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Alternative spraying was developed using fungicides and potassium phosphonate to control watermelon
powdery mildew (WPM) caused by Sphaerotheca fusca under greenhouse condition. In 2010 trial, a total of 9
combinations of 6 fungicides which are legally registered in Korea and currently used on watermelon farms
were tested for the control efficacy against WPM. Though the combination of chlorothalonil (Chl)-myclobu-
tanil (My)-fenarimol (Fen)-hexaconazole (Hex) was the most effective (82.6%) in the first-year trial, it had the
problem that My, Fen and Hex have the same mode of action. Therefore, in the second-year trial to improve
the fungicide combination and to reduce fungicide application, fungicides and potassium phosphonate (P)
combinations were tested for WPM control using 500 ppm aqueous potassium phosphonate solution which
is both eco-friendly and showing different mode of action from the fungicides tested. The P-My-Fen-Hex
applied at 10-day intervals provided relatively high control (75.6%), whereas Chl-My-Fen-P provided 31.8%
control. To improve the control, fungicides and P were applied at 7-day intervals in the third-year trial. Though
Chl-My-Fen-Hex provided the highest control (89.6%), P-My-Fen-Hex also provided relatively high control
(83.5%) compared to 65.9 % control with Chl-My-Fen-P, which suggests that Chl-My-Fen-Hex could be re-
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Table 1. Fungicide combinations treated in 2010

Fungicides sprayed
AZ*-Chl-My-Hex
Fen-Az-Hex-My
Chl-My-Fen-Hex

Spraying dates
May 18, May 31, June 7, June 19
May 18, May 31, June 7, June 19
May 18, May 31, June 7, June 19

My-Az-Chl-Hex May 18, May 31, June 10, June 14
Hex-Chl-Az-Fen May 18, May 31, June 7, June 19
Tri-Tri-Tri-Tri May 18, May 31, June 10, June 19
Az-Az-Az-Az May 18, May 31, June 10, June 19
ChI-ChI-ChI-Chl May 18, May 31, June 7, June 14

Hex-Hex-Hex-Hex May 18, May 31, June 10, June 19

No fungicides

°Az, Chl, My, Hex, Fen, Tri stand for Otiba (flowable, a.i. azoxystrobin
21.7%), Daconilace (flowable, a.i. chlorothalonil 53%), Systen (wet-
table powder, a.i. myclobutanil 6%), Hexaconazole (flowable, a.i. 2%),
Dongbuwenari (emulsifiable concentrate, a.i. fenarimol 12.5%), and
Trihumin (wettable powder, a.i. triflumizole 30%), respectively.
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Table 2. Control efficacy of nine different spraying on powdery
mildew of watermelon in greenhouse in 2010

Dsr® Control
Treatment Repl1icate Replzicate Mean "(3/:)‘)‘5
Az — Chl — My — Hex‘ 0 47.2 236bcd® 754
Fen — Az— Hex — My 52.8 389 458abcd 522
Chl— My — Fen — Hex 0 333 16.7 cd 826
My — Az — Chl——Hex 16.7 722 444abcd 536
Hex — Chl— Az— Fen 16.7 333 25.0 bed 73.9
Tri— Tri— Tri— Tri 69.4 66.7 68.1 abc 29.0
Az—Az—Az— Az 100 66.7 83.3ab 13.0
Chl— Chl— Chl— Chl 0 0 od 100
Hex — Hex —Hex —Hex  47.2 0 23.6 bcd 754
No treatment 100 91.7 958a -

Y(class x no. of leaves in class) x 100
total no. of plants x 4

“Disease severity index =

, where the classes are established by diseased leaf area as follows:
0=no symptoms; 1 =1-5%; 2 = 5.1-20%; 3 = 20.1-40%; 4 > 40.1%.

(DSI of no treatment — DIS of treatment) x 100
DSl of no treatment ’

PControl value (%) =

Az, Chl, My, Hex, Fen and Tri stand for azoxystrobin applied as Otiba
(21.7% flowable, Syngenta) at 0.009 ml a.i./l, chlorothalonil applied as
Daconilace (75% flowable, Kyungnong) at 0.53 g a.i./l, myclobutanil
applied as Systen (6% wettable powder, Kyungnong) at 0.06 g a.i./I,
hexaconazole applied as Samgonghexaconazole (2% flowable,
Hankooksamgong) at 0.01 ml a.i./l, fenarimol applied as Dongbuhwe-
nari (12.5% emulsifiable concentrate, Dongbuhannong) at 0.04 ml
a.i./l and triflumizole applied as Trihumin (30% wettable powder,
Youngilchemical) at 0.075 g a.i./l, respectively.

“Values followed by the same letter are not significantly different at

P =0.05 based on Duncan’s multiple range test.
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Table 3. Control efficacy of four different spraying on watermelon
powdery mildew in green house in 2011°

DsI® Contrt:l
Treatment Repl 1|cate Replzlcate Mean v?:/:)e
@ P*— My — Fen — Hex 3.2 89 6.1a° 75.6
@ P — P — Fen— Hex 19.3 16.2 17.8ab 29.0
®P—P—P—Hex 18.0 18.0 18.0ab 28.0
@ Chl— My — Fen— P 254 8.7 17.1ab 318
® No treatment 254 24.6 25.0b -
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Table 4. Control efficacy of four different spraying on powdery
mildew of watermelon in greenhouse in 2012°
DsI’ Control
Treatment i i value
Replicate Replicate Mean %)
1 2

@ P?— My — Fen — Hex 144 47 96cd® 838
@ P—P—Fen— Hex 36.4 16.7 26.5bc 55.1
®P—P—P—Hex 347 344 34.6b 414
@ Chl— My — Fen—P 18.3 219 20.1bcd  65.9
® Chl— My — Fen — Hex 6.4 5.8 6.1d 89.6
® No treatment 536 64.4 59.0a -

°Five treatments, including an untreated control, were assigned to
plots in a randomized block design with two replicates in 2011. Each
plot contained 11 plants, where 9 plants inside were treated and
rated for disease severity.

Y(class x no. of leaves in class) x 100
total no. of plants x 4

b~: e e
Disease severity index =

, Where the classes are established by diseased leaf area as follows:
0=no symptoms; 1 =1-5%; 2 = 5.1-20%; 3 = 20.1-40%; 4 > 40.1%.

(DSI of no treatment — DIS of treatment) x 100
DSl of no treatment

“Control value (%) =

9p, Chl, My, Hex and Fen stand for potassium phosphate solution (500 pg/
ml), chlorothalonil applied as Daconilace (75% flowable, Kyungnong)
at 0.53 g a.i./l, myclobutanil applied as Systen (6% wettable powder,
Kyungnong) at 0.06 g a.i./l, hexaconazole applied as Samgonghexa-
conazole (2% flowable, Hankooksamgong) at 0.01 ml a.i./l, and
fenarimol applied as Dongbuhwenari (12.5% emulsifiable concen-
trate, Dongbuhannong) at 0.04 ml a.i./l, respectively. Each chemical
was sprayed at 10-day intervals from June 9. Disease severity was
rated 8 days after final treatment.

“Values followed by the same letter are not significantly different at
P =0.05 based on Duncan’s multiple range test.

°Six treatments, including an untreated control, were assigned to
plots in a randomized block design with two replicates in 2012. Each
plot contained 9 plants, where 7 plants inside were treated and rated
for disease severity.

Y(class x no. of leaves in class) x 100
total no. of plants x 4

b~: e e
Disease severity index =

, Where the classes are established by diseased leaf area as follows:
0=no symptoms; 1 =1-5%; 2 = 5.1-20%; 3 = 20.1-40%; 4 > 40.1%.

(DSI of no treatment — DIS of treatment) x 100
DSl of no treatment

“Control value (%) =

“p, Chl, My, Hex and Fen stand for potassium phosphate solution (500 pg/
ml), chlorothalonil applied as Daconilace (75% flowable, Kyungnong)
at 0.53 g a.i./l, myclobutanil applied as Systen (6% wettable powder,
a.i. Kyungnong) at 0.06 g a.i./l, hexaconazole applied as Samgong-
hexaconazole (2% flowable, Hankooksamgong) at 0.01 ml a.i./l, and
fenarimol applied as Dongbuhwenari (12.5% emulsifiable concen-
trate, Dongbuhannong) at 0.04 ml a.i./l, respectively. Each chemical
was sprayed at 7-day intervals from June 5. Disease severity was rated
7 days after final treatment.

“Values followed by the same letter are not significantly different at
P =0.05 based on Duncan’s multiple range test.
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