The effect of light spectrum on Cannabis sativa morphology and cannabinoid content
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INTRODUCTION:
Cannabis sativa flowers are the main source of ∆-9tetrahydrocannabinol (THC) used as galenic drug. To produce
standardized product it is necessary to control the environmental
factors and maintain equal growing conditions throughout the
growing process. One of the most important growth factors in
Cannabis cultivation is light; light quality, light intensity, and
photoperiod play a big role in a successful growth protocol. With
a specific wavelength combination, i.e. light spectrum, it is
possible to manipulate the morphology of Cannabis sativa. In this
study three different light sources will be used to test their effect
on C. sativa morphology and cannabinoid yield accumulation.

Three light sources were compared to each other.
Spectra of the used light souirces from the left; HPS, AP673L and NS1.
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MATERIALS AND METHODS:
-

9 clonal plants per treatment
Light treatments: High pressure Sodium (HPS), AP673L LED,
NS1 LED
Light intensity ~450 µmol/m/s
Photoperiod 18h vegetative phase for 16 days
and 12 h generative phase for 46 days
Temperature 25±3°C and relative humidity 60-70%
Measurements: Plant dry weight, plant height, flower dry
weight, and cannabinoid content (THC, CBD, CBG) under
different light treatments were measured by GC
This trial was repeated twice

Plants under LED spectra were more compact and produced more
cannabinoids than HPS light source.

Bar graphs (mean and standard deviation) of plant parameters evaluated. A = THC in the flowers (% w/w), B = THCV in the flowers (% w/w), C = CBD in
the flowers (% w/w), D = CBG in the flowers (% w/w), E = Cannabinoids yield (gr/pt), F = Flowers (gr/pt), G = Flowers (% of total biomass), H = Leaves
(gr/pt), I = Leaves (% of total biomass), J = Leaf temperature (°C), K = Stem (gr/pt), L = Height (cm). Different letters show significant differences (Tukey's
HSD, p<0.05). Lines and lower case letters in red are for trial 1, and lines and upper case letters in green are for trial 2. Significant differences between
trials are represented by asterisks ( * p<0.05, ** p<0.01, *** p<0.001).

RESULTS AND DISCUSSION:
Our results show that the morphology of Cannabis sativa can be manipulated with light spectra. Plants under HPS treatment were taller and had
more total biomass dry weight than treatments AP673L and NS1. HPS light spectrum is low in short wavelength irradiation (blue and UVA) and
rich in green, yellow, red and IR in 800-1100 nm irradiation. This type of wavelength combination resulted in longer internodes and therefore
taller plants with more stem dry weight. As for the compound accumulation in the flowers, treatments NS1 and AP673L had higher CBD, THC
concentrations than HPS treatment. Treatment NS1 had the highest CBG Level. Spectrum NS1 is rich in short wavelength irradiation (blue and
UVA) and had the highest R:FR ratio of all tested spectra. In addition to high cannabinoid content, spectrum NS1 enhanced the compact growth
habit of the measured plants. We suggest that the lower wavelengths, blue and UVA, could contribute to the higher cannabinoid yield in
treatment NS1 compared to AP673L and HPS, respectively.
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