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Chapter 2

Soil Types and Preparation

By identifying and understanding the type of soil you have in
your region, you can tailor your lawn care practices to address
specific challenges and leverage the benefits of your soil type.
Whether you are working with clay, sandy, or loam soil,
recognizing its characteristics and challenges is the first step
towards creating and maintaining a healthy lawn in Texas.

Identifying Your Soil Type

Clay

Clay soil is prevalent in many regions, particularly Central
Texas. It is characterized by its high nutrient content, as the soil
is rich in minerals and nutrients, which can be beneficial for
plant growth. However, clay soil also has poor drainage due to
its small particle size, which causes water to move slowly
through the soil. This type of soil is dense and can become
compacted easily, making it difficult for roots to penetrate.

● High Nutrient Content. Clay soils are rich in minerals
and nutrients, which can be beneficial for plant growth.

● Poor Drainage. The small particle size of clay leads to
poor drainage, as water moves slowly through the soil.

● Heavy and Compacted. Clay soils are dense and can
become compacted easily, making it difficult for roots to
penetrate.

Challenges
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The challenges of clay soil include its susceptibility to
waterlogging because of poor drainage, leading to potential root
rot. Its dense, heavy nature makes it hard to till and amend, and
it is prone to compaction, especially if walked on when wet. This
further reduces its drainage capacity and root growth potential.

● Susceptible to Waterlogging. Because of its poor
drainage, clay soil can retain too much water, leading to
waterlogging and root rot.

● Difficult to Work With. The dense, heavy nature of clay
makes it hard to till and amend.

● Prone to Compaction. Clay soil can become
compacted, especially if walked on when wet, which
further reduces its drainage capacity and root growth
potential.

Sandy

Sandy soil is common in areas such as West Texas. It is
characterized by its good drainage, as the large particles and
spaces between them allow water to drain quickly. The loose
texture of sandy soil makes it easy to till and amend, but it has a
low nutrient content because water drains quickly, taking
nutrients with it.

● Good Drainage. Sandy soils have large particles and
spaces between them, allowing water to drain quickly.

● Easy to Work With. The loose texture of sandy soil
makes it easy to till and amend.

● Low Nutrient Content. Sandy soils tend to be low in
nutrients because water drains quickly, taking nutrients
with it.

Challenges

The challenges of sandy soil include poor water retention,
leading to potential drought stress for plants. To maintain
healthy plants, sandy soils often need more frequent watering
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and fertilization to compensate for the rapid loss of water and
nutrients.

● Poor Water Retention. The high drainage rate means
sandy soils do not retain water well, which can lead to
drought stress for plants.

● Requires Frequent Watering and Fertilization. To
maintain healthy plants, sandy soils often need more
frequent watering and fertilization to compensate for the
rapid loss of water and nutrients.

Loam

Loam is considered ideal for gardening and is found in various
parts of Texas. It has a balanced texture, being a mix of sand,
silt, and clay, which supports plant growth. Loam offers good
drainage as it has enough clay to retain moisture and enough
sand to provide proper drainage. It also has high fertility due to
the balanced mixture of particle sizes, allowing for ample air and
water movement, which supports healthy root development and
nutrient uptake.

● Balanced Texture. Loam is a mix of sand, silt, and clay,
providing a balanced texture that supports plant growth.

● Good Drainage. Loam has enough clay to retain
moisture and enough sand to provide good drainage.

● High Fertility. The balanced mixture of particle sizes in
loam allows for ample air and water movement,
supporting healthy root development and nutrient uptake.

Challenges

The challenges of loam are generally minimal, making it the
ideal soil type for gardening. However, its properties can vary
slightly depending on the specific balance of sand, silt, and clay.
For example, a loam with more clay might have better nutrient
retention but slightly poorer drainage, while a loam with more
sand might drain too quickly.
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Conducting Soil Tests

Importance of Soil Testing

Soil testing is a crucial step in effective lawn care as it
determines the soil’s pH and nutrient levels, both of which
significantly impact nutrient availability and microbial activity.
Understanding whether your soil is acidic, neutral, or alkaline
helps in making informed decisions about necessary
adjustments. Additionally, testing reveals the levels of essential
nutrients like nitrogen, phosphorus, and potassium, which are
vital for plant health. Knowing these levels allows you to identify
any deficiencies or excesses, providing a clear direction for
correcting nutrient imbalances. This leads to healthier, more
vigorous plant growth.

Furthermore, soil testing provides a solid foundation for tailored
fertilization and amendment strategies. The results guide your
fertilization plan, ensuring the right nutrients are applied at the
appropriate times. Recommendations for soil amendments,
such as lime for pH adjustment or organic matter to improve soil
structure, are based on these test results, leading to more
effective soil management. By relying on precise data rather
than guesswork, you can create a more resilient and thriving
lawn.

How to Collect Soil Samples

To collect soil samples effectively, you’ll need a few essential
tools: a clean trowel or soil probe for digging and collecting the
samples, a plastic bucket for mixing soil from different areas of
your lawn, and sample bags to send the mixed sample to the
lab.

Begin by collecting samples from several locations in your lawn
to obtain a representative overall sample, which helps account
for variability in soil conditions. Dig down to the root zone,
approximately 6 inches deep, as this depth reflects the soil
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conditions affecting plant roots. Ensure you use clean tools and
avoid any contamination from fertilizers, pesticides, or other
chemicals that could skew the test results.

Once you’ve collected and mixed your samples, send them to a
reputable soil testing lab. Choose a certified lab with experience
in soil testing for accurate and reliable results. Be sure to follow
the lab’s specific procedures for sample collection and
submission to ensure your sample is processed correctly.

Tools Needed

● Clean Trowel or Soil Probe: For digging and collecting
soil samples.

● Plastic Bucket: For mixing soil samples from different
areas.

● Sample Bags: For sending the mixed sample to the lab.

Steps

1. Collect Samples from Several Locations. Take multiple
samples from different spots in your lawn to get a
representative overall sample. This helps account for
variability in soil conditions.

2. Dig Down to the Root Zone. Samples should be taken
from the root zone, about 6 inches deep, to reflect the
soil conditions affecting plant roots.

3. Avoid Contamination. Use clean tools and avoid any
contamination from fertilizers, pesticides, or other
chemicals that could skew test results.

Sending Samples

● Use a Reputable Soil Testing Lab:
o Select a certified lab with experience in soil testing

for accurate and reliable results.
● Follow Lab Instructions:
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o Each lab may have specific procedures for sample
collection and submission. Follow their guidelines
to ensure your sample is processed correctly.

Interpreting Results

Interpreting soil test results is crucial for effective lawn care. The
report will provide valuable insights into several key aspects of
your soil:

First, understand the pH levels. This indicates how acidic or
alkaline your soil is, with a pH of 6.0-7.0 being generally ideal
for most lawns. The report will also detail nutrient levels (NPK),
showing the concentrations of nitrogen (N), phosphorus (P), and
potassium (K) — the primary nutrients needed for healthy grass.
Additionally, it will provide information on the organic matter
content, which is crucial for soil structure and fertility.

Based on these results, you can make informed
recommendations. If your soil’s pH is off, you can adjust it by
adding lime to raise the pH if it’s too acidic, or sulfur or organic
amendments to lower it if it’s too alkaline. For nutrient
amendments, apply specific fertilizers to correct deficiencies;
for example, use a nitrogen-rich fertilizer if nitrogen levels are
low. Lastly, if the organic matter content is low, incorporate
compost, manure, or other organic materials to improve soil
fertility and structure.

Regular soil testing and interpreting the results accurately can
significantly enhance your lawn care routine. By addressing the
specific needs of your soil, you can ensure your lawn receives
the right nutrients and conditions for optimal growth.

Adjusting Soil pH

The Scale

● Acidic: pH levels below 7
● Neutral: pH level of 7
● Alkaline: pH levels above 7
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Soil pH plays a crucial role in lawn health, influencing both
nutrient availability and microbial activity. Most nutrients are
readily available to plants when the soil pH is between 6.0 and
7.0. Additionally, beneficial soil microbes thrive within certain pH
ranges, aiding in organic matter decomposition and nutrient
cycling.

To adjust soil pH, several methods can be employed:

Raising pH involves using lime:

● Agricultural Lime is commonly used and contains
calcium carbonate.

● Dolomitic Lime includes both calcium carbonate and
magnesium carbonate, which is beneficial if your soil also
needs magnesium. For application:

Follow soil test recommendations for the appropriate amount of
lime and mix it thoroughly into the top 6 inches of soil. Applying
lime in the fall allows time for pH adjustment before the growing
season. After application, water the area well to help the lime
penetrate the soil.

Lowering pH involves using sulfur:

● Elemental Sulfur is effective for lowering soil pH over
time.

● Iron Sulfate acts faster than elemental sulfur but
requires larger quantities. For application:

Follow soil test recommendations to avoid lowering the pH too
quickly, which can harm plants. Apply in small doses over time.
Regularly test the soil to track pH changes and adjust
application rates as needed.

Organic Amendments can also help adjust pH:

● Compost buffers soil pH, making it more stable and
improving overall soil health.
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● Pine Needles are acidic and can help lower soil pH when
used as mulch or mixed into the soil.

● Peat Moss is slightly acidic and can lower soil pH while
improving soil structure.

Monitoring pH changes over time is essential. Conduct regular
soil tests to track pH levels, especially after applying
amendments. Adjust your pH management strategy based on
test results, modifying the amount and frequency of
amendments as needed. Maintain a log of soil test results and
amendment applications to track the effectiveness of your soil
pH management efforts.

By understanding and adjusting soil pH, you can create an
optimal environment for your lawn. Proper pH levels enhance
nutrient availability and microbial activity, promoting healthy,
vigorous grass growth. Regular monitoring and adjustments
ensure that your soil remains in the ideal pH range for sustained
lawn health.

Enhancing Soil Fertility

Key nutrients play crucial roles in maintaining lawn health, with
nitrogen (N), phosphorus (P), and potassium (K) being the
primary nutrients required for robust growth. Nitrogen is
essential for the development of lush, green foliage, as it is a
primary component of chlorophyll, which plants use in
photosynthesis. Adequate nitrogen levels result in vigorous
growth and a dense lawn that can outcompete weeds.
Phosphorus supports root formation and development, playing a
key role in energy transfer within the plant, aiding various
physiological processes. Strong root systems improve the
lawn’s ability to absorb water and nutrients, enhancing overall
health and resilience. Potassium regulates various functions
within the plant, including water uptake and enzyme activation.
It strengthens cell walls, making plants more resistant to
diseases and environmental stresses. Adequate potassium
levels improve the lawn’s ability to withstand drought, cold, and
disease pressures.
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Key Nutrients for Lawn Health

Nitrogen (N) is essential for the development of lush, green
foliage, as it is a primary component of chlorophyll, the
compound plants use in photosynthesis. Adequate nitrogen
levels result in vigorous growth and a dense lawn that can
outcompete weeds, promoting overall lawn health.

Phosphorus (P) is critical for root formation and development,
playing a key role in energy transfer within the plant and aiding
in various physiological processes. Strong root systems improve
the lawn’s ability to absorb water and nutrients, enhancing its
overall health and resilience.

Potassium (K) enhances overall health, disease resistance,
and drought tolerance by regulating various functions within the
plant, including water uptake and enzyme activation. It
strengthens cell walls, making plants more resistant to diseases
and environmental stresses. Adequate potassium levels
improve the lawn’s ability to withstand drought, cold, and
disease pressures.

Fertilization Strategies

The N-P-K Ratio

Understanding fertilizer labels is crucial for selecting the right
fertilizer. Fertilizer labels display three numbers representing the
percentages of nitrogen (N), phosphorus (P), and potassium
(K), known as the N-P-K ratio. For example, a 10-10-10
fertilizer contains 10% nitrogen, 10% phosphorus, and 10%
potassium. Selecting a fertilizer based on your soil test results
and the specific needs of your lawn is essential. Different ratios
are suitable for different growth stages and conditions.

Timing of Applications

Timing of applications also varies depending on the type of
grass. For cool-season grasses, applying fertilizer in early
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spring supports new growth, and applying again in late fall
prepares the lawn for winter dormancy and boosts root
development. For warm-season grasses, fertilizing in late spring
as the grass begins its active growth phase and continuing
through the summer maintains health and vigor.

Application Techniques

Even distribution of fertilizer is vital. Use a broadcast or drop
spreader to apply fertilizer evenly across the lawn, ensuring
uniform nutrient availability. Over-fertilization should be avoided
as it can lead to nutrient runoff, pollution, and lawn damage.
Following recommended application rates based on fertilizer
type and soil test results is essential.

Organic Options

Organic fertilization methods offer several benefits. Using
compost, manure, and other organic materials such as leaf
mold, bone meal, and fish emulsion can enhance soil fertility.
Compost is rich in nutrients and beneficial microorganisms,
improving soil structure and fertility. Applying a thin layer of
compost to the lawn and gently raking it in can be beneficial.
Well-aged manure provides a slow-release source of nutrients
and should be applied sparingly to avoid overloading the soil
with nitrogen. Organic materials decompose gradually, providing
a steady supply of nutrients over time, reducing the risk of
nutrient leaching. Organic amendments increase soil organic
matter content, improving soil aeration, water retention, and root
penetration. They also support a diverse and active soil
microbial community, aiding in nutrient cycling and overall soil
health.

By understanding the key nutrients required for lawn health and
implementing effective fertilization strategies, you can enhance
soil fertility and promote robust, healthy grass growth. Utilizing
both synthetic and organic options allows for a balanced
approach to lawn nutrition, ensuring sustained fertility and
resilience.
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Improving Soil Structure

Dealing with Compacted Soil

Aeration Techniques

Core aeration involves removing small cores of soil from the
lawn to create space for air, water, and nutrients to reach the
roots. This method is particularly effective for heavily compacted
soils. Spike aeration uses a tool to poke holes in the soil,
allowing for some air and water infiltration; while it is less
effective than core aeration, it can be beneficial for mild
compaction. Liquid aeration involves applying a liquid solution
that contains ingredients to break down compacted soil,
improving air and water movement. This method is less
labor-intensive but may not be as immediately effective as core
aeration.

Benefits of Aeration

Aeration improves root growth by reducing soil compaction,
allowing roots to expand more easily and access the nutrients
and water they need. It also enhances water infiltration, as
aerated soil absorbs water more efficiently, reducing runoff and
improving moisture availability for grass roots. Additionally,
better nutrient uptake occurs with improved soil structure,
allowing nutrients to move more freely through the soil and
become more accessible to plant roots.

Improving Drainage

Solutions for Managing Water in Clay or Poorly Drained
Soils

Installing drainage systems such as French drains—a trench
filled with gravel and containing a perforated pipe that redirects
surface water away from the lawn—can effectively manage
water. Dry wells, underground structures that collect and
disperse excess water into the surrounding soil, are another
option. Creating raised beds or berms can also improve
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drainage. Raised beds elevate the soil above the natural ground
level, enhancing drainage and soil aeration, while berms, or
raised mounds of soil, help redirect water flow and prevent
waterlogging in low-lying areas.

Using Soil Amendments

Adding Materials to Improve Soil Texture and Structure

Incorporating sand into heavy clay soils improves drainage and
prevents waterlogging by creating larger pore spaces,
facilitating better air and water movement. Adding peat moss to
sandy soils enhances water retention and provides organic
matter, helping sandy soils hold onto nutrients and moisture
more effectively. Compost improves soil structure by adding
organic matter, enhancing water retention in sandy soils, and
improving drainage in clay soils. It also increases microbial
activity, promoting a healthier soil ecosystem.

Benefits

Sand particles increase the pore spaces in heavy clay soils,
improving drainage and preventing the soil from becoming
waterlogged. Peat moss absorbs and holds water, making it an
excellent amendment for sandy soils that drain too quickly.
Compost adds essential organic matter, improving soil structure,
promoting microbial activity, and increasing the soil’s ability to
retain water and nutrients.

By addressing soil compaction, improving drainage, and using
soil amendments, you can significantly enhance soil structure.
These practices create a more favorable environment for grass
roots, promoting healthy growth and a resilient lawn. Regularly
incorporating these techniques into your lawn care routine will
help maintain optimal soil conditions, supporting the overall
health and beauty of your lawn.
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