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Microgreens are young plants harvested at the early stages of true leaf
growth, when the cotyledon leaves are fully expanded. There is an
increasing emphasis on improving public health, which has led to a
greater interest in products that are highly nutritious and considered
functional foods. In the future, nutritional agricultural products may
hold a significant place in society's food basket. This research
investigates the influence of light spectrum and sulfur nutrition on the
production of sulfur-rich microgreens such as broccoli, 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 phenols, 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 R3BL1 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
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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 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.
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