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Abstract; Aiming at the problem of poor uniformity of the existing plant lights, a high uniformity
light was designed by installing light pipes and fiber lenses on R(red), G(green), and B(blue)
three-color LED chips. By adjusting the size of the light pipe and the optical fiber, the uniformity of
spectra, color mixing and photosynthetic photon flux density (PPFD) reached 90% . The thermal
properties character of the light source were measured further. It was found that the increase of the
fiber lens favored and reduced the heat at the front of the light source, and the uniformity of the
lamp was evaluated based on the light quantum illumination parameters. Besides, effective light en-
ergy utilization was proposed to characterize light source performance more scientifically. The results
show that the color uniformity and PPFD uniformity can reach 90% , and the effective light energy
utilization can reach 43% . The lamp is further used for freshness preservation of fresh cut roses,
pulse width modulation technology(PWM) is used to achieve dynamic adjustment of the spectrum,

the weight loss rate of rose fresh weight and the content change of antioxidant substances such as
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flavone and other substances were investigated to explore the best light conditions for fresh-cut roses.

The experimental results show that the light conditions and light duration that are most conducive to

freshness preservation of fresh-cut roses are R + G and 6 h/24 h.

Key words: plant light source; modern agriculture; LED; optical design; freshness preservation
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Fig.2  Comparison of plant lamps. (a) Plant light used in
experiments. (b) Traditional LED plant light.
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Fig.3 Mixed light model of multi-color LED. (a)Mixing di-
rectly. (b) Using conventional mixing elements. (c)

Using light pipes and fiber optics.
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Fig.4 (a) Plant photosynthetic rate curve. (b) Description

of effective light energy utilization rate.
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Fig.5 (a) Schematic diagram of the 37-point sampling

method. (b) Spectral illuminance meter.
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curve corresponding to 1.9 cm fiber lens.
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Tab.3  Spectral uniformity corresponding to different optical

structures
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Tab. 4  Color uniformity corresponding to different optical
structures
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Tab.5  PPFD uniformity corresponding to different optical
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Fig.9 (a) Effect of light receiving distance on color uni-
formity. (b) Effect of light receiving distance on
PPFD uniformity.
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Tab.6 Rose weight loss rate calculation results
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Fig. 14  Effect of different light qualities and different light cycles on the content of oxides
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