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Abstract. Recently, researches related to plant factory system has been activated and production of Ssam-
vegetables using artificial lighting has been increasing. In South Korea, Ssam-vegetables are very popular
and the consumption is increasing every year. Because leaf vegetables cultivated under hydroponic systems
are more preferable rather than those cultivated by soil culture in Korea, the plant factory system would be
more effective in production of Ssam-vegetables. Therefore, this study was carried out in order to anayze
theyield and vitamin C contents in red mustard (Brassica juncea L.) and pak-choi (Brassica campestris var.
chinensis), which are used a lot for the Ssam-vegetables in South Kores, as influenced by different concen-
trations of the nutrient solution in a plant factory system. As a results, there was no significant differencesin
the plant height among the treatment of EC in the nutrient solution, but for red mustard plants, the number
of leaves tended to decrease in the trestment with higher EC. Leaf area of pak-choi plants was significantly
increased in the higher EC, while the fresh weight had a tendency to increase along with increasing EC in
the nutrient solution for both crops. The photosynthetic rates did not show a distinct tendency by EC levels
for red mustard plants, but for pak-choi plants, it tended to be higher at the high EC. The contents of ascor-
bic acid in leaves were higher with decreasing EC concentration in the nutrient solution for red mustard
plants, while the content was the highest at EC 2.0 dS m* for pak-choi plants. In summary, considering the
marketable yields and vitamin C at different nutrient concentrations in a plant factory, the optimal concen-
tration for red mustard and pak-choi plants was thought to be EC 2.0~25dS m™.
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Table 1. The composition of nutrient solutions for culture
of leaf vegetable.

Concentration (mM - L™)
N 3 K Ca Mg
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Fig. 1. Changes of EC and pH in nutrient solution during the experiment.
Table 2. Effects of different EC in nutrient solution on growth of red mustard and pak-choi in plant factory.
Plants EC Plant height No. of Leaf area Fresh weight Dry weight
(dSmY) (cm) leaves (cm?) (g/plant) (g/plant)
15 30.99 11.2a 719 43.5a 1.9b
Red mustard 20 30.3a 10.2ab 788a 46.2a 24a
25 30.7a 9.2b 719a 51.1a 24a
15 25.6a 16.2a 86la 59.1b 2.7a
Pak choi 20 25.1a 15.5a 968a 72.3ab 3.0a
25 26.7a 16.2a 1,050a 80.7a 33a
‘DMRT .05.
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Table 3. Effects of different EC in nutrient solution on chlorophyll content and photosynthetic rates of red mustard and pak-

choi in plant factory.
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Plants EC Chlorophll Photosyntheticrates ~ Stomatal conductance Transpiraiton
(dS-mh  (SPAD vaues) (umol - m2-s? (mol -m2-s? (mmol -m2.s7Y)
15 23.807 11.1ab 1.30a 3.21a
Red mustard 20 30.7a 9.7b 0.80b 2.60b
25 36.3a 12.2a 1.22ab 3.22a
15 38.5a 10.8b 0.33b 1.35b
Pak choi 20 40.5a 11.3b 0.34b 1.60b
25 40.7a 12.6a 0.58a 2.34a
‘DMRT .05.
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Table 4. Effects of different in nutrient solution on mineral contents of red mustard and pak-choi in plant factory.

Hants EC Ascorbic acid P,Os T-N K20 Cao MgO
(@ds-m?%  (mg-100g7*FW)  (mg-kg?!)  (mg-kg™) mg - kg
15 26.83a 2.0a 5.0b 9.2b 5.3a 1.2a
Red mustard 2.0 19.83b 1.8b 5.7a 8.8b 4.8ab 0.9b
25 10.53c 1.9ab 5.5a 10.3a 45b 0.7c
15 38.17a 2.2a 5.3a 8.5b 6.0a 1.5a
Pak choi 2.0 42.22a 2.2a 5.3a 8.8b 6.0a 1.1b
25 28.30b 2.3a 4.6b 9.6a 5.8a 1.0b
‘DMRT .05.
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