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Marigold (Calendula officinalis L.) is a widely used ornamental-medicinal plant in
Iran and melatonin, a plant growth regulator, is known for its multifaceted roles in
regulating plant growth, enhancing tolerance to environmental stresses, improving
photosynthetic capacity, and modulating metabolic activities. These effects may
ultimately contribute to improved growth, quality, and productivity of ornamental
plants. The present study aimed to investigate the effects of different concentrations
of melatonin on the content of photosynthetic pigments, including chlorophyll a,
chlorophyll b, total chlorophyll, and carotenoids, in marigold (Calendula officinalis
L.). Melatonin was applied at concentrations of 0, 100, 150, and 200 uM as a foliar
spray on two occasions: at the 6—8-leaf stage and two weeks later. The results
showed that the application of 150 pM melatonin resulted in the greatest significant
increase in chlorophyll a, chlorophyll b, and total chlorophyll contents, whereas the
100 uM treatment produced the greatest significant increase in carotenoid content.
Compared with the control, chlorophyll a, chlorophyll b, total chlorophyll, and
carotenoid contents increased by 77.34%, 87.41%, 81.72%, and 74.80%,
respectively. The significant enhancement of photosynthetic pigments indicates an
improvement in the photosynthetic performance of the plants, as well as their
capacity for light absorption and conversion of light energy. Overall, the findings
highlight the potential of melatonin as an effective plant growth regulator for
sustainable agriculture and green space management. Optimizing the application of
melatonin may enhance the productivity and quality of ornamental plants while
providing an environmentally friendly and cost-effective approach to improving plant
performance and longevity.
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  C h l   a = 12 . 25 × A 663 − 2 . 55 × A 646


  C h l   b = 20 . 31 × A 646 − 4 . 91 × A 663


  T o t a l   C h l = 17 . 76 × A 646 + 34 × A 663


  C a r =    ( 1000 × A 470 − 3 . 27 × C h l   a − 104 × C h l   b ) 227

