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rban nutritional security has emerged as a critical concern due to rapid urbanization, 

climate change, limited land availability and increased dependence on processed foods. 

Despite higher calorie consumption, urban populations face micronutrient deficiencies and a 

rising incidence of lifestyle related diseases, highlighting the need for sustainable and nutrient 

rich food production systems (Kishor et al., 2024). Indoor nutri-gardens integrated with 

microgreens offer a viable solution to these challenges by enabling local, year-round 

production of fresh and nutritious greens within confined urban spaces. Microgreens are 

tender, immature vegetable greens harvested within 7–21 days of germination and are known 

for their dense concentration of vitamins, minerals, antioxidants and bioactive compounds 

compared to mature vegetables (Sharma et al., 2022). Their rapid growth cycle, minimal 

water and space requirements and adaptability to indoor environments make them ideal for 

urban households (Bhaswanth et al., 2023). Several studies have reported superior nutritional 

profiles in microgreens such as broccoli, beetroot, radish, kale and amaranth, including higher 

levels of phenolics, carotenoids, vitamin C, and essential minerals (Koley et al., 2023). 

Controlled growing conditions, appropriate substrates, optimized light intensity and 

photoperiod significantly influence the yield and nutritional quality of microgreens (Dantas et 

al., 2024). Moreover, biofortification approaches such as fertigation, seed priming and 

nanofortification further enhance micronutrient content, contributing to the reduction of 

hidden hunger in urban diets (Kathi et al., 2023). Thus, indoor nutri-gardens with 

microgreens represent a cost-effective, sustainable and nutritionally efficient strategy for 

improving urban food security and promoting healthy living. 
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Introduction 
Urbanization has intensified the paradox of food abundance alongside widespread 

micronutrient deficiencies, resulting in the dual burden of malnutrition among city 

populations. Limited access to fresh produce, dependence on processed foods, and space 

constraints necessitate innovative, localized solutions for nutritional security. This article 

explores microgreens as a sustainable component of indoor nutri-gardens, highlighting their 

potential to enhance urban nutritional security. Microgreens, harvested at an early growth 

stage, are characterized by exceptional nutrient density, often containing significantly higher 

concentrations of vitamins, minerals, antioxidants, and bioactive compounds than their 

mature counterparts. The review discusses their classification, nutritional and functional 

health benefits, suitable crop profiles, and simple agrotechnical practices for indoor 

cultivation. Advanced strategies such as biofortification, hydroponics, and vertical farming 

are also examined to maximize yield and nutritional quality. In addition to health benefits, 

microgreens present viable economic opportunities for urban youth due to their low input 
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requirements and high market value. Despite challenges such as short shelf life and 

susceptibility to fungal contamination, microgreens emerge as a cost-effective, sustainable 

approach to bridging the gap between food security and nutritional security in urban 

environments, positioning cities as active contributors to resilient food systems. 

The Urban Paradox 
In our rapidly urbanizing world, we face a peculiar contradiction regarding food. While cities 

often offer an abundance of calorie-dense options, they are increasingly becoming hotspots 

for what experts call the "double burden" of malnutrition. This phenomenon is characterized 

by the coexistence of undernutrition specifically hidden hunger or micronutrient deficiencies 

and overnutrition, which manifests as rising rates of obesity and lifestyle related 

diseases.Despite higher calorie consumption, urban populations are often starving for actual 

nutrients, driven by a dependence on processed foods and limited land availability for fresh 

produce. To combat this, we need sustainable, localized food production systems. Enter the 

Indoor Nutri-Garden, a concept that integrates the cultivation of microgreens to offer a viable 

solution for year round, nutritious food production within confined urban spaces (Kishor et 

al., 2024). 

What Exactly Are Microgreens? 
Often dismissed as decorative “vegetable confetti” used by high-end chefs, microgreens are 

in fact a “living superfood” with substantial nutritional value. Scientifically, microgreens are 

tender, immature vegetable greens harvested within 7 to 21 days after germination, 

representing a distinct developmental stage between sprouts and baby greens. They are 

collected when two fully expanded cotyledonary leaves have developed, sometimes 

accompanied by the initial emergence of the first true leaves. Typically reaching a height of 1 

to 3 inches (2.5–7.5 cm), microgreens are prized for their delicate texture and intense, diverse 

flavor profiles, which can range from mildly sweet to sharply spicy, making them both 

nutritionally valuable and gastronomically appealing. (Pinto et al., 2015). 

The Crucial Distinction: Sprouts vs. Microgreens vs. Baby Greens 
For aspiring urban gardeners, it is important to distinguish microgreens from other plant 

growth stages. Sprouts are harvested within 1–7 days, grown in water with minimal light, and 

consumed whole, including the seed and root. Microgreens are harvested after 7–21 days, 

grown in soil or growing mats with adequate light for photosynthesis, and are cut above the 

soil line so that roots are not eaten. Baby greens, harvested after 21–40 days, are more 

developed plants with fully formed true leaves and require greater soil depth and growing 

space (Pinto et al., 2015). 

The Nutritional Powerhouse: Small Size, Massive Impact 
The primary appeal of microgreens in indoor nutri-gardens is their exceptional nutrient 

density, with studies indicating that they can contain up to 40 times higher concentrations of 

nutrients than mature vegetables. They are rich in essential vitamins and minerals, including 

significantly higher levels of vitamins C, K, and E, as well as minerals such as calcium, iron, 

magnesium, potassium, and zinc. In addition, microgreens are abundant in bioactive 

compounds and antioxidants; for instance, red cabbage microgreens show greater antioxidant 

content, and microgreens generally contain nearly double the glucosinolates compared to 

their mature counterparts, contributing to enhanced health-promoting properties (Bhaswanth 

et al., 2023). 

Functional Food: Health Benefits 
Beyond basic nutrition, microgreens function as health-promoting foods with the potential to 

prevent and manage chronic diseases. Their rich polyphenol content supports cardiovascular 

health by reducing LDL oxidation and the risk of atherosclerosis, while fenugreek 

microgreens exhibit notable antidiabetic effects through inhibition of α-amylase and 

improved glucose uptake. Additionally, microgreens possess anti-inflammatory properties, 
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particularly in species from the Fabaceae family, and contain glucosinolates and other 

bioactive compounds with proven anticancer potential (Bhaswanth et al., 2023). 

Crop Profiles: What to Grow? 
Different genotypes offer unique nutritional advantages for the home gardener: 

● Red Amaranth: Distinguished by deep violet stems, it is rich in Vitamin A, C, K, 

calcium, and iron. 

● Broccoli: A nutritional powerhouse known to stimulate the immune system, rich in 

chlorophyll and Vitamin C. 

● Radish: Offers a peppery flavor and high levels of zinc, iron, and carotene. 

● Beetroot: Provides earthy flavors and is a great source of polyphenols and betalains. 

● Sunflower & Pea Shoots: These are particularly high in protein and amino acids, 

making them excellent additions for vegetarian diets (Koley et al., 2023) 

Requirements for cultivating microgreens  
The growing medium acts as a reservoir for moisture and nutrients in microgreen cultivation. 

Although soilless media such as peat moss, vermiculite, or hemp mats are cleaner and 

convenient for indoor use, soil-grown microgreens often exhibit higher nutritional value, 

particularly in calcium and iron content. An ideal medium should have high porosity (around 

85%) and a slightly acidic pH ranging from 5.5 to 6.5. Environmental conditions play a 

critical role in successful microgreen production. Adequate light is essential after 

germination, with 12–16 hours per day provided by sunlight or LED grow lights. Optimal 

temperatures range from 18–25 °C for cool-season crops and up to 30 °C for warm-season 

varieties, while relative humidity should be maintained at 60–70% to prevent fungal diseases. 

Cultivation begins with soaking seeds for 8–12 hours to enhance germination, followed by 

dense sowing on a moist medium. Trays are then kept in darkness for 2–3 days to encourage 

uniform growth, after which they are exposed to light to initiate photosynthesis. Microgreens 

are harvested using sterile scissors just above the soil line when the first true leaves appear, 

typically within 7–14 days after sowing (Seth et al., 2025) 

Advanced Techniques and Biofortification 
To maximize the nutritional yield of microgreens, biofortification strategies can be adopted 

during cultivation to enhance nutrient content. These include fertigation, where irrigation 

water is enriched with minerals such as selenium or zinc; seed priming, which involves 

soaking seeds in nutrient-rich solutions before sowing; and nanofortification, using nano-

fertilizers to improve nutrient bioavailability in plant tissues. At a commercial scale, clean 

and efficient production is achieved through hydroponic systems such as the Nutrient Film 

Technique (NFT) and Deep Water Culture, while vertical stacking systems are especially 

suitable for urban settings to optimize limited space and increase productivity (Kathi et al., 

2023) 

Conclusion 
Microgreens cultivated through indoor nutri-gardens present a promising and sustainable 

solution to the growing challenge of urban nutritional insecurity. Their exceptional nutrient 

density, rapid growth cycle, minimal space and resource requirements, and adaptability to 

controlled indoor environments make them highly suitable for urban households. By 

integrating microgreens into daily diets, cities can effectively address hidden hunger and 

reduce the prevalence of lifestyle-related diseases while promoting self-reliance in food 

production. Furthermore, the adoption of advanced techniques such as biofortification, 

hydroponics, and vertical farming enhances both yield and nutritional quality, strengthening 

their role in resilient urban food systems. Overall, indoor nutri-gardens with microgreens 

bridge the gap between food security and nutritional security, contributing to healthier 

populations and more sustainable urban living.  
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