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Five commercial chemicals, Dimethomorph, Foseyl-Al, Oxadixyl + Mancozeb, Propamocarb hydrochloride,
and Metalaxyl, were tested for control of tobacco black shank (Phytophthora nicotianae) and/or delaying
buildup of the resistant population to Metalaxyl which has been used for control of the disease in Korean
tobacco farms. Propamocarb hydrochloride seemed to have a cross-resistance to the Metalaxyl resistant iso-
lates showing similar response with Metalaxyl in vitro. Meanwhile, Dimethomorph+Mancozeb and Oxa-
dixyl+Mancozeb were selected to be the promising chemicals which are able to be alternative to Metalaxyl for
the black shank control in accordance with in vifro and in field trial.
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Bl AR A gl 7S T8t Metalaxyl
kAo et A aAdS 2AME AT EDyp> 100 ug/mil
Metalaxyl A 84 70] ZAbs] 0} (Kang, 2000) B Eul)
w7t A 2 A3 e Metalaxyl 2 S )&

F JE PARIE AustnA s

ERTET

AEEF, ©1-9) B3 (Kang, 2000014 Ho] 2] gu)
AujA A Fd, A&, AgAGe sIIEAGANA £ 2
gt FFE F Metalaxyl 754 FF(EDsp= 10 pg/mDHA
P97-2, P97-8, P97-18, Metalaxyl # &4l &3 (EDs,=> 100
ug/mhHA P97-229} P92-61 #F-E Oatmeal agarollA B <F
stAA AFHFFTE AN

ARG, AlF FoRYelM TiE 2 2l Dimethomorph
(E,Z)-4-[3-(4-chlorophenyl)-3-(3,4-dimethoxyphenyl)acryloyl]
morpholine, 25%), Metalaxyl + Mancozeb[(Methyl N-
(methoxyacetyl)-N-(2,6,-xylyl)-DL-alaninate 7.5% + Manganese
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ethylene bis (dithiocarbamate) (polymeric) complex with zinc
sault, 56%)], Fosetyl-Al (ethyl hydrogen phosphonate, 80%),
Oxadixyl + Mancozeb[2-Methoxy-N-(2-o0xo0-1,3-0xazolidin-
3-yl)-aceto-2',6"-xylidide,
(dithiocarbamate) polymeric complex with zinc sault, 56%)],
Propamocarb  hydrochloride  (Propyl  3-(dimethylamino)
propylcarbamate hydrochloride, 66.5%), Metalaxyl (Methyl
N-(2-methoxyacetyl)-N~(2,6,-xylyl)-DL-alaninate, 25%)&
d3ted ARE-3HAT

HAFe] Al i FeARA 8 oA AL A
FopAl7E 242+ 0.01, 0.1, 1, 10, 100 ug/mi7t £§ SHE=E
wHE-0]2 Com Meal Agar(Difcorl AF)ol AlgFT9 &
ZF(mmy& HFsA 28°ColA 797 viF F A 7F
o) H7AL ZAS}I(Kang, 2000) 0] A2E FAPYAA
A &2 48t Probit 48 AAIStY EDyE &S}
S tHFinney, 1971). AW Al A2 Cornmeal agar H
V8 juice agar B¥ Ztz+ 57 A g8 A% 8mm
Paper Disk(Toyo SeisakushoAl A|E)E Hdux| o] F<4
o] Eol3 Micropipettes ©]-&3t Zt <Al FHEE
S8l 50/ Holrd Paper Diskoll FHA71Z F
Gl 3cm BolA 3 AP Oatmeal agard)A] 28°CE
797 Wi Fe #59 AR AN HAH 6 mm2] cork
borer® #EF& woj FAPE 74z} 107]9) Hao| HF
o] 28°ColA 1047 MiF F AL A& A8
tHCsino, 1994; Mitchell 5, 1936).

okl EAAY. 4719 APkl F Dimethomorph
FHAGHEE: ai. 250 pg/mi), Metalaxyl + Dimethomorph
F3A (FHFE: ai. 250 ug/ml), Oxadixyl + Mancozeb
Z5)A| (-%%i%i: ai. 1280 pg/mi), Dimethomorph + Mancozeb
%3} G5 %; ai. 1484 ug/mi), Propamocard hydrochloride

8% + Manganese ethylene-bis-

(GFAFE: ai 964 pg/ml) E hE%A| Metalaxyl T3}
AFEAFE: ai. 125pg/ml) 5§ A18E 2 E(Burley
21)7F 7 40771 0|2 AT FHTER 4™
N#eFR S 7hzh Ju) X719 250 mi o)A R WE
Al EH 29 B A stk ZE A o
A 3wtEo 2 AN WHRANE o)A F 459
60973l Zt7} gujere] ZEE oHFEE ZASIITH
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Metalaxyl 2F4 A3t g Fol] thgk Metalaxyl
g dAZ F dEs FAE ALsr] Ao AEFd
A ukA-8 kA S Fol Dimethomorph 5344, Metalaxyl
+ Dimethomorph  4*3}#)], Oxadixyl + Mancozeb =314,
Dimethomorph + Mancozeb <=3}Al, Fosetyl-Al < 3}Al,
Propamocarb hydrochloride 94| B t)Z22kA] Metalaxyl <+
A 52 TYIIE o] 59 w7 WellAe] Metalaxyl 7+
545} Metalaxyl A3 0] WS A At
Table 1949} 7+o] Propamocarb hydrochlorideE | <] gt
2E A7 A AR £ Ho] Metalaxyls t) A
3] AN ¢ e SRR 2AEATE Z22Y Propamocarb
hydrochloride= Metalaxyl 754 FFoA = TS A
Eofl ¥} EDs, 7ol =4 VeSS Wy ohvEr A3
ZlME L 54 Yeh) Metalaxyl 37342 ¥H8-3}
LA1EE 2 wAA A4S S o(Table 1, Fig. 1).

714 Metalaxyl ] 7Fed e A2 Add
AAE F AIB/HIT J&e HAEY FHE ALEE
A wjE) oA AR AA EHE AL A Fig.
10149} 7Fo] Yubx © 2 Metalaxyl A53 455 A
A F5E0 BlEl =2 AR ARES ETHFig. 2).

Table 1. Sensitivity of Metalaxyl-sensitive and -resistant Phytophthora nicotianae strains against chemicals used for screening

EDsy (pg/ml)’
. Metalaxyl sensitive Metalaxyl resistant
Chemicals P97-2 P97-8 P97-18 P97-22 P97-61
Dimethomorph 0.41 a° 0.80b 0.22a 0.65a 0.28a
Oxadixyl + Mancozeb 1.77b 057a 0.67 ab 325a 1.05a
Metalaxyl + Manc¢ozeb 027a 038a 0.50 ab 091a 029a
Fosetyl-Al 1.95b 822d 1.56¢ 547a 387a
Propamocarb hydrochloride 8.89¢ 1.86¢ 12.97d 45.03b 28.08 b
Metalaxyl 085a 055a 3.07¢ 237.08 ¢ 15843 ¢

*Tested on Comn meal agar included chemicals followed by Kang (2000).

®Means in a column followed by a same letter are not significantly different at the 5% level in Duncan's multiple range test.
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Fig. 1. Growth of metalaxyl resistant (P97-61) and sensitive (P97-2) strains of Phytophthora nicotianae on cornmeal agar plate included

metalaxyl at several concentration.
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Fig. 2. In vitro sensitivity of metalaxyl-sensitive and -resistant
Phytophthora nicotianae strains to several chemicals.
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SEokTh(Table 2).
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Table 2. Effect of fungicides for the control of tobacco black
shank in fields*

Diseased plants (%)

Chemicals > - -

Field I  Field I Field IIT
Oxadixyl + Mancozeb 0.9 a® 1.7 a 22.1a
Dimethomorph + Mancozeb 1.7a 26a 269a
Metalaxyl + Dimethomorph 0.8a 34a 36.6 ab
Dimethomorph 32:a 8.4 a ---
Propamocarb hydrochloride --- --- e
Metalaxyl 0.8 a 43a 69.1 be
Control 22.2b 303 b 97.6 ¢

4250 m/ of each chemical suspension was drenched into soil at
tobacco planting and molding time.

" All field trials were carried out at black shank infested fields. Field I
and Field I had been treated with metalaxyl for one and two years,
respectively and Field III for over ten consecutive years.

‘Means in a column followed by a same letter are not significantly
different at the 5% level in Duncan's multiple range test.
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Metalaxyl-> W3l &3l
A sle Eol4 AgaxE YehlE Phenylamides] 4
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