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Development of Potassium Concentration of Nutrient and Supply Method for
Low Potassium Lettuce Production in a Closed-type Plant Factory System

Young Bae Choi and Jong Hwa Shin*

Department of Horticulture and Breeding, Andong National University, Andong 36729, Korea

Abstract. Potassium in vegetables is known to have an adverse impact on a patient with chronic kidney desease.
However, since vegetables also contain many other nutrient, consumption of vegetables by these patients is inevita-
ble. The objective of this study was conducted to develop a fresh lettuce which contains low level of potassium for
nephropathy in a closed-type plant factory system. Lettuce of “Charles” was used for experiment. The plants were
cultivated in hydroponic system with a 16-h photoperiod at 15-21°C, 65% RH, 200umol-m?-s(LED W:R, 9:1) and
600-650mg-L' CO, during 28 days. Nutrient solution which contains 1%, 5% and 10% potassium compared to con-
ventional composition were supplied at 1 week and 2 weeks before harvest. The content of potassium and macro ele-
ments in leafy vegetables were analyzed by ICP emission spectroscopy after harvest. The potassium content in leaf
of the 2 weeks before harvest treatment was significantly lower at than control. There were no significant differ-
ences between control and treatments in fresh weight and number of leaves. But there were differences among treat-
ments. Considering the vegetable amounts consumed by nephropathy patients, the supply of nutrient which contain
1% and 5% potassium at 2 weeks before harvest was suitable for low potassium lettuce production. This study indi-
cated that low potassium lettuce could be produced by developed nutrient composition and supply method.
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Fig. 1. Comparison of potassium(K") and Sodium(Na") contents in leaf among treatment at experiment 1 (Left : potassium[K "], Right :

sodium[Na']).
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Fig. 2. Comparison of fresh weight and number of leaves among treatment in experiment 1. (Left : fresh weight, Right : number of

leaves).
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Fig. 3. Comparison of potassium(K") and Sodium(Na") contents in leaf among treatment in experiment 2. (Left : potassium[K*], Right :
sodium[Na*]).
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Fig. 4. Comparison of fresh weight and number of leaves among treatment in experiment 1. (Left : fresh weight, Right : number of
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Fig. 5. Comparative photographs of lettuce growth among different treatment. (From the left control, 2W5%, 2W1%, and TW).
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Fh(Fig. 5).
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Table 1. Treatment time and potassium concentration in nutrient
solution of each treatment.

Potassium in nutrient solution

Treatment Treatment time me-L-!
Control Day after transport 4.0
1W10% 1 week before harvest 0.4

1W5% 1 week before harvest 0.2
2W10% 2 weeks before harvest 0.4
2W5% 2 weeks before harvest 0.2
2W1% 2 weeks before harvest 0.04
TW* Day after transport 0.07

* Tap water

Table 2. Estimated range of potassium concentration among dif-
ferent treatment in two experiments.

Treatment Potassium concentration range (mg/100g)

Experiment 1

Control 252-336

1W10% 239-319

1W5% 193-258

2W10% 147-196

2W5% 124-165
Experiment 2

Control 251-335

2W5% 119-159

2W1% 117-156

T™W 100-134
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PAE:
A: THARASRLe] HAAZ 61.7kg (Lee 5, 2016)
B: 3=0le] Ht A5 72.4 kg (KOSIS, 2015)
C: ZF AFATIF 40 mgkg (NKF, 2009)
D: AAEFE 30%S] ZF= AF (Lee 5, 2013; Lee

=, 2017)

E: 3% it AHFHAY 303.7 g/day (Hwang &,
2014; Lee 5, 2016)

F: Z@ A4 BE3F 1.668] (Lee and Lee, 2016)
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