
barcoding to the fruit-piercing moths in northern Taiwan— Lin, Y. - P.!, Chen, C. - Y.2, Chuang, K.
-H.2, Su, T. - J.! (\Department of Plant Medicine, National Chiayi University, Chiayi City, 600355,
Taiwan, *Taoyuan District Agricultural Research and Extension Station, Council of Agriculture,
Executive Yuan, 327005, Taiwan)

HERPFPRETRE T FHESES PR BT A2 LTS F 28573
FRPEFFHARFIBGEIANTERE LA GG > A pMFFEAIF S E
EAE A MR ¥ T LFS K R (Frult-Plercing Moths, FPMs) » # = 2 2 50 =4 & 47 #k
2 d FRATRNT ER I RBP R BT EREER L s REN E I AE N
HooAF R IR M B AABERE c SET ARSI PR LA TS
AR Fep s REARLIETR KRR R EFSRAENLIR AT LIRS 1T
SHE I R o AT E LR (mitochondrial) DNA 2w & % § it ¥ 1 (COI)
¢4 A ¥l (nDNA) * 'rﬁ%’?fjﬁ’f*"«’ I 4 (LSU) %4 A 5] (285 D2 4- D3 T:sp ) 1 %
¥i * 313 (universal primers) > ™ Z B~ f eR % ki 3 & A (vouchers) = {8 X 2 Ak F]4E
(genomic) DNA % #-4% (template) > i& (7 R & fssd g F & (PCR)- TR A4 L ST/ ~ 25
BiEL  REFE 2GS k%A DNA A3 FHRE c PSR- FTRETRY B4
FORk g R F Y LS sais E £ 98 (Eudocima okurai (Okano)) 5 3 & & T 448 > (2 = it %
PNy RIS EE TG % FIN 18 % #cg R 5 55 E K94 (£, phalonia (Linnaeus)) £ % ¥ %
1t (E. salaminia (Cramer)) o 4p B 3L i %:ﬁ LA T o R P FTRET APIRP
TARHEHS R ERFEFI AL R ET TRIEFITFEP IS RGO 5135 o

kARG
7 % E-mail : yenpo.lin@mail.ncyu.edu.tw
T - (05) 2717814
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PS-2 P~& A il #* (Lardizabalaceae) % B + il (Akebia longemcemosa) Er2 BfsE R
1% (Eudocima okurai (Okano)) # EF{ g -+ E L kol - mrig 2. s RH2(M: £
B e Fgi s mrc B £4 R € P F R B £ 23 ) Studies on the life history of
Eudocima okurai (Okano) fed on leaves of Akebia longeracemosa (Lardizabalaceae)—Su, T. - J.%,
Lin, Y. - P.%, Chen, C. - Y.2, Chuang, K. - H.2 (!Department of Plant Medicine, National Chiayi
University, Chiayi City, 600355, Taiwan, 2Taoyuan District Agricultural Research and Extension
Station, Council of Agriculture, Executive Yuan, 327005, Taiwan)

% o2 (Fruit Piercing Moths, FPMs) 5 - # = A7 {5 & F 2. 885F > B T (¥ 5 fa4F
R4 %ég\ézﬁ\ﬁ%\ﬁ\ﬁﬁﬁ\ﬁ%\%\iﬂii%EOEﬁ%ﬁéﬁ
R AR R TR R REEF AL > BRB R AR R ¢ “i’»ff“ijﬁ’%
*7 °m}“£l‘m%’- FLHAEHFIRRAF TS TRHFTRERT TH R EFIZ = %
om0 BpadsE K& (Eudocima okurai(Okano)) % 1 & g T 2 frfd - it 7|35 3 fg/\; =l
SRAHARFTARL > PHLEFI R EANEEFRIZTAFRIAEFRER &
HFE A @%71;¢ﬂ K AP TSGR E RS FERET R RiE AL
(Lardizabalaceae) & B &3l (Akebialongeracemosa) 2. & 5 » Y8 B 25+0.5°C ~ pp % &
80 £ 5%~ kik# 12L: 12D 2 TH €47 2 o 5 p TR RT Fimisdr B EEl
GPHp s ML SN 2 B Hp S VAT S M ST E o epse ) BRI R A R g e
e fi b ez e BRIt ERY > F ) AFLEATE > kML TWOSEX-
MSChart $c#f:& (7445 » @I P AHAS ()~ ERFAF (Ro)> ¥iHAESF M) Tioe &
PR (T) % 238 %348 ufw h > B4 % SigmaPlot v14.5 #rdge 7 @M > &R L&
WEEH RS (L)~ SRR aES (m) 2 EWERAES (Im) o “THEBRE R ET B

B BSFET 2 2% o

kARG
7 % E-mail : yenpo.lin@mail.ncyu.edu.tw
T - (05) 2717814
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PS-3 g Vs At R PR R RIS B R PSR F R L BRI T RS
N SR qu3 H2? (AR PELR e RRLE L2 PR A
g %5 Bh s £4 0 € T F B %223 Application field and control efficacy
evaluation of rotary moth-repellent lamp for fruit-piercing moths — Chen, C. Y., Chuang, K. H.1,
Su, T. J.2, Lin, Y. P2 Yen, C. C3 Lin, L3 (*Taoyuan District Agricultural Research and
Extension Station, Council of Agriculture, Executive Yuan, Xinwu, Taoyuan 327, Taiwan, 2
Department of Plant Medicine, National Chiayi University, Chiayi City, 600, Taiwan, ® Hualien
District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan,

Jian, Hualien 937, Taiwan)

% % te & (Fruit-Piercing Moths, FPMs ) 2 iT & +4F] ~ 377 3 R 2 8 F K B Fv 22 7 i b
FLZE P A M RE SR RT r BEF A T2 B o TR A S T Y Pk
TGP R PR HFREF U EERER REF R RE RE(F R F)RSE
RABEA L 2 SRS TRE AR | YR BSRERE AR SRR 0 B
PARR L RRTBE S S R RS PIFIPR S S ARG 5 R ET R
B RECEARET P Ao Rokock o A2 PR s L o HEd 0 BFREEL B
PR E oo PR 2 Al S AiE R S o AT 2022F SN F T 4R B R PR
FOEBESRER B AR R R RIAT PR TR CET R R AL TN F R
PR 1 SN R SR B TR R AT LA o U VA SRR R BB
KRR TR R ﬁ@*’#wﬂ%umﬁQSARoﬁ%yﬂMEW%%R&ﬁ
T F P EAE%U T o NOSEEF R E R EFIR R RIBFIARE TR LB B - E T H 4
ﬂﬁiﬁﬁﬁ—Eﬁ*ﬁimﬁauk%#$$%ﬁair@@%%%hﬁﬁﬁéﬁﬁ’
T AALT6THE ~ocE o FUES : RBITHITEF 4 » AF B EZAF P LT R B
WrPERER S FEFRLE A2 3R X2 HEEFTE s 2% RIANT
Py R SAE A RS~ £ 85k T R nh(Budocima) 2 i K A7 7 2 B % s g
s FETFHRE 5L S HEF SFSF AP > TR R S R
FE IR o

#\

TR A DI
#h % E-mail @ yen @tydais.gov.tw
7% - (03) 47682164 315

101



PS-4 B AMEARLELFAAFADL-THE ~FAR -P8E - 2H% -7 &
7 (AR ¥ LR ¢ R ¥33% Tk & 4 ) Investigation on the occurrence of ladybugs

in pomelo fields with different framing methods of Olalip—Dong, Y. J., Hsu, P. C., Yang, W. H.,
Lee, F. C., Shih, H. T. (Taiwan Agricultural Research Institute, Council of Agriculture, Executive

Yuan, Wufeng, Taichung 413, Taiwan)

EEBBING 600 5 2 Fene LB Kk 2ELAG A8 AL~ o HE R
GRS A i?i | LW 3 #4€?i”ﬁhﬁaw’4£ﬁﬁ%ﬁ%
PURREY LS T EAHEAR TP R A SIVE I B EEY R > e

2

BAEFE - %ﬁ\ii% T RPN A DY MIAAMAETANE 6000 fA 0 H P 90%m b A
TAAFORERELR ASY ERTANGIRG - SPBMELS MY LR
LFEY ORAFL A B 2022 £ 17 3 114l BRAMERF2LFZ 4
Faf B LF MFREERRIAHLNEFIAADAE R LFAEBATSH 6419
SRR > T2 LFEAAT 4B 18230 88AA - F W AR ATIAAKE B
STEFII0OB M P AR FR R AL R A LR BRIAAE S RS
(Sasajiscymnus tainanensis Ohta, it > 383 & FIEAZ 52.6%) ~ 753> EA R (Sasajiscymnus
orbiculatus Yang, 21.1%) % 2 4 3 ¥5EAF (Stechorus aptus Kapur, 10.5%) o 7 # < & F g%
IAE LN B EAR (Scymnus yangi Yuet Pang, 27.0%) ~ & % 2 BB (23.5%) ~ 2 & S isEAR
(Stechorus aptus Kapur, 10.9%)~ 7832 EA# (10.0%)~ 232 5 EAR (Axinoscymnus nigripennis
Kamiya, 7.0%) ~ % s '& $ I8 & (Cryptogonus orbiculus Gyllenhal, 6.1%) % K #2883
(Sticholotis formosana Weise, 6.1%) - s 2% AL ~ 2 % S8 AL 2 L BEEAS &7 11;&;@ E
FIA AT EBEEHFR R CLE] 2 Pt Sifive g PEIAA %Y FoLLE

oo BT AR BEAR o gt “f—"r CArg R MEAREE iYL lf]?‘?f\wﬁ%‘?
FEEMF OGP LF TR RNFIRIF AT LR RF DR TG

T A=
%, E-mail : yjdong@tari.gov.tw
?Q\FZ & - (04) 23317610
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PS-5 4 # & 2 8+ §i Cacopsyllaoluanpiensis %2 0 Candidatus Liberibacter /& ‘w2 f& 2

%2 J Zprtap- B2 P w3 AR AR ¢ L §f§;}—}a:ﬁﬁ@§lf‘. ~ 2% R4
WA R FARE[E L IR BARRAR L VIR B gy ¢
) Investigation on the ecology of a liberibacter detected in a native species Cacopsylla
oluanpiensis in Taiwan— Zi-Qing Fang®, Shin Lee!, Yi-Chang Liao?, Man-Miao Yang® Chia-
Ching Chu!* (!Department of Plant Pathology, National Chung Hsing University, Taichung 402,
Taiwan; 2 Department of Entomology, University of California, Riverside, California 92521, USA;
% Department of Plant Pathology, National Chung Hsing University, Taichung 402, Taiwan;
“Advanced Plant Biotechnology Center, National Chung Hsing University, Taichung, Taiwan,
National Chung Hsing University, Taichung 402, Taiwan)

Candidatus Liberibacterspp. % — #ic g 2 ¥ 2 3354y L {82 o P o & 07
-4 @3 Ca. Liberibacter e B 5 3 B>t~ & 7fi (Psylloidea) =& & » %+ Ca.
Liberibacter &2 & § ¥ it & 3 & F i i mr&g Moo ; F8%4 3 B Ca. Liberibacter %= 3 i
L FE & oK A5 (Citrus huanglongblng) ELThmT o aREL R
T o) {7» L7 m Rt liberibacter R|d > 5 iF » chdx st o AFEF A Wk ¥ 11UZ B
AHETBa 1 ;? A E R AR Cacopsylla oluanpiensis » i & {7 7 liberibacter
i’} 5P'I°.‘~"’§<§3F':I" b BEF P PG A A s RIF] liberibacter i fo RBP4 47 BT
T F A% M R & Ca L. europaeus (CLeu) i & 4%iT o gt ¢ > ﬂ%ﬂi» S U=
T R & pF 4 & & (quantitative polymerase chain reaction) #£ 347 C.oluanpiensis %] ~
ez e eHEF 2 Cleu (g LR 8743 0 %ﬁ LI A s B2 AR liberibacter %
C.oluanpiensis * z_ g 4 45% Bt %) 3 o PR R % % 3 > C.oluanpiensis =4 %] 2 §8 4
BAhfig A Cleu (a3 BF OB mlten AL A ¢ 7% Cleu 2 g2 4 F2)m &>

Bor % A7 o § ¥ C. oluanpiensis mi‘ﬁ* *RE e AT H R Cleu & C
oluanpiensis 2z_ g %Lft@%%’i?ﬁfg ;;F%,];y Fa53 3F 5 3 b2 figo P a2 % F Bt
B4t~ &2 liberibacter fo BF 2 3§48 i,@7 ;,1rro

HEA DR RE

B % E-mail : cchu9@nchu.edu.tw
3% ¢ (04) 228407804 378
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PS-6 # BT agitfeick 42 8 & B @ 00 B § v (Raphanus sativus )+ ¥++7 ( Myzus
persicae ) s bl-fEdH v ppylomEiE (R BAFRAE K20 FL R L
M ¢ R4 5 ) Effect of warming and drought under climate change : the case of green peach
aphid Myzus persicae on radish seedlings Raphanus sativus — Chia-Chun Chan', Ming-Chih Chiu?,

Mei-Hwa Kuo' ('Department of Entomology, National Chung Hsing University, South Dist.,
Taichung 402, Taiwan; >Chinese Academy of Sciences, Xicheng Dist., Beijing 100045, China )

TfRF GRBEALEEFES PR AP AR R T H R R BT L
depgit s AR EFFRIATOFL oA Lp RBREY CEFAFFFLIT R R
P FF Pl bldeag it s e E MR BT o Ao F SV RREE L > RAPHE
5%@4“¢Tﬁﬁ$& BT ES c B S EHARA R PR B

H s i_ijr;’rﬂ‘* o Fgt s ?ﬁ%ﬁi‘ﬁ?ﬁﬁ“&ii&ﬁﬁ@” I P
FiRdefm » A SRS FETE FAEIITIEY o AR
Ekﬁﬁx%mmvpizk’$@¢wlﬁ7kiw
PEimmit iR R F g 6°Crdm R eg it (F 2 1.4°C; 32F 30.0°C)~ @ mogit (4
Z3.9°C; 58 32.5°C) % B it ( P2 6.4°C; 328 35.0°C) s M2 s a4 3 7 -k & (100
%I EFREITL VEHRRFZ B4 RERE 3500 I REITL AR T )
£ B fh LT 38 (78T (Myzus persicae ) *t & § w (Raphanus sativus) + 72 & % 385 o
It ehis- LB gUnx ’é“%%i)?'fﬁ#%%@ﬁ— AAEF A RSN RE (¢ 2 E
SEHEHE - FIER B J’? SE P AR RE ) AR W aE S R .
SERAPH RGBS ORH {#B? BEBiche ZefF TR AR MR agit F A BEH
ﬁ’%%%$®4&ﬂg/%’méwﬁfﬂﬂwﬁﬁ“@JHwEJ*@¥T%GKOWD’?
BRI BERT (07 (P0.00]) FE P aE G KR AR B G 2 g
BAEREERE P A3 E FEP<0.001) -

—r

;}&41 s ¥ L RT i,ag\
EHREFFAEE > T

l\.) F‘a m‘iﬂ
S

&AL FRE B
g % E-mail : mhkuo@dragon.nchu.edu.tw
@35 - (04) 22840361 # 565
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PS-7 BBt 2 R RfSv RAF IR E-FHCE - FA R -Hod - 33% - 2R
(7 7% Fm% $1F ¢ P ¥£:#% Tk $ 4+ ) Investigation on the occurrence of ladybugs in
paddy fields with different framing methods of Ceroh—Dong, Y. J., Hsu, P. C., Yang, W. H., Lee,
F. C.,Shih, H. T. (Taiwan Agricultural Research Institute, Council of Agriculture, Executive Yuan,
Wufeng, Taichung 413, Taiwan)
EAAE T H P AR R B 22 T 490 HAiE 6000 FEAA 0 H P X 90% A
WaAFESFlLvRF el AT A A REFRR R AR RRAAS T A
AR A FRETR S FHRCFTRE R EA G LY S ETRIILE AR A
RLES BV EFRIAAB cIRANEEMN I TR LT PRI AP ic E o a2 R
Flo v e P fed B3 s o FIAIAAA G2 B G Ri ioa fAK B{rd £
%ﬁ&%w??ﬁ#ﬁ4#ﬁﬂ’ﬁﬁé FRMEEFAR LR A 0 SRR
JRE RIRiokfe AR 2 B TR P REHITS E AL R 4 B 2022 £ 1
PRI PR S i 7 J\?f\e:” 205 e ok ASe o udFRZZ IR AR &
FEARMAMA AR kAEe B AT 13 B 1548435 L8R > 5 18 J\fe% e - RN
11 ﬁﬁf\ﬁ 538 SEAS o ff 7ok AEm l&%"ﬁf\w » ZAHLEAA ( Scymnus hoffimanni Weise » ik
A G PIEAR 27.4%) ~ = iEEAR ( Cheilomenes sexmaculata Fabricius, 23.9%) ~ & X EA RS
(Propylea Jjaponica Thunberg, 21.4%) % ¥£EAFA (Micraspis discolor Fabricius, 18.6%) © 7 #%
RAsw REEIAG G REIAG (61.2%) ZH L EAG (15.6%)~ & REAA (12.1%) 2 = FEASG
(6.9%) - "fﬁ_gf\ﬁ%" i }\7&’ FAEENFRORE }\7}9 b HAREA[ATF T2 G
KfEn FABEREFAR kg AEZ o Rl F st REPEAAEKE B PR
R S I a#ﬁ s EFIF LN ST B EHE S o

ok =

~!3

“L“-Wt

T A=
%, E-mail : yjdong@tari.gov.tw
?Q\FZ & - (04) 23317610
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PS-8 & #H i £ fu(ds) Fék2 57 =5 E+H 2/ (ArmRpPiEiie¢rLs
ATt # 4 =) The revised checklist of citrus insects and mites in Taiwan—Wang, T. C.,
Yeh, C. Y., Lee, C. Y. (Applied Zoology Division, Taiwan Agricultural Research Institute,
Council of Agriculture, Executive Yuan. Wufeng, Taichung, 413, Taiwan)

AFFEFLATFOHE DT A ér:?’ o413 1943-20024 40 # ene e 0 T o
%xﬁ?cﬁJ N r/‘?*ﬂ*”pm r'i‘J N bt ’f‘-‘" B = F’*‘%ﬁ’ ) e Df.ﬂ_if"'w?ﬁﬂ
EFRIECE A SPEN ¥ & L Faéﬁ%%%ﬁ%’ﬁ% THTH 2R S EETR
#1¢ (Global Biodiversity Information Facility) =t} 275 @5 Lokl » FRFEFFL
e 4 & & (synonym)engrs » f*é”%’“’éfiﬁﬁ At e e T AR T LT
BrR, >~ TEREFTALR ) > TR MABRSHT A S 2 Ty RERE
SN R, A u R P 011225 139347 2 2148 0 G B AMEE F L RE FEE ok
EEDTTAL A0/ HXF L EFANGL T ALHE12M 2P HHF T A L2
3351 E G A% s ERp 174 - Bi2p 1648 - X2 p 15048 ~ FURP 344 - #ie p 9644 -
Hi2pb0f ~ w2 p 1~ P 12 1T % 5T b o

e R
B % E-malil : insect6925@tari.gov.tw
3% - (04) 23317628
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PS-9 ¢ EHmis AR R R Y2 BT HFEN AL RIAA FRAF- 0 T e 2
e 2 L ER (! fﬂfi}‘mﬁ FLH ¢ RERHRTER R FR%KR A TES B3 k>
‘FErk ¥4 R R P E KA R 4 ¢ 4 K)A Preliminary survey on the damage of

Conopomorpha sinensis and the resistence response of longan fruit — Lai, P. Y.! | Fan, Y.
T.2 ChiangJ. L.!, Lin, Y. C.!, Chen C. S.!, ( 'Department of Plant Protection, Chaiyi Agricultural
Experiment Station, Taiwan Agricultural Research Institute, Chaiyi 600, Taiwan; “Taichung
Branch, Bureau of Animal and Plant Health Inspection and Quarantine, Taichung 402, Taiwan)

—
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I

¢ & wik (Conopomorpha sinensis Bradley) ®_5 % 2% fe 4132 € & L4 75 »
S AR R = b oﬁxﬁﬂ;g;%ﬁzozzﬁsfa& LSE B R P Emisat
TWRGEP2L BT B9? ERP FHRBLIPRE T BT 21 2 77 p RETIA Y
B EFARATE LB L 633%3F 283% 0 Hiis 21 pH &R 18k T35 14k
FoeR B RRRBZIFRREEFRACCT REF LTS 282 98 p 0 A B L TLT%
% 55.0% @ B#icis 28 p H K Pk Bc -6 > T 128 P o e - 8 AT 21 p R T
F 7 i 30.0% > #i-ts 49-161 B s E T H AN 0-6.7% 0 BRF LT HEAAN > £ T Fh
BAABICIE 28 p 0 XTI L 383%  Fi-ie 56-126 p % F F LA 0-13.3% 0 &

ﬁ%%’f‘u%%«é Wi 2 u»# oL R R T A (BPTCE T35 p) o~ A a
H 5 70.8%  RFHFTOOME BY GHITH 35161 ) rEAH L FE D 01% kA
TI"ZP\-"%’& PRI S G Flah 2 F 2 BV B 7 RARRE Z IS a 4 o IR
BERE TR AR BRI N R AT S AFERLNS - AP IR AES

Pric e RRE R PR Y BRI g IR F Rl iE R o

B A L HE 4R 3
7 % E-mail © tukust94413@tari.gov.tw
%35 - (05) 2753237
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PS-10 i % VERAT AN AL -FRE ezt 2 A0 FEF2 MBS m
EACARN @%wﬂh%iiﬁéwa&%%a%%\%w%ﬁ%ﬁﬁ%%i%ﬁwé

VRV BB R I 12 & %)lInvestigation and study on the disease and pest of Kenaw in
Hualien area— Tsai, Y. C.%, Chen, S. Y.1, Li, Y.}, Dong, Z. X.2, Chen, Y. R.2, Chen, Y. K.3, and
Chen, T. C.2 (*Hualien District Agricultural Research and Extension Station, COA, Ji’an, Hualien;
2Department of Medical Laboratory Science and Biotechnology, Asia University, Taichung;
3Department of Plant Pathology, National Chung Hsing University, Taichung)

% (Allium macrostemon) #_ a X A ¥ ¢ @ ARG EFH » FXRAXNES > AT
ém%h””%ﬂWixﬁZ4ﬁ<Wﬁ S B AL R R ARG L S PR
A EAEO o d AT EP GHF REH A GREFHEFFRAF ERLAREREIA 25
2w&a@%gﬁ;%a’gﬁwm%ﬂ‘r%wpDﬁﬁw%ﬁgéw Ggiefe R
PEONEBVERATIEH A RRERRTH > BERRFET LG IS 200
FHIETH > s AP PRI B FETHES > FLT Y PR 2@
SEFLVERATFLOBIE (IPM) 4 e B AR 4 3 S Fa @2 § - 15+ 5
IR RN R A2 5 Fared s H e fRheim £330 5 3 ETT. 8% *3B5 VET R
£ E R AL 2 B0 7 gR g vt T#ﬂﬁa\;’ AFyt110#£117 2 111£37 A %R AAAL S
FARBGEERTRAE > BT o0 20 FVRRFINVEENG Em2 Elepde T4 1
LS S SR A ﬁa—?ﬁ[ﬁgfgﬁk%ﬁﬂ‘ﬁ%}$£ #H B %k/»\éﬁf;;? s EE Fﬁr mﬁ_] ;YA
ﬁﬁwﬁ4ﬁbﬁ%ﬂvﬁﬁ#%@ﬁu’ﬁf“m%'i@%i”°¢ﬁm% |5 % A
FERL AR I NVEEE Fep T AL S RER S VERIREY 22 ET
2 fEREFR S RASRERR T LS ,1*;[;‘5% %f sk » 12 Carlavirus (Decarla-d1/Decarla-
u2) % Potyvirus (Potyvirid1l/Potyvirid2) degenerate primers:& {7 RT-PCR 7™ # # tgDNA & £< »
-l B E AT FORIE Q134 (genera) #2044 (Species) f}%% °o e fili%
TML BRG] S FWFERIBET S By dep T4 (o AR R Ekp D

m%z; /FH”'"'TJfﬁ/? 51—‘)55—%-"’_'5;“ =2 *E”]‘;\—‘fﬁﬁé{{’ Z_ lbfﬁ‘g # B‘»pu[ﬁi%fﬁﬁx‘? v NiE 2 AR
MEioieg e his » TR VERAFP S e I 2L B P ERD LHF ¥ ARP VE
EPATE S ARRFFATEHEMERLTESL 2w o

R 1
B % E-mail : yi-chen@hdares.gov.tw
3% - (03) 85211084 3600
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PSAL 7 st L AR FASAG YA REECILE FAR H e a9
B2Eampb A B ¢ LER% Y B e 2R BAF R A H k) Isolation and
identification of gut microbes of lesser mealworm (Alphitobius diaperinus) larva from different
habitats —Wang, T. C.}, Yeh, C. Y.}, Li. Y. H.}, Wu. M. C.2 (*Applied Zoology Division, Taiwan
Agricultural Research Institute, Council of Agriculture, Executive Yuan. Wufeng, Taichung, 413,
Taiwan; Department of Entomology, 2National Chung Hsing Univeristy, South District, Taichung,
402, Taiwan)

5K 4 7 & (Alphitobius diaperinus) >t %t % 7 £ # (Tenebrionidae)eng & » 2 & 12 4p
FAR PR LEEAY PR B aEHE o d AR GEBRGTHRE G o HERe A
ﬁ@ ST ERTT R AR AT UIBE R AR R EA SR EFE AR AR T A
B2 % 3E 0 M 16SIDNAGE (7 T R v 0 Bt A FIR IR R P EETI Y o TR
BBt 3 E % by 225 S fRdpliot o WEB R G 24BIREY > ULBE R
AL R20B fmEL 1454k 7 - 2 ¢ 1 Staphylococcus i shim Fjde 5 0 B F At HL 4 & é;t
Yo eaB AT A oL 3 ¥ £ R 4oBrevibacterium -~ Curtobacterium
Roseomonas ~ Dermacoccus % 4 % 3. &2k 4 ¢ ;@ Glutamicibacter ~ Gordonia ~ Enterococcus
FREFERIHLY CHPEFGDEE RRT R M o LY %ﬁwim%iﬁwmé%
R dp &(Shannon Index).¥) 5 1.01-2.65 » szt~ 4715 m kg ¥ £ B (p=0.2369) - ~# 7 %
T e ++ﬁﬁwwm%¢m74#;ﬁﬁﬁ&m %éﬂ’w{%&mwﬂiﬂ
i B ]“i_’f_' # Staphylococcusfenimfd 5 £ 5 Vi 24 LHB 2 YA BTV VM-

#\

A 23R
B % E-mail : insect6925@tari.gov.tw
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PS-12 & * H < F i) (Maxent) % F 18387 k44 & & Nilaparvata lugens (Stal) 2 ;
2 FAER-FEE KRR (FRREELR §RERRTRET P ) AnExplore
of MaxEnt modeling used to estimate the distribution of Rice Brown planthopper (Nilaparvata
lugens (Stal)) in Taiwan under climate change — Fanjiang, C. C., Huang, Y. B. (Applied Zoology
Division, Taiwan Agricultural Research Institute, Council of Agriculture, Executive Yuan.
Waufeng, Taichung, 41362, Taiwan)

kAR R SRS ITERE & hT 2 - 0 A & SO HCR] (Maxent) $-k fisd
hoBE RS EFEH BEL EFFRESITT

PP TEERRL S BRTIEE R B R
FEEE 6 2 ROC W &7 6 f# (AUC &) 5 0.946 %5 3 S 2R} A
%‘r?%ﬂiﬁxﬁ g EFFRAELEBREEE ARG EERE T THFERL By
B ESA R EHTEZAREA AR N AT ANTR-F > UEs T RE G
Tad R e T b B2 B hssp370 FE Tehi & F ERA K3 7 L5 & 2021-
2100 # Fab & du» # e Rl g T I9F R BIA LS R PR g A TSR
PR R AP P REAIEECFRTRELSFLABT AR AN G 2
FRAFR -

r i< ‘{‘&a

R
B % E-mail @ ybhuang@tari.gov.tw
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PS-13 # i Z R H& RHFMRFHP L 2P T HA - I A - FH L - S 20 (A2 AL
PHRFEP -ff # %) Climate effects on population dynamics of the yellow crazy ant,
Anoplolepis gracilipes—Lin, Y. J., Wu, C. Z., Yeh, C. H. and Wu, L. H. (Department of Plant
Medicine, National Pintung University of Science and Technology, Pintung 91201, Taiwan)

£ X H % (4noplolepis gmczlzpes) SERE A > BEFAE B2 & A REE RS - 3%
#;'ﬁ?f’?;é«'?”%')iiﬁ PR < 5'3' Pl F R *P?L’F}i”ﬁsﬂ{*ﬁfﬂl
(MAXENT) » fiinfe SHK 6B L8 5 B4 2 A2 $20ka fE0nf g 48 > 4
P N 0 S T T ey
b R AP L300 T RERBE S FAN AL DREES G B af
FEA  BEKETE B L AHERT AR AR R RHL AP £ R
ﬁ%ﬁmiﬁﬁﬁd 33%+F 2 3 100% ; A kS Ba g S AmEEs i g ES

@ p 100%T % 5 33% o ik #ok et R ﬁﬂm 27 1400 £ 5 > A2 K KHERGE T
iﬁ"%] ERPFESTE L P EES R RO LR ’:}a:ﬁzﬁmip”jéi LIRS
RPREHEFEORE §TF P RE LR D TF T 0 BFRRED A B R
ShF E FlF o R RHEIREFER E A £ f‘if’%?fa*i 400-600 % F ¥ > 3% B £ o
By &S o AP REASHAEAE R FALE 600 K S g d KSR
oo AR L RIS E LG & m“i'iifﬁg%réﬂﬂqﬁ’ Flt A “f’ HHEE
FERVFRZFES N DRI RER AHRDER CRELT BRI ES
PR TR R A LHIRTTEFER G o

/\- W
FL- I g

FORREN

% E-mail : lihsinwuu@gmail.com
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PS-14 * f ¥ 5 J\?%_" wRem % PR A8 3 FALAGFEZ AR s ]\‘? g
Telenomus. remus # #R 2 2 s fg* o B-L LB - HFhARE L 2w (R ABLfEH
< B %5 # %) Effects of wRem and different host eggs on the life history of 7. remus and its
feasibility of biological control —Wu, C. H., Lai, C. T., Wu, L. H. (Department of Plant Medicine,
National Pingtung University of Science and Technology, Neipu, Pingtung 912, Taiwan)

J‘f{g Pt Telenomus remus Rk k% &5 A X ik Spodoptera litura +~ 3 0% 4 2% g
e ATHP AR R e e BN FE R S frugiperda TR B E R o jfi Zrit- RS
Wolbachia » { ¥ ¥R g | PEAMET 1P A 51 E - 2% BIFE D) s AF LR 12) 2 F
wRem R 4 H25% Tremus 22 85 AW E 3 A2 B4 Fe S8 F M4 P
Bioh T BB PV o BB R TEF S T HH 4o wRem R %o Toremus 3 &2 18
REABEEF TS FEFEE A S frugiperda e F P REE ¥ B Y S, litura 10 B - B %
wRem *## 15 Rep vty 3E 98-99% > A A EHEep A T L 67-76% F A EHERERT
B4 wRem e T remus v F Beng Vel g >tk F RAaJd2 288 B 5 @ AR % wRem en

T remus *Te5 F e g vplcdr 2 K &K ke 066 5 > AR 2 wRem {6 0 € 2 FH 4 T
remus >t R B A PR 5 ¥ b > @R 4 wRem 0 T remus k)95 EJE 2 % S. frugiperda
BJR A A v f s Bl b0 S litura BJE 475 B4c 2094 & 5 B 4 wRem 18k /a5 EJE [ i

S RIw R 763 B ~8.04 B o A7 iLF R A wRem hpFiE 0 T remus TH kdT A T S
fruglperda i R A g RN R F S W A o SRt > @ % B 4 wRem - S. frugiperda 4

EF G R E ek o A KB wRem 7 R 215752 T oremus 473t F LA vk &
/aie{ B WHFERY Tremus 2525 ISREL %L TN

AT E 2w
% E-mail : lihsinwuu@gmail.com
EFZ 7%+ (08) 7703202 # 6168
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