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Control Effect of Alternative Fungicide Spraying System
on Powdery Mildew Caused by Podosphaera xanthii
on Greenhouse Cucumber
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Abstract - Powdery mildew caused by Podosphaera xanthii is a disease in cucurbit crops especially
in green house. The objective of this study was to determine the effect of alternative fungicide
spraying system for control of powdery mildew disease. We selected four fungicides with different
mode of action and made three treatment combinations of each fungicide in 2017. Pyraclostrobin-
flutianyl-penthiopyrad treatment showed the highest control value (87 %) while, pyraclostrobin-
pyraclostrobin-pyraclostrobin treatment showed the lowest control value (32.5%). So it seemed
like the treatment was not suitable for control of powdery mildew. In 2018, pyraclostrobin of
pyraclostrobin-flutianyl-penthiopyrad was replaced to contact fungicide called iminoctadine-tris-
albesilate and compared control effect of two treatments. Two of the treatments showed similar
control value (87.0% for pyraclostrobin, 89.0% for iminoctadine-tris-albesilate). These two
tests in 2017 and 2018 indicated that alternative treatment of different fungicides is essential for
controlling of powdery mildew and inhibiting development of fungicide resistance.

Keywords : powdery mildew, fungicide resistance, alternative spraying system, disease severity
index, image analysis
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A, G2, oFQlAtE 5 (Lee ef al. 2000; Nam et al. 2007;
Jee et al. 2008; Kang et al. 2016)2] WA & 3}7} AFE o QL
th ol 9o = EntE 7L WA F3HE APl o
E A7 SAHJAIL (Sim er al. 2014), W FE2E2
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=31 2508 B AF=oA oFaf7t glgo] E1E o (Paik et
al. 1996) A ES7HA| o]Ro|F o, o]F F F7]15AAY
Aol wE WA At oFA 7R =3 E v glot.
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2008; Kang et al. 2016), &5 A= FUZ AF FA 9
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7t HAERE A5 e AR Al
F71%5 A A= AR Al® F92l Pyraclostrobin EC (Pyr, a.i.
22 .9%), Hexaconazole SC (Hex, a.i. 2%), Flutianil EC (Flu,
a.i. 5%), Penthiopyrad EC (Pen, a.i. 20%), Iminoctadine-
tris-albesilate EC (Imi, a.i. 30%), & &% (01), HAl&
2 (02)°] T (Table 1). Ao AHES A 5% R #71%
A2 2% FHEELE Pyraclostrobin EC (250 puL - L™,
Hexaconazole SC (500 uL - L™"), Flutianil EC (200 pL - L),
Penthiopyrad EC (250 pL - L"), Iminoctadine-tris-albesilate
EC (500 pL - LY, WAS3F (1,000 ul - L7, Q3528
(2,000 uL - L™)olu] z+z} 33 A2E 7%, Lo

Table 1. Fungicides spraying system in 2017

Fungicide sprayed Date
Pyr — Pyr — Pyr* Oct 1, Oct 11, Oct 21
Flu — Flu — Flu Oct 1,0Oct 11,0Oct 21
Pen — Pen — Pen Oct 1,0Oct 11, Oct 21
Hex — Hex — Hex Oct 1,0Oct 11, Oct 21
Hex — Flu— Pyr Oct 1,0ct 11, Oct 21
Pen — Pyr — Hex Oct 1,0Oct 11, Oct 21
Flu — Pen — Hex Oct 1,0Oct 11,0Oct 21

Pyr — Flu — Pen
No treatment

Oct 1,0Oct 11,0Oct 21
Oct 1,0Oct 11,0Oct 21

* Pyr (Pyraclostrobin, EC), Flu (Flutianil, SC), Hex (Hexaconazole, SC),
Pen (Penthiopyrad, EC)
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Table 2. Fungicides and organic material spraying system in 2018

Organic material and

fungicides sprayed Date

01— 0,—0/" July 3, July 10, July 17
Imi — Flu — Pen July 3, July 13, July 23
Pyr — Flu — Pen July 3, July 13, July 23
Pyr — Pyr — Pyr July 3, July 13, July 23

No treatment July 3, July 13, July 23

“ Oy (extract of rhubarb), O, (Legal sulfur), Imi (Iminoctadine-tris-albesilate,
SC)

4.9 24}

2F oA A7 T 7Y ol 74 A7 23 I = (Di-
sease severity index; DSD)E ZANSIo] HA|7}E AH&E31%
oh HE T R 6079 A AH skl TR Drtle e
6000, SONY, Japan)2 H¥t A& &Gk, 3T oA &
ZHFE o)A Easy Leaf Area (Plant Image Analysis, USA) =
2OWE o] &dte] HRHAES ALttt (Fig. 1). &4
L A= ub A7 AR RO A AFER S ol
Skt (Kang er al. 2016). = 9 WA 7} AR offj ot
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X100 ey

"4 7} (control value, %):
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Fig. 1. Image analysis of the diseased leaf using Easy leaf area program. A. obtaining leaf image using a digital camera, B. original image of dis-
eased leaf, C. full leaf area analysis (fluorescent), D. healthy area of leaf (fluorescent). Comparing the value of ¢ and d, diseased area ratio

(%) was calculated.
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Table 3. Control effect of eight spraying system for powdery mil-
dew in cucumber green house in 2017

Disease severity index Control

Treatments Tue’ (9
Rep'l Rep2 Rep3 Mean Vvalue (%)

Pyr — Pyr — Pyr 333 250 250 278 32.5a
Flu — Flu — Flu 250 250 208 236 42 7ab
Pen — Pen — Pen 8.3 8.3 0 5.6 86.4d
Hex — Hex —Hex 16.7 333 20.8 236 42 7ab
Hex — Flu— Pyr 16.7 16.7 167 16.7 59.4bc
Pen — Pyr — Hex 83 42 83 6.9 83.2cd
Flu — Pen — Hex 8.3 8.3 42 6.9 83.2cd
Pyr — Flu — Pen 42 83 42 5.6 86.4d
No treatment 50.4 292 402 412 -

“ Replications of each treatment.
®: Values followed by the same letter are not significantly different at
p<0.05 based on DMRT test.
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A% (DMRT; Duncan’s multiple range test)& 0]-2-3}
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20170 A|@et 87) 9] AbtA] 2] 2ol A Peno] EJF
g AYTEY YA 83.2%, 86.4% = THE A FE
Hl3] 22 HAZFE B9y, Pyrs A4 33 Ae AF
9] WA7F= 32.5%2 7F W9kt (Table 3). BHH Peng: 3
3] A& AP AFTY HAZH= 864%E Pyr33] A& A
gl 7ot o2 23E Eio 371X LolAulsrte] 3
7t ol digh A RAF AT} Azoxystrobin®] | A%
FE(MIOE 1,000 pug - mL™' o]0 2 v & =7 Lehte
] (Kim et al. 2008), =8} 37129 PALF A= Azox-
ystrobin @< 33] A7 WA|717} 15.0% ©|3HE oj$ W
A YEF= (Kang et al. 2016) 5, 3l Ao that kA A
FA LS AASE dFATE] Y wEE vk Qi
FRAC (Fungicide Resistance Action Committee 2018)°]] w}
29 Strobilurin A% (FRAC Code 11)°] &3t kA 59

Table 4. Control effect of four spraying system including organic
material for powdery mildew in cucumber greenhouse in

2018
Disease severity index Control
Treatments - b
Rep'l Rep2 Rep3 Mean value (%)
0,—>0,—0 333 250 321 30.1 66.3b

Imi—>Flu—Pen 139 63 94 98 89.0c
Pyr—>Flu—Pen 214 63 71 116 87.0c
Pyr—>Pyr—Pyr 313 464 429 402 55.1a
No treatment 792 929 964 895 -

*: Replications of each treatment.
®: Values followed by the same letter are not significantly different at
p<0.05 based on DMRT test.
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