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Effect of Red or Blue Resin Added to Greenhouse Covering Films
on Growth of Tomato and Pepper

Joon Kook Kwon*, Myeomg Whan Cho, Yun Im Kang, Kyoung Sub Park, and J.G. Woo
Protected Horticulture Research Station, NIHHS, RDA, Busan 618-300, Korea

Abstract. Spectral irradiance of greenhouse covering films that three resins (red, blue, red plus blue) were
added to get higher utilization efficiency of sunlight were compared to the normal film in this study. Growth
and yield of tomato and pepper grown under the films were also investigated. Transmittance of PAR (pho-
tosynthetically active radiation, 400~700 nm) and sunlight (300~1,100 nm) of red or blue resin-added films
increased by 5 to 6% and 0.5 to 1.0%, respectively. As compared to the normal film, fruit yield and soluble
solid content of tomato and pepper grown under red plus blue resin-added film increased by 15 to 20% and
by 0.5°Bx.
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Fig. 1. View of experimental small greenhouses (A), a side-window controller (B), a rain sensor (C), and tomato and pepper
potted-plants grown by automatic irrigation system based on soil moisture contents (D).
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Fig. 2. Spectral irradiance in UV (300~400 nm), PAR
(400~700 nm) and NIR (700~1,100 nm) of the green-
house covering films added red, blue, and red-+blue res-
ins.
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Fig. 3. Light (300~1,100 nm) transmittance of the green-

house covering films added red, blue, and red + blue res-
ins.
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Table 1. Chlorophyll content in the leaves of tomato and
pepper grown under the greenhouse covering films
added red, blue, and red + blue resins.

Total chlorophyll content (mg - g FW)

Covering film

Tomato Pepper
Control 1.97 Ngl 1.78 NS
Red 2.07 1.89
Blue 1.98 1.80
Red + Blue 2.05 1.91

“Nonsignificant at p < 0.05.
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Table 2. Fresh and dry weight of pepper plant grown under the greenhouse covering films added red, blue, and red + blue

resins.

) Fresh weight (g/plant) Dry weight (g/plant)
Covering film
Leaves Stem Root Total Leaves Stem Root Total
Control 233 b* 295 ab 184 a 712b 50.2b 73.9b 37.1a 161.2b
Red 298 a 355b 199 a 852 a 555a 833a 41.1a 1799 a
Blue 230b 315b 192 a 737b 51.1b 77.8b 38.0a 166.9b
Red + Blue 300 a 351 a 185a 836 a 57.1a 85.7a 375a 1803 a
‘DMRT .05.

Table 3. Fruit yield of tomato and pepper grown under the greenhouse covering films added red, blue, and red + blue resins.

Tomato Pepper
Covering film - — - —
Number of fruits per plant  Fruit weight (g/plant) ~ Number of fruits per plant  Fruit weight (g/plant)
Control 9.0b" 1,810 b 100.4 b 1,299 b
Red 104b 2,162 a 115.0b 1,485a
Blue 9.0b 1,893 b 109.0 b 1,275b
Red + Blue 113a 2,212 a 127.0a 1,528 a
‘DMRT .05.
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Fig. 4. Soluble solid content of tomato fruits grown under
the greenhouse covering films added red, blue, and
red + blue resins.
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