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Abstract. The spectrum of this study was research on the closed hydroponic cultivation of netted melons (Cucumis
melo L.) using coir substrate, analyzing the impact of this cultivation method on melon yield, fruit quality, and the
efficiency of water and nutrient usage. The experimental results showed that the average fruit weight of the melons
grown in a closed system was 71.4 g higher than that of the open system, and the fruit width was on average 0.2 cm
larger, showing a statistically significant difference. However, there was no difference in the average sugar content of
the fruit flesh and height. Although there is no substantial commercial difference, it is conjectured that the change in
the macronutrients ratio in the irrigation has played a role in the statistically significant increase in fruit weight, which
is attributed to changes in the crops' nutrient uptake concentrations. This necessitates further research for a more
comprehensive understanding. In terms of the productivity of irrigation required to produce the fruit, applying the
closed system resulted in an increase of 7.6 kg/ton compared to the open system, saving 31.6% of water resources.
Additionally, in terms of nutrients, cultivating in a closed system allowed for savings of approximately 59, 25, 55, 83,
76, and 87% of N, P, K, Ca, Mg, and S, respectively, throughout the entire cultivation period. As the drainage was
reused, the ratios of NO;” and Ca”" increased up to a maximum of 9.6 and 9.1%, respectively, while the ratios of other
ions gradually decreased. In summary, these results suggest that closed hydroponic cultivation can effectively
optimize the use of water and fertilizer while maintaining excellent fruit quality in melon cultivation.
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Table 1. Composition of the Proefstaion voor Bloemisterij en Gasgroente (PBG) nutrient solutions used in the experiment.

Macroelement NOs-N NH,-N PO,-P K Ca Mg SO4-S
(mmol-L™) 16.25 1.00 1.25 7.50 475 125 1.50
Microelement Fe B Mn 7n Cu Mo

(umol- L) 15.00 25.00 10.00 5.00 0.75 0.50
MEstAR M| K|, H|322 M45 20234 493
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Fig. 1. Daily radiation in the greenhouse, and irrigation and drainage amount for hydroponically grown melon during the cultivation period.
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Fig. 2. Daily temperature and relative humidity in the greenhouse of melon during the cultivation period.
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Table 2. Effect of cultivation methods on melon fruit characteristics.
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Treatment Fresh weight Dry weight Fruit height Fruit width Sugar content
(¢/plant) (¢/plant) (cm) (cm) (°Brix)
Open 2197.6 + 101.4* 3742 + 23.8 172 £ 04 15.7 £ 0.3 13.7 £ 0.9
Closed 2269.0 + 133.8 391.2 + 31.8 173 £ 0.5 159 £ 0.3 139 £ 0.7
t-testy * * NS o NS

“All values are mean £+ SD (n = 30).

NS, *, ** indicates not significant, significant at p < 0.05 or 0.01, respectively (Student’s t-test).
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Fig. 3. Daily water usage amounts for hydroponically grown melon during the cultivation period.

Table 3. Volume of irrigation water applied, drainage, water usage and water productivity of hydroponically grown melon.

Parameter Value
Irrigation water applied (ton/ha) 2,573.1
Drainage (ton/ha) 814.0
Water usage (ton/ha) 1,759.0
Water productivity on open system (kg / ton applied water) 15.0
Water productivity on closed system (kg / ton water used) 22.6
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Table 4. Amount and usage of nutrients in the nutrient solution for each ion of hydroponically grown melon.

Nutrient supplied Nutrient usage

Nutrient drained off

Nutrient uptake out Nutrient drained off

Nutrients (ke/ha) (ke/ha) (ke/ha) of total applied (%) %)
N 541.00 31245 22855 58% 42%
P 5353 3971 1382 74% 26%
K 523.59 278.33 2455 53% 47%
Ca 438.57 248.78 189.79 57% 43%
Mg 61.70 4158 20.12 67% 33%
S 91.50 56.50 35.00 62% 38%
Fe 0.89 0.66 022 75% 25%
Mn 039 029 0.09 76% 24%
Cu 0.13 0.09 0.04 68% 3%
B 047 025 022 53% 47%
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