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Database and identification of herbicide-resistant weeds in Taiwan—
Ching-Yuh Wang (Professor, Dept. of Agronomy, & Director,
Agricultural Experiment Station, College of Agriculture and Natural
Resources, NCHU, Taiwan)

B 19704FLAAK » 42 BR A HA 248 14 5 A A B SR BEE A
il (action mechanism)Z BRECE] » 71 BRI B (B R BE S
(selection pressure) ™ » FfEELBEFZ M HEL &1 R EEIARRH =~ $1
PEEP) AL (biotypes) © G 19804 8 > S5 R HL 22 & (WSS A) 4
U S SR HE N (atrazine) Z BFEE HUME AR TR EEEIN
A& B it FH R 2735 (fluazifop) » A RIEZ G G B R EEYH
LUENASE SN IDN A ST S RN e sy i RunBir ALl S YN £ Y 2
FEER BRI IT = BB PR A B LG HE - SHE AR ERR R
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Deciphering brown root rot disease of trees: The ecology,
dissemination and bio-control of Phellinus noxius— Tsai, 1. J.", Tsai,
J. N, Huang, S. Y., Huang Y. C.°, Chou, H., Xiao, Y. T.”, Wu, C.
C’ Chang, Y. Y., Lee, H. H, Ann, P. I.”, Liou, R. F.*, Tzean, S.
S, Tzeng, D. S.°, Chung, C. L.>* ('Biodiversity Research Center,
Academia Sinica, Taipei 115, Taiwan; “Taiwan Agricultural Research
Institute, Taichung 413, Taiwan; *Department of Plant Pathology
and Microbiology, National Taiwan University, Taipei 106, Taiwan;
‘Master Program for Plant Medicine, National Taiwan University,
Taipei 106, Taiwan; “Department of Plant Pathology, National Chung
Hsing University, Taichung 402, Taiwan)

HEREILE (Phellinus noxius) ERRAEIAIGHR - A&
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The establishment of pest free production sites of papaya— Chen.
M. Y., Tseng, M. N. (Kaohsiung District Agricultural Research
and Extension Station council of Agriculture, Executive Yuan,
Changjhih, Pingtung 908, Taiwan (ROC))
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IR~ REWEHE ARE R o REEN - o RIRE O - AT
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YHVHEZS » REHAK - RERRA  FERZEAEZ
" HERE R E B Y s i (F RIS ) K
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Reproduction of three major stored products insects feeding in
different temperature —Yao, M. C.", Lu, J. R.!, Lee, C. H.", Lee,
C. Y." (Applied Zoology Division, Agricultural Research Institute,

Council of Agriculture, Taichung City, Taiwan)
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The preliminary evaluation of effects on aggregation pheromones
for trapping Sitophilus oryzae—Yao, M. C.', Lu, I. R.", Lee,



C. H.!, Tseng, I. C.” ("Applied Zoology Division, Agricultural
Research Institute, Council of Agriculture, Taichung City, Taiwan;
’Department of Applied Chemistry, Chaoyang University of
Technology, Taichung City, Taiwan)
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Analysis of pest occurrence during paddy rice storage in low
temperature silo— Yao, M. C.1, Tsai, C. F.2 Wang, D. C.> (‘Applied
Zoology Division, Agricultural Research Institute, Council of
Agriculture, Taichung City, Taiwan; *Agriculture and Food Agency,
Council of Agriculture ; *HungKuo Delin University of Technology)

BB AT & BT RIEERELFVE - BHEHUCHE
30~508 A MERE R Ji 2 A HE & FE - H R P2 MR e 2 dn
G ATEEARE DUEOR A R R > By T AR AR (RO M IR

Vol. 61 No. 2_3, 2019 61

ZEEEENRN o KILEHE 104 5 UHRIE - 53 BlTEA g iR
A~ BRJEE K55 71C ~ DI EEROR 2T - SRR ETEL8C »
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FHEEEN E s 2L - AEIART LT 10T R K 2T
& o FEMEEIEIRS B DOKRS (Sitophilus oryzae) #5ET
LR HBERS  METR0HEERILIZR (Sitotroga cerealella)
B o R B RILIEEE (Rhyzopertha dominica) $ =52
ELEFECH (Lophocateres pusillus) BN K& (Cryptolestes
Sferrugineus) HI o {i Tl s £ 55 7l BHBRERE (Xylocoris
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Life history and life table of Eutetranychus africanus (Tucker) -
Chen, W. H., Liu, C. Y., Lin. Z. K. and T. Y. Chang (Department

of plant medicine, National Pingtung University of Science and

Technology, Neipu, 912, Taiwan)

JEMNEEEW (Eutetranychus africanus) &7 E i
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B/ NP R e 1 T T 28 N EE R SR R AL o ARRER20 ~ 25 -
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R ITRGHIEE M & > 7 20~ 25~ 28 ~ 30°C NN{ERSTE
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1.1691 ~ 0.93450.865 > M58 st AR PTRRIF ] (T) 43 Al &
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Life history of Rhynchocoris humeralis (Thunberg) —Sun, H. C.,
Chen, W. H. (Department of plant medicine, National Pingtung

University of Science and Technology, Neipu, 912, Taiwan)
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% EWYJIE > ¥ citrus green stink bug (FFECGSB) © 434k
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AR H GRS A B B AR SRR - T HERF B3R T
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parameter) Z NTESETE R (r) ~ HAMRIETER(A) ~ PR
DLRGFHETER(R) 53 7 £50.0213 ~ 1.0216 ~ 171.29F138.61 » &R
TR PRI N HIEEE 2R o PEaERas B al R AR EL W5
et 275 -

PS-7  RARSSERIRGERET ZEIMIEE — B
BROHE ~ SI00 (BRI REHUR YIS %)

RGN (Leucaena leucocephala) 278 Fy & el K a4l
HroRATS ERSITE - AR R BUE I H FRZERE L
MR SRUESR » NFRESEEV A YR S B 5B 0y R i
B> P IR AR R AT SRR K BT 9 - B A 25 (B ) B RS Bk B 2 7
G - FERFEHE TR e & IR EE TS (Acanthoscelides
macrophthalmus) P15 XLk F RGN &AL R
(Araecerus levipennis) BEaT AMEEHE 2 8O EYIIEE » HF
IVEVPFIRGE « AWFse st iR GEE Y RAR A - 5
HESERIR ST AT E F R GBI Fr LAY S © thE s
USSR S 4N a8 2 SRR T > T RhER A TN R EC HHER IR
FRRLRIRE Z FEF - HBESRET  IREBREKAHEAS

Lo galfEsa e RS AATAE UL - AhER i eh /G 00 &2 B AT HY
BEARR IR SR IS B EE DN FLEE (NG 5h 8 & RSB Y
st » RN FILT » 2SR RRTERENEN] -
R EAENERZH =BT - FI9ES IR 0.26 £
0.017 ~ 0.42 £ 0.026 ~ 0.68 £ 0.038 mm * SD ; o] DAAEREHERH =
EEG - HahB e FAEE R NIRRT - @E &L
CibRRE - RARS IR EE ST 7 LRI T
SRS R ARG ~ 35 - &7 LA - RAZREEREE
LR A F RGOS R HER S U T AR E - &
FERAVFEGS WY BRI TR RGBS E TR &
HIEV R BN AR DA IR S B SR AT I -

PS8 © B W AW EE S - ENEE S S S
(Nelistrobyctiscus patruelis) (3% H : B R 287 ¥H — T
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The emerging pest, Nelistrobyctiscus patruelis (Coleoptera:
Rhynchitidae), of grapevine in Taiwan—Yu. Y. C.", Lin, D. Y." and
Pai, K. F.' ('Taichung DARES, COA.)

EHEREGREGN0174 S i aE R s H—
ez e R EMER E a2 i IR 0 S HEFEE S
BB - HEEABTEHEYAE I E - V12 HET R
BELS RS  ARLERGERRELH/EENHESE
f 0 AR ATELSEE University of California, Riverside 2
Fhindh - FENEK 8 A8 5L EDr. Robert Anderson 7 &
e % 28R (Rhynchitidae) ~ Byctiscini FEAVIERY & 5 52 £55
(Nelistrobyctiscus patruelis (Voss, 1922)) - W& E R LR HE
TBREATE > SR R A2 5 Eduard VossY19220E 853 - #RiE
SACFARR YR A - AR S R AEE & ] E R
Lt e aamE o RN ER EETER - WRERE TS
IR o BRAh - pRE S AR E R 2 SEEREE N o S AR Ui B AT A
PRERARSEFL - MEIEFL FT I REIR NS - WS FLRET S - Wik
SRR o JRETTE 2 BB - A EEELON - ghas o HEH IR HE A
SERRARTESE o AR E P AT A E 0 3 BT SR A A S
wa il m G ) B2 10 H YA H B S E S -

PS-9  FHEGURYIE SRR 7 0 E & iR S AR
jes=7 Sl W EVE(E MY D NIt -3 N)

Effects of using F8 filtrate to enhance antifungal function on the
host preference of tomato silverleaf whiteflies, Bemisia tabaci —
Guo, Y., Shiao, S. F. (Departament of Entomology, National Taiwan

University)
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993 - AL PR o P R AL ey A 5 A9 2 A A M R 8 IR R Yy T R
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P RAE AR L (ERFS ~ EURESF p bt K B BRI B AL AR 2
T B0 Ry Sk s T R AT M T B - (EBAABRRIE]48/ N
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PS-10 A Monitoring and Forewarning System for Rice
Planthoppers —Lai. M. H.%, Lin, W. R.!, Huang, S. H.°, Lee, K.
T.!, Wang, S. I.', Chen, P. H., Huang, H. H.” ('Department of

Electronics Engineering, National Chiao Tung University, Hsinchu,

Taiwan, “Taiwan Agricultural Research Institute, COA, *Chiayi
Agricultural Experiment Branch, Taiwan Agricultural Research
Institute, COA, 4Information and Communications Research
Laboratories, Industrial Technology Research Institute, Hsinchu,

Taiwan)

We develop a Monitoring and Forewarning System to detect
Planthoppers in paddy fields. Our detection algorithm consists of two
stages. At the first stage, we extract the main paddy in the middle
of an image by some traditional image processing techniques. At
the second stage, we use a convolutional neural network to detect
Planthoppers within the extracted region. Our detection model is
revised from the Single Shot MultiBox Detector (SSD). The original
SSD model usually misrecognizes reflected light as planthoppers
since a lot of background information has been discarded in the
max pooling layers of the SSD model. To solve this misrecognition
problem, we propose a new kind of pooling-- Local Difference
Pooling. This proposed method greatly improves the performace
of planthopper detection to achieve 89.38% Precision and 91.93%
Recall.

PS-11 ARG B 25 5 R s R SO b
SHIBCRAIEE — BARES ' ~ MRS (ITBI R T B R e 5
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Inhibitory effect of the insect growth regulator, pyriproxyfen and
buprofezin, on the eggs hatching of sweet potato whitefly Bemisia
tabaci (Homoptera: Aleyrodidae) — Wu, P. L., Lin, Y. S." (‘Taiwan

Agriculture Chemicals and Toxic Substances Research Institute,

Wufeng, Taichung 413, Taiwan)

FREL R R TR R SR E & - BRI R E A
FFE o ERCEER B4 - S b RIRBEE SN INE I E R
TN - FEIF B LIE TR F (Tomato yellow leaf
curl virus, TYLCV) ~ B J\FEEER 52 (Squash leaf curl Philippines
virus, SLCPHV) ~ J\NE#E 4k = bR 5 (Cucumber chlorotic
yellows virus, CCY V)% S 188 S5 2 #7r &k - HATHME
LB EERIGT aFA ELy SRR - 28T - R PRI E R N
HHRB 6 R RASEERES o DN JE FHET S B N ShRE &5 2 750K » #13%
BRI 2R A5 5 R e A RARETH] - AT RIS SN L
HaEs o HIAKEINANE(QH)WER - DB ZERET
AVt E - &REUR - AR I LR E0% - A1
23R B4 £593.2-98.2% - HEHHRAHRN/592.2-97.3% » fkIEH RS
5o BRI SHNHI OISR - TR SR SRS S -
Ry — D IS R F 3 25 N [ H S N I LR 2 2 B - 0 s
&2 3~ ARSHERIZ FlE - DIER ZEIEET AR
JE o GEREUR 0 1-3HERINAYIEEA/50-2.0% » T4-5H #iRIE R
3.6-100% » S5 ¥ HAAHAY L3RR f82.8-100% » B8R H FI & 55
$4 H e LA_E ORI BN HIWE LAYRCER © Bhoh - R ERETZER
it FR P A N EA LS 2 BT - DURIENS /K e H G
SrMRTREENR Z HM o oy BIREREEE UNIF R 13 H o BE AN
Ra L H AN « W4 REUR - BRI S SR AR LR Ey
0-16.7% » T IE4H AN £576.3-100% © &7é Laiss s - HFIE 5
ANEAE e ONERESE | B TAREEE AU, BT 0 A
NI LR > AL TSR EE T A O ) T AR Ak
TENEEE120-10 H PR S N HY IE (b e = 516.7%  PRIER AT FH
JER b @ EY B e HBCE AT ~ i 52 - DL
#HARFEDIAE - AR RE R A L3S -

PS-12 e RF L E 8 — P EES eI (Adoretus sinicus
Burmeister ) HRTEERIBG AR — B - RS - s -
#HEWE ((TBtEEZEgREERELRY  BILES
SHEYEEZ)

Field evaluation of insecticides for control of the emerging pest
Adoretus sinicus Burmeister in Camellia.— Chen, C. Y.', Chuang,
K. H.!, Chuang, H. H., Su, Y. C.> (" Taoyuan District Agricultural
Research and Extension Station, Sinwu, Taoyuan 327, Taiwan;
Department of Plant Medicine, National Chiayi University, Chiayi
600, Taiwan)

WS4 (Adoretus sinicus Burmeister ) Fyrta il ZS s
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MR EM I B 55 SR EIE B EER o ISR S
R BEENER - BRMEYIRE TSGR LR
HFSE S MR A B (R -~ SR R )
Hak o T s BB NERSEHAE OB HEE
s FHEE RIS S Bl pk d T B N SR A 0
17 HH R EERAS  SEELF S B A ME Ry 2 S R E M A
HEEEGERIAEE o PR E NS o R
GTHS S IOERF] - BRETRA ~ METRAL - BB EE ~ BB - SR
B~ ERERE  PIERTT  BRUROT - AT 0 SRR 0 ¥
HEA DL B KR B DASERZ TR AR M e e 2GS ol -
GTHE S IOERF] - BRETRA ~ METRAL - BB EE - BB - SR
B R PIEDT ~ RRCT - ERETFEERE BRI RK
FRIETE o 3 H182.8 ~ 82.8 ~ 62.1 ~ 79.3 ~ 27.6 ~ 24.1 ~ 24.5 ~
20.7 ~ 3.4~ 103569 % - FRBE BT » DIEE PR IH AR
(TEFEREHILA) (&NT515 B R 5 v 55 4E < fa R #5 /6 SUR
A EBRSTEER] (fF FTEEI1B) Pyl RARIREART ERER XK
o EEIE M 2 — 22 DAAN 915 R P TR B FH R At
ST I IAES SEAEPIE R S5 30 T R S ot L st ] -
T EE 7 <5 S BE P L T kB (el BB R 40 % 40 T 157K A I 71
LS00fEFRFER ~ 22.5%Fa A LA 1,000 (% # REIR B 2.8 % 55 i
FLA2,000 5 MR - FLIFEALEER] - $HIRAL R R - ¥4
s e SR A ER BRI U SE AT EE F514.25%/ 2005 T 58
SN EE % TR FIE B 28.8%/ 200 BET- » B Rk B > B
AT G HEESERSEEE - RS - AR IEE
56 1 i ZE A 2 18 < B R R R IR B W B 14.9% ~ 14.9% K
14.9 % / 2007 T+ » PG IR EER TR 737 Fy14.9% ~ 14.6%
F14.5 %/ 2005 TEF > Y5 &5 T BUR 3 FE iR 1 S5 By EL /A 5%
% o

PS-13 IR T /NGRS A 15 T Bl P BE 1%
SHBERSW - E - R (PREAEEYREE TS
FREERE AR TR AL

Survey on cucumber of pests and diseases variation and pesticide
dissipation under two cultural models—Tsai, F. Y.', Chuang, Y.
Y2 (" 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)

INGRJIN ( Cucumis sativus L.) FyEREFRE (Cucurbitaceae )
K& (Cucumis) —FLEEMEAEY) - EEBEXR TP RFETHE
T8 Rl ERWIEY) o ARelBRSetr = A EERE (leaf dip
method ) JHIEAIRIT B EC 4RI H SREENY &% ( Bemisia argentifolii )
HYBPE RS » ol s S5 5 B 4G 45 2 B (imidacloprid) ~ 28
W (sulfoxaflor) ~ JREVF (pymetrozine ) RIGIRME

(spirotetramat ) FEVUFE - 455 B R A 5 EEL G i — e 57

DUt s B R B EUR - AR R R P B ES0%
T RS SRt F 1% 24/ NI > SRR SR ESE3E&YEE90% = BEAh > Ky
R e i B FE R —FER A R E S A Y 2R NE
FERSEHA Y BIE R RS U T e A - 45 IR
i B Sphaerotheca &5 [FERY (R &5 w4 4 5 EAh »
JNIE (Margaronia indica ) Rl Ry AR fi 1 3537 2 B H
(Lepidoptera) F& » F8 RBAVHEAEZTF20-100% » MifE%
HEREAE0-20% + 5 H (Diptera) 25 85 5 B4 L fF 55 K15
AR > BEFRR20-100% 0 FEFEE N EREE TR
s EARY > A EHEE RIS B R - SIERitE AR
REFET - I R R R TR E WM IRETY - sl
] = 2 AR AR S R S F IR - i FH 1R R [5) H SR gk
BREAEREERH e E = YRR} > s AE
555 H BRI & A F R~ o Fl FH B i 2 SFUE BB
(Spearman's rank correlation coefficient) 4347 B A% .75 08 204
RERE AR - MR - BHRENE K REEFEREERSR
BRI AR - 4R BRI R AT R
T HRE H B IO R = i R 2 A H 2R B
RIE AR B S AR o AR BRI B AR R E I P&
R BRI -

PS-14 HEHHAE/NUERZENHEE N EE - HEE -
BRAE ~ QIS MEAEE (BB EREEMEE S - (TH
FiEZ B & 2wl eI B EYERIE R

Survey the occurrence of small pests in the nursery and its
identification—Shi, I. L', Chen, S. K.*, Wu,Y. F.%, Lin, M. Y.
('Department of Plant Medicine, National Chiayi University, Chaiyi,
600, Taiwan; “Division of Crop Environment, Tainan District
Agricultural Research and Extension Station, Hsinhua, Tainan 712,

Taiwan)

(R E RS E S BARE - AR
RENEUH] 268 %0 2 5 BB 2 e N AE T HRAN - 2800 T e SE A0 P
g\ ES > TIEASEENERERE - DFREE S
ZINIE - ARWTFTst RN - SRR hEZEEYS > ETH
WS EREGIRE  DEEFHSHEZ THEEBE
B o oy Ry ELPERR AR SOE FHRAREDN 2 5 s UHET T - AR
DN g R B IR B > EEL PR 2 G5R - S2ERY
FaOBIAAE - IREEM & - UFa - iR RS RS - L
DUE 5N Z Akt A s 38 A 2 s B i v il B B s - 40
E LR S B s > R TR E - DEOKED
MdEA i s TR EEHAINE - RERE - Bl OEN
WF &5 > oy IR AL AR LY F B ETT R G R L SE IR AR
7 HAIEZREABETHRIE6E ~ ot - Uil H R
206 ~ FEWRI2E - IFESE - BWH2EMNHPH2EE - BF
SRS MHEN > TR FES AR ESREEE L 22% -



PS-15  WERARAICECE BEAREBE R bk 4l ks B & =
ZETREE— R BRI (B e R R
o MTEIREEZ B g R ATE )

Evaluation of the Bidens pilosa as an alternative host for
Phenacoccus solenopsis Tinsley (Hemiptera: Pseudococcidae )

in Taiwan—Hsu, S. H.', Chen S. P..” Shiao, S. F.! (‘Department
of Entomology, National Taiwan University; *Applied Zoology
Diviseion, Taiwan Agricultural Research Institute, Council of

Agriculture, Executive Yuan)

P4 /7% & (Phenacoccus solenopsis Tinsley) JEFY
FEM - HSHEARE - HIE - @S MNER A &
FEeErE - BAMRAYEIERE 17 B R - DU
WREEYNRR - EREYEL - BEZEEMER -
HREAEM MRS ERE L ESRIEST THEYEES
Tl (Asteraceae) ~ #fif} (Solanaceae) ~ $3Z5F} (Malvaceae) ~ #§
B Rl (Cucurbitaceae) ° 2GR KIEEE E (Bidens pilosa var.
radiata Sch. Bip.) RIS ENE THEY 2 — 2R
SEAAREBNRLE  EET RIEE - AERHAREE
B - TR B B SEA ka1 T
#ifi (Lycopersicon esculentum) ~ jii T (Solanum melongena) ~
B (Capsicum annuum) ~ FEJI\ (Cucurbita moschata) ~ FAE
(Hibiscus rosasinensis) HREI{ERE PR RS T - SRERA
TERCEE T DUE By R 35 3 > BZ IO AR Ry Pk Sl i i
BrER i S I ROE o S E R R AR TEE By v DUV By
PRSI 1 ER AR HIE -

BPDR-1 {LFHE4HE M 5E B0 B = 8 1 BRI A — iRt
FEE - BEE - BEB(TEEEEZEEETEREELR
%)

Identification and characterization of the causal agent of bacterial
leaf spot of ixora — Chang, S. C., Kuo, C. C., Liao, C. T., and
Chao, C. H. (Taichung District Agricultural Research and Extension
Station, COA, Tatsuen, Changhua 515, Taiwan)

UFHERPEERE (Rubiaceae) IIFHERE (Ixora) Z ZH4EH
SRR HEEBEE S > e AR AEERASEIEY - 2018
i 3 A& bR ERES Z BT (xora x westii J.Hudson) &
F R houiE g e H O R A R SER AR - U
HUEREER 4H%k > B RERBEMEE T o B2 B B - 48
SyEECIBATIS AR NA B5ERE F s 6% IR 4
OISR R R LG Pe M4 - FLFIF 7S5 (Nicotiana tobacum
cv. TTS) #EFTHB M S FE B HERE TS 2 B IR e LR SR M © 45
BEEIRAN B oxidase » Ao filly - EEEENEE > WA cis-

aconitic acid ~ D-fructose ~ D-galactose * Glucose-6-phosphate ~
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D-glucose ~ glycerol ~ L-leucine ~ D-mannose ~ methylpyruvate
K glucose-6-phosphate '8 > {H4E4 L adonitol »
D-arabitol ~ 7 -aminobutyrate ~ 2-aminoethanol ~ L -asparagine *
2, 3-butanediol ~ D, L-carnitine * « -cyclodextrin ~ itaconate »
N-acetyl-D-galactosamine ~ D-galacturonate ~ D-glucosaminate ~
L-pyroglutamate ~ S -hydroxybutyrate ~ 7 -hydroxybutyrate ~ D,
L-lactic acid ~ a -D-lactose ~ meso-erythritol ~ meso-inositol
L-ornithine ~ phenylethylamine ~ putrescine ~ L-rhamnose ~
D-saccharate ~ sebacate ~ D-serine il xylitol ZEfiffME—i% 2
JE M gyrB A ITRUIR B R o0 A 0 BEUR o Bl B PR B
Xanthomonas axonopodis pv. maculifoliigardeniae B#HT 7 $IR
B4 - FIFSHE AR 10° CFU/ ml MEBFRN ERLF5E
o PEElR T BRI EER B E e H R A SRR
P B T ESAEE 2 EEEEAE o AN EAE G
HEREEER » DU FHEERDETT R, - BURHIRE 1000 2 77.5%
R AR MR - MR 400 (5272% K 2 AR MR -
T 500 5 Z40% RS SRR IR ~ i 400 52 58%$ 6k
TEESE RV ~ FRRE 400 1% 2 80%#¥ 5 J5om R R MR I K
Pk 1000 % 2 750% $¥ ik J98 28 Hi 7K 5 B P A 1 S w4011 7t 4P T
AR -

BPDR-2 2B /KIS MERBEI 22 AR 15T ~ BERHTIE 54 Bom
JE oy Aol — SR - BEE - B0’ (TBtREZAY
EREEENRY - TP EAEEYEE )

Investigation of rice bacterial leaf streak disease in Taiwan :
occurrence, agrochemical resistance, and molecular detection of
the pathogen—Kuo, C. C.", Liao, C. T.", Deng, W. L.> (" Taichung

District Agricultural Research and Extension Station, COA, Tatsuen,

Changhua 515, Taiwan; > Department of Plant Pathology, National
Chung Hsing University, Taichung 402, Taiwan)

Rice bacterial leaf streak (BLS) is caused by Xanthomonas
oryzae pv. oryzicola (Xoc). The pathogen is a Gram-negative, rod-
shaped bacterium belonging to the  family Xanthomonadaceae.
When rice leaves were infected, the pathogen elicited water-soaked,
transparent spots that gradually turned to translucent stripes. The
stripes expanded and merged into orange-yellow irregular lesions
that eventually turned brown, and the leaves became desiccated
and curl. In conditions of high humidity, brown-yellow bacterial
mass oozed out from the water-soaked lesions, and this symptom
differentiated BLS from rice bacterial leaf blight (BB). BLS disease
firstly occurred sporadically in 2007 in central Taiwan. In 2008, the
disease occurred again in Shetou, Tianzhong, Fangyuan townships
of Changhua county, Longjing District, Taichung city and Mingjiang
Township, Nantou county in the second rice cropping season. In

2012, BLS disease has become prevalent in central Taiwan. In
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2015 and 2016, the BLS disease spread to the southern Taiwan.
Since the discovery of BLS, rice plants have been commonly co-
infected by Xoc and Xoo, which increased the disease severity
and yield loss. To characterize the BLS pathogen, 48 field-isolated
Xoc strains collected between 2006 and 2016 were used for testing
agrochemical sensitivity and diagnostic PCR. Seven agrochemicals
were tested at 500- and 1,000-folds dilutions. The test results showed
that 10% streptomycin + tetracycline water-soluble powder, 12.5%
streptomycin solution, and 80% zinc-manganese wettable powder
showed clear inhibition zone against the growth of all 48 Xoc
strains, and the diameter of the inhibition zone was up to 16 mm or
more. Meanwhile, a multiplex PCR protocol was developed using
pathovar-specific primers for Xoc (BP272/273, unpublished) and
Xoo (BP17/BP18) to directly detect the causal agents. Preliminary
results revealed the multiplex PCR protocol can successfully amplify
Xoc and Xoo specific DNA fragments at respective 500 bp and 900
bp using bacterial genomic DNA as templates. In the future, the
multiplex PCR protocol will be used to evaluate the field samples for

accurate and differential diagnoses of BLS and BB.

BPDR-3 EF{LIEYI R EE B IESE(Cloeme rutidosperma) s & /&
P51 SR [ 7 A7 17 T B ECHE ) B 8 B (phytoplasma) i 25 #0188 — 3L
g amH - 2 (THEE RS EgREEYHEYR
B IE T 4E)

Distribution of naturalized plant fringed spiderflower (Cloeme
rutidosperma) in western Taiwan and preliminary study of the
phytoplasma disease — Tai, C. E.", Bor, C. 1., and Li, C. Y." ('Taiwan
Agricultural Chemicals and Toxic Substances Research Institute,
COA, Wufong, Taichung 413, Taiwan)

L (weed) 2 E R BAERERN RN ZEMEY > BE
TEYEE 2 — TR BIA F4h - AT RE R R 82 FE R fEW I
R B A TR 1E 2 m 8 2 F (alternative host) © SEARE FIERE
(Cloeme rutidosperma) Fy¥T F- 1> & /8 & L > —FEF LAY
(naturalized plant) > J5 EH EEFIEMHLE - 37 0] RSN 2 0/
BEERI > TS 2 B A R T - ARIRFEER 2017
E013FEREHEARE BT > BUNGE UG 132588 H &
ZEAE > HP R ARSTHE AR A3 A R AR
fFAE > WEFH PR3 ME A ZFR24ME IR ESE - A
W EM G~ GREHRIL - B EH - SR Ao
PRAE B R V7 B8 B8 (phytoplasma) Z Jp ik » IAIHIPL/TINTZ
MY E B RS [ E BT - Shyb o e

R R T RHEYIEERS > PR ER004F SR ~ BT
20184 FART ML R R A b SR [FI R 2 5] K 5 (C. viscosa) |-
B 2 R E/ NS EY B RS E R - SUAEME SRS 2
PRI T2 A B T B e ) B2 S A R A A IR

ZEiE T o AWHFE LR B4 T-(Cuscuta campestris) ¢ H HFE
(Catharanthus roseus) R FHRHELT I B UL Z 8858 - IMEE
%&YT5 H i H H B AT S AL BE ISR S5 IR H
H BB IR 2 SR & O FERR 468 B 1% 1200 e 4 B FH R PR AR
Frag iR 2 MEEGIR o RARHFEEL B PTEREE 2 & B R B A 51
EEMYEE RS &R G > DT RREEE R0 E T E
AERERE -

BPDR-4 HH IR s L3 st R B FT RE RO N 1 2 — SR A
- FEE (TEEEZEgREARIT R AR
Ffr)

Survey on citrus trees with yellowing declined symptoms and
their candidate causal agent—Wu, C. 1", Wang, L. Y." ('Taiwan
Agricultural Research Institute, Chiayi Agricultural Experiment
Station)

HHE S TS R = LR TR AR % > YR TGS
R ~ ATAZEGE B - IR ~ ISR - JEAEY
AFRAEREKG ~ B8 ~ 18B% - KBRS TREEE
FH A A T AR e b 3 4 I L S SO IR+ 2 AR - TR E R
P B R EEITIR 2 SCE RN T o BEAS R E PSR
FEFLBOMAEN > JIE R - EHEW - ZWK &
AN DU+ 8 pHIE R ECHH - &R - Ebf
YRS SCHE S SRR > SIS SRR o TR
TR ZENES - SR AR 98 IR S (BRI TR L S s
Z 0 AR 100g 1388 - H79EMEREF 4 Mhdnas - TF4E
MG a B IR TR ER - IR AR AR R AL R a0 B BTARSR2
X HEP - SHIER AL o 2R e H
e AR [ B R S 2 P R e 2R B BRI > IR AR
MG g I Ry IR e AR a0 SR E TR T B SER SR AL R
SERFEALERER - MR ZE R - O ER A E S RS
wo HABEEYFA SRS - BERSIF100gRE -5 h A
94084085 > BT AR SR 4R ER B G T A3
TRALEEHE - PMEPEL N - A A VAR S R IR R 8,
HA RS - S HAE /72 3.88-59.2 7 ] » K& REEM: - ECEA
J72105.8-419.0 14 BiS/emZ [ - ZZEEREEIEF E _ER600 us/
cm - B HATAE B o RS E & LA EE 6-8 kA M
Y ZE4mR AL BIRTR R 52 - 27 AR MRS e A a1 2238 T
EfiiEaras - IR as IR EAR S > 7k EER AV LB AME
H AU RS B 3 AR S LIV R IR A T S i » TTRER
RN R > BTN — 0 S LRI E SR - &
R LR TR NG I 2 R HER I i (F R T
F73 76 B TR L 4 1 SR WS 55 e T i 1 -

BPDR-5 5 A A A ik Y 17 R 12 AT 5 BE o 405 1 0B 2 BT 22
— T LR - A (RS Y R R
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Studies of the behavior of Asian citrus psyllids (Diaphorina citri
kuwayama) (Hemiptera: psyllidae) on the vectorship of citrus
huanglongbing pathogen (Candidatus Liberibacter asiaticus)—
Yu, P. H.', Hung, T. H.%, Shiao, S. E.* (* Master Program for Plant
Medicine, National Taiwan University, Taipei, Taiwan; > Department
of Plant Pathology and Microbiology, National Taiwan University,
Taipei, Taiwan; * Department of Entomology, National Taiwan

University, Taipei, Taiwan)

S RER AR R I E AR #EE R tHiE
A EEREETRE - TSRS, 2 o BB

T LS BT 1% - AR S E R SR A A 2

BB BEAREN —HREN BB e AR
DraRISEEE - WA REHRBE Ko fightE » FEASR

AL B G R 2 AR e > /D HAE R - HIE S E)
oI Z R o B A B A\ R R ARSE (e A AR A ok
g A\ JRAA B AR SRR 2 AR (30.8 x 28 m2) » LLfk
sHiT AR AR ERAE E S NS B R e - ORGSR
BUR - A SR ok s R ARt R R R IS I (S AR > 1 oh

A A i & DA ARG REL ISR 2F | - MRE R BT T~ — Xy
fRAY o SRR R AR Rk ER o BT > IR AT 555 A 3R

BT o B R B P R T R 0 T [ R R TR A
R 400 & IR A] o3 A RO A R - HEESE R ECE -
@*HUJ\EFHLZET A B8] RE ST (IR RS (R AT - TN
B E AR - RIEEARSERUT A IR W SRR R 2
RAFRTE > BTG AR R R A le - GEREUR - HiEAR
S &T%Z{F'#ﬁi gt Lo BEER - GFAERERE
"o TR R SME R H SRR R S ME R Y B A
T EHEHWZ%EHUfaTI?EPEﬁTE‘%?*mEEF'a?i‘EgﬁZﬁﬁﬁi/%
HRE - LG E o 35 REAESS TR (R e e o P R R S A
BEUARR - BRI REZEETRATR T - lLE R AN FETS
ZAERRENR - REAEERBI > &R ETHEARNEG - H
B ERAEIESE  ATRPIARA -

BPDR-6 ] & i BE 6 25 4 237 5 [ M A Al VB ) Z i e —f 5

ESEE  TEIE (FTLEEREE Y B EE T EEAE) The
promising volatile organic compounds from rutaceous plant flushes
that attract Diaphorina citri Kuwayama (Hemiptera: Liviidae)—
Hua, Y. C., Huang, R. N., Shiao, S. F. (Master Program for Plant

Medicine, National Taiwan University)

TG A By (R FH A s R 2 R B - [T BE
AIERR - SRER LM mEE - HATREE 58 2062 BiEE
PR MEEEEIRMEES - BCREENER M995EL
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R - WY - RASE - BSEGEEIEC SR
TR BRI (ERIRE R IR R

BRI - ARG RS BB % IR - F5 ok BT (46 2 AL R A
R REEIFRENERS AR - RHFTE R 5
FolE a2 ARIEREY - R ARRENEZETREY

N T Rk SR EE LAY o PRI RS A EE B A R SR 25 |
77 LR EE R R ERAE - WSS R £ R 17
REE > N — 2 PR B A R 2 AR I 38 TR R o 1 1) Y
BREAFINIT « B T RS S Y 5 R S E oy Ry fel > 38
00T ~ A ~ RIS B IE R #1720 8 - A solid phase
microextraction (SPME) Wi A= JHEE 4T 2 /INIF - 5 GC-

MS EVEHT - EFHLECENRE 230°C  BRMTIERE 2 38 - fH
MESIEE 300°C » IBREIEMEAE S0C - 4EFF 3 itk - g

Jy$EEETE SC TR 270°C  WHERF 3 3§ 0 DL NITSMS 2047
s P L a Y o 0T S 2Ry Rk (limonene) ~ HEENG
REFEHEE 22507 By HRERG ~ ANHER = &
J5¢ (cyclotrisiloxane, hexamethyl-) 10 & N5 (linalyl acetate)
ToER5 RO Py kel ~ NFEER =W AN 3-8 )% (3-carene) 5
H TR RefENs - ANHEBR S SR B 0 2%k
MBSy 2 B AL BRI L Re DL Y BE
ARl TRV - I H N B S PR AV o FIER )
A EE R E ARG G e HE IR BCEFEFE Rahiik
Kz sh5 K&

(B -myrcene) ;

BPDR-7 i i A i 55 HE 075 BT Y JE B IR A LR IR — 2B
B R - AREEED (1A KR ) R B R - (i
12 - 235/ RERME YR B A S & CRITT B RS
#EER)
Acquisition timing and efficiency of Candidatus Liberibacter
asiaticus by Asian citrus psyllids (Diaphornia citri Kuwayama)—
ee. T.H.', Hung, T. H."?, Shiao, S. F.” (*"Master Program for Plant
Medicine, National Taiwan University, Daan, Taipei 106, Taiwan;
"Department of plant pathology and microbiology, National Taiwan
University, Daan, Taipei 106, Taiwan; ‘Department of entomology,

National Taiwan University, Daan, Taipei 106, Taiwan)

M@ #ER (Citrus Huanglongbing) /2 H ATE A8 S A
TEVAENET KRS > RIE 2017 FRESEERFESSE
&H 31.9% BYHRMERR - BRERN S ESE MAEHESE
BRI ESR 2 AR - MSEErE B B A
HRISZWER  — B2 IS SNER AT 28
i o NI NASE THIGEIER , 2 o SEERE (Candidatus
Liberibacter asiaticus) J& A HEEAN BT alpha B B4 2 8] 57
ERPRALANET > TEAEPRES N T 2288 e ) K7 ST AR e L B (E By

BRI - FdlH R HR e &R A S LR A
HaZHRE s RIS RERRIUR Z A SRR
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I PEREIAT o AR DU ER R R B Rt B RS
YR R B R G TE - 28 B B (ERL B oR B s i Rt e
T R E AR AR AR S MY RS B RIE A R & (Diaphorina
citri Kuwayama) {ER#E7r - B ATHFSE CATH RV a0 S
B AR ZE WS [RE )] - ARkl as o] F5 Hh 0 FE MY BEEE
A NEARENE S FRIESEEI - S M mEiE ke 5
SHETEUE o AR P TR B B 1B M AT S S Y R
WTE > TSEREE - B EFE NRAR o RIS TR R E I
Fo s TR AR BB TS NE S Al &
B IF SRR I RSB TI S, > TR E 3
AHERS B T B A P R YR R R o T R T RE R
TR Z IR 5 | Hi 2R E 6 AR A A S 15 R B RIS % > B
RRATEEAL A DR SRS R [ L G i T 3 R B 1S
HYET e TEIEE &S E Moy I aBR B R o7 DA92h S AL R A
e A T % R B 1 T A 11 I I R VR (SR 40 ) 119 7T B P
M -

BPDR-8 & B AR BT EE M F s B 1 R S A — 2
GEEE BB BUNSE3 (B EABE Y R RS e R
WA 2~ CET R B ERE YR £ BT R LR
EaEE )

Investigation of Insecticide resistance and Frequency of Candidatus
Liberibacter asiaticus on Diaphorina citri population in Taiwan
— Ping-Hui Hsiang', Kuang-Ren Chung?, Shu-Mei Dai3 (‘The
Master Program for Plant Medicine and Good Agricultural Practice,
Department of Plant Pathology, 3Department of Entomology,
National Chung Hsing University, South Dist., Taichung 402,

Taiwan)

T e EEEVER Y — e PEERER
IVEEBAEY) - AT FEst AR LA 8 E— MR A R e
o HETTERE o MR SRR T HURHT SR R S R E Y S
B BT by E G G g B YIER » IEAMINE SRR AR
BEST - RN SRR YER A HAlEL - REMEFRE
it EEAPLT - ARHIEZ BRI A St RIS
REFHREHE B GBI MNRE — BT S R HPUEEN: - BN TS
FERTT SRR > DUT RS E SRR TES - AER
FREAETEMEATHIE AR - (EACE(CREER > DIgE
R AR (bottle bioassay) #ETTHUEEM:EAER - AR HNIALE
AU ARZEDNA - (s RERE — 15 | T H T R S i
[ZJE o FEARETEENENT ST > DU SERAH $ EEE BRI 1%
MR AR AR SR Ry BI04 > S8R IR HM st A A i £
BRI ~ h g ~ P ~ 2R ~ PiTia Z PR (K
SRR o AMAER AR SRR T - MTHLRFHEZ
UMM fELn R BB > NI S A AR SR &
BE4S 205 Z UEENE > HOR I LS Y35 - TRl R TTIR s By

17.218 - AT G B MR A S5 2 BONEEER 54 2 8URL - 7TRE
B IRV $H S AR SE T AR - ELERERES
BB S MR AR SRR e A B Z PN - Rt
SEVE R NBREE > R AN FH R M DA O R b Y KRR ~ P
Wk ~ SR EBEERNE TR E o IR - 554
HEREMENTE - HATEILRE - Fig - P EEEE AN
F/ DB SRR A R B A & -

IPM-1  [J56 58 5 i 2 A LELZE R i AR YR FE ] — 640
2 BRFEs (ETL R KR Y B R R A AR - R
EER YRR AR £

Application of chemical and biocontrol agents for combating potato
common scab—Feng, R. Y., Chen, Y. L."” (‘"Master Program for
Plant Medicine, National Taiwan University, Taipei 10617, Taiwan;
"Department of Plant Pathology and Microbiology, National Taiwan
University, Taipei 10617, Taiwan)

B85 EIE T Ry B B A E RAVRE - EERER
Streptomyces scabies » ] EEEHR G RSN ALV S
(S PR (B (E R EL22088 B A St i [y e S s
Yrgrt > fERE LA R E « KAgER(E - SREN T Iselkan (E ok
THIT » 28ERBERAR © AT B Y F B SRR S £2 2R i
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Development and application of smart search for plant protection —
Chen. F. H.!, Wu, C. T.!, Chen, M. E.! ("Taiwan Agriculture
Chemicals and Toxic Substances Research Institute, Wufeng,

Taichung 413, Taiwan.)
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Display of acetylcholinesterase in cells by baculovirus for the
detection of organophosphate and carbamate pesticides —Liao,
L.L.", Tsai, C.H."?, Chao, Y.C."” ('Institute of Molecular Biology,
Academia Sinica, Taipei, Taiwan ; “Molecular and Cell Biology,

Taiwan International Graduate Program, Academia Sinica and
Graduate Institute of Life Science, National Defense Medical Center,

Taipei, Taiwan)

Organophosphates (OP) and carbamates (CB) are two of the
major insecticides frequently applied in agriculture practice, but
their residue toxicities left over on crops become a common threat
to human health. Therefore, a convenient and effective measurement
to detect and quantify these insecticides are needed. To this end,

we have expressed an acetylcholinesterase (AChE), the Drosophila
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melanogaster AChE Y408F sensitive mutant, on insect cell
membranes by the strong baculovirus expression system. The first
recombinant baculovirus expresses a full-length AChE (AChE-FL)
and the second AChE was further engineered with a transmembrane
and a cytoplasmic domains from GP64 of the baculovirus and results
AChE-6MC. Both of these surface-displayed AChEs exhibited
enzymatic activity on the insect cells infected with recombinant
baculovirus without a need of tedious purification of AChE that
1s routinely applied in current days. The AChE cell-based display
system showed inhibition curves sensitive enough to detect paraoxon
ethyl, malaoxon, carbofuran and carbaryl, far below the limit of
pesticide residue leave over permitted by the government for the
agriculture products. Since AChE-FL and AChE-6MC showed
roughly one log differences in the detection of different residual
pesticides, the combination of these two should cover the ranges
of residual pesticides from permission to overdose for every tested
pesticides. Thus, it is an unprecedented easy system for checking and

monitoring of residue OP and CB insecticides on the crops.
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The effects of agricultural practice and landscape on the diversity and
abundance of pests and natural enemies in the rice fields in Miaoli,
Taiwan—Huang, C. L.", Chen, H. I.2%, Liu, C. C.%, Lin, Y. P.?, Tsai, C.
W." ('Department of Entomology, National Taiwan University, Taipei
106, Taiwan; “Miaoli District Agricultural Research and Extension
Station, Council of Agriculture, Executive Yuan, Gongguan, Miaoli
363, Taiwan; ‘Department of Bioenvironmental Systems Engineering,

National Taiwan University, Taipei 106, Taiwan)

IHEAMEEH R REGR - AR IEEKRE R Y
HHEL SRR M R A — ST - (R - AR
RSB ERETHS  HERIEE - EEEHE T
Hb o MR IR & B R M Y B R B YA RO R E - AT
FEHIF ARG Ry 2017 SEAVEE— HIRE(EE 2018 SRRV IR
fE - P e E = EsEE (B - B - Bi) - 5K
IESARRLG - FE R DU A T S R SE IR L R a ik o AT
FTHY H B2 A i SRt /KRS H SR E A - BRI R
B = e R i it 5 7 KRS Y 2 e B R B 2R M e ST = TSRS
SREEUTR /KR H 5 i B R B RE B A (5] A e i it 5% o e
BEAR  REBNRBOVSHERNZRE - LREED
e ZEABNAREANETE > MEE ZEARN A
FH/NRETTH - BT HIRE BB A By 1 i Rt LE A B 2R
e FONARRE TR RE R E e B - TSR



70 J. Plant Med.

TEH AR ~ RS SRR o DBt RSy - Bk
HErsASE I B AR S R & E « et S
E o AR M SN & KRS Y RO & 2 RS R
B o Ao\Ba G R T RIS i G R AR A R
SRR RN R BRI - MOAF R B B A R A SR
B L —TH2 K -

IPM-5 (IS AR 2 B R S AR RE R B Y RE Ml © DA
KIEHER B A M R — AR ~ B8y~ B8
BB ~ BREEF - Mol (B EAR A SRR L THA
BRI R TR HI P AR ERE )

Regional effects override the influence of farming system on rice
arthropod communities in Taiwan — Chiu, M.-C."?, Yang, M.-
M.%, Liao, Y.-C.%, Sun, W.-].°, Chen, J.-H.’, Lin H.-J.' ('Department
of Life Sciences, National Chung Hsing University, Taichung City
402, Taiwan; “Department of Civil and Environmental Engineering,
Ehime University, Ehime Prefecture 790-8577, Japan; “Department
of Entomology, National Chung Hsing University, Taichung City
402, Taiwan)
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First report of the entomopathogenic fungi, Purpureocillium sp. on

controlling of Tessaratoma papillosa—Lo.P. H.", Yu, Y. C.}, Pai, K.

F.' ('Taichung District Agricultural Research & Extension Station,

Council of Agriculture, Executive Yuan)
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Development of a multiplex system for rapid detection of viroids in
Solanaceae — Yi-Wen Tseng, Chien-Fu Wu, Chia-Hwa Lee, Yuh-
Kun Chen and Fuh-Jyh Jan (Department of Plant Pathology, National
Chung Hsing University, Taichung 40227, Taiwan)

The family Solanaceae contains many economically important
plants including tomato, potato, eggplant and tobacco. A number
of viruses and viroids can infect Solanaceous plants causing severe
yield losses. Viroids are single stranded circular RNA molecules,
which could be transmitted mechanically from plant to plant. Some
viroids can also be transmitted by seeds. Several seed-borne viroids
are currently listed as quarantine pathogens in many countries
including Taiwan. Among them, Columnea latent viroid (CLVd),
Pepper chat fruit viroid (PCFVd), Potato spindle tuber viroid
(PSTVd), Tomato apical stunt viroid (TASVd), Tomato chlorotic
dwarf viroid (TCDVd) and Tomato planta macho viroid (TPMVd)
are the major concerns. Six infectious DNA clones of viroids were
successfully constructed and inoculated into tomato seedlings. The
inoculated seedlings showed stunting, stem necrosis, and chlorosis
symptoms resembling those inoculated with viroids with mechanical
means. To facilitate rapid and accurate detection of these viroids,
one-step reverse transcription polymerase chain (RT-PCR) and
Reverse Transcription Loop-mediated Isothermal Amplification (RT-
LAMP) systems were developed to simultaneously detect the above-
mentioned viroids in seeds and infected plants. A method was also
streamlined to obtain total RNA rapidly. The combination of one-

step RT-PCR with degenerate primer and specific primer sets and



RT-LAMP has allowed us to successfully simultaneously detect six
viroids from tomato seeds and plants. The detection system can be
particularly useful for screening a large quantity of solanaceous plant

seeds required for import and export inspection.
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Identification and genomic characterization of a new tobamovirus
infecting cucurbit— Huang, C.-H."?, Cheng, Y.-H.°, Jan, F.-J."
> ('Ph.D. Program in Microbial Genomics, National Chung Hsing
University and Academia Sinica, Taichung 402, Taiwan; “Department
of Plant Pathology, National Chung Hsing University, Taichung 402,
Taiwan; ‘Plant Pathology Division, Taiwan Agricultural Research

Institute, Taichung 413, Taiwan)

A new virus tentatively named Watermelon green mottle
mosaic virus (WGMMV) was isolated from watermelon leaves
showing mottle, mosaic and leaf crinkling symptoms in Changhua
County. Electron microscopy identified tobamovirus-like, rod-
shaped particles measuring about 18x300 nm in the crude saps.
The ELISA tests of symptomatic watermelon leaves using an
antiserum against Cucumber green mottle mosaic virus (CGMMV)
resulted in negative reactions. Genomic fragments of WGMMV
were amplified by RT-PCR using degenerate primers of cucurbit-
infecting tobamovirus. Sequence analysis revealed that WGMMV
genome contains 6,482 nucleotides in length encoding four putative
open reading frames (ORFs). WGMMYV complete genome shares
62.0-80.9% nucleotide sequence identities with other cucurbit-
infecting tobamoviruses. Full-length nucleotide sequence of
WGMMYV shares 80.9 % identity with that of Cucumber mottle
virus (CuMoV). Species demarcation criteria used to define a new
species in the tobamovirus set 90% cutoff. Thus, WGMMYV is a
new tobamovirus. The virion origin of assembly sequence (OAS)
containing a conserved GAGGUUG was found in the CP-coding
region of CGMMV, WGMMYV and (CuMoV). A comparison of
genome organization has revealed that both WGMMYV and CuMoV,
belonging to the sub-subgroup III, have a 29-nt overlap between
the movement protein and CP coding genes. Watermelon seedlings
inoculated with WGMMYV showed similar symptoms with the
diseased plants observed in the field. WGMMV proliferated in the
inoculated seedlings as evidenced by the ELISA and western blotting
analyses. Mechanical inoculation assays revealed that WGMMYV
caused mosaic symptoms in a wide array of cucurbitaceous plants. A

primer pair specifically complementary to the WGMMYV CP-coding
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gene was designed and used to successfully detect WGMMV using
RT-PCR. The primers and WGMMV-specific antiserum will be
useful for rapid detection of WGMMYV.
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Identification of Chilli vein mottle virus by quantitative reverse
transcription- polymerase chain reaction—Kuan, C. P.", Tsai, Y. L',
Cheng, Y. H.? Yang, T. C." (!Division of Biotechnology; “Division
of Plant Pathology, Taiwan Agricultural Research Institute, C.O.A,
Wufeng, Taichung 413, Taiwan)

Chilli vein mottle virus (ChiVMV, genus Potyvirus) can
occur in single or as mixed infections within the tomato or sweet
pepper crops. In the field, 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 ChiVMV 1in pepper plants. Reliable and sensitive indexing
techniques are indispensable tools for determining the virus status
of sweet pepper seeds. Leaves, stems, roots and flowers of ChiVMV
-infected pepper were collected from the field and tested by real-
time, RT-PCR analyses to quantify the number of ChiVMV present
in test samples. This TagMan real-time PCR assay for detection and
quantitation of ChiVMV would be a useful tool for application in
quarantine and certification of ChiVMV in solanaceous seedlings
as well as in the research of disease resistance and epidemiology.
The assays presented here could assist in the implementation of
quarantine measures for ChiVMV identi cation and in routine
indexing of ChiVMV for the production of virus-free solanaceous

seedlings.
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Evaluation of PCR-based methods for the detection of banana
viruses — Kuan, C. P., Huang, S. F., Tsai, Y. J., Yang, T. C. (Division
of Biotechnology, Taiwan Agricultural Research Institute, C.O0.A,
Wufeng, Taichung 413, Taiwan)

We describe a modified multiplex-PCR coupled with LiquiChip
assay for the identification of banana viruses, Banana bunchy top

virus (BBTV), Banana steak virus (BSV) and Cucumber mosaic
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virus (CMV) by co-amplification with plant mRNA as an internal
control. Multiplex RT-PCR products were subjected to allele specific
primer extension, and then hybridized to carboxylated microspheres
with unique fluorescent identifiers followed by detection using
the LiquiChip 200 workstation. This assay is highly specific for
distinguishing individual viruses from a mixed viral population and
is more sensitive to multiplex RT-PCR. In addition, the establishment
of this method enabled the detection of banana viruses in field
samples. The probes of bead-captured virus were detected without
electrophoresis analysis and effective removal of RT-PCR inhibitors.
The developed bead-based assay showed a more higher detection
limit comparable to the RT-PCR reaction. The assay was then
validated using banana samples infected with one or more viruses
collected from fields. The system offers a sensitive, high throughput

and rapid detection method for banana viruses.
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Development of a nano-structured biosensor for rapid detection of
Odontoglossum ringspot virus— Lee, C.-H.", Jian, Y.-S.", Wang, G.-
7., Tan, F.-1."? (" Ph.D. Program in Microbial Genomics, National
Chung-Hsing University and Academia Sinica, Taiwan; > Department
of Plant Pathology, National Chung-Hsing University, Taichung 402,
Taiwan; * Department of Mechanical Engineering, National Chung-
Hsing University, Taichung 402, Taiwan; * Graduate Institute of
Biomedical Engineering, National Chung-Hsing University, Taichung
402, Taiwan)

Phalaenopsis orchid is one of the most economically important
plants in Taiwan. Odontoglossum ringspot virus (ORSV) infects
numerous orchids and results in significant financial losses to orchid
production. Major symptoms of ORSV infection include mosaic,
ringspot, chlorotic patches on infected leaves, and flower crinkle
or color breaking. However, in some cases infected orchids are
asymptomatic and cannot be visually distinguished from healthy
ones. Therefore, it is necessary to develop sensitive virus detection
methods to produce virus-free orchid plants. In this study, a highly
sensitive biosensor based on a 3D nano-structured sensing electrode
made from an anodic aluminum oxide (AAQO) barrier layer with the
uniform distribution of gold nanoparticles (GNPs) is proposed for
label-free detection of orchid viruses. This nanostructured electrode
was utilized for developing a label-free sensing system based on
electrochemical impedance spectroscopy (EIS) to directly detect
the ORSV concentration from orchid leaves. The ORSV antibody

(anti-ORSV) was employed as a detecting probe and was covalently
immobilized on the nanostructured sensing electrode surface through
a self-assembled monolayer (SAM) method. Through an antigen-
antibody reaction, a selective binding interaction between speci ¢
antigen and antibody pairs, that provides a high specificity and
accuracy sensing result on our nanostructured biosensors. Our
¢ adsorption of ORSV

onto the immobilized anti-ORSV gave rise to the incremental

experimental results revealed that the speci

interfacial charge transfer resistance of the electrode, allowing
one to distinguish between healthy and infected orchids in a fast
and accurate manner. These results demonstrated that our ORSV

biosensor is feasible for field applications.
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Identification of the Turnip mosaic virus on Christmas Bells
(Sandersonia aurantiaca Hook)—Chen, C. C.', Chiang, F. L.}, and
Huang, M. R." (* Division of Plant Pathology, Taiwan Agricultural
Research Institute, COA, Taichung;)
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Development and application of nucleic acid detection technology
for East Asian passiflora virus and Telosma mosaic virus—
Chen, C. C.", Chiang, F. L.", Hsu, C. M., and Huang, M. R. (Taiwan
Agriculture Research Institute, Wufeng, Taichung 413, Taiwan)
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Development of RT-PCR methods for detection of solanaceous crops
infecting tobamoviruses—Cheng, Y. H., Tsai, S. T., Chang, C. A.,
Chan, C. C., Lin, C. P, De, T. C. (Taiwan Agricultural Research
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Institude, Wufeng, Taichung 413, Taiwan)
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First report of root lesion nematode, Pratylenchus coffeae on Ficus
carica in Taiwan—Hsu, C. C. ', Huang, T. C.}, Yen, J. H.* (‘Taichung
District Agricultural Research and Extension station ~ > Agricultural

Extension Center, National Chung Hsing University)

2016 F 1 B LRG IR PA > — P A 6 6] 1 S 6 SRR o B
8 PIMEE RA RESEC 2R L L o B S
SRR - HE S 186& /8100t - 893& /&
100gt- o B E o orpeas gt —IRE g s - KRR LS
T € B IR 4R & Pratylenchus coffeae » BIfSBH—RFE Y
4 a3 R B R 2T R R T (T B4R AL EE R - 4y Tl TE
1508 B1600 2 1R g 4 s B il B 3BEnfifa )N - B8N - 18
MRRL RS EE SR - EhBefds B 4k TE ol B 1% L1 by
[E57 15353 48 /8100g £ ~ 1415845926 /8100g+ + HHE4L
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R SAEGE 1% I AHIE 128 /45100 T~ 1FEBET0E/ 5
100g+ > BURIE HIRE G aEmC R R A EURNE - SRS
SARiTE KRR o AR EEH — B - AR R
{ETRAR B M S 4 FH S 8 e C Rt AT I e sl B SRS
AR TR P FEE 1 9 P Y i O AL 4 e s P TR I B P T PR R
R % BGROR R A TIBa aR S 2046/ 100g TR &2
& AEEHEEA A1 258 /100e 278 > AR E R
A4S R348 /45 100g 1M £458 - RAA MM - o
R A B A A ] (i A B R R s R S 2~ 3R PR - g
SRR o FRFEE T R AR L DU B 2 AR -

FND-2  5&[EMEE0 B EY e H il — = -
(Bt BT B B EsUgFTiE Y B4

Heavy rainfall has given rise to severe crop diseases caused by

ZHH

Phytophthora spp. in Taiwan— Huang, J.-H. and Ann, P.-J. (Plant
Pathology Division, Taiwan Agricultural Research Institute, COA)

AfEEE (climate change ) ZEEMRYGE(EEMF (extreme
weather events) #54= ZCHBHBARG N - T AP K22 08 38 AR 98 %
i Cheavy rainfall ) HYSFZRBENN » 45 Fk 2 M PRI T HH 2R 05
F o LHELUERE (Phytophthora spp.) 5HEZpE Hild
R HEBUEYIRE - B - A Kol - RE > EEsE
T WEERREEIE - NEEYER ORIEE AP, melonisHl
P. capcisify ) ~ BAAEIER (JRIRELLP. palmivorals¥ ) -
HEREN REERP. nicotianae) ~ FERIH (I E
FyP. nicotianae) ~ X HI&IEH (JRIEE LLP. citrophthora, P.
palmivoras ¥ ) ~ RINER RIRELLP. palmivorals¥ ) ~
JBELLER (RIRELAP. nicotianae ) o FH HERF 58 [F PR

(short period heavy rainfall ) &7 &/ NFAYHF R A R K E/HY
FRIZK > SRR A & A K HA TS EY R - BT
W~ BRI B B AT SR I T A RO OB KAV T
TERE R AR IR S AR 22 HER IR A E K
AR A BB B - AT A IR S il iR B
STEEEREE RIS% L o 1 B AR [l B R E P oA B S
e TERIRIRAL - RAREEBIIEEAT - 2EARRE 258N
EEERYER A R 0 1 EH YRR B 5 EE AP 2 i oy B i
JBZEE o

FND-3 KRG ATHE MR A AR 1 — SHEE - M (B
TLFRBHCR YR E )

Biological characterization of Calonectria ilicicola—Liu, H. H.,
and Lin, Y. H. (Department of Plant Medicine, National Pingtung
University of Science and Technology, Pingtung 912, Taiwan)

K. (Glycine max) 415 E39% (red crown rot) Fy— KT EZE
e AEERE (Calonectria ilicicola) T &35 40 B 28 ik

B R S » AR T3 7 H - TEAG R B SR B 180 F
R AN oA A e AR S N NN O R sl = e S0
4L T 2R (perithecia) > R E B E B EIF R T E R EL
B o AR im0 A2 SR IT K AT I B A (5 & B IR B 4 AR
£ (mycelial growth) ~ f8E % (microsclerotia) ZRK ~ F2E5k 4
FCE R S A RS MRS 13 R (B R TR L TR B L
IS R » &E5H0R © KEAEIEHRE T A RN B E
fEEERs IS A (potato dextrose agar, PDA) ~ V8IS Hz &AL
(V8-Juice agar) ~ ZHFIEAGREE AL (malt extract agar, MEA) ~ f#
BIEE O A A A RS = 5L (veast extract peptone dextrose agar,
YPDA) BiRE JhEEEE H 3 BE S E AL (carnation leaf agar, CLA) | >
Hor o DU 85 2 4 VE S He i R B AR S T AR B AR e (R 4
TR AR - 17 A f AR B IR B B T 7 BB E R B
PBLREFIBAR R AL i % V8 B M B AL A i e IR 2 1
B RPADH SRR AN R ERE R SRR LR
THR - HLUBRM R R IER I E AR R L S AT i
A (BEBRsh - FRE - 1HERsD) IAKE GEAM) AR
SRR R E R E R - HLIE SR IE R (peptone) AR
Thag HrBER R ARV E R R AT R I i TSk 1
P BEIARFER A pHAES~11 MVRSEEL [ REESAER pH 1R
F Ryd~8 5 LR IR BN 93 2R 70 B 7 28R B T #E e IR Br s
KEEL AT IRERE R - ARH7e4E Rt
o AEEREG BN EZZ0H ] R ERIRE
i R 7B PR £ - SR ARSI ATt A 2 S U Y B ST A A S B -

FND-4  Colletotrichum viniferum F¢EAM Colletotrichum sp. 5|
FLE BRI AN S 2 V) — MREE - SRR wEE (T
Wi skZ B g e T E Y A

Preliminary Report of Colletotrichum viniferum and other New
species of Colletotrichum sp. As Grape Ripe Rot Causing Pathogens
in Taiwan.—Lin, C. P., Tsai, J. N., and Ann, P. J. (Plant Pathology

Division, Taiwan Agricultural Research Institute, COA)

HEMER A EEERRE NS HESHEEE
Tyt ) A e L RAIR T - AT E EH2015F 0 - BT &
6 P PR &) SR A B A B R P LR R B4R R BT - I LR 3R
BA R REEOER 2GR - EsEEh - HERELR
E LB BOER - BIREG TEEANEROEES ML
TN BN L - SR BRI T S BB 5 oo by - 238
$2]TS, actin, b-tubulin, GAPDH ~ PLFzchitin synthase 2 $£ 5 5L
» BLHEA AT ERR A R (7 &S S & e B ik
FTEIH RS Colletotrichum viniferumPl Fe&ebl 2 #rfd - HrIhEE
PFESEERIEE S > AOFNeETHER  REETEH
FIIRIESFRE 5L o E AT 2 AR A A pCPR B RERE 5e R ORI
WEREC. viniferum DA K SELGHT T 2 5 [ ME -



FND-5 SR e A v B E s 1 A A/ E R T
PEA G hEE - REF RERY . MEE - BEE
B FIRSC (BNL R ELA B YR £ BT AR
KB AT SR L BB B 4 T
B B g R s e - B B G5B 7 )

The role of jasmonate signaling pathway in watermelon-Fusarium
oxysporum f. sp. niveum interaction—Hui-Ting Lin', Pi-Fang Linda
Chang"?, Tao-Ho Chang"’, Ying-Hong Lin®, Kan-Shu Chen’, Jenn-
Wen Huang"” ('Department of Plant Pathology, National Chung
Hsing University, Taichung, Taiwan; “Innovation and Development
Center of Sustainable Agriculture (IDCSA), National Chung Hsing
University, Taichung, Taiwan; “Department of Plant Medicine,
National Pingtung University of Science and Technology, Pingtung,
Taiwan; ‘Fengshan Tropical Horticultural Experiment Branch,

Taiwan Agricultural Research Institute, Kaohsiung, Taiwan)

TRF B TR AR AT A [FIRY B R A B LSRR 2 2C A
R AR ER A S > AR & e M B PR R ET T AE AT B2 1%
FIHRR SRR - A Ep DL A5 ST AY B fn I SBPE LA
S B fm Za SBFE IR Ry b 78 P8 INHL 2 B 70 F A SRy AR ©
i FE EHIE S S E P 0 AT ~ I Za i 22 PH NI SBEAS BAE ## 78
Fusarium oxysporum f. sp. niveum (Fon) 2 1% » 59 H#= 3%
FAAYELIA (differentially expression genes, DEGs) » A EE{ ¢ DEGs
Hh i S B ) R SR LR SR AR A B AR R » FEHH NN &
B ETEHESEZFE (quantitative real-time polymerase chain reaction,
qRT-PCR) 73 M7 PE AN i SR B A HERE AR 550 ~ 24 ~ 48 K272/
Wf o BRI RIS - FE LIS H R [ SR SR i P AEE
HTHAATERTE o RLAh - FE H Al R T SR T R 2E & BRI S A1 75
diethyldithiocarbamic acid (DIECA) > #HZ2PT ~ EUR T &8I0
s LT R R AR S VL - EYEBEE KSR L%
SRR A marker genesy Al Fypathogenesis-related protein 1 gene
(PR1) D) Fethylene response factor gene (ERF) » TEFEFERTHAN &
HYRE RIS R S H A R IV L > BN T BT A S W
o5 B EH % AR AR A Ve N S L F S Fon Y HUME IT RE R R BRI SRIN 1~ -
MSEFTEE TR AR A marker gene Bplant defensin gene (PDF) »
U b 2RI SBIE R ATPDFRY A ¥ R IR & = R B fa 2SB » A
TERERERTH (BFRER1-3K > 1-3 dpi) PURMmAISBAYPDFIHE
TS B SR S ZSB o Ky 1R MRS H I 5 SRR R REfE AT
WA 2Bl SR TERYFT% > 2 TSR B A B ORISR
g % 2 EKallene oxide synthase gene (AOS) LIk SEHTEE Mk
RIS HY & e (A LA Jasmonate ZIM domain protein gene (JAZ)
HIME RIS o SRR - B1 -~ BN S P e & &
WE% > AOSHMHE IR EERRE Y (1 dpl) s » 218
UNE (2-3 dpi) - EAR EEBEVE(L - BUR LFIVSEFHIERE
B R U] BE S BB RE A AP S TERY FR 122 - (BRI - JAZIE By
BRI AR IR T - HARS RS AN SR

Vol. 61 No. 2_3,2019 75

5 BURH FTRERR I S AR SRS AR ISR o HHIIERREY
GERBUR > N B PR fh A JISBEUR EUR i 2 SBIN i R 2L g
R ERE AN EAEEER - 476 RIEEE > SRARDTER
SRAEHU L R ISBIERERTIHAEH » AR IMSRHEE SRR AR TR
JFemarker genes AT 2 BILAE 78 JIHL &5 B 95 4% Al F e 1S 7B

NPM-1 “ZEMEYIREEM 2 208 B BB Aot — 22
KE' (TERRREZEGICERRENRS)

Educational propaganda and promotion of the safety plant protection
materials — Tsai Y. C.(‘Hualien District Agricultural Research and

Extension Station, Ji'an, Hualien 973, Taiwan)

AUFENCE R R R 2 588 & Fow & E 2 ik
B R ACETIERE TN R A2 2 MEY)
PREEZTM O TE FHERRIGIAESE - MR R ACHRERAR B 2 S e HE
FE A ORI A 0 ELIE P Sl 2 25 - SRR B 21017
TG RBUNME R B EARE R T H » 65%R KB RE -
B35 %L A F S Z RRE IR T DU [ 5 R R48% - K
FEAIRRES 1% - A 18% - EmEEHEEERHIM9EE
SOMEE » ABREERERE ~ THECRIERY - EASIE
TEP)7 &3 5 58 o g2 BB IS P EEE ) - T4% & Y
SRS Z 8 - EEF2IEMERR SRR RIEE W
BRMBHEEE60%34% > 551 %2 i G eSS 8
HIRARAE ARG HES I - RN = &
AEy - ZEtkmZ B REEM I EEERQ8%) ~ (EiK &
FEEKZE Q%) > DL AR REER & B - (22%) » B
TR I UL B 2 R A S B E oK - TE9%
SSRGS TH - B 1T1%Z55E R HUEA SR A TR
1 6% HUBEA RIS E AR - £ RS B
d1 o AR 22%IEH R - 68%FINE © AT ARAKERFFEF A
EEEASEEESN - TN E BT E R R B B

M AE RS EN - WERLMAR - FEEYIREEM K
AVIREZ(ERTE  2EEEFYSEREEHEED

P ER E B a5 E AN SRR AE 2R HI50% 2L &R
47% » 50% LA TH51% » 8% F AR TRESE AEZE2% - H86%ZHi
EE B (R EAM SRR EE > AE (B EM o > DL68%
ZHEMEBE T R - HIOBIERERE61%) > BB=1L
TR IR EE(44%) - A FERMBA » FonH X HERA RS
By T AYTEAEGETR ) K TS (BB RESEE , -
BzshEis  PEHAE Y S E R R R B
T~ BT EREAER > RIETEFEAE - REPIZERNE
FHEEER BRI =R SIS SRR =~ SR
B S A B AR S (BB S8 H) - DR B EEER SR o7
=2 - M AEYREEME - R ETLERREENE 2 B
LIRREE /NP 25 % By % (39%) > H E525-50%(531%) © 1
TR (R B A E B RELL G 5T > B75%0 FEEE
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FEE S |RZ(37%) > MEKEREMRE 2 & T HSEERE BN
R KR BZ et RER - SEYIREEM SR REEHE S
POAIEARRIE - W EFER R B G TR B 2 1E 1) R S R R R
FREER > MRNRZHEREREM A Z EEE S R
A AR ERGHEEEA -

NPM-2 AFEMEFE B A YIIREE M BRET—ER - &=
= MEEE - BEE - RER - BEE (fTERRRESR
BgmfERER RS  TBARESEGEHEYIERE
sy - ATBUR BT B GBI e S I
&)
The application of electrostatic sprayer for plant protection. — Chen,
C.EL LLY.Y.", Tseng, M. N.!, Yang, Y. N.2 Lee, K. L.%, Chen, H.
P.* ("Kaohsiung District Agricultural Research and Extension Station,
COA, EY ~ *Bureau of Animal and Plant Health Inspection and
Quarantine, Kaohsiung Branch, COA, EY ~ *Bureau of Animal and
Plant Health Inspection and Quarantine, COA, EY)

EEERFER I R 2 A IR SR Y PR M T A AR 0 B TR
THERE HEEYIR AR - HETIR DAL FE BT AR
Fo T fRAFEEIE AR AL R EENE ~ Ik R A R &2 DR RY AT
JEFIME - AWTFERE A dn L AR B #5285 ASABA ES1210-LT »

VRAEEETREE AR  WRNEREERY - NHE
AENEEEMR > AFEES SRR AR DU ETT5E
IRAETEREE PRI EERZ AR ERAEEILZVNAOR
=0 > WRFERIER - RN Y EFE T - wiErIE
TEEEMIR SRR A - HAER LR EERIEFHBAENLT - o]
BRI B GIE T F 0 SRR aRE R R R
a7 e Wi e e Aol 5 MR R > TR A SET T k)
TRRIDTERC » 55k DA SRS 75 a5 i FH S - 2R R Rt
Eapraky & > HECREEGIEF R 2RI - ILINEMAFE
NS 5 e i A G AC435R AR ALK - WHEERER AT
SR o RACATHE— Dot BRI R (E VRS - BERIR AU R BRI
> LAGHAS A3 EIE 75 a3V E -

NPM-3  DlBacillus subtilis KHY &R~ G T 5 S E R
K BB — BRAEIE ~ RN EHE - MEE (TBTR
FZEEREEREENES)

Field application of of Bacillus subtilis KHY8 bioagent to control
mango anthracnose and bacterial black spot diseases—Chen, T. Y.",
Chang, C. H., Cheng, J. H." and Tseng, M. N." (* Kaohsiung District
Agricultural Research and Extension Station.)

TR B B R EL i Colletotrichum gloeosporioidesffis |
tE o FEERCRNER RRE > HABRESS: - RHTE
FA R ah SR EH R - SRR A R B B R R ERAVEA TR

KR BEOEPRR - BEERENESG KRG LEE > ¥
TR A AMEIRHIR T o ¢ F BB R B0 - fydl
EERE » B Xanthomonas campestris pv. manigiferaeindicae
FSIRE » FHEARE - S50 b - A RE ERE R G2k
FMEFREE % EE R B B R R 0 B S R RIEIR [E Ry
IR R A S R RV BA SR E - AWTSE HAY A DA Bacillus
subtilis KHY8 CHEECFIY1x10° CFU/mI » LL T EREKHYS)i#%
B T B PR > By L 30 o R B R0 R SR B 2 B 0
o BARERC ORI R F S A - WA IR L g
B R REES R MR 1T R e e AR M
BT o AFFFCH BB LAE - PR R G T B S
R EEER - BT RRED G H ERE - AR KHY8R
Pl Bt SRR P 53 B By SOR% ~ 10015 KL S00f 8% - HEF 75 i
CRBATERIEABR AT THE A - AR R E4Y4L - FRRTR
FEEE1R > HEELS Rl > FHIEH 103 > fFEE R A& B TE
A o RSB EE  RER SR EUR - 5006 ~ 100
5% RSO F TR 2 KHY 8 71 i M 4 3 0 SR SR JEDRS  B V A R A 7
53 A1 E569.25% ~ 76.51% K. 79.90% » 111 = 5 BBERE 2 [ A R IR
FF53 3 R569.01% ~ 74.41% k2 76.94% - 155 B4 H 240 [ 1 > 554
BR&E IR » S006% ~ 10045 K SO Ff ke 2 KH'Y 8308 iz B 4H ¥
CESR SRR 2 BB R 53 Bl F566.78% ~ 72.34% 5276.73% > T
e FRBRE 2 B AR T 53 3 F561.62% ~ 77.78%J%280.81% ©
fEE M EHEEE 2 s 5 R 5006% ~ 100£% K 506%
i 2 KHY 8378 Pl FE2 4H 369 o B SRJE I 2 B P8 3R A 7 23 7l s
52.12% ~ 62.29% Fx64.22% > TS SR BBLR 2 B a5 F 57 7l
F574.39% ~ 77.40% F81.25% © &% FakBids FEUR > KHYS8RH
50015 AN BIFGRERT ST > ¢ P H R BB B A B
HIF ARG > A SR Ry AL VIR EEN T T -

NPM-4 SZPfA EE U Y Bacillus velezensis HL_BO3%E
FH G LR FER 2 g — 2 - IR B (7
Bl R Z e LR R EN RS)

Synergistically enhance plant soil-borne disease control efficacy of
Bacillus velezensis by combining rapeseed meal — Tsai, W. A",
Hsieh, C. M., Ciou, J. I." ("Hualien District Agricultural Research
and Extension Station Council of Agriculture, Executive Yuan, Ji'an,
Hualien 973, Taiwan)

SR Ry ST BT SR R B 1% 2 ke B A
H (Brassicales) ¥ 2 LEEY) » AEHEYE S A4
EMEE (glucosinolate) TEFEYIAH AR BT - & & £ T T
i (myrosinase) 7Kf#HR £ A % 1 £ 00 880 72 4= BE 0 A % B
(Isothiocyanates, ITCs) » HJ/EAE¥/EZE (biofumigant) H & » [70A
Rhizoctonia spp. F1 Meloidogyne spp. 5+ {EiRE - FTHEA » Hf
TR T E YRR B R R ERE R - BEE KERNAR
E RSy o o RIS - A AR 4SS o B0 - A AR Y



A VDIRER AT S IR H e - o o B e % [ I B 7R 1
DGGEPAJ:454 GS FLX 51 & & [y 2 77 8 IR HIsiRimn4
JEZEY)TR AT 0 £ 2 R IR P M 2 R BE R ERFT (firmicutes)
HYAHE S o H IR R AR I AT R Y s B M 2
EHYILE » BRLARFE DL A W R S bR fih JI B G 0 R
ST G o BRI A S R S B B A RS B A A
(Ralstonia solanacearum) S 44 JNZEJ&3% (Fusarium oxysporum
f. sp. luffae) Z 3G A YIBacillus velezensis HL_B03 » %5585
& SRR T SRR HL_BO3 B F A E AR 2 B PR » H
FALE ER R ARIETFZ 1262 0 A& N BRI E 445
R4S SRR » A ORISR RE R 2 2 HL_BO3HY ¥ IRFRE T
BRI W] LL O ITHL _BO3 ¥ 45 N R B 2 7 T8 5F 2 I
HIER » (E72.7% BRI 281%  S4h » MR EFMF IR R INE
T Z A B RAS RNEUR - SRR ETHL _BO3[E i F AT 42
FHEL4IHL_BO3ERERAH 20-30 %2 A% o Ak 2 B o
T~ FH P BRE A% > DAY ksl 2 e A i

NPM-5  ~ FE i B R 7 i s o S NSl 2 o 2 B RN M
AR - R Bk (BT REHE K2 Y)
BER)

Toxicity comparison of twelve commercial Bacillus thuringiensis
products to chlorantraniliprole-resistant and sensitive strain of
Plutella xylostella— Chang, K. I.!, Yang, Y. Y., ('Department
of Plant Medicine, National Pingtung University of Science and

Technology, Neipu, Pingtung 912, Taiwan)

/NI (Plutella xylostella) &+ FAERHEREH 2 E 8
EEEBHHT SRR CEERNRREE I, B2
HTU R H st Al 2% ( chlorantraniliprole ) A S HT
[ AL e R A AN e e Wby N abi=l s R N =7
BEEE - DUEBIHUMEE BRI R R 2 a5 % - NI E
(Bacillus thuringiensis, Bt) 7= H Al RAYEY &7 > NI
KRS T ERY - SRR 0 BIERILE ~ AL
Wi~ =i EmOE - &KE - BT - REFR - s - E
Iz ~ HE - RE-EEEE TR RN RS T
fifi » FE LI T B &R T B SR S RE A A B L E AE A
FUMERY /N2 - SRS REUREHEE R T > BiZaail i,
1] P e P S/ N SRR B 22 0 s B LRI M o 2 Y 96/ IR B
FEHIGERIAT0% » SYMEEERITI0TEE B > I el
S 1% S T i B /NIRRT 96/ NI EOSE S B FI100%
T 25 0 - 8 £ S /N SRR L 0 22 B i B LR 1 s ZR Y 48/ NRF L
EE ST RIEEFN97.78%F1100% - $EBE T = - 1E AT ER I 5 &
mm R B AT A 5 6 S el 2 BA R N - {EH
Fo & HA IR BT a A SR » DAt ot/ NS Sk D B A
PUEEME - AT = H RTIEAL D BERTEVER BB - A SRIkRE
HBHEE OB P L DL B R RAV AR K -
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NPM-6 Fl|fBacillus amyloliquefaciens PMBOS5 [}7;6 300 R4
BVEERER — fE - WHE (IR RBEREEYEES)
Application of Bacillus amyloliquefaciens PMBOS5 to control
bacterial soft rot of Oncidium orchid—Fu. Y. - Y., Lin, Y. - H.
(Department of Plant medicine, National Pingtung University of
Science and Technology, Neipu, Pingtung 912, Taiwan)

SO (Oncidium) JRAEREGE - SEEVTIHTG - /e BESE
INEYIAETEY) © BLVEWIE 2 Pectobacterium chrysanthemi (Pch)
Fifr 5 [ RE 2 S BT 1A R 97 1 25 11T 4 i EE Y OFF 1R FRIIEL - B
YA SO R B M BRI 75y BB SRR - AR SRR LA HE
YIPAMPs-triggered immunity(PTI)~ Bacillus amyloliquefaciens
PMBOS B 5 78 320 i 40 B 14 B R 9 22 s R 17 Ak W Bt
HARSOL T LA A sE 2 B 7 [ ST HE - 5 S HE FIPMBOSA
B O R B AL BAE SO0 BB RS £ 2 AR » 45 5R
HURPMBOS 2 Jiz H e B 7 (RS T R PR [ = M —20 0
HPMBOSE FEEPchY HrpN{FAE T HASO 0 _EFras #8 Z MoE 1k
2B 15 RN R S W TH R S 2 FE AR R - S RETR
PMBO5#5 AT 5L bl FT I SR e 3k = B » o0t USRI 7 RE
§5 8k 2 B HINADPHE L £ 2 G - S FPMBOSH 5L
BRI R AR 5E A MR+ BR BHPMBOSAE S Lol B Pl
Z YU LR T PAMP AT LB HY S [ FEA B - Ry (EPMBOSAE
TSRS Z P e B PEIE A - — 2 FISYMAE F Ba i
SRS o RS B PR L ER B N R < DA RUR  45R
HUR - M BRI A SRR 2 R E - e
TR R E R IR R A A Z RUR » SRR 2 P08
F]RE TR ZAPMBOSIE BT A B 5 S0 L B A B RS 7
BSR4 E El4ER 0 Bacillus amyloliquefaciens PMB0S
T FE RIS 0B S S FE AR AR FUA B MR > ARSI T AR
JEFISYM SR IS S B A B 1 8 8 =~ B30 -

NPM-7 K| Bacillus velezensis TBRI-11[J5;65 EdliE5E 2 %8
SREPAL - BELASE' - WA 5 EXE (MEEAGE
BEWRA - CHIL B AR EY RSy 2 R EE L
2 R K YR )

Evaluation of Bacillus velezensis TBRI-11 as bio-control agent
to banana crown rot—Chen, Y. I.!, Chao, C. P.!, Yang, K. C.2,
Chung, W. H.” (" Taiwan Banana Research Institute, Jiuru, Pingtung
904, Taiwan; “The Master Program for Plant Medicine and Good
Agricultural Practice, National Chung Hsing University, Taichung
402, Taiwan; *Department of Plant Pathology, National Chung Hsing
University, Taichung 402, Taiwan)

TELOEEEIERE > HUNHAT > HIEERMIL
BN ERIET > ERRE S EINA TS E RERE - HEH
AT REEAR - AREREG S 8 V) 06 2 2 M E R
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SRR o R E R - B RTIE R A DR AR E2
Friva s 1 - AAEESMNE R B & 2K » BRALEITENRE
Rk R % - ARSI RINFR « S - BRAEMWEHER
L BERMFE > BESRIOSHRME - HHSHRTBRI-1 ~ TBRI-
B2 » TBRI-B6 * TBRI-11 & TBRI-63F] fEPDA ¥ [l 63 75
BlfE Collectotricum musae ~ WiFEFusarium spp. ~ Acremonium
sp. JeAlternaria sp. S BHIHEIEE » HPTBRI-1 1% Fal BT
R B ATA80 % - FF&SAETRAE ALK L6SIRNASFHI IS » i
TBRI-1155Bacillus velezensis » HESE N HER » 5pkS-TH
fE—/ME - REVHFRAVICEEETBRI-11 (10° cfu/ml) - FF
FUEEIIC. musae CRO2 fETFHEIFIRE (10° cfu/ml; S0ul) BYIRES
AR R SERCETE o G DL RS AR R K R E R E IR - FE
HHOME > FEEIRLULS "C/AJE 15K 1% » TBRI-11 ~ TREETG R IEE
TK R B B P R P 53 1 K531.2 ~ 15.65%62.5 % » ZEREAE (p
< 0.05) © FFEEMEPEEE6K > TBRI-11EH Z PR E £537.5 %
B RPN IEE K813 % (p < 0.05) « #E—HETBRI-11 ¥ &4
HAZ MR E - KEEEHBRSRIIR D RKS-TRE—
AN A BT IR BETBRI-11 (10° cfu/ml) » 3 DL G4BT R 4
7K R BIIE4E - TR 1S°C 21K » TBRI-11 ~ S8 M
JKBR T 7 PR 1 53 151 £520.8 ~ 8.35258.3 % » FHECMERREEOR
RIS B F529.2 ~ 12.5579.3 % » ZFEE (p <0.05)  20184F7-9
A R EEEHREBEHTEZ ERERIEFERKE - 128
TBRI-1IZR (10° cfu/ml) » FELASME 7T 2VHERT - P RRIESH -
RGeS E SR IS R T 22 1K - &5 IR SE B TBRI-
L1 HR > Hili oI PR FE R526.1 % » BEEARAEIIEAHS2.1 % (P <
0.05) ° BWIFLHILEEEB. velezensis TBRI-11 EAMAE FEill
R BT o BRI T HE IR U7 B3 KA R B B E M A
45 Ml o DUURER 8 — B B A i E 2 AYba
Feflt - WBhEBIMEEE R -

NPM-8 & i 55 55 5 2§ i BL R R A &b bl 3% — LEkE
DB BEIRE - MBS (TERREREGERER
RS - TETEE K YR B A Y £ )

Identification of roselle wilt disease and development of organic
control materials — Wang, C. W.", Fong, J. Y.%, Hou, Y. H.2, Chen, Y.
L.> ("Taitung District Agricultural Research and Extension Station,
Taitung city, Taitung 950, Taiwan. 2Department of Plant Pathology
and Microbiology, National Taiwan University, Taipei 10617,

Taiwan)

AR 105 LS ERBUR - S & 1l SR A
E103AHE S 2RO » SR RE RN RS T B E
RS HERSHERN - ZRRFLESLE > B0 HEER
HEJURIALE > BREAERBR - MRZE Rk L2
fafb ~ BEORARSE - WAL B CSRA RS > Rl ] B ST S
B (Fusarium) Z K ~ /NTAEALT - VIG5 A a] SE TR 4EE A8

{E1EH - BILE IR B O 8t 22 4255 - BRIk EER
HARAZHBEOREGRE - ApREBELER T EE
FER R PTG AL - T8 B 2 AR ES IR AT 2 WS W B (Phytophthora
nicotianae) » NG HEMI S E 7 SR T AE Ry LR AR P
R e AT 0 BIANSCRREAL - RN EE S A B AR SRR B (F
oxysporum)5 | » AEFFEEEET 2 RO E G 1B M 2 T2
R B R IR L ER R EE VR U705 - SREEE T - SRRl - B
LLTSH ~ SRR 4R B K R A0 S T 1 S (% T 25 [T B 2 ik BT T
[RE syl i o Loy BRS BI48E BB BN E » &LHITSY)
S E o &EEF. solani (46%) ~ F. oxysporum (8%) ~ P.
nicotianae (27%)$AH A (19%) » 15 Lo 5 B B PR & T 25 40
R R M o TR TR (A RNERSS © BhAh » IR
ERETE B A - BRI RENEIEEM » WiEERRE
HHEZER - RMERNZRG AT 8 e RIEZ bt
» B B BN Z PR T

NPM-9 ZEFAEY)SRIEEEYI A RELE RyBacillus |8 A 1Y
ERIYIROR A R P — 3~ 8 (P KR EY)
BT R EE TR T ER R YR £

Evaluation of poultry-litter biochar for plant growth-promoting and
Bacillus spp. enrichment and its application—Ko, E. C.", Chung,
W. H.2 ("Mater Program for Plant Medicine and Good Agriculture
Practice, National Chung Hsing University, Taichung, Taiwan;
*Department of Plant Pathology, National Chung Hsing University,

Taichung, Taiwan)

MY RO HIERE RIRTHEYEE D Z &M - 7T R
TR AL g - R H SRR A AR AR S
VISR IR TE T - AT H Y R BRET 1) #E T A 9 iR {8 HESH T
ERZRE  DEEEEY R B Bacillus|@ i £ E P ILERFET
o AR B AR RS T BUHIHIEH N BRI AE JT A0 47E
YIRS N RAE ST - &5 REUR - ININZEFE AP (PLB)
Z AR Y RAE TTREORAREYI R (GAS) ~ THEAEYIR(YH) K
TEBAYI BRI E o SRE SV EY BN ZE R E &2
MfEE ST > BAIEE YR B I ZE R A R ZAE ST -
TE¥ Bacillus )& & BB AR BUREEEAEY) SR BANHI
BB 2 BETT o #E—PALB(Luria-Bertan) RN I4TE Y7
SHIEA Y e B A B. amyloliquefaciens SPX1HIR8-252 H &
WIERE ST - &SR HE K - FELBIRIOPLBZ fiR {4 T SPX 1E4R8-25
Z A EEREINEAEY R E - R cfu/ml - KAEEY)
fR B b G i A R B R SR R B B 1R o oy AR S R ZE
B Foc08 127 fIfHIRE )] - &5RBUR - SPXIH HREIPLBIL [FI 1 %
1% B 2 IS i HAtn AR W e - HIRIZRAE T L A% ERTT By
80.5% 3 MRS-25E PR HIMEEAZ TRTTHIHIRE ST - By T W AT 4t
FHH R REAYIR R - RFFEREURIN2g ~ 49 ~ 62~ 8gk
10g 2 PLBEL Bl iz AL R B R IL [E R 2 B P - 45 5R4EH -



ERIN2¢840 2 PLBIFFSPX | B BUER I = & - IS f6g
5B 2 BAG T - 595 R N2g 2 PLBIF » R8-25 22 F iz =)
B RIS R4l = BRI -

NPM-10 A [E R SRR R SR SRR B R R — 2
B phzel ~ MBE (BT R R RS EYRE 4 TH
TLFERBHOR MR TAZEE £)

Evaluation of the inhibitory effect of different silver particle sizes
against Colletotrichum gloeosporioides—Wang, 1. 1.!, Lin, H. K.,
and Lin, Y. H.' ('Department of Plant Medicine, National Pingtung
University of Science and Technology, Pingtung 912, Taiwan;
Department of Materials Engineering, National Pingtung University
of Science and Technology, Pingtung 912, Taiwan)

R SIERE (Colletotrichum gloeosporioides) > Fy— &% &
BRI R ELEEZEYRERESR  ARBENEET
FEAN ) RLUTEE 2 ST~ 3 I A5 SR T BT < D B 8 R B P RE Y A
BRI S 9% o1 FH 6% R e 25 e i S R [ KU 2
PR » MR SRIEIR B 2 77 AR 0 S B RS BLSRE  HE R R[]
RIS fEI% - BPAS & el R ZHNERUR » 45 5R80R © AT
sk ala 10 o8 > K€% 1.2 wm ~ 570 nm Z SR
S5 SR B B AT S R T 22 100% > e/ N AR 27 SR (92 nm) 1Y
IR B 59% © M5 2E 0T (conidia) FEHEMBKIFE A 1.2 um 2
$RElh 15 7781 » I AR REY 20% o T IR BRI AR
A%y 80% » HEAh » FEREGEAKRITE (1.2 pm) Z$RFEkIER 15 7
% > IR BRI E S8 (appressorium formation) ¥
BOZESAARBARFEINZ (melanin biosynthesis-related genes
expression) MATHEE [ R RBEAIBAHEC A S HRAH (FEf B
TR BHEERR(R - 4rdy RARESIR - ARBHFE R BA 4 AR [F R
FE SRR+ 2 B ROl » 7 DASIE v B Y B B A S i sl
FRIRIE - SEE RN T BATE AR - S iah sk
AL RS O REREETEIEEN - 1 R HEIIEY I &
B2 078 DU R B EYI P i R 5 & -

NPM-11 JER B EEAL KA HHE Y7 R 2 SR a TG — R
PUOAMREES  RRA - FONE - RRET - AR (BT
RRHE KBS R 4 "HNLAC B KR TR 4 - HE
HREE)

Evaluation of the inhibition potential of atmospheric-pressure
corona plasma activated water against phytopathogens —Xu, Y. Z."
* Lin, Y. J."?, Wen, C. I.!, Huang, S. S.!, Wu, J. S.%, and Lin, Y.
H.' (‘'Department of Plant Medicine, National Pingtung University
of Science and Technology, Pingtung 912, Taiwan; *Department of
Mechanical Engineering, National Chiao Tung University, Hsinchu
300, Taiwan; 3Equal contribution)
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AR RRERES % - RaEEEE S  GRUEY2
B LR EEREREGET  EREYEERR - W8 T
FHLA B o BRTZLUEEREER (pesticide) RN E 5
ERFIEORIRL  MNMEHBES ZIENRETY: - EEE
EANE - BGEREEDIMERS - SRS RLBER ZET]
EHEZRES o RelipEiA HESE(EK (plasma activated
water, PAW) HEARINEYERVF I - AR ERELK
BRI R B - e BRaS R T - fEEAE(LK
HRFE SRR T ALK EEEHEWE (Fusarium
oxysporum f. sp. cubense) ~ FHHZEIRE (Fusarium oxysporum
f. sp. lycopersici) ~ BH/NZE AR E (Fusarium oxysporum f. sp.
melonis) ~ THKEUFE (Botrytis cinerea) ~ &5 41 898 i B
(Pestalotiopsis sp.) ~ HEE RIZRE Xanthomonas campestris pv.
campestris) FEHEYIFEIEE RAFAVIIE SR « hoh - FefIt s
e B B A 7K Al 2 U 2 T AR i AL 26 A o s B N e
HY I 2R B SR BE AN » 1 e B B A S LK R Y S B R
B R4 pH 8 BB o &% BRI > pREEAEE(LKE
ZLRETEYR R B AR SR - FAR SR N LRI E LT
a5 - RIEAE(L/KET - SEep f S — B UL EER 2 (F
YR ENETTE MR AR T YRR E 4

NPM-12 7KFE —ARIE M 2 0% 52 G B I T 7 el 2% B2 77 06 O R
fii — S5 S - ST ~ REREE - il RSUR (FIBRHRCR
BIERLEAREEE L)

Preparation of the control-releasing formulation of sex pheromone of
rice stem borer (Chilo suppressalis) and the evaluation of its effect
on the pest control —Tseng, J .C., Chien, W. J., Syu, K. J., Shen, Y.
1., Chang, W. C. (Department of Applied Chemistry / Pheromone
Center, Chaoyang University of Technology, Wufeng, Taichung,
413, Taiwan)

7KK ZALIE ( Chilo suppressalis ) #$7KFEE & &G HI S
RfESE 5l K igM i B IR BE i s v > R ARRIZ B
ProsolIeEsge » feor BE IR EERG L - SRRz 5 I R 1R
ECEFE - TSR O EE S EEE BB R RMD
KigfeE R B ENE #EE&R s — FEFtE3E0% -
B EUERSARARMEY) . T2 E R - FIF (LR EEE
PE Ry GRSy - BCBLRO BB e LG R E B - Es6 B Ak
IR E A AR o 28 ALIE MBS S E MR o Z AL AR
HFRE(Z)-9-+ 75 f%EE (Z-9-hexadecenal > Z9-16:Ald) ~ (Z2)-11-
FoshRlERE (Z-11-hexadecenal » Z11-16:Ald) Fz(Z)-13-- /B
J%BE (Z-13-octadecenal » Z13-18:Ald) » = Ry L2 2E M
e By » EZE R B2 S5 e R R A s 2
MPAEFES VBN - A B ER B REER A > Da
HALIE S SENER S o MR AR R R M B RO
U< FH TR MR Ry BB SR O B 2 R4 = R RE S A1
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(M2 AR A REAVEE D TIREN B EZA » I
RGBT ERES SR AU - EEERBRE b
PR SIS BRI E - ZERIRE R R T4
ik E ko EEBIBLEI & - BHERTiR < (R IR A A
FEERBITRETNS - =REERIE SRS RoV BR
GRCEAE  GERIGL B3R o A RIS 2 BRE B ELHE R
P e AL E - SLBRNIES - RAAAEEN KGE
B 2GR BUE - KRB ROA R T AR (E A - F
TEHERN T =4 —fEE 24 B N RIFGE I - 45 REUR -
P B R B B W E T R B A 5 R > HIRS H T A
P (O E FHRE —AbIE 2 AR - B A5 Da IRy
M > PRAEFER AL R G R - U] T R P B
FaiEENBENEBMERLE - Hif5 R TR E0X
DAL o 45 R PR SR ERT - BURTRBRIRIEC )T WA
SUPREER VR S MERSY o WA R AR R Z R8O - ISt
FHREIfR R e S IR - DU B R TR R R Ry s 555
SRR - JRILEER > A ARIEME B8 SEE B A ELERR
BN AR BEGEEHE > wE MR E 5%
Priaets -

NPM-13 Development of an attenuated bivalent vaccine against the
cucurbit-infecting zucchini yellow mosaic virus and melon yellow
spot virus BIHURL IS EY) 2 2 r s LR SUR T AR NS B
TEHRI TS 2 S (H P 1 2 B 9% — Mei-Ya Chen', Ya-Chi Kang', Li-
Hsin Huang’, Shyi-Dong Yeh® and Tsung-Chi Chen' (JZ25E" - BEF
B FFIC - ESHT - BSTY (‘Department of Biotechnology,
Asia University, Wufeng, Taichung, Taiwan; “Taiwan Agricultural
Chemicals and Toxic Substances Research Institute, Wufeng,
Taichung, Taiwan; “Department of Plant Pathology, National Chung

Hsing University, Taichung, Taiwan)

The melon yellow spot virus (MYSV), belonging to the genus
Tospovirus within the family Peribunyaviridae of the order
Bunyavirales, persistently transmitted by Thrips palmi Karny, is
one of the most important cucurbit-infecting viruses in Taiwan.
Development of an effective measure for reducing agricultural loss
caused by viruses is demanded. The attenuated mutant ZAC, causing
mild motte followed by recovery on the natural host zucchini squash
plants, was previously engineered from the severe zucchini yellow
mosaic virus (ZYMV) TW-TN3 isolate through point mutations
in the HC-Pro gene. Consequently, ZAC is used as a vaccine to
provide excellent protection against the parent virus on cucumber,
melon and squash plants. In the present study, ZAC was used as
a vector to carry the N and NSm open reading frames (ORFs) of
MYSV to generate the recombinants ZAC-MN and ZAC-MNSm,
respectively. Both ZAC-MN and ZAC-MNSm caused recovered

mild symptoms on zucchini squash plants as that caused by ZAC
but ZAC-MN conferred better protection against the severe ZYMV
1solate TW-TN3. Subsequently, the protection of ZAC-MN against
“Meihua”

(Know-You Seed Co., Ltd.) by T. palmi transmission. The melon

MYSV was evaluated on the commercial melon variety

plants protected with ZAC-MN for two weeks were challenged
with MYSV for investigation, and the ZAC-treated and mock-
inoculated melon plants were used as comparative controls. All the
tested plants were cultivated for 6-10 weeks in a glass house for
observation of symptom development, and the success of MYSV
infection was verified by real-time RT-PCR using the Tospovirus
L RNA degenerate primer pair dTospo-F2/R2. A MYSV infection
rate of 7.4% was estimated at the ZAC-MN-protective melon plants
compared with 41.7% of ZAC-treated and 56.3% of mock-inoculated
controls. ZAC-MN offering protection against MYSV was approved
by a statistically significant protection rate of 86.8%. Our result
indicated that the recombinant ZAC-MN can be used as a bivalent

vaccine to protect melon crop from infections of ZYMV and MYSV.

NPM-14 8 i B J&5 55 8 0% & 05 M R 70 7T [ e R i U™ 3
(Cymbidium mosaic virus, CymMV)Z fFa5Ng — Z2H EH ~ FIE
W~ FFE - REE (RAILEIREOREE JEFMEER R
Culture filtrate of streptomyces spp is capable of destructing the
capsid structure Cymbidium mosaic virus.—Meng-Jen Lee, Huei-
Ru Kuo, Bing-Lan Liu, Chin-An Chang (Department of Applied
Chemistry, Chaoyang University of Technology, Taichung, Taiwan)

Orchids are vulnerable to diseases caused by mechanically
transmissible and highly stable plant viruses such as CymMV.
These viruses can be very stable in soil or desk tops for up to years
without infecting live cells, and sanitation steps during preparation
of tissue culture and cultivation of orchid is not effective in ridding
these viruses. We have previously identified culture of certain
Streptomyces spp. that was capable of degrading capsid proteins of
two economically important orchid viruses, i.e. CymMV and ORSV.
Furthermore, virus infectivity could be largely reduced by simple
incubation with the culture filtrate of Streptomyces containing
the microbial origin compound (OMC). In this study we further
demonstrated by the use of atomic force microscope (AFM) that the
viral capsid structure could be destroyed by the OMC. The degree
of damage on the OMC treated virion was observed and recorded
by AFM. A 150 ppm of commercial compound, namely Virusbom,
as well as 0.125% Trypsin, was used as positive controls. Two
times dilution (0.5X) of fourteen day Streptomyces culture filtrate
was used for experiment. The same medium without culturing the

microorganism was used as negative control. Test samples were



mixed with diluted purified CymMYV virions for various incubation
time (0, 5, 90 minutes), and mounted on mica for observation by
AFM. The obtained pictures showed elongated flexuous virus
particles corresponding to the morphology of the virion. CymMV
treated with the tested OMC for 5 minutes already resulted in the
destruction of the virus to a degree similar to those treated for 90
minutes. The structure of destructed virus was not like that in trypsin
treated ones, which seemingly lack the virus protein structure and
only threads of nucleic acids were observed. The OMC treated virus
seem has fragmented structures remained, unlike those treated with
virusbom that has flattened structure with textured surface. Our result
demonstrated that the Streptomyces culture filtrate containing OMC
actually could destroy the CymMYV capsid effectively in 5 minutes,
and may do so by a mechanism unlike that of the trypsin (proteinase)

or virusbum (small organic compound).

NPM-15 DU e bEBE 2L L PR e B RSBl =~ et
i~ EXE - MBS B (B EA2EY)
=2 e 2R I VAL S DN 2 -7 PR U N VA
KB 4~ WA NE A

Evaluation of sugar ester-emulsificated cinnamon oil on control
of banana crown rot.— Yang, K. C.', Chung, W. H.%, Shiesh, C.
C., Chen, Y. I'. ('Mater Program for Plant Medicine and Good
Agriculture Practice, National Chung Hsing University, Taichung,
Taiwan; ‘Department of Plant Pathology, National Chung Hsing
University, Taichung, Taiwan; *Department of Horticulture, National
Chung Hsing University, Taichung, Taiwan; ‘Taiwan Banana

Research Institute, Pingtung, Taiwan)

857 (Banana crown rot) B HEMEE &R > 8 (E5h
PH T RSN R AR T S A L D) e bz 4 - B 2 SRR
EWG > BEZETEZEmEE - 5B RalEmEnEEE
& Colletotrichum spp. ~ Fusarium spp. ~ Aspergillus spp.% - H
TR E SRS DUZ M R i 15 SR 48 (L B2 8 A N & - Rylal)
{BERBER) 2 (1 - AT (0 ) 2 dm R P B R B A HL
ACT-Fis B e REAR B 1F R e &ts - STAL 2 BIEE & EEE
R EE A AR o R DARE A B RE MRS AL LR I A 82
HIRE(PDA) - AR ¥ 70 ik B R s AR 4 48 2 (IR R CRO2
(Colletotrichum musae)¥1CRFU4 (Fusarium incarnatum) &4
filEE 7 o 45 RHER - EPDANAREHIREE0.05% 8 » A58 4
A R B B 4k A 1= 5 1 2 RS AP I ek i i < i 38 R i B R )
FIRE ST » DRIARE M EE SR - AISE DL 7 AR Iy
T IR B R 5B - SRR TR 5% EL10% 2 AR
CRO2BLCRFUAE R AERANHIFR AT E69-100% - FREERMIAE &
BB 2 SEERAS » DARRTSE A S LR DL I B R R K A
WA » EEZRR 221 K% » 720.05% AHDHEL0.05%
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