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Suppression of Powdery Mildew Development in Oriental Melon by Silicate

Fertilizer

Na-Hyun Ryu, Mi-Young Choi, Youn-Ju Ryu, Hyun-Jong Chol), Yong-Se Lee, Young-Deuk Lee” and Jong-Bae

Chung””

(Department of Agronomy and 1)Agricul’cua'al Chemistry, Daegu University, Gyeongsan 712-714, Korea)

ABSTRACT : Silicon is known to accumulate in plants and results in greater resistance to diseases and insect
pests. In this study, we investigated the effect of silicate fertilizer applied in soil on the development of powdery
mildew of oriental melon. Oriental melon seedlings of four-leaf stage were transplanted and grown in a plastic
film house. Silicate fertilizer was applied to maintain soil available SiO, level of 200 mg/kg one week before
transplanting. Fungicide triflumizol was sprayed three times; one, two, and three weeks after transplanting.
Sphaerotheca fuliginea was inoculated 2 weeks after transplanting. The number of infected leaf and the number
of fungal colony in leaves were measured one, two, and three weeks after the inoculation. Three weeks after the
fungal inoculation, in the treatment of fungicide triflumizol, infected leaf numbers and number of colony per leaf
were reduced by 10 and 58%, respectively. In the silicate fertilizer treatment, infected leaf numbers and numbers
of colony per infected leaf were suppressed only by 6 and 16%, respectively, and the efficacy was lower than
that of the fungicide triflumizol. The combined treatment of silicate fertilizer and the fungicide suppressed
powdery mildew more effectively, and infected leaf numbers and numbers of colony per leaf were reduced by 31
and 80%, respectively. These results indicate that although silicate fertilizer itself is not much effective in the
suppression of powdery mildew, it can significantly enhance the efficacy of the fungicide.

Key words: oriental melon, powdery mildew, silicate fertilizer, silicon, Sphaerotheca fuliginea, triflumizol.
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Table 1. Treatments included in the experiment
Application rate

Treatment

Si-fertilizer Triflumizol
Control - -
Si-fertilizer 200 mg/kg soil -
Si-fertilizer+Triflumizol 200 mg/kg soil 75 g a.i/ha (4000)
Triflumizol 75 g ai/ha (4,000x)
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Table 2. Concentration of silicate in oriental melon leaf

Treatment Aug. 21 Aug 28 Sep. 4

—— mg SiOy/kg FW —
Control 115 1042 1149
Si-fertilizer 1453 1507 1511
Si-fertilizer+Triflumizol 1528 1547 1538
Triflumizol 1062 98 1173
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Table 3. Efficacy of silicate fertilizer and triflumizol treat-
ments on the infection of powdery mildew in oriental melon
leaf measured by infected leaf ratio

Infected leaf ratic”

Treatment
Aug 21 Aug, 28 Sep. 4
%
Control 346:75 4037 574+ 54
Siferlizer  348:28 (00) 4145 (00) 540:77 (9)
SR 6559 (02) 342169 (23 3952 87 (12)
Triffumizol  302:77 (27) 42479 (36 5L6+101 (10)

? Data are meantstandard deviation and data in ()are %
suppression. '

Table 4. Efficacy of silicate fertilizer and triflumizol treat-
ments on the infection of powdery mildew in oriental melon
leaf measured by number of colony per infected leaf

Number of colony/infected leaf”

Treatment

Aug. 21 Aug. 28 Sep. 4
Control 91:37 244:127 510+186
Sifertizer  68:38 (53 22+ 47 (00) 0= 43 (157)
Sifertiizer 19408 (1) 71:08 (09 102+ 41 (800)
Triflumizol ~ 29:14 (681) 117+ 46 (20) 2154138 (578)

¥ Data are meanistandard deviation and data in ( ) are %
suppressior.
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Fig. 1. Effect of silicate fertilizer and fungicide triflumizol on
the development of powdery mildew of oriental melon. (A)
control, (B) silicate fertilizer, (C) triflumizol, and (D) silicate
fertilizer and triflumizol.

Table 5. Efficacy of silicate fertilizer and triflumizol treat-
ments on the infection of powdery mildew in oriental melon
plant measured by number of colony per unit leaf area

Number of colony/cm’ infected leaf®

Treatment

Aug, 28 Sep. 4
Control 0.114+0.040 0.131+0.038
Si-fertilizer 0.106+0.048 (7.0) 0.123+0.087 (6.1)

Si-fertilizer+Triflumizol ~ 0.03740.046 (67.5)
Triflumizol 0.063+0.010 (44.7)

0.040:0.020 (695)
0078:0.023 (40.5)

Y Data are meantstandard deviation and data in ( ) are %
Suppression.
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Fig. 2. Effect of silicate fertilizer and fungicide triflumizol on
the growth of Sphaerotheca fuliginea in oriental melon leaves.
(A) control, (B) silicate fertilizer, (C) triflumizol, and (D)
silicate fertilizer and triflumizol.
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