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Effects of Water Soluble Potassium Silicate by Soil Drenching Application on

Watermelon (Citrullus lanatus var. lanatus)
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Abstract. The objective of this study was to determine the effects of soluble potassium silicate by soil drenching
application on watermelon growth, yield, and nutrient uptake. The potassium silicate rates were control (No potas-
sium silicate), 1.63mM, 3.25mM, 6.50mM. The potassium silicate were treated 6 times (twice before fruit forming
and 4 times after fruit forming per 7 day. Soil chemical properties, such as soil pH, EC, available phosphorus and sil-
icate, exchangeable K, nitrate-N levels were increased after potassium silicate treatment, while the concentrations of
soil organic matter, exchangeable Ca and Mg were similar to control. The growth characteristics of watermelon, such
as stem diameter, fresh and dry weight of watermelon at harvest were thicker and heavier for increased potassium sil-
icate treatment than the control, while number of node, and plant length were same for all treatments. With increased
potassium silicate treatment, nutrient concentrations, such as P and K in the watermelon leaf at harvest were
increased, N concentration in the leaf was decreased, and Ca and Mg concentrations in the leaf were same. Chloro-
phyll content was increased with increased potassium silicate application. The occurrence of powdery mildew was
lower for the potassium silicate treatments than the control. Fresh watermelon weight for the potassium silicate treat-
ments was 0.1 to 0.5kg per watermelon heavier than the control, sugar content was 0.5 to 0.6°Brix higher than con-
trol, and merchantable watermelon was 2 to 4% increased compared to the control. These results suggest that
potassium silicate application by soil drenching method in the greenhouse can improve watermelon nutrient uptake,
merchantable watermelon and suppress the occurrence of powdery mildew.
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Table. 1. Physicochemical properties of soils used for the experiment.
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Avail. Avail. Exch. Cation Soil
pH EC OM P,0;s NOs-N SiO, K Ca Mg texture
(1:5) dS m! gkg! mg kg --- cmol, kg
6.4 1.7 20 143 115 120 0.45 52 1.6 Sandy loam

Table 2. Chemical properties of soil at watermelon harvest after different soluble potassium silicate treatments.

Treatments pH EC OM 1;:8: NO;-N As\f)g < Exch.CCaatlon Mg
(1:5) dSm gkg! e mg kg! F1Te) 1 o ——

Control 6.5 1.7b 22a 133b 119b 118b 0.32b 6.0a 1.7a

1.63mM 6.5b 1.9ab 22a 136b 125a 116b 0.40a 5.8a 1.8a

3.25mM 6.7a 1.9ab 19a 194a 140a 130ab 0.42a 5.9a 1.7a

6.50mM 6.7a 2.0a 20a 183a 140a 142a 0.43a 6.1a 1.7a

“Means in a column followed by the same letter were not significantly different at 5% level of DMRT.
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Table 3. Effects different soluble potassium silicate rates on Watermelon plant growth, stem diameter, internode length, leaf length, leaf

width, and plant height at 45" day after transplanting.

Treatments Stem diameter Internode length Leaf length Leaf width Plant length
cm
Control 8.1a" 11.7a 21.6b 20.6b 180a
1.63mM 8.0a 11.8a 22.4b 21.7a 181a
3.25mM 8.1a 11.8a 22.9ab 21.3a 178a
6.50mM 8.0a 11.7a 23.2a 21.5a 180a

“Means in a column followed by the same letter were not significantly different at 5% level of DMRT.

Table 4. Effects of soluble potassium silicate on watermelon growth (stem length, number of node, stem diameter, plant length) and

weight (fresh and dry weight) at harvest.

Treatments Stem length I\LOO' doef Stem diameter Plant length Fresh weight Dry weight
cm mm cm g plant’! kg ha’!
Control 10.5b 60.4a 10.8b 628a 1350b 1680b
1.63mM 10.7a 58.5a 10.7b 625a 1310b 1640b
3.25mM 10.7a 59.2a 11.3a 623a 1467a 1830a
6.50mM 10.6ab 59.0a 11.2a 608a 1458a 1870a

“Means in a column followed by the same letter were not significantly different at 5% level of DMRT.

Table. 5. Effects of different soluble potassium silicate rates on total N, P,Os, K,0, CaO and MgO content in watermelon leaf.

Treatments T-N P,0Os K,O CaO MgO
%

Control 1.54a* 0.29¢ 4.75b 5.33a 0.45a

1.63mM 1.45ab 0.36ab 4.84b 5.30a 0.46a

3.25mM 1.47ab 0.46a 5.32a 5.46a 0.43a

6.50mM 1.40b 0.57a 5.51a 5.48a 0.48a

“Means in a column followed by the same letter were not significantly different at 5% level of DMRT.
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Table 6. Effects of different soluble potassium silicate rates on chlorophyll meter readings before fruit forming, after fruit forming, and at
harvest.

Treatments Before fruit forming After fruit forming At harvest Average
SPAD values
Control 42.2a* 40.6¢ 43.7b 42.2a
1.63mM 43.3a 42.5b 44.1ab 43.3ab
3.25mM 43.4a 45.3a 46.3a 45.0a
6.50mM 43.5a 46.5a 45.8a 45.8a
“Means in a column followed by the same letter were not significantly different at 5% level of DMRT.
Table 7. Effects of different soluble potassium silicate rates on the disease severity of powdery mildew.
Treatments Days after transplanting
42" day 49" day 56 day 63" day 70" day
Control 11.3a 34.5a 37.9a 47.2a 55.6a
1.63mM 10.6a 33.3a 36.2a 43.5a 53.1a
3.25mM 9.9a 25.7b 32.3a 35.6b 38.2b
6.50mM 9.6a 23.1b 29.9b 30.1b 35.8b

“Means in a column followed by the same letter were not significantly different at 5% level of DMRT.
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Table 8. Effects of different soluble potassium silicate rates on the watermelon weight, length, width, thickness, and sugar content.

Treatments Fruit weight Fruit length Fruit width Fruit thickness Sugar content
kg ea’ cm °Brix
Control 8.3b” 26.7b 22.8a 1.1a 10.8b
1.63mM 8.4b 27.3ab 22.7a 1.1a 11.4a
3.25mM 8.6a 27.5a 23.0a 1.1a 11.4a
6.50mM 8.5a 27.2ab 23.0a 1.1a 11.3a

“Means in a column followed by the same letter were not significantly different at 5% level of DMRT.

Table 9. Effects of different soluble potassium silicate rates on the non-marketable including puffy and malformed fruits, commodity rate,

marketable watermelon yield, and yield index.

Non-marketable fruit rate

Treatments Commodity rate ~ Marketable Yield Yield
Puffy fruit Malformed fruit Sum index
% kg ha™!
Control 3.5 4.0 7.5 92.5 48,650b 100
1.63mM 34 3.8 7.2 92.8 49,700ab 102
3.25mM 3.4 3.8 7.2 92.8 50,400a 104
6.50mM 3.3 3.6 6.9 93.1 49,970a 103
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