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Introduction

Water management in agricultural practices is crucial for optimizing crop
yield, ensuring sustainability, and maintaining soil health. In the context of
sweet potato cultivation, effective water management in the root zone can
significantly influence soil hydrothermal properties and, consequently,
crop productivity. Sweet potato is a root crop sensitive to soil moisture and
temperature conditions, necessitating a comprehensive understanding of how
water management practices impact these factors. Sweet potato is a vital
food crop globally, known for its nutritional benefits, including high levels of
vitamins A and C, fibre, and antioxidants. It is also a versatile crop, adapted
to a range of climatic conditions, making it crucial for food security in many
regions. However, its yield and quality are heavily influenced by soil moisture
and temperature, underlining the need for efficient water management
strategies [1].

Soil hydrothermal properties encompass soil moisture content,
temperature, thermal conductivity, and heat capacity. These properties are
interrelated and influence each other dynamically. For instance, soil moisture
affects thermal conductivity and heat capacity, impacting soil temperature
regulation. Effective water management ensures optimal soil moisture levels,
which in turn stabilizes soil temperature, enhancing root development and
nutrient uptake. Proper irrigation scheduling ensures that water is supplied
at critical growth stages of sweet potatoes, such as tuber initiation and
development. Techniques like soil moisture sensors and weather-based
irrigation scheduling can help maintain optimal soil moisture levels. Mulching
with organic or inorganic materials helps retain soil moisture, reduce
temperature fluctuations, and suppress weed growth. Organic mulches, in
particular, improve soil structure and fertility as they decompose [2-4].

Drip irrigation systems provide water directly to the root zone, reducing
water loss through evaporation and runoff. This method ensures efficient
water use and consistent soil moisture levels. Collecting and storing rainwater
for irrigation can supplement water supply during dry periods, ensuring that
sweet potatoes receive adequate moisture throughout the growing season.
Effective water management maintains adequate soil moisture, preventing
water stress or waterlogging conditions. Soil moisture content is critical for
microbial activity, nutrient availability, and root respiration.

Description

Water management practices influence soil temperature by altering the
soil's thermal properties. For instance, mulching can reduce soil temperature
fluctuations by insulating the soil surface. Consistent soil moisture also
aids in temperature regulation, as water has a high heat capacity, buffering
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temperature changes. Soil moisture affects thermal conductivity and heat
capacity. Wet soils have higher thermal conductivity and heat capacity,
allowing them to conduct and store heat more effectively. This property helps
in maintaining a stable root zone temperature, essential for sweet potato
growth.

Soil microorganisms play a significant role in nutrient cycling and organic
matter decomposition. Optimal soil moisture and temperature conditions
promote microbial activity, enhancing soil fertility and health. Adequate soil
moisture and temperature are crucial for the development of sweet potato
roots. Proper water management ensures that roots have access to sufficient
moisture and nutrients, promoting healthy growth and tuber formation.
Consistent soil moisture levels prevent the occurrence of growth cracks and
irregularly shaped tubers. Water stress can lead to smaller, misshapen tubers,
while waterlogged conditions can cause rot and reduced quality.

In one notable study, researchers evaluated the effects of different
mulching materials on sweet potato yield and soil properties. They found that
organic mulches, such as straw and compost, improved soil moisture content
and temperature regulation, resulting in higher tuber yields and better quality
compared to bare soil orinorganic mulches. While water management practices
offer significant benefits, there are challenges to their implementation. These
include the initial cost of irrigation systems, the availability of materials for
mulching, and the need for technical knowledge and training for farmers.
Additionally, climate change poses a significant challenge, with increasing
variability in rainfall patterns and temperature extremes, complicating water
management efforts [5].

Conclusion

Water management in the root zone is a critical factor in optimizing soil
hydrothermal properties and enhancing sweet potato yield. By maintaining
adequate soil moisture and temperature conditions, farmers can improve root
development, tuber quality, nutrient uptake, and disease resistance. Effective
water management practices, such as irrigation scheduling, mulching, drip
irrigation, and rainwater harvesting, offer significant benefits for sweet potato
cultivation. However, challenges such as climate change, cost, and the
need for technical knowledge must be addressed to ensure the widespread
adoption and success of these practices. Future research and development
should focus on innovative technologies, integrated approaches, climate
resilience, farmer education, and policy support to promote sustainable water
management in sweet potato farming.
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