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Control Efficacy of Carhoxylic Acid Amide Fungicides against Pepper
Phytophthora Blight Causing Phytophthora capsici
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and Heung Tae Kim'*
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University, ZEnvironment-Friendly Agriculture Research Division, Chungbuk Agricultural Research and Extension
Services

' § Abstract §

It was conducted to investigate the control efficacy of carboxylic acid amide (CAA) fungicides, such as
benthiavalicarb, iprovalicarb, dimethomorph and mandipropamid, against pepper Phytophthora blight caused by
P. capsici in the laboratory and the field. The fungicides inhibited mycelial growth and direct sporangium
germination of P. capsici strongly, while there was no activity of all fungicides against zoospore release from
sporangium. In greenhouse test, they showed the good protective and curative effect against pepper Phytophthora
blight. Benthiavalicarb applied at 100 ug mL™" 7 days before inoculation prevented pepper Phytophthora blight
by 100%, even though the zoosporangium suspension of P. capsici adjusted to not only 5x10" zoosporangia
mL" but also 1x10’ zoosporangia mL™' was inoculated by soil-drenching. Except for dimethomorph, the other
fungicides showed an excellent control activity over 2 vears from 2009 to 2010 in the field test. The control
value of dimethormorph applied at 250 ug mL ' was low, 27.2% in 2009, but that of dimethomorph applied even
at 125 yg mL” was high, 89.5% in 2010. All the fungicides showed good inhibitory effect on the mycelial
growth and the direct germination of zoosporangium, and controlled pepper Phytophthora blight preventively
and curatively, can be used to establish the spray system for controlling the pepper disease.

Key words carboxylic acid amide (CAA) fungicides, pepper Phytophthora, Phytophthora capsici
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Metalaxylo| tfsto] 24 ¥hS-& Hole P. capsici 06-143

Fungicide ai (%) Formulation” Group
Benthiavalicarb + Chlorothalonil 1.75 + 50 WG valinamide carbamate
Iprovalicarb + Propineb 6 + 60 WP valinamide carbamate
Dimethomorph 25 WP cinnamic acid amide
Mandipropamid 21.8 sC mandelic acid amide

¥ WG: water dispersible granule, WP: wettable powder, SC: suspension concentrate.
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Fig. 1. Inhibitory effect of four fungicides on mycelial growth (A), sporangium germination (B), and zoospore release (C) of

Phytophthora capsici 06-143.
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Table 2. Protective effect of four fungicides on pepper Phytophthora blight caused by Phytophthora capsici 06-143 according to

inoculum density and investigation timing

Sporangium concentration

Investigation timing

Concentration (ug mL™")

Fungicid . . ,
fnetede (sporangia mL") (DAD) 500 100 10
Benthiavalicarb 5x10° 6 100° 100 100
12 100 100 55.6
1x10° 6 100 100 100
12 160 100 61.1
Tprovalicarb 5x10° 100 100 80
12 100 100 222
1x10° 6 100 100 22.2
12 100 100 0
Dimethomorph 5x10° 6 100 100 100
12 16.7 0 0
1x10° 6 100 7.7 18.2
2 0 0 0
Mandipropamid 5x10° 6 100 100 100
12 83.3 278 0
1x10° 6 100 100 455
12 66.7 222 0

*; DAI was the simpler form for days after inoculation.
e, Figures was control value (%) as calculated as follows;

Control

percentage of diseased plants in fungicide-applied treatment

value (%)

percentage of diseased plants in treatment without fungicide

) x 100

°, All the fungicides were treated by soil drenching one day before inoculation.

i3t o b TR A 74438190k IprovalicarbE 10 pg mL’
2 AL W2 g Hdds AT v, 64 3o

80%0I U A7} 52 FEZ HEHUE Yoz 22.2%2
wastolrt. ofe{dt Aol #Mohs dimethomorpho] A
ol A EE AEoH W2 srR

d 3 l% 100%9] a7ts Eolﬁ%ﬂ
A HE F=7h ForEA 1003} 10 pg mL" #2| 7]
M 72.7%9 182%714] &7h ZrAastalch. Helde e
Bl 129 Fof| ARSI u, dimethomorph R A elt
oA S A9 WAEHA] F3}gic}. Mandipropamid 4]
10 ug mL" A2} pol ) HYUFE BRI 69 Fo| AnkE
Blalsfe} Wi, W2 FELNA 100%014d aFt HE
Fr7h oA WA 45.5%% 75&3}‘%}

Aol AMga BE 4

benthiavalicarb®] A ZEIE chd Hoj|i AYPE B
wh, WO dpEnlel fA% AaE HoiRoch
F& W2 FER HEL 129 Fof 2ARIEE 1, 10034
10 ug mL "2 benthiavalicarb= 1003} 66.7%2] HHA| &3}
S RGO, B A SRR HE5AE sl 100 ug mL
o] HeloA] 1 WS 83.3% WAISIYOm, 10 pg mL
o] Hejoal= Aa FASEA Zstgith Iprovalicarb, dime-
thomorph, mandipropamid®] &zt HA] ofit 4 2]8}2
k= 28 AzjellA aapt daskelow, Wt HE 5
w7} olA@A ejA] ool dfst B3} 74519 Dime-
thomorph®} mandipropamid 2% Y& HEatar 12¢
Tofi= Aol gk aut A U

A
ki

AL X|& &1
Fig. 2014 K= 27} 7+o] 100 ug mL"' 9] benthiavalicarb
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Table 3. Curative effect of fungicides on pepper Phytophthora blight caused by Phytophthora capsici 06-143 according to inoculum

density and investigation timing

H—
ox
40
oy
Olol

. Sporangium concentration Investigation timing Concentration (#8/mf)
Fungicide . 1 a
(sporangia mL") (DAT) 500 100 10
Benthiavalicarb 5x10° 6 100° 100 100
12 100 100 66.7
1x10° 6 100 100 61.1
12 100 83.3 0
Iprovalicarb 5x10° 6 100 100 73.3
12 100 94.4 5.6
1x10° 6 100 100 61.1
12 94.4 94.4 0
Dimethomorph 5x10° 6 100 72.7 36.4
12 0 0 0
1x10° 6 75.0 61.0 20.9
12 0 0 0
Mandipropamid 5x10° 6 100 75 36.4
12 0 0 0
1x10° 6 75 75 18.7
12 0 0 0
% DAI was the simpler form for days after inoculation.
b, Figures was control value (%) as calculated as follows;
Control percentage of diseased plants in fungicide-applied treatment ) x 100
= X

value (%)

% All the fungicides were treated by soil drenching one day before inoculation.

Control value (%)

Control value (%)

Fig. 2. Persistent effect of fungicides on Phytophthora blight caused by Phytophthora capsici 06-143. All fungicides were adjusted
to 100 pg mL" and applied 7, 3, and one day before inoculation. For the inoculation, sporangium suspension prepared from the
culture of P. capsici 06-143 was adjusted to 5x10° (A and B) and 1x10° sporangia mL" (C and D), and poured into soil of pot,

percentage of diseased plants in treatment without fungicide

[ Benthiavalicarb

Iprovalicarb
A

Dimethomorph

Il Mandipropamid

7

Application timing (days before inoculation)

respectively. The percentage of diseased plants was investigated 6 (A and C) and 12 (B and D) days after inoculation.
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Table 4. Control efficacy of four fungicides against Phytophthora blight caused by Phytophthora capsici in pepper field over 2 years

from 2009 to 2010

Experiment I

Experiment 11

Fungicide Concentration  Disease incidence Control value Concentration  Disease incidence  Control value
(ug mL™) (%) (%) (ug mL") (%) (%)
Benthiavalicarb 35 53 66.4 70 3.7 94.8
17 26.2 63.4
Iprovalicarb 120 1.8 88.4 240 42 94.2
60 18.7 73.9
Dimethomorph 250 11.5 272 500 37 94.8
125 75 89.5
Mandipropamid 110 49 69.2 220 12.5 825
55 15.0 79.0

Untreated control 15.8 71.5

* All fungicides were treated 4 times by 10-day interval. To assess the activity of each fungicide, percentage of diseased plants
was investigated 10 days after the last application with each fungicide.
® In experiment II conducted in 2010, all pepper plants were inoculated with sporangial suspension of P. capsici 06-143 adjusted

to 1 x 10° sporangia mL" in pepper field.
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€o| & AR Azt
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HollA CAAA AtAlS] A& BIE A e, A2}
EntE9] o o] ZahddEA L FHslo] AFsh,
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A A= A AelEo ¥ HA At oia 7HAsge
U, 29 3ol AAIE A2steE We AdA art A
& WERA] ogirha Bustglty. & AdA 2E 22 A
T4 u AdolA Bedte] ZA¢ 4L dAE
th. DimethomorphE #7} GH4& 19 Ao AT A
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AAAE Aot A, gAel vehbe 939 nhE
4L A ZoHRAT, HetolA EAde] AL 2
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9] Aoz FYsH vergth £ ARoNE CAAA A
A F7 Aol a3 Heslds o S48t et A2
ARE 2R 7T QAL A age) visiAM Meam
7h R Akl AFA Y B APLS A At
AE Azstgen, Wt Al AR HEste] At
Ak AT B 2AAdAs CAAA A Aot ¥
YRl P. capsicig 5 FRE Ak FEO] EY #
Fo1571 e, BHedE Hefok AHRE FolA 2xE
AYsta, A A B Sl EAsts Bl 28
et AL HelE Fdlo] AEAR olFdtel ATE YEY
I Qe Aol 7189 Adlat & Aolka Ak AF 4
o] Aolo= EF5ETL CAAA A=tA|9 A EaT7} oA
o] wlgte] tha: FAshe HEE FYUSAT P. capsiciE
HF3t 3-4Y 7 13 FRIA AAFTL A Witz
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Aoz zARH] F3t47] Wil 19 Fo Heddo] 23]
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Aeuct o gaste A% HY Hgdo] 35 fRo RS
AT & Y& 528 ATtoldTiaL st Bl #54]
Zohs 2 A% 237t A& AP aIE HAsk= 7E
o] gl whdolztar AZgth oA A 2|et vlawshAl
W) £7e) 7+4A BT benthiavalicarb®} iprovalicarb}
th= mandipropamid®} dimethomorphojAl thd 24 vie)
wirt. px|9E Akl Bremia lactucaed 438131 3A17E 39
AAIE A5t9S e benthiavalicarb, dimethomorph,
mandipropamid, iprovalicarb £0% A5 a7} L5319
o, 1847k of A#AE A2)5t53E v mandipropamid
9} iprovalicarb’= %2 ETFE Ho}x| 3k Cohen 5 2008).
o2 CAAA AtA|9} H]alsto] iprovalicarb®] X| & &.3to]
A et ol & AEoA A &3 Hede B
Foll B A2 APAQ Apo] wioleta gl shA]
g 2E Ajol7t APA Y Aol ATt et AL ofye}
1 7kttt Mandipropamid®] ¢ ZAeF L= Qloff A2
SIS A%, 1L5AITE ool AR A9 4.9%7F, T8l
E29 F¢e 1.3%7 45249 =E8tgl=|(Hermann
5> 2005), o= AtAl9 Ee]-38HA QAo upebA AlEA|
o FEEFH g42F5E Fske Tl B fEL
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Q % Benthiavalicarb, iprovalicarb, dimethomorph, mandipropamid 53} Z-& carboxylic acid amide(CAA)A A4t
A7}y 113 A Phytophthora capsici®) R4 @A) nAls Gt LM A9 A-GEA T2l oA 2] WA £
E ZASHGIE CAAA AtAls Hewe] FAF AT 29 2 wolg 34 Aty o, Tpdo e f52
o U2 A8 AAsHA Zatolch. 2AA A 13 FE ARANE BE A WEE FF 52 244 A
Soll whebA thao] Zpole UAAGE, WEFE HAE) 19 A 1Y Tof At gzt A B A oA BFE L3 23
£ Hof 29t} Benthiavalicarb: WYL AZs7] 79 Ao A59L YT 100%Y EIE Bk o] a3k= P
capsici® 5x10° 7] mL"' 9] W2 HER HESGS Yo} 1x10° /| mL'Y] &L $EE HESAE 1) BEA etttk
74 AdoMT dimethomorphE AoJ3t HE AiAle adtdoz ni IS YAt 3129 dimethomorphi=
200939] AgolA 250 ug mL' o)A 27.2%9] Az ATE BAAT 2010W )= 125 250 ug mL'oJAE 89.5%2]
S A0S BYrh £ A8S BA CAAA AdAlE 13 o] tisiA] mj¢- S4pdt S /AL Yol FAH
T, et gAY digt okt anke TR gL FE o2 PASe AT AAE oty =R E S
A& Aog Az
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AHOI0]  carboxylic acid amide(CAA)A AF#A|, 113 &Y, Phytophthora capsici




