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Evaluation of light emitting diode (LED) tube on tobacco
(Nicotiana tabacum L.) plant development in vitro
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Abstract

This research aimed to study the effect of LED lighting on tobacco (Nicotiana tabacum L.)
growth in vitro. LED light tubes with warm white LED and day light LED, were used in the experiment.
Five combinations of LED light tubes were tested as followed; all warm white tubes (T1), all day
light tubes (T2), warm white: day light ratio of 1: 3 (T3), warm white: day light ratio of 1: 1 (T4) and
warm white: day light ratio of 3: 1 (T5). These treatments were compared with the conventional
fluorescence light tube. The photoperiod was adjusted to 16/8 light/dark cycle and the temperature
was controlled at 25+4°C. It was found that LED light treatment had no effects on plant height at
the beginning of the experiment, but after subculture for 3 times, the plants grown in T3 had
significantly higher plant growth than other conditions. The effect of LED lighting in T1 and T5
promoted shoot fresh weight and dry weight after 1 month, while T1, T3, T4 and T5 also enhanced
root growth after 1 month. However, growth enhancement effects were not observed after
subculturing. LED lighting had no significant effects on photosynthetic pigment contents, but T3
showed the tendency to increase chlorophyll 6 and carotenoid contents. As LED lighting can be
used to substitute the use of fluorescence light without negative effects on plant growth. Moreover,
it can save the energy consumption up to 50%. These results suggest an altermnative choice for using
LED lighting system application in plant tissue culture room.
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LED warm white 'V:flwm (18 w, 1,229.41 lux) 420.48 2,102.40 50.00
LED warm white 'V:flwm (18 w, 1,270.30 lux) 420.48 2,102.40 50.00
LED warm white: day light 8n57@2u 1: 3 (18 w, 1,302.34 lux) 420.48 2,102.40 50.00
LED warm white: day light §n91&u 1: 1 (18 w, 1,261.30 lux) 420.48 2,102.40 50.00
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