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Development of Nutrient Solution for Hydroponics of Cruciferae
Leaf Vegetables Based on Nutrient-Water Absorption Rate
and the Cation Ratio
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Abstract. This study was conducted to develop the suitable nutrient solutions for variable Cruciferae leafy
vegetables. 1/2, 1 and 3/2 strength of nutrient solution recommended by National Horticultural Research
Institute were supplied to plants in deep flow technique systems during 25 days. The growth of pak-choi and
leaf mustard ‘Asia curled” was highest in the 3/2 strength, and kale ‘TBC’ in the 1 strength. Mean cation
ratio of nutrient solution for pak-choi, leaf mustard and kale was K 49.5%, Ca 35.8% and Mg 14.7%, which
was obtained by calculating the uptake rates of water and nutrients. Suitable composition of the nutrient
solution for Cruciferae leafy vegetables was N 14, P 3, K 6.8, Ca 4.8, Mg 2 me-L". To examine the suit-
ability of nutrient solution developed for Cruciferae vegetables (NSC), plants were grown 4 times from Sep.
2003 to Oct. 2004. When plants were grown in NSC, relative growth rate increased 1.1 to 2.5 times and
vitamin C content 1.06 to 1.52 times. The proper plants to apply NSC for functional leaf vegetable produc-
tion were leaf mustard ‘Asia recurled’, ‘Redcurled’ and ‘Pamagreen’, kale ‘TBC’, ‘Portugal’ and ‘Manchu
collard’, leaf broccoli ‘New green’, pak-choi, baby cabbage ‘Red king’ and ‘Green king’, flowering red chi-
nese cabbage and Korean cabbage.

Key words : baby cabbage, flowering red chinese cabbage, functional leaf vegetable production, kale,
Korean cabbage, leaf broccoli, leaf mustard, pak-choi, relative growth rate, vitamin C con-
tent
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Table 1. Effect of concentration of nutrient solution on the growth of Craciferae vegetables grown with the nutrient solution
of National Horticultural Research Institute 25 days after transplant.

Plant Nutrient Shoot length Leaf number Fresh wt. Dry wt.
a strength (cm) (no./plant) (g/plant) (g/plant)
1/28 12.8 ¢? 21.0b 1549 ¢ 542b
Pak-choi A 18 182b 253a 202.4b 571b
3/28 253a 250a 2446 a 7.20a
1/28 18.3a 18.0a 97.8b 7.09b
Kale ‘TBC’ 1S 16.8a 19.7a 1253 a 8.75a
3/28 18.0a 183a 103.0b 727b
128 102 a 113a 95.1a 6.44b
Leaf-mustard 1S 12.7a 11.7a 1009 a 5.59 ¢
Asia curled
3/28 10.7 a 11.0a 1093 a 8.15a

“Mean separation within columns by DMRT, 5% level.

Table 2. Mineral content in Cruciferae vegetables grown with the nutrient solution of National Horticultural Research Insti-

tute 25 days after transplant.

Nutrient P K Ca Mg
Plant
Strength %
1/2S 0.98 a* 7830 1.97a 0.68 a
Pak-choi A 18 0.87b 8.79a 1.93a 0.67 a
3/28 0.67c¢ 8.13 ab 1.72a 047b
1728 0.69 a 6.58a 1.87a 0.69a
Kale ‘TBC’ 1S 0.57a 6.34a 1.80a 0.64 a
3/28 0.60a 6.84 a 1.71a 0.68 a
128 0.69 a 6.42 b 1.60a 0.59a
Leaf mustard 1S 0.73a 5342 1542 0.48 b
‘Asia curled
3128 0.66a 771 a 1.68 a 0.39¢

“Mean separation within columns by DMRT, 5% level.
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Fig. 1. Changes of pH and EC in Cruciferae vegetables grown with the nutrient solution of National Horticultural Research

Institute.
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Table 3. Calculated n/w” value of Cruciferae vegetables based on the Yamasaki's formula.

Plant Nutrient Amount of absorbed P K Ca Mg
Strength water (L) me L

1728 2.11 2.93 5.77 5.82 2.02

Pak-choi 1S 1.60 421 8.10 7.52 3.10
3/28 1.76 4,22 7.86 0.77 1.21

1728 1.60 2.23 435 5.00 2.09

Kale ‘TBC’ 1S 1.88 231 7.01 6.11 2.68
3/28 1.12 1.87 5.90 5.21 0.18

1/28 [.66 2.12 4.54 4.94 2.00

Leaf mustard 1S 1.46 3.02 5.99 5.92 221

Asia curled

) 3/28 1.60 2.42 6.41 4.87 0.36

“n/w indicates the formula devised by Yamasaki to determine the amount of macro nutrients and water uptake at regular inter-

vals during substrate culture.
if y>y1, iw=a/w (y-y )ty1 1 y<yp, nw=-a/w (y-y)+y

[a indicates initial volume of culture solution in each tray (liter).

w indicates the amount of water absorbed by plants (liter).

y and y; indicate the initial and final concentration of macronutrients in culture solution (me+ L")}
¥S indicates standard nutrient solution of Horticultural Experiment Station in Japan.
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Fig. 2. Cation composition of the nutrient solution for leaf
vegetables.
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Fig. 3. Fresh weight, relative growth rate (RGR) and chlorophyll content in Cruciferae vegetables grown under different

nutrient solutions 25 days after transplant.

NSH : The nutrient solution of National Horticulture Research Institute in Korea
NSC : The nutrient solution of developed for Cruciferae vegetables
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Fig. 4. Fresh weight, relative growth rate (RGR), vitamin C (Vt-C) content and chiorophyll content in Cruciferae vegetables
grown under different nutrient solutions 25 days after transplant (A: pak-choi A, B: pak-choi B, C: flowering red chinese cab-
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NSH : The nutrient solution of National Horticulture research in Korea
NSC : The nutrient solution of developed for Cruciferae vegetables
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Fig. 5.

. Changes of pH and EC in Cruciferae vegetables grown in different nutrient solutions durmg the growing period.

NSH : The nutrient solution of National Horticulture research in Korea
NSC : The nutrient solution of developed for Cruciferac vegetables
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