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Specialty crops, which include fruits, vegetables, nuts, and ornamental plants, play
a crucial role in global agriculture and nutrition [1]. Unlike commodity crops, specialty
crops often require more intensive management practices to optimize quality, yield, and
economic viability. Central to the success of specialty crop production are effective plant
management strategies and sustainable soil improvement techniques. As the demand for
specialty crops continues to rise, the need for sustainable and efficient plant management
practices becomes increasingly crucial [2]. In this editorial, we explore the current practices,
challenges, and innovations in these areas, aiming to highlight the importance of integrated
approaches for enhancing productivity while minimizing environmental impact.

1. Importance of Plant Management in Specialty Crop Production

Effective plant management encompasses a range of practices aimed at maximizing
crop health, yield, and quality. In specialty crop production, where market demands often
emphasize superior taste, appearance, and nutritional value, precise management strategies
are essential. Integrated pest management (IPM) is a cornerstone of sustainable specialty
crop production. By combining biological, cultural, physical, and chemical control tactics,
IPM minimizes the use of synthetic pesticides while effectively managing pests and diseases.
Techniques such as crop rotation, beneficial insect releases, and monitoring systems are
integral to successful IPM programs [3]. Meanwhile, precision agriculture technologies,
including GPS-guided machinery, remote sensing, and data analytics, offer precise insights
into soil variability, crop health, and water management. These technologies enable farmers
to optimize input use, reduce resource wastage, and enhance overall productivity [4]. Also,
efficient water management is critical for specialty crop production, particularly in regions
prone to water scarcity. Techniques such as drip irrigation, soil moisture sensors, and
deficit irrigation strategies help conserve water while maintaining optimal crop growth and
yield [5]. It is worth noting that specialty crops often have specific nutrient requirements for
optimal growth and quality. Precision fertilization based on soil testing, tissue analysis, and
nutrient modeling ensures that crops receive adequate nutrients without excess, resulting
in reduced environmental impacts such as nutrient leaching and runoff [6].

Despite advancements, several challenges persist in plant management for specialty
crops. Such specialty crops are susceptible to a wide range of pests and diseases, neces-
sitating vigilant monitoring and rapid response strategies. Many specialty crops require
labor-intensive management practices, which can be costly and challenging in regions with
labor shortages. At the same time, high temperatures, overuse of antibiotics, altered precip-
itation patterns, and extreme weather events pose risks to crop production, necessitating
adaptive management practices [7]. Fortunately, recent innovations are transforming plant
management into specialty crop production. Advances in biological control agents, such as
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predatory insects and microbial biopesticides, offer effective alternatives to conventional
pesticides [8]. Breeding for disease resistance, drought tolerance, and improved nutritional
profiles through genetic technologies is enhancing crop resilience and quality. Moreover,
robotics and automation technologies are revolutionizing labor-intensive tasks such as
harvesting and precision application of inputs, resulting in reduced costs and improved
efficiency [9].

2. Soil-Improvement Strategies

Healthy soils are fundamental to sustainable specialty crop production, providing
essential nutrients, water, and support for plant growth. Soil-improvement strategies aim to
enhance soil health, fertility, and resilience to environmental stresses. Cover crops improve
soil structure, suppress weeds, and enhance nutrient cycling through biomass incorpora-
tion [10]. Increasing soil organic matter content through composting, green manures, and
crop residue management enhances soil fertility, water retention, and biological activity [11].
Adoption of soil health assessment tools and indicators helps farmers evaluate soil quality
and make informed management decisions [12]. In addition, the use of nanomaterials for
soil improvement and remediation is also a very effective and promising approach [13,14].
Reduced tillage and conservation tillage practices minimize soil disturbance, erosion, and
carbon loss, preserving soil structure and biodiversity [15].

However, many challenges in soil improvement for specialty corps still remain. The
process of balancing nutrient inputs to meet crop demand without causing environmental
harm requires precise management and monitoring. Intensive rain events and sloped
terrain can lead to soil erosion, necessitating erosion control measures. Heavy machinery
and traffic can compact soils, reducing water infiltration and root growth. Increasing preva-
lence of nanoplastics could negatively impact agricultural production and soil health [16].
Meanwhile, innovative approaches are addressing these challenges and advancing soil
improvement techniques. Biochar, a stable form of carbon produced from biomass, im-
proves soil fertility, water holding capacity, and nutrient retention, which can be beneficial
to soil improvement [17]. Application of beneficial microbes enhances nutrient availability,
disease suppression, and overall soil health [18,19]. In addition, use of gypsum, lime,
and other soil amendments corrects pH imbalances and enhances nutrient availability for
specialty crops [20].

Effective plant management and soil improvement are critical for sustainable specialty
crop production. Advances in integrated pest management, precision agriculture, and soil
health enhancement are enhancing productivity while reducing environmental impacts.
However, challenges such as pest pressures, labor intensity, and climate change require
ongoing innovation and adaptation. By embracing technological advancements, biological
control methods, and sustainable practices, growers can optimize crop quality and yield
while safeguarding soil health for future generations. Going forward, ongoing new im-
provements in plant management and soil improvement will lead to more opportunities
for accelerated development of specialty crop production.
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