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Biotremology—Insect systematics, behavior and application of pest management
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Liao, Yi-Chang', Yang, Man-Miao?
"Department of Entomology, University of California, Riverside, CA 92521, USA
?Department of Entomology, National Chung Hsing University, Taichung 40227, Taiwan

Abstract

Vibrational communication is a primitive yet prevalent mode of communication in insects.
The vibrational signals are transmitted through solid substrates and usually inaudible to human,
and hence attract limited attention to scientists in the past. Nowadays, this mode of signal and its
study is named biotremology. More than 195,000 of insect species covering 17 orders have been
reported to use this mode of signal thus far, and many of which are hemipterans. Psyllids are one
group of insects that utilize vibrational signals, especially during their reproductive behavior.
These signals are species- and sex-specific and closely related taxa tend to share a similar pattern
of signals, indicating the vibrational signal is a promising systematic character with phylogenetic
significance. Not only for the intra-specific communication, vibrational signals also have been
found to be involved in communication at inter-species level such as ant and butterfly symbiosis.
Larvae and pupae of myrmecophilous butterfly species produce vibrational signals to attract their
attending ants for care and protection. This indicates that multimodal communication accompanied
by vibrational signals of insects is important and widespread. Recent study of biotremology has
further extended from basic to application. As vibrational signals of insects are mainly employed
in mating behavior, mating disruption or trapping of insect pest can be theoretically achieved by
manipulation through playback of vibrational signals. The application of pest management using
vibrational signals requires more empirical evidence and possibly represents a core issue of

biotremology in the near future.

10



AT 2

FREREROFL ARG

The Disease Ecology and Management Strategy of Banana Crown Rot in Taiwan

o4 L
'R EAC SRS FE
* E-mail: ejchen04@mail.ncyu.edu.tw

Chen, Yi-Jemg
! Department of Plant Medicine, National Chiayi University, Chiayi 600, Taiwan
*E-mail: ejchen04@mail.ncyu.edu.tw
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Application development of herbivore-induced plant volatiles on pest management

FH -]
'R R ELR € R ERRT R B
* E-mail: yjdong@tari.gov.tw

Yaw-Jen Dong!” & Pei-Chen Hsu!
! Division of Applied Zoology, Taiwan Agricultural Research Institute, Council of Agriculture,
Executive Yuan, Taichung, Taiwan 41362

“E-mail: yjdong@tari.gov.tw

BLREs TR E ‘% (Food and Agriculture Organization of the United Nations, FAO)

# F42{7 (World Bank) A7 > P+ 23k A 0 5 76 > 3] 2050 # #if 1] 92 G o
PR FEA ATV g ok T A B A T0% 0 A a s K Aol e F R o LA

FRLEAAPITAUNAA DTS ZEFA SR F G AT 2279 A g v §
Hrehf o PEARRARP A > Yl BRI P FREFRBL 2 AYDREL AHS o L
T s(’}‘ﬁ:’z‘ s @ s i i TP RIE g Rl )
B AL o PR AR AT ERESEF P A (Herbivore-induced
plant volatiles > HIPVs) o HIPVs % % 1980 & f A M > v3slff arig A7 ¢ v
wsl A § X ek L T By (Methyl salicylate) **BIp #7 7 ¢ ¥ S 51 EAH b B9k~
PAEHRRE GRS LR AR R KB T AD]F R f BTRS
B2 R BRI BRG] F 5 et 87 (Aphis gossypii Glover) % = s | ES (Thrips palmi Karny) =
v &L B (Scymnus sodalis Weise) ~ 7 EF 5 1 % (Campylomma chinensis Schuh) 3
S} B 758 % (Orius strigicollis Poppius) # % £ % -] 5 AR {87 2 5 SN LR S
» HIPVs & & & T {£4- :’f H-x F{J _‘_,& "EM G PO H e VT ERETREY
AR s THEFRLE T A IR HIPVs (T2 A& FEF L5 T A iph
#®E > f|* HIPVs # ? SHTHEA pﬁ',, ",“b,ﬁfi‘iéq’f%ﬁHIPVfFE"%?i
rrfe 'F'#’é'a‘— AP TRBHT AR e ilag 3t e BT v U % HIPVs ¥
PHA] 0 A T FRNE RIS L R NERFAF TSRS BB T ALK

B AR Ve ;ﬁ'l,ﬁ‘“ﬁrzﬁﬁ?}‘ﬁm HFE» P2 RFPREHF L E P RE

~=h aﬁ\— mk‘;g? ("\\ - ?;‘kt
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. S I % % (Helopeltis fasciaticollis) 2.

e st
NPME-3 43k %v EFAFHRGFEZBREHS 4 H= 3 & - MmIT%
e

NPME-4 A4 & ﬁ Purpureocillium takamizusanense BRPT -2 TP
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NPME-11 7 F##REZ fe> #AE LR L8 Frnd Fp - Ha e
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VD-1 Development of a multiplex PCR-based assay Kuan, C. P., Hsiao, C. J., 44
for detection of two tomato Criniviruses Cheng, Y. H., and Yang, T. C.
VD-2 A PCR-based method for the detection and Kuan, C. P, Liu, Y. T., Cheng, 45
quantification of Pepper mild mottle virus Y. H., and Yang, T. C.
VD-3 Investigation on viral diseases of Dong, Z. X., Lin, C. C., Tasi, 46
cucurbitaceous crops in Hualien area Y. C., and Chen, T. C.
VD-4 Identification of a recombinant begomovirus  Lin, C. C., Dong, Z. X., Tasi, 47
infecting wax gourd (Benincasa hispida) Y. C., and Chen, T. C.
VD-5 Detection of rose-infecting viruses via high Lin, Y. C., Lin, C. C., Chen, 48
throughput sequencing Y. K., and Chen, T. C.
VD6 RATHLELpA s EREES fhroks e SHEE . 49
E % A RIIF
VD-7 ZHREEEY R }P‘;#J}&ﬁﬁ"’?ﬁ% B-5 M~ it~ hAs~ 50
WRagw 2 B 4 5376 e
VD-8 SR A R R R ] M@ -3 L% ~#H8% -~ b1
B s
VD-9 %&ﬁ%ﬁyﬁﬁ Jp FIER 2§ s 52
VD-10 /\‘*‘F'}FG“‘* EEa i Bk s EHFL - mrAE 53
VD-11 ﬂ#%m%%%waW%%jwﬁ%ﬁﬁaégﬁff%% P X 54
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IPME-1  How the reproduction and development of Tsai, M. T., and Chang, C. C.

vector insects are regulated at high

temperatures: pea aphid as an example

IPME-2 B EREH-ZFAEFWHFTALAHAZURS PR -MEFF -mEE -
AR et

IPME-3 A § ¥ (Zeugodacus cucurbitae (Coquillett)) 3= % i &k ~ § fik
SR P 2 B -

IPME-4 o #w fd » BRgmi B2 X jF 238 HREE - HEY

IPME-5 21 % #ii8(Conopomorpha sinensis Bradley) % g~ % & & ~ E et
SARREE B2 R XL FRAE S FAOR

IPME-6 10487 & A FEF T L2 F A2 £ RP -~ Hhp %
Friprc s 73

IPME-7 Ao B & 3 A4 858 RIBLLF S 2%~ T5B - 2 348
+1 AT

IPME-8 Bz7 2wt 110 # R EEH BRI RE L w654 ~kp

= IR F R

FRABHLS S FmrE AR T TR EL P Y

IPME-10 4787 I3 %A T T L= B 0o A MK et ~ 2 7
ISR ES e

IPME-11 ;@32 $t 2 b ik n P a0 % 30 BP9 s ~ BRALAT ~ P E S

ME R ¥

IPME-12 %8 AMgET Az 2R L SR EHFT R4 ~ G as -

. AN EININY S
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B s B GAE S e R
IPMPP-3 % 2 R EHIFFRF L LB F oy S EE R AR 69
B L F > b
IPMPP-4 DNA ##> R %3 A& T2 EIBZEF REES 70
F- P E S Er g
IPMPP-5 B i3 i 2 8RR 54 W T3 kst MG sMAR AR T1
S E N R
IPMPP-6 2018-2020 # R & #5 % * B &2 7 3 £ A 72
IPMPP-7 | % 5 QL AIF § & B o Fi0z cF@T o 1#E 73
IPMPP-8 R #F&Fa% 2330 % A » 245 PR RIS B4R 75
B
IPMPP-9 F =% > % Z R g et Loz 7 7 BLE -MELS G~ 76
P &)
IPMPP-10 %% | % ir # LB FRIPM)ER 7 F4T %z -maBE 77
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FD-1 TAFALRBE B HRARLRE thE S P2 80
Bag Ariyawansa, H. A. ~ 4 £,
hepr
FD-2 gﬁ*f%/%ﬁﬁ]ﬂ/”\**ﬁ/? VL R S iﬂ_@’ rE 2 81
- B R AR PR
FD-3 é Edb s 5 & 1 s fie FRILES S KGR ke 82
Frfo L
FD-4 RS BT A R R Lk FERL - HRaHE - 83
Sl
FD-5 Diversity of Colletotrichum species associated Sheu, Z. M. , Chiu, M. H., 84
with fruit anthracnose on sweet pepper in Chiu, Y. S., Chien, H. Y and
Taiwan Chang, J.H
FD-6 FRERRFAIALETEFLS T E R ELEFERL k5~ 85
33
FD-7 = B 20 %{:&}'ﬂf]‘%}?;”ﬂijrﬁif}rﬁﬁiigiﬁ DT HEFE g E L~ 86
Ay faE =
FD-8 Evaluation of Bacillus spp. on control of Sriprasert, K., Sritongkam, 87
Southern blight caused by Sclerotium rolfsii in B., Chung, W. H.
pepper
FD-9 Evaluation of Streptomyces on promoting Hanniran, K., Sritongkam, B., 88
growth and control of Fusarium wilt in melon Chung, W. H.
FD-10 SlATT R /4 2 B F]S 2 A L2 P ] %_—ﬁﬁ s R Fe 89
2_ b 3%

FD-11 FEAEL K & Streptomyces R o} &G~ F Z R M2 4 90
FHEv W RT o REs Lok iPh
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PS-1 CEMTLAFFNAAFAERAG e tE s R 91

PS-2 PAad R RALAERIMAEES e BRI R 92
(Spodoptera frugiperda (J. E. Smith, 1797))
(Biz p @ RAL) R

PS-3 PEd b EAEAcE Y A NEER Mg S R P 1 93
(Spodoptera frugiperda (J. E. Smith, 1797))
(BHEp @ fasfl) GrEEFHE

PS-4 EEBIN T RREFEANI FABEH2 PRI - HE @ 94
A

PS-5 R EPSRARE B 2 A7 E S (Spodoptera R i~ BRI~ HER 95
frugiperda (J. E. Smith, 1797))
(Bie p o AP EF

PS-6 ERAHEPaRHEE 2 - FiE E R R A 96
(Crocidolomia pavonana (Fabricius, 1794)) (&%
Je Pt EUARL) B B

PS-7 BREHF Ttk [ EFPd A1l 4 E BEE P Y 97
g % 2 LR

PS-8 PRAFTLERHFFEILEFLFFRR E4) - mvs 98

PS-9 T REGGRAFE LR T P EE S ER CFIGE S 99

WS~ R

PS-10 ZESF RIWEFRTAZ IH2F2DE L5E (P ¥ 100

PS-11 = fa% 7w fl (Diptera: Tephritidae) % 2. E @ ~ ¥ P ik~ § &g 101
AT 2 kpliRe Hp* 32 2B Is2 350

PS-12 AT AL T 2 8 4 IHEHBRER 102
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NPME-1 53443 2 a7 B 2 B8 —HRE 5 ~ 59 & ~ ia ~ 13 0 (A2 &
B %5 # %) Effect of infection by endemic Metarhizium spp. on Spodoptera frugiperda
(J. E. Smith, 1797)(Lepidoptera: Noctuidae)-Lin, P. J., Kuo, C.- H., Cheng, Y.- H., Lin, Y.- P.
(Department of Plant Medicine, National Chiayi University, Chiayi City, 600355, Taiwan)

B>z p o (Lepidoptera) w4t (Noctuidae) =#t {7 & & (Spodoptera frugiperda (J.
E.Smith,1797)) Z p» RFIEFHF L2 T H >  HF L1 FFIR - 7P 428 76 £ -354 f&
ffop 2019 £ 6 P FEIL B OES BN THRT 2R KT R 20 (Zeamays) £
% % (Sorghumbicolor) % + jx;fi (Poaceae) T4 2.4 & oz p 7 fﬂf«:}‘fo%i gﬁﬂ‘ﬁ;’fﬂ 73
BEAPHI K ZMAFEZ P 1 fé?f%?ﬁié?%’éd“‘f“ 77 Rt AEAE K
AP EH o RREE ﬁa"“?*}?’%ﬂ% it m RS FRIG EAMEBSR S T EY

PRXABEDARARBRFFIFL BB IosE o Flpt o AT P FTR2ZE D (iR
L g 4 ,2 T % (Metarhizium) &2 Z 4 2 AR AMGFEH " R7 B FAHRE? B2
o¥4’%P”ﬁ5%r?1+%ﬁ“&£ﬁ#§ FHEAREARDBAR
CRF 2 2B BT A IR ZDFRREFE A FETE S
gy THFEHAERM %k c Bk ARFY YT IMAGFAZHZ A
e MR BB

;’_p _EN. g
)(‘\

IR 7
Z_#k §
*ﬁ
ER

-\ \
g’iw 41»%*

22
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»» 4
(P,«

y:

B AP e
mi % E-mail : yenpo.lin@mail.ncyu.edu.tw
T %% 1 05-2717814
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NPME-2 1% 3¢ v 7k 7 (Beauveria basszana) CHF523 Fth ¥t & & 7 fﬁ % (Helopeltis
fasciaticollis) 2. st —5%REL ¥ s BFR* (R 215 R m§ &) Application of
Beauveria bassiana CHF523 against tea mosquito bug, Helopeltis fasciaticollis— Chang, T. L.,

Chuang, Y. Y.* (Department of Entomology, National Chung Hsing University, Taichung 402,
Taiwan)

& &7 15 % (Helopeltis fasciaticollis Poppius) /& 3 & B2 ATH W » % ERELP AL
sl s FAE RESHGR O REFRERFARLEST - AF 125k 9 A (Beauveria
bassiana) CHF523 Fth¥ it 7 Tﬁ iR Ak 0 2 BEFAH Y BFE%K o LB AAHIRERR
# > 12 CHF523 Ftk 106~ 107 2 10® conidia/mL = f&3 + ?i&&i'r’ﬂ%f NI A
X AtE o % 10° conidia/mL FRILE B FZ XA TT AR f/rg AR ol M Y

A FVaED 100% 0 HE LR PR (LTs) M3 4 % =g+ kR AJ2e
%wﬂﬁ;“zﬂ' PHRLBHEAC G S OHBEREHELR N BN LR T

2P EFFEFY BFiEs% > 3% % - = 10° conidia/mL 3 F kB R FR » BE5 BT F

’uf@“"w PR et TIFTH L T A R E LR e E BRI T TR
é,_

=2 BT 7k 3F 0 7 7 CHF523 pﬂﬁéﬂ‘ﬁiﬂfﬁ‘?«&ﬁ;az@*@" °

_L};L \n

WA EE R
# % E-mail : chuangyiyu@nchu.edu.tw
T 3% - 04-228403601 # 573

21



NPME-3 4 %k % v E FAHRGEEZ B R B 47 — 2 B - m7x (Frcfaph $4
ROgPF® R )

Screening of Beauveria bassiana strains and preliminary evaluation of development potential for
control of the sweet potato weevil (Cylas formicarius)— Yang, Y. T., Chen, C. Y. (! Taoyuan

District Agricultural Research and Extension Station, Sinwu, Taoyuan 327, Taiwan)

%R % (Cylasformicarius) s H FE£ & T H sk ¥ Sk a8 - R HpIRE 2454
AR P EE LRI a8 o BERT FT R ES0% L 0 P ITg IR B B
TR R RERAFARE T G e R AL AR REER
Aifrep b f 2 9 7F ) (Beauveria bassiana) *> F B % P THH FHkk % R PAFEA A
AR BT HFABEFRL EEHRBEE TR o HE ORERREY 20 ARFR
A w] % TyEF 11~ TyEF 12 ~ TyEF 13 ~ TyEF 15 ~ TYyEF 53 ~ TyEF 54 -~ TyEF 55 ~ TyEF 58
% TyEF 59> 12 1 x10%conidiaml' 32 3 i3 2o f A d 2 B 235 7T p ok g5 = F %
% 833%r1 ¢ > # 7 TyEF 54 2 TyEF 55 Fjtk 5 100% ; 9 k¢ 7E FFj1A> PDA s % 2 4
E520p FEEEF S Semt}t > 2  TyEF S5 {2 iib~ v 7.5 om ;s B A%
€% 20 p g TyEF_11 & TyEF 58 2 ¢ » @Atk A3 £ 3 23] 1 x 10° conidia ml’
Dot WARZAS 1685 5> 20 TYyEF 5558 5 58.1% ; f 2 SRl 0 0 T4
f2f% (Protease)i&1+)2 TyEF 13 ~TyEF 15 2 TyEF 54 #. 8 > t*§ Bhif (2 T 5305k 2
(Lipase)i& 142 &7 # 4~ fZf% (chitinase) F M > TRIZEFAKR? T AP BHLE - S5 8T 4
MEREA CRREAEESDET I RLARTR > BRI AR A FR A H
HIAPR - AFEAFREFEZ FLFH RS AR -

B A FRTT
mi % E-mail @ yen@tydais.gov.tw
%3 - 03-4768216 # 315
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NPME-4 & # & [ Purpureocillium takamizusanense TCTebO1 R4t 2 %}zfﬁ Rlpiodck s H
FippEs—RRpr 2Tt Tge S PRGEFREN AR EELR 64
L -2 "Li%—lf«fﬂ BB IHE P B F B8 ) Study of the efficacy of
entomopathogenic fungi Purpureocillium takamizusanense isolate TCTeb01 on controlling
Lychee stink bugs and its host range- Lo, P. H.!, Nai, Y. S.2, Yu, Y. C. !, Yang, C. J.2, Lui, Y. C.2
('Taichung District Agricultural Research & Extension Station, Council of Agriculture,
Executive Yuan, Changhua, Taiwan; “Department of Entomology, National Chung Hsing
University, Taichung, Taiwan)

?:%i%ﬁ % (Tessaratoma papillosa)i & j5 T 24 ~ 5 P2 2 f_?ﬁ%#ﬂi £ RBFFIESH Y
Pl s e s T Uy ~ B~ TR 2k ERGE 1“"’ %o B RERS T N TR
R ¥ AR N ARERTL ‘f" - i 2 E R Purpureoczlhum takamizusanense
TCTeb0l Fth > = ERFE R A B X+ AWE xm%:fﬁx EIE bkt o Y B IR
TR ARFICEREFRE D X 13 4 %\“‘h A F o AFEY P i G TCTeb0l
FIAH R R &S A2 A2 Piescsk > 28 F LR 2N T B TR RE S
XPZ ok TR BEETREY A RERZ :‘a—*f&,;mszwawév B 107

“JF“

spores/ ml Zz_ 3 + %:/-?-113 /E)i‘li‘fflz’fx’fﬁ ?rﬂ]‘f,r. T % B i g,ga’/\il'&fé sx 14 % 5 R7& —3‘
F48.7% 0 % 28 A R FiE 86.1% c ¥ 24 F AP ok Bl BE KT pi-%—?fé?é Y
14% s %7 %5 15.0% % 28 % K% % 483% B H *ﬁmﬁﬁ%ﬁmﬂﬁm ok i o

Mot TCTebOl itk & 2 e Bk 0 0 108 spores / ml 2.3 F RiF R EEMFER
(Spodoptera frugiperda) ~ ¥ & & % (Phyllotreta striolata)%* & 3 %7 (Lipaphis erysimi) » & % & o1
TCTeb01 mﬁvﬁ EE S S B MAE o RSN 43 T 185% RS F i
FRRAE O PERAL S T A E RUPHEHRAF A BENEFELM T ERG%nE
Ehiprck 2 BF A PFFTER S % 0 7 0 TCTeb01 Fistaicts ¢ L iE 2 Binsck > ¢
ﬁi.f‘;,bq**“l‘?m 2P B

B A D R IR P
m % E-mail : loph@tdias.gov.tw
T3 - 04-8523101 #& 332
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NPME-5 = &7 & #k? FAASHP SR A EYREFEARFTRWAPTE—KFIF - Hp o
(R Ex+8uf %5 & %) Effect of three commercial Bacillus thuringiensis strains on
remaining individuals of Spodoptera frugiperda (J. E. Smith, 1797) fed on maize leaf-Su, T. J.,
Lin, Y. P. (Department of Plant Medicine, National Chiayi University, Chiayi City, 600355,
Taiwan)

w2 p o (Lepidoptera) st (Noctuidae) 2z # {7 & & (Spodoptera frugiperda (J. E.
Smith, 1797)) ** 2019 #rEze > &4 4 s pmivi & 23 £ A4 (Poaceae) T4 4r f
(Zeamays) £ % ¥ (Sorghumbicolor) % » e F]H F 31 = FA L > L3 F &€ % RIF A4 -
"CEF BRI E G W EA R (Bacillus thuringiensis) % g £ 34 eng K p brde = 5 ¢
ﬁﬁzl‘mﬁ‘ii EHREFFAKRA LY SHEIF T ZREFEHE 2 SRS AEA KRG ’T‘ &
Pip® &> 2 A5 QRIFTEH PFRES RERLE > AGTEMWE B LR 22 FL AR F
PoRFETUMAETERLZH S KR P 52 - RS (kurstaki) fr- AR (aizawai) K

PR AABERIEE S IR SRR ERATEOES 2N (RE2Y) EF
P miBe By iR 27£05°C ~ Ap ¥R R 70+£5% ~ kixdp 120 0 12D iE i
THLETHE) BAAMIB ML JFE/HP/H > L EREZF ARDEY- 2 HppE
WME%W%@;”%avﬂﬂaﬁﬁﬁﬁ%%@%% RN INRUE I ST I T N
ppze .vagtzz BN FEA S P BX A AL p A BAILY LPE 100 3FAPIE (T
TR 4y Qﬁ’**’k’ﬁ l“i:‘_ AT FEF PARILS AT E fEE LIRS

b AR oM FHRIFFEFY S HFELEEFTIARP EMAY F'&’?Ewﬁ\“%&ix

F-

B Ao HRp e
B % E-mail : yenpo.lin@mail.ncyu.edu.tw
3% 1 05-2717814

24



NPME-6 % Fﬁ”%\ﬁ‘o‘% o A girrd 2 4 E RS 2 -G RARBERT 5 X
s (R BAAFE L g5 Fﬁ # %) Effect of different diets on the biology and fecundity of
rice moth, Corcyra cephalonica (Stainton)— Wu, C. H., Lai, C. T., Chiu, Y. L., Wu, L. H.
('Department of Plant Medicine, National Pingtung University of Science and Technology,

Neipu, Pingtung 912, Taiwan)

APPirEF IAPFEERPERZ T Z o B LY FER DRI A D
SEHAR IR BEIAR ORITLIRER A RF LB LG
{a%’j_ o REBHIMAME S A BB S B TR R /Ig?kvtiéﬁ% SHPIRET A e b efe S
WAPE A o TR D) S ARF ARSI spAF A3 pAE 4 AFE S
5)'"¢P€' 6) 7 3 2 eérin g_g\.j\,fiﬁ—JJf,gGP«}«m’Fﬁ oﬁ:‘:%&ﬁ—r?ﬂm@*ﬁbbﬁ
e otnd TR R SR A RS F 3T BT A S0%RA RS A i
H /%@I‘l’ﬂﬁrw 4-6 = ~ H T B & 0.0258+0.0022g~ H Lrput g P § 3 i 157.19+20.62
WlJL}im BrE 00046100002mg T AR ERIELY BB oo W s £ 5 B
¥AB m‘_"ﬁb#tivt’f!wff@‘" el A F 0 ARETE ’*%F:I‘f%*’*“r'*’@“’ -
,;:a; z i Ras & ’Lfi’v;g&vﬂ%‘ FenF P vk FRRTCRR D T 2L 2L
RETERE S M L ke £ s AR TR R S RIF R AG AHERE ST
Hifhert bl o F & - ﬁm&ﬁaﬁ%e%@ﬁMs%w4a’@waﬁ%4%4#wm
‘:’”é_?&°

R Y 2w
B % E-mail @ lihsinwuu@gmail.com

%35 - 08-7703202 # 6168
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NPME-7 i 8RE R L2 A4 EFRY B 25 5036 —HF46H RV 3t 7005
Ele(Frem B £ 4R § B EE 53 32 )

Evaluation of the entomopathogenic fungus for control of silverleaf whitefly — Xiao, Y. T., Sung,
K. C., Hsieh, F. C., Pan, H. R. (Taiwan Agricultural Chemicals and Toxic Substances Research
Institute, Council of Agriculture, Executive Yuan, Wufong, Taichung 413001, Taiwan)

-

413 5f i (Bemisia argentifolii Bellows &Perrlng) B Aef T2 £ JQ & "f
W E A ERe
iEPp

7 B EES m 4 (Begonovirus) » FORE R AR 0 4 £ FIART RE
FEL O FREFPIS 0 RER ”“ﬁﬂ& xr«fnwg‘roxgb&mzltﬁg% 5
”dﬂrﬂwg%g*ﬁ%“’“”%kﬂgﬁﬁﬁ*ﬂéﬁ% %ﬂﬁ#%wxa
f#']’rﬂ““ﬂ A?]iﬁ’()‘«lr”l‘ﬁmpﬂﬁmg<"l‘ BRI F - AFF B R
GEN- &7 1‘7&?)354 PFAEF A RAEFECOFREL S FRFREEE G
Jﬁgm@m’ﬂﬁ*Pmﬁﬁwlﬁﬁ‘*ﬂmﬁﬁf‘ HI I ® 200 B 1 s i
o MR HRF R G 1996 £ 2t e RERR B RAEE 2 A A A dEm (B BBk A0
%@%ﬁ%ﬁéﬁ’bmﬁswc121w%%m¢m_ ¢ BT RRG 4 DA
o AR A RS A E B A B4 0 B 4 2 32 3 4T (conidiophore) & £ R xp ¥ 4 1-3
B ¥ K& < (phialide) »  FT{L fw P2 (n=60)& % 5 2.2-4.125 um X 6.05-14.3 uym > &~ 2323 ¢ 2
A3k L PRI E ) 8 L3S (1=80)40% 4 & 1.65-275umx44-6.05um - 1% £
M A eniE R T > 3 kAT & 2x10° spores/ml 2 > H P 4 93 %5 ¥ 4w S
(blastospore) » 5 # 32 + (n=80) * /|- 5 2.75-4.4 um x4.95-8.25 um » 25 & {125 3 #£F125 © 41
RS S ﬂﬁ "R R R > Eet B2 B R S ek A X (Cordyceps javanica) o -
A KA 42 C javanica A 2 3% F % % *&ig %g_/} 3 %,*4 I FRSAER & ik
S > 14 1x10° spores/ml 3z 3 &%k 0 AR hEET L N AEREER T A
fgF = FP 95 70%- &f;ﬁﬁéﬁifﬁﬁﬁ% ;&{ Mé" FATIE i R FR 0 #F
ﬁf“4m“*” IR ’fﬁ@@’?ﬁf”éiﬁﬁéé%@°u%ﬁ<ﬁﬁﬁ‘<M+wwwey
BIF & 4-10°Cats F#c 6 B 7 - &t 2% %y > Cjavanica i 53 7 e 42E 8 K5
T ERHMALETFE IR AL Faie 3 RER ?E’ﬁ B o R - AT
Rkl '1? | EWpEs c P AR S EUHMA S hiBil e R Wi EEE ki
*

- BHEEAY ot F 2P ETAPRTH

wﬁﬂm
S

A
TR
o
{!é_

-

)

g

BEA R B Y f
B % E-mail : hrpan@tactri.gov.tw
T 3% ¢+ 04-23302101 # 827
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NPME-8 & f#42 £ AR A+ EF 1 #4872 ﬂ}ﬁa" R B
s g (TR e ?;fw% TE xR EmL ?W?fi‘zﬁlf IR R R4

VR B R FﬁIﬁ'.’.? ) Studies on the pathogenicity and culture characteristics of
two kinds of entomopathogenic fungi infecting Myzus persicae on cabbage — Chang, F. I.!, Chuang,
Y. Y2, Chen, C. Y.? ( Master Program for Plant Medicine and Good Agricultural Practice, National
Chung Hsing University, Taichung 402, Taiwan; > Department of Entomology, National Chung
Hsing University, Taichung 402, Taiwan; > Department of Plant Pathology, National Chung Hsing
University, Taichung 402, Taiwan)

¥e2F (Myzus persicae) H#op T - F #5777 B A :I}iai I T
ERpELERETEAR AW iEd CEREG IR R C ER WS AL
BRI G - A% 0 FRFTGERPT ERFES 202 L BERRI B2
BERAFH2ZFF - preREBIHEZ f*e:}ﬁa 2_vweb 0| & (Hypothenemus hampei) = 3
1 27 ) (Metarhizium anisopliae) ~ ¢ 7 7] (Beauveria bassiana) ~ % % ) (Purpureocillium
lilacinum) % Pochonia chlamydosporia % % 12 fA Rtk o #-& & B Fthie + RixR kA e
#] % 107 conidia/ml » ** B AR B TRE TR TEH P X B 2 K Fad R A Ror R 7
MA901 % v fgﬁBBSOI = ﬁéﬁfi#&-?f§_7 TR ERIF TN I TE AL o
- 4F 3t MA901 2 BB801 2 % fr ik A3 3 &% (10°~10°~107 2 10% conidia/ml) 4
B A AR D BE A KRB 0 B RET MAOOL $Hver & 2 LTso» 303 + k& 107
%2 10% conidia/ml i@ > 5 2 % ; H¥¥eed - #0% H 2 LTso *t32 3 kA 10® conidia/ml
FhiE X2 % om BBSOl $H+4ef 2 B % - #65 B2 LTso> ¥ 3 3 kA& 107 conidia/ml
FEE 33 FREFF LIPS 22 /B OES - UFRFLEE AFE
B 4F i B & MAOOL 2 BBSOI - k2 £ 232 % A2 § 2R R 2 Mk B %
Z5 KT SMAY S5 ERBA2ALCFEEEN25CopH69 > 2 £ 511 & T (maltose) &
-9 " (peptone) A%~ F BIRZIRBIEERT o

K
mi % E-mail @ gill010204@gmail.com
& 7 - 0989546208
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NPME-Q $f- ZLEL L 3 R sck 2 b [ @ -k ~ 39 % ¢ k¥ (Rl
¥4 0 ¢ B E£3% T R* &4 =) High lethality of Kosakonia sacchari BTU100 against two-
spotted spider mite —Chang, S. C., Lee, C. C., Shentu, H. (Taiwan Agricultural Research

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

= BLE WG (Tetranychus urticae) {15t i+ > F 1 #7800 f& - He & 73 5 L iF
%oﬂgﬁ?%ﬁ~?ﬁ4%’ﬁﬁ%ﬁ%%ﬂﬁ’m&ﬁﬁmﬁ£%$ sHREL X2
*r PRI IR 0 AFTE S NN X B BEIEE B R 0 gt A g

120 pham 0 HAREEA BB R S ER G A 100 & EEOp R - BES L 20

TSt L E L 48 ) RIS > 3 X AR 2 Fid 95-100% £ Bt SR E AR R
o X RBEIRSRE X *E%f]’]‘% BTU100 - #4272 448 16S > £ T 5 » 2 & =
1,532 bp » #-H &r NCBI FHE } 1/ 7)i8 {7 Blast 0% v 4+ » # IR HE & ‘w7 Kosakonia
sacchari <0 16S B 7|5 99.9%4p 12 o M2 #-pt FRE T 2 A F] 2 A (NGS)» «vH 4 J 18 >
£ & 5,066,903 bp > 7gipl 4,860 B F-v F ¥4E A F] (protein-coding genes) ; 1 & ’%‘Wﬁ;’}%
% 164,574 bp » FFRF 166 B v FiFBAF o 2 F 7 A7 Fpe A F (chitinase gene)
-9 type Il toxin-antitoxin system > d 2> fL F] 2 K ‘.%3: » rdgp|H L K. sacchari o iE 7 }5
B E A 45 0 11 B-N-actylglucosaminidase +* 7% %5 & - chitobiosidase =t 2. o ¥ i& {7 % j =
A d 15 TR E B A K osacchari 3 Y G F«WQF@'H*}?]’ Mo TR % AL (blood agar)
BEFNURGFFRSF S yRABLF TR 2AAIRFLRRFFERAAT mEL
g R et d o o BREARE L A 3t 2 BTUI00 A & K. sacchari » %= 8
ﬁ-‘*ﬁmf?/r ®REEFES -

TR A LR
m % E-mail © scchang@tari.gov.tw
T 3 - 04-23317607
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NPME-10:& v #&st f R 2 S F ¥ut & BB HFH B EF B2 %& B2 (7
IR ¥4 R ¢ B ¥3% Tk * & 4 ') Phosphine resistance in Rhyzopertha dominica in
imported brown rice warehouse — Yao, M. C., Lee, C.Y., Wang, C. T., Feng, W. B.(Applied

Zoology Division, Agricultural Research Institute, Council of Agriculture, Taichung City, Taiwan)

FCRFAAERS B2 N2 X 2R 20 Y - :Jr%a SRR - Ao
ﬁ"’?/‘*‘l“"“r*ﬁmﬁfa*"’ R PR o AIS 2 kel 2 % Flt o R 2002
rERF RS FEEr YAAE 8% 2kt A A 0 H P K 65 06 o FoRthE
~?~*T# ’ Ea%ﬁm&mﬂ‘liﬁ PR RAZE S E o d T LB "faz‘ﬁ_ Wik R e T
FAT TR TRV REPRF SV XA ET AR A EEA o P R R LR
T HETARRT 57 % Fii 45 (Aluminum Phosphide) # # #4#i“ & (Phosphine) i& {7 &
&ﬂnreiﬂiivﬁm@f¢¢%@ﬁnJﬁ@ @ﬂf*ﬁ$$131mi§%u§§&ng&
BIAE IKEY A& T B K % (Sitophilus oryzae (Linnaeus)) F£§ E 550 Bz mmt g
FLE N F] T}Lﬂ Y-fa% LHETAFE (Rhyzopertha dommzca) PPN R o
Moo RPHREEFECH ARTERE A &R T P g1 §F RSB RE
CEFrRERERYEEEE TR L LCs o T v & kv BT R
(Resistance ratio) 277 X B3# 10 BHRE S 4 > FRAB 2 SREZBERTFE - T2
BpEl & > BB 5 E 2555 % o B R R F 2 A RBA TG R R
EPEA A RFREATAE A A RERBB TR 0 D F R F
FHEFLRYZE  PIFEHSC I REFERE 2B BREBAEC LR
PBEREEI2ZEERATETE T FFEREEPACRAFARLR P L H 2
Fiehtt (e LED F5%8) #Spt i EBgF R R -

“ﬁ*ﬁﬂh} {’iw‘@? 144

—E-r

;\.\m‘

\‘P&f Aé\\- ey

A
%
%?

WA 4 EE
m % E-mail © yaomc@tari.gov.tw
T % 1 04-23317641
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NPME-11 7 F# A E 2 fe > 5 L R X = Feeve2b | & (Hypothenemus hampei ) 3 ¥
$oEp L Ee ) CREBAARASEFFE R RS R )
The captured effects using different traps and dosage composition on coffee berry borer
(Hypothenemus hampei) in Pingtung indigenous areas. —Hua, T.!, Hsieh, Y. T.!, Yeh, W. B.?

( 'Department o f Plant Medicine, National Pingtung University of Science and Technology,
Pingtung 912, Taiwan ; “Department of Entomology, National Chung Hsing University, Taichung
402, Taiwan )

Bl Bheet i G fFiE 225 2T R AN ARELL A B A R B > 2 02019 &40
B hEEE R P 3Rewet g T chwiee i 0| & (Hypothenemus hampei (Ferrari)) » ~ 8B ~ &K & »
BAAE SR B AR R F Rt 02020 £ A #7309 o ek o] & (coffee berry
borer> @ #£ CBB)/ a2 p (Coleoptera)~ % f# £.4* ( Curculionidae )~ /|- & £ & #*(Scolytinae) -
A B E T2 4 B2 E ":fi%ﬂ*f*up BB 2T F o AP Ry %éfi%?fii%ﬂ*ﬂif\
RS LS NS S S L b ‘YF(/‘*#% K %550 = = )2 E::% FiE RCER
1000 2 %) FEEATEF A BEFMAF S FE5 0k o BEET —T-'fr'l——w % AT
HFEIS xTHEF A5 68 £ &4 ié,‘ix fHE 46 & o H 73 % 2 #ics 17(One-way
ANOVA)Z & | kg ¥ £ B 48, (Flshersprotected least significant difference test, LSD test)&g
TOoAMEST R EFERFAL > RATS A BWA L - F T2 G - BB RA L
BRI E o BEAE A RS F AR T YRR LR 2] e s Heaetk
TRERGNE - PR P FAT U COIREFRFEO R AT H A4

B ¥_ H. hampei > Xylosandrus crassiusculus % Cnestus aterrimus °

WA D Eap
75 % E-mail : huatsen@mail.npust.edu.tw
T 3% 1 0915153328
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NPME-12 f&32i&s (Micromus timidus Hagen) z_ 148 (515287 % $40% Hjis—§ 4845 ~ B ¥
(R ¢ 258 B8 L) Low-temperature storage and mass rearing techniques of Micromus
timidus (Hagen) —Huang, T. Y., Chuang, Y. Y. (Department of Entomology, National Chung Hsing
University, Taichung 402, Taiwan)

R I2Ae (Micromus timidus Hagen) 2 PRi@p4msbflr f » B2 {2 2 {07 4 g 4
BpTEHFTi o B3 BRF R AP IORY B o AT AR ke R 2 T D
PE- 2[R RRE R PLEE L NS EFT KR SR T ST B MR IS
H 0~1~2p#enr i 16°C e e 2 P #4°F & 12°C a2 27 9Bt 38— ) vb i MOR
BB i AR B R SR BT P 16°CRSE T P fs o it W iE L At Ak T

mh

VR PH - 2 b PER o AR SR edR s 0 1 16°C IR T P R I2°C RS P BT

?iﬁéﬁﬂ’*2?Cﬁ%@W¢%f 23231 ”B@&v@—$HF°“@%F%

1L B AT R RS 0 BT B 15%15%15em m;:ﬁ'w AT 60 BB R AFET I H D
*?éféu*’E£@§$*@£@iﬁ¥£ﬂ°““’%ﬂ“ﬁ%%%@’%g’

PREERE TV AP RSIARISIER A PP ERE L o gonic PRV R, At o gt K
B A BTNk 0 P c e A ME o T I TR ER L U

B R GRACE B MR T B BT L 2T
BRADEER
# % E-mail : chuangyiyu@nchu.edu.tw

T 3% - 04-228403601 # 573
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NPMPP-1 t 5 1% 2 #9502 & it 4 473 Bokd FRA gz g —Fn s 5= %2
TR R EFV(RE TR FETFI 2 LML o PR L F
FE LRV B RS FILE ,%) The biofilm formation of Bacillus subtilis enhanced the
stress tolerance of pak choi—Liu, J. Y.!, Hwang, S. G.2, Huang, J. W.3, Huang, T. P. ('Master
Program for Plant Medicine and Good Agricultural Practice, National Chung Hsing University,

Taichung 402; ?Department of Horticulture, National Chung Hsing University, Taichung 402;
3Department of Plant Pathology, National Chung Hsing University, Taichung 402)

AP A AR 4 HTA RN T IREAMAR ISR RS 2 F
B IRZERBR 2 AL AR YD P INE RREP Z B E L NS G2
Bacillus subtilis WMAL1 % Bacillus subtilis MCLB2 & Ftk i3 # 3 © #F B. subtilis WMAI
TR h AR A X e f L K 0 @ B.osubtilis MCLB2 PRI ¥ § 3o e m % 4 &2 08
efaeEkt £ 2 MRk F AR o MG 5 LIF3t B subtilis WMAL 2 MCLB2 itk &2t
AP Ee cHEFERZR G S G040 B3FR S R FARTERERA S
AP R 2 R R BB AP B AT FRT 24 L E 222 H 4G )
A P2 JRIE S 2 0 RIRR B. subtilis 168 , B. subtilis WMAL 2 B. subtilis MCLB2 = Ftk
** Luria-Bertani broth #2 % & 7 £ %2 4 # %A, it 4 > &% ¥ B. subtilis MCLB2 % B.
subtilis WMA1 F#R2) = 2 $ 9502 50 4 B2 F # B. subtilis 168 Ftk & o &5 ' §& B. subtilis
MCLB2 ~ B. subtilis WMAL1 % B. subtilis 168 Ftk>t 7 $3ke FE L 2 3 L 85775 2 F 50
2§ 4 > B%ET B subtilis MCLB2 2 WMAL 7357 B3k FH 4 2 135 & $I0gH
MBS B S B0 @ B osubtilis 168 AIL2 £ 2 134 & $20R] B & I E;
SR R N2 g8 A BTG £ B osubtlis MCLB2 22 WMAL ks -
BT SEEE N K 8 X S APEOTE Y K A B 0.2 2 0.4 1 0 @ ETRA B
003 % 021 2% 8T B subtilis MCLB2 £2 WMAL v %2 7 23k v F¥F-Kii B 2
R e peh 0 Sz R B A B3 Fo% % B subtilis MCLB2 £ WMAIL i - it
RO IR AT M REBFAARARE TR R BEFRE L AT 0
% 7E & B. subtilis MCLB2 EJ? 2 % 93% ~ B. subtilis WMAL EJ2 2 % 97% > @ K ¥ R 2 %
37% > £ ** B subtilisMCLB2 &2 WMAL p$>0 k¥R e > ¥ B {E R £ & B3 4 1.9 2
28 B o EHRITEA B 062 128 > kB A B 032 058 > T8~ %34 02 2
03 % > LA B[H4 0.6 % 0757 - K& i B subtilis WMAL 3 B. subtilis MCLB2 #
Bhpt P R FLELER LS ALE P FRA TR0 FHCFEF RE8 2
R B BT Bk Fowr LA X ARRHE R AL PRI 2 4 s
] e

A FLY
m % E-mail : tphuang@nchu.edu.tw
T 3% - 04-22840780 # 379
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NPMPP-2 j% i Jicds 7 32 4% ) P-2-2 2 WA G F &0 B * —Hz7 & ~ D ([Tl
B¥% R ¢ R F:#% T4 L ) Development and application of the biocontrol agent,
Bacillus amyloliquefaciens P-2-2, for controlling rice diseases under the field condition— Lin, T.
C.,You, C. S. (Plant Pathology Division, Taiwan Agricultural Research Institute, Wufeng,
Taichung 413, Taiwan)

kfsr et A2 ARG ITH2 - > » LB EG iR Ak S Hkk S 2 RIF
oo R BEEARFIBLELZE AL 2Rl R pT - cERp RSB Y - BT
RE-DEFEFLATREAKFBEETH2Z BRI R LIV A A G EAR
o E SRR SAEREF RAGEE o 2IRACE 85 BB KETR RIS H BT ke
HhkfeenA £ B8 AR OE & g S 20T 10-30 %A B4 - AT gy
Kn BRREfelrpr @i Ay GE L ERHES %;#L:[)ia st 4 0 Bacillus
amyloliquefaciens P-2-2 fFtk » #-H 5% 3> L g 11502 5 R 71 5K A7 FEfSR I e
FEFL AL P B P22l A BREE e B L otk ¢

B HRE G
mi % E-mail @ tclin@tari.gov.tw
% 3 - 04-23317520
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NPMPP-3 1] # j% it Jixds 7 32 1% ;) AC35 [ ipiE =2 T 2 pe kR — R & =
PEgp o (ARt kR4 R & R % T4 B I ) Evaluation of effect of the Bacillus
amyloliquefaciens AC35 on control of crown rot on peanut seedling— Lin, T. C., Huang, S. S.,
You, C. S., (Plant Pathology Division, Taiwan Agricultural Research Institute, Wufeng, Taichung
413, Taiwan)

¥ =24 (Arachis hypogaea) * ¢ =24 ~ 1 8 > H 0BT &2 REE AT o d
Aspergillus niger #73lA22 -2 B ¥ p A hE B A T Y o F F ﬁ‘*;?
%}'E\;‘ : —;-‘J‘év\ﬂv—j Qi&'f

oo R FEZ EANY T LIIR 4’PF Liad 323 o
Wi g BRASARSTIES S ARy RN 5 JUR ] o e o B
TS A R i A B E R AT > H BBRICHEE > RS

ﬁ@i7%4°*P”?FEpn&4#ﬁgfi%ﬁ%ﬁﬁﬁﬁ%’#ﬁ%i@é’#
FLE] o 0 HERT g E GE D8 G e d] A niger 54 & 2 B LE- AC35 Ftk 0 ¥ 2 TSB
BA T X2 Fik o EAF 10X 2 20X o Aoniger A 23S 2 Fe gl St 90% Lo
-,(:-ﬁ—!-]ﬂuiﬁ-‘ﬁ 50X {40 HEHA A D 5;\ Famg 55% ¥rdlaek o B AC3S EkE
F FrF] A niger FAs A K E 4 A IeFihag 4 o 8- 1 AC3S FRRIZ P AR FhE T4
B %M AIL AC35 ik *);?*:iﬁé_i SR RE S A AV R R g R R g
F2Jem Ao A R AC3S FHRE R A AR 2 FREELBE R BET B

a—

A B T o

\

B A HE R’
% E-mail : tclin@tari.gov.tw
@ 7 - 04-23317520
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NPMPP-4 B3 %5 Bich A %R A aiicd &~ AR -z E TP S MmAeK (PRl
k% ¢ R ¥ @& 1+ 5 2 2 ) Developing the biocontrol agent for management of
Phytophthora crown rot of passion fruit—Lin, T. C., Wu, L. S., Chen, C. C. (Plant Pathology

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

B & B (Phytophthom nicotianae) + p 4 % £ & /ﬁi Ao B BEBIBRERE T i
EE R AP REF L ERERESS BT ORT @ 4
Fendp A o Bl AR Y NP G BENSEILE A R AR R EL S X
e ETFH AR %ﬁ"ﬁa’}‘ﬁl‘fmpé%f o b A GLA] o

T F & M2 ¥ Bacillus amyloliquefaciens P-3-2-2 s 33 838 A % % v 24 £ >
TR A*RRABRARNZE I TNt > VRAPIEE A %A ps d15 F

# & & B. amyloliquefaciens P-3-2-2 civig px L #f e > B 5B T HRE2Z F 3 %%‘i«'ffi A

-

:»E;«'—+{;§9'_, % 91.9% > m 1 P-3-2-2 enIS-1 % g% (200X) }%@I“'mn?—r’f?“f, % 452% >

U g RE R R R fﬁﬁﬁﬂ*@’*]}&'f—r o F]pt o 18 M iRsk 11 P-3-2-2 s IS-1 FEERHET B

%&;ﬁ;xiﬁl‘?m@k%"-J;%e‘%ﬁ:r*i‘]‘ﬁf? KiR=gl] Zﬁ%fffia F’a}?ﬁ—ﬁ % 603.3% > P-3-2-2 e IS-1 %

ﬁ‘z"z (400X) Ja2 fe FE‘.'}?:J—# » 40.0% ° ¥R 4 R L HORHR S 37.5% 0 P-3-2-2
P IS-1 4 prie (400X) rdZ ez fefm & 5 24.2% - SF 6 00 b b B 0 P-3-2-2 L5 i

B 75% ;I;;m/gu S FEHRA IS-I B AFATLIRZALR > UF Y G FREFRS D

ﬁx__EIL P R RAFAF R RR Y D0 BEK o AL ARNBSL AT HE S RIER
AFieE A R RpATER

R
mi % E-mail : tclin@tari.gov.tw
T 3% 04-23317520
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NPMPP-5 [ is# /v %;.-fgszi BB G EMA s i=h — R g ke 2~ 2RIz (7
R ¥4 R ¢4 ¢ % B £:x23) Evaluation of beneficial microorganisms for control the
cucumber Powdery Mlldew and Anthracnos —Kuo, C. C., Chang, S. C., Wang, C. J. (Taichung

District Agricultural Research and Extension Station, Changhua)

CNR:I 2 B I & w) i d Sphaerotheca fusca 22 Colletotrichum orbiculare #7351 42 »
FRHEALTEREIREF 2 FRALLIF M ERFEIEORFTHE - TE L £ 7
FREASRANEFL G oML F U R EAR TR AT Y 252
Binht e ML A AFF 0 R FR BT A2 5 F A # Tebd3 Fik 0 g
16STRNA %2 gyrBgene 5 7|4 17 » M 2 L d B2 A & 51 £ 7 “THE TRk R *7'“3?
1% 7 (Bacillus amyloliquefaciens) - ¥ 4. Tcb43 fi% 3] 5\5 TORR VIR T I RS
PELE > B- HGRHA,PT Tbd3 AL F b - F -8B F 2 79 FE 4fh0w¢ u}
PRI H - A Tt 4 GBI o b Tebd3 FRRE S A KR R AT R aabr i
4o Tl 4 T3 50%00 1 o 4] Tcb43 Fk 200 5 iEiR o T FedlE A F A
BB E ‘}n;,;ﬂ;gy AATE g T o drd| KT e7 i 85% b o1 Tcbd3 Fik2 ok g H)
11200 BAFEER > BT TE A B AZ G AG BpE sk TS BRERFY IR
5 1 B 565 TEEEN BRHRHA TP EFTE 50%0 L o ¥
ﬁ#ﬁﬁﬁﬁiﬁﬁﬁ%’%ﬁiﬁﬁyﬁ%’ATQﬁ#ﬁﬁﬁ@Q’%?RM3ﬁﬁ
I GRRA0 PR 15 DBAEY RERBREAEL I e W R 7 PR
TS T0%hp st o S Kk AEr Tebd3 FIRE F s Bp A RB /B ES 1
FRRAGMEFLEPECLEALE YL AAT BER L TP /L 7 * 2 3TER
HEIETI Bie s P EERRFER L LRE DD Do

B A D gRiE D
m % E-mail : kuocc@tdais.gov.tw.gov.tw
= 3 - 04-8523101 #& 331

36



NPMPP-6 E l‘ﬁ/r’f’“ %jgw Z_ & e zm*];;—]“g%g_f; f,ﬁ%; 1 .j: Ei§‘2 N s‘h-i t e 3(1 X ¢ B
CEEFFET $£%$ﬁJ§W§ﬂs2w*ﬂ@ AR §5 35 ??*‘3W*ﬂ@ g
B %33R ¥ <) Screening of antagonistic bacteria from composts against root knot nematode —
Yang, J. Y.!, Huang, C. H.2, Yen, J. H.3 ('"Master Program for Medicine and Good Agricultural
Practice, National Chung Hsing University, Taichung 402 ; 2Department of Soil and Environmental
Sciences, National Chung Hsing University, Taichung 402 ; *National Chung Hsing University
Agricultural Extension Center, National Chung Hsing University, Taichung 402)

% > B A (Meloidogyne incognita) ¢ @ f 3 B » R s AFTHELHD 7
RAWHZHGEFAEIRAES > TP R AIAT P REZ SR L iR
RGN 2B FRER o BHEA BRI AP PBISE > B B iEd T
FEPSEFRFEY S R FISACFZERBERADE LR L U ET S P EPIS
FoT R o e BRFREREAMEET AT Ty REHNAIRBARA A2
FEREE . RIS S TEE T BEAT ST HE ELR R A s h
IR EINRE BEPFFRE F Y ﬁ*v*ﬁmimmﬁmﬁ gy o BT RS
P31 T6% 5 e RSN 8 0 % 04 3 S FRLR kB LR R B
BEy I I A SRR EFRTL Y > PR GETLABREE A TF
2 im0 TORIGEE VB L - #% f RSB e d | K oo R AR R p £
ERMRET AN BRAL FDE AL SARBE LA F 2P EC mMTs 3 > BERA -
b iE F_]ﬁ;y_;,z B 7 ﬁrﬁ (SRR T MRS IR R B P K B SR A
;+ 2 ¢ CHB 2216 &2 CHB 2218 & ’}%ﬁ’fﬁﬁ’ﬁﬁmii? T wl G 75%22 65% 0 e F PR
& &g F e gt 22 % o 16STRNA & 7|~ 478+ » CHB 2216 % Bacillus pumilus ~ CHB 2218
% Bacillussp.» B EF BB F T3 > RERAL I PP IoWUHOES SRR EF -

pe

A R
7 % Email : olikp96332@gmail.com
@ 3% - 0938708837
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NPMPP-7 & &= fé‘ri L AASH-Z A Frfmsmer T ARA TR 278 —
ABESHREH (A2 Ex5E55 Tﬁ & %) Evaluation of virulence of 3 commercial Bacillus
thuringiensis strains against 3 lepidopteran pests of cruciferous vegetables (Brassicaceae) in
Taiwan—Yang, Y. Z., Lin, Y. P. (Department of Plant Medicine, National Chiayi University, Chiayi
City, 600355, Taiwan)

-+ F =4 (Brassicaceae) H i AR > 2 L A SN F L HP DTS
e % X gizp (Lepidoptera) ﬁéiﬁ’\ﬂfﬂ‘ (Plutellidae) ~ e #4+ (Noctuidae) ~ # =4+ (Pieridae)
g yigft (Crambidae) 2. % A A F c B2 ¥ U EICEFESRENNEEFH L
TERPREPNHEKE  PRAHIF T2 BER ) aBEHBRERX L DS F
(Bacillus thuringiensis) BLAIE {7 17 in 4 < 3 o Flot » &5 B 0 s AL ik (Spodoptera
litura (Fabricius, 1775)) ~ # {7 & # (S. frugiperda (J. E. Smith, 1797)) % ¥ sgf! + g
(Crocidolomia pavonana (Fabricius, 1794)) = %+ % » #-pp 3 6 2 - &R 21 (kurstaki) fr=
ﬁﬂ%@mmnﬁ*ﬁ&&ﬂﬂﬁ%ﬁg@«ﬁﬁé%&ﬂ,@m%a¢¢ﬁi
(Brassica oleracea var. capitata)(& % : 4= #) % -] & ¥ (B.rapachinensis) #cE 3 = ¥k >
L EEd ?é#ﬁ'”"ﬁ*“‘ » R R 27£05°C -~ Ap ¥R R 7T0+£5% ~ kixd 121 12D ik
CRRAS S 8 X SRk % PR B ESERFRLEY D F - x> Fpse
o= A5 0 & 0B 100 & 0 &~ A5 FAF o T h 2 AR R isE HFHRp ;%m, (R +ﬁ=é=r: N
AR FRE L "“%igg’? PR A FERp BRI FRGEFELRN KD BB
YR e BRI LR FEMH BRI AZ PRB AL E 0% 1
Fok v AR R S MR L A 2 E R RSP LR %
5B °

B AP e
B % E-mail : yenpo.lin@mail.ncyu.edu.tw
3% 1 05-2717814
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NPMPP-8 3%z Bacillus % & 2 % & 3l L iz = ﬁa@ ivd R BB T +p;};3 B — %3 g
S L S e o e e R
Bl I SR é4w%9%§«ﬂmfﬂ@«§ FREPFHES <)
Potential of Baciilus sp. combined with vermicompost tea on tomato growth and control of
bacterial wilt—Li, T. Y.}, Chung, W. H.2%, Lai, H. Y.>* (*Master Program for Plant Medicine
and Good Agricultural Pratice, National Chung Hsing University, Taichung 402, Taiwan;
2Department of Plant Pathology, National Chung Hsing University, Taichung 402, Taiwan;
3Department of Soil and Environmental Sciences, National Chung Hsing University, Taichung
402, Taiwan; 4Innovation and Development Center of Sustainable Agriculture, National Chung
Hsing University, Taichung 402, Taiwan)

d Ralstoniasolanacearum 314z tep » B2 EBFHHT > ¥ i@+ F AL & GART
#”@u’§gﬁmﬁﬂf’iﬂ4#”mﬂq+"’n’@P»lewfxﬁ4m°

AR BT Bacillus BEZF - BIERS AL EA BTN FRAL s Gict
ﬁ FHeng+ o »t Bacillus i,,;,_ i ];:]ga:gfg 5% ,E'rr » R8-25 ¥# R8-39 E:]Jfﬁp 7 B Edrdl
SR IER SRS SRR SRS SR S P R L A R

s (Wie= x5 iali;ixiw.e:’é B3 ok 110 (WV)R & 5 8 4~ 5% % £ R § @
FEEEFTEP)RRES ST ARFEREF e R 25T 2 2B RwP 2§ 2EFE
24T F L PRI RBELIPE BT HRIUBRF BT R AEEIL RS
FH e e dioy BmpEd & B FRERE R4 D #R % 2k 40t Nutruient Agar (NA) =
FEUEFERES 108 158220 % 225 B2 50 Bk {8 0 £ 4 R solanacearum
PS1S2 ki i £ - WA 25 B (3)reT L BIR RS G 2 2RI de
® ek o @ AR 50 B 2 bl R T plE Al oik o ViR E e Bl R R S 4D Y el
HEHEOP L NE S R - X Ay 28X R ET 4 WY i 5‘13{5— LR SRl
i VoA E e o M HERELILIRTHyAEZ AR FEE R e aagL

SHRMEE G A TET R FAHREREE T EREEFE 10 58 25 B 2 gl bl
Lrw it dEvempad parcsk o

WA LA
B % E-mail : wenchung@nchu.edu.tw
3% - 04-22840780 # 356
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NPMPP-9 & i ks> 532 1% ] R8-25 3 phir ] Fir2 328 &2 & % & @ (7% 3734 — Hdese

2 AP EFRDCAPRI(RAZY EAF RSP FEEX 2 LEMLI T 84 0 H
AL L SIS ERE SR SR LR EEE S 2 ¥
ENSEE Y 2L B R XA Y ) Antifeedant and oviposition deterrent effects of Bacillus
amyloliquefaciens R8-25 fermentation on the diamondback moth, Plutella xylostella
(Lepidoptera:Plutellidae) — Lin, Y. C.!, Chung, W. H.%*, Chuang, Y. Y., Chou, M. Y.> (Master
program for Plant Medicine and Good Agricultural Practice, National Chung Hsing University,
South, Taichung 402, Taiwan ; 2 Department of Plant Pathology, National Chung Hsing University,

South, Taichung 402, Taiwan ; *Innovation and Development Center of Sustainable Agriculture,
National Chung Hsing University, South, Taichung 402, Taiwan ; * Department of Entomology,
National Chung Hsing University, South, Taichung 402, Taiwan ; >Agricultural extension center,

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

‘| ¥ 18(Plutella xylostella) &_ T - F w1 v g & T f > p w | ot o e §f
5 AR waiﬁ%ﬁ’%%%%ﬁéwmmﬁumﬁ%uagW?ﬁﬁ?°ﬁ“£%?
3% 1% F(Bacillus amyloliquefaciens)i & ¥ s * *Midr s T ehbrino B A 4 2. 2 = (83 7 7
FrAEF B RALE c AFL R LR EPL T REEFHRS2S Ak Epis R RR
Firck 0 G2 AT F o ZFAKRF 7 £ 2 aminolevulinicacid 2 # i A %) £ § i
R R R B A R FI AT RGE - 43 R8-S AR Fasap i o A
mH%R8%mﬁﬂ LB PR FsL v RA P (B8 2 A PR Eonk R R
BEG o h BRI 0 S R82S FRRIR S EER AL E R L T s fon
c A HHRE R RMELE Z%F'“rrqi ELR ) FRS B T E v R M oA A A%
ﬁksmm&@ﬁﬂ&ﬂﬁ”7¢ﬁﬂé%ﬂ’ﬁW#ﬁaﬁ%ﬁmD $E891% 2 %
PRI 2 AP S S 92.6% 0 RAEFRR AR R F LR > BT FH L - R
Fis LRI Ko ST 3 R Z RS IERERE ] Fa B2 B gk
SRR BTOART R A B A LR H AP 8 4 s B 5 95.2% 59.6%
5 44.8% > AER (TR AR RoT R b o b 3 R AR R e R ) Fas s A2 el
Pr@otk o R 3 RAFRARRA G 753% 0 BAFR 10 BRI D 21.0% ¢ Bo) FisA g2
APLERERT 0 N PR A FHRRAAIEL B B R 69.1%4 THE
aﬁwﬁﬁﬁﬁ*?ﬁﬁiﬁﬁiaﬂf.ﬁﬁﬁm REFHAATE  APMER S %D
B 0 R8-25 FRRE RS 4rdl | B 4082 A Z AP L@ sk > L F B IE
Pl FB AR E 2 S -

B A L E
B % E-mail @ wenchung@nchu.edu.tw
7o - 04-22840780 # 356
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NPMPP-10 454+ # it 3 1 is 2 45 (8 ALl % 235K —Pi B ~ iz i~ § acs (Focks
B¥ZE ¢32% R ¥:x23) Evaluation of plant essential oils applied for disease control and
post-harvest treatment — 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))

FCFERA TR TP EHERP AR BRALT Y THEERT B £
B s A5 AT SRALE T H  AE T EHA AT O AR ot T -
7 10 At 4 4 0d $F ﬁx-}ﬁ;'/ﬁ? A (Colletotrichum spp.) ~ £ 75 % }@E”J{Iﬁ #(Pestalotiopsis spp.) * 7
#(Penicillium spp.)shgrd]sc % & & » 7 2 4 (Thymus vulgaris)¥ i ¥ 5k 2 & Frdlrck P
B0 12 12,000 % WWﬁﬁﬁ’&ﬂw64ﬂ%%*%@mmﬁ;wwﬂ&?@lm%’@
- #1260,000 % F BHACEZ OB AORE R KRR R FE S L &Pl g wid 77.7%%
93.7% 5 % % (Cymbopogon nardus)# i Rl ¥ty f Fie + 4 ¥ 5 3L @ard] 2 2% > 12 12,000
BEEMAEE 8 [FEMRHABRFE FFRFLFEFFET = 2d0d] o 8- H R d
M * W ERREAIL A AFRB P IsF 00 e K {a Y ik 20,000 3 B AEA
FFMBRE 20000 3 FHAFTLAMN > HRBERBP HFTE379% ¥ A% LS
FERARZIZART I HFHEZET RT TR KPR~ 20,000 B 3 B A F AR
520,000 8% BABT LA T SHE BT L 0l A B H Y BT
BRSNS v B2 AR L AP RG] Rt o

AR | A
mi % E-mail : en@mail kdais.gov.tw
7% - 08-7746760
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NPMPP-11 ] 1 #7454 47 11 M4 A ZF I M anv e F— 228 '~ 5 %8 12
Fet V(R o EEFFEMLE 8 PR S F R AT 1) The
promising formula of citrus volatile compounds that attract Diaphorina citri Kuwayama
(Hemiptera: Liviidae) —Huang, H. R.!, Huang, R. N.!?, Shiao, S. F.!? (\Master Program for
Plant Medicine, College of Bioresources and Agriculture, National Taiwan University, Taipei,
Taiwan; Department of Entomology, College of Bioresources and Agriculture, National Taiwan
University, Taipei, Taiwan)

M4 % ¥ (Candidatus Liberibacter asiaticus) & — fiir £ {8 k"L 7> Y 12
R 4fiiﬁ%R*ﬁmﬁﬁﬁﬁiﬂﬁﬁﬁTﬁf%W’&ﬁékﬁiﬁ%
“% I ?%%%Wﬂéiﬁﬁ’ﬂﬁﬁm~@%ﬁfw$€£ H%?w@l

i lés}fé,izﬂf & LM A& (Diaphorina citri Kuwayama) » 3 232 P & & Jfy f 2
Bofu oo AP RE- N REESBITHIE R = B  F G RE R A G K
i I e SR RES S B e R L S L R LR R Sk
PR A B2 B30 % o B HEBF AL S5 A4 - B B8 Pt T
BALF & it EF BERREMEF A DEERZ > VEFKEGD
FOERE M EP o B UARMB AL S G EI A LI E G A
AP R o R A B PR BT R o R EE 2 Y P EE TR
SF AR T YUFRREM R ABHEFALEL ] BER £ F T
# & (Gas Chromatography-Mass Spectrometry, GC-MS) i& {7 § vk i* & 3 & 47
RIFFFARED R B FFF T L% YA FREHRDEEY » EAEN D FHR 7
2R EF RO F REE S AEHD B2 ﬁ’]ﬁ A~ & B 5376 % ~ 7 v BIR OA
3244% > st P M F AR o MR ARSI AERRRY 0L THEN YRR ET
LA '¢ﬁﬁﬁﬁ$’gﬂﬁﬁﬁﬁ5%%~ﬁﬁimlﬁ#ﬁ4%x
29 RIAITHEFE 278§ BRI F LR cGC-MS A2 R EFER &G
rRO8 B AR AT S o IR ATRE B ip AR T B4 12 D-limonene ~ B-
myrcene ~ octanal ~ decanal -~ linalool ~ neral ~ valencene ~ 2-hexenal % 1 & 8 i 2= it & 4
& W 2 D-Limonene ~ B-Myrcene ~ y-terpinene ~ B-elemene ~ a-farnesene ~ decanal -
d-cadinene ~ octonal % 1 & 8 Bl =it & 3{/" ;oM RTHE R Y R W E & # W >t & =
AT RO E it A B AR 2 AP o B ECE F sR 1Y & 4 02 D-limonene
p-cymene ~y-terpinene it £ 473t A & 8 et 4P I P HWECE § vA I D-limonene »
a-curcumene ~ o-bergamotene it £AF A & 8 Bl it S ¢ PR PR K o AT R
FRREERET T G TR BT A RAEAE T S F T N B T PR )
SRS RE R S OSSR SN LINOEECEE h R T Bl
M FRMM Nt B LG FLREFEIBBHRDE > BT REFEZEREM PR
i R o PR TR A F AR o By LA A F AR w e i ok o

mit o g
B % E-mail : yah90254@gmail.com
@ T 10978813762
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NPMPP-12 3% 12 B % 7 b 488§ fufd 2L Fl2 3T i ke iR i K AS S RASTB 8 2 dld — 3k
s e 2R mmg (RS RS ER RS L R L R E R
i) Evaluation the resistance to rice root knot nematode using 12 near-isogenic lines with different
BPH resistance genes ('Department of Plant Pathology, National Chung Hsing University, South
District, Taichung 402, Taiwan; “Taiwan Agricultural Research Institute Council of Agriculture,
Council of Executive Yuan, Crop Science Division, Wufeng, Taichung 413, Taiwan)

K Fe(Oryza sativa L) 5 & F B s A veni 2 - > HAZenfiygm 2 TWe F o

-k F12 B A B (Meloidogyne graminicola Golden & Birchfield, 1965) % 24 # »t £ B -k f&4% 32
PROBRENERTLAE AR EF I ST RERRE MRS FEHBREBL
Fltt ¢ ¥ 155 (Bacterial blight) # £&#J5 (Rice blast) % Jm i ¥ > W A FL R fB1UB R4 P
FEART = o m AP TR o MG A FHhe Mi A A FIPEHPBERA T HZ B
fEF e m AR LAY 12 BF 3 7 b8 G A FlaiT e R & % (near-isogenic
lines):™is B #-RAERBR A 2> H P 3B k3 3 3 @bt A7) F] HE
T L EFURFERBRA L 7 o FTRPBEEY NIT R R L Dk A IR24 2 R%E R4S
RERAAR ML SAIR6A (T HE > L& 1" GEARE I8 KRB > T 0 & k2 TR
% #c(average gall numbers) (T 5 =G &8 o S5 81 > 12 BiTR A (20 B¥HRE L2 F3
Bt A% 13 B A ¥ £ B (Tukey’s HSD, p<0.05) » 47 IRBPH3 - IRBPH6 * IRBPH7
SRR S A 2 0 A Ul 2\22ﬁa3%ﬁaﬁg4 . IRBPH14 }| 2135 4.2 3542 %; -

12 BTk R EY 9 EER 7P H THOEF G M IR24 ch32 %o X G ETI2 B
Fub ke ko A5 9 BF G 'B"réﬁ}énim‘l“izéﬂﬁ ZBF G BRI ATz
ko R AT anTE R E 0 B AT AR B RERBERG R o HFA R E
%ﬁ*ﬁﬁﬁﬁﬁ*&%ﬁ’?uﬁﬁﬂ*ﬂw@ﬁ%ﬁﬁi¢ﬁ&ﬁ,wﬁﬁﬁﬁﬁﬁ

Elep o & A0 W e mpuh 8 vk fes g 72k o

TR A Ik SR
#i % E-mail @ janetchen@dragon.nchu.edu.tw
7o - 04-22840780 # 377
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VD-1 Development of a multiplex PCR-based assay for detection of two tomato Criniviruses —
Kuan, C. P.! (B #c-T), Hsiao, C. J.!' (# 4 i), Cheng, Y. H? (#%4# %), Yang, T. C.! (3§ i£3%)
('Division of Biotechnology; *Division of Plant Pathology, Taiwan Agricultural Research Institute,
C.0.A, Wufeng, Taichung 413, Taiwan)

Tomato chlorosis virus (ToCV) and Tomato infectious chlorosis virus (TICV) are two
whitefly-transmitted viruses belonging to the genus Crinivirus. Both viruses induce similar
symptoms in tomato. The management of these two viruses in tomato is difficult and expensive
both in cultivation under a structure and open field production. The effective management strategy
for virus-free plantlets production is dependent on rapid detection of infected plants so that
potential source plants of various viral pathogens can be destroyed promptly. Simultaneous
detection of two tomato viruses, ToCV and TICV, were carried out using a multiplex PCR-based
assay, a novel detection technique that combines PCR with the florescent detection. On the basis
of the establishment of the optimal PCR for the detection of a single virus, that employed virus-
specific primers was developed for the detection and differentiation of the two viruses. The assay
was then validated using tomato samples infected with one or more viruses collected from fields.

The system offers a sensitive, high throughput and rapid detection method for tomato viruses.

LR I
B % E-mail @ perl23@tari.gov.tw
T 350 1 04-23317323
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VD-2 A PCR-based method for the detection and quantification of Pepper mild mottle virus —
Kuan, C. P.! (B #7cT), Liu, Y. T.! ($]1%84%), Cheng, Y. H? (3% %), Yang, T. C.! (¥ =3%)
('Division of Biotechnology; *Division of Plant Pathology, Taiwan Agricultural Research Institute,
C.0.A, Wufeng, Taichung 413, Taiwan)

Pepper mild mottle virus (PMMoV, genus Potexvirus) can occur in single or as mixed
infections within the tomato or sweet pepper crops. In the field, tomato (Solanum lycopersicum)
or sweet pepper (Capsicum annuum) are infected frequently with several viruses during a growing
season, which leads to reduced yield and fruit quality plants. Planting seeds that are free of or/and
resistant to viruses is one way of controlling methods of viral diseases. A real-time RT-PCR assay,
based on TagMan® chemistry was developed for detection and quantitation of the PMMOoV in
pepper and tomato plants. The protocol of the real-time PCR established in this study enabled
detection of PMMoV as little as 10? copy number of PMMoV cRNA as the target. Leaf tissues of
PMMoV infected pepper were collected from the field and tested by real-time, RT-PCR analyses
to quantify the number of PMMoV present in test samples. This TagMan real-time PCR assay for
detection and quantitation of PMMoV would be a useful tool for application in quarantine and
certification of PMMoV in solanaceous seeds as well as in the research of disease resistance and
epidemiology. The assays presented here could assist in the implementation of quarantine
measures for PMMoV identification and in routine indexing of PMMoV for the production of

virus-free solanaceous seeds.

LI I
B % E-mail @ perl23@tari.gov.tw
T35 1 04-23317323
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VD-3 Investigation on viral diseases of cucurbitaceous crops in Hualien area—Dong, Z. X.!, Lin,
C. C.!, Tasi, Y. C.2, Chen, T. C.! (\Department of Medical Laboratory Science and Biotechnology,
Asia University, Taichung; >Hualien District Agricultural Research and Extension Station, Council
of Agriculture, Executive Yuan, Hualien, Taiwan) 7=ifd W% # j 42 (74 2 «‘I{iafr R 4 —F
ZE AR REE R (TS FERF TP e
AR EER LT

Taiwan is located in subtropical and tropical regions, suitable for planting cucurbitaceous
crops. Hualien is one of the main producing areas of cucurbitaceous crops, especially
watermelon. A field survey for virus diseases of cucurbitaceous crops in Hualien area was
conducted during two growing seasons from April to August 2021. Symptomatic bottle gourd,
cucumber, sponge gourd, squash, watermelon and wax gourd samples were collected for virus
detection, and a total of 100 samples were tested. Indirect enzyme-linked immunosorbent assay
(ELISA) and reverse transcription-polymerase chain reaction (RT-PCR) were performed to detect
the prevalent cucurbit-infecting viruses in Taiwan, including cucumber mosaic virus (CMV),
papaya ringspot virus watermelon type (PRSV-W), zucchini yellow mosaic virus (ZYMYV),
watermelon silver mottle virus (WSMoV), melon yellow spot virus (MYSV), squash leaf curl
Philippines virus (SqQLCPhV) and cucurbit chlorotic yellows virus (CCYV). Watermelon had the
highest detection rate of WSMoV, as high as 41%, followed by MYSV, SqLCPhV, ZYMV and
PRSV-W, each with a detection rate of 2%. In addition, SQLCPhV could be detected in bottle
gourd, squash and wax gourd, with the detection rates of 67%, 71% and 100%, respectively.
CMV and CCYV were not detected in all samples. Our result showed that SQLCPhV transmitted
by silver leaf whitefly and WSMoV transmitted by Thrips palmi are the most prevalent cucurbit
viruses in Hualien. SqLCPhV has a very wide host range and can infect a variety of

cucurbitaceous crops, while WSMoV prefers watermelon.

B AL MFE AR
B % E-mail @ kikichenwolf@hotmail.com

7o - 04-23394362
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VD-4 Identification of a recombinant begomovirus infecting wax gourd (Benincasa hispida)— Lin,
C.C.!, Dong, Z. X.!, Tasi, Y. C.2, Chen, T. C.! (\Department of Medical Laboratory Science and
Biotechnology, Asia University, Wufeng, Taichung, Taiwan; “Hualien District Agricultural
Research and Extension Station, Jian, Hualien, Taiwan) g % * A2 4 & § q‘;’\if}[iai BEE
CEEE S B ST A £ AR -T AN EERNGESTRE - F 27 3 R

ANTEFR R EL R T ER R iy

Wax gourd (Benincasa hispida) is a common cucurbitaceous crop in Asia, with the planting
area of about 876 ha and an annual yield of 19.4 tons in Taiwan. Virus disease is the most
serious threat to wax gourd production. Insect-borne viruses, including the aphid-transmissible
zucchini yellow mosaic virus (ZYMYV) and papaya ringspot virus watermelon type (PRSV-W),
the whitefly-transmissible squash leaf curl Philippines virus (SqQLCPhV) and cucurbit chlorotic
yellows virus (CCYV), and the thrips-transmissible melon yellow spot virus (MYSV) and
watermelon silver mottle virus (WSMoV), are the major constraints for the cultivation of
cucurbitaceous crops in Taiwan. A field survey was carried out from April to October 2021 to
investigate the occurrence of viral diseases of cucurbitaceous crops in Hualien. Diseased
cucurbit samples, including wax gourd, watermelon and loofah, showing severe mosaic,
yellowing and curling on leaves were collected for virus detection using the Oxford nanopore
sequencing platform. In addition to SQLCPhV and WSMoV, begomoviruses such as tomato
yellow leaf curl Thailand virus (TYLCThV) and lisianthus enation leaf curl virus (LisELCV)
were also detected. Using the Begomovirus-universal primers, PAL1v1978B (5'-
GCATCTGCAGGCCCACATBGTYTTHCCNGT-3') and PAR1c715H (5'-
GATTTCTGCAGTTDATRTTHTCRTCCATCCA-3"), a 1.5-kb DNA fragment was amplified
from the genomic DNA of a wax gourd sample by polymerase chain reaction. The amplicon
was cloned and sequenced to obtain partial genome sequence of a begomovirus. Sequence
analysis revealed that the amplicon sequence is a combination of nucleotide (nt) positions 934-
1532, viral (V) region, of TYLCThV DNA-A and nt positions 1910-2602, complementary (C)
region, of LiIsSELCV DNA. Here, we demonstrate a novel recombinant begomovirus that infects

wax gourd in Hualien.

AT A
m % E-mail : kikichenwolf@hotmail.com
T35 - 04-23394362
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VD-5 Detection of rose-infecting viruses via high throughput sequencing— Lin, Y. C.!, Lin, C. C.},
Chen, Y. K.2, Chen, T. C.! (\Department of Medical Laboratory Science and Biotechnology, Asia
University, Wufeng, Taichung, Taiwan; “Department of Plant Pathology, National Chung Hsing
University, Taichung, Taiwan) 1% & il € TA ikt Rl SR 4 — izt o+ Lom
QAIMEAR (T FFERIREL ST PR BRI k)

Rose (Rosa spp.) is an important ornamental crop with multidisciplinary purposes. It can
be used as cut flowers and potted flowers, as well as raw materials for cooking and essential oils.
The annual output value of rose is around 25 million US dollars in Taiwan, and Nantou and
Taichung are the major planting areas on this island. Rose mosaic disease (RMD) is a common
rose disease caused by complex infection of several viruses including apple mosaic virus (AMV),
apple necrotic mosaic virus, arabis mosaic virus (ArMV), prunus necrotic ringspot virus (PNRSV),
strawberry latent ringspot virus (SLRSV), and tobacco streak virus (TSV). The infected plants
show several severe symptoms such as mosaic, line patterns and ringspots on leaves. According
to the official documents, the acreage of rose plantation in Taiwan has been decreasing due to
serious pests and diseases. However, in the past few decades, no virus diseases have been
reported in roses in Taiwan. In February 2021, rose plants with symptoms of mosaic, wrinkled
leaves, leaf spots and chlorosis were observed at an organic rose farm in Chiayi. A total of 12
symptomatic rose samples were collected. Total RNA was extracted from rose leaf tissue as a
template, and RNA-seq was performed by using the Illumina NovaSeq 6000 sequencing system
for virus detection and diagnosis. The obtained reads were de novo assembled to generate 294
contigs for annotation. Ten species of 7 groups of viruses were detected, including three
ilarviruses, two partitiviruses, and one each for capillovirus, carlavirus, closterovirus, luteovirus,
and ourmiavirus. Virus-specific primer pairs were used to verify the presence of the viruses by
reverse transcription-polymerase chain reaction.  As a result, five viruses, i.e. AMV, PNRSV, rose
partitivirus (RoPV), apple stem grooving virus (ASGV), and rose spring dwarf-associated virus
(RSDaV) have been confirmed. A new ilarvirus closely related to tomato necrotic streak virus

was also detected. This is the first report regarding virus infections on rose in Taiwan.
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VD-6 B 4 52 B4 pd b3 grerg s ook A va T e Faals
Migd s Hadgt (CFmmpBE4 i ¢ L L%t 7L 2 ) Molecular identification
and occurrence of Grapevine geminivirus A on grape— Lin, M. J.1, Chao, C. H.%, Cheng, Y. H.%,
Tsai, C. S.%, Chen, C. C.1,Lin, C. P.! (!Taiwan Agriculture Research Institute, Wufeng, Taichung
413, Taiwan)

THELOBPF REREARSM A u;};@aaﬁﬁw@ﬁ’yﬁi 5 ;’gtb*"%\%’aﬁ [
cBCWEZ T HEAHT T A F 5 E RS (Grapevine fanleafvirus, GFLV) ~ # §# £ x4
(Grapevine leafroll-associated virus, GLRV)- & 5 1 & 3 ”“A—Jﬁa% (Grapevinevirus A, GVA)
P b fAB i RAZ AL mF SP R RREF B 2020 840 > d L9 e
- 7 ﬁ&ﬁgﬁléﬁmﬁiiﬁﬁgm Pl P ERARS R w2 B4 2 po 1 GFLV
GLRV 2 GVA 2 & - B3I 7247 ¥ Bp+ el - it mE2 RNALF L
2 & iEi7 small RNA 2 247 » B AG e 18 EE - 2905 bp 2 e 7 B > ST E A 7+t
Wi #5935 2 f?ﬁvﬂ- A (Grapevme Geminivirus A » GGVA) » = Geminiviridae #*
Maldovirus f2 tet= 4 » 2o+ 3pk 2 7043 > & 5 - ik H % DNA A FI88 52 500 o
4 £ R % - Fabavirus - 2 ¢ GGVA iéﬂsﬁ”ﬁ»ﬁ pe B2 ¢ Bom 4 $k 2017YML
(MT344703) ~ 2019YM4 (MT344714) 2 2019PD8 (MT344708)2_ 4p i1 & % i£ 99.9% » H =t &
P 44 $k Pione (KX570616) » 4R 12 5 99.6% ° 5 7 j# GGVA s 2 4 > 41 &
AR P PLRAEE s HERFLEIH AW EPEF 4B F o169 B
1‘%’ 7 GGVA & - 1313 % GGVACIF/R & 7 2 472 300 T R FEzn B ¢ X 141 B tRipl
B4 GGVA > it % #icfE o v m[fﬁfﬁ:f‘i«pﬂo B GGVA%%T%’;R Hod ¢ FF

el ﬁ\u@ﬁ%\a‘& ML 30 tha A0 HY SR 4 GGVA - T mop kg EH}"J%“.‘Q?“E)&E%
GGVAHE A EFFPI X ca pHF 2o FpRTES A TEREIRS Bk SREATE

FOGGVA ¥ i pged PR 250 BEL o ARBATT GOGVA B H U pdif 6 8 4
R Rt

A HRIc
# % E-mail © lmeiju@tari.gov.tw
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49



VD-T=Z 345 Y hp+ HBF 4% 5 h- SRR 2R 455 —pak VT Wi
Il e 2 (A E4 R € B E BRI S FILE TR et LAY
[F) £ 325 & #7) — Assessment of the infection rate of three potyviruses introduced to the grafted
plants of passionfruit “Tainung No. 1. Chen, C. C.!, Chiang, F. L.!, Hsu, C. C.!, Lee, W. L.2 (!
Dept. of Plant Pathology, Taiwan Agricultural Research Institute, COA, Taichung, Taiwan;

’Fengshan Tropical Horticultural Experiment Branch, Taiwan Agricultural Research Institute,
Kaohsiung, Taiwan, ROC.)

;1;34, -2 AA%&EE A EB4E2 ffﬁff ) C,l]%];‘iiﬂ\’?‘ﬂi:jﬁai g - A ]
EAENBGHRE 24 E Y BHps (Potyirus) ¢ AL F 4 %4 (east Asian
passiflora virus; EAPV) 1 EAPV-AO = EAPV-IB ~ & % 74 #[,ia«* (telosma mosaic virus;
TeMV) 5 o2 L ¥ L 4 % opd o £ ﬁENNAOﬁTWNfﬁH{ﬁé%%@
iC ok o 5 B - 8L (TainungNo.L;TNL) FASZ PR A SHNE e Faid BfF
ERT S AT A AR TNLRfR2 BAmERBEM 2 7 d L FREROT 7 4
AR 2 BRI R T o A % Potyvirus W AEd @R G v S S R A RS A 8
%’ms@%i‘“ﬁ%aﬁ%a B R Y F AP s R # o o 247 1 4731 EAPV-AO~EAPV-
IB fr TeMV 27 4 %54 A BB T F 4 S bv TR 3548 R ¥ AR 4 5
32k rﬂz P kiReilsby m 3 £ B EAPV-AO g 4 5 4 >t 0-42% ~ EAPV-IB 4
%+ 0-50% ~ TeMV 4 %+ 5-92% ; ¥ )2 TeMV i fa g 2 5 5% o ¥ 1 F 5 TNL 3482 4
By Au %%ﬁ%ﬁwﬁ“kﬁPﬁ~ﬁ$%w’iw%*uﬁﬁ*5$7 EHF -5
FET RS DERETRAE S F 0 RS R RN L R 5 4 B4 EAPV-AO G
0%/7% ~ EAPV-IB % 7%/0% ~ TeMV = 33%/33% ; 4t % BT X R oA 48 TNL 3%
FRE 5 > TeMV 1t EAPV-AO v EAPV-IB % % 3fi = - 5 € 1538 fbop i f8 B 45 1)
FEE o @ PREBIREE P 0 KRBz fp S L RAMNE"Z B 4 F 4 W A_EAPV-AO
36%/50% ~ EAPV-IB % 50%/71% ~TeMV % 40%/73% > ez 4 ¥ dgd 1RRkdfdn # 7
PlEAAIN o d SRR 2 B ERE R T 4@&%@“ TR RFLRMA S Fan
FAVREE P Hfif 5 M0 A d UREE PN E AT RS RS iRfEa 2 50 TNL I
fod AR BEETET LRI R A FE A E #{»#&ﬁﬁ%ﬁ THAE AL RES
TP RERLIIAEBT AR }%% 2R R RS A BT REE A ,%% BRI P F e
A FM R R Rap A R S ORERR B o

WA DM
B % E-mail: : chinzue@tari.gov.tw
T 3% 1 04-23317518
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NOEES ERS S E ERE <& F ERSS AN F A RN L A
M2r? R PR FETFREL 2RISR PR RS RS k)
Identification and occurrence of maize yellow mosaic virus (MaYMYV) in Taiwan— Chen, J. H.",
Tseng, Y. W.2, Tu, C. K.2, Jan, F. J.1:2 (\Master Program for Plant Medicine and Good Agriculture
Practice, National Chung Hsing University, Taichung 402, Taiwan; 2Department of Plant

Pathology, National Chung Hsing University, Taichung 402, Taiwan)

In July 2020, maize (Zea mays) plants with leaf yellowing and mosaic symptoms were found
in Daya District, Taichung City, Taiwan. Twelve symptomatic and one asymptomatic samples were
collected from the field. Four viruses, including maize chlorotic mottle virus (MCMYV,
Machlomovirus), sugarcane mosaic virus (SCMV, Potyvirus), maize dwarf mosaic (MDMYV,
Potyvirus), and maize stripe virus (MSpV, Tenuivirus) have been reported to infect maize in
Taiwan. Furthermore, a new polerovirus, maize yellow mosaic virus (MaYMV), was recently
reported in East Asia. Reverse transcription-polymerase chain reactions (RT-PCR) with degenerate
primer pairs for potyviruses and poleroviruses and specific primer pairs for MSpV and MCMV
were performed to detect maize viruses. Results showed that all the 12 symptomatic samples were
infected by MCMYV, and one of them was also positive with the degenerate primer pairs for
poleroviruses. All primers failed to amplify any products from the asymptomatic sample. A 1096-
bp fragment amplified from partial RNA-dependent RNA polymerase (RdRp) of poleroviruses
was cloned and sequenced. Sequence search in NCBI indicated that sequence of the new maize-
infecting virus in Taiwan shared 98.9%-99% nucleotide identities to those of MaYMYV isolates.
Specific primer pairs FJJ2020-127/ FJ1J2020-128, which could amplify the full-length coat protein
(CP) and movement protein (MP) of MaYMYV were designed and used to confirm the presence of
MaYMV. A 798-bp amplicon was amplified, cloned, and sequenced, revealing that sequence
shares 99.7-100% nucleotide and 100% amino acid identities to CP of MaYMV and 99.7-100%
nucleotide and 99-100% amino acid identities to MP of MaYMYV isolates. Sequence analysis
indicated that the virus infecting maize is an isolate of MaYMV. In the field survey, twenty-one
symptomatic and fifteen asymptomatic samples were collected in Taichung City, Taiwan. RT-PCR
with primers were used to detect potyviruses, MSpV, MCMV and MaYMV. Results showed that,
of 21 symptomatic samples, four were infected with MaYMV, 10 by MCMY, four co-infected with
MaYMV and MCMY, and three co-infected by MCMV and MSpV. A 798-bp fragment amplified
from four different samples infected with MaYMYV only was independently cloned and sequenced.
Results showed that four sequences shared 99.1-99.5% nucleotide identities to each other and
shared 99.2%-99.9% to MaYMV isolates available in GenBank. To our knowledge, this is the first
report of maize infected by MaYMYV in Taiwan.

WA AR
mi % E-mail © fjjan@nchu.edu.tw
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VD9 § B EHmg s op L FUEH R B AR (5P R ¢ B FEopng
,%) Etiological studies of the ringspot mosaic disease on firecracker flower (Crossandra sp.)—
Lin, Y. X., Chen, Y. K. (Department of Plant Pathology, National Chung Hsing University,
Taichung, Taiwan)

& E i (firecracker flower, crossandra) % & 7 #!(Acanthaceae) 5 & - (Crossandra)te
PR F RZFEARTS 02021 & 1" N ELFERLFFRES s v E R
LA R RO Bk TR o AT BLIR T BLE TR B R 7 G Bkl S A A o
# & (genus Tobamovirus)i £ 45 ] :Ij%i %4 o @ * tobamovirus ﬁ;? &l ‘\ 513+ ¥ Tob unil/uni2
i 7 RT-PCR f p] » # 3 tg ) £ 680bp 77 cDNA 157 - & F 7247 {6 » 3 3% cDNA
B 7\i&3s Tobamovirus 2. i 3 q,:.s’\f J’isa* (youcai mosaic virus, YoMV) (accession number:
AY318866) # & F—v & *hif F-v 2 304 B 5|0 2 R SIAp 00 R & 98.38% 4 ) H|9Ti%pn § &
YoMV 7 B o Iﬁi% 2 % % (Chenopodium quinoa):e {7 8 sa & 3 is » :}};‘35, AR R R ET
ke f“(CI”OSSClndm sp)frid i e R B N2 R B F L PRI pERETE ETTRY
1027 AFTEBEZI xtgz;,;rrfr ’J[I;;,{%; 2T 4 gﬁ;ﬁwﬁ¢3 R ¢ $E e
A AT B FRF CHEF RFFEARTS A RME L A AN K
B EES P A b IR —’1L o 17 NCBI GenBank © % 4% YoMV > & B AFIME 7| 5 #
FORFHENIN IHEFXRERBANEIT R 5T R 2 5 £ i tobamovirus £ F14E >
£ 6304 BYiHMET LA ‘@i fis (RNArepllcase component) (nt 69 - 3380)~ + 4§ # fi¥(RNA
replicase read-through component) (nt 69 — 4862) ~ # & F—v (MP)(nt 4874 — 5671) =t B F-v
(CP)(nt 5595 — 6068) % 4 i B <3 1=(ORF) » £ tobamoviruses ek FIM G 4E4p i+ o v $F §
E <54 ¥2 tobamoviruses 2 zA FIHE 2 K & L A Fl2 P ph R pi 2 dp iR B BT B
ETEAapE B 6 e 2 YoMV A k2 > & A FIH{r & ORF P e & e i e A
FlAp i R 39iE 89% 0 b 0 B P > KR AT A 74P 1R 91.18-98.96% ~ -] 47 L pE
ﬁﬁ’i/’ii‘r&ﬁﬁ}i F4p 2 B 89.25 - 98.88% / 95.01 - 98.91% ~ = 4F W iz ﬁ‘ﬁ’i/*«‘i‘r%ﬁiﬁ 7 4R i
K 90.32 - 99.04% / 95.99 - 99.06% ~ # & F-v ¥ H pe/reh e A AR 2R 92.23 - 99.00% /
93.58 - 98.11% ; *Hif Fv 7 F pe/ PR FL A 514 10 K 94.88 - 99.58% / 95.54 - 99.36% ° i |t
PER) i D= AR Sl gk 2 R g2 f‘—%}i ) T E 4 Tobamovirus & YoMV #75142 o &
Pz o g AL ks A k8 arg tobacco streak virus (TSV, llarvirus) ~ alternenthera
mosaic virus(AltMV, Potexvirus) §= tomato leaf curl New Dehli virus (TLCNDV, Begomovirus)
=4 - ARG B tobamovirus F4p B % 47 A 2 3T YOMV > qrdr YoMV H 3 K [“]mﬁfrfr%x* %
Brod YoMV R % § B 15975 Az cn s gt 2o - 37T o

B A RUEIR
mt % Email @ ykchen@nchu.edu.tw
T 3% 1 04-22873642
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VD-10 A& Ao 2 &1 — B 72 | NEHFAL L mEa s F¥FFw%T
AP ET L HR Y BRLE RS T 3 ? & %) Evaluation on commercialization of cucurbit
virus vaccine —Kang, Y. C.!, Yeh, S. D.2, Chen, T. C.! (Department of Medical Laboratory
Science Biotechnology, Asia University, Taichung, Taiwan; *Department of Plant Pathology,
National Chung Hsing University, Taichung, Taiwan)

ERPHEAEFDEERALT Y M&fﬂﬁw BT L R nH e o A LT
PAARFRETR U F)F o 37 E Ko FiFegitdeid 0 BB S ;{ig.q, }r;‘a:f%c;;
R RE iz :3? fRiAl o pmEistEP Iﬁa% i T B3 ren E G A F]Fuld (transgenic resistance)
3 2 3 %3 (crossprotection) o & FliE 78 7 ¥ 1% 4 e @ M8 70 o }‘73,?.}[;5% H3e % B
Foed ARG SERG WP P FLF > w2 B2ERE I EERS
W (TrRw) EF2TFHE? * SHIES HS DB GER 0 RS 2L 2IRDEY - e
1‘}% i ”"4 = «‘ﬁﬁv& (zucchini yellow mosaic virus, ZYMV) TW-TN3 4 #t k0 HC-Pro & %15 2
é‘@m EEZ R R+ R ZAC VbR Fa 8 & F A fEHR 1 ¢ slAdE om0 S TR
B Ak & AR N B FAPEREE D R ET ZYMV R ERR 2
g o Fp > 2 fa,a ﬁ}*?f*‘fﬁs%ﬁa*ﬁ”ﬁf‘f Bt o AL EHZACEF S Z R
FARA SR Z ER AL BTG o BMR L ZAC K e R 2 ke AE P EBRIAR
£ i OB A g BT A s A 0 (B3 30-20°CE 4°CF > & Fp— B2 d10R) éé-‘f}%% i 39 (coat
protein » CP) &2 L F]#8 RNA 2. 7 & > T #& M 2 % (Chenopodium quinoa) {vi¥ 4 >
(Cucumis melo) /,,\ﬁ:d_ B3 o 2 BFZ Pk SEET 0 53200 B2 p P
et 725 23.07-59.6pg/g i+ RNA 7 £ % % 6.05x107-1.12x10' copies/g © ¢
&%%w%ﬂwﬁﬁﬁ&'~%3°

\FJ}-M“
l“’*(c*\\
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VD-11 # %4 L3+ 4 ivx '“#‘fﬁ-fj* 1.3?]1?5-* PR ahiet 24 ER FEELAIR— Iif .
TR -BRP Y (N2 %HP5 -F# # %) Life history and population performance of
Tomato  yellow leaf curl Thailand virus vector, Bemisia tabaci (Gennadius)
(Hemiptera:Aleyrodidae:Bemisia) on tomato—Li, C. Y., Huang, Y. T., Lin, M. Y. (Department of
Plant Medicine, National Chiayi University, Chiayi 600, Taiwan)

CRARLIATA AR G - MIEREAR A4 A F A
et v BHBEL T BT R - hies AL R RAREH

Tz K epdpo 27 ik P #E R (Tomato yellow leaf curl disease,
TYLCD) g # 8+ cff 27 & 100% > & £ %d+ TYLCD 2 1 & x4 k5 § oy 1
5 J;ﬂ- > 7 },iﬁarr (Tomato yellow leaf curl Thailand virus, TYLCTHV) » # 3# 5% & 3%+
TYLCTHV BEZAEBEREFEFE IR ZFF - FIE AT IR 2FT rb;,\c* VR
W2 -_HELERFLRE YL YL 524 P2 567 P ®HFEAFITEFERFLB L 229
P2 190 p o axAHPFETHEFLNLE 1909 p 2 1846 p "5’%(1’:15&7?—;—‘3;9%"?}7’:&
P A IR AR R LE  AFA LA RRARAA UL 087 1 2
1850 psF &b ARIAHE 769 P2 1517 psadaphiz A Acnd (APOP)-
¥ AmE (TPOP)~ 2 P p 2 %7 E (Fecundity) 4~ % 5 1.43 p ~20.79 p ~843 p
% 85.21 eggs/individual; ¥ # % fi Pl 5 2.08 p ~20.08 p ~6.31 p % 64.38 eggs/individual>
MR EEFAHRRAMEIIEIPR AR AFIBETLEREAEY AF A2 4 S
Bz EZRaEF (R) » % 5 24352% 12.31eggs/individual> p 2378 F (r) 5 0.1197 %
0.1072 day! » #4&# 72 F (1) 5 1.1271 %2 1.1132 day' » T35 AP (T) 5 26.68 %
2342 p 5 U THow NERFEEFLR o AT AHES TYLCTHV 2 ¥ B heFAA
ARFMORG > AP UL ICEEE PHATRESTY -

TR A RPN E
B % E-mail : mylin@mail.ncyu.edu.tw
%35 - 05-2714513
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IPME-1% B #pshb A2 A T2 BE I NG e P PR f3 — FAE - R {F
(M= 238588 s AT TEF T 45 E7 7% %) How the reproduction and development
of vector insects are regulated at high temperatures: pea aphid as an example —Tsai, M. T., Chang,
C. C. (Laboratory for Genomics and Development, Department of Entomology, National Taiwan
University, Taipei 106, Taiwan)

Temperature is a key parameter known to regulate the physiological condition of insects. In
the fruit fly Drosophila melanogaster, for example, heat stress reduces the activity of sperms in
males and decreases the proliferation of eggs in females. However, how the heat stress regulates
reproduction and development is little known in other insects relying on sexual reproduction. For
those adopting asexual reproduction, there is even lesser information available. Hence, we selected
to study asexual pea aphid Acyrthosiphon pisum—a serious vector insect in agriculture—
investigating how reproduction and development are regulated at high temperatures. In the ovaries
of the asexual pea aphid, consecutive embryogenesis occurs within a single ovariole. This allows
us to observe how germline development, which is labelled by an antisense riboprobe of Apvasl,
a known germline marker in the pea aphid, at various high temperatures. According to Lu and Kuo
(2008), A. pisum cannot produce offsprings at 30°C and 35°C, indicating that reproduction is
suppressed. Through further investigation, we found that ovariole numbers in adults remained 7
in an ovary of the pea aphid at 20°C and 30°C but numbers of egg chambers reduced to 5 per
ovariole at 30°C compared to 7 at 20°C. Moreover, whole mount in situ hybridization showed that
intensity of the germline marker gene Apvasl reduced during mid embryogenesis at 30°C. Based
upon these data, | will explain how the heat stress retards oogenesis and embryogenesis and discuss
the mechanisms behind.

k 42 . u)—"‘: 2L
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IPME-2 BB AJE# = % FWFIT AL AL MR AnFFH 2P R - m2F2 - mi
2 e SR AR LAY o A RBRLEL R E R PP AR A
WBh e SR 4 H S 8 e B8 k) Effects of heat treatment on the larval-pupal mortality of three
tephritid pests — Chou, M.Y. !, Chen, S.C%, Chen, M.C!, Hsu, J.C. 3 (National Chung Hsing

University, Agricultural Extension Center, Taichung 402, Taiwan; “Bereau of Animal and Plant

Health Inspection and Quarantine, Council of Agriculture, Executive Yuan, Taipei 100, Taiwan;

3Department of Entomology, National Taiwan University, Taipei 106, Taiwan)

FHBAILLRERFF NG AP BRI PR AN AP R B
(Bactrocera dorsalis) ~ /> 3 ¥s(Zeugodacus cucurbitae)® a J*§ ¥ (Zeugodacus tau) = §8%
FFTALIATHL PIEBEHARRET Y 2 XRP P2 ORS00k o 2 PR
&757B¢i$4m & iF 35-50°C B R AJE 1-8 /| s 0 B E D] 100%5% 7
MR ERMER G 45°CH R ER AN SRS s AR A PR g AT S ]
Pro fow BRIZRERY > ED] 100%0F K& F T2 B ME R L 45°C H P R P umird
é@”ﬁﬁﬁé’ﬁﬁ6+%%;'iJﬁlmmRJ@r%’ﬂ@EUiﬁﬂﬁﬁmmﬁw% £ 423
JREEIIRER o FEAEKRB I S0C P AT T A2 ERBAZMET 1B
IR A 59 5] 100%2. 3k 7 F o 2Rm g R R 5 40°C & JE’*W”@“—' B He o %
FUsT 305 264%2 = FIi 5o ARIBE o AR BTG 409% 2 T1.1%:0 v i
Foodi 1 40°C (T 8 FFEnE R o R MBI BT F v 94.6% 0 AFUEE 5 AR s
cha B 33 1 R A m'nmu»%4%oﬁrﬁpi~ SR Y-SR S
i—i’ﬁ ERAHZUE G EIHRE Probitd 20 B 3 iE & RBP4 o S HET FLREEZR
i *‘J’V’L?;mai“X7 5 353 'F:jf"":}iﬁhw - o BTN AR EFS A AT 4 »d, “f
ﬁf%4ﬁﬂ7%@mﬁﬁ TH T EBERIRBEEE RS w#ﬂﬁﬁ”é”?
TEWL A AREEEL 22 PR

LA kg

B AL REP R
# % Email : mingyichou@nchu.edu.tw
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IPME-3 /A & ( Zeugodacus cucurbitae (Coquillett)) ¥ M B af < (42 3534 — = % &K~ § &
@ (AR ¥ 2 R ¢ B ¥$3% 7Tk * & 4 ) The study of tolerance at the low temperature
for the melon fly (Zeugodacus cucurbitae (Coquillett))— Fanjiang, C. C., Huang, Y. B. (Applied
Zoology Division, Taiwan Agricultural Research Institute, Council of Agriculture, Executive
Yuan. Wufeng, Taichung, 41362, Taiwan)

A Y (R¥F 31 A ws(Zeugodacus cucurbitae (Coquillett)) & R s 8 T 2o @ 4 > 17 4
ARSI N T AR Y R 24 o BAF LS 35-5°C, -3°C, 1°C, 1°C, 3°C, 5°C » * iF
B 14L 10D 2 f5iF 0% > BlER s Z 82 B S0 s A BT R B IR RJEPEFER T 2 5
oo RER B BEoT P B-5°CT ¥ MLt 2. EJR pEfic i Oh-24h~-3°C % Oh-72h~-1°C % Oh-72h -
1°C % 0h-72h ~ 3°C 4 0h-96h ~ 5°CR| 3 Oh-72h ; = # % A 4P% £-5°CT v § B G52 A
72 g fic i Oh-6h ~ -3°C % 0h-48h ~ -1°C 5 0h-120h ~ 1°C 5 0h-192h ~ 3°C % 0h-240h ~ 5°CH]
% 0h-336h; #34% % £-5°CT ¥ 33 v & L 33 v 2 Eg® pF e & Oh-24h ~ -3°C % 0h-24h ~-1°C %
Oh-72h ~ 1°C 5 0h-96h ~ 3°C 5 Oh-144h ~ 5°CR] i 0h-192h; = & 4% >t-5°C™ 5 4 B 48 3% 75
2 &2 pE#c % Oh-3h ~ -3°C % 0h-48h ~ -1°C 4 0h-120h ~ 1°C % 0h-120h ~ 3°C % 0h-240h ~ 5°C
Bl 5 Oh-456h o d b 2 % BEom N M3 R T T L ML FE B2 3R S AP T A 4
MR LS FAR D AKRENAFTENF EREFR TR ERF AN -

R
% E-mail @ ybhuang@tari.gov.tw
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IPME-4 (i f6» S mh A2 2 fF 20 —fRT% His (Mad FLFLAF L)
Parasitoids of four invasive galling insects in Taiwan — Lin S. F., Yang M. M. (Department of
Entomology, National Chung Hsing University, Taichung402, Taiwan)

BRTABIMFBOF A Z0 O EF PR EORE T AR T ot B4
- .‘3_4)3 FTREZE @ AT RETAEFLEERE c REFHE > BE AR
fER T TR > A G g X g w I TR TR g (recruitment) o b IR % T B3N
HIFt 2 F B e X Ry k2 Foahig g2 F 17 (fortuitous/adventive biological
control) o AT Y gé: 4 ﬁ;é_» EgmT H2 ARFAR R EALF COLR |2 A i F G 7
ey 3t 4k A - 84 Quadrastichus erythrinae Kim~ 3 f #g #d -] 3% Anselmella miltoni Girault
¥ % 4% 4 B} Procontarinia robusta Li, Bu & Zhang % 2 i Litchiomyia chinensis Yang
and Luo A %764 3°2-2 2 11 fB% 483 (3 fh) o o7 > " HME Y - 5% 2 4
Aprostocetus felix La Salle, Yang & Lin € & 2 & % & P & ({14 # - 38 2 ¥ % 40 5 mip) -
BT o~ .,\lafgffwl%g{ﬁ;g;; B 7 x&*g,‘;zuj% DHEHPR, AV e iz 4 i
At %3"7;9 B o

mRA LHEE
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IPME-5 2 1< % #ii& (Conopomorpha sinensis Bradley) = S ¥ {75 e % E2 EH| L X 4
SEE 1 BAEETREE -3 L SEREE RN ZO GRS SX-JOF.§ S IR § 928 |
¥L R ¢ R ¥ Arh LAY FIEE% A “7) The susceptibility of adult stage of Conomorpha

sinensis Bradley to currently registered insecticides — Wu, H. J.!, Wu, C. Y.!, Yeh, T. W.!, Fang, H.

H.2, Hsu, J. C.! ('Department of Entomology, National Taiwan University, Taipei 106, Taiwan;
2Fengshan Tropical Horticultural Experiment Branch, Agricultural Research Institute, Kaohsiung
830, Taiwan)

#:1= % 2iis (Conopomorpha sinensis Bradley) 7 @52 p misflnd #

TEBREFER A AEFALBTRDEIKE F AT IcEE N EE ﬁmﬁﬂo
Bro BEFRY DB IS 251V Ep e B AR d Misamy et %35’3 Aop AT
30 F chZER] > GlAe T R S R R F AR IR Ao R B R Ap i iT S
FIHERF 5 TA N T AREE R @’ﬂﬁﬁpzﬁﬁ%%féaﬁﬁiﬁvﬁ%ﬁ%ﬁ
ﬁ&\-;\ué MIRFIFE R BNERRE Lo AN FEHRITATA S50 3T R F 2R

Foli ® 2 RMRFENRS 2 LA R ?—‘“5@9“7%%%#% ﬂ.f\-r?,? F?—‘“Eﬁu\/}}% v 14

??WﬁﬁP&a@%%%g +¢¢£w%W@xwfé BEPRAT R
R AT K o BEHRBEE TN Y 00 ST E RE R LERATI A F BT ﬁh
Mgk T fr e A (B s HR I S ) EAREIEEAESH TS B OERR X I“’Lﬁi
rs’@“;%*hfﬁf+“m9ma,m¢ﬂ¢ﬁxw HEERLE i
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r 2
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20-30% 5 B 244K E HE L % B R L FRPERE i i e A 2 é%@ﬁgﬂﬂﬁﬁﬁs’
NP A X = F A A 50-100% 0 B E S B AR > = FRE_A A 8-40% o AFT
TEEEFEEZ LI M AT RIBE IR R EARER AL ER S G (4

Al F e,
%, E-mail : juchun@ntu.edu.tw
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IPME-6 10 #&7 & 8 #4155 5 4 & o7 8 2 —‘Eﬁ,ﬁ}; 2 Frlre sk Rt — 5 R~ HRkpr 4 (7
FIRR¥L R R EESZ 3% TR £&" &) Inhibitory effect of 10 insecticides on the
eggs and nymphs of sweet potato whitefly Bemisia tabaci (Homoptera: Aleyrodidae) —Wu, P. L.,

Lin, Y. S. (1Taiwan Agriculture Chemicals and Toxic Substances Research Institute, Wufeng,

Taichung 413, Taiwan)
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IPME-7 fo f = & 3 4k R B3 SRER2FH 423 - F5B 1548
@ (e ¥4 R ¢ B £3R% T * # $ %) Deltamethrin resistance in secondary pest
Sitophilus oryzae in paddy rice warehouse —Yao, M. C, Lee, C. Y., Wang, T. C., Feng, W. B.
(Applied Zoology Division, Agricultural Research Institute, Council of Agriculture, Taichung
City, Taiwan)
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IPME-8 % 7 #Zicimit 110 £ R %5H B R T RIS = BEH B >0pEmy — % gl
BAZ P O (M2 bR FEFFE I Gl EA R 6 R EE% TR LAFFE
25 A #12) Studies on monitoring of population density fluctuations and efficacy of three selected
insecticides to Conopomorpha sinensis Bradley in Kaohsiung City in 2021 —Wu, C. W., Fang,
H. H.2, Lin, Y. P.! (!Department of Plant Medicine, National Chiayi University, Chiayi City,
600355, Taiwan; 2Department of Tropical Fruit Trees, Fengshan Tropical Horticultural
Experiment Branch, TARI, Fengshan, Kaohsiung City, 830014, Taiwan)

# ¥ s (Conopomorpha sinensis) # #% B & & + 4% (Sapindaceae) 2 # 4= (Litchi
chinensis) ~ % (Dimocarpus longan) % #£3 % & v 2 5 FAE A R4 3 F &
B FRAERFRETIE - FRFI T EREERERP A A FRE R EEREY &
#E G R B AR AER S AR R SR A sk o R AJ g B {ﬁ‘a e
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THS ARG BT e R TIRG Fis R o 5 BB RATERAL . A Y
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SRR B BRAENT I AN YT A BRELY 0 LB AE- T AP KRB KA e
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HF A F2E AT E R AR o FREHRD G 0 A& R = N2 #F 1 (Fenitrothion,
50% 3“#&)~ %= % (Deltamethrin, 2.4% -k % #|) 22 ;% % (lambda-Cyhalothrin + Phosmet,
42% T R4S R]) Z BRI AR AR B REE N BT S R R 0 L E R Rk
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IPME-9 % R B L > S FWhE #2 A2 TR %I - KPP Y (2 E25+ 5
S %5 # %) Sublethal effects of deltamethrin on longevity and fecundlty of the oriental fruit fly,
Bactrocera dorsalis (Hendel) (Diptera: Tephritidae) —Chang, S. M., Lin, M. Y. (Department of
Plant Medicine, National Chiayi University, Chiayi 600, Taiwan)
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IPME-10 4 %% 3 H A7 E S ¥ = ﬁ?%ﬁmﬁw S E PP iEE — A | e
B (R ARE S FEALF oS TR A S R4S ) The
susceptibility and resistance evaluation to the three emergency control insecticides of Spodoptera
frugiperda (J.E. Smith) (Lepidoptera: Noctuidae) from various locations in Taiwan — Chao, H. M.!,

Hsu, J. C.12Wu, W. J.1:2(! Master Program for Plant Medicine, National Taiwan University, Daan,
Taipei 106, Taiwan; 2 Department of Entomology, National Taiwan University, Daan, Taipei 106,

Taiwan)

# 7 & F (Spodoptera frugiperda (J.E. Smith)) Jf ##2 p % i 1 (Lepidoptera:
Noctuidae)» H g Z 2 2 2B E A EAH L P RP EHNGFTELER LR 202
CEERG A Ra 2k g SAFERINGTE AR ﬁ*—f‘?’?ﬂlﬁ 4 RE 2 5, . Fpt
MREFSA I ARESZRBEHEIERIBEF (AP FE 2R ER S 8) 2R F
% % &% (Lab-Y~Lab-P) chz & FH ¥ P & = 7}@ L7 o2&/ %4 (spinetoram) ~
#* 5 4 (novaluron) % #|% 3 (chlorantraniliprole) 2. 72 /| PR X Mo % BT Hp 2 ¥ &
ﬂﬁﬁﬁ%%ﬁﬁg%ﬁé&$’ﬂiﬁ%k&(um)ﬁ%&m&mmM;gA1mui
kB (LCo) 43t 1.01-2.70 mg/L » 323t e FFArdg I is*w * k& 39.0 mg/L 5 #3%
LCso /1 %+ 1.72-7.04 mg/L > #] % 3 LCso 4 >+ 1.67-13.30 mg/L > X7 3% 3 & LCoo /i ** 129-
722 mg/L > 5] % 3» LCoo fi ** 141—302mg/L A BERIDF e TR IsE Y ER o 2 A
REFiERY e REE F\ A0 LR LCsodp vt 2 dult B B dF 2 % 8 F:a—_L—r
P REAMAERIS)3IZ R X FHFTRIEAETRE R DRRL R > T
B2 ARE R B BE T 10 % b edE i L FE G A R REAE PR 7»‘]“-*-“ ”ﬁ
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IPME-11 ;= 32 4 2 < fmifa B oo %k I—lp—réi Per ~grair -~z G - MB R 8 aaa
(Frce B ¥4 0 ¢ 84 % R ¥:x2H v % B k) An evaluation of the efflcacy of
acetamiprid for litchi fruit borer (Conopomorpha sinensis Bradley) control in field. Chen M-Y,
Jeng W. S., Chen C. J., Chen T. J., Tseng M. N. (Kaohsiung District Agricultural Research and
Extension Station council of Agriculture, Executive Yuan, Changjhih, Pingtung 908, Taiwan
(ROC))
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IPME-12 3% & A M 4ET H 2 TR RBEREHFFTT — R4 ~ HAZE ~ Filok - LR
B EFE (FRREELRELEESF I FREKRTEZRE™ 2) Study on the Customized
Pesticide-Reduction-Technology for Controlling Key Pests in Protected Melon—Lin, Y. S., Chien,
H. C., Liao, Y. T., Wu. P. L., Rau,S. T. (Taiwan Agriculture Chemicals and Toxic Substances
Research Institute, Wufeng, Taichung 413, Taiwan)
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IPMPP-1 % ¥ % E AT FEMFRTFRERET PR —FRL - 2~ e
P E S P2 R (f"fil‘mg ¥LREERE £ey)

Demonstration and promotion of integrated pest management(IPM) and pesticide reduction for
welsh onion in Yilan—Tsai Y. C., Lin L., Ciou J. J., Chen Y. H., Hsiech W. T. (Hualien District
Agricultural Research and Extension Station, COA, Ji’an, Hualien 97365)
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IPMPP-2 % > B ¥ s k2 AR —mre MZS S ARSI MG~ X G40~ 5°4
R(fFrce B ¥4 0 ¢ R ¥ 85 3 F385% #THFPRF% 2 ) The Establishment and application
of Safe Agricultural System —Chen M. F., Chen T. F., Shen, M. N., Chen F. H., Wu J. D., Kuo J.

W., (Taiwan Agriculture Chemicals and Toxic Substances Research Institute, Wufeng, Taichung
413001, Taiwan)
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IPMPP-3 % 2 REHITREE AR FEF L2 F B -MAET -FLE M
Wit (Al ¥2 8 ¢ B¥EY 3 H3#%%7) Optimazation and promotion of Plant
Protection Information System —Fang, H. Y., Kuo, J. W., Chen, T. F., Kao, S. H., and Chen, M. F.
(Taiwan Agriculture Chemicals and Toxic Substances Research Institute, Wufeng, Taichung 413,

Taiwan.)
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IPMPP-4DNA im»* LT Az pr —Eop 2 28w miEzEl 1- 47
P g (WY BAFRAT R A L EPREEY Hﬁ#%ﬁﬂ“w‘
SR EAE SRS -ff & %) Application of DNA barcodes on the species identification of
agricultural pests — Tsai, C. L., Li, H. Yi.!, Kuo, M. H.!, Sung, I. H.?, Lin, M. Y.?, Yeh, W. B.!
(‘Department of Entomology, National Chung Hsing University, Taichung 402, Taiwan; >Animal
Technology Research Center, Agricultural Technology Research Institute, Xiangshan 300, Taiwan;
3Department of Plant Medicine, National Chiayi University, Chiayi 600, Taiwan)
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IPMPP-5 § i i 2 4t {54+ RE T2 % PG 3 ~ A S ~ P 62 5 4 3 ~ e (7
FIRE¥L R ¢ R ¥ %453 FH3#%%) Optimazation and promotion of Plant Protection
Information System—Chen, F. H., Chen, T. F., Shen, M. N., Fan, H. Y., Chen, M. F. (Taiwan

Agriculture Chemicals and Toxic Substances Research Institute, Wufeng, Taichung 413, Taiwan.)
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IPMPP-6 2018-2020 # WA 7% * REARFTH) —FAB(FrEF¥LI R L X853

YRR T Y ? #1 %) Pesticide residues in domestic fruits and vegetables from 2018 to 2020 —
Lu, H. L.!(!Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of
Agriculture, Executive Yuan, Wufeng, Taichung 413)
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IPMPP-7 L # 5 BUMP T EBF —F 0% - F07 -1 #(Frmpb i B¢ p sy
P & $7 385 “7 F 477 % ) Research and development of slow-release formulation of pesticide
—Huang, Y. R., Huang, N. Y., Wang, J. R. (Taiwan Agriculture Chemicals and Toxic
Substances Research Institute, Wufeng, Taichung 413, Taiwan )
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IPMPP-8 £ # Fiud 24 10 % s » A 47 —P5ii ) ~ M ie s £ @46 ~ JRif R (A%
RREL R ¢ REZES S5 RE%ATHIRIS 2 ) Implementation Analysis of Pesticide and
Information Security Management System —Yu, S. C., Chen, M. F., Wu, C. T., Kuo, G. W.

(Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of

%

Agriculture, Executive Yuan, Department of Technical Service, Wufeng, Taichung 413, Taiwan)
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IPMPP-9 L 2 % >* R Famif 42 777 — B L -MET - {300 i (7
FIRR¥L R ¢ L ¥%4 3 F 2% “r) The study on effectiveness of the Farmers' Safety
Pesticides Usage agricultural training course —Kao, S. H., Chen, T. F., Chien, C.J., and Chen, M.

F. (Taiwan Agriculture Chemicals and Toxic Substances Research Institute, Wufeng, Taichung 413,

Taiwan.)
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IPMPP-10 3% % | % v # HEHER(IPM)ER FR 22 v R—F 4T - RiEE - M8
(el ¥4 R €45 % B ¥£:225) Comparison of Integrated Pest Management(IPM)
approaches and conventional practices in cherry tomato in greenhouse —Huang H. W., Chang C.
C., Chen S. K.(Tainan District Agricultural Research and Extension Station, Tainan, Taiwan (ROC))
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# % E-mail : hwhuang@mail.tndais.gov.tw
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IPMPP-11 L & s T S ZR TP FE A 2 et BRG] —M B 5~ F 4000
A 25 LR RAH (AR £4 R § 4 3 5% #7) Application and
Planning of Pesticide Reduction Technology Platform and Customized Integrated Pest
Management Model —Chen, Y. Y., Lee, M. L., Lin, Y. S., Lee, C.Y., Wu, P. S, Su, C. C. (Taiwan
Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture,

Executive Yuan)
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IPMPP-12 3% 40 & ¥ Fuf ﬁ‘fﬁﬁr‘?ﬁ AECETE RO o (P
< B P £5 %581 51) Interaction between Melmdogyne ssp. and Fusarium oxysporum in
roots of banana Tai-Chiao No.7. — Chiu, L. P., Chung, J. P. (Department of Post Modern
Agrichlture, MingDau Universty, Changhua, 523, Taiwan)
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FD-1 4 8% # EpmF 5 12 $REH g 20 & — 14 &2 12 2 3 Ariyawansa,
Hiran A%~ s £ 2~ i pedr 2(Cirpcfe B34 R 6 R 47008 PR 4 - b puy
A FE LI EEAELAPHE L S ¥ # %) Diversity and fungicide sensitivity of the
pathogen causing brown blight of tea in Taiwan—Lin, S. R. '?, Lin, Y. H. 3, Ariyawansa, H. A2,
Chung, C. L.2, Hung, T. H. ? (!Tea Cultivation Dept., Tea Research and Extension Station, COA;
2Dept. of Plant Pathology and Microbiology, National Taiwan University, Taipei; *Dept. of Plant
Medicine, National Pingtung University of Science and Technology, Pingtung)
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FD-2 # 2’(«*{}%%’;‘3 FA+ Pl E PR & - PERRARRRE—RLE  HEZ

(R EBLAfFHE Ty %5 # %) Evaluation of specificity and sensitivity of PCR assays for
detection of Fusarium oxysporum f. sp. lycopersici in Taiwan Chang, T. D., Lin, Y. H.
(Department of Plant Medicine, National Pingtung University of Science and Technology, Neipu,
Pingtung 912, Taiwan)
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FD3égmﬁ@ﬁrwmﬁmf@?—ﬁu‘ SRR P e s R A
("R &8 ¥ B k2 pmiE A LA BT f 7)) Appication of Integrated
Management Technology on Banana Crown Rot Controlling — Chen, Y. J.!, Lin, T. S.2, Yang, C.
C.2, Huang, C. H.2, Lin, C. Y.2 ('Department of Plant Medicine, National Chiayi University, Chiayi

600, Taiwan; “Taiwan Banana Research Institute, Pingtung 904, Taiwan)
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FD-4n it 4/ BT A %A p FIR -FRA -HAH -XF(Frehkit i ¢kr
ES R Jf L 2 ) — Vector borne passionfruit of phytophthora blight by Bradybaena
similaris - Tsai, J. N., Tsai, H. L., Lin, C. P., Ann, P. J. (Division of Plant Pathology, Agricultural
Research Institute, COA)
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* ¥5 2 (Achatina fulica) % 7 ¥+ (Bradybaena similaris) > % & £ {8 155 " e * e
%ﬁ%ﬁ#ﬁ?ﬁﬁ%ﬁ‘Hﬁ%$ﬁ%:#%ﬁ%*w%ﬁﬁr%:ﬂﬁ%ﬁﬂ%ﬁ’
PREFLEF T EL %i)ﬁtﬁﬁ%}i ° 72019-2020 £ > At H 2 < =R 5rep AR
BHH S A EEE 0 14 E (baiting) #-57 LHEL R kY 4B A NFARERR
R TR S DI E FEAT BT R A AR R AR ) 15%WA(Bacto
agar) Ak & MR 2 Bp c RER AR SRR R 2PN 2 B R &S 7 «f’ii];ﬂ P
nicotianae (p217003 A?) #15% CVA (Clarified V-8 juice agar) 3 P {5 » p # f B2 "Lréu\/uf #
P HEE 10 CHE Atk §d R ETE ITSI/S8S/ITS2 /7|2 4178 %5 P
nicotianae » #-_F it T%ﬁf%i@ FALRBRRIZSFENZR S 5T~ 8K LT RR
Boern 44 AnAR a2 T ASE TS AHBL 3D T RES? SRTIARER
ﬁ,ﬁ%&aﬁ@gm%%iﬁﬁﬁﬁﬁﬁé%ﬁﬁF’&7%me*ﬂﬁwk7&y
53V R A R BT T e e r A 8 E] o _Aﬁﬁﬁ&ﬁé%%%@&ﬁmmﬁ
LoET B Frapdd, PRI RFFIEKR L5 PP BRAFES SR AR
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FD-5 Diversity of Colletotrichum species associated with fruit anthracnose on sweet pepper in
Taiwan — Sheu, Z.M., Chiu, M. H., Chiu, Y. S., Chien, H. Y., Chang, J. H. (World Vegetable Center,
60 Yi-Min Liao, Shanhua Dist., Tainan 74151, Taiwan, ROC.)

Sweet pepper (Capsicum annuum L.) is a high-value vegetable crop. Fruit anthracnose is one
of the major diseases constraining the production of the crop in warm and wet conditions. To date,
few Colletotrichum species associated with disease was reported, however, there is no
comprehensive survey with accurate fungal identification by the latest taxonomy updates of this
disease in Taiwan. Therefore, this study was conducted to identify and characterize Colletotrichum
species associated with sweet pepper anthracnose during 2019 to 2021 in the country. A total of
179 isolates of Colletotrichum spp. collected from major production areas were characterized.
Among them, 128 isolates were obtained from open field and the other 51 isolates were from
protected cultivation. All the isolates were preliminarily determined at complex species level by
specific PCR reaction or BLAST search of DNA sequence of the internal transcribed spacer region
of ribosomal DNA (ITS). Six complex species including 70 C. acutatum sensu lato (CA), 2 C.
boninense sensu lato (CB), 58 C. gloeosporioides sensu lato (CG), 1 C. magnum sensu lato (CM),
4 C. orchidearum sensu lato (CO) and 44 C. truncatum sensu lato (CT) isolates were determined.
The results revealed the prevalence of CA, CG and CT with 39, 33 and 24%, respectively,
indicating that they are the three main complex species. Interestingly, CA was predominant in open
field, whereas CG in protected cultivation. To further confirm the species identity, 50
representative strains were analyzed by multi-locus phylogenetic analyses based on the
concatenate sequences of ITS, act, chs-1, gapdh, his-3, tub2 gene. Phylogenetic analysis identified
10 distinct species comprising C. scovellei, C. brevisporum, C. karstill, C. plurivorum, C.
truncatum, C. fructicola, C. gloeosporioides, C. siamense, C. tainanense and C. tropicale
associated with the disease. To our knowledge, both C. brevisporum (within CM) and C.
plurivorum (within CO) were the new emerging species found for the first time on the crop in
Taiwan. This study revealed the complicated pathogen diversity associated with fruit anthracnose
on sweet pepper. In Taiwan, C. scovellei (within CA), C. truncatum (within CT) and C. fructicola
(within CQG) are the main pathogens, but some minor pathogens also affect this crop. This study

provides useful information for developing effective disease management of this crop in Taiwan.

mi A D 3F 7 4% (Z. M. Sheu)
m % E-mail © zong-ming.sheu@worldveg.org
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FD-6 & B ZppFsAc2 EE L5 XA m—Fak  FAS - HRiH ~ FF ) (Frezk
*% 0§ R F#F%& L4 2 ) Phytopythium helicoides and Pythium cucurbitacearum
causing seedling wilt of strawberry in Taiwan—Tsai, J. N., Tsai, H. L., Lin, C. P., Ann, P. J.
(Division of Plant Pathology, Agricultural Research Institute, COA)

AL NFRRRT FAES A e 2 A GER S RF AP A2
(damping-off disease) - K& A<+ g Ty S L pRE - L LA TR Y Ll
ﬁ%&~4%&%&%%ﬂwi%&i%ﬁiﬁJﬁﬁﬁoﬁ%ﬁﬁgﬁifﬁgﬁﬁﬂ
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PR E AR R AN A G O IR R e e ey AL (TXTmm?) 0 12 0.5% (V/V)
# fadh (NaClO) kpirieim 45 i) 4 my)@ f?%gxﬁumg?%mm$w,£
i e L S B i F# 2 5% CVA (Clarlﬁed V-8 juice agar) LiE#HE MR A
F@wf%ofd&lkﬁﬁ%méﬁﬂ«@ TR EHT 5 ARKRR
(Phytopythium helicoides and Pythium cucurbztacearum) MR X FS% g ERE R P
helicoides # 5%V-8 # &K DFE 29 ¢ > RS FARTR S LB F 2 A GRS R
# o A RER G 1242°C Bl 32°C> 22 R 5 5 & p 337 omeo 3 F 3022 IR
A5 %o 1535 x 20-35 ym - g4 F ek v A A pdedk > =24 P
cucurbitacearum . 5%V-8 ¥ & A P HFEFA S B ACRSSR CR > FATH R AL
FARAMESS o2 RER S 12-37°C g 28-32°C> ERAEEF 55 P 1.64dom e 3%
BIRAS PR 0 AL S 75-12.5%5.5-10 um o B R o B aE I K 0 g A crae
Fo iR SAcE - WPERGF 13 BRMFEFF PRI AT oS TFERRZ R R

Wi P helicoides % P cucurbitacearum 2_75A_F R 5 > 10 E AINEE D 2 A0
”E(@zﬁ)% 12 % ‘lﬂ*ﬁ (1420 R BV g E o 0 MR @#BFL%/%-‘I}%Jéﬁl 10
Iﬁﬁ ];T]"T'j //H\F"E‘_)?ﬁ ¥ & {8 3] o P helicoides % P. cucurbitacearum Z. 1TS1/5.85/1TS2 £ 7]

LR AW L 790 bp % 841 bp - £ NCBI GenBank 73t & ¢ 5 J ]2 c4p I & 4 B
B i 99.88-100% @ A AFIF At g R BV I e 5 - RiEo
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FD-7 & B 20 8l 41 % FRop 2 flcr 33 fln2 g — B3 ka4 AL 1
Ex(iFrmpb¥ L0 ¢ R FEHRTERAS THES FE %) Symptoms and mycobiome
associated with pineapple fruitlet core rot in the ‘TN20’ cultivar Liang, Y. P,, Lin, K. Y., Lai, S.
Y., Ni, H. F. (Department of Plant Protection, Chiayi Agricultural Experiment Station, Taiwan
Agricultural Research Institute, Chiayi 600, Taiwan)

B # 1 % pops (fruitlet core rot) (AL 2 P ) ‘Eﬁv’z\ AR IR HA® N
cAPTAIERRBREMAEY U SR 2058 A G BRE o NI R o AL 2018 1
2021 ERFA B oL B SR R 22 R FIEAE > @ B Talaromyces amestolkiae ~ T.
stollii ~ T. funiculosus % Fusarium ananatum 3 1 ° ¢* &5 R 'f;ﬁl P RARRE 2 i h R S R
o AR NI - pE s PR AR AR R - 8 S HRR ET
2oed o gteb o SR 0BL R M o Fp R P ik THck L 2 TR, AR BT R
:ﬁ:}ﬁ#’x{? B2 A HRAR ATES 0 AL 2021 £ 7 02 9T A ALK
EAHE RE 3P 2Z SR 20 HAGH CBRZREESD 0 MEEFEEMLE AR
R &E% B0% /4 b 2 R % P @A TR F 0 A fCK 2 R RIEL D FMEAE Bt
LB A B o T amestolkiae ~ T. stollii ~ T. funiculosus % F. ananatum *: % §& :}ﬁsfﬁz
2% pEv s gt FlroplcA R 2 RFIRR L& HF Y o gt RN B R
=% a1 T amestolkiae % 3 > F ananatum P> o 7 i£— # 7 ﬁ*f}%/"a" e B2 miE
LR AETAEAER-9 RE 8 B R }gﬂf‘%ﬁ?i:fﬁaf@i 2 E RS IR
Talaromyces spp.% F. ananatum 2_* 5>t 20 & B £ R P &> B o7 T R AP e B o 2biag
AR I
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FD-8 Evaluation of Bacillus spp. on control of Southern blight caused by Sclerotium rolfsii in
pepper - Sriprasert, K.!, Sritongkam, B.!, Chung, W.  H.!? )!Department of Plant
Pathology ,Nation Chung Hsing University, South, Taichung 402, Taiwan; “Innovation and
development Center of Sustainable Agriculture )IDCSA( (

Southern blight caused by Sclerotium rolfsii is a major fungal disease and soil-borne disease
damaging the economic crops worldwide with more than 500 species. The symptoms show wilting,
water-soaked lesions on succulent stems and petioles, crown rot, plant collapse, and death. Usually,
the fluffy fungal mats are present on the soil surface or on affected plant tissues. Light brown
sclerotia, about the size of mustard seeds, could be present in clumps on the affected plant tissue.
The management of southern blight relies primarily on the strategic application of synthetic
fungicides which also pollute the environment. The present study was assessed the potential of
plant-growth-promoting rhizobacteria (PGPR) and control of southern blight disease in pepper. In
this study, S. rolfsii SC-1 was isolated from Chili in Changhua County, Taiwan. For the antagonistic
test, 13 Bacillus strains were screened for the ability against S. rolfsii SC-1 The results indicated
that B. amyloliquefaciens R8-25, R8-43, and PS6-2 showed best efficacy on inhibition of mycelia
growth of S. rolfsii SC-1 with 62.2%, 61.5% and 59.1%, respectively. Moreover, these three strains
also have the best ability to inhibition of sclerotial germination. In addition, the three strains could
produce volatile metabolites that also showed ability against mycelia growth and sclerotia
germination. For the plant-growth-promoting test, the strains R8-25 and R8-43 have the efficacy
to promote bell pepper and chili pepper growth in greenhouse conditions. In the control test, strains
R8-25 and R8-43 could reduce the severity of southern blight in bell/chili pepper based on seed
coating method in greenhouse condition. Thus, the two strains have the potential to be agents on

control of southern blight caused by S. rolfsii SC-1 in pepper

R HE A 3
B % E-mail : wenchung@nchu.edu.tw
&35 1 04-22840780 #& 356
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FD-9 Evaluation of Streptomyces on promoting growth and control of Fusarium wilt in melon -

Hanniran, K.!, Sritongkam, B.!, Chung, W. H.""? ('Department of Plant Pathology ,Nation Chung

Hsing University, South, Taichung 402, Taiwan; “Innovation and development Center of
Sustainable Agriculture (IDCSA))

Fusarium oxysporum f.sp. melonis (Fom) is one of the most destructive soil-borne disease in
melon crop. This disease could cause yellowing and wilting symptoms in melon plant. Fom has
been characterized to four physiological races, r0, rl, r2 and r1,2 further divided into rl,2y
(yellowing) and rl,2w (wilting). Fom could be survived residues and roots of most crops grown
in rotation with melon, a disease is difficult to control. Several methods are conducted to control
this disease, including chemicals, physicals, resistant plant, bio-control, etc. Among these methods,
bio-control is considered as potential and safety method. In this study, Fom isolate M4F was
isolated from melon and identified as r2. For screening the efficacy bioagent, the Bacillus and
Streptomyces were examined their ability against Fom. Moreover, the ability of plant-growth-
promoting was also tested. The inhibition test revealed that Streptomyces strains showed better
ability against Fom (M4F) than Bacillus, especially, S5-3-7 and S5-5-3 strains. The two strains
showed 72.4% and 69.1% inhibition rate respectively. The volatile organic compounds (VOC) test
indicated that both Streptomyces strains could not produce VOC against M4F. Moreover, the
fermentation liquid without S5-3-7 and S5-5-3 could induce the abnormal morphology on mycelia
and showed good mycelia inhibition rate of 83.7% and 77.6%, respectively. In plant-growth-
promoting test, the strains S5-3-7 and S5-5-3 have the efficacy to promote melon plant growth in
greenhouse conditions. Preliminary test demonstrated that the S5-3-7 and S5-5-3 could reduce the
severity of Fusarium wilt based on drench method in greenhouse condition. Thus, the two strains
of Streptomyces have the potential to be agents on control of Fusarium wilt caused by F. oxysporum

f. sp. melonis in melon.

TR LAY
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FD-10 5lAese s 3 2 2 5L ¥+ 2 2 B E R 2 iE—% & RFEE (P ¥4
RERERFRBRYTHESY IF%/,A.,_) Environmental factors affecting disease development of rose
root rot and the chemical screening for the disease control in Taiwan—Huang, J.-H., and Yuan, C.-

Y. (Plant Pathology Division, Taiwan Agricultural Research Institute, Wufeng, Taichung 413,
Taiwan)
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FD-11 -g; Y E k¥ Streptomyces B FARHE P o R Y H Ev p T e RaEd Bk iTn
] # h 3

—HE R F 2 kT AR WS F %$£E¥£ﬁ4§f*§%i\zﬁl*'ﬂ
ﬂéﬁﬁﬁm‘%bﬂ% FHyFHEE L EE Y BFAFLELFHFE Y L)

Evaluation of rice straw smoke-water and Streptomyces spp. on the control of damplng-off and
growth promotion in cabbage seedlings—Kuo, C. Y.}; Hwang, S. G.%, Chung, W. H.2 (!Master
Program for Plant Medicine and Good Agricultural Practice, Taichung, Taiwan; 2Department of
Horticulture, NCHU, Taichung, Taiwan; 3Department of Plant Pathology, NCHU, Taichung,
Taiwan; “Innovation and development Center of Sustainable Agriculture JIDCSA()
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PS-1 FERMC L AR FNAEFAFRBE - MEE -2 (FripbL § &% B £k
2 3 )o Investigation on the occurrence of Philus antennatus in Ruisui township, Hualien County.
- Chen, Y. H., Lin, L. (Hualien District Agricultural Research and Extension Station, COA, Ji’ an,
Hualien 97365)

CERC EMAE G AN 900 2F T EFIRE T 2 L2 F 39X 2 (Philus antennatus
(GyIL))»S gl 3+ B 4 > BB 2 L S Fls > 739 2 gt igys2p (Coleoptera )~
BE 24 (Vesperidae) > 1 302 AP g TR o SERFREZ AR 2 L NEFRR
A BRERFE ISR ER Y L o A3 107 3 110 £ BN R g R 24
FlHREFTR > ZRFRY S R R AF2 A U8 > N foraii * o & Fiez
ko AEESI A 2 AP FR A g o0 L FINESE R 10 B B PHRE R 4 A
A B E A PR WRERPNEFILALES FFR  FHEFFLEH LN FER

SAECDBEHF L P P 22 P o BRET AR D AN 5107 & T35 & 723.1
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Bfe = B304 107 # 353305 &2/ %108 & 1755 &/% % ~109 & 1905 &/ %~
1102 978 £/§ % - RHr EB AL EH7  HE X LABENT LA RAE AT RAB LD
Fl%*® > 108 £f- 109 & %A F T *548% > 2 110 2 R AR 2> ¥ X {3 itfod 73
@ﬂﬁ*?”ﬂ~Tﬁ°w%mﬁ$@pV’ﬁ@“w% BALE R ES P HZ R
)i;af%f’?t‘wp’%ﬁ*%%?:rf AN TR FR EEFE 2L b B g2 e
A TR Y RFIR o
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PS2F- a7 p a2 f EF 2 #FE A (Spodoptera frugiperda (J. E. Smith, 1797)) (G52 p :
R EFEFE - PE KB O (R EECEEP %5 & %) Demographic
characteristics of Spodoptera frugiperda (J. E. Smith, 1797) (Lepidoptera: Noctuidae) fed on the
leaf of different maize varieties — Fang, K.- J., Lin, Y.- P. (Department of Plant Medicine, National
Chiayi University, Chiayi City, 600355, Taiwan)

# 7 & & (Spodoptera frugiperda (J. E. Smith, 1797)) & #s2 p (Lepidoptera) ~ & isft
(Noctuidae) » 2019 Efse» L # B F i pu s 52 76 #4042 354 f4- £ £ &
FREETRH P RRP LT AETEIFADES L 2 F (Zeamays)  H % Ao &
E2Uic e e meEte ERERF T L @S GAEL o F ot » R0
2 G E B EHOAHS RFRMAT L ZAFT A EE 27°C p¥iRA 70+£5% -~ %
FH 12:12(LD) evfmig 2 L fap > flr s (A Z) AT (&R c R 1 5) 2
Fa (B L2 688) 2B Ak SN2 EFPAERA NEFLFELRR TETHR
B AL GEAHEMAY > THEHAPFG AR LI NEFE/HTEFLR P BN F%R
BEVLEBPURFEAMMFALED IS ST 0 o
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PS-32~a 72 Ip fa § 3vf * 2 # 7 & & (Spodoptera frugiperda (J. E. Smith, 1797)) (&2
PoiRIAR) drREEL-M S P 0 (R &< FHE4 F 5§ k) Demographic
characteristics of Spodoptera frugiperda (J. E. Smith, 1797) (Lepidoptera: Noctuidae) fed on the
leaf of different tomato varieties — Chen, H.- M., Lin, Y.- P. (Department of Plant Medicine,
National Chiayi University, Chiayi City, 600355, Taiwan)

w2 p it ft (Lepidoptera: Noctuidae) # {7 & # (Spodptera frugiperda) f 2 *+4“ %
S PEPT LHFL PSS T6 410354 B 0 RS S T 2ok R
% & Eﬂﬂ:aﬁz‘i o B E B 2019 ERERERLR T FE BT RE oD BT
AHtw v d 1F (Zeamays)~ & F (Sorghumbicolor) % £ » 4L (Poaceae) T4 3

do e REFEFAFT 0 ST (Solanaceae) F4+ 0 4§ i (Solanum lycopersicum) £
# % (Nicotianatabacum) % > ¥ & & & 2 ,533" o Hiv s é;f’ AR N A o R L o
B R EAETR  EAFETERS A E (Tl E () FETRTES

Léﬁ&ﬁa&m’ﬂ?ﬁﬁH%%ﬂﬁﬁﬁ%ﬁ’#”%%H?*+(“%—% g
fer 1 EH T L HB 2FAFLFHhR TRTETHEFAIML AL S4T o PR

RETOMAGFEAMEICE S hE L R, LTS S ) S e
mP-8 1390 HE A R AE Y2 RERY R4 EE 0 BEAREERET A IR HE
FEALEE KD AL DR EY o ETET LB o BREFEREF IS (IPM)
R T ST 2N o
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PS4 EEHI AT RRFEANI FAURBE 2 4HDEPRE - HE B (A2 L%

e ?5 # %) A preliminary survey of endemic parasitoid wasps of Spodoptera frugiperda (J.
E. Smith, 1797)(Lepidoptera: Noctuidae) from cornfields in Chiayi County, Taiwan—Yao, C.- A.,
Lin, Y.- P. (Department of Plant Medicine, National Chiayi University, Chiayi City, 600355,

Taiwan)

2l
]

# 7 & 2 (Spodoptera frugiperda (J. E. Smith, 1797)) & A >t % M £F o #F » F >
K #ixep  (Lepidoptera) teistft (Noctuidae) > p 2019 #Frza > & 540 - "F’)E&:a‘_ e
M X (Zeamays) ~ % ¥ (Sorghumbicolor) % + 4 # (Poaceae) F4 4 & - & F: 5 &%
AFeFHE A i88R8%F2 - HEI[LTRE LI FEASIY S HB60
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dos (LB LA W ER N B4 F (Bacillus thuringiensis) B % > T 7 i * b gt SF A B
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B AP e
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PS-5 8 R H#HB- 9 -RA&E F 2 A7 F J (Spodoptera frugiperda (J. E. Smith, 1797)) (##x&p
RAAPL) EFESE - P O BRI HES (R & Fid FF ) Effect of
temperature on the demographic characteristics of Spodoptera frugiperda (J. E. Smith, 1797)
(Lepidoptera: Noctuidae) fed on rice leaf (Oryza sativa) — Lin, Y.- P., Tang, C.- S., Lin, L.- Y.
(Department of Plant Medicine, National Chiayi University, Chiayi City, 600355, Taiwan)

# 7 & & (Spodoptera frugiperda (J. E. Smith, 1797)) & #s2 p (Lepidoptera) ~ & isft
(Noctuidae) > p 2019 & frea» &4 4t B2 F B T 2 xr#ﬂ mrs x5t (Zeamays) o ¥

(Sorghum bicolor) % 2 » & B3t F & f (Poaceae) 2. A W 1 & #ra T4 -k % (Oryza
sativa) ¥ ?.,x—,-fff”vlgé\-ﬁ‘ BAR - v e s 1 2 B g o W ow 2 RAE Ba.u
Rp &5 kfefu @7 A Mv’&k SEAEFRECEFTT 0 RSN ETE B EH

'W"“ J\ﬂfé””"?"'ﬁ AEBT o gAY LERE (27 2 22°C) Z R T bAp
%&E Uﬂ%‘%iﬂ12H¢D)m B LRI kR (D8 11 8) ¥ e

R BARRD B2 /B[ T UBFGHT N (&R l%f-,)ﬁf”'frA,‘LéF\— T
LERR o BEF A4S x{g}* ° a’ﬁﬂ*:}:ﬂ«fnj'# oA ﬁv%_@"\'rﬁﬁ,&*h’r > ;;W: Fik;;g, w7 A mL‘—’”
EF AR P R R B 150 RS RAEE P2 NFE A A 27°C BT 5 SL(¥

22;z2129) Gt B > BB g TEE P ERLH (56 #.EZ.‘) ;E.‘?\°%/\ 22°C 7 2 3%
EHR A E AL A E0150 ERFEAHYE L BB F cFLEP wES o B M R
HindFEgieiae RAEL A F o RARZAGTEZFEDF L o

B AP e
B % E-mail : yenpo.lin@mail.ncyu.edu.tw
T 3% 1 05-2717814
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PS-6 8 & #B 8 %1% Y ;‘fﬁ 2. % F¥E (Crocidolomia pavonana (Fabricius, 1794)) (#32 p :
Fuafl) REEFP 2 PE-FER K O (A2 25 5 Pﬁ # %) Effect of temperature
on the demographic characterlstlcs of Crocidolomia pavonana (Fabricius, 1794) (Lepidoptera:
Crambidae) fed on cabbage leaf (Brassica oleracea var. capitata) — Xiao, Y.- J., Lin, Y.- P.
(Department of Plant Medicine, National Chiayi University, Chiayi City, 600355, Taiwan)

~ ¥ g (Crocidolomia pavonana (Fabricius, 1794)) @H&E (Lepidoptera) ~ 3 tg
(Crambidae) » & w3t 2L ~ T fe R g d 2 T AT+ %o FifEfa ;; R O
# (Brassicaceae) g »+ 7 P~a § 4 (Asteraceae) & E (Lactuca sativa) 2z L
LAEBP DU ETHEY FHE 2 SRY T (Brassmaoleraceavar capltata) ES
W E Ty s E s FEETT e, v w ﬁ‘ dpdBlPE R TL o v
oo AR P Y A FUEREEOAH S TR EPU» o ru:ﬂ\l—’f" MR R (27 2 24°C)
%ﬂ’¢w%¢&7mﬁ%\%$ﬂ12uuD)m.m# G BRI E (5 A
) ER@LED AR F RN NEFLFLRR B P RAETREAY A
ﬁié%ﬁWQﬁ’“m4é“%% RTAVEHELRL - ¥4 ZREFERAIFEET 2
FMAFVFRIAEFE T AN AFRELENT B AT EATHES LT N ER
21205°C~ RAEAGLFP R midR T2 42 L7 2FE &7 > 5 03E% 50 &0 4 =
5 £4f o & p TFRRI L PIEF LA AL LS i~ E v d B
NI FEAE P MHIHRDPEFFEFY > DFEBEET S LHD B FER IS A
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PS-7 B R GH Terthk | FP a4 14002 4 5¢ 2 BHAR-BLE -HPY (2 &
B %5 # %) Temperature-dependent life history and population performance of the coffee
berry borer, Hypothenemus hampei (Ferrari) (Coleoptera: Curculionidae: Scolytinae) on artificial
diet-Wei, S. H., Lin, M. Y. (Department of Plant Medicine, National Chiayi University, Chiayi
600, Taiwan)

Vet B DR Rent A PR AR P2 T A VA 2 J\%a PRz 4 B
FEEREET R GAFA I AT ek 22 P EREFHEN R
BRFRHE GTE2 %82 B8 N2 R $%1744Qﬁ¢%%m’%&iﬁﬁé%
JRZAEFTR N 152 10 P22 REEFRZE 30 p2@E%? » 7= A6
100~95 2 55% > @ B B 5 055-845 2 1935 g rr/egd o veed | F 30 18>
2124 3 27°C T o G wilp2 FTPFRF LB 5 598535863193 % 27.64 P o R
RAFaEHE B8 7RAME (T 3 891°C# 7 RHE (K) = 48544 p & »
AT R BE Top) 5 2656°C o et | Fyp f2 2 &3 27°C T Ei® 0 5 53.42
Pz Bt 24°C ThAE 5 1250 p s ArE~ce B2 A AE 18°C T AEE A
B¥iE 11577 2 26.50 p ovp= B3t 1827°C T2 B A& P il (APOP) 4 %] 5 23.82~
14.75~23.00 2 895 p " F R =2 F ™ E%?‘Fﬁ’f?’ﬁ PRt 24°C T K05 32.67 P oo
D T0E QAT A 2900 4P h B S o T A A B ATLH A etk [ 2 RH AR
HEBAF (R * 24°C T 5% > 5 13.32 eggs/individual ; p B3 7S (r) 2 ¥ 4Rz
() EEARL B AR ER 3 27°C THF 0 A5 5 00401 2 1.0409 day! 5 T rov
REER (T) IR ARZ B A BE ST % 27°C Thims & 5134 § o A5 F Stk

ﬁl*ﬁimfrﬁ_k& i #\’%”“Bw#w&éﬁﬂ Z‘P}-/\:"?ﬂ_ LEE 2 °

TR A RPN E
B % E-mail : mylin@mail.ncyu.edu.tw
%35 - 05-2714513
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PS8 #3 4 Fa A BHETSE L PR By MR (A2 24 25
72 & % ) The identification and host range of Ditylenchus spp. from planting media— Liang, C.
C., Chen, P. (Department of Plant Pathology, College of Agriculture and Natural Resources,
National Chung Hsing University, Taichung, 40227 Taiwan)

= M & Ditylenchus Filipjev, 1936 & Angulmdae Fopme AN 3B EM
ARSI T e S 2 S & A F SR hfEaE o D. dipsaci 2 D.
cMMMwaW%4%%Mﬁﬁ’%%ﬁ%&‘@%%ﬂ AR 0 R ERGAE DT
2P FAERA ORIRAINZELREHE - AFL AL 2 ER ﬁfﬁé%yﬁg&
AMABERAHEE > A5 -2 PCDO~TED~GFAD % GSLD- # £ i 2 &5 2
B2 T B TR
BRF o EAL BN AR e BREY R ETAHAPLAFYL > EE AL R
B -nfERABFFIREEL L AP ALERE < o i 2 I8S RNA % 7 A 7]
Tt~ 47> %% % PCD~TED % GFAD *%2% 4 #g 1 D. triformis-group > m GSLD *% %}
&35 32 D. dipsaci-group » F12 8 AP > fad{s W # #-PCD 2 TED %% ¥ £42 % - i&
- HEBRFRES BEFORA T LG S ERR - PEAEINE mE F47 0 XS T
A2 S BE D D, triformis-group > wARRIS A ERAEF L G HEAA o BREEF L
e e I J B fF) Alternaria citrus ~ Botrytis cinerea ~ Fusarium oxysporum -
Rhizoctonia solani ; % ﬁé%y#ﬁ‘} &Q“}E} % ‘E'f‘ oy E. Kk NA BE ﬁf”\w M2 s o R,
solani ¥ R » mAFHGHPFW  ART 8- H AP FRAALF TS EHRLL D
AT o
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.%i’rﬁﬁm’r5$ﬁﬂm@’é%agﬁ% > BEYE
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T4 IR SR
# % E-mail © janetchen@nchu.edu.tw
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PS-O4 XM e 8 Tuh—¢ BF I sk s R 3t b (!
Frcu P ¥4 R gﬁ E LY R R V2 i/‘? B B8 3¢ om BB J4

LR ¥E R ¢ B ¥Rt }[?5/;.# Frce B £ 4 R € R 2B %ATIC A ¢ ) Species
of mushroom mites and important pest mite on Agaricus bisporus in Taiwan— Shentu, H.!, Chang,
S.C.!, Liao, J. R.?3, Huang, C. Y., Chen, J. T.* (Taiwan Agricultural Research Institute, Wufeng,
Taichung 413, Taiwan; 2Department of Entomology, National Taiwan University, Taipei City 106,

Taiwan; *Department of Entomology, National Chung Hsing University, Taichung City 402,
Taiwan; “Taiwan Agricultural Research Institute, Wufeng, Taichung 413, Taiwan; °Floriculture

Research Center, Taiwan Agricultural Research Institute, Gukeng, Yunlin 646, Taiwan)

£ R BB A E Ao b bR = 3 R,V 2 E L A TR

3 B SR R A
B TUERAE A BEA R AT 20172021 EBA L H E -
R iF

Yot s F e R

" SN
4 v

§?IL‘ ® AR BLEr % 13%&/3_%2%‘?a‘i(g;;?}t’_;’fy%ﬁ:/}g’;’%ﬁx‘ g B:”,}‘{ ok 7}5 !

o A 5 ) Bk (Microdispidae) ~ 4 4% 4+ (Pygmephoridae) ~ #7 & 7 % ?ﬂ

(Neopygmephoridae) ~ ‘4 );!r;;fﬁ (Scutacaridae) ~ #= i54* (Acaridae) - 2-- & F IR EE T 8 f& >
Falz rpal 2% 7 #  %¥i54 (Stigmaeidae) ~ % %4 (Parasitidae) ~ E ﬁi%ﬁi
(Macrochelidae) ~ % =+ &54% (Melicharidae) ~ ¥ki% 4+ (Blattisociidae) ~ /§ %4 (Laelapidae)
E & d%4L (Urodinychidae) - & Fi2is® » # & B 3 _fF < &% Premicrodispussp. > # /& £
4L H = G fds Pediculaster spp. 2 Pygmephoridae: 4 & #> W% 42 0 & fit.b% Tyrophagus
putrescentiae #i > H I > T i F € B & /J—ii;f*;;«f] S RN ESAFY IR FEFE
R s P ERAEF A BRI SR FA T S X st B
s A FAE B2 RS Py ﬁ:b‘r FE b RFSL L NGB o Fap
%”iﬁﬂ*ﬂ%ﬂ*ﬂ’%@%@@%ﬁi?ﬂﬁﬁ%%%’%?Wﬂ°§Q%K%%
HESPERAGRENR S NFER S @ A B A 2L FIG L e L% Stigmaeidae
sp. AT B > His ﬁﬁk\#ﬁh Do VR B AR R B 18-25°CH B o ¢ Z 2 g ITS 2
COl "EB7| > ¥z 2 2FAILITS PR AT H 10T A 00 3505 - A K& HTIHE
AR g T o B S R S Y 0 AR £ IR s K% e

mps Ao %g{
% % E-mail : shentu@tari.gov.tw
7 - 04-23317613
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PS-10 2 £33 RigifefFIT A2 T2 HF2RF-BEE WP E (M2 La 5 F
# %) Investigation of pests and mites in Phalaenopsis spp. gardens in Yunlin, Chiayi and Tainan

area—Wei, S. H., Lin, M. Y. (Department of Plant Medicine, National Chiayi University, Chiayi
600, Taiwan)

LB (Phalaenopsis spp.) & 2 € R 2 {8 (74 » 30 0h gl F B 4@ 2 Sy @ ©
GRS LA AARe A MR AR - oA TR T 2 RAER
ﬁ’ﬁmwww*%ﬁ@ﬁﬂﬁﬁﬁﬁw— %ﬂ’@mﬁﬁiéﬁﬂﬁgin1%w°

PP A HARH S L E R AR HAHE R 2 WREEA L FEEE
m*m&wF%*fiwﬁi%’méfw%%ﬁ‘ﬁiﬁﬁ°ﬁ2m1ﬂ1 ti9
o w2 EsE R FRErHER 8 B¢ 2HE R 3 A-ERE T 2 AEds
BT e B 12 FetF S BME RN B RS M P 2T (Bradysia
sp.) 2 AR R 5 100%; H=x i Xep 2 bl (Aleyrodidae)» 3 66.67% ; @ @iz p
2 4% (Thripidae) £ stz » 2 41.67%- 2 ¢ T2 ipd & Fhd 2 piga #4122y,
Mo 2 FAMEREER S ARRA AR AL YRR AP 2 LT
BRI AP R F o ¥ ol B R s X TGS B AR 25%
;ﬁ?3@ﬁ@%mﬁ%ﬂ;—7ﬁﬁ-%»T%%WP FHRBIFE I R{E
P AA B2 EE o HApG FRpED 2 AR Rk (Spodoptera lztura) B8 F b
(Tarsonemidae) I’E—’,—fl%?ia*f;t)i M 833% c AP T EHHEI Es P RLIWIFF R A
GRPERFAR T HAEE ARG LR

CEREE
P % E-mail : mylin@mail.ncyu.edu.tw
@ 3% 1 05-2714513

100



PS-11 = 44 % % #&#(Diptera: Tephritidae)Z A2 fAF 2 ERIREE B* 303 ZHp s

—E AR FP R Fad (R PR AT IRBCT L ELR § B £
et RS AR RER T BTG RE R B )
Interspecific mating test of three Tephritid flies (Diptera: Tephritidae) and the implication for
sterile insect technique — Hong, C. J.!, Chou, M. Y.2, Huang, Y. B.2 (*Department of
Entomology, National Chung Hsing University, Taichung 402, Taiwan*current address Applied
Zoology Division, Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung 413,
Taiwan; 2Agricultural Extension Center, National Chung Hsing University, Taichung 402, Taiwan;
$Applied Zoology Division, Agricultural Research Institute, Council of Agriculture, Wufeng,
Taichung 413, Taiwan)

i = % 7 & (Bactrocera dorsalis) ~ = /A ¢ ¥ (Zeugodacus tau) ~ /A § ¥ (Zeugodacus
cucurbltae) v R REELE ks (Tephritidae) e £ 2 & ELREFHF 2575 4 < o
AHFRZIFERITAETH T ARBDTZRPIFEEFT 2 AR eT
ﬁéﬁ& L ke JNik {7 0 FL G Cross-Species Sterile Insect Technique (CS-SIT) » 3% i 32 & _f1 *
MG GRTOA PR  BP RIS P AMEAE RO B Y RE R AL T
FFipZ Pine AR EFH T H BT AHALFAT I T2% > TR 2 ZHER
b AT o B RAeT T A GF AR UL PR o AT g i %
BobF b F AR e L g2 E 7 tau? x Z. cucurbitaed £ Z. cucurbitae? x Z. taud e
Z. cucurbitaed #¥r Z. taud o T iR (2 F Bt = L11) R 48 Zeugodacus B P BF 0 Z
cucurbitaed £ Z. tauQ = # 2 Eant blig 0 T35k F 5 20 £ 6 %(Mean + SE, n=10) -

@ Z.taud ¥ Z. cucurbitae@ = 2 ket bl > T2 B X L 12 + 2 % (Mean + SE,
n=10) - Zeugodacus &3 ¢ B. dorsalisd = * & B. dorsahs@ P R S 2 B,
dorsalis? % E - B.dorsalisd # ¥ Zeugodacus %3 < T 4 Zeugodacus &,9 2R -l
HERBUPAH TR EAED 3 H LI G o LB ﬁ Bend e 218 » 23R Z. cucurbitae
i 7 calling behavior =2 & % & pF fF(17:00)¢ Z. tau (18:00) L & - A P i 2 g8 Z
cucurbitaed ¥ Z.taud f#ts £ 48 Zeugodacus B P P 0 TSI B FF NG R F o 55
FArE SR AT AR AT 2 2425 0 12 Zocucurbitaed 75 Zeugodacus @ e
xF g Z taud % o @ * Zeugodacus B 05 B. dorsalis® ¥ B. dorsalisd i
Zeugodacus & Q e E ¥ A i o

T A B
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PS-12 RBAFEATH 2 F2mn—2 5% SR A (FREALELIREL LS4 P
PEATE ZR* %) Occurrence of Diaphania indica on cucurbitaceous crops. — Lee, C. Y.,

Wei, L. H. (Taiwan Agriculture Chemicals and Toxic Substances Research Institute, Wufeng,
Taichung 413, Taiwan)
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