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Effect of Red, White, and Blue Light-Emitting Diodes (LEDs) on Growth

by Artificial Lighting System for Sunflower Sprouts
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Abstract

The objective of this research was to study the effects of the wavelengths of light generated from an
artificial lighting system on the growth of sunflower sprouts. Nine opaque boxes were the experimental set for the
sunflower sprouts seeded in water, seven of which consisted of LEDs with different color ratios of red, white, and
blue of 0:1:0, 0:0:1, 1:0:3, 1:0:1, 3:0:1, 1:0:0 and 1:1:1. The other two boxes had no LEDs, one of which had a
window for natural light. These experiment boxes were placed in a temperature-controlled room of 26 + 1°C. All
light sources shone on the sunflower sprouts in each box eight hours per day. The experiment took 7 days for one
cycle of the sunflower sprouts. The variables used to represent the growth of those sunflower sprouts were trunk
thickness, stem length, leaf length, leaf width, fresh weight, dry weight, and moisture of the sunflower sprouts. It
was found that the sunflower sprouts grew best in the box with the LED ratio of 1:0:1. Thge stem length, leaf length,
and leaf width measured showed the highest values. The result implied that the 1:0:1 ratio could be applied to plants
to help them grow in an area that had a low amount of natural light. It was also found that the secondbest in terms of
highest stem length and maximum dry weight was performed by the box without LED, but with least trunk thickness
and small-and-yellow leaves. Last, with the highest dry weight, and the highest moisture of the sunflower sprouts

were performed by the box with the LED ratio of 1: 1: 1.
Keywords: Light-emitting diodes, Artificial Lighting system, Sunflower sprouts
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