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Abstract

        Light is essential for plants and algae as it enables them to produce food through photosynthesis, which supports their growth. However, there is currently a lack of research
exploring the effects of different light colors on the growth of both plants and algae simultaneously. This study investigates the impact of various light colors on the growth of plants
and algae by co-cultivating microalgae and lettuce in an indoor hydroponic system with four LED light colors: white, red, green, and blue. Each light color was tested in two
experimental groups: one group with a hydroponic nutrient solution containing microalgae and another group without microalgae, across three cultivation cycles. The results showed
that blue light was the most effective for microalgae growth, yielding a biomass of 0.517 g/L and a lipid content of 0.270 g/L, compared to other light colors across all cycles.
Conversely, red light proved most effective for lettuce growth. Under red light, the number of leaves increased by 1.2 times, stem height by 1.2 times, root length by 1.2 times, fresh
shoot weight by 1.6 times, dry shoot weight by 1.8 times, fresh root weight by 1.8 times, and dry root weight by 7.4 times, relative to other light colors. Overall, it can be concluded that
blue light is optimal for microalgae growth, while red light is most suitable for lettuce growth in indoor hydroponic systems.

        Light is an essential factor for plants and algae, as they rely on it for growth. Light at
different wavelengths affects the growth of plants and algae in various ways. For
example, red light influences stem growth, leaf expansion, and even flowering, while
blue light promotes root formation in the early stages of plant growth and affects
chlorophyll content.
        In indoor hydroponic system where microalgae are cultivated alongside lettuce, not
only can lettuce be harvested, but biomass from the algae can also be obtained. This
biomass can be used for biodiesel production and applied in the food industry.

Introduction

1. Cultivation of Microalgae in Hydroponic Nutrient Solution AB

Results

To develop the co-cultivation of microalgae and lettuce in hydroponics system.
To study the effect of light wavelengths on microalgae and plant growth in co-cultivation.

Objectives

1. Cultivation of Microalgae in Hydroponic Nutrient Solution AB

Methods

Mix hydroponic solution AB
(EC ~1000 µC/cm)

Cultivation of Chlorella sp. & Spirulina sp.
in hydroponic nutrient solution AB

Prepare stock of
Chlorella sp. & Spirulina sp. LED lights 2400 lux

Aeration rate 1.3 vvm 
for 7 days

Measure OD, EC,
pH, biomass

Select the microalgae species
that grow better for cultivation

in the hydroponic system.

Prepare Chlorella sp. with
hydroponic solution AB

Prepare lettuce seed 
for cultivation

Co-cultivation of microalgae
and lettuce

with algae without algae

LED light
wavelength

3300 lux
4 color; white,

blue, red, green
for 7 days 
3 cycles

Lettuce Algae

Number of leaves
Root length
Shoot height
Fresh and Dry weight
Chlorophyll and Carotenoid content.
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Figure 1. Growth of Spirulina sp. in hydroponic
nutrient solution AB

Figure 2. Growth of Chlorella sp. in hydroponic
nutrient solution AB

OD day 7 = 0.247
biomass = 0.113 g/L

OD day 7 = 2.224
biomass = 0.407 g/L
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Algae

Figure 3. Growth of Chlorella sp. under different LED light wavelengths

Table 1. Biomass and lipid of Chlorella sp. under different LED light wavelengths

Table 4. Nutritional lipid of Chlorella sp. under different LED light wavelengths in cycle 3

Chlorella sp. is the preferred choice for co-cultivation with lettuce under different LED light wavelengths.
Blue LED light promotes optimal microalgal growth.
Red LED light is more effective for enhancing lettuce growth.
Lipids derived from cultivated algae exhibit diverse profiles suitable for nutraceutical and biofuel
applications.

Conclusion

Table 2. FAME of Chlorella sp. under different LED light
wavelengths in cycle 3

Lettuce Table 5. Growth of lettuce under different LED light wavelengths in day 21
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Analysis

Table 3. Biodiesel of Chlorella sp. under different LED
light wavelengths in cycle 3


