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Variation in Metalaxyl and Streptomycin Suifate Resistance of Isolates Formed from Single Sporangium
of Phytophthora infestans

Yong-Hoon Lee, Wang-Hyu Lee”, Doo-Ku Lee and Hyeong-Kwon Shim(Honam Agricultural Experiment Station,
RDA, Iksan, Chonbuk, 570-080 Korea ; VCollege of Agriculture, Chonbuk National University, Chonju, 560-756 Korea)

Abstract . Parent isolates and first-generation(F,) progenies from single-sporangium of Phytophthora infestans were
investigated for the acqusition of metalaxyl and streptomycin sulfate(SM) resistance. The parent isolates, KM10,
U6, CDB6 showed resistance to metalaxyl, and F817, DNC303, DN107 to SM. Especially, the average mycelial
growth of F, progenies of F817, CDB6, JD1 was more than 51% than parent isolates on 25ppm metalaxyl added
V-8 juice agar, whereas those of KM10, U6, JD1 were extended more than 51% similar on 200ppm SM treatment.
They acquired resistance on the basis of the standard in this experiment. There were positive correlations between
parent isolates and F; colonies in resistance. The F, colonies obtained from parent isolates showing above interine-

diate resistance on metalaxyl amended agar acquired much resistance.
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Phytophthora infestans(Mont.) de Barye 23, EntE,
7HA) el 9¥g doded, 47 dEEE FH3A #ol
AAH & £4& dode T8 HE F9 ot $-2)
vtz A2 AY RE A A XFAM o] Hol
g m glon’, HAFY A, A € HYAE A%
SAol g muiy BE, %A AE T #Y A77 o
Bugo] gloh!™?

A Ao Aol 7t AAH L GAe] 9%
ubA| Q1 , acylalanineA| A-##?) metalaxyl, furalaxyl®} 21
2 fosetyl-Al, propamocarb, chlorotharonil, mancozeb -]
AHEE T Yok o] F APA Y 2 EGBFAIAME ALY
vhx) & 3& JeERl & acylalanine] 2 A2l metalaxyl-
19799 FyelA 99 HAE A AHEAJEd, 19804
UEd=Ers) oldA= o YAadde] Hxe ¥H Buy
Ak 2%, YT BT Rart AAFoR olFAn
gloms? ZYoME o] 59, 4Ye & FY0] metalaxyl
AL Bag v Ao

oldjmzl B dYdAE WAL 5 FF24H 24
3g ZolAA ¥AE dFY U4 85 78 ZAE LA,
EATFS metalaxyl W AEE ZAVSI, ZAFFE
metalaxyl A7t wWiAlel wikate] W& frEstd TAGS
FAAND g 9Y TAGE wolAAH FuUdFE I

M7 o)F metalaxyle] tid Foig] WA W} AR E
ZAEIY oH, 11 83l Y-S B 3t A} streptomycin sul-
fate(SM) o} HME o)} TUF WPog wn xAls}
et

e W ey

BAEF

#FE UM 228 A*3 el KM10, U6, CDB6, MHBS,
JID1 TFet dEA 4w A'¥<I F817, DNC303, A*
%<l 1B908, DN107 #3E(Table 1) rye a #iAo)¥ p
3lHA zh Ayl FAEAD.

Table 1. Mating type and geographic origin of the isolates
of Phytophthora infestans.

Isolate Mating type Geographic origin

F817 Al Japan*

DNC303 Al Japan

KM10 A? Kimje

Ue A? Unbong

MHB6 A? Milyang

CDB6 A? Changwon

D1 A? Cheju

1B908 A? Japan

DN107 A? Japan

* Obtained from Hokkaido University, Sappro, Japan.
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g 7o) WAo] o] & 5+ metalaxyld] tHF WA ARE
z2ANEL7) A8t FAEFE V-8 juice THulA o} ou] H
23l 1597 MY$ 3 metalaxyl 94 (Ciba Geigy Co.
94.5%)& 25ug/ml A e 3N HG wiA ) A 5mme
corkborerg o]&3le] &9 MGERE do] o] HEH
oS 20T, ¢adeiolA 1097 MiFs 3 T4 A% A E
3WE ZH3Y

&9, metalaxylo] 9o H¥Fol FF4dS Yetlle A
A1) streptomycin sulfated] WE WA ARE A}
9)3le, 200pg/mle] SMeol H718 34 ot v AF
3lod metalaxylst 5T WYL FAL Y FEE FA
sttt

TS| ofmfyd 3

9o ¥apde] s 4L Foiade vid g5 AR E
ZA8t7] fste] 2Ahde] A 2 dolE 4 rye a%t b
A g NRozsd” AF LGWAE 8l PCNB lpg
/ml, pimaricine 100ug/mlE, A& A E 93} vancomycin
100pg/ml3} rifamycin 50pg/mlE H7Fste] AME-3tTh

Metalaxyl# SMeo] ztz} 25, 200pg/ml H714E rye a &
wWAo] 2z FAFFE HEs 20937 20T, GFE A
vioFste T AL el g, I FHRTE &F
A71E & JPEA E50 TAGE FAAACD EFAL
Z ¥apgo] Xgd FHFE AT F TAGE 10°~10°
A/ml 52 HAEd 02miE rye b wix]o] & F &
gl¥oz v 3Ptk 1 oy 22ToA 48412t vt
ol 43S BEE T 10~14Y Fx HEE e dold ¥
FAFE WA A golf rye a WA o] 4§ F w) YF3}
&3 40

o] Fydidl #3E5L ul= V-8 juice agaro] o ujul s}
TaFe oAl WAWNS RAS YT L E metala-
xyl#t SMeol dig U4 WSl RE ZAL, vl th

2 ¥

DHEFEO NN S

7} A FF TA AF-E 2381 metalaxyl(25pg/ml)
A7 WA Fx e 10%e1s ARE FFE e
(sensitivity), 31%0]4 A2 A& WA (resistance), 11~
30%A43% 2-& #WA(intermediate resistance) 22 &
&1, SM(200ug/ml) A7t A= 30% o3t AAE o
22 72454, 51%0144 U4, 31~50%8 £WHELE +
Bl WA A=E BIEAct

3 A} (Table 2) metalaxyldl DNC303, IB908, DN107
TF7t 44A& F817, MHBS, JD1# 37t 2U4-&, KM10,
U6, CDB6T 57} metalaxyl& H7}3lR] @42 V-8 juice ¥
A o] @A vlsle 2zt 461, 331, 40.7% 9 #
ANGE B, B A8 Ug7]E) 23 metalaxyl WA ol
A HAG ¥, SMo| tidiA = KM10, U6, MHBS, JD1,
IB908e] 74+ 4-&, CDB6o] &u-4d<, F817, DNC303, DN
1073 %7} SME H718HA] &2 V-8 juice FHH v ]l 9
A A w8l Z}zb 527, 66.1, 58.2% A AE B =
Fol e WA Ed e ddFEs BFNG.

Table 2. Effect of metalaxyl and Streptomycin sulfate on
mycelial growth of parent isolates of Phytophthora infes-
tans.

Control Metalaxyl Relative SM Relative
Isolate (25ug/ml) growth(%) Class (200ug/mi) growth(%) Class
CYRN:Y (B/A) © c/n
F817 U7 57* 164 IR*™* 183* 527 R**
DNC303 227 33 9.7 S 15.0 66.1 R

KMo 237 10.6 46.1 R 5.0 211 S
Ué 363 12.0 331 R 87 240 S

MHB6 367 73 199 IR 73 199 S
CDB6 253 10.0 40.7 R 83 328 IR
D1 237 27 114 IR 53 224 S
1B908 29.3 20 6.8 S 57 195 S
DN107 287 18 80 S 167 58.2 R

* Mean of 3 experiment on V-8 juice agar incorporated with
metalaxyl(25pg/ml)  and  streptomycinsulfate (200ug/ml)
plycelial growth(mm) was measured after 10 days of incu-
bation.

**R, IR and S stand for resistance, intermediate resistance
and sensitivity, respectively.

U Ee dHyd H3t

Metalaxyl# SMo} zzb A7t viAelA A2 G
ZAPGE DolAA 7t FAIEF F817, DNC303, KM10, US,
MHBS6, CDB6, JD 1, IB908, DN1072% ¥ ztz} 10, 6, 8,
13, 14, 12, 4, 6, 6709 TR EF S FAHAA F 97FE
WA Aol AHstH(Table 3).

P. infestansv ELY FFEEE 23 o] wiyg
Baa Aloldl M= #AL A% v FFY Fedl glold
wol7t A% Held, 54 #FA A 2B 9
Zapgel o5 FAE FFE APoldME ozt ®Welrt
ANk wole wFEo) e} ofzhe Abojzt YR 21t ¥l
%53 Holleth

o8 ¥UTEY FARF AL A YA F
2@FFRT FF 51%014 B AFY #5588 WA 3

Table 3. The number of first-generation progenies derived from single sporangium of parent isolates.

Isolates F817 DNC303 KM10 U6

MHB6 CDB6 JD 1 1B908

DN107 Total

No. of F; progeny 10 6 8 13

14 12 4 6 6 79
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Table 4. Comparision of mycelial growth between parent
isolates and their F; progenies produced on V-8 juice agar
incorporated with metalaxyl and streptomycin sulfate.

Mycelial growth(mm/10 days)* at
SM(200ug/ml)

metalaxyl(25pg/ml)

parent progeny B/A parent progeny C/D

Isolates (A) mean(B) (%) (C©) mean(D) (%)
F817 5.7 12.2 214.0 18.3 24.0 131.2
DNC303 3.3 4.5 1364 15.0 13.1 873
KM10 10.6 114 107.5 5.0 7.8 156.0
Ue6 12.0 14.2 1183 8.7 19.2 220.7
MHB6 7.3 10.8 144.5 7.3 89 121.9
CDB6 10.0 204 198.1 8.3 10.1 121.7
D1 2.7 12.5 463.0 53 8.5 160.0
1B908 2.0 2.2 1100 5.7 8.0 140.7

DN107 2.3 3.0 1304 16.7 15.7 94.0
Average 6.9 101 180.2 18.0 128 1371

* Mean of 3 experiment on V-8 juice agar incorporated with
metalaxyl(25pg/ml) and streptomycin sulfate(200ug/ml).

Rez syt 2 A5} (Table 4) F817, CDB6, JD1
dF7F 2o vlate] 24z} 214.0, 1981, 463.0% ©l 4l
23t metalaxylol A WS 85895, SMels KMI0,
U6, ID1FF7t RFFET} 156.0, 220.7, 160.0% v} A1 &3}
WAL 5% ez AdEUY 3, FuEEe 27
o) u]&te] metalaxyl F7F #l= A HF 180%, SM A7}
iAol A 137% © 417338t metalaxyl H7F WA A d
A% RAE & F AUk olEY AFAHE A A
metalaxyl?] 2$E r=0741"2M 5%¢] f2Ao] AR E
A, SM9 A9E r=0.781""2A 1% 1% A#o]
AUk §HW, SMe] AL B AN g mFFe
WA Axet #Eglo]l AAAJ] FadF wAg gS5o
FaH o7 o2& A oIt ¥HH metalaxyle] 7
¢ FUA olde EdY AFE9 FudFAMT BAaS

E3te %S By, #A44 #FE59EH 348 o
2 gy Ao, S o4E B #FERY ¥
28 FHEFL WA HE Fo] A REF YAAEY
FUHEEF HEES Az BHo] AU

o #

£ 289X metalaxyl @7} WA M FAE) W] 10
%18}, 11~30, 31% ©]4 AT A&, SMA7} viA e
30%0] 8, 31~50%, 51% ©]’% AFFH AL 7|Fog 3H
A4, THA, Aoz FE3lgot. 2384, o} Shattock
2190] metalaxyl 10ug/ml FXolx FA 2] 10%0°] 3,
11~60, 61% °)A4< 7|&o2 Jrola ZAMRYA AR
Therrien'¥ 59} metalaxy Spg/ml =X 40% o144 A
Zaha, 100pg/ml FEolAN 40% viwte 2 AR AL 2
W2 2 o3te o) NAR AE AFEFH UAde=s

TFTEIALD Ae 2 718 o] Azt aolrt e
ol FAAL 70~80% AAste AEY zF ok4Y &%
AEE T8 AR 28y, o) YL FAY yrong
ARAAEZ UAFE ARsD glerme AF o4 WA
71%) g AE® AE7F West Azidn,

EAge] wole AT AL F ddn &
AQed, TG LolA] Caten' T Baorje}l 7o)
g @olA] 27t 18T ojdrl € W& ol go] Az
AL FFAFE FAHNA FFAE P&l A A
o AY Wolg FE¥ W 22 g Fos "B
s

A, d2EFE FBI7& A9 37357t metalxylel] 7
FAolen, IBYBHTE AYP FFEL SMe A&Ay
£ UERTH FuUl4 759 29, metalaxyl AHR o2 13}
A FAYA Ee AAdoldon), SMe taiA = CDB
6 TFTo] FAFFoINL, UHXE TEA4e U o
22 A gHFol SMo) diaiM e By wy
ATt mWEkx] o] EY YRle] FFY FALE Y Aolr
A& FRAA S g Avrt g8t

Zh RaFe) 9 ¥xpdo g Ry dA4Y FESS Ay
BrE& o SMe] A9 metalaxyl®l B¢ A RE F
TF7 REFRG FARNASE7 25, v 3F R 51%
o] ARY @57t v EAsd e ole FARoER
ofAlo] A W& 5T 5 LS A FU E, meta-
laxyl 32lel 239 2759 F, 7tlE r=0.741", SMA
2ol AE r=0781"" 24 FE A AR ol BEFFY
WA Axste 4#Rlo]l FAHLRE o] Fojd F &
Roith. ¥, metalaxyl®] -+ WA Yebd FFoNN
FAAE FUgFoAMY WAYSH R & Ao Hol &
Ao =28 F UAS 589 750 IUTE 5319
WiE F3AE 7HeAel woh wetA Al A A g el
B} ofAlotel I AT F& T3l FAY A4S (T Y
271 A& Aoz ggHn,

2 o

Metalaxyl 3} streptomycin sulfate(SM) W4 5825
ol 713 AR EFY] RaF dg TGl gL
FiAdidl dg v8-$ Ao 245 KM10, U6, CDB6
£ metalaxyld] A& Hg.oen, F817, DNC303, DN107
TFe SMY WA4E vetlch Ao =&A7 9d ¥
Ageld @& FAdE RFFEc &) ¢idyn &
3], F817, CDB6, D12} F At metalaxyl 3] &}ull =z} o) A
PEFED 51%014 AAstdn, KM10, Us, JD19 FAl
e 2FFEY SMA A 51%0)d 43t o RAE
< B2 AYY B3 A3 U S Y5 = 2aFe
Fiati ol oFA A 3H o o] @A 71 It Meta-
laxyle] % SMe] AS$-Edh FU4 olAdE B 2gF
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