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Abstract

This study was conducted to investigate the effects of nutrient solution strength on growth and
nutrient element concentrations in leaf lettuce (Lactuca sativa L. cv. 'Dduksum') by hydroponic
culture under fluorescent lamp and LED. Leaf lettuce were grown in closed hydroponic
cultivation systems supplied with 1/2, 1 and 2 strength of nutrient solution recommended by
horticultural experiment station in Japan. The growth of ‘Dduksum’ was highest in the 2 strength
of standard nutrient solution. The amount of nutrient element in the recycled nutrient solution
was higher at 2, 1 and 1/2 strength of nutrient solution. The concentration of NOs-N, Ca>", Mg*
in the recycled nutrient solutions increased in 1 and 2 strength of nutrient solution but that of
NHs-N decreased gradually in 1/2 and 1 strength of nutrient solution. The concentration of K,
Ca, Mg in leaf lettuce was maintained in the normal range, whereas the concentration of
phosphorous was 1.3 to 1.6%, which was higher than proper range. As the concentration of

NH4-N decreases gradually in all the treatments, it is necessary to raise the rate of NHs-N or
add it.
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Fig. 1. Growth responses of leaf lettuce grown at different nutrient element concentrations under
fluorescent lamp in a closed hydroponic culture system for 28days after transplanting
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Fig. 2. Growth responses of leaf lettuce grown at different nutrient element concentrations under
LED in a closed hydroponic culture system for 28days after transplanting
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Fig. 3. Changes in the EC of the recycled nutrient solution at different nutrient element
concentrations in a closed hydroponic leaf lettuce culture system affected by different
light sources
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Fig. 4. Changes in the concentrations of NOs-N, NH,-N, PO,-P, K', Ca®*, Mg** in the recycled
nutrient solution at different nutrient element concentrations under fluorescent lamp in a
closed hydroponic leaf lettuce culture system
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Fig. 5. Changes in the concentrations of NO:-N, NH.-N, PO,-P, K, Ca®*, Mg* in the recycled
nutrient solution at different nutrient element concentrations under LED in a closed

hydroponic leaf lettuce culture system
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Table 1. Calculated n/w* value of leaf lettuce based on the Yamasaki's formula

Nutrient Ttems Water Items NO»-N NH+N  PO,-P K Ca Mg
Measured

Conc. y (L)  Measured me/L
a 20 y 276 040 152 276 352 158
R w 4.06 y! 185 000 050 131 354 16l
aw 493 oW 631 195 553 844 342 146
a 20 y 606 104 356 586 627 3.1l
LED w 5.09 y! 667 043 331 575 162 383
aw 393 nw 430 284 428 616 234 102
a 20 y 1298 159 745 1280 1269 642
LED w 3.62 y' 1475 098 758 1355 1432 721
aw 1067 nw 493 434 686 940 530 284
2 20 v 276 040 151 275 349 157
s w 478 y! 245 004 111 207 375 187
aw 418 nw 372 151 280 491 267 0.0
a 20 y 609 100 357 58 630 3.2
I w 481 y! 703 070 368 637 752 386
aw 416 nw 301 194 322 425 244 079
a 20 y 1238 243 743 1267 1252 632
o w 6.6 y! 1417 218 826 1338 1301 74l
aw 303 nw 877 295 576 1125 1153 411

‘n/w indicates the formula devised by Yamasaki to determine the amount of macro nutrients and water uptake at
regular intervals during substrate culture.
ift y>y1, n/w=a/w(y-y)tyr @ y<yi, n/w=-a/w(yr-y)tyi

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

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

y and y; indicates the initial and final concentration of macronutrients in the culture solution(me - L.;)]

*S indicates standard nutrient solution of Horticultural Experiment Station in Japan.

Table 2. Changes in the mineral contents of leaf lettuce at different nutrient element
concentrations in a closed hydroponic culture system harvested from 28 days after

transplanting

Artificial Nutrient solution Nutrient content(%)
light concentration P K Ca Mg
q 1728 1.19 7.68 1.68 0.33

uorescent

lamp 1S 1.5 7.8 1.44 0.37
2S 1.59 6.36 1.3 0.39
1/2S 1.34 8.53 1.49 0.32
LED 1S 1.59 8.56 1.34 0.35
28 1.48 7.52 0.96 0.35
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