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Summary

This study was conducted to search effective control of potato
late blight(Phytophthora infestans) by treatment of fungicides and
phosphorous acid, during the autumn season, 2000 in Jeju. The
infected rate of potato late blight was higher in the fields at
higher altitudes. The percentage of infected fields at altitudes of
less than 100, 200, 300, and 400 m was 30.0, 56.6, 70.0, and 100%,
respectively. The disease did not severely occurred in the fields
at 100 m above sea level. Incidence of the disease in the fields at
altitudes of 200, 300, and 400 m was 10.0, 56.6, and 90.0%, respectively.
Mycelial of late blight fungus grow on potato dextrose agar (PDA)
medium treated with fungicides metalaxyl, fluazianam and chlorothalonil.
Treatment of mancozeb, metalaxyl + mancozeb and dimethomorph
+ mancozeb was most effective for controling the disease in the
laboratory and the field. Their control value at 15 days after the
first treatment was 62.5, 67.5, and 75.8%, respectively. The
preventive effect of phosphorous acid on the disease control in
the fields located less than 100 m and higher than 300 m above sea
level was 77.6, and 45.0%, respectively. The curative effect of
phosphorous acid was similar to commercial fungicides. The control
effect of phosphorous acid treated at three intervals (7, 10, and 15 days)

was similar, and the control values ranged from 62.7 to 77.7%.



I. % S

FMES AN Solanum tubersum L) #IEEHE S 20004/ 6,696hac] ™,
EEBS 12209902, o]F 717 AE 4,093has 61%= HHSIL Q)

ZhEA AuiAlel A4 RIS E RES s %R(Phytophthora
infestans)S B ®HIY KIB4R 20 ¥ BAERoO =, 3N ol
T B 20~35%9] BAS Bola UTHEINE B ELRBE, 1996-1999),

e Aol sk data, 99 BREY BB olg e R
7 ohg we g2 A ol B ERY BES F= ot =3 49
dME A4S FAOE e EWFE/F Bon, Ermoz wu 1845~ 18461
A=Az Aol 9§ WiFoz 28AMNY 1/390 9 1002 o]
YIHE To2 LA OH, 1508 Fo| FAMS EHoz BASITGD
sk thaboll ko] RS 2 dsla JohhhER 2, 1976).

(20000 dHF-2o] A 25T W] HiESiRo) WK BiEELto] 5
T, A KIRAR 0, F R 16~21T 9 HEHRE 98%o0|Abel o
W& B 3~4RsR Aol B olE MMMES BESTT sQo
o, ZEol tigh EHitko) el Nishimura $(1999), & 5(199), & %(1993),
# 5(1994)2 metalaxylol td Eiito] M2T WEsHY)

Ol REFBEMEE oA A, 43 EvlE u3 So m4ss @
ol thall X EESEEE(HPOs)S FIRISH BiREA%E7} o] Rolx oz © KRt
il gtk iy R phkkel i Hrs uFe AWl & HE
AHE FMT) B EEBQ AL ANA) BIES L AE e o
& BEREE HHFH EEHE FAE ST, REMY BEER 2 K
B BbRE st mMmS ol 8Y PIRME RBS fEiFsidon o
R E &3 vhojt}
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W) Hed O BV (GK. Phyton = Plant + phthora = destroyer)2}:

el WS M50 A om(Erwind Ribeiro, 1996), 7Fabe] Hwlg dod): B
¥- Phytophthora infestans(Mont.) de Bary2X %Lt #a, Ente
59 7hA G golrt. At e 18459 Botrytis infestans Montagne
welol A7t 1862 Peronospora infestans (Mont.) Caspary2 W R Q1.
de Bary”} 1876'd Phytophthora’&S M&A #&std Phytophthora infestans
(Mont.) de Bary® %HE3l¥th  Stamps $(1990)S HRpyo = HES
Phytophthora®: 67fo.2 /pfston, o589 NE S AAAARE g
gl ol&¥al vk Il BT fHRS: AAAG 8 459 EiKsEo] 67
feghpell st gtvka b Aol A& #ifol#(Nakata®t Takimoto, 1928), &
Mll= 2189 A& o] MbE ol Yo HERMNIEAE, 1998) o} A7}
Al Aol g HRE v Aol FArHith, 1998).

Phytophthorati - chromistatf2] ¢ ¥ (Oomycota)oll £33 FH2A
TR ol KBRS - EOR Foiu AR HAETE Stol 2709 WE
7R L TE BKEY, o)Ee KoM EEitkoln BEY B 9
Bk fRo) R ik FR SN BAETI U 2o st
e EERAZDGT 3R tHAgrios, 1997).

H(1975) ¢ &MEel &3 1S Mltol don ®Es vow Bastx
i, =3 BT PETRE B F2 IS £3t9 FASY,
A BE R BE § ko] $o9 1~20 FEW Kol ygdon
stttk 1w EF Lol A dold& £ e HMAMY HTE A9
Lo AN BN Frmmol AT Agsta, FAde BRY HEoY
AX v, 32, A4 2AESY UE FXmy Soladn sdd

rlo



BT BEClY e BRE Y, th $996) P cryptogead] o @
ZlMeE, B §(1998)e P palmivirgel 9@ Alwjtjedw w =
(1998)& #fd ol X AWE dodle F& P cotianaeSt P, drechsleri
2 38T it $19Ne AREv)e P cactorumol )& &K P,
cactorum¥ P. cambivora® <& A}3 PELFHO) WAt sQo)
K (19N &A SAXNZRE P citrophthoras TEEHeY, &K B
(1998)2 Hol, Atz Wi 5o Y £7] o] A3 HWEMS Hol:= p
aactorums W&}

WWEOI A ZAbo] WASlE S 18FE0] o (BEMYKESE, 1998),
BN E 1182 BEEJed 213 &F, 2249, ddoy Zo| 7}
 RIZE =3 dohit 5, 1996, 1997, 1998).

BEOIA AoREE RIS Y, K 59002 350 KR BARS 4~78%
QAom, it 1A B Ty 333%, [LEHE KB ke 39% 1 8
At H19W)= 1990 g /o) B 4 E®ie] gAYy Beke
72.5%2F 3l #HiEE ),

Tsao(1990)= BFoZ Q1 2 k@ BES mE EES & B4
el Az ZEehA Reitd deow, Be HKESS T KEE
AT #ESF KREZ Rzt 497 8dxn 39 Krause S(1975)e
"BLITECAST"2h= M BEEES /MEsla o) &3l gt o= HE &
B, BE, BRES] REEXS o/ & Severity valued] 93t 9o @
£3a iR ® S Brste Aladolth ZUldlNE & $(1994)0) JLEGH
AN AR, E 5200002 3Gyl o] QB AWL FFY =
ATk 3}

BRES 535 Mol Y #Eyitkol 23tk Nishimura $(1999), &
5 (1992), # (1994), & 5(1993)& 72} o) metalaxylol] st 24
HhwEde] Wl B A3, HAE 0% A 5% kAl HEHibEE
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ojgti dtPom, w3 I;F EHEA YHME B 5(1992)e 21%, ‘K
(2000)1= 25%7} #Efirtel ek o)

Shattock(1988)oll ]38t o] metalaxylo]l &l EiiHS UYeElU=
712HE THIRES Y SRS B E A (diploid:2N) o] 7] W&o EMES
oA o FE EHitE RSl Wol Yeue Aoz #Estn Uk wd &
5 (199)<: dimethomorph7} 242} @ikl ol 2bal skdon & (1993)°
dimethomorph®t chlothanonil € ik B2 gk Q).

KoisBibrol REgELISLe] MEE o] &3 HIRE WEA o) Folx a1 ¢
=, R/ S(1998)2 71EAY BEVL EvlEe &S AASA WEA 7Y,
¥ S(1998) etk #ER(PH 100183H)S EntEo] #r&sd gkl
EHIol 7he @ Aolghal stk HT A, b, AF EvlE 513 Lo
5kshe Aol el A GRS o8 PIBRHIATL olFod AR: &
ARSI o], miRt(HPOs)S AR &3] (st a &= P HEEM
& 7HAL glom, o] FxE WATE FAHSte RES) BmAH W
& st GNEES AR M AVNAY AED SIS A7) Y,
PEEe W Lo A ARl E RSt HHIMS Eolk Rom dd4 )
(BEERHEE Wb, 2000).

M(1998) = su4ER%EE (HsPOs + KOH) 200ppm X 2]2 dwWe] gkt ES
SHds] HHIE 5 9dan, 43 B 100ppme HaE W o) KEW
olm, =& gyl 2,000ppme HEF AH BHRES 90% o] Atelat:
shdTh U EntEe] 2,000ppme 7Y Ao E AT I A mELE
el RS 95%%1 WY GME MAES 101%2 Sudae ad)
Aol skl o™, Forsta 5(1998)& kol it 82ppmS $¥EASIH 3
T LA go] 5%2 EEH 100%0 vlE WA A} e EHSIT
st}

l



II. #8t 2 Hik

1. PNk 71233 B B4 834

7). EFEME
BME 7hE A EEm AE BERS EBHE EES 100704004 20009
1149 3dFE 74707 493 BHESGT. 47) A9 FmRMES 257
Y U~ FYKBAB), FATE dIE AL-GE Y
TR A, HEMKS RAFE FAR Pu-2A] Y, SAFE =
A~ FAF 2H Y B 474 E5RE ue BN ELEEY g8
# 100mol s}, 200m, 300m, 400me] E&FI= 20~3070 EHS Hastsch
. EEN®
RUFY) PiEdd HARE EM(BHREE 1999)9 2A 23] o8 XAy
(ER 2EE WSt WBE 102714 @ 20K%s Yoz ¥E Y742
At £ WE T7189 BRES Fhoh
¥ FNE - 4A+3B+2C+D/4X ZALEY]S X100
AR 34 013 £ E7] #IE, B Yol 34 B #E0] 24 o),
C:oolA 1/2 B 3t A 97 o] #IE, D :QlelM 1/4 345,
# SR SEREGERID) - /N1~25), S2B~80), 851 ~T5), H#(76% o3

2. AAEH BB By AR

7h. BBBAA S WEAF BE BE

1) ABEK

BEMERREABEAN N H#ste] REZQ FWE P-Cllsolate )¢ V-8
TR A A BHEES $ 18C fHild Rustd Algsigon), mER
Bfbeol A &4 e P-20001(Isolate 1) S ¥{B&EHk=Z (#AISHSCH

-7 -



2) RA%EM

Bl ghaboigel] B 4URElo] AR Ax 15% 9 HA M
ar B (HyPOs + KOH, 100:83 HR fEg)o = stAow, ALe3 EgEo
A, RREORSE R, BRESEE Table 19 e,

Table 1. Detail of fungicides used in this study

Fungicide % of ai. .and Di?ution(x)

formulation with water
Metalaxyl 25 WP * 1,000
Metalaxyl + mancozeb 75 + 56 WP 500
Metalaxyl + copper oxychloride 15 + 35 WP 1,000
Dimethomorph 25-WP 1,000
Dimethomorph + dithianon 8 + 30 WP 500
Dimethomorph + copper oxychloride(Cu) 15 + 35 WP 500
Dimethomroph + mancozeb 75 + 667 WP 500
Mancozeb 7S WP 500
Fluazinam 50 WP 2,000
Chlorothalonil 7 WP 600
Oxadixyl + copper hydroxide 8 + 62 WP 500
Azoxystrobin 10 WP 1,000
Copper hydroxide 77 WP 500
Famoxadone + cymoxanil 9 + 12 SC 1,000
H3PO3 + KOH 97 + 8 500

* WP, wettable powder;

-8 -

SC, suspension concentrate



3) WEI®

A2e] RS ERY F ZATHWA(PDA : I AN0g, TEF Ng, o
A 15, & 1¢, 120C 083 B#ol ¥7He g HE2v2 (8 7cm)ol o
0ccd= ¥ 23 ¥ RBEHKES EAESY, 18C fEMolA 10U vjosta
WS EREES WESNT. 221 B RS 2 okl: 72
123 1/42 €9 REABS o, Bz Wxd SREe dE¢ &
ARRES WHKY BF SNste] kBB YEHONE 2e¥: 18T
AN 108MH &S ¥ Bfo] Hal® Be|wlolvs FARN kLM
< WESS EHER NHKES FRE A

. BB AA % B SR AR

1) AURSE 2 ABERT

W] AR AH7} YF 9 BE  dimethomorph + copper oxychlaride(Cu)
15 + 35% WP, metalaxyl + mancozeb 75 +56% WP, mancozeb 75% WP 33 2000
d ZEHERE ethaboxam 25% WP 159 5oke 71X 3 BMEREHE
Be &7 &ABE 20003 89 20¥99 A SMES HAsY B3 Q )
2) MR U XA

Oy 3wtEoz EHS EHISY 20008 119 18U 7 AmEms
BAR ¥ 7,159 Fol 2 zAlel1, BREK, BRES BHIERE K2

# BEEM, URET BEERAR Aagros sgu
* DIRRE(%)= [(EEREBHE -2 REE)/ EEERRE] X100

3. WBRMES ol 8T ALK Bk RE

7b. ERMREN RO o @ BBk B
1) ABBHT L AREM
BIERREEMRE HFEABBGER 100mAN g2 ARstd £E

-9 -



X BHAETS BAFZ Y98 FRAEL 300m)e) BF BiTRkE ¥y
A Z+zt 178 A

AARMT SHMRE(HPOs + KOH, 100:83 W¥K)7} Hm@monys =
S(1994)0] Zrateigol a7} AT #4E$ dimethomorph 25% WP,
FTHSEAY YA B AHZEMQ dimethomorph + copper oxychloride(Cu)
15 + 35% WPE Z+Z {tfstgnt.

2) RE 3 AANY®

ABES G 30Eos mRME ¥ HBBES BR RAdid X
il 7, 10, 209 Fol HENAOH, FFSZANY WERES HASA
BRER, BRE, HRES 44 BB

. ol MWARIR 2 EAARIND BE SR

1) AWEH 2 Hk

BMERELADE S50 RBE SN N FEAT(A0X60x6em)ol ## 2 12 E
WA NREE Aol Slol Fi5 60) AT AP Fol g AR BHETHE
MRS BRES 3+ =AU

AR T TREEAE 3RESZ RENYL, olIAY REREBS 7,
10, 1592 33, AW I L BET thed oldad 500MAe AT F
el MBRAE F Bfsted 109 4o HAson, BEENAR B
AERS EH BRR BRE, RES 22 gHsan.

_10_



m. &% 9 %

1. MMMIRA 7HS 3 A #5% Bk
2000 119 745E 11970 480 BMER /M2 EEm 47 B
BB BRat ROLE HEY HEE Table 2014 BE wie} 24}

Table 2. Occurrence of late blight caused by Phytophthora infestans in
100 potato fields at various altitudes in Jeju Island.

No. of No. of fields infected
Altitude
invf:;nga M v Location
m) No Mild "% Severe VeI
-ate severe
<100 20 14 4 2 0 0 Pyeongdae, Pyoseon,
Nabeub, Changcheon,
Sangmo
200 30 13 3 11 2 1  Songdang, Seongeub,
Bongseong, Seogwang
300 30 9 2 2 6 11 Daecheondong, Eoeum,
Gasi, Bangseong, Dirggwang,
Gwangpyeong
400 20 0 0 2 6 12 Bongseong(hoajeonboorag),
Sangchang, Gwangpyeong
Total 100 36 9 17 14 24

BE7E Eobd £% BABHR U BRES RolA: MEEC Ted)
BEFEMES B 100mo] st 30.0%, 200m 56.6%, 300m 70.0%, 400m 100%
2 UEon, BEE 44 @E7t 2old4E FAs wolin 54 %

- 11 -



(BG1%&4)" 01 HatA BEd HXE BE 100m oldHE 0% uhg
200mel A& 109, 300m 56.6%, 400m 90%<) B4R M c) YA o
2 AW BEEHREK U BKES 9 22U, o Arldi KiEo] o}
AL FE fEEoln, 53] 109 22U~1149 29 Abo] 8Uze] HH
EIME —E BEHZ ARos, BRBE 755~839mm(RE AR, 20002
A BE Zol B & B4 ¥ ERNoZ NZED)

Fig. 1 o= gD, #&5 28 BREESE JeryAn.

N
& Pyeongdae

Hanrim

Pyoseon

@ : Very severely occurred, O : Severely occurred, A : Moderately occurred,
A @ Mildly occurred, [J : Not occurred.

Fig. 1. Severity of late blight caused by Phytophthor infestans

at vavios altitudes of Jeju Island

-12_



F 3% 1986 R E 1991974 57047 109% BN ERBE K%
AR BRI THEME RN IRREE, 199D, BME hILRIHE S5 LRSI
B7h 2o EEV GolN 1, BARS Bon 23 AKRE} Fo}
As Aol Foste BEEL BE 24 MEsl: Aoz YzEn =
Sl WM BTh Aol BA%HER 2 BEE Bod ot oux
ASE ALEFHRS Febde] RAAAUN KRREST o EEo A
AT ol ¥ MEZ B o BN Sl MK HRaE) 9
& 7hE A Resstol ol@gol slom, B3 ust e soj= B E
7t € Aoz Bedch

]u

Table 3. Mean air temperature, precipitation, and relative humidity at

different altitudes of Jeju area in October, 1986-1991.

Altitude(m)

Meteorology
<50 100-180 300-400 400-500 700-800

Temperature(T) 18.1 16.8 14.3 12.2 116
Precipitation(mm) 39.8 369 427 51.7 73.0
Humidity (%) 69.7 745 74.2 819 86.3

2. 32 K H B B A
7h. BERBAXN O EHRAHE KPR BT

22 EAAE A% BRHKES W ARBE 14%& 3} &5
BELHS Z17to] PDAMAS FHime & H@AL Le¥a 18T g ol A
1043 HES & WMk A% =2 WED 23E Table 49 2.

- 13 -



Table 4. Mycelial growth of Phytophthora infestans on media with

different fungicides

Mycelial growth after

% of ai. and Dilution(x) 10 days

Fungicide _ _ of incubation(mm)
formulation with water
Isolate I Isolate II

Metalaxyl 25 WP 1,000 30¢ 5.3¢
Metalaxyl + mancozeb 75 + 56 WP 500 Oa Oa
Metalaxyl + copper
oxychloride 15 + 35 WP 1,000 Oa Oa
Dimethomorph 25 WP 1,000 Oa Oa
Dimethomorph +
dithianon 8 + 30 WP 500 Oa Oa
Dimethomorph +
copper oxychloride(Cu) 15 + 35 WP 500 Oa Oa
Dimethomorph +
mancozeb 75 + 67 WP 500 Oa Oa
Mancozeb 7 WP 500 Oa Oa
Fluazinam 50 WP 2,000 3.7 3.8b
Chlorothalonil 75 WP 600 3.7b 10.7d
Oxadixyl + copper
hydroxide 8 + 62 WP 500 Oa Oa
Azoxystrobin 10 Wp 1,000 Oa Oa
Copper hydroxide 771 WP 500 Oa 0a
Famoxadone + 9+ 12 SC 1,000 0a 0a
cymoxanil
Cyazofamid 10 SC 500 Oa Oa
H3PO3; + KOH 97 + 85 500 Oa Oa
Control 19.5d 19.8e
CV(%) 16.4 23.0

* Mean separation by DMRT at 5 % level.

_14_



Wi-Eel R¥Eol mEY WMAdME FRE 4RIN Eigou
metalaxyl 5 3fE°] wWiAldME EHKIt ARIAEH, EEEY ABEK
19.5mm, HEE# 198mm Uu]l K3 fluazinam BEEN = AR
3.7mm, HFEEK 3.8mm, chlorothalonil B o] A ¥ 7= 3.8mm,, ¥HRE
£ 10.7mm 42 £ K3 HFig. 2).

Fig. 2. Mycelial growth of Phytopthora infestans on media with
different fungicides. a : mancozeb, b : fluazinam,
¢ ¢ metalaxyl, d : chlorothalonil, e : control.

metalaxyl EHEENM = ABEK 3.0mm, BBEHK 53mm¥ 24zt ¥4I
A, o] Ade # T(1992), & F(1994), = S(1994), & 5(1993)
°f FREol EHittel At Ruy WEH —FKIE FHEolAY. 2Hy
& 5(1993)& dimethomorph¢} chlothanonil®] B E7} =tohm 349
=, & A chlothanoniles A#7 He Aoz Ued oS 35
o BEEE BREC Bfitkol 82 Aoz yzyy

Wkt RS 2 12/ B RESERS HER] 12 142 =
A 22 AW WHEY HEE Table 59 21},

- 15 -



Table 5. Mycelial growth of Phytophthora infestans on media with 12
fungicides of different concentrations

Mycelial growth after 10 days
of incubation(mm)

.. % of ai. and
Fungicide forrmilation Isolate 1 Isolate 1T
502 5% 50% 25%
COnc. conc. Conc. conc.
Metalaxyl+mancozeb 75 + 56 WP 0 Oa 0 Oa
Metalaxyl+copper
oxychloride 15 + 35 WP 0 Oa 0 Oa
Dimethomorph 25 WP 0 Oa 0 Oa
Dimethomorph +
dithianon 8 + 30 WP 0 Oa 0 Oa
Dimethomorph +
oxychloride(Cu) 15 + 35 WP 0 Oa 0 Oa
Dimethomorph +
mancozeb 75 + 667 WP 0 Oa 0 Oa
Mancozeb 75 WP 0 Oa 0 Oa
Oxadixyl + copper
hydroxide 8 + 62 WP 0 8.2b 0 7.8b
Aoxystrobin 10 WP 0 Oa 0 Oa
Copper hydroxide 77 WP 0 10.0c 0 10.2¢
Famoxadone +
cymoxanil 9 + 12 SC 0 Oa 0 Oa
Cyazofamid 10 SC 0 Oa 0 Oa
H3PO; + KOH 97 + 8 0 Oa 0 Oa
CV (%) 27.2 20.8

* Mean separation by DMRT at 5 % level.

Table 58 HW BREFER EAEE 12 BEE BEY A dAE 25
RAREM7T AR Rk 12y KRS 14302 MY wR|oa=
oxadixyl + copper hydroxide REEEE A FABAEF 8.2mm, HIBEHK 7.8mm,
copper hydroxide REE AN HABEHK 100mm BE&EKE 78mme] 22 4
RES BA ol BES LT HCw)S IMHOE St A2 (EREEA

_16...



W ER M%) Bolxe Hoz ey}
@Y Table 49} V2 BKEl $FS A% F BHEY BEFE B
S WA gEstd EKIH AES MTH LEE Table 63 2o

Tahle 6. Effect of 16 fungicides on mycelial growth of Phytophthora infestans

Diluti 3 Width of inhibition
% of ai. and ilution(x)

Fungicide formulation with zone (oo
water Isolate I Isolate I

Metalaxyl 25 WP 1,000 od * Oa
Metalaxyl + mancozeb 75 + 56 WP 500 2.2c 12.8b
N a4, CPeT 15+35 WP 1000 od 0a
Dimethomorph 25 WP 1,000 0d Oa
Dimethomorph + dithianon 8 + 30 WP 500 0d 0Oa
Dipeomemt s e | sl we W o
Dimethomorph + mancozeb 75 + 66.7 WP 500 1.0b 11.5b
Mancozeb 7 WP 500 5.7a 16.0c
Fluazinam 50 WP 2,000 2.3c 2.0a
Chlorothalonil 75 WP 600 0d 0a
Qradixyl + copper 8 + 62 WP 500 od 0a
Azoxystrobin 10 WP 1,000 0d Oa
Copper hydroxide 77 WP 500 0d Oa
Famoxadone + cymoxanil 9 + 12 SC 1,000 0d Oa
Cyazofamid 10 SC 1,000 0d Oa
H3sPO3; + KOH 97 + 8 500 0d 0a
Control 0d Oa
CV(%) 85.3 455

* Mean separation by DMRT at 5% level.

- 17 -



Table 691 Ueld £RE HW metalaxyl 5 118 A= HILEEO
BHER ot B Bitkols BHER MHAET Yojxs oz »
Aok 224 dimethomorph + mancozeb BEEANAME REER 1.0mm,
HEEK 11.5mme| By BEEE disctd LHAGHILMRE) O Ao,
mancozeb REENNE RAREHK 57mm, HEEHK 160mme] MBS v
A H(Fig. 3). 53] fluazinam BEEIMNE REEHK 2.3mm, ¥PEEFk
20mmE Ho o] EME BEFMEY} EHER MHREE Ao BELE
= Ne™, metalaxyl + mancozeb BEENME REEHH 2.2mm, ¥R
B 128mme] MfEel BEEAEH, metalaxyl HEX S mancozeb
By e Rez #Edh wal g B4y Ad: EM RBH
°f ¥ BEMKEN Rt gtol AT Eitol BAV B REBBEM
<l mancozeb® A Ao) uh$- LW Bk Hikolety EAIE T

Fig. 3. erctofmxmebnyoeﬁalgmwﬂ]ofﬂymﬂnubfm on media
a ! isolate I, b : isolate 1I.

- 18 -



. BBl S Bk SR

MAANGAN EHLE 3] R BARSES 2R BagHe 119
179 @t 7, 159 Fo BFRMEES ZAS £EE Table 790 e
uhs} 2o},

Table 7. Severities and control value of potato late bright at 7 and 15 days

after treatment of fungicides in the field

ti o % infection % control
Dilution % incidence

Fungicide (x) with area per plant value
water 7 DAT I5DAT 7DAT 15T 7DAT 15 DAT

Metalaxyl + mancozeb 500 80.0 933 185a* 20.7a 151 675

Mancozeb 500 733 933 222a 24.0a 0 62.5

Dimethomorph copper oy 700 gsc 150a 1540 271 758

oxychloride(Cu)

Ethaboxam 1000 767 86 178 182a 170 720
Control ' 900 989 218 638 - -
CV(%) 240 299

DAT, days after treatment

* Mean separation by DMRT at 5% level.

EBFA 7Y F BRERS ERE 90.0%° Hd REBEMSS 0~80%
10~20%3 = o Wg # X82E AAY. ol: BE/ B3 BES Zo}
=REDEY @FRE 2oz ¥AY BREE ERE 218%0 i
dimethomorph + copper oxychloride EE A 159%2 713 wgeton
ethaboxam 17.8%, metalaxyl + mancozeb 185%%ith Wix|A|Hol X 743
BR7t F%Y mancozebs 222% 2 Q23]8 EHEEHU BWAEKO =T
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ol ERHAB 2W BHRABI YA RRXAT mancozebrt EEE4:
R AHE s, AERE 59 ERCZ BREES B2 Yeg R
2o

159 9 BRRS MAE 989% sl ABEMS S 856~933%=

A8 EZRV AUADY, WREE WEE/L 795 2AA 218%l s
638%= 2% ¥ BFEES RNo F£3) EREUSoY,  dimethomorph +
copper oxychloride(Cu) REENA 179%2 7439 159% s 23}
2%, ethaboxam MEEIA 182%= 7HXS 17.8%°] H 3 0.4%, metalaxyl
+ mancozeb BREEE 20.4%°1A 185%= 19%, mancozeb 24.09%0l ]
222%% 1.8%Ytel ol UAATH melx BB oY HREHK T
< F #ERE B/ME3le Aoz ERET

ol B¥E BREY dimethomorph + copper oxychloride(Cu)7} 75.8%,
ethaboxam”} 71.6%, metalaxyl + mancozeb7} 67.5%, mancozeb”} 62.5%
CIATH BIRE ERE AUAT BRKE DT BREJCZ e 2
°lE Rt Ro= AZEY. o] KRE F 5(19M)°] dimethomorph?} FFEE .
2 AFAT: BT ¥R 2L YBHAD. So] metalaxy] BEMQ
BF REESE 2802 AR/ o)A m Q1o mancozebst AR
T REA 9ot ARVt AIFS Rog Yehg)

3. BIRMES FINY A R Bk

7h. ERRREN RFEo| oY B A

1) XEAMAA 9 g

BEfT 228 #figsto] BRo) 0cm FEY o) SRS 50047
dimethomorph + copper oxychloride(Cu)& 129 19 ®Aska, 10, 209
¥l 2t BAS HEE Table 83 ).
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Table 8. Effect of phosphorous acid and fungicides on control of late

blight in potato nursery boxes

Dilution(x) . . 9% infection % control
Treatment . % infection

with water area per plant value
H3PO; + KOH 500 333 10.7a* 716
Limeth h +

TETIOMOTPA = Copper o 20.0 115a 76.1

oxychloride(Cu) .
Control 65.0 48.0b
CV(%) 45.0

* Mean separation by DMRT 5% level

# The phosphorous acid and fungicides were treated on December 1,

2000, and disease severity was rated at 20 days after treatment.

Table 894 BWH fEfspkKo] msE #AE = 33.0%, dimethomorph+
copper oxychloride BEE = 20.0%2 #ERE S 65.0%° Y3 EHEKO
SokTh ER HSE T G BOAAE 10.7%, dimethomorph + copper
oxychloride(Cu) #E 115%Z #EH 480%K T} Sol BiRES zt
2} 716%, 16.1%2 WA= =%t

2) WEmBAA Y HE

FINERFERMPE AFEABESIER 100m)olA 20008 119 793 17
Aol 2zbe] 10Y¥ RiBRoZ FLEE H#HAASIL, 7, 159 3o FHHES LBE=
Table 99 #rt}.
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Table 9. Effect of phosphorous acid and fungicide on control of late bight

in potato fields at 100m above sea level.

[o) 3 1 0,
Dilution(x) % infection % infection % control

Treatment with
water TDAT ISDAT 7DAT 15DAT 7DAT 15DAT

area per plant value

HsPO3 + KOH 500 300 711 93a 1l.la 576 776

Dimeth h
methomorph * 500 700 856 153ab 154a 271 761
copper oxychloride(Cu)

Control 900 989 239b 638b - -

CV(%) 225 450

DAT, days after treatment
* Mean separation by DMRT at 5% level.

% The phophorous acid and fungicide were treated twice on November 7
and 17, 2000, and disease severity was rated at 7 and 15 days,

after treatment respectively.

WestkaRo] BT A S 500%, dimethomorph + copper oxychloride
Cue 700%=2 JWEES 90.0%°] H3 Fpon BRELT TR
9.3%, dimethomorph + copper oxychloride(Cu) Bl 7} 153%2 fEE o)
239% Bt Goktt. I PiREE 47 576, 27.1% 2 TARAE mEE s}
ZhoU 2RWOZE QAT ole MEEC B BEEIL ol 2
e o 2 HiEKe] Holzx Reow Hprdr)

159 ¥ HET HRE 79F B BskERo] THAME BAs 50.0%
ol 4 71.1% 2, dimethomorph + copper oxychloride(Cu)¥E 70.0%° A1 856%
= 156%, HEEE 20.0%04 989%=2 89%7F BT #mEE HES Bl
BIREE oM BURE7) 9.3%0lA 111%= 1.8%, dimethomorph + copper
oxychloride(Cu) # € 153%°1A 154%% 0.1%7} &5 ©)n|stA ®m
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HAAR, EFEE 23.9%°014 63.8%2 39.9%9 F&F #BmME BAT} o
T mAREY BERAGETS 1, 233 #HAd & oln & HRo) MHw
Fefol At T AL #RY Ao AL [RET THME 776%,
dimethomorph + copper oxychloride(Cu) 76.1% 2 &3t walA fis
ol M e D 3 BRBES 3 HAY &£ UL Aoz By
o, 53 DMES EAERRC KKy 9Ed HF s

3) sl kol A o] KR

EBEMNE RE& & 30019 #AEFANN AL FHo RS
A ¥ FAXVE ZE sty 20009 109 279 2t ERAREET
dimethomorph + copper oxychloride(Cu)E ##stn 79 34 H&HES KE:=
a9 48 2}

3 Control vaiue
- % —o— Mean infection area per potato 1 60
X 750
N~ w F
=} : 18
E 7}
g [ 400 5.0
» 60 1 40 ®
& 50 450 %
g o %7 413 >
« 40 + 5
S £
g 2 12 §
E 2 R
110
g 10
z , ‘ . .
HPO» + KOH dimethomorph+copper control
97+86%(500 X)  oxychloride 15+35%(500 X)
Fungicide

Fig. 4. Infection area of late blight in the potato field at 300m sea
level as affected by phosphorous acid and fungicide.
% The phosphorous acid and fungicides were treated twice on November
7 and 17, 2000, and disease severity was rated at 7 days after
treatment.
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ST GoSHEE R 45.0%, dimethomorph + copper oxychloride(Cu) 2R
B 550%=2 ®EES 75.0%Ro BEMoA. a3y BRE:E 2z
45.0%, 26.7%=2 W%, ot oA kT ule} B HHK HRBo &
EEQ 73S 74 Ateld 75.0%2 F73) @MY FREoIVE v, w=g
olul Y BN BEHKE 2 APl et A EEE 2
FEld AW Aoz FEET X RABEE WS BEREC $o9
2Pkl RAZE o, 53] gt BREE BFAME Mt
REHE BE A& Aoz Brdd.

Y. oAt g e AR L MARIEN BB NE

EMERFERMRE FARRESNA 20000 109 269 A EHEo] 20cm
AE o HE BEY RRES EBL 109 27Y9REH 7, 10, 159 MRS
2 77 SHmES Bndtd, A& AX 8 15 25 359U Fol 4 H#Ha
ke 19 5 6, 79 2t

100 — e mrme e e aan
80 -
—e— control —o— 7 days
— 70 —+—10days  ——15days
X
F 60
c
3 50
2 4w
& V
10
0
8 15 25 35

Days after first treatment

Fig. 5. Effect of phosphorous acid treatment interval on infection
rates of late blight in the potato field.
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BREe 8Y ¥ BANNE WEE} 796%0 o) 10407 MRS
248%, 15933 HMAEE 226%, 74973 #MHE = 28.1%°]HFig. 5).

TAME REET MEE k) 511%~716%9 BRAEE Bao
o, 159 F WEIME BT 5% Al 7907 BAEE £ 10932
415%, 159317 385%% mEMel: vlastdon, MEmol Ha MR
AUTh BY F WEMIT WAL R7% el 7UN MEEE 426%,
10497+ #AEREE 4.3%, 154NE7E 434%= EEMA= E£RV Q%o
W, 35U F HWEANE TA 043%0] K 7UDH FTTE 476%, 10
AA 499%, 15974 44.0%olth. et w9 BE S SRR
Fo Mol U4 ¥t ¥ THMES 15U MECD YEHE 79 gHoz
B AR WS s e

80 r

70

60 ////‘
50

/ —e—control —e— 7 days
40 / —a— 10 days —— 15 days

30 / /

: ///

8 15 25 35
Days after first treatment

Infection area per plant(%)

Fig. 6. Effect of phosphorous acid treatment interval on percentage
of infected area of potato late blight in the potato field.
BAE A BAES N2 HEe RYed 8Y ¥ #HEANE &k
E7} 16.3%0] vl 10933 ZEFE 22%, 15977 A¥EFE=37%9) 6t
B 74%E AXTFE BRERAAY Zo] 42%= wekoy, RERME
ER7t IUAH(Fig. 6). 159 F XAl A E Bxal7} 413%2 25%9]
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€ B Wk 7U3F MAEE 122%, 10U93F 136%, 15°2HF 10.9%2
74%~114%9° BmME B JEE vl HEMIAUL. 259 ¥ HE
ot MEEZT 620%2 AL Ewm @BAoY, 7937 AxTs 13.3%,
1043 15937 X FAMNE 18%UIE M 287 HYon, 359
¥ AZANE FAY 67.1%) K3 74937 AXTFE 191%, 109 15
WA FETE 24% Wolth. WA K RGBSR gmEe 159 MR
OR F¥HE 7Y Ao A¥Y KE/ v kAT

w ’_ e . PH— —_—

Control Value(%)

3 3

X
g

i
-o— 7 days \

—— 10 days

8
|

—x- 15 days

8 Days atter fist eatment *
Fig. 7. Effect of phosphorous acid treatment interval on control values
of late blight in the potato field.

8Y ¥ MANME 1093Fd HIX T BRE 864%2 71F =%,
159438 77.7%, 743 743% MECIAtHFig. 7). 159 ¥ HEANE 7Y
A ZEFE 706%, 108933 70.0%, 15437 735%0]|5, 259 %= HzH
A e 7UNE MAEE 785%, 10973 69.9%, 1534 70.4%0°]™, 35
4 F ABAME 7434 715%, 104933 639%, 1597 AXFE
62.9%2 YeEistn ool BEZ B o 8179 I FHER BHRE%
Bstal ofdAtd 500Mi g RESE HEY BRKES HEY 2 Qo
R BRBRA Bt 14%0 Exgos oj$ HFY Aoz Erso) A
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V. ¥ %

1 20004 117 b&) #tus 7M7) e Bl oM Ema) B4
BEES #HAd SRe ey 2o
7h RE7Y woldSE B BAEMK EoAE fFAClYEd 100m
olstel M & 30.0%, 200m 56.6%, 300m 70.0%, 400m 100%2 ZA}E) ot
Y. BRETY 51% ol AY RS B 5 100molstla e ww
200mll A& 10.0%, 300m 56.6%, 400m 90.0%°] T},

2. BN AR BAle FRStT Qe A% BB, BENES Wi
stz FNABY BSABS AT FR2E 927 2o}

7h AW B HR9 EABE 14/ wRd FRES BEsd
BRI 23S R4S #E metalaxyl 25% WP 1,0008H, fluazinam
50% WP 2,0008l, chlorothalonil 75% WP 6008] 3f&<] &M fE o) A)
T HR7T ARSI

W AT AT QMY ER 11ES Bol BAY wWxd EEsd
A HEZT ¥ mancozeb 75% WP, metalaxyl + mancogeb 75% + 56%
WP, dimethomorph + mancozeb 7.5% + 66.7% WP 3f&o] EHSA L, B
T BHARRIMNE AX 159 § FHid gz 62.5, 67.5, 75.8%9]
BiBrEE Bt

3. Kbk E 18t TigmeEl(HPOs+ KOH) S F s #32: g3 2}

Zh IR R L BRI A BREY) 45.0%2 Rton} e
WA 776%2 BRAER} 2R Yol BRZAE FU4T)

Y. CofHREY 15 RPROR A¥Elox 7Y, 10U 1 ¥ F AT )L
BRE BIoH, BRESE 627~77.7%2 U},
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