d 59 F¢ 1y

AlERg A48

# ol 43

03200 AOL ula} A ARZo|A e § Rhizoctonia solani TFE9 TAMHSHE H4
2195 4.

13:15 A02. Stemphylium lycopersiciol 2% ErtE FF W,
nAY. AP 239, /.98 5.

13:30 A03. Q14 @R (Cylindrocarpon destructans Zine;9—] Zutxzl dolo] #
R #AE 238 fFER2A4.

(/13i45 A04. Induction of smut on Com Seedlings by Sporidia and Teliospore

Inoculation of Ustilago maydis in Greenhouse.

—————————————————————————————————— Chooge Hoe Kim, Hyun Joo Lee.

2 I AR

14:00 A05. Rice blast Forecasting System based on near Real-Time Microclimatic
Kyu Rang kim. Eun Woo Park. Jang Souck Yang.

14:15 A06. Evaluation of a Forcasting System for Scheduling Fungicide Sprays to

Control Applelnfection by Botryosphaeria dothidea..
Ki Woo Kim. Eun Woo Park. Seong Bong Kim.

1430 A0 2EEEE Mel7h A ARSHSY B wlAE 9
—————————————————————————————— A71E. ol HEE. AN BEE.

14:45 A08. Atzt HAEHAW A 9% Add 4= ZEe AL IF 24
A3 ol A<



A4 d9A4
15:00 A09. Benzimidazole#l DicarboximideZll & N-phenylcarbamate Al 4r##lo] o
% A&A(miltiple resistance)] AW FFo| W@ (Botrytis cinerea)] 24,
——————————————————————————————————— AHA dud. g =239
15:15 A10. Dichlofluanid o A& AW F o)W d(Bortytis cinerea)®} £4.
———————————————————————————————————— . A AR 234
1530 AlL $2H417 9ol tg Wb e) §hg ----mmmmommm—e- AR, &AT,
15:45 A12. Carpropamid A%44 GA 2] AA L o|z}atx JAo] & AT .
————————————————————————————————————— AA 4. A uFA. HE4
16:00 A13. Carpropamid FHP44d gAle] Mzl g a3t
------------------------------------- A BEA, A F.eH A

A2 HES : 3AT F49,
AEEA A % AT

Z4 3y I
13:00 BO1. 313 @AW nit HolF HAda 0|5 o83 AMXE 3HHAQ FAA.
-------------------------------------------------- 2904 F4¥.
13:15 B02. Further genetic analysis of an appressorium-deficient mutant (MGO1)
of Magnaporthe grisea.———=------ Sam_Jae Chun.Sung Wook Chung.

Seong baek Lee. Yong Hwan Lee.
(/3:30 B03. DNA -RFLPe] og wl=didel §#23% 88X ¢ 7|59 o] &4,
————————————————————————————————————— #A% A4S BAS AT



13:45 BO4. Isolation and Characterization of Molecular Marker for Several Races
of Pyricularia oryzae using Random Amplified Polymorphic DNA, -----
Sun_Min Hong. Dong Won Bae. Mee Hyang Kim. Chang Ki Shim. Kyu
Young Kang. Nam Soo Kim. Hee Kyu Kim.

14:00 B05. Phylogenetic Grouping of Pyricularia oryzae Isolates on the basis of
Random Amplified Polymorphic DNA Profiles. ----—- Sun Min Hong.
Dong Won Bae. Mee Hyang Kim. Chang Ki Shim.Kyu Young Kang Nam
Soo Kim.Soo Woong Kang.Hee Kyu Kim.

3348 3
14:15 B06. Biological Control of Pythium Seed rot and Preemergence Damping-off
of Chickpea by Fluorescent Pseudomonads.——--- Ju Ho Yun, D. M. Weller.
14:30 B07. @) A3k Pseudomonad®l ZA12Q Ax wsiel EA4 44
—————————————————————————————————————————————————— AR &, 9HgA.
14:45 BO8. Chitin®2 &l Al o] &F ¥ YA FHviEH o B3 P4l
-------------------------------------------------- A4 AYE.

1500 B0O. AA) &3A] H&igel Tad n4BE B9 B HEH BA.
------------------------------------- 27A. AAE R JIE.

A7 A A L.
15:15 B10. Univresal Primers & ©]-8% PCR el @ #WZFAAAAL Add 3
b i3 £33 F¥F. £U09.

15:30 B1l. Erwinia carotovora subsp. carotovora o} & A7 e AdAFE
—————————————————————————————————————————— ALy 9= HES

1545 B12. Pseudomonas syringae pv. syringae ol @ FADAAZAHFTHY.
------------------------------------- AN AT T4, 92

16:00 B13. =W A3t (Xanthomonas campestris pv. citri)®l Phage type £

LS W14, olg8. 284 leF.
16:15 Bl4. ZEASYF (Xanthomonas campestris pv. citri) Bacteriophage
(CPK-P5) 9] %3] EA) ————-mmmm—mmmmmm o wWol4] o]g3], =84,
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A 3wEAd: wolyx ¥

# Fol7l ¥
13:00 COl. Soil Transmission, Screening of Resistant Variety and Incidence of
Ribgrass Mosaic Virus Occurring Chinese cabbage in Autumn Growing
Season.———~—=-—==-——="--=--os—mmssoosoo— oo ms oo Yoon, Mu-Kyung,
Jin-Young Kim, Guk-Seoun Choi and Jeong-soo Kim.
13:15 C02. ¢5-A QA WA ste EFAEA WFutel2) 29 WE4F.
————————————————————— £919, o|AA. BAY. FYA. 7HAI ST ALEAL
13:30 CO3. Bl&olollA] Ralg Petunia Asteroid Mosaic Virusell thaje].
——————————————————————————————————————————— wdvl, #34, 343,
13:45 C04. B 4olo] WA sl utolgi2(P-H)Ed 4.
————————————————————————————————————— M8, A4E, JEE, AR,
14:00 C05. 324 2uloleiAo] U@ Gelrite gel?t Agar gel o3&y AEEE
H] 3, ———m—mmm e — oo UL4E A5

3z 7 b & 7,
14:15 CO06. Coinfection of Cucumber Mosaic Virus and Turnip mosaic virus to

Chinese cabbage.—-—---—-—-======--—=--=-------=-"- Yoon, Mu-Kyung,

Jin-young Kim, Guk-Swoun Choi, Jeong-Soo Kim
14:30 C07. Ultrastructural Comparison for the Cells of Chinese Cabbage Infected
with Ribgrass Mosaic Virus and Turnip Mosaic Virus.
-——-Cho, Jeom-Deog, Gug-Seoun Choi, Jeong-Soo Kim . Kyung-Soo Kim
1445 C08. Dot Hybridization Detection of Potato Leafroll Virus Using
Digoxigenin-Labeled RNA Probe.-----——--===-—===——=-—- Choi, G, S.
Y. I. Ham, J. S. Kim, Y. M. Choi, J. K. Choi
15:00 C09. Molecular Cloning of cDNA and Restriction Mapping of cDNAs of an
New Isolate of Odontoglossum Ringspot Virus..

—————— Ki Hyun Ryuy, Jang Kyung Choi, Chang Won Choi , Won Mok Park
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15115 C10. Complete Nucleotide Sequence and Genome Organization of
Odontoglossum  Ringspot Virus and  Relationships  with  Other
Tobamoviruses,——-~---=--~=—=————=~—-~- Ki Hyun Ryu . Won Mok Park.

F ol A 4.
15:30 Cl11. Detection of Cucumber Mosaic Virus and Potato Virus Y by Reverse
Transcription—-Polymerase Chain Reaction.
———————————————————— Won Mok Park, Su Joong Kim and Ki Hyun Ryu.
1545 Cl12. Restriction Primers as Short as 6-Mers by Reverse
Transcription-Random Amplified Polymorphic DNA (RT-RAPD) for
Amplification of Plant Virus RNA.
———————————————————— Won Mok Park, Su Joong Ki and Ki Hyun Ryu.
16:00 C13. gl mAlela ujolaiA IFA(TMV-P)Y] olmjchiia 9 o]z
A fFAAE 2907 A Fuiel TMV-Pol g 8.
----------------------------------- HAZR. FoF. o)A 7T
16:15 C14. GENOMIC ANALYSIS OF POTATO VIRUS Y-VN AND PROGRESS
TOWARDS DEVELOPMENT OF PVY RESISTANT NIVOTIANA
TABACUM VAR. BURLEY 21.
————————————————— Hye Sun Cho, Eun Kyung Park and Kyung-Hee Paek
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9 3+ 4 3 8 ¥

Al SRR AFHE

A0l
wsl JAFEAQM B Rhizoctonia solani dF52 A §37Y WAA.
Akt =4 FHACIed W

4F 9] zt uwh} A AEoA Ea§ Rhizoctonia solani Kiihn ¢ #AMH-Ed 2z}
717 g HANAA LS AASAT. gutea RBEFt Rsolani AN RT
AG-1(0B)# AG-2-2(I1 By #H #d4e] gla, E7ldc WdAol F3izon,
AG-4= EZFEZN 2 Z/HSEFAES A dezith zueA  EE@
AG-1(IB)AG-4,AG-5€ 719 WAl ozt AN 2olelA £ AG-1(IB)=
RARZAL doFoErlde Aol sy o AG-4= EFEFTY E £7]
HEE4E A3A e FARoAM EF AG-4= REAEFY € S7IHSF
< A deozthdutAo 2 vty A AZME Tuke ALdG 3T JFA
AG-49] ¥ Aol 71 7§ Ao 2 YEy.

A02
Stemphylium lycopersiciod 21§ EntE Aoy wxyg AW 234, &
+8. FF3EAd T4 27YATE gy s TS

$ava F8 EvtE AdAaEA] $E AT AxEHAA ErlE Qe o]n]
a3 HAAE dE FHE WAL $As%. o] W WAL AP ZIlde o
o] Zm EFAG ZZAMe HFEHIZ vehun ¥o] APl wat FFHIE &,
Sl 9 A7 nArgEElA gt o] ¥ytez RE #AFS Reldte AAG
EntE Qo] §dd BAENE HEH Fdo XFNAM} 7L HAo] Ao
oAl o Wyte g NE FUdH HATS AR WdTe FAEA= €34¥
o2 AR A7t 125-175 x 45-7T5umZ 7F2:AR H]go] oF 1:354 4. wWahA
o] WAFE Stemptrylium lycopersici 2 FR3Q 1,0l HE EngE FHFHYYoF
B3P AL AU

A03
A4 ¥ (Cylindrocarpon destructans Zine)®l F9t¥ .z wdolo} @3}l
24828y A58 244 2UURR SABNY, «ria

A4 2¥¥HE Cvlindrocarpon destructans © ¥4 X¥2e] ez EY FdA ¢
F3l AAAFE e FE Ylo] He WAFe2ZA & HIE F Yok QX 4
ARG ARZE e AdAdAM e ZRYFe] FHxz dx 2L AFFHY A
2 BAe] 234 P Res RAMEE £8% $vho] "tk a8y A4 RruTe)
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A3 2 g8 2A¥AE guhiRleN & welstARt Cylindrocarpon destructans
o] 3oty x woldule] ¥ @7 EF ofF nFF Aol wA &9 LA
ozt qaEgF UERA 2 Aagse] A Age] BrbsIHER FHEA
o] ulo}g & WaE o] slAsfor ¥ AlFF Aol B ATE A =¥
Fopyale) wolg g £37] g WA 2FMY LEpHT FTL BASAL,
ARzl B FAe H7PF FUERY dole] e dFdE zAIAT 1 AR
gae TnyaTe AL 4 e AN F4E FAEAEL 5 - 10T A
oA CDAY SNAYulA¢] pHE 5-62% zd & F A4FZ9 20ppmt lytic
enzyme 20ppmA & A$ 71E FHEA WolE(5%] thel] Hldle] 10MIAE =2
47%9) =& Wolg- & ength WA o] 2L ol&dte] ART U 2FET
g ZALS @ Aeux 9] A sbEAel AlAE

A04

Induction of Ssmut on Corn Seedlings by Sporidia and Teliospore
- Inoculation of Ustilago maydis in Greenhouse._Choong Hoe Kim and Hyun Joo
Lee. Plant Pathology Division, Agricultural Science & Technology Institute, Suwon
441-707, Korea.

Most appropriate level of smut development on corn seedlings was obtained
when the 4th leaf stage seedlings are inoculated with sporidial suspension of 10°~
10° sporidia/ml and subsequantly incubated at 28~30TC in a dew chamber for 24hr
before placing in the greenhouse. Younger seedlings, higher inoculum concentration
as 10° sporidia/ml, or longer incubation period in dew chamber resulted in early
seedling death. Smut development was reduced as incubation temperature
decreased. Both foliar spray and stem injection, but not soil drench, of the
sporidial inoculum induced smut disease. Sporidial inoculum alone developed smut
sufficiently without addition of extra nutritional sources such as glucose,
ammonium nitrate, yeast extract or their combinations. Smut was also developed
by teliospore inoculation by either foliar spray or stem injection, but far less
severely compared to sporidia inoculation. Control effecacy of five defferent
fungicides at two application levels was clearly deferentiated by this seedling
inoculation technique, and was most closely correlated with degree of inhibition on
sporidial germination among three evaluation methods used in vitro tests.

A0S

RICE BLAST FORECASTING SYSTEM BASED ON NEAR REAL-TIME
MICROCLMATIC DATA_Kyu Rang Kim, Eun Woo Park, Jang Souck Yang*,
 Sung Kee Kim* and Soon Sung Hong* Department of Agricultural Biology
College of Agricultural and Life Sciences Seoul National University, Suwon
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441-744, Korea, *Kyonggi Provincial Rural Department Administration, Hwasong
445-970, Korea

A rice blast forecasting system was developed by integrating a weather
monitoring system and a simulation model for rice blast development. An
automated weather station(AWS) was installed in a rice paddy field to monitor air
temperature, relative humidity, leaf wetness, solar radiation, wind speed, and water
temperature. Near real-time weather data were transmitted directly from the AWS
to a PC in the lab via the public telephone line. The rice blast model being driven
by hourly weather data consisited of several submodels simulating spore dispersal,
spore deposition, infection, infection rate, latent period, symptom appearance on
leaves and panicles, lesion expansion, host growth and initial heading data. The
whole system was programmed in' C for OS/2 with graphic user interface,
multitasking, and profile management subsystems. The rice blast model was tested
by comparing the predicted and the observed data from 2 year field experiments.
The result of validation cxperiment suggested possible use of the system for rice
blast management although over-estimation of disease severity was noted in the
late season.

AO6
Evaluation of a Forecasting System for Scheduling Fungicide Sprays to
Control Apple Infection by Botryosphaeria dothidea. Ki_ Woo Kim, Eun Woo
Park, and #*Seong Bong KimDepartment of Agricultural Biology College of
Agricultural and Life Sciences Seoul National University, Suwon 441-744, Korea
*National Horticultural Rescarch Insititute, RDA, Korea

A weather-driven forccasting system (BOTROT) to determine possible apple
infections by Botryosphaeria dothidea was evaluated for its effectiveness in

scheduling fungicide sprays at Suwon in 1994. The four spray programs included
1) predicted sprays of bitertanol based on the BOTROT wamings (BB), 2) routine
sprays of bitertanol at 10-day intervals (BR), 3) routine sprays of mancozeb,
benomyl, and oxime copper at 10-day intervals on June, and thereafter predicted
sprays of bitertanol based on the BOTROT warnings (PB), and 4) conventlonal
sprays of benomyl, mancozeb, chlorothalonil, bitertanol, iminoctadine triacetate,
oxime copper, and nuarmol by an experienced farmer (CF). Trees under the BB
spray program were sprayed one time from June 7 to harvest, whereas there were
eleven, eight, and four applications in the BR, CF, PB spray programs during the
same period, respectively. The BR and PB spray programs provided good control

15



of white rot with a mean incidence of infected fruits at harvest of 0.21 and 0.72%,
respectively. The mean incidence of infected fruits was 1.67 and 3.23% in the CF
and tne BB spray programs, respectively. Of the fruits harvested from trees with
no fungicide sprays, 11.29% were infected. No significant differences (P=0.01) in
mean incidence of infected fruits were found between the CF and the PB spray
programs. The BB spray program was not effective as the CF spray program.
However, the PB spray program was able to save four sprays without loosing
effectiveness of white rot control when compared with the CF spray program.

AQ7
392 A7t A JAFHASY 9 v 9. UE o1y, HE
£ 3714, BEHST5E&AEY dadT4a 9484 3,(F)28 FYATLE

At} FA FF ol AFHASH O 8-S A3 Waolt. AFHHS
W79l Botrosphaeria dothidea= X ¥¥ ¥8 &4l Polygalacturonases AJ4+ste]
Ao MEy FAQEQ] HdAdS Ealst] dFAZY. gt A2y JEQ A
HEgEAe] EAHY AR Z3vt yddo] YAss Axy EEA 3y
AYAFE 1Y Aoz AyAdAY B AP L CadlyE<U GAR-H 200ppm= Fotd &
£-3ta] 89 AeHE 109 Ao 63 dAAYSY W A 2 A BEEF
Hel gFisle vixe 9E$E BuA HAASIAY @9%A + FAE A F87]
Y il gko] 11.3%0ley #3uAl + Caxlel oM 3 7%= WAlZ7E 86.3%9 A1
Bo5xe 2 F7rEHAT. AFA + Caxlg]l oAy SAEo] 402%2 4534 + T
o} MA)E 86%HT Ut =8/A] H4e total CaftF e #0),3-8(275mm), 3
(5710mm) 2% BAelnc Wty total K¥de A+ sfuje} AS1dA @ka
FRIMAAE 927 (k. 28 Fed CaftdolA 84 2 A8 Ca¥Fl
Ae ARt Caxgdte] Auo) FKlolA] o] B ofA B @ 74k 23
A Cae Azt #2217t YTk Caxld] H4doll HEHASHA S AT F 28T
A 7Y Mg AL A HA4ol & FF(D18)NA WA 633mm” 2
Bag el Wt A 514mmPach skt AR 1Y £ Hae) HE gk oly
2 B84 Hge] IFFE  CaxTolA @i

A08
AL RFHASY YAE AT A9 Ux AP A 3y v Zds].
Aol dAd. FEdn FAENS.

Atk AR HASH ] FALALS AHFHUT ZHAe QY Wpe=RE BAHE
WEAoln2 7t A Eate] AL AAY Ee FA XA BAS AA
e Wyel AusE We WAzt Jhed Aoz AzHe a9 d¥d Ve Y
7] A APE FYsAt 4 ol E AAo] B A F siA Hude] =9
R AltAE B3 o R AASE MIFATA 10=de TAAR2 whiton

=
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powderE #H7}3ta] Alvkd @ M E AASD 7hAe] AXEF F, JEA Foll gt
AAas ¢ AA PAEAE FEF A, ¥Ae] AL o= A& JAHNOY
AA A ERE AT theog ol ¥ A A F Ak € 2¥FEE U

7S 234 ude HE3n 59 st 0Y BASE HLHY dFAE
Axsie HAEHHSHe RS 2AG A3, 49 A= ¥A &3t g
w3, Hdg e JHAdA ZaFe] ol gudidhe S Agdue AxEs o
FAu el xFol gl Aoz Jvehgch Hd UEE ol§dte ATTHE A=
Mde vS wHAA £84 aE2 E2Q polyvinlalcohol S Hylte] FAHE 7HA| 4
E¥T ¥ BAFE AMg A, e BaFo] FA e vl BAIA Fa
slo] A43l9) 7hsAel A& AR AGH/U

A09
BenzimidazoleAl Dicarboximidedl 2 N-phenylcarbamatedl 4#dAedl 5 A%
A (multiple resistance)Ql AW Z 3ol W#(Botrytis cineria) ¢ 44, WA o
B3 uleot 2P, FEIFATA 23PATE, ALddn TSR
BenzimidazoleAl 2@ Aol A& A FFo|W(Botrytis cineria)®l HAE 93t
o] benzimidazoledl AdAet FFFE XA Y/J(negatively correlated cross
resistance) N-phenylcarbamate#l(NPC) A-#Al¢] diethofencarb?} 1992 %8 'ds
AHE-E7] Al As Tk ol9FAlE BenzimidazoleFdl 2@ Aol A34(Ben®) 2 FEAT
(Ben®) 255 WA5l7] $1s1AE= benzimidazoledl A Alsl Al Fe 2 ALE-EH.
19944,1995% 0} 8 A AEAA B AYLFTFolHHd(Botrytis cineria) 9 %
A AFAle] g AP 2AM A71994d B € 7134F F 6007 F (84.2%)7
benzimidazoleAl el  #1&}+A) (Ben®™) 0] Q31,2497 3(34.9%)+  dicarboximateZ] 4z A o
A8 A (ProV) ol 2121, benzimidazoleZl ® N-phenylcarbamateZl F2FAl ®.5Fo] A%
A #FE EgdA 4skth 19959 A7 A 5207 FE ¥sged, 1 F
Ben® o] 317&F(61%)°1" Pro" 2147 F(41.2%)°]%1 1, Ben“cls) NPC'Ql #F+
1573(29%)2 YUelgth. olalg #39 HAAlEEE carbendazim 1000ug/mie]
2, diethofencarb 1,000ug/ml ol¢eltt. E Ben® + NPC'Ql 15#%F % 3 #FE
dicarboximideZl A# A%l procymidoned = A4 o}t

Al0
Dichlofluanidol A 342 AW FJolW i (Botrytis cineria)®l 574. 8.1
A AT 234, st A AFdY AT 2Edstn w4 B8
SElvete] AldA s7te] 8 FAFEQ o], EntE &7 AMEZLRE
B 1994 629¢ 5,1995% ¥ 8857 F & &l Dichlofluaind’t 10ug/migH+8
WX A A S AR 2 FAREE RAME A FAMISS B AFAH ]
12578 5(14.1%) TAHI K& ARG} A5eATQA 600859%)FF2 YR olF F
H A A F X (MIC,minium inhibition concentration)”} 100ug/mio]l&¢} 5@ F 9}
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10ug/ml ©|3}Ql 5&F5 Musle] #Fzte] WA TN, AR, FHIEL v
2k AT A5EAATFE va o FALFe AE FFEY Aole AA
JU F aFe] zlole= AR HA @tk oy WA EZAFAY, dAIAHel A
SME AP EA FF HRAA AFte] vaB ot T aFZH
HRME A FFE0 +48E EAT

All
43 9 TP U vy vk A 83T FRU%y sAESS, F
Boigta gt

HhgRe) $7kA WhHo R oxytetracycline(OTC)E #3259 & o FU+9 F
Weol wsts AT FY97He AE lemd) 05cmE M AL, FHFALS 9
Yol AABYY FAHFAF dE= FAF 10, 15 20cm oAT ZE FAEELS
AN FAT £AE FAST AUMUCh olFs TH A ZAMIA, VY FF9
AF7F Bolg UEE Uth A, £HE HANYH EFRLdMe FRE HY
o] dojutn Ak AxE YR FuARide a7 AR, FAEH
of }& 43 FYTHY 7)o uwat vi$ AFF WS Bl lem FY THAMY
HARTL 05emFgl el dARRTG o oAy FAENA FUATHE 71
02 3le] Byl o) waoz ZatA gle Al dvehgedl, 2 Heole 05mF
AT MRTE IemFYTHAAM o A} ZeA FRME M2 o] A=tst
Zed 2EL dgrtn A £3FYe] URd nAE A} FUFEY 27
7} 0.5cmY W Bek= 1emul Rt

Al2
Carpropamid 544 glAe] AA 2 olsisty HJdd AP A7, A4 &
AR 9AA" 87" % FEATL, AR FAYEE

sr8 AFA Ay AHUstE 98 CarpropamidE® FEAESZE 3t /A R
g2 o|BAE AME3slY] 4% FARGA YAE Axd olaEA dAY R 9
FA4e HESYTE. Carpropamid 4% GRS ¢HAA L 50CTH27]4A & A%
Ast FEAARA WslE gRon AL 193 BaAg ARdqME Wbyt gle] ¢t
AAel e AYRYL % 5 AN £3LE2E AF A7 SRR dAe A
% 1hrell 0.247 ppm, 6hrell 0.636ppm, 12hrell1.343ppm, 24hr 1.680ppme} £&= & 4
b ubd oluk QJAl9] A9 MalE 1hrdl 343ppme] &2 XS BYth AUEE oY
# =2 F9 o) Carpropamid 4% GRE 10a ¥ lkgdFo 2 =54 F33a 3¢
F ExAgez 2 AWz =8¢ Ao CarpropamidFAHES £4F 2,
=X A oA 0.48ppm, 3mAH A 0.53ppm, 6mAIH A= 0.41ppm, 10m=]3 el
ANE 036ppmBEE 7t AR Fxoe & A7 YAk oA AyF FARS FH
BAG Ax, EYMiE FAlHa 19F 117ppm, 1549F 098ppm 60¥ F
067ppm, 15028 % 0.26ppm,HAANE 602 F 4.86ppm, 90¥ F2.6ppm,120¢ F
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1.03ppm, 15020 ¥+ 0.88ppm, @A ulejAE 60,909 ¥+ o 0.04ppmAE 1201508 F+
AZ§A4% 004ppmoldtE HEHA &%t

Al3
Carpropamid $H34A4 A W] AW @ as. FAA4 34" 87"
#42. % 2997444 TR

% Aulol Aol 4T WHAQ HEIdWe Aoz WA Hdy
Carpropamid® faEAREoZF A2 FSFAYL AEstyd  AEIFAC
Carpropamid 4% $ARAA AL 54 F3A, A2 £449H0] #I=H &
2o 7letgs oS SlAlAAZE A4H 07 BAAstHA olFse 4R JHA 3
o}, &AM Hol 1400cm x & 10cm x %°] 10cme WYy T2 €] =52
5cmAE ALT BemAAoZ BEF 8 Y AR S ojYsn <o 37T ANEF,
Carpropamid 4% W34 YAS 10a F lkgd) kFoz Zi2g e FI54
(Tm)el AT £ 7,15 21 4 Hell ImtFo2 WE AFHso 28 pot o] &A 4
T HEFE AFse a2 ASHE FAENAG FANY 78 FE Ade @A)
AAMAo 2 oAyt thaA A=A dehgd, v okAlAE 159,219 FdlE 0-7cm
HA BT 489 o) Auk gAY B4 0-lmZAE Favt 53R,
kAl MMM Aelst Aol W5E kaE ¢ Az EAA Carpropamid
4% FRRAAA A FasE HESY] %t WA 100m(Ae]l 20m x F Scm)dl
10a% lkgol FFoz =EoA 4R AAE FAHF F FURLA gAY o
EA 2 AEERES ZABIET 53 AddA AR BAMAl AL 4HEREE A
ZAEQL, 10m7tA olFsled 4A88E A7t o 0RAEAG. HEdHd dE
E3E EAAYAA 3mulE 94%, 3-6m7AE 95%, 6-Im7tAl= 892% AL 2 wl¢
$-48A vebygt

A2 RER M7 §4, A2 BA 2 AFH

BO1
I3 SAWTE 9 nit WolF Musl o]lF o] 4-d AMXE HHAY Y. A4 &
o B R e R e e g R
RFduiolA BaF @AY F  Colletotrichum gloeosporioides 9N FE FA 8
o] Puhalla(1985)2 CorrollE (1987)8] oule}l nit *Ho]F(nitrate -nonutikizing
mutants)E Aslg o WolFE= MMCHIA (15% KCIO; &/ MMHEjAE o] 83}
o AslgEdl FTAEFE ) TFE nitdolF 28] 97-B%E vl$ =Rk
phenotypee nit 1, nit 2, nit 3, nit M o] @3l 2F nit 1 8L 7M1 4=
Rkow nit 3 nit M 9 ol nit 2 £ 4TFF 1@FFAAMT F2HEIAG
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FH FARZEZ 57 FFE nitdolF Lo 20-32% Q.27 phenotype  nit
1 3 nit 37 238899, g TFA g nirdeolF9 sgAE 2ANSA 71

Aol EL WolFE nit testerS °l 83t TFW R TFY A} 24
SAQRY nit WolF FALol BAAu nir WolF L] XY 2FHY EF
st ¥td 2l #F7de sgdel Ao F  aFAelY FFtAE 3
Ae JehlA 2tk FAEFEY Fu3, Wiy 543 nFd Y BA4S
ZALSIRE ¥l nit HolF Zdgol YW AFEL P R(setae)t A3z
(perithecia)& FAJstAom WA ol kst WolF Lol YD AFES 2
=o} Azt FAsA dkn Zg HA4E e

B02

Further genetic analysis of an appressorium-deficient mutant(MGO1) of
Magnaporthe grisea._Sam Jae Chun, Sung Wook Chun, Seong Baek Lee. and
Yong-Hwan Lee, Specialty Chemical research Institute, LG Chen Research Park,
Taejon.

Maganaporthe grisea, the rice blast fungus, forms an appressorium to infect
host plants. Hydrophobicity of contact surface and cAMP play important roles in
this developmental process. One of natural mutants, MGOl, does not form
appressoria on hydrophobic surface and on hydrophilic surface in the presence of
cAMP. Mophological characteristics of MGO1 are similar to wild type isolate.
Preliminary genetic analysis of this mutant{MGO1*70-6(wild type)] indicated that
inability to form appressoria was due to a single gene (Appl) defect. We report
here further genetic analyses of this mutant by backcrossings and sib-matings.
All progenies from the backcross of M-6-21 (App+) * 70-6 formed appressoria,
whereas proginies from the backcross of M-6-07 (App-) * 70-6 showed 1'1
segregation on appressorium formation. The same segregation patterns were
observed in sib-matings among F1 progenies [M-6-17 (App+) * M-6021 (App+)
and M-6-17 (App+) * M-6-15 (App-)]. In addition to nuclear genetic control, the
inheritance of cytoplasmic genetic traits will be discussed.

B03
DNA-RFLP of 9|3t iz dg#de] 4348 X 2 729 o] 4. 34 F
A5 A% AR sddsried Hest

W sauFe RARY @ TS #4387] 98te] RELP pattern 2 3% d#
#AE Z=FHoz EAso By, RFLPE S8 MGR 58(multilpe
copy),P64(middle copy) ¢ probeS AS-E L fAA A ARAA treeZd =
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$1518) Neid 2 Ntsys filed ol &3te) stk AAZ RFLP-MGRel o4& 7%
W EA WaAse) Bagde 1) 93t e Fx 2 F8 IR =9H¥S
AR 3te] M Awte] band patterng AL 45 HE4E AR sz
3 22 multiple copy®] MGR-patterng 8.8l 7159 g sk Fa3te] 2
7} Cross-infectiono] &Ql5j1on] W the ddel FFEL A2 AYSA &3t
g E42 Aoz gE FHHY RARAL Y3d 3T FEAY 5% 42
Uit #39 RFLP-MGR,PY4 pattern& & 23} A2 & grouple 2 F3HA v
Qon Lauate] Azt & AolAS WA 4 YAk AAR Aoz W
T F=7F SAEAL 93e 84dRE 94d9 1039} random sampling aF
o] SMOEAe B A 809 FH-0EZAAE g FFE HIou0d olF F
3 awA E2oke AuisiAl © 93943 FFEL vl & @ groupel &3 A
& o 4 ok YA #WAAs RFLP-MGR#9 #d42 & 23 80d %90
W7tx o) FFE race 9 o 85%9] SimilarityE R or BEFFTF SAAEFEA
A4 uHe2 ¥l KJ-raec groupel 37 @ groupel %38}e] Kl-racesh= =33A

2 Aoz TRHY ¥§ 93-04dE #FE KJ/Kl-race7t FERLol wi¢ AT
&A AnBAS Ho] HAAAE BFAol AL Aoz veiEnh. WA RFLP
% TAHFY FARAML WA xR v 2N FHE 49 48T /313
2y 9 7z Aste 7139 AN FAAs QA @Al Qen ot ARE F
z o] AujrAo] HolUAAM A2 & race’t W3 BEXZVISE FEH dATHE
3ol At

B04

ISOLATION AND CHARACTERIZATION OF MOLECULAR MARKER FOR
SEVERAL RACES OF PYRICULARIA ORYZAE USING RANDOM
AMPLIFIED POLYMORPHIC DNA. Sun Min Hong', Dong Won Bae', Mee
Hyang Kim', Chang ki Shim!, Kyu Young Kang?, Nam Soo Kim®, Hee Kyu
Kim'.!Department of Agricultural Biology, *Department of Agricultural Chemistry,
Gyeongsang National University, 3Department of Agronomy, Kangweon National
University.

We analyzed the genomé of blast fungi to use the RAPD specific marker of
race or isolate in order to identify the race or isolate by using Random Amplified
Polymorphic DNA(RAPD) assay. Total genomic DNA was isolated from hyphae of
the 24 isolates of rice blast fungi. Seven hundereds random primers(10mers
obtained from University of British Coulombia) were used to screen specific
marker to distinguish races or isolates. For the primer 173(CAGGCGGCGQGT), the
same amplified DNA pattern which had six major amplified DNA fragments was
observed for 21 isolates representing race KI-200 to KJ-401, whereas 3 isolates of
KI-100 race clearly gave different DNA patterns distinguishable from those of the
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21 isolates. This result suggested that the primer 173(CAGGCGGCGT) might be
useful to distinguish isolates of KI-100 race. For the primer 155(CTGGCGGCTG),
unique DNA fragment of 05Kb for isolates of KI race group, i. e. no other
amplification products were seen. This unique band was also common for isolates
of KJ race group. However several DNA fragmints were also amplified for isolates
of K] race group. This result suggested that the primer 155(CTGGCGGCTG)
might be useful to distinguish Kl-races from KJ-100 races. For the primer
338(CGGTCGCGTC), the amplified DNA patten of 12 isolates of KJ-races was
similar to those of Kl-races, with six characteristic fragment. But, the amplified
DNA fragment of 1.2Kb in the isolates of Kl-races was not all present in the
isolates of KJ-races. The amplified genomic DNA polymorphisms of 24 isolates
representing 8 races of P. oryzae with the primer 412 (TGCGCCGCTG) exhibited
monomorphic DNA pattern among 22 isolates, except two isolates, 88-62 of
KJ-201 and 86-111-4 of KI-200. The specific DNA fragments, 0.6Kb and 1.5Kb in
size, were generated from isolate 88-62 and 86-111-4, respectively. We examined
the specific DNA band of 88-62. The polymorphic DNA fragment was hybridized
with the digested genomic DNA of 24 isolates representing 8 races of P. oryzae to
confirm whether the specific DNA band is useful for molecular marker or not.
The result was promising that this 0.6Kb DNA was hybridized distiny to the
genomic DNA of 88-62.

B05

PHYLOGENETIC GROUPING OF PYRICULARIA ORYZAE ISOLATES ON
THE BASIS OF RANDOM AMPLIFIED POLYMORPHIC DNA PROFILES.
Sun Min Hong', Dong Won Bae!, Mee Hyang Kim', Chang Ki Shiml, Kyu Young
Kangz, Nam Soo Kims, Soo Woong Kang", Hee Kyu Kiml.lDepartment of
Agricultural Biology, 2Department of Agricultural Chemistry, Gyeongsang National
University, 3Depaﬁtment of Agronomy, kangweon National University, ‘Gyeongnam
Provincial Rural Development Adminstration, Chin Ju, korea.

The purposé of this work was to distinguish and determine genetic variation in
P. oryzae, by which the pathogenic realtionship in rice blast fungi are being
inferred by Random Amplified Polymorphic DNA assay. Isolation of total DNA for
24 isolates of P. oryzae of was carried out by the modified method of Williams et
al. The size of amplified DNA fragment of rice blast fungi by RAPD ranged from
0.5Kb to 4Kb, and the number of these were between 1 and 12. Overall, about 460
polymorphic DNA fragments were generated among each of isolates. The number
RAPD products incrcased with increasing GC content of the primers. Although
coefficients of paerwise data(similarity matrix) and UPGMA dendrogram were
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defferent, they were consistent with tendency of the relatively high similarity for
KI races. The genctic similarity(UPGMA dendrogram) obtained from RAPD
analysis of 12 isolates of Kl-races was 78.7%, and isolate 86-111-4 showed the
lowest level of genetic similarity among KI isolates. The genetic similarity
obtained from RAPD analysis of 12 isolates of KJ-races was 73.5%, and isolate
86-22 showed the lowest level of genetic similarity among K] isolates. The
genetic similarity obtained from RAPD analysis of 24 isolates of P. oryzae was
70%, and RAPD analysis of fungal DNA gave enough polymorphism to distinguish
between 12 isolates, pairwise data(Similarity Matrix) of KI isolates were higher
than those of K] isolates. In comparison with 8 races, genetic similarities of KI
races were higher than those of KJ races. We suggested that group of KI race
has more homogenous genomic background than that of KJ races, as the isolates
of KJ races have been endemic for longer period of time than those of K] races
in Korea paddy field.

B06

BIOLOBICAL CONTROL OF PYTHIUM SEED ROT AND
PREEMERGENCE DAMPING-OFF OF CHICKPEA BY FLUORESCENT
PSEUDOMONADS.'Ju Ho Yun, D. M. WELLER, 'Hahn Jung Chemicals INC,
and “USDA, Agricultural Research Service, Pullman Washington, 99164, U.S.A.

A rifampicin-resistant strain of Pseudomonas fluorescens Q29z-80R suppressed
Pythium seed rot and preemergence damping-off of chickpea (Cicer arietinum L.)
caused by Pythium ultimum var. ultimum. The population distribution of strain
Q29z-80R was monitored on chickpeas following application of the bacteria as
seed treatment at two sites in 1991-1993. The population trends of Q29z-80R on
the roots was similar at both sites and during all three seasons. The population
sizes on the roots ranged from 1 X 10’ ~3 X 10® cfu/g root throughout growing
season. Strain Q29z-80R also colonized the interior of the root. The antibiotic
phenazine-1-carboxylic acid (PCA) plays a major role in the suppression of
take-all of wheat caused by Gaeumannomyces graminis var. tritici. The PCA
biosynthetic locus was introduced into Q29z-80R on the plasmid pPHZ108A. The
PCA-producing dervatives were more inhibitory to the growth of Pythium than
the parental strain in vitro. However, the transgenic dervatives were less
suppressive against Pythium damping-off and developed significantly lower
populations on roots of chickpeas as compared to the parental strain or Q29z-80R
containing the plasmid vector pVSP in green house. Tn5 mutagenesis of Q29z-80R
was conducted to generate mutants deficient in production of the uncharacterized

23



antibiotic. Introduction of Tn5 appatently activated previously unknown PCA
biosynthetic genes. However, the population sizes of the Tn5 mutants were
significantly lower on roots of chickpeas than the wild type in green house. Strain
Q29z-80R produces an uncharacterized antibiotic that is probably the primary
mechanism of suppression of Pythium seed rot and preemergence damping-off of

chickpea.

BO7
2730} AF3= Pseudomonad?l AAZ<Q Ax Wsisl 4 FFAAE A,
At FAE & '

NEo] 2o Al 448 MABEEL 9ed] 2o AFRY Bk oh 4
2o A ZAAY T AT FYL oA Pk B A7 ZHoENH ERE
Be nAYES DLF ¥ o83t 2@ A& o] Aoty AAE nAEES HE
9t £3] Pseudomonas sp.ol &3t @ FolA AFAe] w2 B-16, V-13&F
o} olnt} o] B X-1FFE FAsA o5 ZANAY A& AxE BA
Moz BAMsI £4 AL FA A dnFe T3 FFIAG. vHES L
o] Zajo] BEF T EHeAe) 243 S&F F2AMY A3 EE AF FHo
o nAEn AF o] B ulPEEld o7t Yoyt 2 F ALAN AR
e wmale) aunge Fss vldEe Axe F AGT FAF Aolg vn
Wtk £ A3 $do] B ATE F2A #gtolldd F2dMx AR A
e zHolEy Tt ol5-2 96AIZF olF FAL AA WrHoz FIFIFYSA 9 AN
BME RFste Eol4 2AF AL BANYT TVREoME P7 Bolurl

Wepa e wae s olFde AL A ¥ £ UG 27 AFI}e vAdE
e EntE, Al2A =4 Malse UEE Y A, eoldA B AF ATt
git}. o]= mAES TS B YA FFF A, B EHE
fre.e M FR3AH.

B08
Chitin 2AMT-E o143 W YAFHeEWe) B $A. A7H . AIE.
Zieta A@ststugt oA &S

Rhizoctonia solani o) &1¢ ¥ AT Hel=y o] Y32 PAS st 2FHol
oxg AF 173FFS AF, AGAY 8 AF ELAN EEsged, 1 FoM
Chitin &l 2@ o] £& 273 Nocardiopsis #15, Bacillus #160,Pseudomonas #224, #233
& Mo Aol Abgstdh. darAE @10 cfu/mD3 Peat mossE EH3}
o Azg AEQL 3-59719 W R Mstn 1Y F Rsolani HAAS HE3
o] 28ColA 39 T WHAEE AR AAAFE F /1A IFE EF &3t
o M A wRAFfA B 788%S WAZFE vl 2AFAAE potd
05g¢ APstaew HF 85%S] FAZFE Htov A Fol 2853 YAV
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21243k A AR #Hae e PotelA] 7d7A A%HYeH oW HlAEFE
L 4Fz=2 m5 @sle] 30 X 10° cfw/mlelgen 1 o2& Ade AR} FA:
stt}h. Nocardiopsis #75,Bacillus #1608 chitin¥algo] Fi FAld A7 EAx
NASEZ WaAF Al A4argo] AL Ao Az dA FAF EAY B
g 2 FAAAA BF A7E £9 Foioh

B09
AA 34 R&agd ¥HE v #4F ESYe AEF HA. AF4L .
A, A, AR, AR sHoe S, AQnedd v
AR &81A BengdM B nAEE FAA4 ESHIAY 34FE A
2 e Te Ml WA olgdle A EYHES ARz WA= &
HoA B Q7S $989ch 24H AR 23S EY] Msiged EFEE
AqAshe It AE) 4FE P} A7lE ARE HEIAS. o] U7 A3
o &8A] Ri&age Polshs vARES Z2IYHG AG AR} ZAIE AR
Bacillus spp. 3%3} Streptomyces spp. 2% ESH Pythium, Rhizoctonia,
Fusarium 5 #8 E9¥F Be ozt W =adF, 2] @AdF: Zd A%
e el ol5 Agu|dEe] A AlFe dAgde Ed N A B
= 28A6 AZse] Ay Qo] Y53 zIAst FYth B A7 el AL
G872BMCO07,Chad4zt & A nA B 24§ AN 249 od A=t FaH
A 921 AE DA Bo kgt Z7tE AR E fASNT. olF Al vjdEY Av:
Rzt 2 7t SgAe s Edd Msged B £30Ad ol A¥AL AT
sdgen 0o), EnlE, iFd S dHAste RAEWe) wAadst 88 53T
ey 2235 R4EA ge s3AE BN AR ¥ FRen YA
Eo] R x U g viAe Ao Z UeR

B10
Universal primer & ©]8% PCR Wijol 2@ wZAAGA Ao A48
EE 8 HIF. 499, ARuign 4B

Z22 RE 2473P A F2E58E Foln F3H FAWA AT PCREY
& ol 43 Qg 53 AT AP W M ooy FTAR FEH FA
gAAF) AN F2270 2 FHEF PCR 8T o847 FR=AL AL3ign.
Tween “200] 0.001% ¥3+8l PBS buffer§ ol4% A Wdze vzt 23%3
74 Esrom, pH 727 W QFe] Hl8e] 25% (1337M=2 7}F =kch. 3 F24
re HAFe BH|go] 24153 A] 22%E 12413 FFA] 22%2 Aol7t 1o 2
Az FE2E FEINTY. 329 AT Axe AL BWESA 37 A3y
,genomic DNA, whole cell @ microwave® lysis AlZ] cells& ©]8-3t PCRE 4
Algt A microwave® lysis® AEEE o]8¥ 7% genomic DNAS ©] &% 3¢
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o} YT patternsize £ APAAAE A& 471 o] HAZL DNA &34 A
g 4 AU olskpe AsEs Efsle uotdE ALF EAPFPPozE
Tween'200] 0.001%X#¥ pH 7.2¢) PBS buffer 20mli} 5go] A& EFHFE 4T
A 2713 B¢ F&3lo, 4 A NF-E 10°02 5Asle] KB @ PSAHIR
o] 100ul¥d x=Tdle]l wWigEg F &3 FHF-E PCR tubed AFH FA3 Y
microwave(600Kw) 2 2% £-3JA17#] PCR ¥+3&EFE3 &£83 §F PCR g2 AA 3}
of HAE HFT FHEES 4%PAGEZ EtBr staininge F3lo] 8194 2 3244
Az HA e patterng W=7 A £ YUY olghEE FAE RE Y MEFE
Z3d 9 R 16-13 R23-2R primers-2 o] &3 HHF ZFE2N-E 0|48 A F2AH
g ATy &8 Koy Qe 4 L 7Ho] s Az AEEHE WUl A
el o] 7h5sla 7]&e] EolAo] Bar HE st AgHAH AP g
WA 5 e 5ol A A4 FaPA Yoz o8-8 & U

Bi1
Erwinia carotovora sobsp. carotoboraol 2@ XA 2] MAA SS9 ALy .
A AT ZAushil F3ost FAES, FAE FE2ATY 425833
ZRAE AR QA A= Ae 7o) FEHel FFAHAD HA 27
AL 27" RYgM LEZFE JeUle RS AlFoE At Ao wa} ¥
A7 AAHo R Huso] Myl A3 FuHAckpe e ARSFS AAY
ZAFAE vtz dle] AFL AL AF Y yNin R e Wdde A, 3
8ld 533 Biolog program® ZA3te)| uwla}l Erwinia carotovora subsp. carotovora®
TAHAG. E HAFL A B9 old} ZAxY FRAFAFNEQA wiS, A,
5, 323 FE5HS dozin

B12
Pseudomonas syringae pv.syringaeol 9@ FTMAAA 2354y, 1Y, F
Az FRAA4 422 Zdustn Fadie FAE, wdRer|ed FYHv1€q
T4 Y

FH 9 FAMGA A ZtAH R o] FALUYG. WA 7] T4 el 2N
o] A48 wWtal O FHE T4 2 FE(halo)7t A= RS Algte] Agd] wa}
HiFe) Hiog ZAF 27| #slgo] gue] mAEIAY Wy S 71F 4EY
Z2714 nggdre WAHA R HUAR wze] A Wytelx Fd
WS A, 3183 EA o Al wal Pseudomonas syringe 2 3ol HU
Pathovarell i@ A &g 732 934 Biolog Program (Biolog Inc. US.A)E o]&
F 9571A12] M2 O& @428E59 ol§xE XAG A3 Psyringae pv.syringae=
TAHUL
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B13
Ul ZHE ALY E (Xanthomonas campestris pv citri)®] Phage typeZAl. 3
912, o193, 284" olezl AN+ AT N FANIH
et B FEANEY ATRYE

o] $£24 37 Edd AFAPET /55 AFse i A &0 A3ty
FUle] ¥X¥3h= FFAYY A phage type € AFHAYH A phage THE 24t
geh 19939 AFE AANGAA 147] GE 7F25E 447 A2AGET L 280
F2AFEEe phaged ¥sivh Fad AFASE TS GeowAd g H#
A @ zarAde] W& z}z} Lysotype 13 Lysotype 12 #H¥ 4 13 Lysotype
1& 96%, Lysotype 1= 4% ¥¥3tgct ¥ € 28719 dtele] o 9A]+= Lysotype I
AFASYT straind FAT 4+ Ao Lysotype I FFASHAS F&31A £}
o] CPK& 393

Bl14

A2 AYY A (Xanthomonas campestris pv citri)2]l bacterioPhage(CPK-P5)9]
WA 54, w2 olgs. =84 FYIAr2d Ay EH Aedsn
QA 28t 8} 5 A) B8t}

vl +£24 #F Zdd FFAMT 575 AFde Pie ALsr]l A3y
CPK(P5)9] uiek3 54 =AM deElestA] Poel]l i@ A wigr] 2 &
TE A AR gE udrlE o838 g Adex Rd A2AYEL
o W&t P5E 20TColA 35T7HA 5THA o2 uigg Ax}, WPSBolA wigd P5
o] TPy A ulgo] 717 Fk IF 25ToA g P5e) T2t FA4 vjgo] 7t
4 F3tth. Lysotype 1 3H2AYHEF MAZFF 42317 S8t 28 A9 £ 7
FHZ Add 107 HEASY A g Poe] yH-SA S-S AN A XCKO367d
oA Jm&o] 7HF FUdul Psol g XCK9367d2 Wiy A3 pHE pH 45- pHIl
74X pHOS5 tAe 2 ZAME 23}, pHESelAM &&e] 7H4 &%en, pHISA ¥he
AEo] 7M1 Bsich Adrd rEAGHAMA7I YY) pH 2 WG g o]8-3d
P529] growth curveS ##3 A3 P52l FFHAE oF 10080] 2853 1508 el
W27} ZA 5= one-step growth& JER AT}
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C01
Soil Transmission, Screcning of Resistant Varicty and Incidence of Ribgrass
Mosaic Virus Occurring Chinese cabbagcin Autumn Growing Season. Yoon,
Mu-Kyung, Jin-young Kim, Guk-Swoun Choi and Jeong-Soo Kim.National
Horticultural Research Institute, Suwon

Chinese cabbages were cultivared in the infested soils of ribgrass mosaic
virus(RMV) collected at HRI on vinyl and net house. The soil transmission rate
of RMV was 13.1% on Chinese cabbage showing necrotic spots on leaves and
midrib necrosis by visual inspection. However, when virus disease was detected
by electron microscopy and ELISA, the ingection rate was 43.3%. Antisera of
RMV for Chinese cabbage, CalDN2, from Korea and Plantago lanceolanta from
ATCC were produced using rabbits. The two RMV isolates had a positive
relationship serologically by agar gel souble diffusion test. The concentration of
r-globulin, conjugate and crude sap of infected leaves was 0.01ug/mi, 800X and
1000X, respectively for ELISA of RMV. The incidence of virus disease on
Ckhinese cabbages in autumn growing season of Dec. ‘94 was surveyed at areas
of Chungnam,' Jeonnam, Kyungnam and Kyungbyuk. The occurrence of virus
disease was ranged 1-5%, but taht was 72.1% at naju area by visual inspection.
The infection rate of RMV was ranged from 21% to 86%, and 46.6% in average,
by ELISA. Two varieties of radish, Chunchidaigun, and cabbage, Early flat Duch,
among 30 Cruciferaes were resestant to RMV, CalDN2

Co02
yunxee B EFAGA AFutolal2e] WwydR £909 olAA. AH
8. AgM. 7MASALY] ALEr]. ARgER, 33EdAESE, dREHaTAE ol
A2y WAATA.

ealtal WdERAge WAsET Qe EFAGAH wFvleldze IAGEHS
1993-1995 39 7}A ZAlsIIch AW =jFulolaiAw WAGES A ERAd
9 2 4300 ¥4 F 177(411%)70 ERZ el A @A st o n T A X F(334EF
o] 10.4%W =g)3 W¥ A6 ¥ 1% Fe)e] WHFEL HRFAS AY
Moz 2] FFi=ALRY R MM AR AX 0, FFANAEY 37,
Ao A ERE ol 4 AU

EoFA A utolzlAE ELISA A3 27 BaYMVS BaMMV7E @ =la i
SBWMVE nas 9F¥ZdAut AAsel &4 £ Fo Ak EAUe) T4
Bl BaYMV$ BaMMV7E E@ztde]l o] e A7 &S A QoA x BaYMV
% BaMMV7t ztzt gEo s wsel e IZE AUt AFEFFE upelas
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FAE 17 98] WF 124FFE 107 FFUY X #F Y dj= BaYMVE
BaMMVell ZsAolold &8 #dso AE A, Y @Al Hol e A NS
Aoz wyo] ¢ JYu Aoz THHJL waA HAFFFE vlolL AFA
2 x4y AP FEL e gol BFY A= A4ed.

C03
B oloh Al BalF Petunia Asteroid Mosaic Virusol didle]. =7v] HF L.
A7, A sA =g

19949 o8, FALANA Yol B 33 Wnge o5 FAstAA AARY
242 9ozl #HlFYoHPetunia hybrida Vim)REHE ulelgl A& &3 FAIAY.
olglqt WA sfHel U4 MHsted Gomphrena globosadl AE3sti «7le] ¥4
g Yy g Baste] e A2 33 Ad FEFF o, 2AF HFYll H
2319 W AT ARge ort FFEHAD. o] mlFYole oS TR
713U E FAEIR-E wl, Chenopodium quinoa, Nicotiana rustica, N. glutinosa,
N. clevelandii TN AZHol &E9] g Fgol &89 AAHE 4L 23
3, Y8 A2 Fyare uALE JYellen, N. tabacum cv. Samsun, Xanthi nc R
Vigna unguiculatadli= AF Aol &dol FA=HAL =§ G globosadt C
amaranticolordlx A& ol AAEE AN Fgol &Fol Yetnt, Datura
stramonium# Vicia fabaoliz Aot dAtgkgie] 4= Art.o] npol2jLe &3
A AL ZAG A, WAA 80T, WEAA 107, WREA 259 ooz Jehd
e kA E AAL Rt Ad FPd wHFUel R HJEF IFAEES] o4
< o] g3l Dipygor AR BFL AAG FAd, A7 30nme] 7 uloly
2 A7} v #E=Jck. §¥ tomato bushy stunt virus(TBSV)e] ¥ 3-& o]
23t AHEA AL 2AEY-E o, TBSVSE Fd#A7F QASHAG. o4 &
S AEH, A A2 v #HFYolol A &gt vlolel2+= 1957'A Lovisolo
7} A8 Rig tombusvirus group®] petunia asteroid mosaic virus(PAMV)®] A%
o2 FAHHUS

Co4

Hgolo urAsl ulol2A(P-4) ¥ $4. M5, H&E, AdW, IHAA
Hrdda @A "Fddstn

A ATA FFRER A E U= Wetd AFY FrancescoF T &7l @
@ BAolAZTHE Holuyl WAo] 2HEe BHFol 9d-& AMAsl Nicotineol FH7}
A QitrF Ao v sle] C quinoas 73 15% 9] A& HAFF AR C quincast
C. amaranticola %19 yellow spot, A4 ¢ Qe EAola A= 7]¥Ho]| He WA
o] Yelgth. olE Dip{lel ste] AxAvIZ 23 A7 30nme FIF YA @A
Hlo ™, Na-citratc@t 3 2ol chloroforme& 7182 A}8-8la] &3} A7 Beckman
SW 282 €e}e] 22,000rpm 2413 308 SDGelA 178¢] BandE meniscus® ¥ 2.9cm
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o band& FAdAon ¥&3lo AAHn R AFFAS +F9] A& dF HAHA
t}. o]y FE GF 305 AAJKel Chip budding® Z# Line pattormZ+ Yellow spot
o #Ag JYeniud. dAHFHJA {FdRAE FAbslr] $iste] PDV, PPV,
PNRSV, ApMV, CLSV,ASV9] &9} ELISAZAZ3 $Ad9] w33 JeE A 43t
o 38 virus®} PDV, BBSV, GFLV, GVA, ApMV,SLRV, RRV, BebyMV,
PNRSV3HA| 8} Agargel Double Diffusion Testol]l 2)8te] whg-& =AM Aa 73
g A ddct. #MAre) Ar1E &7] 93 Proteinase Kol <&y FAF o
$ 1% agarose geldllA] 1AM A719%5§ A} 4k base2719] 1719} RNA Band
7t delgth, B8 AEE 2AME AAFoln AL A A xFolth

C05
43 A Eulolgl 2o AP Gelrite gel 3} Aga gel ©15 &4y 9 1288 uln.
UsF. AEY MedUsta w883 sAEstha

Cymbidium mosaic virus(CyMV), Odontoglossum ringspot virus(ORSV),
Tobacco mosaic virus(TMV) 5 3%¢] A& ulo]g]2 5 tlF OS2 Gelrite geldt A
agar gel2 FASF o)FHY3Ite] utolejA HAYAES H AU Gelrite gel
0.IM Tris g4t+35 (pll 8.0)e] NaCl 0.85%, NaNz 0.02%, SDS 0.5%, Gelrite
0.2%, MgClz - 6H0 0.2%E FA7I8A BEUT, agar gel2 YT A Gelrite
Al Noble agar(Difco) 0.8%S #H7lsle] gHEct A" CyMV. ORSV, TMVe]
g Gelrite gel®] A& %7+ lug/ml, agar gel 10ug/ml2 A, Gelrite gel©]l agar gel
of uld] o 10 Axe] ¥ ASHUEE HJon, EJ ol 3F uiolz|2e] 4z
FEE AEEY AFNLE AHENE AT Gelrite gel & agar gelollH]3)l oF 2-4u}
o 2L FEAEE BAY. WA 8AE AL2oA Gelrite gelel ¢F 8A|Zhagar
gelol oF 12412122 Gelrite gelS AHE-H-S 7% w48 AI3e] oF 1/30]4 &35
don, AZUE Gelrite gelolA] Bo Wa3A #25AT}. o]43 o] Gelrite gel
< dlolglx HEUE, WHARAIZL AU WEx F oulelelx AFAEAA
agar gel®t} $YF Aoz R HAYon, HAAHOZE Gelrite’} Noble agar®
frejsl7]l el GelriteE ol &g olFHAH e Al gulolelA 39 ZHE, A
ul-§- 8§ Wielel AJzhdr

CO6
Coinfection of Cucumber Mosaic Virus and Turnip mosaic virus to Chinese
cabbage . Kim__Jin-Young, Gug-Seoun Choi, Jeom-Deog cho and Jeong-Soo
Kim.National Horticultural Research Institute, RDA

The isolation rate of viruses purified biologically for rod, filament and sphere
shape was 45.5%, 50.0% and 4.5%, respectively, from Chinese cabbage collected at
Alpine area in 1993. An isometic virus, ACS14-3N, produced local lesions on the
inoculated leaves of Chenopodium amaranticolor, vicia faba and Vigna species,
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however, it could infect systemically on 18 kinds of indicator plants including C.
quinoa, Datura stramonium and Nicotiana species. The isolate could not infect on
6 cultivars of Chinese cabbage even though it came from Chivese cabbage. The
isometric virus reacted positively with antiserum of cucumber mosaic virus(CMV)
by agar gel double diffusion test. In ultrastructural studies of infected leaves of
Nicotiana glutinosa and Chinese cabbage 'Chunhawang’, the virus particles were
presented lineally with the shape of 2-3 layered rings and plates. From the above
results, the virus was identified as cucumber mosaic virus. Whem the mixed
inoculum of CMV (ACS 14-3N) and turmip mosaic virus (ACT2-4VQ)
homogenated with mortar was inoculated mechanically to turnip and Chinese
cabbage 'Chunhawang’, turnip was infected with both virus, but Chinese cabbage
'Chunhawang’, turnip was infected with both virus, but Chinese cabbage
‘Chunhawang’ was not infected. @~ The CMV could infect Chinese cabbage
'Chunhawang’ when inoculated with the inoculum of turnip infected with both
viruses.

Co7
“Ultrastructural Comparison for the Cells of Chinese Cabbage Infected with
Ribgrass Mosaic Virus and Turnip Mosaic Virus. Cho, Jeom-Deo
Gug-Seoun Choi, Jeong-Soo Kim and Kyung-Soo Kim*. National Horticultural
Research Insititute, Suwon, RDA.*University of Arkansas, Fayetteville, Arkansas,
U. S. A

The economical important virus in Chinese cabbage was ribgrass mosaic
virus(RMV) and turnip mosaic virus(TuMV) in korea. ultrastructural differences
for the cells of Chinese cabbage infected with each and double of RMV and
TuMV were studied through electron microscopy. In cells infected with RMV,
virus particles were scattered and aggregated, and had central channel by
longitude and cross cutting. Inclusions of cylinders, laminated aggregates, scrolls
were oberved in cells infected with TuMV, but pinwheel, a typical pothvirus
inclusion, was not observed. TuMV particles were adhered to tonoplast and
cylinders, and jamed lincally in vacuoles, RMV particles existed in inner part of
scrolls of potyvirus inclusion in cells infected compoundly with TuMV, however,
any virus particles could not be observed in scrolls of cells infected with TuMV.
In cells of vascular tissues, the amount of virus particles was higher than that of
cells infected with each virus. Generally, virus particles and inclusion bodies of
TuMV sould not be scen in xylem, however, TuMV inclusions could be seen
easily in xylem infected mixedly with RMV. It is considered that multiplication
and translocation of RMV and TuMV were influenced positively each other. The
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double infection of RMV and TuMV may be a factor to cause the serious damage
on Chinese cabbage in fields.

C08

Dot Hybridization Detection of Potato Leafroll Virus Using
Digoxigenin-Labeled RNA Probe. Choi, G, S, Y. L Ham’, J. S. Kim, Y. M.
Choi, J. K. Choi, “National Horticultual research Institute, R.D.A “Alpine
Agricultural Experiment  Station, R.D.A  "Kangweon National University,

Chuncheon. ,

A fragment of 620bp cDNA derived from 3’ region of potato leafroll
virus(PLRV)-RNA was inserted in Sacl and Xbal sites of transcription vector,
pSPT 19, having SP6 and T7 promoter. The recombinant plasmid was designated
as a pSRPLA. After linearization of pSRPL4 at Xbal site for run-off transcription,
the plasmid was served as a template for SP6 RNA polymerase to synthesize
digoxigenin(DIG)-labeled complimentary RNA copies of PLRV-RNA in vitro
transcription. The probe was used in dot blot hybridization assays. PLRV-RNA
was detected from total RNA extraction as little as 10 mg, 8 mm diam/leaf disk,
of potato leaf infected with the virus by dot blot assay. The probe would be
useful for detection of PLRV on potato.

C09
Molecular Cloning of cDNA and Restriction Mapping of cDNAs of an New
Isolate of Odontoglossum Ringspot Virus. Ki Hyun Ryu, Jang Kyung Choi’,
Chang Won Choi™ and Won Mok Park. Department of Agricultural Biology,
College of Natural Resources, Korea University, Seoul 136-701, *Department of
Agricultural Biology, College of Agriculture, Kangwon National University,
Chuncheon, “*Department of Biology, Pai Chai University, Taejon, Korea
Odontoglossum ringspot virus (ORSV) is a species of the tobamovirus genus.
ORSV has been classified on the basis of particle length, serological and other
physico-chemical properties. A new isolate, designated as ORSV-CR, was isolated
from the leaf of Cymbidium 'Grace Kelly’ showing floral necrosis and foliar
distinct ringspots in Chungnam Province, Korea. The isolate reacted strongly with
antisera against ORSV-Cy strain (Park et al, 1990) and TMV-common strain.
The isolate had single coat protein band with Mw 18KD by SDS-PAGE analysis ,
and size of the genomic RNA is about 6.6Kb. For synthesis of full-length cDNA
of the virus, the genomic RNA was size-fractionated and the RNAs were
adenylated at their 3'-end. These polyadenylated RNAs were reversely transcribed
by oligo-dT primer-Not I site for first-strand cDNA, and then second-strand
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c¢DNAs were synthesized by nick translation. The resulting double-stranded cDNA
fragments were ligated to pSPORT1 phagimid vector and transformed into E. coli
strain NM522. One to ORSV-CR genomic RNA sequence were generated. Among
them, the number of recombinants harboring ¢cDNA more than 12 Kb was 193
clones. The insert sizes of the cDNAs of the ORSV genomic RNA ranged from
800 bp to 4, 200 bp. Among the selected recombinant clones, pORCR-021 is
covered with 3'-terminal region, and pORCR-026 is encoded with 5’ half region of
the viral RNA. Restriction for Eco Rl, Hind 1lI, Kpnl, Pstl and Sphl, respectively.
In restriction pattern analysis, not all cDNAs are identical for a particular genomic
RNA of the virus and the pattern also different from previously reported
ORSV-Cy strain. Therefore, the cDNAs generated would be useful to determine
and search for differentiating ORSV strains and their pathogenicities.

C010
Complete Nucleotide Sequence and Genome Organization of Odontoglossum
Ringspot Virus and Relationships with Other Tobamoviruses. Ki Hyun Ryu
and Won Mok Park.Department of Agricultural Biology, College of Natural
Resources, Korea Umiversity Seoul 136-701, Korea

The complete nucleotide sequence of genomic RNA of odontoglossum ringspot
virus (ORSV) has been determined. The ORSV genomic RNA is 6618 nucleotides
in length, thich is the longest one in RNAs of the known species of the
tobamovirus genus. ORSV genomic RNA contains five long open reading frames
(ORFs) coding for proteins of Mw 126K (1112 amino acids(aa)), 181K (1595 aa),
34K (303 aa), 18K (158 aa) and 52K (458 aa), respectively. This is the first report
for complete nucleotide scquence and genome organization of ORSV. The
nucleotide sequence of the ORSV appears in the EMBL, GenBank and DDB]
databases under the accession number X82130. The 126K ORF is followed
in-frame by a second ORF which is expressed by readthrough of the UAG
termination codon of the 126K ORF to produce a polypeptide of 181K. The
readthrough region of 181K contains the characteristic core RNA polymerase motif,
indicating that the ORSV replicase is ewpressed as a paer of overlapping proteins
like other known tobamoviruses and tobraviruses. The genomic organization and
sequence analysis showed that ORSV is more closely related to tobacco mild
green mosaic virus{TMGMYV), pepper mild mottle virus(PMMYV), tomato mosaic
virus(ToMV) and tobacco mosaic virus (TMV) than cucumber green mottle virus
(CGMMV) and sunn-hemp mosaic virus (SHMV). The percentages of overall
homology of the ORSV RNA with those of TMV, ToMV, TMGMV, PMMV and
CGMMYV were 65.5%, 66.5%, 66.6%, 68.4% and 49.6%, respectively.
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C11
Detection of Cucumber Mosaic Virus and Potato Virus Y by Reverse
Transcription-Polymerase Chain Reaction. Won Mok Park, Su Joong Kim and
Ki Hyun Ryu. Department of Agricultural Biology, College of Natural Resources,
Korea University,Seoul 136-701, Korea

Cucumber mosaic virus (CMV) is a type species of cucumovirus genus which
belongs to the Bromoviridac family. A sensitive, reliable and labor-saving assay is
needed to detect CMV infection. A method based on reverse transcription and the
polymerase chain reaction (RT-PCR) has been developed to detect two strains of
CMV (CMV-As and CMV-Y). Two CMV-specific primers with each 18
nucleotides based on the nucleotide sequence of CMV-As RNA4 (Ryu et al.,, 1993),
desinated as PCMCPl (downstream primer) and PCMCP2 (upstream primer), that
flank the CMV coat protein gene were used to amplifiy a PCR DNA fragment of
671 bp. The lowest concentration of template RNA for detection of the virus was
1.0 fg of purified infected tobacco plant was 65536 : 1 (v/w). No PCR product
was obtained when TMV RNQ or negative control of healthy plants. Restriction
enzyme analysis of the PCR amplified fragments from CMV-As and CMV-Y
strains showed distinct restriction patterns : DNA fragment from CMV-As have
recognition site for EcoRl and EcoRV, but DNA fragment from CMV-Y only for
Hindlll. This RT-PCR was successfully detected the CMV from randomly selected
CMV infected pepper and tomato plants. Another RT-PCR was tested for
diagnosis of PVY and it could also detected PVY.

C12
Restriction Primers as Short as 6-Mers by Reverse Transcription —~Random
Amplified Polymorphic DNA (RT-RAPD) for Amplification of Plant Virus
RNA.Won Mok Park, Su Joong Kim and Ki Hyun Ryu.Department of Agricultural
Biology, College of Natural Resources, Korea University, Seoul 136-701, Korea
With the availability of the polymerase chain reaction (PCR) technique, it is
relatively easy to study scquence variations compared to other general properties.
Amplification of DNA scquences using the PCR requires primers designed for
appropriate oligonucleotides length. Such primers are gemerally between 18 and 30
bases long for specific amplification to detect and express the markers represent
powerful tools for genome characterization of various organisms including
phytopathogens like fungi, bacteria and nematodes. RAPD primers are routinely
9-10 bases. previous reports have suggested that hexamers did not produce any
amplification and not even a smear in visible. Here, we report the successful



amplification of DNA and RNA with such the new primers, designated as
restriction primers as short as 6 nucleotides. Two hexamer primers, denoted as
PEcoRI (5'-GAATTC-3') and PHindlll (5'-AAGCTT-3'), were selected for
reverse transcription and RAPD (RT-RAPD) for amplification of plant virus
genomic RNA. We first applied the restriction primers to the c¢cDNA plasmid
(pORCY-072 and pCMAS-66), genomic DNAs of some Pseudomonas spp. and
orchid plants. We observed positive amplifications (3 ~ 6 DNA fragments about
400 bp - 2.0 kbp) with the 6-mers. Purified TMV genomic RNa was used for
template in RT reaction and then the resultant cDNAs were amplified with the
restriction primer as a RAPD. We found specific amplification with a very low
background at 25°C - 30TC. This technique would lead to new applications in the
cloning purpose, differentiation and screening of genome characterizations of plant
virus genomic RNA.

C13
gl wxola upela]A uFA(TMV-P)E 9udma 2 olgdmd {FAAS
Q1% FAAY shile] TMV-Po @ vg. A4 T3 oAgl 3727
A ALt R v g st *gdd et

139 TMV-PZ 3B ¥ FASRNANA ujctuta { A2 (coat protein gene,
CP gene)ol W33 ¢cDNAS @§48 &, pBGS 182 Smal sitedl]l A¢isln F24
Al# CP cDNA7} sense 3 antisense W32 2 449 2574 F&& Hdsiglaq,
¥ ¢ movement protein gene(MP gene)ol] t-$-3li= cDNAX ZFZYA|H A T
Alslget. olE Z F8o2HE] cDNAE $%3o &y weg pBII21e) Sacl B2
Xbal siteoll 4rJAI71al, Agrobacterium tumefaciens LBA44040) =9]§ t}2, leaf
disc o2 ll(Nicotiana tabacum cv. Samsun)oll FAAJAIZ T, ols} Fo] A4
% leaf discE& kanamycin-MSull Aol A} wigale] A M s SAsAt o]
E FAAE dvjEZRE DNAS F2¢ §F, TMV-P2 CP 2 MP gened] ¥2g
o] W]-&3}+= primerE o]8-¢ PCRYO.R zI 42} ¢cDNA9 &A1& #elA =z
A4 9] cDNA7ZF E3]€ FAAY FulE 246AM §A4&a ol A& TMV-P
£ HF05mg/mh oy 2 AEAe] Yehhs w8 AT 1 A3, sense
wake]l CP ¢DNA7F %18 FAAFA(TMPC-S4)= TMVHZ g HAwdol
A=, HEF DY Fox WAl uJex ¥ yhd,  antisense®]
CP(TMPC-AS2)4t MP cDNA(TMPM219)7t £9]8 AEA & vy AAY s} o}
Z7MAR A7 mzalolarlt WEALHJY. E§ o5 AR HE F 20UAd 449
utolg] 2 9] X5 Samsun NNeA wigioz H sl e uf, TMPC-S4& H| ¥ A
A el F489 TMVY ¢ 1/14 ol1x, TMPC-AS29F TMPM219¢] wujolz] A
SEE HFAAGAG Ao)lE YeEA ¥uth. FH ol FAAEA A4 2R
E o83l =AM T1M U9 kanamycin WA oF 3119 Eaulg nyh
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Ci4

GENOMIC ANALYSIS OF POTATO VIRUS Y-VN AND PROGRESS
TOWARDS DEVELOPMENT OF PVY RESISTANT NIVOTIANA
TABACUM VAR. BURLEY 21.

Hye Sun Cho!, Eun Kyung Park® and Kyung-Hee Paek®'Plant Molecular Biology
Lab., Genetic Engineering Research Institute, KIST. Taejon 305-600, Korea, ’Korea
Gingseng and Tobacco Research Institute, Taejon 305-345, KoreaisDepartrnent of
Agricultural Biology, Korea University, Seoul 136-701, Korea.

Potato virus Y-VN(PVY-VN) isolated from WNicotiana tabacum var. Burley
21field in Korea was used for cDNA colning. The size of cDNA inserts was
estimated by restriction enzyme digestion analysis. The identification of coat
protein gene fragment of PVY-VN was done by Southern blot analysis by using
a 900bp coat protein gene fragment of PVYl(isolated Amigo) as a probe. The
inserts of longest ¢cDNA clone 18 were subcolned into pUC19 and subjected to
sequencing analysis. At the amono acid level the NIb and CP sequences of
PVY-VN strain share 93-96% homology with those of other known PkVY strains.
CP, NIb region containing ATG codon in front of each construction were
systhesized through RPCR by using purified PVY RNA and sysnthesized primers.
The synthesized genes were then cloned in both sense and anti-sense orientation
in plant expression vectors. Each construction was transferred into Agrobacterium
tumefaciens LBA4404 and them transformed into Nicotiana tabacum var. Burley
21. Mechanical inoculation of PVY-VN upon transgenic plants showed that perfect
resistantsense and anti-sense construction of CP and sense construction of NIb.
Progeny analysis of these PVY-resistant transgenic plants are under investigation.
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