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Abstract

This experiment was conducted to develop optimal nutrient solution for tomato
plants, according to the plant growth stages in closed system. Perlite substrate
was supplied with 1/2 and 1 strength of the solution of National Horticultural
Research Station in Japan.

Plants grew better and the nutrient contents in the leaves were also proper in
1 strength.

Based on these results, optimal nutrient solution in perlite was composed by
n/w of 1 strength according to the plant growth rates : N 13.5, P 3.3, K 7.0. Ca
7.0, Mg 3.5 me- L in seedling stage, N 14.2, P 3.3, K 8.0, Ca 7.5, Mg 4.0 me -
L? in vegetative stage and N 10.0, P 3.0, K 7.0, Ca 6.0, Mg 3.0 me-L" in
reproductive stage.

To examine the suitability of the nutrient solution developed in this
experiment, tomato plants were grown in rockwool and supplied with two
different composition and concentration of nutrient solution composed by n/w of 1
strength in perlite (SCUT) and by Research Station for Greenhouse Vegetable
and Floriculture on the Netherlands (PBG).

pH and EC in SCUT were changed little in 1 strength but a significant change
of pH was shown in 1/2 strength. Later, drained solutions in rockwool were also
analyzed according to the plant growth stages. Low concentrations of N and P
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in root zone were shown in early growth stage but N was increased in

reproductive stage, while, K, Ca, Mg concentration was consistent through the

whole growth stage.
Considering these results,

needed, that is,

we found that the rebalance of N and P was
reduction of N concentration in reproductive stage and

increasing of P concentration in vegetative stage.
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Table 1. The compositions of macronutrient solution in tomato perlite substrate culture
developed by Seout City University and Sonneveld(1993) in close system.

Nutrient Growth N K Ca Mg
solution stage me - L

Seedling 135 3.3 7.0 7.0 35

SCuUT* Vegetative 142 33 8.0 75 40

Reproductive 100 30 7.0 6.0 30

PBG’ 11.8 35 6.5 55 20

!SCUT : nutrient solution of Seoul City University for tomato substrate

culture in closed growing system.

YPBG : nutrient solution of proefstation voor tuinbouw onder glas te Naaldwijk

(Sonneveld and Straver, 1992)
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Table 2. Calculated n/w value of tomato based on the Yamasaki's formula..

Growth Nutr. Items  Water Items PO4-P K Ca Mg
Stage conc. measured (L)  measured me - L}

a 270 y 1.49 3.68 3.65 1.89

1/2 S w 3374 Vi 1.34 1.89 3.19 153

Seedling a/w 0.8 n/w 1.46 3.32 3.59 1.82

a 27.0 y 3.28 7.37 7.34 3.72

1S w 28.29 Vi 2.44 5.99 8.30 4.45

a/w 0.95 n/w 3.24 7.30 7.39 3.76

a 27.0 y 1.49 3.68 3.65 1.89

. 172 S w 18.92 Vi 2.33 3.07 423 2.05

Vegetative a/w 143 n/w 113 394 34 1.82

a 270 v 3.28 737 7.34 372

1S w 19.6 Vi 3.56 6.97 7.0 3.90

a/w 1.38 n/w 3.3 7.92 7.47 3.44

a 270 V4 1.64 3.13 .70 112

172 S w 57.45 Vi 159 3.08 38 245

Reproductive a/w 0.47 n/w 1.61 3.10 3.75 1.87

a 210 \ 3.61 6.30 7.40 4.1

1S w 51.92 1 243 7.98 4.80 39

a/w 0.52 n/w 3.0 7.10 6.15 3.0

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

a a
If v)yi. n/w = - (y-y1) + v1: yn. n/w =y1 — — (y1-y)
w

S: The nutrient solution of Horticultural -Experiment 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 macroanutrients in culture solution (me- ¢7).
y1: The final concentration of macronutrients in culture solution (me: £7).
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t}. Fig. 1. Changes of pH in root zone as

affected by the different nutrient
strength in perlite substrate
[pH: 1/2 S(@), 1 S(all.
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Fig. 2. Changes of EC in root zone as
affected by the different nutrient

strength in  perlite  substrate
different nutrient strength in perlite
substrate
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Table 3. Effects of different nutrient strength on the growth and yield of tomato plants using
the nutrient solution of National Horticultural Research Station in Japan.

Plant Leaf Leaf Stem

Soluble

Nutrient . . . No. of fruits Fruit weight .
Conc. h(ilgst 1?25311 ‘Kﬁf? dl?grit)er (No/plant) (g/fruit) sohg]?::g;gent
%S 2150b 443b 4850 933 a 140 a 1643 b 563 b
1S 22713 a 503 a 538a 933 a 140 a 202.2 a 697 a

The values followed by the same letter are not significantly different
according to the Duncan’s multiple range test (P ¢ 0.05)

w2bd, pH % EC7t A Afol
CESD 1A G EESEE A A%
AEE st EviE aHui RS £84
g g ZASHG.  {u7] Fdde N

135, P33 K170 CaT7.0 2 Mg
35 me-L' | 4¥¥Hr] EdelE= N
142, P 33, KB80 Ca?75 % Mg

4.0 me-L"', ZAA wti7lels N 100, P
30. K70, Caé6.0, ¥ Mg 3.0 me-

71705 A" AL ngx oM
A% FtEe A%E 1A #HEAR(1982) %
pHet EC7F A A" A2 ool $ol
29 F47F YL 1R dEelztn §o
°]& 453 Ack. A{27]e Z3W pHSY
Wzl vehd A EvtE AEAE AS27)
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NO3-N& wzA F437] dEevt A
F710128 F47t 2¥ L oA HHE A

of

- 48 -



EMEERRRE B78 S1R

o2 el

’j’%g
A/éﬂr"w
o T

1 4 6 10 12 20 22 27 30 40 50

pH
A S A
QO = N W A U & 9 0w
EC

-
e e o]

/\Q/W.

W k

1 4 6 10 12 20 22 27 30 40 50
Days after treatment

Fig. 3. Changes of pH and EC in root

zone as affected by the different

strength and nutrient solution
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Fig. 4. Changes of N concentration{me - L™
in root zone based on different
composition and strength  of
nutrient solution.

[SCUT: 1/2 S(@), 1S(A), 2S(HD),
PBG: 1/2 S(O), 15(a), 25
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Fig. 5. Changes of P concentration(me -
L™ in root zone based on
different composition and strength
of nutrient solution.

[SCUT: 1/2 S(@), 1S(A), 2S(HD,
PBG: 1/2 S(O), 18(a), 28]
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Fig. 6. Changes of K concentration {me -

L™ in soot zone based on
different composition and strength
of nutrient solution.
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Changes of Ca concentration(me -
L™ in root zone based on
different composition and strength
of nutrient solution.
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Fig. 8. Changes of Mg concentration{me -
L™ in root zone based on
different composition and strength
of nutrient solution.
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Table 4. Effects of two nutrient solutions on the growth of tomato (var. Gambok) in
closed growing system at 70 days after transplanting.

Nutrient Nutrient Flant Leaf Leaf Stem Fresh weight  Dry weight Photo
hin | cone "0 0 vidh dlmetr Tt S et S (S
1/28 186 449 467 136 332 214 427 353 1062
PBG 18 161 489 485 153 54 268 61.5 394 12.65
28 179 493 567 152 576 268 76.5 398 10.82
1/28 166 440 500 15.8 489 255 58.7 b8 10.30
SCUT 1S 171 506 538 172 600 313 72.2 456 17.27
28 180 473 511 16.6 557 292 66.6 425 7.30
Significance
Nutrient Conc. NS *k NS NS *k NS *k NS *k
Nutrient solution NS NS NS *% NS NS NS NS NS
Conc. X solution NS NS NS ok ok NS *k NS *x

NS,»»  Nonsignificant or significant at P < 0.05 or 0.01, respectively. The values
followed by the same lelter are not significantly different according to the Duncan's
multiple range test (P < 0.05).

Table 5. Effects of two nutrient solutions on the qualities of tomato fruits (var. Gambok)
in closed system.

. . Fruit Soluble Citric acid z
I::]E‘Zg:f N‘ég:::nt weight solid content(A) ®B) A/B Ezg}
: (kg - plant™) ( °Brix ) (mg - mL™) °
1/28 15 517 0.96 5.38
PBG 1S 19 5.87 0.98 599 0
' 25 17 6.20 115 5.40 103
1/2S8 2.1 5.20 0.80 6.50 0
SCUT 1S 2.3 6.0 1.13 531 0
' 258 14 6.73 1.24 543 0.7
Signifcance
Nutrient Conc. ok NS *x 3
Nutrient solution ok *% - %
Conc. X Solution *k *ok *k %

z . blossom-end rot per plant
NS.*,** Nonsignificant or significant at P ¢ 0.05 or 0.01, respectively.
The values followed by the same letter are not significantly differant

according to the Duncan’s multiple range test (P ¢ 0.05).
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