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Abstract. The experiment was conducted to investigate the nutrition absorption pattern in the growth stage
and develope the optimal nutrient solution hydroponically grown the cherry tomato 'Koko' in closed substrate
culture system with the nutrient solution of National Horticultural Research Station in Japan into 1/2S, 1S,
and 2S. When plant was grown in 1/28, the growth and yield were high and the pH and EC in the root zone
were stable. Suitable composition of nutrient solution for cherry tomato was NOs-N 6.8, PO,-P 2.7,K 3.2, Ca
3.6and Mg 1.1 me : L™ in the early growth stage, NO;-N 7.3, PO,-P 2.2, K 3.7, Ca 3.6 and Mg 1.1
me : L™! in the late growth stage by calculating a rate of nutrient and water uptake. To estimate the
suitability for the nutrient solution in a development of cherry tomato developed by Wongkwang university in
Korea (WU), plant was grown in perlite substrate supplied with different solution and strengths(S) by research
station for greenhouse vegetable and floriculture in the Netherlands (Proefstation voor tuinbouw onder glas th
Mssldwijk; PTG) of 1/2S, 18, and 28, respectively. The growth was good at the PTG and WU 28 in the early
stage and the PTG of 1S and WU of 1S and 28 in the late stage. The highest yield of cherry tomato obtained
in the WU of 2S. pH and EC in root zone of WU of 2S were stable during the early and late growth stage.
Therefore when cherry tomato plant was grown in WU of 2S of EC 1.6~2.0 dS . m™' in the nutrient
solution, not only stable growth and yield but also fertilizer reduction can be obtained than that of PTG.
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Table 1. Effect of nutrient concentration on the growth hydroponically grown tomato ‘KoKo’ in closed perlite culture system
during hot season.

Nutrient Plant No. of Stem Fresh Dry No. of Fruit Soluble
concentratio  height nodes diameter weight weight m'm weight solid
n’ {cm) (ea) (mm) (@) (@) (@) (°Brix)

Early growth stage

1/28 271.5a 33.1a 12.0a 1138.4a 130.0a - - -
18 225.0b 279b 11.5b 10688b 130.5a - - -
28 187.9 ¢ 256¢ 109¢ 7645¢ 115.7b - - -

Late growth stage

1/28 284.5a 349 a 16.5a 14452a 2547a 1924a 10.8 a 7.5b
18 2311 Db 29.7Db 16.6a 14418a 2274b 1944a 99b 7.0c
28 187.9 b 248¢ 152b 12121b 1929c¢ 151.4b 9.0c¢c 8.6 a

“Strength of concentration solutions of National Horticultural Research Station in Japan.
YMean separation within columns by Duncan's multiple range test, P=0.05.

Table 2. Calculated n/w value and absorbed water uptake hydroponically grown tomato ‘KoKo’ based on the Yamasaki's
formula in closed system.

’;ls;r;ir:tratio ltems Water ltems PO+-P K Ca Mg
- measured (L) measured o e
Early growth stage
a 90.0 y 2.29 3.19 3.86 1.04
1728 w 120.2 Vi 3.77 3.30 2.67 1.10
a/w 0.75 n/w 2.66 3.22 3.56 1.06
a 90.0 y 4.3 6.28 6.60 2.08
1S w 137.5 1 2.36 6.09 5.32 2.04
a/w 0.65 n/w 3.63 6.21 6.16 2.06
a 90.0 y 8.15 12.51 12.51 4.26
28 w 128.5 yi 7.93 13.18 11.58 4.71
alw 0.70 n/w 8.08 12.71 12.23 4.39
Late growth stage
1/2'S a 90.0 y 2.29 3.19 3.86 1.04

W 161.6 Y3 2.19 4.32 3.37 1.13
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a/w 0.56 n/w 2.24 3.69 3.64 1.08

a 80.0 y 4.3 6.28 6.60 2.08

18 w 165.2 ¥ 4.10 8.04 7.71 3.44
ajw 0.54 n/w 4.21 7.08 7.11 2.70

a 90.0 y 8.15 12.51 12.51 4.26

2S w 114.9 v 8.87 15.32 18.47 7.75
a/w 0.78 n/w 8.31 13.12 13.80 5.02

n/w : The formula devised by Yamasaki to determine the amount of macro nutrients and water uptake at regular intervals during
substrate culture.

[fy>y, nfw=a/w(y —y1) + y, 1 y<y) = yi — /Wy - y)

S: The nutrient solution of National Horticultural Research Station in Japan
a: Initial volume of culture solution in each tray(liter)

w: The amount of water absorbed by plants(liter)

y: The initial concentration of macronutrients in culture solution(me

y1: The final concentration of macronutrients in culture solution(me

L™
L

Table 3. Effects of nutrient concentration on the growth hydroponically grown tomato ‘KoKo’ in closed perlite culture system at
the 36 days after transplanting.

Nutrient solution Plant height ~ Stem diameter No. of Fresh weight Dry weight
(cm) (mm) nodes {0) (9)

PTG 1/28 134.2 & 9.16 bc 24.2 ab 4450 ¢ 66.5 b
18 106.5b 8.41 cd 24.0 ab 5189b 709b
28 1342 a 10.17 a 26.0 a 669.1 a 919a

WU 1/28 127.2 a 8.08 d 22.7Db 305.7 d 53.5¢
18 110.5b 8.41 cd 24.5 ab 475.4 bc 69.7 b
2S 118.0 ab 9.57 ab 24.3 ab 681.7 a 90.2 a

*Mean separation within columns by Duncan's multiple range test, P=0.05.

Table 4. Effects of nutrient concentration on the growth hydroponically grown tomato ‘KoKo’ in closed perlite culture system at
the 72 days after transplanting.

. . Plant height  Stem diameter No. of Fresh weight Dry weight
Nutrient solution
(cm) (cm) nodes (@) (@)
PTG 1/28 380.9 &* 14.0 a 45.0a 1297.8 a 178.7 a

-7-
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18 307.4Db 141 a 42.8 a 1317.4 a 180.3 a
28 2009 ¢ 14.8 a 27.8b 1326.3 a 197.8 a
wu 1/28 31460Db 14.3 a 38.5a 815.8b 122.6b
18 267.0b 142 a 40.3 a 1339.9 a 180.8 a
2S 260.2 b 14.6 a 38.5a 1270.0 a 183.3 a

“Mean separation within columns by Duncan's multiple range test, P=0.05.

Table 5. Effects of nutrient concentration on the yiled and quality hydroponically grown tomato ‘KoKo’ in closed perlite culture
system at the 72 days after transplanting.

Nutrient solution No. of fruit Fruit g()aight So'??é?i:)o“d il:qzsrgznigd(;’(;t
PTG 1/28 59.9¢* 989.5 d 6.7 ¢ 0.6

18 90.4b 11756 b 6.9b 0

28 99.4 a 1104.8 cb 8.1a 0.3
WU 1/28 42.6d 671.7 e 6.3d 1.8

18 63.5¢ 1064.4 ¢ 6.9c 0

28 100.5 a 1265.9 a 83a 0

*Mean separation within columns by Duncan's multiple range test, P=0.05.



