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Role of Kitchen Gardening in the urban heat island
management and nutritional security of India

Abstract

Kitchen gardening or urban horticulture is the need of the hour for combating multiple issues faced by the
human population as well as the ecology. The art and skill of growing one’s food in the backyard can
ensure the food and nutritional security of the self and the whole family. Urban horticulture can get rid of
the urban heat island effect by managing the temperature extremes due to the cooling effect of
vegetation. It can also lead to the reduction in pollution due to industrial-scale cultivation of food around
the farms. Kitchen gardening can help humanity to achieve sustainable development goals such as no
poverty (SDG1), zero hunger (SDG2), good health and well-being (SDG3), decent work and economic
growth (SDG8), sustainable cities and communities (SDG11), responsible consumption and production
(SDG12) and, but not limited, to climate action (SDG13).
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INTRODUCTION

Kitchen gardens, also known as home gardens, represent the cultivation of food in proximity to a
residence for household consumption (Evans & Jespersen, 2001). These gardens can take various
forms, including mixed gardens, backyard plots, farmyard spaces, compound gardens, or homestead
gardens. Historically, kitchen or home gardening has been identified as the earliest and most prevalent
method of food production globally (Landauer & Brazil, 1985; Rowe, 2009). Essential food staples like
vegetables and fruits do play a particularly crucial for growing populations of moving forward nations like
India,Pakistan and Bangladesh. The production of vegetables and fruits within homesteads offers
households direct availability to essential nutrients that may otherwise be inaccessible due to economic
constraints. Recognizing the vital role of vegetables in human nutrition, it becomes imperative to raise
awareness among rural communities, aligning with Sustainable Development Goals 2 and 3, which

address food security and health (Simple Jain, 2017).



Hence, kitchen gardens, also referred to as home-based gardenplantations, can address the challenges
like hunger and malnutrition in these nations. Evidence suggests that kitchen gardens have already
emerged as a significant supplementary food source in countries like India and Sri Lanka (Halder & Pati,
2011; Galhena et al., 2013).

Moreover, kitchen gardening has demonstrated its cost-effectiveness and sustainability in producing
organic vegetables like as cauliflower, radish, and turnip (Titilola et al., 2012; Rani et al., 2013). According
to Kirtimani et al. (2016), addressing the training needs related to household food security through kitchen
gardening remains a key priority in rural Bulandshahr (Uttar Pradesh), necessitating consistent training

efforts to bridge the knowledge gap.

A hands-on learning environment built around a demonstration garden can effectively serve multiple
purposes. Visitors can explore a diverse range of vegetables, including both traditional and hybrid
varieties. In addition, the garden can be used to teach essential gardening skills such as composting, live
fencing, using natural pest control methods, and achieving year-round harvests.Women are the driving
force behind many kitchen gardening initiatives. Their involvement brings a multitude of benefits. Firstly, it
empowers them economically, leading to better management of household resources and improved
caregiving practices. This economic empowerment directly tackles poverty, a key focus of UN Sustainable
Development Goal 1. Beyond that, kitchen gardening contributes to broader socio-economic
improvements by reducing healthcare costs, potentially lowering birth rates, and ultimately infant mortality

rates and decreasing maternal.

By empowering women and enhancing their involvement in household affairs, home gardening programs
play a crucial role in community development. It's worth noting that women are predominantly engaged in
agricultural activities, particularly in rural areas where there is ample vacant land available for establishing
kitchen gardens. These gardens not only contribute to addressing vitamin deficiencies in the population
(SDG3) but also generate surplus produce for sale in the market, thereby increasing family income and

promoting decent work opportunities, thus contributing to socio-economic development (SDG8).

The contemporary era is marked by pressing issues such as increasing urbanization and food security
(FAO, 2011). Over the past few years, reliable availabilityof food has become uncertain for many rural
and impoverished urban households, raising concerns about food security in numerous growing nations.
Millions of individuals worldwide struggle to afford or obtain adequate access to a reliable and sufficient
supply of nutritious food to ensure the well-being of their households (yNkosi et al., 2014). The lack of
access to diverse food items among the needy is a primary contributor to malnutrition, exacerbated by
factors like limited purchasing power, lack of knowledge, large family sizes, inadequate sanitation and
hygiene, and poor nutrient absorption in the body. The intake of essentialdiets including pulses,
vegetables, milk, and fruits provide some essential nutrients, but they may not be enough to prevent

nutritional deficiencies.



According to Hungama (2011),A report by the Hunger and Malnutrition Organization reveals a critical
situation of malnutrition in Indian children. According to the report, a significant proportion of children
suffer from malnutrition, with 42.3% being underweight, 58.8% stunted, and a concerning 11% wasted
(Indumathi et al., 2012).

Given these challenges, guaranteeing the production and delivery of healthy, uncontaminated food is
imperative for resource-constrained countries, necessitating the exploration of all available techniques for
food supply and distribution management (Arshad Shafgat, 2012; Cameron & Wright, 2014). In Germany,
innovative approaches to urban agriculture, such as ZeroAcreage Farming (ZFarming), have emerged.
ZFarming, which includes rooftop gardens, indoor farms, and other building-integrated forms, has
significantly contributed to food availability and promoted food access by breaking down barriers that
prevent people from obtaining nutritious food, such as poverty, geographic location, or lack of

infrastructure while offering various environmental, social benefits and, economic (Specht et al., 2014).

The objective of the activity is to:

e Reduce spending on vegetable purchases by members.
o Ensure the availability of fresh, organic vegetables.
e Provide convenient doorstep access to vegetables.

¢ Encourage self-consumption among families and their neighbourhoods.

Kitchen Garden vs. Urban Heat Island Effect

This occurrence is primarily a result of human activities and the development of structures such as
buildings, roads, and other infrastructure that absorb and retain heat. Additionally, the decrease in

vegetation and natural land cover in urban settings contributes to this phenomenon.

The built environment and human activities cause cities multiple degrees warmer than developed and
underdeveloped areas, anoccurrence known as the urban heat island (UHI) effect. This disparity arises
from variations in heat temperature regulation between sustainable building components and earthy
textures (Oke TR, 1982; Oke TR, 1988; Arnfield AJ, 2003). Concrete materials, with their large thermal
inertia and dark surfaces, are particularly prone to absorbing and storing solar radiation (Al-Jabri KS et
al., 2005; Grimmond CSB and Oke TR, 1999; Fortuniak K, 2008; Qin Y and Hiller JE, 2014). This solar
absorption predominantly results in sensible heat rather than latent heat due to the lack of evaporative
cooling on impervious pavements (Fortuniak K, 2008; Qin Y and Hiller JE, 2014; Anandakumar K, 1999),

causing the release of sensible heat into the urban environment and contributing to the UHI effect. Since



pavements typically cover 20-40% of a typical city (Akbari H and Rose L, 2001; Hashem A et al., 1999),

the concept of employing cool pavements to combat the UHI effect has obtained attention.

There are several ways to create cool pavements. These include altering existing materials or pavement
layouts or incorporating entirely new materials into traditional pavements (Santamouris M, 2013; Li H et
al., 2013; Pomerantz M et al., 1997).Cool pavements are distinguished by their ability to reflect sunlight, a
property known as solar reflectance. They also promote water evaporation from their surface and
minimize the transfer of heat to the surrounding urban environment, a phenomenon termed sensible heat
release. This three-pronged approach helps to mitigate the urban heat island effect, a well-documented
challenge in many cities.Cool pavements come in various forms, each strategically designed to combat
urban heat. Reflective pavements, for example, boast a higher albedo compared to traditional surfaces.
This translates to a greater ability to reflect sunlight, resulting in cooler pavement temperatures and less
heat radiating back into the environment (sensible heat release). In essence, reflective pavements act like
mirrors for sunlight, bouncing it back into the atmosphere and preventing the pavement from absorbing
excessive heat. This can significantly reduce the urban heat island effect, a phenomenon where cities
experience higher temperatures than surrounding rural areas due to the abundance of heat-absorbing
surfaces. (Akbari H and Matthews HD, 2012; Pomerantz M et al., 1999; Synnefa A et al., 2007).

Evaporative pavementsemploy a clever strategy to achieve a cooler surface temperature. They function
by storing water within their surface or lower layers. This retained water acts like a natural coolant,
facilitating a process called evaporative cooling. As the sun heats the pavement, the stored water begins
to evaporate. During this phase change from liquid to gas, the water molecules absorb heat from the
pavement surface, effectively carrying away thermal energy. This heat absorption process significantly
lowers the pavement temperature, creating a more comfortable and sustainable urban environment.
(Haselbach L, 2009; Haselbach L et al., 2011; Schaefer VR and Kevern JT, 2008; 2009).

Heat-harvesting pavements take a proactive approach. They capture the sun's thermal energy and
convert it into a valuable resource — renewable energy. This captured heat can then be used for various
purposes, effectively lowering surface temperatures while providing a sustainable energy source. (Mallick
R et al., 2011; Mallick RB, et al., 2009; Wu G and Yu X, 2012).

Cool pavements are no longer viewed solely through the lens of surface temperature reduction. Their role
has expanded to encompass a broader understanding of their impact on urban climates. Researchers are
now comprehensively evaluating cool pavements, considering not just the benefits like mitigating urban
heat islands, but also potential drawbacks, life-cycle costs, and the policy landscape for wider
adoption.(Akbari H and Matthews HD, 2012; Akbari H et al., 2012; Bretz S et al., 1998).

Kitchen gardening, or urban or home gardening, involves cultivating plants, herbs, and vegetables in

urban areas, often within constrained spaces like balconies, rooftops, and backyard gardens. It presents



numerous advantages, including its potential to mitigate the impacts of urban heat islands. Here's how

kitchen gardening can contribute to alleviating urban heat island effects:

1. Enhanced Vegetative Cover: Urban areas typically comprise concrete, asphalt, and structures that
absorb and retain heat, leading to elevated temperatures. By introducing vegetation through kitchen
gardening, urban greenery can be enhanced. Plants absorb sunlight and convert it into energy through

photosynthesis, thereby reducing heat absorption by surfaces and the surrounding air.

2. Shade and Cooling: Plants in kitchen gardens offer shade to surfaces such as rooftops, walls, and
pavements, thereby reducing direct exposure to sunlight. Transpiration, the process by which plants

release water vapour, cools the environment, resulting in lower temperatures in the immediate vicinity.

3. Evapotranspiration: Plant transpiration aids in cooling the surrounding air, effectively counteracting the

higher temperatures caused by heat-absorbing urban surfaces, thus mitigating urban heat island effects.

4. Thermal Insulation: Plants serve as natural insulators, creating a barrier between buildings and the
external environment, thereby reducing heat transfer into buildings during hot weather. This can lead to a

decrease in the need for air conditioning, consequently lowering overall energy consumption.

5. Microclimate Modification: Kitchen gardens can create microclimates that differ from the surrounding
urban environment, providing cooler and more comfortable conditions. Increased adoption of kitchen

gardening practices can result in noticeable improvements in local microclimates.

6. Community Engagement: Encouraging kitchen gardening fosters community involvement in
sustainability initiatives. Collaborative gardening activities promote social connections and a sense of

ownership over the environment, thereby participating to the lowering of urban heat island effects.

7. Air Quality Enhancement: Many plants absorb pollutants from the air, thereby improving overall air
quality. This contributes to a more pleasant urban environment and aids in diminution the urban heat

island effect.

8. Education and Awareness: Highlighting kitchen gardening as a way to mitigate the urban heat island
effect in cities raises awareness about the environmental challenges posed by excessive urban heat.
Educating individuals about the benefits of green spaces and plants in cooling urban areas can lead to

more informed and sustainable urban planning and development strategies.

Nutrition awareness initiatives stress the importance of incorporating regionally available fruits and
vegetables, such as mango, papaya, guava, and salad greens, into regular diets. Therefore, every family
or individual must transform their surrounding vacant land into a productive kitchen garden, growing

seasonally appropriate fruits and vegetables. The primary motive of a kitchen garden is to supply the



household with fresh food, and nutrient-heavy vegetables daily. A properly designed nutrition garden can

fulfil the entire family's fruit and vegetable requirements year-round (Sheela et al., 1998).

Encouraging the cultivation of regionally grown plants is an effective approach to enhance vegetable
usage in a specific area, as numerous reginally plants contain beneficial compounds with antioxidative,

anti-mutagenic, and anti-inflammatory properties (Chavasith, 1933).

While fruits and vegetables are commonly purchased from markets, it may not be feasible for small and
marginal families to include them in their daily diets. If you're considering a vegetarian diet, Prathiba and
Rani's (2012) research suggests incorporating specific quantities from various food groups like leafy

vegetables, root vegetables, and fruits for optimal nutrition.

Nutritional value of kitchen garden

Nutrition awareness initiatives stress the importance of incorporating locally available fruits and
vegetables, such as papaya, mango, guava, and leafy greens, into daily diets. Therefore, every family or
individual must transform their surrounding vacant land into a productive kitchen garden, growing
seasonally appropriate fruits and vegetables. The primary aim of a nutrition garden is to supply the family
with fresh, nutrient-rich vegetables daily. A properly designed nutrition garden can fulfil the entire family's

fruit and vegetable requirements throughout the year (Sheela et al., 1998).

Encouraging the cultivation of local plants is an effective strategy to increase vegetable consumption in a
specific area, as many local plants contain beneficial compounds with antioxidative, anti-mutagenic, and

anti-inflammatory properties (Chavasith, 1933).

While fruits and vegetables are commonly purchased from markets, it may not be feasible for small and
marginal families to include them in their daily diets. According to Prathiba and Rani (2012), a healthy
vegetarian diet should include specific quantities of leafy vegetables, root vegetables, other vegetables,

fruits, grains, and pulses.

Establishing and maintaining a nutrition garden on a small plot of land at home, recognised as a nutrition
garden, is essential, especially in an underdeveloped place where access to markets is limited and
incomes are constrained. Location-specific initiatives like the promotion of nutrition gardens can
significantly contribute to addressing malnutrition issues. The idea of a nutrition garden targets to ensure
a steady stream of homegrown vegetables to keep your family nourished throughout the year, utilising
available space and household waste through organic practices, along with water management
(Indumathi et al., 2012). According to Shukla et al. (2012), the development and maintenance of a
nutrition garden require the collaborative effort of family members, usually overseen by a woman or
housewife.



Conclusion

The establishment of kitchen gardens holds significant importance in addressing malnutrition and
micronutrient deficiencies in both urban and rural settings. One of the simplest and most cost-effective
approaches to maintaining good health is to increase the consumption of fruits and vegetables. Backyard
kitchen gardens offer direct availability to fresh produce which can be harvested, cooked, and eaten daily,
thus enhancing home food security. Even individuals facing extreme poverty or landlessness can cultivate
their food in small spaces, containers, or alternative locations. Kitchen gardens also provide women with
opportunities for employment, income generation, and efficient utilisation of space and water resources.
Therefore, promoting and implementing kitchen gardening nationwide is essential for enhancing family

food security.

Moreover, kitchen gardening plays a multifaceted role in mitigating the impacts of urban heat islands by
increasing greenery, offering shade and cooling, facilitating evapotranspiration, enhancing air quality, and
fostering community engagement. As urbanization continues to expand, incorporating more green spaces

like kitchen gardens can be a valuable strategy for creating healthier and more resilient cities.
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