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JARINYA RIRTIRAM : EFFECTS OF LIGHT AND TEMPERATURE ON
GROWTH AND YIELD OF LETTUCES IN PLANT FACTORY WITH
ARTIFICIAL LIGHT. THESIS ADVISOR : ASST. PROF. ARAK TIRA-

UMPHON, Ph.D., 85 PP,
FACTORY WITH ARTIFICIAL LIGHT CALLUS/ LIGHT-EMITTING DIODE

The concept of the plant factory with artificial light is an alternative way to
produce crops by adopting technology to develop crop production that can control the
environment such as light, temperature, humidity, air, and nutrients used in the culture
system. The objective of this study was to investigate some factors suitable for growth
and yield of lettuce in a plant factory with artificial light. For the methodology, this
research was divided into two experiments. The first experiment studied the primary
factors which consists of planting at different solution concentrations (5 levels);
Planting system (hydroponics system and substrate culture), light intensity (PPFD 100
and 150 pmol/m?/s), light duration exposure times per day (16 and 20 h/day), and light

sources (LED-W (white) and LED-WRB (white-red-blue)) by choosing lettuce, leaf

lettuces (rad oak-green oak) and head lettuces (cos-butter head). The result showed
cultivating at a concentration of EC 0.8 mS/cm for 14 days, the seedlings had the highest
growth and light sources had no effect on the growth of seedlings. The effect of the
planting system found that plants grown in the hydroponic system tend to give higher
growth and yield than those of substrate culture. The effect of light intensity, PPFD 150
umol/m?/s tended to increase lettuce growth. The yield was 100 imol/m?/s higher than
the PPFD value. The experimental results indicated that 20 h/day light tended to increase
growth and yield weight, but was found not to be different from cultivation under 16

h/day light, and it was found that growing under LED-WRB light tended to increase



lettuce growth and vield was better than the LED-W cultivation, and the factors
affecting the expression of leaf color in red oak lettuce in the plant with artificial light
were investigated. It consists of 1) temperature effect in combination with 5 light
sources: 23°C with LED-W and LED-WRB and 25°C with LED-W and LED-WRB and
35°C with sunlight and 2) the effect of light intensity in combination with light quality
of the 6 processes: LED-W at PPFD 100 and 200 pmol/m*s and LED-W+UV and FL
(fluorescence lamp) at PPFD 200 umol/m?/s, 50% sunlight at PPFD 500 pmol/m?/s and
100% sunlight PPFD 1,500 pmol/m%s. The results found that temperature did not
produce red leaves in red oak lettuce. But it was found that increasing the light intensity
to 200 pmol/m?s and growing under LED-W+UV light and FL, the leaf color was
closest to that of the solar plant. The second experiment studied the temperature that
affects growth and the yield of different types of lettuce grown in plant production with
artificial light. The representative of leaf lettuce was red oak, representing red leafy
vegetables. And Green Oak represented green leafy vegetables. The representative of
head lettuce is butterhead, which is the less tightly wrapped head and wrapped lettuce
represented the kind that wraps the head tightly. The experiment consisted of three

temperature levels 20, 23 and 25°C and four light sources: LED-WRB, LED-RB (red-

blue), LED-W and FL, controlling relative humidity at 60-70% and PPFD at 200
pmol/m%/s for 16 h/ day light. The result showed the plant should be leaf lettuce at a
temperature of 25°C, resulting in the highest tendency for growth and productivity and
head lettuce planting should be selected at 20°C to be suitable for head lettuce, and

LED-WRB light tends to increase growth and yield than other light sources.
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