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Effect of blue/red/white LEDs combination on growth of eucalyptus
(Eucalyptus camaldulensis Dehnh.) tissue in vitro
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ABSTRACT: The effect of blue, red and white- monochromatic light emitting diodes (LEDs) on growth of Eucalyptus
(Eucalyptus camaldulensis Dehnh.) tissue in vitro, was investigated. The light combination treatments (Tr.) tested
of the blue/red/white with light percentage ratio and light intensity (lux) were Tr.1; 10% (60 lux) blue/81% (500
lux) red/ 9%(55 lux) white, Tr.2; 7%(60 lux) blue/ 88%(800 lux) red/ 5%(50 lux) white, and Tr.3; 6% (60 lux) blue/
90% (1,000 lux) red/ 4%(45 lux) white; compared with the fluorescent lamps (cool daylight; 36w/865; (2,424 lux)
during a photoperiod of 16 hr per day for 4 weeks in the culture room at 24+ 2 °C. Results showed that the number of
shoos lamps gave by the Tr.1, Tr.2 and fluorescent lamps were 5.00, 5.15 and 6.20 shoots per explant, respectively.
The longest shoot of 2.72 cm. was found in the Tr.2. The highest total of explants dry weight obtained from the Tr.2
and the fluorescent lamps were 0.0176 and 0.0144 g. There were also no significant differences in the amount of
chlorophyll a, b and the total chlorophyll for all treatments. However, the calculation of the electrical energy use for
around year of the light emitting diodes of all treatments was reduced by saving the electrical energy of 90.90, 88.57
and 86.35%, respectively when compared with the fluorescent lamps.
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Figure 1Showed the characteristics of growth of eucalyptus tissue after 4 weeks culture.,
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Figure 2 Eucalyptus tissue grown in vitro under different light source., (A) 10%(60 lux) blue/81% (500 lux) red/
9% (55 lux) white, (B) 7%(60 lux) blue/ 88% (800 lux) red/ 5%(50 lux) white,(C) 6%(60 lux) blue/ 90%
(1,000 lux) red/ 4%(45 lux) white; (D) fluorescent lamps (cool daylight; 36w/865) (2,424 lux) for4

weeks.;(Bar = 1 cm).

Table 1 Comparison of SPAD unit, Chlorophyll A, B and Total in leaves of eucalyptus tissue treated under

different light source.

. SPAD units Chlorophyll A Chlorophyll B Total Chlorophyll
Light source

(gm?) (gm?) (gm?)

LED; Blue: 10%(60 lux)/ Red: 81% 20.63 2.32 1.54 £ 0.35 0.57 £0.13 2.12+0.48
(500 lux)/ White: 9%(55 lux)

LED; Blue: 7%(60 lux)/ Red: 88%(800 24.84 + 3.67 2.28£0.55 0.85+0.21 3.13+£0.77
lux)/ White: 5%(50 lux)

LED; Blue: 6%(60 lux)/ Red: 90% 22.99 +1.95 2.00 £ 0.29 0.75+ 0.1 2.74 £ 0.41
(1,000 lux)/ White: 4%(45 lux)

Fluorescent lamps 18.92 £ 2.37 1.38 £ 0.36 0.51+0.13 1.88 £ 0.49

(cool daylight; 36w/865, 2,426 lux)

F-test ns ns ns ns

* Mean £SE; ns = no significantly different.

Table 2 Showed the use of electrical energy and electrical values in oneyearof each treatment.

Use of electrical Electrical values Percentage
Light source energy in one year in one year of energy
(kWh) (Bath) saving
LED; Blue: 10%(60 lux)/ Red: 81% (500 lux)/ 313.90 948.60 90.90
White: 9%(55 lux)
LED; Blue: 7%(60 lux)/ Red: 88%(800 lux)/ 394.20 1,182.80 88.57
White: 5%(50 lux)
LED; Blue: 6%(60 lux)/ Red: 90% (1,000 lux)/ 470.85 1,406.90 86.35
White: 4%(45 lux)
Fluorescent lamps 3,449.96 10,184.07 -

(cool daylight; 36w/865, 2,426 lux)




