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Composition of Nutrient Solution
for Endive(Cichorium endivia L.) Hydroponics

Cho, Young Ryul - Lee, Yong Beom
Dept. of Env. Hort. The Univ. of Seoul. Seoul 130-743, Korea

Abstract

This experiment was conducted to composition of nutrient solution for ture of
endive hydroponics, and was compared the nutrient solution developed in the
Seoul City University(SCUE) with the conventional solution of Proefstation voor
Tuinbouw onder Glas. Proper compositions of nutrient solution for endive
hydroponics were NOs-N 15.0, NH4-N 1.0, PO4+P 3.0. K 10.0, Ca 5.0 and Mg 3.5

e+ L7, respectively. SCUE and PTG standard nutrient solution showed slightly
better yields among nutrient solutions. The SCUE nutrient solution and the PTG
nutrient solution had no difference on growth and yield of endive plants.
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Table 1. Effect of the ionic strength in endive growth at 10 days after treatment.

. Leaf Leaf Fresh weight Dry weight

Ionic No. of . 3 O

. length  width (g - plant™) (g - plant™)

strength leaves

(cm) (cm) Shoot Root Shoot Root
1/2 S 39.2b" 209 a 7.1 a 88.6 a 19.8 a 4.71 a 1.08 a
S 45.8 a 20.8 a 7.4 a 96.4 a 20.1 a 5.16 a 1.07 a
3/2 8 44.6 a 189 b 7.0 a 83.1 a 17.9 a 4.95 a 0.98 a

* The nutrient solution of Horticultural Experiment Sation in Japan.
Y Means separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 1. Changes of pH and EC in the nutrient
solutions during one week after treatment.

Table 2. Calculated n/wz value of endive based on the Yamasaki's formula.

Ionic . Measured L‘gi‘;‘f{g Measured Mineral concentration (me- £7)
Strengh  items (2) items PO4-P K Ca Mg
a® 15.0 v 1.96 3.55 3.76 2.31

1/2 8 w 7.18 V1 1.80 1.76 3.80 2.53
a/w 2.09 n/w 2.13 5.50 3.72 2.07

a 15.0 y 3.87 7.83 7.25 4.77

S w 6.04 v1 4.33 5.92 8.64 5.47
a/w 2.48 n/w 3.19 10.66 5.19 3.73

a 15.0 y 5.74 10.65 10.51 6.85

3/2' 8 A4 5.16 V1 7.28 9.69 13.47 7.97
a/w 2.91 n/w 2.78 12.48 4.86 4.71

“n/w : The formula devised by Yamasaki to determine the amount of macronutrients
and water uptake at regular intervals during water culture

. a . a
if y>y1. n/w = o YDt oyt vy n/w =y; — & v

’S : The nutrient solution of Horticultural Experiment Station in Japan

Xa : Initial volume of culture solution in each tray (liter)
w : The amount of water absorbed by plants (liter)

Yy : The initial concentration of macronutrients in culture solution (me - ')

yl : The final concentration of macronutrients in culture solution (me - ¢

h
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Fig. 2. Changes of pH and EC in the nutrient
solutions during 31 days after treatment.

Table 3. Effect of nutrient solutions on the growth of endivesz at 42 days after treatment.

Shoot Leaf
Nutrient No. of Leaf L'eaf fresh weight weight
. leaves Length Width 21
solution (A) (cm) (em) (g - plant™) B/A
(B) (g + leaf™)

PTG 18 54.5 a¥ 25.8 a 9.0 a 129 a 2.53 a
SCUE 1/2 S 53.1 a 25.5 a 8.9 a 129 a 2.54 a
SCUE 1S 52.1 a 24.9 a 9.0 a 129 a 2.60 a
SCUE 28 489 b 253 a 8.1b 106 b 2.10b

2 . . .
Mean of sixteen endive cultivars.

¥ Means separation within columns by Duncan’s multiple range test at 5% level.
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Table 4. Effect of nutrient solutions on mineral contents of endives leavesz at 42 days after

treatment.
Microelement content
Nllltrifint Macroelement content (%/D.W.) (ppm/D.W.)
solution p K Ca Mg Fe Cu Mn  Zn

PTG 18 071 a” 758¢c 142a
SCUE 1/2S 056 ¢ 766 ¢ 1.17 ab
SCUE 1S 065b 849b 1.26 ab
SCUE 28 0.72a 936a 102b

0.35ab 190b 253b 239c 74.7 a
0.38 a 172 b 32.0a 33.0c 83.7a
0.40 a 218 a 248Db 67.8Db 80.9a
0.33 b 233 a 271b 788 a 80.2a

*Mean of sixteen endive cultivars.

YMeans separation within columns by Duncan’s multiple range test at 5% level.
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Table 5. Mineral concentration in the nutrient solution during 32 days after treatment.

Macroelement concentration (me - £7*)

Nutrient

Microelement
concentration (mg- 4™

solution
NOs-N P 8S0s,~-8 K

Ca Mg Fe Cu Mn Zn

PTG 18 8.79 2.85 1.60 1.20
SCUE 1/28 464 0.13 185 0.31
SCUE 1 S 8.49 0.56 251 395

SCUE 2 S 122 3.70 3.17 13.7

11.5  3.47 0.92 139 0.02 1.00

4.45 2.92 1.21 1.06 <0.01 0.86

7.13 4.63 0.79 1.18 <0.01 1.33

11.0 8.60 1.24 1.47 006 1.64
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