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HFREMEI% (phosphorous acid, H;POs) FZKESWE LI (1:1, wiw) AYSESE[LER
(potassium hydroxide, KOH) HA14% Ml 8L i nn B R - AL ST HAIME  (neutralized
phosphorous acid solution, fi§ff NPA) 3HIE HEMERE (Phytophthora infestans)
BRI R I HIEIRE )T 45 rye B 55885 | > NPA FAENERE 1000 mg/L R a]LL5E 24l
A HEE Rk B AR R B RS 5 © R 100 mg/L IFf - NPA ¥ Ehd: KB
RS 5 2 S35 7l Fy 21.1% B 69.9% 5 (HAEARIRE 10 mg/L [Kf > HISE A M)
HIPER = 1999-2000 £ FHRETEBEASRAR @ ERE VIR AERE - KRR 1000 mg/L
& NPA IEJaf 8 safefa adBd &l A 301 mifd - k% 7 KiEH 1 X -
HAE 2 R BT R R R R . » SRR RTGER 53 1Ry 30.1%EE 36.8% » fifi
FH 4 RE&BIGZR53 7Ry 65.2 il 58.3% 22004 FAZR2 2005 £ EFAE R TE i
EaFAEST 3 KGAEE > 1000 mg/L .2 NPA ffiH 3 X% > {2 3 2 - JRrTHAEARE
Fopn (EA B OCEEZD hhiE) MUERHIREIREE 40-60% - HET AR S LR EAEE
J& o (HACHERERYZ=ET - NPA 7 1000 mg/L R NREMEMHREEA 20-40% - fi

A SRR -

RASEAR - nafhR - WL - FREE - Fl - INENIE -

[l

By

WGR 2 s I I 6 8 8 e o i Y B 2

% » /Y Phytophthora infestans de Bary 5 [# >
e 18 fH i R AR S i BRI 5 R 184 A 2 L
(Semal 1995) - BZHRFE L 1980 F-AHE L HE 2k
TR ARGPHAKR « FECH - BN R 1908
FRIA & # (Kawakami & Suzuki 1908;

Sawada 1919) > {H 1997 4F DIFiHE & HE A B4
(Ann ef al. 1998) » {HH 1997 4 12 H#E > H/rh
5 B P % 228 RO 208 i EE M58 - YT PRl 41
SIER 52 ERREEEAE - SR ER
ZARIERESE (Ann et al. 1998; Ann & Chang
2000) © 2% WHFCRUR SN < B E R A4
REFER USIl AR (Jyan et al
2004) - N RIF A Ry EAE R EAE R AIEY) » BRIL

L TR R B RSB AT 7 &5 26 2365 5% - B HII : 98 8 H 10H -
2. AFTEYREERIIZCE - e B3R - Foehs - pFoeahs - irsehs - 5 Sk ZiEl -
3. SEIESE » B TFEM ¢ pjann@tari.gov.tw ; EEH © (04)23302803 -
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IR B R EE - BH RS RS
FRL B IFRZENIRRMEGLE -

TR S ME B g (phosphorous acid)
HUNEE (Oomycetes) 5[ LAY EHH RIFHILG
VBT (Pegg et al. 1985; Cohen & Coffey 1986;
Mckay & Floyd 1992; Johnson et al. 2004) - {H[X]|
RO Fe TRl - KA RSB A ) s pH 2-3 -
fk ERA A - SHEDRTEYE PRI - A RE
T FATERIRE 5 1 ELRERERRYA Y /K% By A bk
BERRI K - AT 24548 - ARSI
— T i B S R RSN 5% (Ann et
al. 2000) » HEEGTER (RiFBdiEs
No.9, 2006) - EHE A LAETTECH - fERIA A
Earh 2 BFLHAE A FIRRE 1000 fE0YrpkRg bl
W8 > ] DAHHEARE IR 2 4 - FES AL
HRA% < R RS TR AT FH R 376 R e 2 Bl 2t
ISR R -

MG E

HEAM B R E R AR R

ikl = WG WK (Phytophthora
infestans) BEkIL 5 32 0 9k 1998 43 H H
IR RER - 73731 Ry p98001 73 B H GHH e B
$eEH ~ p98029 HEM | FEEH ~ p98061
Bl p98063 ZKHEAFr& I - S p98096 H 3
FHAFENH - HHEAREKREER rye B agar
(Caten & Jinks 1968) » B A 20°C NHEGIER
10-14 K » BIEHUES . fudétz - [ MITMA 20 mL
SEEEK o KRR - WHEHEEARETZE 500-1000
sporangia/mL {3 -
DEE-S S eHPFKE R ZHBHR

BHE=MH 2ol (Phosphorous acid)
Ry — H 037 B A IR o v vl R A B o
(H5PO3, 99% white crystal, Aldrich Co.) » [fiHF
e @8 LETF (potassium hydroxide) F
HtamETERERR 2 B ZER A (=85% KOH
pellet GR, Merck Co.) - FHRERER < nrfle by T

Fs8w H3W

FEpE S > HEEPRE (92-95% HsPOs,
white crystal) > HETH H A% /3F (Nippon
Soda Company, Japan) » [fi FA1FH & @8 LS
HE—AF > B#E IR TEFREMN (=
85% KOH, white, thin piece) - ffHE{LZ TR
Rt B - DU (parafilm) 255} - i
TREAZE E A s B AL -

AL R RV T - SRt R RS B
R nE R o &+ PR H S B o Tl
FARALIEEN, RN e R I A 2 Y
ZRERT > BFE AR - A S SELH
VAR - TR R AR - S A LSRR (FTE
NPA, neutralized phosphorous acid solution) 2
AHELSERAR LR o FEHEIRAERIRE - 43 ARG
L H B BRI S A LIRS, - SR
e nr I PR TR s AL ST R IR
NPA WEAAFAHREIfERR [ - sPRI8%HY NPA 7R3
JE 1000 mg/L NHIBRIRIEKTFy pH 6.3 GAZER
EEdh) B 6.7 (LM M) (Ann et al. 2000) -

Hittftil 2 LB E R REE

B LR AR EERSRE © 80%i0E
EE AR (Fosetyl-aluminum WP) ~ 35%
WRIGHAEMRY A (Etridiazole wp) ~ 35%(HiE
LEIRMET] (Metalaxyl WP) K 50%3E 55
TEMER ] (Dimethomorph) & o

DB H AR NS TR G
REEHERBRIBREF 2HIgE AT

BB A MR SE RN BRI - fENA rye B
agar R HBIRE (ai) 250k 10 -
100 ~ 1000 mg/L > FAEIA B 9 cm BB LS
ZILA - AT 20 mL - B EEAE K - R
FAF rye B agar 5-7 KEYE > LU LS
(R 6 mm) YJHVEH &R - BTN & 2
HORSEEIL 3/4 B2 - CERY 20°C M0 UE IR AR
A0 7T REBEHETEEAL  HI0E S ZER A
TR R AR HIHIEIE - A - BB EF



WUBERRIFIR 5 1 (]9 100-200 fu%E) it e
AEREEERIRESE I L > DURE IR
% ICER 20°CHOLRUEIRAR N - 48 /NRFERET
g FHEREAE 100 um DL E#F
R0 A M gE - MIFEREETE 100 fudE - %
W B f SR I EE R AR LLE - SRR R
4 55 - iR EE 2 K -

EBES Y ERPS A B E MR TR

1E S ER R 2 B NPA [t 58
ZIRERF - DIBETHINE o ORI - HiRE
1£ 1000 mg/L DR AN & 5 [#E 34 (Ann et
al. 2000) » [KIL RGBS 2 H 2 NPA R Ry
1000 mg/L » HPAFERME M T -

H 1998 4£ 12 HF 1999 4£ 3 v a5 H
e BB T - BB
BB Al (Solanum tuberosum var. ‘Kennebec’ {3
FEKZERE) » 17HH 60 cm > #REE 15 cm > MERE
17 HEEERPER e W AR RET (randomized
complete block design, RCBD) » 5 3 B -
T EEHE 24 PkoNPA BLELA{EEAZER] [F5E 80%
MRS AR R (FRTEE 200 £%) ~ 35%HAGH]
AR (MR 1000 £5) K S0%EZ5 Al ik
TERYT (FkE 4000 £5)] - IKHHEIHERIRIE (Fei
& Wang 2007) JAE b6 H BIGEem R 4G
WEEE - 2 7 KHt 1R HAE 4 K EERE
WEFfi NPA i 1 K - 58 2 ZREAES 4 K& 7 K
FAAREE 1 K - &R - F/NEFHEEZ
20 tk - PRI ERERAREY (disease index) » &
B/NEMERE (disease severity) o FERRET 5
R 0 = SERMEMERINEE 0 1 = RREE
16 5 EBERTDAT 5 2 = fPRIRE 5 (EBEBEL I
B EERH AR ARG kA 2/3 DAL - HZEWE
TBIE 13 #REAT 5 3 = fREGHRR RS 2 ks
1/3-2/3 28 » 8% 1/3-2/3 ¥RZEH 4 =
AT AL TR 1/3 DUT - 50 2/3 BRDL B3R -
TR = = (HBmikEs < BSR4 x
HEGRAT KRB < 100% -

RREREPL VAN 187

EIRAER A FHEIRA JA T Hi iR B T

F 1998 41 12 H % 1999 4 4 H R AT %
HaAEE T TR i va e © i Ry K
HFEm Ak 3017 (Lycopersin esculentum var.
known-you 301) > SofE{f = R & i1
FFEAT AR RS E 1-1.5 H - B4
PRisr 20-30 em [Ff » 2 12 5 1 HRBERAH -
7TEE 100 cm » FREHE 30 cm - fgiE: 2 17 - HRE
Ba7RE% RCBD » R 3 Hf - 19 EH 24 k -
ESEFREE ~ fgE )i ~ IR A S i
Bl Al (E] -
DHEMHARENGERRBERZTE

2004 47 12 %5 2005 4 4 H R EAATE
nhak e HAE T - fEEF bR R A 300
Gb > MALRR/ R B 0 Rl 12 H 2
H~12 H30 Hk 2 H 1 H 3 K& S
AR A FHIA - BRERE R4S NPA BLA i FH ¥ e
T 2 174k 50 Ry 1 BB IR 2 H -
94 4 1 H 13 HHMWMERbams4E - 1 H 15
H B67EE#E 1000 mg/L NPA —2K - JHif# 3
R+ AHRE 3 AR A EERE 1000 mg/L
NPA - 33 7% -2 H | HBHEHESE 2 KREIGALA
JriFH NPA - 58 3 2% AHIG 3 8% PR
3 2R o HI R B AN i AT T B Va0 R e o B
- YRR - R IHTENE 2 K B
RS BRE N PR Ry b -
HMEtPIRAE

FeHETTR ST M7 (ANOVA) » FELUER/ NI
FEEM: (Fisher’s least significant difference,
LSD) I > 3BT & BRHEAE 1%8HE K N 222

==

/R

DRI Hth (A ST IR B R P

B E A REMRER I 2 1 se
PSR 27 B B A e L T E

N2 1 AR - NPA EJR/E 1000 mg/L I > A]LL
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SEEHIHIE AR R ¢ BE 10 mg/L B 100 mg/L
IKf » NPA Z HIISCRIR S » HIERAE] 20% -
i 15 B Y 2 g B R B NPA AHASS -
IRIGAHERRE 100 mg/L B 10 mg/L RFJIER
REJIANE - {EAE 1000 mg/L I > W] 5¢ 24
B o IR ROR I 7 Ty P25 AERRIR B
10 mg/L &5 R R 5¢ %= H 1 0o 22 9 Bl o B o 22
§ °

H 3 S ) SO0 Y2275 Y 2 2 2 (2 VTR E
TIN5 2 for - BEA R PRI REIE B e A I 2
BN 2 RE SR A » FEEF SR 20-33% » iy

Fs8w H3W

26.5% > #9 3/4 W MUBEARN G5 ZF - NPA AR
& 10 mg/L Ff > fERGERFE RN g s
o B RIR R 26.5% 5 (HAE R 1000 mg/L
K > AU IR - TR  oE
L RARTGAIEIRE 10 mg/L [Kf » AE e
MIZERE AR > i e 2 27 - HuZess
AR IR RS 1.35-2.12 £5% 5 15 3 THZER]
TEIRE 100 mg/L [ - HIA &S EIH]
BB o SRS Ry PR SE ] o 0011 e % 2K
R EHEEERE 10-1000 mg/L F39H
HIHIER > HIHIEE 80%LL I -

|/ 1 PRI EREER (NPA) B[R LA R A Ao i Bk B R < AR TS T
Table 1. Effect of the neutralized phosphorous acid (NPA)“ and various chemicals on mycelial growth of Phytophthora

infestans on rye B medium at 20°C for 7 days

Mycelial linear growth (mm/7 d)

at chemical concentration of (mg/L, a.i.)

Chemical 0 10 100 1000

NPA 28.5+2.4 ab” 28.0 + 2.3 ab 225 + 3.4bcd 0 +0 e
80% Fosetyl-aluminum WP 287 + 42a 23.0 £ 4.3 abed 59 + 48e
35% Metalaxyl 25.1 £ 4.5abc 183 + 3.0d 24 + 3.0e
35% Etridiazole WP 209 £ 69cd 1.0+ 2.0e 0 +=0 e
50% Dimethomorph 0 =0 e 0 +0 e 0 +0 e

“H;POs5 solution was neutralized with equal weights of KOH (both chemicals are of chemical grade).

YMean + sd. A total of 5 isolates were analysis.
(LSDg 1 =5.32).

The same letters indicate not significantly different at 1% level by LSD test

]/ 2. PR AL (NPA) BER[EM LA B R S I R I 2 8 2 s
Table 2. Effect of the neutralized phosphorous acid (NPA)* and various chemicals on sporangial germination of Phytophthora

infestans on rye B medium at 20°C for 72 h

Sporangial germination rate (%)
at chemical concentration of (mg/L, a.i.)

Chemical 0 10 100 1000

NPA 26.5+54¢” 26.5+19c¢ 8.0+ 1.6 def 0 +0 g
80% Fosetyl-aluminum WP 359+3.0b 239+46¢ 134 + 2.6d
35% Metalaxyl 49.8+3.0a 40.6+6.0b 49 + 23efg
35% Etridiazole WP 563+63a 9.3+£7.7de 08 £ 05¢g
50% Dimethomorph 5.6+ 13 efg 3.1£0.6 efg 19 + 13fg

“H;POs5 solution was neutralized with equal weights of KOH (both chemicals are of chemical grade).
YMean + sd. A total of 5 isolates were analysed. The same letters indicate not significantly different at 1% level by LSD test

(LSDg o1 = 7.14).
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NPA [f536 HHIS R 85 B8 & RN 3
EilliE] 1 fiR » ZEAMEAG 1000 mg/L NPA ~ Fikg
200 f52 80% MMEAT (ai. = 4000 mg/L) Kk
MilE 4000 £%5.2 50% 3EPZF (ai. =125 mg/L)
P AR H B (1%) RS HH i s i
PR o {EME M EEIRT - A RRBEA R AL 1%
B /KIE NI AR 2 - 92 NPA
—RABEHE - fEfER 2 KB 4 RERRVEE 7 K »
Wk 52 97 B M P B SR (E 43 il Ry 24.2% Bl
32.1% 5 TMAHFEITEML S » B a2 R 4
Rt > MRy 27.5%EL 35.0% 5 3#F
By 24.2%Ed 28.3% ; NPA ~ TRELS FOE =

RREREPL AR A 189

SRS 1% EE /M T AR 5 B - 1A
SHMEAGRR T+ BRI RS AR 34.6%
Bl 92.1% - it — KA RIS -
PRIESH 2 KL 3 SR » S
R - S AT 2 1T - BB -
35% A5 I T8 P BITE BT8O 3 SR
A+ {EAEREE R RS - M RIS
WM 4 KR 7 RO R
S7.1% »  NPA ~ FEEEF BRI S SRR
T -
TR AR 4 BRI B AR 2 R

NPA 55343 I 2B 0625375 SR 4 L
] 1 FF % - AN - % PRI R

R 3. PRI L SHRERRVATR. (NPA) BTG RS S B < SR
Table 3. Control of potato late blight with neutralized phosphorous acid solution (NPA)” in the field during winter-spring

seasons of 1998-1999

Disease severity (%) ¥

Treatment (concentration, mg/L a.i.) Pretreatment 7 d after the 2" application 7 d after the 4™ application
NPA (1000) 24.6+47a" 242+62a 3214524

80% Fosetyl-aluminum WP (4000) 263+22a 275+33a 350+5.6a

35% Etridiazole WP (350) 27.1+25a 28.8+3.7a 57.1£11.4b

50% Dimethomorph (125) 242+20a 242+1.1a 283+11.2a
Control 242+29a 346+0.7b 92.1+13.7¢

* H,;PO; solution was neutralized with equal weights of KOH (both chemicals are of industrial grade).

¥ Disease severity = X [Disease index (ranking 0—4) x No. plants in the index]/(4 x No. of total tested plants) x 100%.

* Mean + sd. The 24 potato (var. ‘Kennebec’) plants were used in each treatment with 3 replications. The same letters within
each column indicate not significantly different at 1% level by LSD test.

R 4. PRI T BRRVATR. (NPA) BTG RS A < OR
Table 4. Control of tomato late blight with neutralized phosphorous acid solution (NPA)“ in the field during winter-spring

seasons of 1998-1999

Disease severity (%) ¥

Treatment (concentration, mg/L a. i.) Pretreatment 7 d after the 2™ application 7 d after the 4™ application
NPA (1000) 23.8+4.1a” 26.7+25a 288+54a
80% Fosetyl-aluminum WP (4000) 22.1+50a 265+13a 31.3+74b
35% Etridiazole WP (350) 275+20a 384+47b 66.3+56¢
50% Dimethomorph (125) 23.6+3.1a 253+26a 289+69a
Control 263+26a 422+08b 69.0+59¢

* H;PO; solution was neutralized with equal weights of KOH (both chemicals are of industrial grade).

¥ Disease severity = X [Disease index (ranking 0—4) x No. plants in the index]/(4 x No. of total tested plants) x 100%.

* Mean + sd. The 20 tomato (var. ‘Known-you 301°) plants were used in each treatment with 3 replications. The same letters
within each column indicate not significantly different at 1% level by LSD test.
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L BEFITPRIt L O RARRIATR. (NPA > 5 1000 mg/L) —KERFHGHH G EWREN (1) B
(F) 2R -

Fig. 1. Application of the neutralized phosphorous acid solution (NPA) at 1000 mg/L for 3 times with 7 d intervals
for control of potato (upper) and tomato late blight (bottom) in the winter-spring field in 1998-1999. Phosphorous
acid is neutralized with equal weights of potassium hydroxide in water.



FIGHRE 1%FF/KAE - BERIEAG 1000 mg/L
NPA ~ #2200 f5.2 80%imEefs ke FikE 4000
52 50%:E 8 2335 m A s FH R 2 s 1
TR LT 25 I T P TR s P S e e e
RlK (1%) > BAIGTRE 36.8-67% - fifiF] NPA [y
PR i 2 B 4 RIRAVER T KBy
TR IS E 3 A Ry 26.7%E 28.8% 5 (fifH
EIEIC N - M PR ES R R R 53 B s
26.5%8 31.3% ; SEIACE 25.3%:E] 28.9% ;
NPA ~ B E1S BE AT — B & 22 HRE 1%
BHEKAE o (RISFIRBEAESE 2 RIESEELLS 4
REER 7 RO E 2 5 R 38.4%H
66.3% > B ik 3 BREHEEE Ry o i Bl
MESERE (ERE R 42.2%E 69.0%) &
B -
DR AR ERREER ZEE

F 2004 4F 12 HZE 2005 4 4 H 8 Hf 2
AT FE A B ST NPA [h1AIRIER 2 i
B > FJeAli BR 301 B EE 2043 3 RAHRE— 1
ATEM > 2004 4 12 H 2 HFEMH R 43 Hi%
(2005 4 1 H 13 H) BfAH B - 7R 1
A 15 HEFGEREF 1000 mg/L 2 NPA ; 2004
12 H 30 HFEREE R 1 A 15 HERIBA4E A
NPA- fjATEE % 30 H (2005 4 1 H 29 H) B
IREER 5 2005 4F 2 H 1 HAEMEH A HRIGH
IaHEF NPA > fATERES. 20 H#& (2005 4F 2
A 21 H) HBUEEC- e NPA JE 5 B3 IR R
HAREERERAE 2 R - SEEZ%E
BSERBBEMHMIZE BB K 301 e
A R B L R Ry e BEUR CEE A h
B UR (ERHRE) » (B Bk 3018 B4
FEAAE M B NPA 1% > ¥ m] KRG RE s 19
TSR AR SR -

B B R PG 1) 2 s e B P B R N
(Hung et al. 2006) » 3% EESHAM Z FERN H IRy
2004 4E 12 H3-4H 200541 H13H2H
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1822 H G#HEfESH)~2H25H-3H5H G#
BOH)~3H11-14 H CEE4H)~3 H23
H-3H27TH4H2H GE#E7H) - BRI
WERHR - (HRGEERERIY - RS AR
§ (2005 4F2 H 18-25 H - #fEREN 7 HZRi)
TEFH NPA 2 i B A S EE e Jos S5 0 S TRt i 2
[ 40-60%LA R (BHIAZR 40-60%LL |) ; {H & #
TERENRE CHIBH-3H14HK3H27HA4
H 2 H) > BRiZiim S E A Ry TRd - NPA D15
TR SRR < 35 4E  NPA R E AV
WEIE GEEMEN 7 H2tk) By EEHEY
60-80% ([f5IE3R 20-40%) - {LLF-HEEA ]
e - AR B A 3017 FH/AGLE
2005 4% 3 H 28 H5E&%EC (18 2A): A NPA
IR MER IR ERE 78.0% o 2f T HEARIEAY
Hili o Z 3 A R B — ML Ry PO - B R
3017 B B4 A 2005 -3 H 17 HEL 3 H
28 H5E &S (I 2B) » fiiF NPA FREERYFES S
TR Ry 75.0%EL 74.5% o 55 = HEFRMEAYER
AERIH R R IEF PO - B A
301"J7E 3 H 28 H5E2SE L ([ 2C) - i NPA
i P PR Ry 78.5% 5 B (R FREN P A
PRI - BRI B NPA RIEIVHERE 7
ARy 68.5%E 42.5% - 4 A 8 HIRKRE IS
RAFHRBL AL R EES -
S

R IR I R AR LAY —74E  (Maclntire
et al. 1950) » 1980 FF-A—FHEIEINEEEER Y
AR T iEEE(S ) (Cohen & Coffey 1986)
TRl FHACH Y Py TE e T Ry
FEAHIRYE - KB SRR SR
W5E - BRI - fEES - RO AR s
mh Al Bk R g8 B Rl (Wicks et al. 1991;
Chaluvaraju et al. 2004) - FZR[ G152 TN 2E
5 IREAITEYIIR S « 16 1990 4E48 - p i b mafk
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| A: Transplanting: Dec. 02, 2004 o A'An A
Disease initiation: Jan. 13, 2005 A’A o
- 'A' o o
I B: Tansplanting: Dec. 30, 2004 ANAT
Disease initiation: Jan. 29, 2005 N

| C: Transplanting date: Feb. 01, 2005
Disease initiation: Feb. 21, 2005

---A--- Non-yu 301
~-8--- Sen-nyu

—4&— Non-yu 301+NPA
[ —®— Sen-nyu+NPA

Date

2. fE A RIS SRR TR (NPA > R 1000 mg/L) EFaiilie i S5E e & 5% -

Fig. 2. Effect of the neutralized phosphorous acid solution (NPA at 1000 mg/L) on disease development of tomato
late blight in the winter-spring field in 2004-2005. Phosphorous acid is neutralized with equal weights of potassium
hydroxide in water. | indicates precipitation. {Disease severity = X [Disease index (ranking 0-4) x No. plants in
the index]/(4 x No. of total tested plants) x 100%}.

YN AN E =

HERREHERE L) f* pH 6.0-6.8 » Ryt - ttERim{EEHEYIA

Kl > AP RS FTE - B —fdinn BIEEEE -

BERRI RS ERCEL 5 (Ann ef al. 2000) ) SEETHE A B R IR 15 s S RO E F BB b ol —
sl SR AR S A LS - KR mak HG EEEHIEER - H e e m] ne i
FREL G S (LA 1:1 (wiw) SFEEFEE - B FEHAEHIER#EZ £ (direct protection) Eil
REBERRCIS R /K 1R - BB E ARSI A R sRIEYHEPT T (indirect defense) HYEEH
i PRI 2 nnEEIAIR (NPA) ZEERE(E T I3 (Smillie et al. 1989; Guest & Grant



1991) » (HELIERY ST B M T 18 - 72
IR (1000 mg/L ) F) - SRikRRRES E Bk
SERER R BRI L AN - A E R R T ERD)
B REEZ KRR NPA f£ 1000 mg/L
HORE N AT LSS 2 IR B 2 B fh A R il
MugEassr (%1 & 2) o {EAEAEYIREA - il
HEFRURE — IR BEEEAE S T AEA
(B ppm) (Fenn & Coffey 1984) » i LA
AR - ANE B AS RN NPA 7RI
Kf (10 mg/L) 56 212 BN 890 BN L B Ak
A REHEER IR R 1 & 2) - KL > £
HMRR Ry rn B ERE LA TR 3% - 'ERESS
EEYIRE PR ME o Saindrenan & Guest (1995)
SR e AR R R BE B BRI AR
IRf - B FAEYIITTEESR (phytoalexin) B H AT
YA e PR SR - BUEYIREE AR
AR AT » ANEBRE RS RN -
SRERSEEL [ NPA e (JRE (100 mg/L Bl
10 mg/L) T 5 i 22 5 TR NIf7 86 L 4 o2 10 ER 3
R HEEHBEAEEENPRIR - SRS
LU E By NPA [IAIEAR 2 2 — - TR
BRI M BEIZHEBE I EYIEIR BTG » E
T R EYI % 2-24 /NRF % e AR I Re eI - oy
HF ZHI R Bl 2 —  (Cohen & Coffey
1986) » [KIFLiEEE(FEL NPA {EHIIE ST HIIZREL
{RAEMEL (Afek & Sztejnberg 1989) » HESRAE
IR R B b= g i RAF 2 HIERER - 2
J~ FH R AR ] DA HI e S5 A3 A

VI E S LR RN - BEEATIRE - 205
fiiFHiz NPA (9IRS HSE 1000 mg/L I » FJRE
5 REAEYIEETE » OH R P AR R B B R ek
IRF - PRIHEAEAER(E F 2 NPA YRI5 Ry 1000 mg/L -
IAh - FHAREERRER NPA 5 7 K 1 K »
A 2-3 AR L B — R AR
F Ry (Ann et al. 2000) - [K] A BaEE 1 H A
i 3 K © 4F 2004 ZZ=% 2005 HFRIHEE
Bt RN - A2 12 AR5 2 Ahf) > i

RRRERIGHE N 193

e RIRE - SEAENEHT 3 X 1000 mg/L i Z NPA AL
H ELHII A NGRS AR~ PR FEE L S R
BHAEE R > FRE 40-60%LL | - EAHER
IR AITEE (L BRERRERE (2005
F£2H I8FE 3 H 14 HIY 25 HEHH 18 HRE
F¥) * NPA £ 1000 mg/L FIHEEE ML 3K
AR A R AR EETT - TN R LU I
i 20-40% - iE ] REERIERVER ST NSRBI A
AN SRS B A - LB NPA 35
ZIEYGIRRE TSI R UERCH ORI RS -
A RO 17 R - A0SR RS B Y NPA Tk
B TR SE PR B S AN PR R AT 2
SR LA RE T AT RE BRI - HEChEITEE NPA FIR
TR B TR KRR, -
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Control of Phytophthora Late Blight of Potato and Tomato with
Neutralized Phosphorous Acid '

Jyh-Nong Tsai?, Pao-Jen Ann*?, Ien-Tien Wang?, Shin-Yuan Wang?,
and Chyung-Yue Hu?

Abstract

Tsai, J. N,, P. J. Ann, I. T. Wang, S. Y. Wang, and C. Y. Hu. 2009. Control of Phytophthora late blight of potato and
tomato with neutralized phosphorous acid. J. Taiwan Agric. Res. 58:185-195.

The effect of the neutralized phosphorous acid solution (NPA) prepared with a simple method on
suppression of Phytophthora infestans and control of potato and tomato late blight was evaluated. The
proposed method involved dissolving phosphorous acid in water before adding equal weights of
potassium hydroxide. NPA at a concentration of 1000 mg/L (a.i.) completely inhibited the mycelial
growth and sporangial germination of P. infestans on rye B agar plates, while the inhibitory effects of
NPA at lower concentration (100 or 10 mg/L) decreased dramatically. The inhibition rates of mycelial
growth and sporangial germination of P. infestans at 100 mg/L NPA were decreased to 21% and 69.9%,
respectively, and at 10 mg/L NPA down to 0%. When NPA at 1000 mg/L was foliar-sprayed to the
plants of potato var. ‘Kennebec’ and tomato var. ‘Known-you 301’ for 2—4 times at 7 d intervals in the
naturally infected fields in 1999-2000, the disease severity of Phytophthora late blight of both crops were
significantly and effectively suppressed. The disease reduction by 2 applications and 4 applications
were 30.1% and 65.2%, respectively, for potato late blight, and 36.8% and 58.3%, respectively, for
tomato late blight in comparison with the control. Application of NPA at 1000 mg/L for 3 times every 6
weeks was also effective in suppression of tomato late blight, and thereby delay disease progress in the
fields during the winter-spring seasons of 2004-2005. The disease severity of both tomato varieties
‘Known-you 301’ and ‘Sen-nyu’” were 40—60% less than those without spray in the dry periods, whereas
NPA treatments were only 20-40% less than controls during continuous rain.

Key words: Disease control, Phosphorous acid, Phytophthora late blight, Potato, Tomato.
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