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New rare earth light conversion film affects cucumber quality and yield

in solar greenhouse

GAO Yaxin, LI Gongfeng, MA Wancheng, ZHANG Zhenxing, LIU Yike, LI Ning, LI Qingyun

(Hebei Vegetable Industry Collaborative Innovation Center/College of Horticulture, Hebei Agricultural University, Baoding 071000,
Hebei, China)

Abstract: The effects of rare earth light conversion film (RPO) on greenhouse environment, cucumber yield and quality
were studied using Chinese long cucumber variety Jinyou 35 and Po film as control (CK), so as to provide a theoretical
basis for the use of RPO film in agricultural production. The results showed that from November to January RPO film
increased the proportion of blue light and red orange light in far red light and visible light, on a sunny day, the red-orange
light, far-red light and visible light were increased by 7.57%, 9.26% and 5.51%, respectively, compared with CK.on
cloudy days, the blue light, red-orange light and visible light were increased by 11.03%, 3.93% and 3.52%, respectively,
compared with CK. The ratio of ultraviolet light, purple light and green light is reduced, and the light transmittance is also
improved. The light transmittance in sunny days is increased by 9.30% compared with CK, and the light transmittance in
cloudy days is increased by 13.79% The light intensity, air temperature and ground temperature of RPO treatment were
higher than CK, and the average air humidity was lower than CK. The accumulated temperature and light intensity of
RPO treatment increased the most in January. Compared with CK, the accumulated temperature, =10 ‘C and =20 C
hours of RPO treatment in January increased by 5.27%, 28.36% and 34.23%, respectively. The average, maximum and
minimum light intensity of RPO treatment in January increased by 23.53%, 30.06% and 11.11%, respectively, compared
with CK. The contents of vitamin C and free amino acids in cucumber fruit under RPO film were 27.41% and 27.81%
higher than CK, and the yield was increased by 30.01%. In conclusion, RPO film can significantly improve the light

intensity, air temperature and ground temperature of greenhouse, reduce air humidity, especially improve the light
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environment of greenhouse in low light period and the temperature of greenhouse in low temperature period, so as to im-

prove the yield and quality of cucumber fruit.

Key words: Cucumber; Rare earth light conversion film; Greenhouse; Quality; Yield
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