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Effect of Artificial Lighting Source from LEDs and Temperature Control on Yield
and Leaf Oil of Holy Basil and Sweet Basil
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Abstract: The application of light emitting diode (LEDs) on yield and leaf oil of holy basil and sweet
basil was investigated in Completely Randomized Design (CRD) with 4 replications and 6 treatments,
at 25 °C. The result showed that holy basil and sweet basil in controlled greenhouse with sun light
yielded the highest leaf fresh weight and yield. The yield of holy basil in the condition of white, red,
blue and red:blue (ratio 1:1) light LEDs was 3,564.44 3,488.89 3,333.33 and 3,306.67 grams per rai,
respectively. These were significantly different from the holy basil grown outside the greenhouse
that had the least yield of 2,608.89 grams per rai. Red light LEDs significantly increased the number
of leaves and the increased number of leaves of sweet basil. All of LEDs treatment significantly
increased leaf oil of holy basil and sweet basil. Holy basil contained 8.94 - 11.37 % of leaf oil and
sweet basil contained 7.92 - 8.75 % of leaf oil which were significantly higher than those of the outside

grown with natural light.

Keywords: light emitting diode, holy basil, sweet basil, essential oil
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Table 2 Effect of lighting treatment and temperature control on plant height, number of leaves per plant and number of
branches per plant of holy basil and sweet basil.

Plant height (cm) Number of leaves Number of branches
Treatment per plant per plant
Holy basil Sweet basil Holy basil Sweet basil Holy basil Sweet basil
1) White LED + TC 48.20 b 48.70 57.25a 105.00 ab 3.00 5.60
2) Red LED + TC 45.38 b 42.40 56.25 a 109.60 a 2.25 3.40
3) Blue LED + TC 50.03 b 40.20 47.50 ab 106.60 ab 2.75 2.60
4) Red : Blue LED 1:1 + TC 48.85b 40.10 52.25 ab 87.60 ab 2.00 2.40
5) Sun light + TC 68.13 a 49.90 58.75 a 76.00 ab 3.25 6.00
6) Sun light 4150 b 41.80 37.50Db 69.80 b 2.50 6.40
F-test ** ns * > ns ns
C.V. (%) 11.41 22.63 16.15 20.94 35.06 49.53

TC = temperature control. ns, *, ** = not significant, significantly different at P < 0.05, 0.01, respectively.
Means in the same column with different letters are significantly different at P < 0.05 by Tukey’s HSD.

Table 3 Effect of lighting treatment and temperature control on increased plant height and increased number of plant
leaves of holy basil and sweet basil.

Increased plant height (cm) Increased number of plant leaves
Treatment

Holy basil Sweet basil Holy basil Sweet basil
1) White LED + TC 8.56d 20.22 b 15.45Db 53.60 a
2) Red LED + TC 536¢e 18.76 d 14.45 ¢ 57.20 a
3) Blue LED + TC 10.95¢ 11.34 f 0.70 f 48.00 a
4) Red : Blue LED 1:1 + TC 12.05b 20.02c 10.45d 5140 a
5) Sun light + TC 26.51a 21.56 a 18.75a 16.80 b
6) Sun light 540e 11.86e 150 e 13.00 b

F-test ok . ok .
C.V. (%) 0.58 0.25 0.56 34.19

TC = temperature control. ** = significantly different at P £ 0.01
Means in the same column with different letters are significantly different at P < 0.05 by Tukey’s HSD.
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Table 4 Effect of lighting treatment and temperature control on yield and leaf fresh weight of holy basil and sweet basil.

Yield (g/rai) Leaf fresh weight (g/rai)
Treatment

Holy basil Sweet basil Holy basil Sweet basil
1) White LED + TC 3,564.44 ab 2,254.81b 2,777.78 ab 1,371.85 ab
2) Red LED + TC 3,488.89 ab 2,234.07b 2,688.89 ab 1,466.67 ab
3) Blue LED + TC 3,333.33b 2,548.15 ab 2,355.56 bc 1,637.78 ab
4) Red : Blue LED 1:1 + TC 3,306.67 b 2,112.59 b 2,478.67 b 1,371.85 ab
5) Sun light + TC 4,435.56 a 3,191.11 a 3,241.48 a 1,748.15 a
6) Sun light 2,608.89 b 1,777.78 b 1,715.56 ¢ 1,019.26 b

F-test ok ok . x
C.V. (%) 13.84 15.73 13.25 20.38

TC = temperature control. *, ** = significantly different at P < 0.05, 0.01, respectively.
Means in the same column with different letters are significantly different at P < 0.05 by Tukey’s HSD.
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Table 5 Effect of lighting treatment and temperature control on oil yield from leaves of holy basil and sweet basil.

Oil yield from leaves (%)

Treatment
Holy basil Sweet basil

1) White LED + TC 8.94d 8.75a
2) Red LED + TC 9.82b 8.25¢c
3) Blue LED + TC 8.96d 7.92d
4) Red : Blue LED 1:1 + TC 11.37 a 8.45Db
5) Sun light + TC 9.46 ¢ 7.54 e
6) Sun light 749 e 7.04f

F-test > >

V. (%) 0.08 0.14

TC = temperature control. ** = significantly different at P < 0.01
Means in the same column with different letters are significantly different at P < 0.05 by Tukey’s HSD.
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