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Tropical horticulture, characterized by its diverse range of fruits,
vegetables, and ornamental plants, plays a crucial role in the liveli-
hoods of millions across tropical regions. However, this vital sector
faces significant challenges, including high pest pressure, soil degra-
dation, and the impacts of climate change. Sustainable practices in
tropical horticulture are essential to building resilient agricultural
systems that help to adapt to these challenges while ensuring long-
term productivity, environmental health, and food security. This
commentary explores the critical need for sustainable horticultural
practices and potential strategies currently being implemented in
tropical horticulture. Additionally, the opportunities and challenges
of these practices are also discussed to promote long-term ecolo-
gical and economic sustainability.

The imperative for sustainability

Tropical regions are endowed with favorable climatic conditions
that support the cultivation of a wide variety of horticultural crops.
However, these climates are also characterized by increased temper-
atures, erratic rainfall patterns, and the heightened incidence of
pests and diseases. In areas like South Florida, agricultural soils often
have low organic matter content (less than 2%), which contributes
to reduced crop yields and economic losses. Traditional farming
practices, which heavily rely on chemical inputs and monoculture,
exacerbate these vulnerabilities by further depleting soil fertility and
diminishingbiodiversity,whichinturn,increasesdiseasefrequency,lea-
ding to greater economic damage and amplifying environmental
concerns.

In many tropical regions, agricultural areas are closely interwoven
with natural habitats, e.g., wetlands, which are highly susceptible to
contamination from agricultural runoff. During the long rainy
summer, nutrients from overused chemicals leach into the soil, and
when combined with the shallow aquifers, lead to eutrophication in
both surface and groundwater. This process can result in harmful
algal blooms, degrade water quality, and pose serious environmen-
tal threats to these delicate ecosystems and human communities
relying on these natural resources.

Sustainable horticulture offers a viable solution to these pro-
blems. By adopting practices that conserve natural resources,
enhance ecosystem services, and reduce environmental footprints,
farmers can improve the resilience of their agricultural systems('l.
Moreover, sustainable practices can provide socio-economic bene-
fits by reducing input costs, improving crop yields, and creating
opportunities for value-added products.

Key sustainable practices

In pursuing resilient agricultural systems, sustainable practices in
tropical horticulture offer a comprehensive approach to addressing
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environmental, social, and economic challenges. Figure 1 illustrates
the key strategies essential to achieving this sustainability. These
include the use of agricultural biologicals such as biofertilizers and
biopesticides, which reduce reliance on chemical inputs while
promoting plant health. Integrated pest and disease management
techniques further enhance this balance by utilizing natural preda-
tors, pheromones, and resistant plant varieties to mitigate pest pres-
sures without harming the ecosystem. Additionally, sustainable
intensification practices, such as regenerative and precision agricul-
ture, optimize resources to increase productivity while conserving
environmental integrity?,

Water conservation techniques like drip irrigation, rainwater
harvesting, and water reuse are critical to managing scarce water
resources in tropical climates. Soil health management, which includes
organic composting, no-till farming, and crop rotation, strengthens the
foundation of agricultural systems by improving soil structure and
fertility®l. These strategies are closely linked to the circular economy,
promoting waste management and access to premium markets, while
ensuring social benefits such as improved farmer livelihoods and
increased food security. By adopting these interconnected strategies,
tropical horticulture can become more resilient, enabling long-term
productivity and environmental sustainability.

Challenges and opportunities

Despite the clear benefits of sustainable practices, their adoption
in tropical horticulture still faces several challenges. These chal-
lenges include limited access to knowledge and resources, market
barriers, and policy constraints, which often hinder farmers from
transitioning to sustainable systems. Addressing these challenges
requires a multifaceted approach involving research, education, and
supportive policies.

Preliminary data from the Food and Agriculture Organization of
the United Nations (FAO) indicate that the volume of global trade in
major tropical fruits in 2023 reached a new peak of USD$11.2 billion,
marking an increase of approximately 12% compared to 20221l
Furthermore, the annual global value of vegetables was approxi-
mately USD$670 billion in 2023 and is expected to exceed USD$900
billion by 2033. This surge highlights the expanding market poten-
tial for tropical horticultural products, creating an incentive for farm-
ers to adopt sustainable practices that can enhance the quality and
yield of their produce while ensuring long-term ecological balance.
Organic farming is practiced globally across nearly 190 countries,
with around 96 million hectares of farmland managed using organic
methods by about 4.5 million farmers. Notably, in 2022, worldwide
sales of organic food and beverages reached close to USD$124
billionBl. These growing numbers of organic produce are commend-
able, but only a small portion represents horticultural produce,
thus underscoring the importance of sustainable practices in
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Fig. 1  Strategies for the path to sustainable tropical horticulture and understanding the interconnected benefits (circles with the same colors are

strongly interrelated).

horticulture to overcome challenges and achieve a balance or
surpass production with traditional practices in this vital sector.

To feed a global population projected to reach 9 billion by 2050,
agricultural production must increase by 70% worldwide and nearly
100% in developing countries, according to FAO estimates(cl
However, with limited natural resources and the negative impacts of
traditional methods threatening agricultural productivity, a shift
towards sustainable intensification is crucial. This is particularly
important in rural areas of developing countries, where some of the
highest rates of population growth is expected, and where innova-
tion will be key. By enabling smallholder and family farmers to adopt
more productive and sustainable practices, innovation can address
the dual challenges of hunger and environmental conservation,
while providing profitable employment opportunities for younger
generationsl’.

Investment in research, capacity building, market access, and policy
support are all critical to advancing sustainable horticulture. Collabo-
rative research efforts can drive innovation tailored to local condi-
tions, while training programs empower farmers with the skills
needed for sustainable practices. Enhancing market access through
value chains, certification schemes, and direct marketing can provide
financial incentives for farmers. Additionally, supportive policies from
governments and international organizations are essential to create
an enabling environment that promotes sustainable land manage-
ment and accelerates the adoption of best practices.
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