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Effects of Nutrient Concentration on the Absorption of N, P and K by Lettuce Cultured in NFT System
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Summary

The influence of nutrient concentration on the uptake of each nutrient by butter head lettuce plants
(Lactuca sativa L. ‘Okayama Salad’) was investigated by using a NFT system. The solution volume in
the NFT system was maintained constant automatically by supplying deionized water. The nutrient
uptake was calculated from the decreasing rate of the nutrient concentration in the system. The NO3-
N, PO,- P and K uptake rates by the lettuce plant were relatively stable within a comparatively wide
range of nutrient concentrations, i.e., the nutrient uptake rates were not influenced directly by the
nutrient concentrations. When the nutrient concentration was above 1 me* liter™!, the uptake rate of
each nutrient was unaffected by its concentration. The high ratio of the apparent uptake rate of NH,~-N

in comparison with other nutrients indicates a preferential uptake of NH,-N.
From the environmental and managerial point of view, nutrient concentrations in a hydroponic

production system should be lowered.
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Fig. 1. Outline of NFT system with automatic nutrient supply unit.
MT: Main Tank ST: Sub Tank HT: Header Tank RU: Relay Unit FS: Float Switch

SV: Solenoid Valve SP: Spacer P: Pump
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Table 1. The elemental composition of standard nutrient solution for lettuce culture.

NO;-N: NH;-N: PO,-P: K : Ca : Mg
Composition
12 13 : 4 8 4 2 (me - liter ")
Ca(N03)2 * 4H20 = 2
KNO = 8
Formula 8 (mM)
NH4H2PO4 = 1.3
MgSO4 . 7H20 = 1

Table 2. Effect of the concentration of starter solution on growth of lettuce (gFW * plant™").

Channel” Feb. 57 Feb. 17°
. Concentration®
location Top Root Total Top Root Total
South 3/4U 49.2b" 10.3a 59.5b 82.1b 26.3b 108.4b
! 1/4U 55.5a 10.7a 66.2a 92.5a 27.1a 119.6a
1/2U 52.1a 10.5a 62.6a 88.3ab 27.0a 115.3a
North 10 50.5ab 9.5b 60.0a 83.2ab 25.8b 109.0a

“Location of the NFT channel in the plastic house.

YDate of measurement.

*Strength of the nutrient solution (1 U is the standard solution described in Table1).
%Means within columns followed by the same letters are not significantly different at P < 0.05 level by

LSD test.
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Fig. 2. Changes in NO3— N, PO, - P, K and NH, - N concentrations in the nutrient solution.
Each regression line was calculated from the data only with open symbols. Solid symbols represent the

constant (low) concentration of each mineral.
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Fig. 3. Effects of NO3-N, PO, - P, K and NH, - N concentrations in the nutrient solution on nutrient uptake rates
of lettuce plants cultured with standard solution (Table 1).
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Fig. 4. Time course of water uptake by lettuce plants cultured
with standard solution (Table 1).
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Fig. 5. Effects of mineral concentrations in nutrient solution on
n/w (the ratio of minerals absorbed (n) per unit volume of
water absorbed (w)) of lettuce plants cultured with
standard nutrient solution (Table 1).
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Table 3. Average uptake rate, n/w (me * liter™') and the ratio of n/w to the initial concentration of

solution for each mineral.

Ratio of n/w to the initial nutrient concentration”

Uptake rate n/w
Element _1 -1 .
(me:plant”™ - day™)  (me-liter ) U 3/4U 12U 1/4U
NO3-N 1.06 19.36 1.61 2.15 3.23 6.45
NH,-N 0.60 6.59 494 6.59 9.89 19.77
PO,-P 0.26 4.72 1.18 1.57 2.36 472
K 0.69 12.14 1.52 2.02 3.04 6.07

*Data were obtained by dividing n/w with the initial concentration of each nutrient.
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