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Understanding the intricacies of soil water availability is crucial for farmers, horticulturists, environmental
scientists, and anyone involved in land management. Two often-confused terms in soil science are PAWC
(Available Plant Water Capacity) and PAW (Plant Available Water). While these terms are related and
sometimes used interchangeably, they refer to different concepts that are vital for effective irrigation, crop
planning, and sustainable land use. This article delves into the definitions, differences, significance, and
practical applications of PAWC and PAW, helping you gain a comprehensive understanding of these
essential soil properties.

What Is PAW (Plant Available Water)?

Definition of PAW
Plant Available Water (PAW) refers to the amount of water that is stored in the soil and available for plant
roots to absorb and utilize for growth. It is essentially the water held in the soil within a specific moisture
range that plants can extract without difficulty.

How Is PAW Measured?
- Field Capacity (FC): The maximum amount of water soil can hold after excess water has drained away.
- Wilting Point (WP): The minimal soil moisture level at which plants can no longer extract water, leading
to wilting.
- Calculation:
PAW = Field Capacity (FC) - Wilting Point (WP)

Importance of PAW
- Indicates the water supply available to plants.
- Helps determine irrigation schedules.
- Influences crop yield and health.



- Prevents over- or under-watering.

Understanding PAWC (Available Plant Water Capacity)

Definition of PAWC
Available Plant Water Capacity (PAWC) is a broader measure that describes the total amount of water the
soil can store and make available to plants in the root zone over a period. It considers not only the water
content but also the soil's ability to retain and supply water to plants.

How Is PAWC Different from PAW?
While PAW indicates the current available water at a specific moment, PAWC reflects the soil's overall
capacity to supply water to plants over time, considering soil properties and depth.

Factors Influencing PAWC
- Soil Texture: Clay soils tend to have higher PAWC due to finer particles.
- Soil Structure: Well-aggregated soils retain more water.
- Depth of Root Zone: The deeper the root zone, the greater the PAWC.
- Organic Matter Content: Organic matter enhances water retention.

The Key Differences Between PAWC and PAW

| Aspect | PAW (Plant Available Water) | PAWC (Available Plant Water Capacity) |
|---------|-----------------------------|-------------------------------------|
| Definition | Water available for plant roots at a specific moment | Total water the soil can supply over a
period in the root zone |
| Scope | Instantaneous measurement | Overall capacity over time |
| Measurement | Difference between field capacity and wilting point | Soil's total water holding capacity
minus unavailable water |
| Units | Usually expressed in inches or millimeters per unit depth | Same as PAW but over a larger volume
or period |
| Influencing Factors | Soil moisture content at a given time | Soil texture, structure, depth, organic matter |
| Application | Irrigation scheduling, plant water stress assessment | Land management, crop planning, soil
conservation |



Why Understanding the Difference Matters

Knowing the distinction between PAW and PAWC is essential for effective water management in
agriculture and land use. Misinterpreting these terms can lead to:
- Over-irrigation, wasting water, and risking waterlogging.
- Under-irrigation, causing crop stress and yield loss.
- Poor soil management practices that degrade land over time.

Properly assessing PAW helps determine when to irrigate, while understanding PAWC guides long-term
planning and soil health maintenance.

Practical Applications of PAW and PAWC

In Agriculture and Crop Production
- Irrigation Management: Use PAW measurements to schedule watering, ensuring crops receive adequate
water without wastage.
- Crop Selection: Select crops suited to the soil's PAWC for optimal growth.
- Water Conservation: Optimize water use efficiency by understanding soil’s water-holding capacity.

In Soil and Land Management
- Soil Conservation: Enhance organic matter to increase PAWC.
- Drainage Planning: Prevent waterlogging by understanding soil's water retention capabilities.
- Sustainable Farming: Maintain soil health by managing moisture levels appropriately.

In Environmental Conservation
- Ecosystem Support: Protect natural habitats by conserving soil moisture.
- Drought Preparedness: Assess soil capacity to withstand dry periods.

Methods for Improving PAWC
- Adding Organic Matter: Compost, manure, and cover crops increase soil water retention.
- Soil Structure Management: Avoid compaction to maintain porosity.
- Proper Tillage: Enhance soil aeration and water infiltration.
- Selecting Appropriate Crops: Use drought-tolerant varieties in soils with low PAWC.



Summary of Key Points
- PAW represents the current amount of water available to plants in the soil.
- PAWC is the total volume of water that the soil can supply to plants over time.
- Both are critical for efficient irrigation and sustainable land use.
- Soil properties such as texture, structure, and organic matter influence PAWC.
- Accurate assessment of both helps optimize crop yields and conserve water resources.

Conclusion

The distinction between PAWC and PAW is fundamental in soil science, especially when it comes to
managing water resources effectively. While PAW offers a snapshot of available water at a specific time,
PAWC provides an overall capacity of the soil to supply water over a period, directly influencing irrigation
strategies and land management practices. Understanding these concepts enables farmers, land managers,
and environmentalists to make informed decisions that promote healthy plant growth, conserve water, and
sustain soil health for future generations.

Remember: Selecting the correct measure—whether immediate PAW or long-term PAWC—depends on
your specific needs, whether it's real-time irrigation scheduling or long-term land management planning.
Proper knowledge and application of these concepts will lead to more productive and sustainable
agricultural practices.

Frequently Asked Questions

What does PAWC stand for in soil science?
PAWC stands for Plant Available Water Capacity, which indicates the amount of water that soil can store
and make available to plants.

How is PAW different from PAWC?
PAW (Plant Available Water) generally refers to the current amount of water available in the soil at a
specific moment, whereas PAWC (Plant Available Water Capacity) refers to the total water the soil can
hold and supply to plants over time.

What does PAW measure?
PAW measures the current amount of water available to plants in the soil at a given time.



Why is PAWC important for agriculture?
PAWC is important because it indicates the soil's capacity to retain water for crops, helping farmers manage
irrigation and optimize water use.

Is PAW the same as soil moisture content?
No, PAW is the amount of water available to plants at a specific time, while soil moisture content refers to
the total water present in the soil, including unavailable water.

How do soil properties affect PAWC?
Soil texture, structure, and organic matter influence PAWC; for example, loamy soils generally have
higher PAWC than sandy soils.

Can PAW be measured directly in the field?
Yes, PAW can be measured using soil moisture sensors or by laboratory analysis, but it fluctuates with
weather and plant uptake.

What role does PAWC play in drought management?
Understanding PAWC helps in planning irrigation schedules and drought mitigation by knowing how
much water the soil can supply to plants without supplemental watering.

How do you calculate PAWC?
PAWC is calculated as the difference between field capacity and wilting point of the soil, representing the
water available for plant use.

What is the significance of knowing the difference between PAW and
PAWC?
Knowing the difference helps in understanding current soil moisture status versus the soil's overall water
holding capacity, aiding in efficient water management for plants.

Additional Resources
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Understanding soil water dynamics is crucial for agriculture, environmental management, and land



conservation. Among the essential concepts in soil science are PAWC (Plant Available Water Capacity) and
PAW (Plant Available Water). While these terms are sometimes used interchangeably, they refer to
different aspects of soil water availability and retention. Clarifying their definitions, differences, and
practical implications can empower farmers, agronomists, and land managers to make informed decisions
that optimize crop yields and maintain healthy ecosystems.

In this article, we delve into the technical distinctions between PAWC and PAW, explore their
significance in soil management, and examine why understanding these differences matters for effective
land use.

What Is PAW? Understanding Plant Available Water

Defining PAW
Plant Available Water (PAW) represents the amount of water in the soil that is accessible for plant roots to
absorb and utilize for growth and metabolic functions. It is the water held within the soil pores that is
neither too tightly bound to soil particles nor simply absent from the soil profile.

The concept of PAW is important because it directly influences plant health, growth rates, and yield
potential. When soil moisture is within the PAW range, plants can efficiently extract water through their
roots without the need for additional irrigation or rainfall.

How Is PAW Measured?
PAW is typically quantified by measuring the moisture content of soil at two key points:
- Field Capacity (FC): The maximum amount of water the soil can hold after excess water has drained
away under gravity. This represents the upper limit of water availability.
- Permanent Wilting Point (PWP): The moisture level at which plants cannot extract water, causing them
to wilt irreversibly.

The difference between these two points defines the PAW:

PAW = Field Capacity (FC) – Permanent Wilting Point (PWP)

Expressed in units such as centimeters of water per meter of soil depth or volumetric percentage, PAW
indicates the potential water available to plants in a given soil layer.



Physical Significance of PAW
PAW reflects the capacity of the soil to supply water to plant roots during the growing season. If the soil
has a high PAW, it means plants can rely on a substantial reservoir of accessible water, reducing the
frequency of irrigation or rainfall needed. Conversely, soils with low PAW require more frequent
watering to sustain crops.

What Is PAWC? Understanding Plant Available Water Capacity

Defining PAWC
Plant Available Water Capacity (PAWC), sometimes called available water capacity or effective water
capacity, is a measure of the soil's ability to hold water that remains available to plants over a period.
Technically, PAWC is the volume of water that remains in the soil after gravitational drainage but before
the water becomes unavailable to plants.

More precisely, PAWC indicates the potential for the soil to supply water to plants during the growing
period, taking into account how much water the soil can retain in the plant-accessible range.

How Is PAWC Different from Total Water Content?
While total water content includes all moisture present in the soil—including water held tightly around
soil particles (non-plant available)—PAWC specifically refers to the portion of water that plants can readily
access.

Key points:
- PAWC is a subset of total soil water content.
- It excludes water that is too tightly bound (beyond the plant's ability to extract).

Measurement and Calculation
PAWC is commonly determined through soil moisture retention curves or field measurements, which
analyze how water content varies with soil tension (or suction). The typical approach involves:
- Measuring the soil moisture at field capacity (FC).
- Measuring the moisture at the permanent wilting point (PWP).
- Calculating the difference, which yields PAWC.

This capacity depends on soil texture, structure, organic matter content, and depth profile. For example:
- Sandy soils tend to have low PAWC because they drain quickly and hold less water.
- Clay soils generally have higher PAWC due to their fine particles and higher water retention.



Calculation formula:

PAWC = Water content at FC – Water content at PWP

Alternatively, it can be expressed as a volumetric or gravimetric measure depending on the context.

The Core Difference: PAW Versus PAWC

Terminology Clarification
Although related, PAW and PAWC are distinct concepts:
- PAW (Plant Available Water): The actual quantity of water accessible to plants at a specific moment,
reflecting current soil moisture status.
- PAWC (Plant Available Water Capacity): The soil’s inherent capacity to hold and supply water that
remains available over time, considering soil properties.

In essence:
- PAW is a dynamic measure. It varies with weather conditions, recent rainfall, or irrigation.
- PAWC is a static property. It depends on soil characteristics and indicates potential water availability
throughout the growing cycle.

Why Is This Distinction Important?
Recognizing the difference helps in:
- Irrigation Planning: Knowing PAWC informs how much water can be stored in the soil for crop use,
guiding irrigation schedules.
- Soil Management: Enhancing PAWC through organic amendments or tillage can improve water
retention.
- Crop Selection: Selecting crops suited to the soil’s PAWC ensures better growth and resource efficiency.

Practical Implications for Agriculture and Land Management

Optimizing Water Use
Understanding PAW and PAWC enables farmers to optimize irrigation:
- Avoid over-irrigation that leads to water wastage and leaching.
- Prevent under-irrigation that causes stress and yield loss.



- Schedule watering based on current soil moisture levels relative to PAWC.

Soil Improvement Strategies
Enhancing PAWC involves:
- Increasing organic matter content via compost or cover crops.
- Improving soil structure through reduced tillage.
- Selecting appropriate crop varieties that match soil water availability.

Assessing Soil Suitability
Before planting, evaluating soil’s PAWC helps determine:
- Which crops are best suited.
- How much irrigation is necessary.
- The potential risks of water stress or excess.

Conclusion: Why Knowing the Difference Matters

Understanding the distinction between PAW and PAWC is fundamental for effective soil and water
management. While PAW provides a snapshot of available water at a specific moment, PAWC offers
insight into the soil’s overall capacity to hold and supply water throughout the growing season.
Recognizing these differences allows farmers, agronomists, and land managers to make data-driven
decisions that enhance crop productivity, conserve water resources, and maintain sustainable land use.

In practical terms:
- PAW indicates current soil moisture status.
- PAWC reflects the soil’s potential to supply water over time.

By integrating both concepts into management practices, stakeholders can better adapt to environmental
conditions, optimize irrigation, and improve soil health. As climate variability increases and water resources
become scarcer, the significance of understanding these soil water concepts will only grow, underpinning
the future of sustainable agriculture and land stewardship.
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