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Study of Lettuce Growth Characteristic on Selective Light
Transmitting Filter Film Covered Greenhouse
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Abstract

This study aimed to investigate responses of plant growth and photosynthesis to different kinds of covering
materials with selective light transmit for red leaf lettuce (Lactuca sativa L.). Experimental pot design was
attached UV blocking filter, red filter, blue filter, and green filter. The kinds of covering materials showed
significant results for plant growth especially control, UV blocking filter, and red filter. The photosynthetic rate
and anthocyanin content of red leaf lettuce were higher in control and UV blocking filter than others. The quality
of red leaf lettuce was low in red, green, and blue film treatments because of too low anthocyanin content.
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Table 1. Specifications of the greenhouses
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Item

specification

Size

Top ventilator

Side wall window

Filter color

2 x2x28 (L xW xH, m

Automatic control

Manual control

Red, Blue, Green, Intercepting ultraviolet, glass

g v o

Control
greenhouse

Red filter
greenhouse

UV cut filter
greenhouse

Fig. 2. Localization of the greenhouse
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Blue filter
greenhouse

Green filter
greenhouse
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Fig. 3. Photograph of lettuces as affected by light quality in the greenhouses
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—Blue filter —Red filter —Green filter —Control —QOutside —UY cut

Radiance (W/sr/m2)

350 400 450 500 &R0 600 650 QD Y50 800 850 900 9B0 1000
Wavelength (nm)

Fig. 4. Light quality of each greenhouses

Table 2. lllumination and quantum of each greenhouses

Treatment [lumination Quantum Transmissivity Transmissivity
(klux) (2 molm™s™) (Hlumination, %) (Quantum, %)
Control(Outside) 54.9 11164 100 100
Glass 454 919.7 83 82
Blocked ultraviolet 30.8 617.1 56 55
Blue 14.5 238.6 26 21
Green 18.9 212.8 34 19
Red 8.7 4173 16 37
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Fig. 5. Photograph of lettuces as affected by selective light transmitting filter in greenhouse.

Table 3. Growth of the lettuces as affected by selective light transmitting filter in greenhouse.

Leaf peaf No. of Fresh weight Dry weight
DAT* Treat. length width leaf (8 (g
(cm) (em) Shoot Root Shoot Root
Control 9.8 9.9 7.2 6.9 22 0.5 0.1
blocked UV 10.8 83 6.3 54 2.0 04 0.1
10 Red 129 11.7 6.8 73 1.9 04 0.1
Green 12.8 9.6 59 4.0 1.5 0.2 0.1
Blue 12.0 10.1 6.3 49 1.7 0.3 0.1
Control 16.9 19.2 10.7 43.6 8.6 1.6 0.4
blocked UV 16.1 17.1 10.3 338 72 1.0 0.3
20 Red 19.8 20.3 8.8 39.8 6.7 1.1 0.3
Green 16.6 15.0 7.7 15.0 2.5 0.6 0.1
Blue 172 16.5 7.6 19.9 34 0.7 0.1
Control 24.1 237 17.7 147.9 17.9 6.1 1.0
blocked UV 233 23.7 183 114.9 15.5 34 0.7
30 Red 26.7 24.1 19.6 142.5 15.0 4.8 0.8
Green 239 189 11.7 473 6.5 14 0.3
Blue 229 18.5 112 44.7 59 14 0.3
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Fig. 7. Anthocyanin content of lettuce as affected by selective light transmitting filter in greenhouse.
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