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Climate change and overuse of natural resources pose serious threats to Europe and the rest 

of the world. Rapidly growing urban environments, coupled with changes in lifestyle and consumption 

patterns, require well-designed measures to ensure sustainability in development. To address these 

challenges, the European Union has adopted the European Green Deal strategy, which aims to turn 

the EU into a modern, resource-efficient, and competitive economy. The main goals of this strategy 

are to achieve net-zero greenhouse gas emissions by 2050, decouple economic growth from resource 

consumption, as well as to ensure that no individual or community is overlooked. In this review we 

aimed to demonstrate that Tagetes spp., a popular and widely cultivated ornamental plant commonly 

known as marigold, has numerous capacities which can contribute to achieving the goals of the 

European Green Deal. In particular, we show that marigold can be used 1) in public health system 

either as a traditional medicine or in controlling environment against disease-transmitting pests; 2) 

as a component of a healthy food chain; 3) as a source of natural compounds in transforming 

pharmaceutical and chemical industries towards principles of circular economy; 4) in natural 

methods of soil remediation, especially under conditions of rapid urbanization; 5) in sustainable 

agriculture with reduced use of resources. Overall, Tagetes plants can be seen as a natural tool to 

achieve the goals of the European Green Deal strategy in improving public health and preserving 

the environment. 
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Introduction 

Human overuse of natural resources is causing climate imbalance and climate change which 

could soon lead to a global catastrophe if the problem is not properly addressed. Achieving climate 

neutrality is at the heart of the European Green Deal strategy, a set of European Union policy 

initiatives aimed at making the EU economy sustainable. Plants are an integral part of the global effort 

to reduce carbon pollution. Their ability to sequester carbon dioxide, maintain ecosystems and serve 

as a sustainable resource for energy generation demonstrates the essential role they play in mitigating 

climate change and maintaining balance in the Earth's carbon cycle. Moreover, plants are increasingly 

used for remediation of emerging pollutants, showing significant potential for the environmental 

management of polluted sites and contributing to green strategies and sustainable development 

ambitions (Kristanti et al., 2023). 
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Among other plants, medicinal and ornamental plants can be considered as preferable choice 

for green strategies because they grow in various locations around, creating environmentally friendly 

and socially appealing green spaces. 

Medicinal plants can provide alternatives to chemical synthesis of various compounds. They 

contain many useful substances, such as alkaloids, terpenoids, flavonoids, etc. which make them 

valuable for use in traditional medicine and for production of medicinal raw materials (reviewed in 

Mofokeng et al., 2022; Zhaogao et al., 2023). A common example of such plants could be the 

marigolds (genus Tagetes, which contains various species of annual herbs of the aster family 

Asteraceae). These are well-known plants that are generally cultivated as ornamental plants or 

alongside food crops in agriculture. The use of Tagetes plants has become increasingly popular in 

recent years. The Tagetes genus comprises over 53 species that are successfully grown worldwide, 

including in America, Africa, Asia, and Europe (reviewed in Zahara et al., 2024). This flowering 

plant is known by different names in different countries, and is commonly known as the ornamental 

flower, flor de muerto, měsíček, nagietek, cravo-de-defunto, flor-dos-mortos, чорнобривці, Aztec 

marigold, etc. It is native to Mexico and Guatemala. The popularity of these plants stems from their 

bright colors, ease of cultivation, wide adaptability, and year-round flower production, making them 

a popular choice for both decorative and functional gardens (Meurer et al., 2022). In Ukraine, 

marigolds are very popular in traditional and modern culture and are widely used as ornamental and 

medicinal plants (Figure 1). 

The main goal of this review is to inform the public that common, readily available plants 

such as genus Tagetes can meet the objectives of the European Green Deal strategy and can be used 

in public health, environmental remediation and to achieve climate neutrality. 

 

 
Figure 1. Decorative marigolds in the street downtown Sumy, Ukraine, July 2024 (Picture 

courtesy of FB user @Erika Viktorivna 

(https://www.facebook.com/photo/?fbid=3518701254942858&set=gm.1147744843195439&idorva

nity=491654542137809). 

 

Marigold in sustainable public health  

Tagetes erecta and other marigolds represent a rich source of important biomolecules, 

including carotenoids and flavonoids, which have applications in various industries such as 

pharmaceuticals, food and beverages, therapeutics, veterinary, cosmeceuticals, textiles, landscaping, 

https://www.facebook.com/groups/491654542137809/user/100004090549862/?__tn__=-UC*F
https://www.facebook.com/photo/?fbid=3518701254942858&set=gm.1147744843195439&idorvanity=491654542137809
https://www.facebook.com/photo/?fbid=3518701254942858&set=gm.1147744843195439&idorvanity=491654542137809
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floristry, and agriculture (reviewed in Chauhan et al., 2022). Marigolds has been used in folk medicine 

for centuries in various countries in the form of infusions, dried extracts, decoctions, teas, lotions etc. 

Medicinal plants have attracted special attention since the outbreak of the COVID-19 pandemic, when 

the whole world was looking for antivirals, immunomodulatory medicines, and disinfectants.  

The most popular chemical compounds from marigold in the pharmaceutical industry are 

lutein and essential oils. Lutein is used for the treatment and prevention of eye diseases, including 

cataracts and other conditions that lead to vision loss, especially in older adults (Lee et al., 2024; K. 

Liu et al., 2024). Lutein extracted from T. erecta, administered in the form of beverage, relieved 

visual fatigue, ameliorated turbidity symptoms of impaired crystalline lenses, as well as improved 

hepatic function and significantly increased the activities of hepatic antioxidant enzymes in in-vivo 

experiments in rats (Tang et al., 2023). Essential oils are used as an alternatives to antibiotics, with 

antibacterial, anti-inflammatory and antifungal properties (Morocho et al., 2024). Moreover, essential 

oils and polyphenols from marigold are considered as versatile natural substance used e.g. as natural 

insecticides (Czerniewicz et al., 2024; Wang et al., 2024). Components extracted mainly from three 

species, namely Tagetes erecta, T. minuta and T. patula are the most popular. They are actively used 

nowadays in popular trends, such as aromatherapy, although without substantial scientific proof of 

their positive effects. However, it is widely believed that they offer numerous health benefits, 

including reducing inflammation, promoting relaxation, and improving sleep quality. Additionally, 

there is evidence for their potential skin benefits, such as reducing acne, soothing skin irritations, and 

protection from ultraviolet-induced skin ageing (Auh et al., 2021; Vanella et al., 2023; Sanjaya et al., 

2024). 

Marigold has attracted substantial attention as a source of anti-inflammatory components. 

Thus, T. minuta, traditionally used in South America for the treatment of stomach pain and intestinal 

discomfort, has obtained scientific evidence for its activity via inhibition of NF-κB transcription 

factor (Apaza Ticona et al., 2021) Various components of T. parryi were shown to have anti-

nociceptive effects and therefore were suggested for usage in treatment of pain and inflammatory 

problems (González-Velasco et al., 2022). It was also suggested that T. minuta can be used to alleviate 

depressive symptoms in the in-vivo mice model of oxidative stress and neuroinflammation (Birmann 

et al., 2022). Herbal medicines based on T. erecta were suggested as an interesting pharmacological 

tool for the treatment of acute inflammatory conditions due to their ability to mediate release of 

inflammatory mediators in an in-vitro model (Vaz et al., 2024). 

T. erecta extract exhibited a therapeutic effect on influenza, with lutein identified as a main 

active compound and IL-6 as an important target associated with influenza (Kim et al., 2024). 

Essential oil of T. lucida showed antibacterial activity and potential as an alternative to manage 

multidrug-resistant pathogens (Torres-Martínez et al., 2022). Likewise, essential oil from T. minuta 

significantly inhibited the virulence factors of bacteria linked with quorum sensing and was efficient 

to inhibit biofilm formation by Pseudomonas aeruginosa at a “very small” concentration of 20 μg/mL 

(reviewed in Khan et al., 2023). Marigolds are known as a source of thiophenes, biologically active 

compounds whose antifungal activity is enhanced by ultraviolet irradiation, and therefore T. minuta 

extract was used as a photosensitizer on the growth of Candida and demonstrated high photodynamic 

antifungal activity (Giacone et al., 2020). Effluent from the marigold flower processing industry 

“clearly” inhibited the growth of fungal pathogens and therefore was identified as a promising 

resource for developing new plant protection methods effective against pathogenic fungi (Sanam et 

al., 2024). A dry extract of T. erecta flowers showed potent antiulcer activity in animal models of 
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gastric ulcers in mice and rats, evidencing the role of nitric oxide, non-protein sulfhydryl groups, α2 

adrenergic receptors, and prostaglandins, but not antisecretory or anti-H. pylori properties (Meurer et 

al., 2023). Ethanolic extract of T. lucida roots displayed potent hepatoprotective effect with a good 

safety margin in rats, suggesting suitability for clinical trials (El-Newary et al., 2021). Essential oil 

from T. patula flowers showed high hepatoprotective potential in-vivo and was suggested for use in 

the treatment of contemporary liver diseases induced by toxic substances and related to oxidative 

stress (Aati et al., 2022). Hydroethanolic extract from T. erecta showed potential in the treatment of 

renal disorders in animal models of normotensive and hypertensive rats, making T. erecta promising 

for the development of new pharmacological strategies for the treatment of renal disorders (Zanovello 

et al., 2021).  

Marigold was shown to have substantial potential to contribute to sustainable public health 

via controlling pathogen-transmitting pests. Thus, attempts to use marigold T. minuta to control ticks 

date back to 2009 when a research group in South Africa screened various compounds as acaricides, 

with no positive results for that marigold (Moyo et al., 2009). However, later a group from Brazil 

showed in the in-vitro experiments that ethanolic extract of T. patula showed potent effects against 

various ticks with pathogen transmission importance, enabling the research group to suggest a 

possibility to completely eliminate the larval stage of development of certain ticks by using this 

marigold extract in open environment (Politi et al., 2012). In the following series of research papers 

this group proved that the essential oil from T. patula was able to interrupt the development cycle of 

important disease-born ticks, and, with the low toxicity of the material and high bioavailability, this 

marigold was suggested as a safe option for ectoparasitic control, representing an alternative for the 

development of a formulation to control populations of ticks in the field (Politi et al., 2019). Another 

group from Brazil showed that herbal phytotherapic, consisting of the essential oil of T. minuta, was 

efficient against Rhipicephalus sanguineus ticks in various experimental setups, including in-vivo on 

dogs undergoing experimental infestations (da Silva et al., 2016). Moreover, T. petula's essential oil 

was used as an acaricide and had antioxidant activity against swollen adult females of brown dog tick 

Rhipicephalus sanguineus (Braga et al., 2018). Importantly, the essential oil of T. minuta was found 

to be 95% effective against four species of ticks Rhipicephalus (Boophilus) microplus, Rhipicephalus 

sanguineus, Amblyomma cajennense and Argas miniatus. Recently, one more Brazilian group showed 

neurotoxic potential of T. minuta essential oil against disease vector tick Rhipicephalus sanguineus 

(Cepeda et al., 2023). This suggested that flower beds and plantations of marigolds could be used to 

protect population from ever increasing threat of ticks and tick-borne diseases which is spreading 

widely these days (Olafsdottir et al., 2022) in large part due to changing climate conditions. 

Potential insecticide and repellent properties of marigolds was evaluated against disease-born 

mosquitoes with strong larvicidal action of T. lucida shown against Ae. aegypti (Castillo et al., 2017). 

Similarly, a possibility of environmental control of mosquitos by the technique of vaporisation of T. 

bipinnata essential oil was shown, increasing the efficacy of traditionally used deltamethrin with 

efficiency similar to classical synergists such as piperonyl butoxide (O’Neal et al., 2019). In addition, 

a strong insecticide activity of essential oil from T. minuta was shown against Lucilia cuprina, a 

blowfly with great medico-sanitary and veterinary importance, suggesting that it could be developed 

into an important ecofriendly product (Chaaban et al., 2019). Altogether, these findings suggest that 

marigolds can substantially contribute to sustainable public health and reaching goals of European 

Green Deal strategies due to their medicinal properties and potential in controlling disease 

transmitting pests, preserving and restoring ecosystems and biodiversity.  
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The source of healthy food  

In the food industry marigolds are used primarily as a spice and colouring agent (Mlcek et al., 

2021; Gooderham et al., 2023). In Caucasus region, especially in Georgia, the additive produced out 

of marigolds is called Georgian, or Imereti saffron (see e.g. georgia.to/georgian-saffron) and is 

exported to other regions. It is popular in rice dishes, used to flavour stews and is an essential 

ingredient in soup mixes, as well as in spicy chocolates, sweets, alcoholic beverages and soft drinks, 

although its potential positive effects as food additive still require scientific proofs. In Ukraine, 

production of premium pasta combined with marigold flower powder was introduced. It is known 

that cereal flour products are high in calories and contain a large proportion of carbohydrates (40 to 

71%), 10-12% protein, and 3-4% fibre. However, their low macro and microelement content does not 

allow to qualify pasta for a healthy diet. To enrich the chemical composition and biological value of 

noodles, addition of marigold florescence powder was suggested to the pasta recipe (Shapovalova et 

al., 2021). The authors concluded that addition of marigold florescence powder at 15% by weight of 

flour in the production of noodles allowed not only to improve the organoleptic properties, but also 

to increase the content of biologically active substances – vitamins, micro- and macronutrients. As a 

result, the marigold fortified noodles acquired an amber colour, a slightly fruity aroma and a floral 

and spicy flavour (Shapovalova et al., 2021). Likewise, plant extracts of marigolds were used in 

cookie recipes to increase their antioxidant content and rise their value in healthy diets. Thus, 

fortification of muffins with the extract of T. erecta resulted in a concentration-dependent increase in 

the antioxidant capacity of the food without compromising other qualities, adding to the sustainability 

of public health and prevention of “civilization diseases” (Moczkowska-Wyrwisz et al., 2022). The 

varieties of marigold ssp. Durango Red and Superboy Orange were shown to be the ideal candidates 

for lutein fortification in foods and also for commercial lutein extraction (Saini et al., 2023). 

Supplementation of forage for organic poultry with T. erecta marigold flower meal was shown to be 

suitable to improve the yolk colour in organically produced table eggs (Sünder et al., 2022). 

Substitution of pork backfat by gelled emulsion with additions of T. elliptica essential oil was shown 

as an effective strategy to produce healthier meat burgers without negatively affecting their 

physicochemical and technological properties (Cerrón-Mercado et al., 2022). T. erecta was suggested 

to be used in new creative food products rich in phytochemicals, i.e., specialized metabolites and thus 

contributing to sustainable public health when incorporated into the daily diet (Dujmović et al., 2022). 

Bioactive properties of edible flowers of T. erecta showed significant antioxidant scores and other 

potential therapeutic values, and thus it was suggested that its petals could serve as a suitable source 

of polyphenols for various biomedical applications (Rivas-García et al., 2024). Natural antioxidants 

from T. erecta were used to increase oxidative stability of soybean oil, with a potential to be used in 

feed and food manufacturing and storage (X. Huang et al., 2022). The high demand for yellow 

coloured spice varieties based on marigolds as additives for food and beverage was further 

demonstrated by the fact that such spices could be adulterized with bright yellow lead chromate-based 

pigments, rising public health concerns and even leading to child lead poisoning and introduction of 

regulatory measures (Forsyth et al., 2024). Taken together, marigolds were shown to be able to 

contribute to reaching provisions of the Green Deal initiative by providing conditions for creating 

new types of healthy food products and building a fair, healthy and environmentally friendly food 

system. 
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A smart way to provide alternatives to chemical industry with benefits for the 

environment 

Marigold flowers, especially their petals, were described as the richest sources of carotenoids, 

especially lutein esters, to obtain natural lutein, as well as tocopherols, phytosterols, fatty acids, 

xanthin and other flavonoids for usage in food, feed, and pharmaceutical industries (Saini et al., 2023). 

Polyphenol containing fraction of the T. erecta flower extract was found to contain significant 

phenolic compounds such as patulitrin, quercetagetin, kaempferol, patuletin, and isorhamnetin, with 

activities to inhibit melanin biosynthesis in both in-vitro and in-vivo models, and therefore having 

potential for treatment of pigmentation disorders (Sanjaya et al., 2024). The rare flavonoid, patuletin, 

isolated from the flowers of T. patula was found to have anti COVID-19 virus potential in multi-step 

in-silico computational approach (Metwaly et al., 2022). Another study used in-silico molecular and 

massive dynamic simulations followed by in-vitro validation in peripheral blood mononuclear and 

erythrocyte cells to find that compounds of T. minuta displayed “outstanding” inhibitory effect on 

isozymes α and β2 of protein kinase C, responsible for anti-angiogenic activity, with no evidence of 

cytotoxicity, and thus were suggested as promising antiangiogenic phytochemical lead molecules for 

drug development against several types of cancer with multidrug resistance phenotype (Llorens de 

los Ríos et al., 2022). T. lucida was intensively used in folk medicine to treat central nervous system 

and inflammatory disorders. The pharmacokinetic-pharmacodynamic studies of coumarins from T. 

lucida suggested that these compounds were able to cross the blood-brain barrier in a 

lipopolysaccharide induced neuroinflammation model in mice, and therefore they showed advantage 

in the treatment of diseases associated with neuroinflammation in central nervous system (Santibáñez 

et al., 2022). Similarly, coumarins from T. lucida were investigated in another mice model of 

neuroinflammation and were shown to have neuroprotective effects by alleviating motoneuron 

damage and neuroinflammation via increased expression of IL-4 and IL-10 and decreased expression 

of IL-1β and TNF-α, related to multiple sclerosis, an autoimmune disease of the central nervous 

system (Castro-Martínez et al., 2023).  

Biopharmaceutical industries could benefit from “tremendous” marigold floral wastes all over 

the world by valorization of this resource for biogenic syntheses. Schiff-base hydrogel 

bionanocomposite out of chitosan and dialdehyde pectin was fabricated by in-situ polymer cross-

linking, followed by embedding ZnO nanoparticles in the hydrogel matrix, which exhibited 

remarkable self-healing ability, high antioxidant and anti-inflammatory activities, and thus, it showed 

hemocompatibility and biodegradability, with improved anticancer effects in HT-29 colon cancer 

cells and optimized 5-fluorouracil drug release profile in colorectum (Dalei et al., 2024). Importantly, 

polyphenol-rich flower extract from T. erecta was shown to have antidiabetic and anti-obesity 

properties with effects on fat storages in Caenorhabditis elegans animal models and in-vitro 

inhibitory activity against lipase and α-glucosidase enzymes, thus potentially contributing to global 

sustainability of public health via prevention and improvement of metabolic chronic diseases such as 

obesity and diabetes (Núñez et al., 2023).  

It is generally known that, according to the urban ecological standards, pharmaceutical 

industries and chemical companies should normally be located outside of cities to ensure that people 

do not suffer in case of harmful emissions. However, as of today, many pharmaceutical factories are 

located inside the cities, in close vicinity to the population. In such cases, utilization of even large 

amounts of raw plant material to produce chemical compounds as components of medicinal products 

could still be permitted (Huebbers et al., 2021). After extracting the natural pigments and bioactive 



179 

Selected Papers of VІ International Conference on European Dimensions 

of Sustainable Development, May 15-17, 2024. – Kyiv: NUFT, 2024 

substances, there is a large amount of waste, such as fermentation wastewater and straw, that can be 

recycled in an environmentally friendly way and benefit from it, without dumping the waste and 

polluting environment (Y. Wang et al., 2024).  

In fact, there are several ways to process wastes in an environmentally friendly way and with 

economic and social benefits (Upadhyay et al., 2023). The wastewater after marigold flower 

fermentation is produced at approximately 0.4 tons per ton of marigold flowers during flower 

processing. This wastewater contains lactic acid and other acidic substances (H. Liu et al., 2020). 

Obviously, in large quantities, this wastewater could be toxic to the environment. On the other hand, 

it could be used to produce a calcium lactate solution, which can be obtained by adding a calcium 

source. Calcium lactate is a good exogenous calcium supplement due to its bioavailability, high 

solubility, stability in solution and technological ability to increase physicochemical properties of 

stored foods (Karwacka et al., 2024). Thus, usage of marigolds in chemical and pharmaceutical 

industries for production of medical products and food additives makes full sense within the European 

Green Deal strategies to mobilize industry for a clean and circular economy, especially under 

conditions of modern dense urban environment.  

 

Marigolds in soil remediation 

Utilization of plants to clean up contaminated environments is called phytoremediation. Plants 

can help clean up many types of contaminants, including metals, pesticides, heavy oils and even 

explosives (Gao et al., 2021; Xiao et al., 2024), which becomes especially important these days due 

to the war in Ukraine and armed conflicts in other regions. The military operations tend to leave the 

soils contaminated with many harmful chemicals that affect many parameters of soil, including the 

pH of the soil and its microbiome. This in turn will lead to a decrease in crop yield and increased 

risks of outbreaks of various diseases, leading to substantial negative impact on food security and 

eventually threatening the prospects of sustainable development. Plants can be considered as 

bioreactors, in which the roots can very efficiently absorb pollutants, while the shoots act as sites for 

pollutants to be moved around, stored and broken down (Mensah, 2024; Verhoest et al., 2024). Not 

only the roots, but also the leaves and flowers are involved in phytoremediation. Maintaining the 

environment clean and supportive is especially important in highly populated cities, where the use of 

ornamental plants can help remediate air pollution and remove the toxic components from soil. Under 

these conditions, stress resistant plants are necessary which can grow even under conditions of 

drought and salt stress. Marigold was decisively shown to be a good example of such plants which 

can be used not just for decoration, but also for cleaning up the environment (AL-Huqail et al., 2023). 

It is known that heavy metals can remain in soil for a very long time if not actively processed 

and withdrawn. On the other hand, plants can efficiently absorb various heavy metals, including 

cadmium, chromium, lead, cobalt, silver, selenium, and mercury (reviewed in Shourie et al., 2024). 

In fact, plants possess a complex mechanism for absorbing heavy metals, which includes several 

factors that actively uptake toxic substances from the polluted environment. Plants have evolved 

highly specific and very efficient mechanisms to obtain microquantities of various substances from 

the environment, even when present at very low levels (Woś et al., 2024). The mechanisms of uptake 

of heavy metals include phytostabilisation, rhizofiltration, phytoaccumulation and 

phytovolatilization. On the other hand, the roots of the plants can release substances that stabilise, 

demobilise and bind contaminants in the soil matrix, thereby reducing their bioavailability (Ghandali 

et al., 2024). It is known that highly populated urban areas can be polluted with many heavy metal 
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contaminants, e.g. lead (Pb) which was actively used in the past as an additive to fuel for cars. 

Moreover, growing of plants in big cities faces difficulties these days, e.g. due to emerging plant 

diseases (Egerer et al., 2020). In this respect, usage of marigolds remains a viable option for creating 

green spaces in populated areas due to their resistance stress and diseases, and their ability to 

participate in soil phytoremediation.  

The efficacy of calcium oxide treated marigold fermentation solution to improve soil quality 

was investigated as a supplement to irrigate maize, which showed a significant increase in growth (H. 

Liu et al., 2020). Moreover, the authors also pointed out that it affected not only maize growth but 

also the microbial community and diversity of the maize rhizosphere and non-rhizosphere soil. 

Proteobacteria and Ascomycota were the dominant bacterial and fungal phyla in the maize 

rhizosphere. The relative abundance of the genera Paenibacillus, Bacillus and Penicillium increased 

significantly in non-rhizosphere soils. As a result, a potential method for treating marigold flower 

fermentation wastewater for fertilizer utilization and show that the neutralization solution promotes 

maize growth and influences the soil microbial community was presented (H. Liu et al., 2020). 

Various conditions, including the use of titanium dioxide (TiO2) nanoparticles, were 

successfully employed to cultivate T. erecta under highly saline conditions, which supported usage 

of this marigold in development of targeted interventions to improve plant tolerance to saline 

conditions (Singh et al., 2024). The ability of T. erecta to grow under salt stress conditions was also 

demonstrated by another group, suggesting its usage in zones with problems of salinity and 

application of this plant for e.g. lutein production under these conditions (Alamer et al., 2022).  

Efficiency of T. erecta leachates (liquid waste that percolated through the solid wastes 

accumulating its soluble constituents) for remediation of soils and cultivation of agriculturally 

important plants was proven by using the leachate in cultivation of wheat, leading to increase in many 

beneficial parameters of the plant and increase in growth and yield at low concentrations of leachate 

(Mir et al., 2022). All in all, marigolds were shown to be able to contribute substantially to achieving 

the strategic goals of the European Green Deal initiative by maintaining cleaner and more productive 

soils in a toxic-free environment.  

 

Marigolds in organic farming 

Organic farming is based on a holistic approach to agriculture that prioritizes ecological 

sustainability, human health, and animal welfare (Malik et al., 2023). It is a method of farming that 

seeks to work “in harmony with nature rather than against it”. It is assumed that organic farming 

offers certain advantages over traditional farming methods. However, organic farming prohibits the 

use of synthetic pesticides and fertilizers, and therefore requires their natural substitutes. In this 

respect, marigolds can complement set of tools available for organic farming. Thus, marigolds were 

used to control plant parasitic nematodes (Bano et al., 2019; Mwamba et al., 2021). They are regarded 

as plants that are antagonistic to parasitic nematodes and therefore can be used to control the 

population of nematodes and insects that damage vegetable crops such as onions, cucumbers, 

pumpkins, beans, brinjal, tomatoes, and carrots (Bhattacharyya et al., 2017). Marigolds spp. contain 

special chemical substances in their roots, such as 5-(3-buten-1-ynyl)-2,2-bithienyl and alpha 

terthienyl, as well as flavonoids, di-hydroflavonoids, flavones, amines, amides, phenols, and ketones 

(Kempf et al., 2023; Mohamed et al., 2023). These substances make marigolds an environmentally 

safer and economically viable method for nematode control. However, the mechanism of action of 

these chemicals on nematodes has not been reliably described. It is possible that the root system's 
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interaction with microorganisms in the rhizosphere plays a role, in addition to the effect of chemicals 

(F. Huang et al., 2022). The exceptional value of marigolds for organic farming was demonstrated by 

researchers from Universidade Federal de Lavras UFLA and Universidade de São Paulo ESALQ, 

Brazil, where a comprehensive experiment was conducted to investigate the use of marigolds on an 

organic onion farm to repel pests (Silveira et al., 2009). In the onion field, the 0.5x50 m strips of 

marigold plants were introduced, and onion plants were sampled at 5 m (near) 30 m (far) from the 

marigold plant strips. A higher number of arthropod pests was observed in onion plants at a distance 

of 30 m from the marigold strip, compared to those at 5 m, indicating the positive effect of marigolds 

in reducing nematode load. The use of marigolds in organic farming also supports the recovery of 

functional biodiversity, which is lost or reduced in conventionally grown monocultures. Thus, the 

UFLA-ESALQ experiment showed that marigolds increased the number of entomophagous species, 

natural predators of parasitic nematodes, potentially enhancing the natural control of onion pests 

(Silveira et al., 2009). The research group at the UFLA went on and demonstrated that diversification 

in organic farming through insertion of T. erecta into crop rotation could provide advantages in crop 

management strategies for preventing pest outbreaks in agroecosystems (Haro et al., 2018; I. L. Souza 

et al., 2019; Ivana Lemos Souza et al., 2022). Similarly, T. erecta is used in China to control 

nematodes and rotate medicinal plants, such as Angelica sinensis (Xie et al., 2016). To understand 

the molecular mechanism of the repellent effect of marigold constituents on parasitic nematodes, the 

in-silico study was conducted in which the inhibitory effect of marigold ligands (alpha-terthienyl, 

quercetagetin) on nematode and whitefly receptors was determined by comparing the binding energy 

values with reference drug active ingredients. It was found that alpha-terthienyl and quercetagetin in 

marigolds are effective in combating parasitic nematode and other pests (Gökalp, 2023).  

Integrated pest management is especially important under greenhouse conditions. T. patula 

was used to control the western flower thrips, an economically damaging pest of greenhouse 

ornamentals (Sullivan et al., 2023). T. patula was also successfully used in search for alternative 

management strategies as a bio-insecticide toxic against the western tarnished plant bug, and whitefly, 

which are key hemipteran pests of numerous crop plants throughout the western United States and 

Mexico (Fabrick et al., 2020). Intercropping of T. erecta with tea plants was shown to effectively 

reduce the population of leafhopper, the most important pest in Chinese tea plantations (Niu et al., 

2022).  

A method of using marigold waste compost for growing medicinal plants was recently 

proposed. Such compost has significant commercial potential in horticultural production of flowers, 

vegetables, and medicinal plants, because the biomass of medicinal plants has the necessary elements 

N, P, and K that are required for plant growth and nutrition, which makes the use of such compost 

indispensable for organic crop cultivation (Filipović et al., 2023).  

Modern trends in sustainable organic farming presume the utilization of plants with precisely 

edited genomes (Puchta, 2024; Vives-Vallés et al., 2024). Thus, T. erecta was used as a host plant for 

the overexpression of the chrysanthemyl diphosphate synthase gene, resulting in a 26-fold increase 

in the production of pyrethrin, a natural insecticide and repellent against various plant pests (Gupta 

et al., 2022). Importantly, pyrethrins are commonly recognized as promising natural insecticides, 

offering various benefits over synthetic compounds, such as quick action, effectiveness against a 

broad spectrum of insects, lower costs in comparison, etc. This further proves that advanced 

technologies allowing precisely modified genomes are essential for supporting sustainable 

development in agriculture, including organic farming. Altogether, this proves that marigolds could 
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be intensively used in environmentally friendly chains of food production and storage in an energy- 

and resource-efficient way, contributing to the goals of the European Green Deal initiative. 

 

Conclusions 

Marigolds, members of the genus Tagetes spp., can be successfully employed to achieve the 

goals of the European Green Deal strategy. Thus, marigolds can contribute to sustainability in public 

health either by their usage in traditional medicine or in protecting environment from the disease-

carrying pests. Moreover, they can be integrated into a healthy food chain. They can also serve as a 

source of natural compounds in transition of the pharmaceutical and chemical industries toward the 

principles of a circular economy. Additionally, marigolds can be employed in natural soil remediation 

methods, especially in rapidly urbanizing areas and regions affected by military conflicts. Marigolds 

can also participate in implementing sustainable agricultural practices with reduced consumption of 

resources. 
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