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This research investigates the influence of light spectrum and sulfur
nutrition on the production of sulfur-rich microgreens such as
broccoli(Brassica oleracea var. italica), aiming to identify an
effective treatment combination to enhance both yield and nutritional
value. The experiment was designed as a factorial study, utilizing a
completely randomized design with two factors and four replications
under artificial light. The first factor, light spectrum, was examined
at four levels, while the second factor, nutrition, was assessed at two
harvest times (10 days and 14 days). The light treatments included
varying ratios of red (R) and blue (B) light (R1B2, R1B1, R2B1,
R3B1). Evaluated traits included morphological characteristics,
biomass, photosynthetic pigments, total antioxidants, total phenals,
and total flavonoids. Statistical analyses were performed using SAS
9.1 software, with averages compared accordingly. The lowest dry
weight was recorded in the R1B2 treatment, which was not
significantly different from R1B1 but was significantly lower than
both the R2B1 and R3B1 treatments. Although light quality did not
impact the length of the cotyledon leaf, it significantly affected its
width. The R1B2 treatment produced the narrowest cotyledon leaf
width, which was significantly less than that of the other three light
treatments. Additionally, the R1B2 treatment yielded the shortest
stem length; while it was not statistically different from R1B1, it was
significantly shorter than the R2B1 and R3B1 treatments, which
predominantly featured red light. The highest amount of chlorophyll
b was found in the R2B1 light treatment harvested on day 10. In
other light ratios with altered amounts of red light, chlorophyll b
levels decreased. Chlorophyll a and total chlorophyll, which were
affected only by the time of harvest, were significantly higher on day
10 than on day 14. The influence of light quality on carotenoid levels
showed that the R1B2 treatment, with a higher blue light ratio,
resulted in significantly lower carotenoid content compared to other
treatments.The lowest total antioxidant activity occurred at the 10-
day harvest in the R1B2 light treatment, which was significantly
lower than all other treatments. In contrast, the R2B1 treatment with
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dominant red light, harvested on day 10, exhibited significantly
higher total phenol content than the others. The effect of harvest time
on total flavonoid levels was significant, as amounts were notably
higher on day 7 compared to day 10. Overall, the results suggest that
LED lighting with a red light spectrum positively influences certain
traits, indicating that different light combinations can be utilized
based on the producer's objectives.

Introduction:Microgreens are young horticultural crops valued for
their high nutritional and functional properties. Broccoli microgreens
are particularly rich in antioxidants, vitamins, phenolic compounds,
and bioactive metabolites such as sulforaphane. Light quality and
harvest time are key factors influencing growth, photosynthetic
pigments, and secondary metabolite accumulation. Although LED
lighting enables precise spectral control, limited information exists
on the combined effects of LED light spectra and harvest time on
broccoli microgreens. This study aimed to evaluate the effects of
different red and blue LED light ratios and harvest times on growth
and antioxidant characteristics of broccoli microgreens.

Materials and Methods:The experiment was conducted in a
controlled environment using a factorial completely randomized
design with three replications. Treatments included four red and blue
LED light ratios (R1B1, R2B1, R1B2, and R3B1) at a light intensity
of 250 umol m™2 s and two harvest times (10 and 14 days after
germination). Broccoli microgreens were grown in a cocopeat—
perlite substrate. Morphological traits, biomass, photosynthetic
pigments, antioxidant activity, total phenolics, and flavonoids were
measured and statistically analyzed.

Results and Discussion:Light quality and harvest time significantly
influenced most measured traits. Higher red light ratios increased
biomass production, while blue light reduced hypocotyl elongation
and excessive blue light decreased dry weight. Photosynthetic
pigment content was higher at the earlier harvest. Antioxidant
activity and phenolic content were enhanced by higher red light
ratios, particularly at the later harvest, whereas flavonoid content
declined with delayed harvest.

Conclusion:The results indicate that optimizing red and blue LED
light ratios in combination with appropriate harvest timing can
improve both growth and phytochemical quality of broccoli
microgreens. Increased red light favors biomass and antioxidant
capacity, while early harvest enhances photosynthetic pigment
accumulation, supporting efficient and sustainable microgreen
production under controlled environments.

Cite this article as: Moghimi Kandelousi, M., Moradi, H., Ghasemi, K., Hashemi Petroudi,
S.H.R. (2025). Effect of artificial light quality on the growth and nutritional value of
broccoli microgreens (Brassica oleracea var. italica). Journal of Plant Environmental
Physiology, 77(1): 71-88.
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