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Effect of Cultivars and Planting Distance on Growth and Yield of
Spinach for Hydroponic Cultivation in Autumn Season
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Abstract. This study was carried out to investigate the effects of cultivars and to establish the hydroponic
cultivation method of spinach (Spinacia oleracea L.) for autumn season. Considering the rate of germina-
tion, plant height is 25 cm interior and exterior and leaf blade and petiole attitude is erect the best two cul-
tivars ‘Artlars’, ‘Dimple’ were selected among the 19 cultivars tested. Seed germination was more than 90%
in both cultivars of ‘Artlars’, ‘Dimple’. Seed rate of germination drops more or less, but it was cultivar that
‘Mahoroba’ cultivars is becoming in export standard production, and ‘Premium’, ‘Platon’ cultivar which
plant height of leaf blade and petiole attitude is erect is about 20 cm was thought by suitable cultivars to
domestic. Plant height relationship difference that follow to planting distances decreased according as plant-
ing distances growth than 12x11 cm to 12x15 cm. In the meantime, the increase of leaf area and fresh
weight was increasing transplanting distance. The yield per ha of 14,890 kg in the 12x11 cm was 67%
increased than that in the 12x9 cm. Therefore, 12x11 cm spacing is considered optimum planting distance
for spinach hydroponic cultivation in autumn season.
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Table 1. Gwroth characteristics of 19 spinach cultivars used at this study for hydroponic cultivation in autumn season.

Cultivar Production company Seed shape C}i;rrr;q;;l?;ig(;n Petiole attitude Le;t;:;zde
Carnival Seminis Korea Co., LTD rounded 100 horizontal Q
Nice Seminis Korea Co., LTD pointy(spines) 99 semi-erect g
Strong Seminis Korea Co., LTD rounded 90 horizontal Q
King of denmark Seminis Korea Co., LTD rounded 59 horizontal Q
Melody Seminis Korea Co., LTD rounded 99 erect Q
Mustang Seminis Korea Co., LTD rounded 89 erect g
Quinto Seminis Korea Co., LTD rounded 85 erect Q
Premium Seminis Korea Co., LTD rounded 93 erect Q
Kwangchae Seminis Korea Co., LTD rounded 13 horizontal Q
Polka Seminis Korea Co., LTD rounded 78 erect Q
Titan Sakata Korea Co., LTD rounded 87 semi-erect Q
Mighty Sakata Korea Co., LTD rounded 84 horizontal Q
Artlars Sakata Korea Co., LTD rounded 99 erect {}
Platon Sakata Korea Co., LTD rounded 57 erect Q
Sunlight Sakata Korea Co., LTD rounded 33 horizontal Q
Mahoroba Sakata Korea Co., LTD rounded 76 erect g
Paruku Sakata Korea Co., LTD rounded 83 horizontal Q
Banchuparuku Sakata Korea Co., LTD rounded 75 horizontal Q
Dimple Sakata Korea Co., LTD rounded 90 erect O
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Fig. 1. Comparison of petiole attitude(upper) and leaf blade
shape(lower) spinach cultivars for hydroponic cultivation in
autumn season.
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Table 2. Growth characteristics of spinach cultivars at 65 days after sowing in hydroponic cultivation.

Plant Leaf blade

Leaf

Leaf Leaf Fresh

Cultivars height TJO' of length width color area weight k“.(;ld_l
m) Ve em) (cm)  SCDSV' (cm¥plant) (g/planty ~ (K&Ha)
Carnival 17.4 ab® 8.0 8.5ab 4.6 ab 475 171.7b 9.0a 9,900 ab
Nice 12.0¢ 9.0 5.6b 25b 443 913 ¢ 47¢ 5,170 ¢
Strong 135¢ 9.0 7.3 ab 53 ab 50.3 1963 b 10.0a 11,000 a
King of denmark  11.5¢ 6.0 6.6b 4.9ab 58.6 98.0c 46¢ 5,060 ¢
Melody 20.2a 7.0 9.1a 4.2 ab 49.4 1483 b 70b 7,700 be
Mustang 213a 10.0 89a 5.4 ab 46.3 258.0 ab 12.82a 14,080 a
Quinto 21.5a 9.0 106a 6.7a 472 255.3 ab 11.1a 12,210 a
Premium 22.1a 8.0 11.2a 68a 479 265.7 ab 11.7a 12,870 a
Kwangchae 163 b 9.0 100a 6.5a 484 281.3 ab 139a 15,290 a
Polka 18.2 ab 9.0 105a 69a 46.2 333.7a 14.1a 15,510 a
Titan 18.5ab 9.0 8.6a 52ab 459 180.0 b 8.9 ab 9,790 ab
Mighty 11.2¢ 8.0 6.1b 4.1ab 63.6 121.3 be 74b 8,140 b
Artlars 247 a 8.0 99a 6.1a 39.7 256.3 ab 12.7a 13970 a
Platon 200a 9.0 92a 6.1a 45.0 248.0 ab 11.8a 12,980 a
Sunlight 172b 7.0 1022 7.0a 48.7 236.7 ab 132a 14,520 a
Mahoroba 255a 9.0 12.1a 63a 45.0 296.0 a 13.8a 15,180 a
Paruku 14.3 be 8.0 7.4 ab 62a 48.8 164.0b 8.1ab 8910b
Banchuparuku 13.0¢ 8.0 6.6b 4.8 ab 48.0 145.7b 7.6b 8,360 b
Dimple 244a 8.0 119a 74a 43.5 312.7a 14.1a 15,510 a

“Mean separation within columns by Duncan's multiple range test at 5%.
YSCDSYV specific color difference sensor value(SPAD 502, Minolta, Japan).

Table 3. Comparison of different planting distances on the growth and yield of spinach ‘Artlars’ for hydroponic cultivation

in autumn season.

Planting Plant Leaf blade Leaf

Leaf Leaf Fresh weight(g)

distance height No. of length widt color area Yi.eld-l
(cm) (cm) leaves (cm) (cm) SCDSV?  (cm¥plant) Plant Hole (kg+ha")
12x9 23.1 7.3 8.9 4.7 393 257.8 73 2020 8,900 b
12x11 24.1 7.3 9.8 6.0 41.1 3614 107 a 338a 14,890 a
12x13 21.5 7.8 9.3 53 40.9 390.6 10.7a 297 a 13,080 a
12x15 21.2 8.1 9.0 53 41.9 345.1 10.7a 269ab 11,830 ab

SCDSV specific color difference sensor value(SPAD 502, Minolta, Japan).
YMean separation within columns by Duncan's multiple range test at 5%.
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