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Effects of Soluble Silicon and Several surfactants on the Development of Powdery Mildew ofCucumber
[I-Chan Cho, Sung-Hee Lee, and Byeongjin Cha (Dept. of Agricultural Biology, Chungbuk National University)

Abstract : Effects of soluble silicon and surfactants on the development of powdery mildew of cucumber were
tested for environmentally safe powdery mildew control. Tested soluble silicon was potassium silicate(K9SiO3) and
tested commercial surfactants were Jeonchakje, Silhouette, Kaba, and Tween 20. Tested concentrations were 2, 4,
8, 16mM for the soluble silicon, 0.5 and 1.0% for Tween 20, 0.05 and 0.1% for both Jeonchakje and Kaba, and
0.03 and 0.07% for Silhouette, Water dilutions of tested materials were sprayed on cucumber {Cucumis sativus)
leaves once a week for 4 weeks. From 3 days after the second spray, the diseased area and the numbers of
fungal colony were measured from the treated leaves for 6 times at 3-4 days interval. Powdery mildew was less
severe on treated cucumber compared to distilled water-treated cucumber (check). In all treatments, diseased area
index was proportional to the number of the fungal colony. At the end of investigation, there was severe powdery
mildew on check cucumbers. Average 30% of a leaf was colonized by powdery mildew fungus and the average
number of the fungal colony per leaf reached to more than 70. On the other hand, none of the treated cucumber
suffered severe powdery mildew. The treatments including 8 and 16mM of soluble silicon, doubled concentration of
Kaba, and 05 and 1.0% of Tween 20 showed more than 80% of control effect compared to water-treated
cucumber. In addition, no phytotoxicity was found. Potassium silicate and Tween 20 showed the possibility to
replace chemical pesticides for the control of powdery mildew.
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Fig. 1. Effect of 16mM potassium silicate (A), 0.1% Kaba (B), 1%
Tween 20 (C), and distilled water-treated check (D) on the
development of powdery mildew of cucumber. Cucumber
leaves were examined 10 days after foliar spray of each
treatment.
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Table 1. Changes in the number of fungal colony per cucumber leaf over time by weeldy foliar spray of potassium silicate.

Concentration Days after the first application

(mM) 10 14 17 21 24 28

2 29 (33)* 6.2 (6.1)° 118 (146)® 170 (8.4)" 265 (7.8)° 37.7 (5.1)°
4 52 (35)® 57 (41) 98 (159)* 122 (0.8)® 176 (19)= 249 (3.1)°
8 30 (18)° 49 (0.1 82 (182)° 95 (35)* 102 (4.4)° 10.7 (5.0)
16 06 (05)° 09 (0.7) 10 (21)* 13 (13)° 22 (16)¢ 2.7 (15)
check (H0) 116 (59)* 182 (24) 390 (10.1)* 586 (9.9) 65.7 (3.6)* 752 (6.1)*
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Fig. 2. Changes in diseased area index of cucumber leaf over time
by weekly foliar spray of potassium silicate. Treatment
application date: 0,7, 14, 21.
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Fig. 3. Changes in diseased area index of cucumber leaf over time
by weekly foliar spray of surfactants. Treatment application
date: 0,7, 14, 21.
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Table 2. Changes in the number of fungal colony per cucumber leaf over time by weekdy foliar spray of surfactants.

Treatment (%) Days after the first application
10 14 17 21 24 28

Silhouette 0.03 49029~ 8.8(1.5 8.8(4.3¢ 12.9(9.1p 19.1(15.9° 28.4(25.3p
Sithouette 0.07 3.6(1.3p 7632 7.6(1.3p 9.8(1.6p 14.2017.7 21.6(28.2)~
Jeonchakje 0.05 38(1.1p 59(2.3p 8.6(2.8° 10.7(1.7p 15.7(13.2)> 20.9(21.7)~
Jeonchakje 0.1 20(0.7y 3.6(2.00 6.3(4.1p 2.1(5.6) 15.1(13.9) 21.2(22.9)
Kaba 0.05 2.3(1.4p 4.0(2.2y 764y 8.8(.1)p 11.9(14.8) 20.5(24.3)~
Kaba 0.1 2.8(2.1p 42(1.3P 35(0.6p 4609 5.8(16.0¢ 6.2(26.1)
Tween20 0.5 2.4(2.3p 36(2.4y 50(3.1) 6.0(4.0° 6.8(12.8y 9.4(21.2)
Tween20 1.0 2.125p 25(2.9p 27(3.3) 6.0(3.2 32(14.0y 3.5(23.0)°
check (H,0) 8.6(3.7) 15.0(6.1)° 25.2(8.5)" 34.7(13.5) 462(13.8)° 77.9(13.9¢

*. The number in parenthesis is standard deviation and the numbers followed by the same letter are not significantly different in Duncan’ s

Multiple Range Test{p=0.05).
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