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Abstract

Controlled cropping of orange-fleshed melon cv. Amy KT 22 in plastic houses with white light
emitting diodes (LED) lighting was conducted to study the effect of white light LED lighting time on
the growth and fruit quality of melons. Three treatments were tested: natural daylight (NDL, control),
NDL plus 6 h LED (6:00 pm to 12:00 pm), and NDL plus 12 h LED (from 6:00 pm to 6:00 am). LED
supplemental lighting was applied daily. The results showed that melon growth measured as plant
height remarkably increased with LED lighting. The 6 h duration was sufficient as the longer duration
of 12 h had no corresponding significant effect. This was obtained starting after 3 weeks from
transplanting (WFT) and weekly thereafter up to the end of the observation period (8 WFT). Leaf
chlorophyll content was significantly higher in plants receiving 12 h LED lighting than that of the
control but only after 7-8 WFT. In terms of fruit attributes, only peel thickness was significantly
affected, with the 6-12 h LED lighting resulting in a thicker peel than the control. LED lighting did not
significantly improve fruit weight, size, flesh thickness, color (L*, a*, and b*), firmness, juice pH, total
soluble solids (TSS), and titratable acidity (TA) relative to the control. Additional white LED lighting
for 6 and 12 hours significantly affected melon growth. However, in terms of the fruit quality, adding
LED lighting gave no different results than growing only under natural light. Thus, the use of LED
lighting to increase the efficiency of melon fruit production may not be necessary. It might be adapted

to plants where leaves and stems are commonly consumed.
Keywords: Protected cropping; Light emitting diode; Fruit production; Plastic house; Plant responses
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Table 1 Plant height (cm) of melon grown under plastic house in response to LED supplementary

lighting.
Weeks from transplanting (WFT)

Treatments

2 3 4 5 6 7 8
No LED 9.05 79.38b  12213b 12575b 127.13b 12938 b  130.63b
LED 6 h 10.50 98.38 a 138.75a 142.13a 14388a 14563a  148.25a
LED 12 h 12.38 98.25 a 143.63a 147.13a 149.00a 150.88a  154.13a
F-test ns *x *x > *x *x *x
CV. (%) 18.6 9.07 7.21 7.05 6.86 6.14 5.82

ns = not significant, ** = highly significant (p < 0.01)

Means in a column with the same letter are not significantly different based on LSD test.

Table 2 Leaf chlorophyll content (SPAD unit) in melon grown under plastic house in response to

LED supplementary lighting.

Weeks from transplanting (WFT)

Treatments
3 4 5 6 7 8
No LED 69.00 72.68 65.20 56.68 51.90 c 50.43 b
LED 6 h 66.70 71.63 65.20 58.43 54.93 b 4898 b
LED 12 h 68.50 69.65 69.43 57.45 61.45 a 58.40 a
F-test ns ns ns ns x* x*
CV. (%) 4.59 6.11 3.89 5.54 4.18 4.72

ns = not significant, ** = highly significant (p < 0.01)

Means in a column with the same letter are not significantly different based on LSD test.
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Alansy uay 12 Falasdanimdnuaogd 1.92
Alansu slu?hwf'mﬁﬂmaéumﬂfjm’m@uﬁlﬁ%’uuaq
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Fldsunassssuvfiissagiafonfiand 14.10
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0.44 Wwufiuas JsaniyaaluudlFTuuas
SITUIRALNLIDENUALITANTINAY 0.27 WURLUAT
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We9e819LAe) [Figure 1]

Table 3 Fruit weight, width, length, flesh thickness and peel thickness of melon grown under in

plastic house in response to LED supplementary lighting.

Fruit weight Fruit width  Fruit length  Flesh thickness  Peel thickness
Treatments

(ke) (cm) (cm) (cm) (cm)
No LED 1.56 ab 14.10 ab 14.52 2.58 0.27b
LED 6 h 1.25b 12.18 b 13.40 2.41 0.44a
LED 12 h 192 a 15.10 a 15.67 281 0.44a
F-test * * ns ns *
CV. (%) 21.46 6.71 8.49 13.53 23.26

ns = not significant, * = significant (p < 0.05)

Means in a column with the same letter are not significantly different based on LSD test.
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Figure 1 Melon fruits produced in a plastic house under natural daylight or NDL (A), NDL plus 6 h LED (B),

and NDL plus 12 h LED (C)
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Table 4 Fruit color coordinates L*, a* and b* values of melon grown under plastic house in response

to LED supplementary lighting.

Treatments L* a* b*
No LED 54.89 10.15 20.60
LED 6 h 58.13 10.65 21.08
LED 12 h 57.57 10.31 20.74
F-test ns ns ns
CV. (%) 6.89 8.84 4.42

ns = not significant

Table 5 Fruit firmness, juice pH, total soluble solids (TSS) and titratable acidity (TA) of melon grown

in plastic house in response to LED supplementary lighting.

Treatments Firmness (N) Juice pH TSS (°Brix) TA (%)
No LED 28.75 6.65 12.03ab 0.18
LED 6 h 33.35 6.61 12.45a 0.15
LED 12 h 29.45 6.54 11.25b 0.16
F-test ns ns * ns
CV. (%) 18.12 1.27 4.49 21.09

ns = not significant, * = significant (p < 0.05)

Means in a column with the same letter are not significantly different based on LSD test.

Figure 2 Internal appearance of melon fruits produced in a plastic house under natural daylight (NDL,
control) (A), NDL plus 6 h LED (B), and NDL plus 12 h LED (C)
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