11 Soil Evaluation

Site Characteristics
Take note of the land use, the land cover or vegetation, the slope and aspect
(direction the slope faces).

Soil Profile

Do you see any horizons?

A dark topsaoil layer is usually a good indicator for successful plant growth.

Well expressed, naturally formed horizons below this could be a sign of a stable
and relatively undisturbed soil.

Multiple layers could also be a result of filling with different types of materials.

Soil colors can tell something of the origin of soil material, and the wetness.

Is the soil uniformly brown? Then it is probably well aerated.

Different colors may also indicate different sources of material.

Is the soil partially gray, or brown with spots of gray? If so, it may be wet, which is
undesirable for the growth of certain plants.

Soil texture has important implications for water and nutrient supply.

Very sandy soils may not hold enough water & nutrients for certain plants.

Too many coarse fragments may take up water & nutrient holding space, and
even plant rooting space.

Heavy clay soils may have poor drainage. Gray colors may indicate wetness.
Loamy soils (a mixture of sand, silt, and clay) are generally best for most uses.
What is the % (by volume) coarse fragments? What size are they?

Are they natural rocks or artifacts?

Soil Structure reflects soil physical condition.

Well expressed granular structure in the surface is a good sign of biological
activity and health.

Platy structure indicates compaction and possible problems with water
movement and root growth.

Subangular blocky structure in the subsoil allows for sufficient pore space for
movement of water and air.

Soil Consistence also reflects soil physical health.
Firm layers could restrict water or roots.

A pH test can give you a quick idea of the soil's chemical status.

The ideal pH for the growth of most plants is between 6.0 and 6.5.

pH values lower than this may need additions of lime (calcium carbonate).
However, most urban soils have high pH values >7.0.

If you're planning a vegetable garden, you should have your soil tested for
contaminants, such as heavy metals, as well as pH and nutrient content.

The Westchester County Environmental Lab
http://www.westchestergov.com/labsresearch/publichealth/environlab/environlab.
htm (914-231-1620) and the Microbac Lab http://www.microbac.com/
(724-934-5030) can analyze soil samples for contaminants.
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9
Soil Consistence is the ease with which a lump of soil can be crushed by the
fingers. It can also describe the difficulty of excavating the soil. Soil consistence,
and its description, depends on soil moisture content. Terms commonly used to
describe consistence in a moist soil are:

Loose — noncoherent when dry or moist; does not hold together in a mass.

Friable — when moist, crushed easily under gentle pressure between thumb and
forefinger and can be pressed together into a lump.

Firm — crushed under moderate pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Very Firm —needs considerable pressure to crush between thumb and forefinger

Roots

Root content reflects both plant and soil conditions. It can indicate zones in the
soil that are physically restrictive to rooting.

Describe quantity:

Few <2% of total volume

Common 2-20% of total volume

Many >20% of total volume
and size:

Fine <2mm

Medium 2to 5mm

Coarse >5mm

Soil pH

The most important effect of pH in the soil is on ion solubility, which in turn
affects microbial and plant growth. A pH range of 6.0 to 6.8 is ideal for most
crops because it coincides with optimum solubility of the most important plant
nutrients. Most of the micronutrients for plant growth, and most heavy metals are
more soluble at lower pH. Management of pH is important in controlling
movement of heavy metals (and potential groundwater contamination) in soil.

In humid areas such as the eastern US, soils become naturally acidic over time
as rainwater replaces basic cations (Ca, K, Mg, Na) with hydrogen. Some types
of vegetation, particularly conifers, produce organic acids, which can also
contribute to lower soil pH values. Addition of certain fertilizers to soil can also
produce hydrogen ions. Liming the soil adds calcium, which replaces
exchangeable and solution H" and raises soil pH.

In general, soils in urban areas have been found to have higher pH values than
undisturbed natural soils. These may be due to additions of basic cations from
road salts, concrete, plaster and other “anthropogenic” materials.

Horizon Boundary

How thick is the boundary?
Abrupt: <1”

Gradual: 2 %2 -5”

What is its shape?
Smooth: nearly straight Wavy: pockets where width>depth
Irregular: pockets where depth>width ~ Broken: discontinuous

Clear: 1to 2 ¥2”
Diffuse: >5"

2
Soil formation is all about processes. In time, processes create a soil from a
pile of unconsolidated rubble. With more time, the soil will look less like the
parent material it came from.

How are soils different?

Soil forming processes influence the soil physical & chemical properties:
e horizonation

soil color

soil texture

soil structure

soil consistence

pH and nutrient supply

3. Degradation of Soil

It can take up to 500 years to form an inch of soil — is this a renewable
resource?

Soil can be degraded rather quickly by:

e Erosion

¢ Contamination

e Compaction

These abuses of soil can affect its ability to perform one or more functions.
This ability or capacity is often called soil quality. Soil quality is affected by
soil use. For more information on soil quality (assessment of soil quality) visit
the NRCS Soil Quality Institute website:http://soils.usda.gov/sqi

Soil Description
Site Characteristics
e Location: street, etc.
e Land use: athletic field, playground, woods, etc.
e Landform: natural - flood plain, river terrace or valley, till slope
human modified - leveled land, fill, dump
o Vegetation: types, abundance
e Slope: What is the slant or inclination up or down? Slope can be
expressed as change in elevation in feet per 100 feet lateral
distance. Pace off 50 or 100 feet and estimate difference in
elevation.
e Aspect: Which compass direction does the slope face (down slope)?
e Parent material: natural or fill?
Soil Profile
+ Are there layers or horizons? How thick? Can they be identified?
Color or colors for each horizon
Texture, including amount, size, and type of coarse fragments
Structure
Consistence
Roots
pH
Horizon boundary

* S 6 6 O 00
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7 4
C horizons are layers which are not bedrock and are little affected by soil
forming processes and lack properties of O, A, E or B horizons.

ACTIVITY 10 - Figure'S. Flow diagram for estimating soll texture by feel . .
Definition: parent material

Start Process: no evidence of soil forming processes (can have weathering)
':‘ ID: unconsolidated material below B; no structure

Place approximately 25 g soil in paim.

Add water dropwi dk d th ill .

10 break dro;n?lmi::;r:aa:‘::,Solri:ul R horizons are layers of hard bedrock.

al the proper consistency when Add dry soil to Definition: bedrock

plastic and molidable, like moist putty. r~— soak up water

Process: no soil forming processes, little evidence of weathering
ID: hard, consolidated bedrock
Comment: Not found in all soils

Is soil
too wet? _NO

Does soil remainina
ball when squeezed?

o)
Place ball of soil between thumb and forefinger
gently pushing the soil with the thumb, squeezing
It upward into a ribbon. Form a ribbon of uniform
thickness and width. Allow the ribbon 1o emerge

and extend over the forefinger, breaking from its
own weight.

Soil Color

Important coloring agents in soil include:

1) Organic matter darkens the soil, depending on the content, and the
extent of decomposition;

2) Iron gives soil a brown, yellow, red, color, even shades of blue or green

J \ ; X N .
LOAMY Lt oo soil form a ribbon? depending upon its amount, oxidation state, and hydration state. When
SAND “es) soil is saturated, iron can become soluble and can be removed, leaving
Coss solirakan I S . the soll Wlth “mottled” brown and gray colors, or complete gray
weak ribbon less |ﬂ medium ribbon =~ strong ribbon 5 cm depending on the extent of the wetness.

than 2.5cm long MO 25 5cmi [ 1 i H i
befors bresking? befors breaking? i Other factors affecting soil color include:
£s e N e Parent material

.

e Soil wetness

e Extent of leaching

Why is soil color important?

e Indicative of source, or parent material

Excessively wet a small pinch of soll in paim and rub with forefinger
]

| : |
VI

Dosn sel Does soll Does soil e Color differences in a profile can reflect soil forming processes
eel very feel very feel very . . .
gritty? gritty? gritty? e Can be an indicator of soil wetness
NDY}Y ves
CLAY /.0

Describing soil color

f’;‘l::;" ‘;7:::]' Soil Scientists use a color chart, where color for each horizon is matched to a
smooth? smooth? color chip, but a simple description will work as well.
yEs I b | Some horizons may have more than one color present, in streaks, spots, or
mottles, which may be indicative of wet conditions. These are called
| Neither grittiness | Nelther grittiness i I I " 1 i i
el it st sz Neter acies redoximorphic features.” For these horizons, describe the main color, as

redominates

e

predominates well as the color of any streaks or spots. Also describe the abundance, size,
and contrast of the streaks or spots as follows:

Abundance Size Contrast
Few: <2% of total area Fine: <5mm Faint: Indistinct
Common: 2 to 20% Medium; 5 to 15mm Distinct: Easily seen

Many: >20% Coarse: >15mm Prominent: Striking
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