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Preface

This bulletin is a soil judging guide for high school students in Maryland. In 1973,
the bulletin was revised to include the uniform scorecard, which currently is used.
In 1979, a second revision was made to alter the scorecard slightly to accommodate
certain soil conditions that have been encountered during field testing. In 1985, a third
revision incorporated changes to keep the manuscript and scorecard more in line with
the new Soil Survey Manual. Use this bulletin in conjunction with Extension Bulletin
212 Maryland Soils, which provides a more detailed account of Maryland soils and
their properties. Other references are the soil survey reports, which are available for
all Maryland counties. These reports contain detailed descriptions of the soils in the
area and provide information on their use and management. Students in Delaware and
New Jersey should consult with their university Extension service or Soil Conservation
Service, U.S. Department of Agriculture (USDA), for further information regarding
soils in their locality.

Detailed information about Maryland soils and agriculture also is available through
fact sheets and bulletins from the Cooperative Extension Service or through the Coliege
of Agriculture at The University of Maryland.

The description and measurement of soil properties follow the criteria of the Soil
Survey Manual, USDA.
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A GUIDE TO

LAND JUDGING

IN MARYLAND

INTRODUCTION

Land Is a Limited Natural
Resource

Only about one-quarter of the earth’s surface is land. Vast
areas of this 25 percent of the earth’s surface virtually
are uninhabitable because of extreme temperatures, to-
pography or moisture conditions. Cultivated soils, ac-
counting for only 10 percent of the earth’s land.area,
average less-than 1 acre per person.

Approximately 70 percent of the people in the United
States live on about 2 percent of the land. In Maryland,
there are more than 700 soil types in less than 10,000
square miles. Less than 3 percent of the state’s land is
class I land (in other words, those soils suitable for both
agricultural and urban uses with few or no limitations).
The competition among Maryland’s nearly 4 million
people for these high-quality soils continues to increase.

Land is a natural resource as are water and mineral
deposits. It is essentially fixed; more land cannot be
made—except what little might be reclaimed from the
sea or filled into water bodies. Much land and its as-
sociated soil resources have been misused—many acres
to the point where reclamation is nearly impossible or
impractical. As our population increases and the pressure
for land intensifies, it is important that the wisest use
be made of this resource. We can no longer afford to
mismanage land and soil.

Why Land Judging?

Farmers must know soil conditions and proper manage-
ment practices to produce 150- to 200-bushel-per-acre
corn crops. Some soils are not capable of such produc-
tion, and it is a waste of time and money to use these
soils in this manner. Knowledge of the properties of soils
enables farmers to most effectively use their soils. This
same reasoning is applied when soils are to be used to
support a housing development. Therefore, everyone
needs basic knowledge of soils and landscapes before
growing vegetables, establishing a lawn or selecting a
site for a house. The most accurate and sound decision
can be rendered only when all facts and properties are
known.

Soil judging is learning to evaluate a soil for its best
use through an examination of its properties. Although
many sophisticated techniques and instruments are used

to determine and measure soil properties, several impor-
tant soil characteristics can be readily determined by
laypeople. A brief introduction to soil science equips you
to make several basic evaluations of a soil and limited
predictions concerning its behavior under various types
of management and use

Implications of Soil Variation

Farmers know that soils vary greatly, even over short
distances. Vegetable growers and truck farmers prefer
well-drained, coarse-textured soils (sand and loamy
sand), which warm up quickly in the spring and are work-
able shortly after a rain. For the extensively grown ag-
ronomic crops, farmers prefer deep, well-drained,
medium-textured soils (loam and silt loam). These pro-
vide moisture to crops without irrigation. Farmers raising
cranberries want acid soils that have water tables near
the surface.

Soils differ and their capability depends not only on
the soil itself but also on how it is used. A soil may
have the potential to produce 150 to 200 bushels of corn
year after year, but this same soil may also be well suited
for a home site. Other soils may be unsuitable as a foun-
dation or may be slowly permeable at a depth that would
prohibit the proper functioning of a septic system. How-
ever, these same soils may be capable of producing 150
to 200 bushels of corn under proper management. The
need for trained people to identify and interpret soils is
increasingly important.

The soil survey program in Maryland recognizes over
700 different soil types, and each has been placed in eight
major capability classes depending on the hazards for ag-
ricultural use. This classification is further refined by con-
sidering the types of hazards and management require-
ments. Similar systems are used to classify soils for non-
agricultural uses.

In judging soils, first determine the various soil proper-
ties and then assess the soil’s potential for a particular
use.

The Soil Profile

Factors of Seil Formation

Soils are natural expressions of the environment in which
they were formed. They are derived from an infinite vari-
ety of materials that have been subjected to a wide spec-
trum of climatic conditions. Soil development is influ-
enced by the topography on which soils occur, the plant
and animal life which they support and the amount of
time which they have been exposed to these conditions.



Soil scientists recognize five major factors that influ-
ence soil formation: 1) parent material, 2) climate,
3) living organisms (especially native vegetation), 4) to-
pography and 5) time. The combined influence of these
soil-forming factors determines the properties of a soil
and their degree of expression. These factors modify each
other to the point where it is impossible to determine
where one begins and the other ends.

Soil Horizons

Soils are composed of a series of one or more layers.
These layers, labeled horizons, usually run parallel to the
soil’s surface. A soil profile is a vertical section of the
soil that exposes these horizons. Each horizon is unique
with respect to one or more soil properties—such as
thickness, color, texture, structure, pH and density—and

differs from adjacent horizons. Horizons originate from .

the weathering processes acting on the parent material.
Organic matter and the modifying effects of topography
and time also influence horizon development.

A simple analogy of this process is illustrated by com-
bining equal portions of sand and sugar in a container.

General Terms

This mixture represents the soil’s parent materials. If
water is sprinkled periodically on this mixture, the sugar
will dissolve and move to the lower part of the container.
This process reflects the climate’s influence on soil for-
mation. After the mixture is dry, the upper horizon is
composed of sand since the sugar has ‘leached out’. The
lower horizon contains sand and sugar but more sugar
than sand since the dissolved sugar recrystallized during
drying. The composition of both horizons now differs
from the original mixture. If plants could grow in this
mixture, organic matter would be incorporated in the sur-
face layer and still another horizon would be formed.

Of course the real situation is much more complex,
but the same principles apply. Physical, chemical and
biological weathering processes have been at work for
a long time in most soils.

To describe, study and classify soils, symbols are used
to designate the horizons. The letters O, A, E, B, C and
R are used to label the major or master horizons from
the surface downward. Numbers and lowercase letters are
added when more detailed descriptions are necessary.

See Figure 1 for an illustration of the relationship of
the various horizons to the soil profile.

Technical Terms

Cultivated Undisturbed (previous horizon designations are shown in
Soll Forested Soll parentheses)
0l(01) 0e(02) Organic horizon; leaves and organic debris
A(A,) Dark-colored mineral horizon with incorporated
organic matter
" Light-colored horizon of maximum eluviation
Surface sail or topsoll Ap E(A2) (leaching of clay and iron)
110 EB (Ay) Transitional horizon, more like E
BE (B,) BE (B,) Transitional horizon, more like B
£
£ 1 2 Horizon of maximum illuviation (accumuiatior of
Subsoil B B, (B clay minerals or iron); maxlmum development of
B (82) § v(B2) blocky structure
BC (B,) 430 BC (85 Transitional horizon, more like B
Unconisoiidated mineral horizon, only slightly
Substratum or parent material [ [+ influenced by soil-forming processes
Cr Cr Transitional horizon to the R. Can be dug with a
spade, but is a root limiting layer
Rock R dao R Consolidated bedrock
Figure 1.

Hypothetical soll profile showing major horizons of cultivated and undisturbed forested sltes and a
general and technical descriptive terminology.




© Herizesn. This horizon is formed from accumula-
tions of organic litter from plants and animals. The upper
portion (Oi) consists of fresh and partiaily decayed veg-
etative matter such as freshly fallen leaves and older
leaves that still are recognizable. The lower portion of
this horizon, the humus, (Oe) is composed of decayed
residues of plants and animals. This horizon is present
in forested areas or where soils have not been disturbed.
When disturbed by clearing, fire, erosion, pasturing and
cultivation, this horizon is destroyed or incorporated with-
in the plow layer. The Oi and Oe horizons will not be
present in cultivated fields.

A Horizon. The A horizon is the uppermost layer of.
the mineral soil profile and commonly is referred to as
topsoil or surface soil. Enough organic matier commonly
is incorporated into this horizon to give it a dark color.
In cultivated fields, the plow layer often can be distin-
guished by its darker appearance when contrasted with
lower horizons. In cases of severe erosion, the A horizon
may be lost and the plow layer may include portions of
lower horizons. Most Maryland soils possessed A hori-
zons that were 10 to 15 inches thick before cultivation.
Through successive years of cultivation and the applica-
tions of lime and fertilizers, the A horizon has become
more fertile than the lower horizons.

E Horizom. The E horizon often is lighter in color
than both the overlying A horizon and the underlying B
horizon. This light color results from weathering that re-
moves all but the more resistant minerals such as quartz.
Also, the E horizon generaily has measurably less organic
matter than the A horizon. This horizon, or a portion
of this horizon, may be incorporated into the plow layer
in cultivated soils.

B Horizon. Although the boundaries between horizons
are not always easy to recognize, the B horizon, in many
well-drained soils, commonly is characterized by a higher
clay content, brighter colors and a stronger structure than
the overlying A or E horizon. The most obvious property
of most well-drained B horizons is the characteristic red-
dish-brown, yellowish-brown or brown color and coatings
of fine clay on the structural (ped) faces. The B horizon
commonly is referred to as the subsoil. The B horizon
is important to crop production because of its nutrient
and water holding capacity.

C Horizon. This horizon consists of unconsolidated
mineral material that has been only slightly influenced
by soil-forming processes. If this material is the same
as that from which the overlying soils have formed, it
is called the parent material. A Cr horizon indicates layers
of soft or highly fractured bedrock or saprolite that roots
cannot enter except along fracture planes. This material
can be dug with a spade, but usually is considered to
be a root limiting layer.

R Horizon. This horizon is the upper limit of consoli-
dated bedrock, such as granite, sandstone, limestone or
shale.

Most soils in Maryland have been influenced by soil-
forming processes to depths ranging from 3 to 5 feei.
Of course, there are shallower soils on steep slopes and
certain types of resistant bedrock. Likewise, there are
some soils with profiles deeper than 5 feet. Most soils,
however, can be judged for agricultural purposes from
pits or cuts that are at least 3 feet deep. Usually, the
upper 3 to 4 feet of soil influence plant growth. Thus,
this is where the major interest of agricultural soil scien-
tists is concentrated. Observations below this depth, how-
ever, commonly are made for nonagricultural interpreta-
tions.

CATEGORIES ON THE
SCORECARD

I. Landscape Features

Soils are considered as landscapes in addition to indi-
vidual profiles. Many land-use decisions are based heav-
ily on landscape characteristics, as well as the specific
profile features. For example, two soils with similar pro-
files but with contrasting slopes could result in one being
suitable for intertilled crops and the other for permanent
pasture. Landscapes affect the potential erosion, runoff,
flooding, slippage, drainage, moisture relations and other
properties. Thus, the agricultural and nonagricultural use
of the soil resource can be influenced greatly by landscape
features.

The soil landscape can be described in a variety of
ways, but the usual descriptive forms used in land judging
include position, percent slope, parent material and stoni-
ness. Soil interpretations for cropping systems and ero-
sion control practices also require evaluation of the com-
plexity, length, shape and aspect (orientation, for exam-
ple, a north facing slope) of slopes.

A. Pgsition

Position generally refers to the point on the landscape
where the soil is located. Most soil series have a rather
limited range of position and land form. In Figure 2, the
landscape is divided into (1) upland, (2) upland depres-
sion, (3) terrace and (4) floodplain. Most soils can be
classified into one of these landscape positions by observ-
ing the general surroundings in respect to streams or natu-
ral drainage systems.

The floodplains refer to areas near streams that flood
periodically. These soils may be quite productive, but
they have a flooding hazard that seriously limits their use
for urban development or agriculture. Terrace refers to
soils developed in older alluvial materials above the zone
of current flooding. Upland depressions or waterways
refer to soils developed on concave land forms or at the
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Figure 2.
Block diagram illustrating position of floodplain, high terrace, and upiand on the landscape.

heads of drainage ways and along waterways where sur-
face drainage is retarded. Water tends to pond in these
depressions, and the soils commonly have a darker and
thicker surface horizon because of organic matter ac-
cumulations. Areas unaffected by stream activity in recent
geologic time, and ordinarily lying at higher elevations
(than alluvial plains) on rolling and convex positions, are
designated upland.

B. Slope Characteristics

In evaluating slope as a factor in land use, terms such
as gradient (steepness), length, shape, aspect and com-
plexity are used. Only the gradient is recorded on the
scorecard. The gradient generally is expressed as a per-
centage that is calculated by dividing the difference in
elevation between two points by the horizontal distance
and multiplying by 100. For example, a 10 percent slope
would have a 10-foot drop per 100 horizontal feet. The
percent slope can be estimated visually, but the Abney
level, or a similar type of instrument, is used for more
precise measurements.

Slope classes are used for interpretive purposes. The
classes listed on the scorecard are: nearly level, gently
sloping, strongly sloping, moderately steep, steep and
very steep. The range in percentages for these classes
will vary depending on the topography of the area. Be-
cause of constrasting landscapes, two divisions are used
in establishing limits for the slope classes in Maryland:
(1) the Coastal Plain and (2) a combination formed by
the Appalachian and Piedmont provinces (Figure 3). The
slope classes and appropriate ranges of percent for the
two divisions are:

Slopse Class Coastal Piedmont- Soll Survey
Plain Appalachian
Letter
Percentage Percentage Designation
Nearly level 0-2 0-3 A
Gently sloping 2-5 3-8 B
Strongly
sloping 5-10 8-15 C
Moderately
steep 10-15 1525 D
Steep 15-25 25-50 E
Very steep 25+ 50+ F

Slope characteristics other than gradient also are impor-
tant factors in the selection and layout of water conserva-
tion and cropping systems. For example, in areas where
slopes are very complex, contour stripcropping is not prac-
tical, but field stripcropping can be used. The length of
slope is an important consideration in determining whether
diversion terraces are necessary to supplement contour
stripcropping on long slopes. Direction of slope, or aspect,
will affect the microclimate, and this point is especially
important in considering the location of frost-sensitive
Crops.

C. Parent Material

The parent material refers to the type of material from
which the soil formed. Soils are formed from a variety
of materials including rock formations, glacial deposits,
recently deposited alluvium along rivers and streams, and
older deposits of water-borne unconsolidated sediments.
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Figure 3.
Provincial map of Maryland showing the distribution of several types of rocks and sediments.

Soils inherit some of their properties or characteristics
from the parent material. For example, a house built on
a soil over granite may be much more stable than a house
built on soil formed from deep deposits of recent al-
luvium.

Bedrock such as limestone, sandstone, shale, granite,
gneiss and schist, slate, marble and many others break
down into residuum (residue) through the weathering pro-
cess. It is this residuum that becomes the parent material
of soil and imparts some of the parent characteristics into
the resulting soil profile. On the scorecard, those soils
formed in place from bedrock residuum are considered
to have residual parent material.

Soil material and rock fragments may fall, roll or slide
downslope under the influence of gravity and water. This
incoherent mass of material that generally accumulates
on the lower portion of slopes and in depressions is called
colluvium. Rock fragments in colluvium generally are
angular in contrast to the rounded waterworn cobbles and
stones found in alluvium and glacial outwash.

Streams and rivers commonly overflow their banks and
deposit fresh materials on the floodplains. These fresh
or recent deposits, commonly topsoil, comprise the parent
materials for the soils developed on these floodplains.
Since there is new material added almost annually, the
soils never have time to form well-developed horizons.
Therefore, these young soils have poorly developed pro-
files, and most of their character is inherited from the
parent material. This type of parent material exceeds 20
inches in depth, and it is referred to on the scorecard
as recent alluvium.

Soils located on stream terrace positions that contain
waterworn coarse fragments have parent materials re-
ferred to as old alluvium. These soils were originally
deposited by water and commonly have had time to form
well-developed horizons. They never or rarely flood, and
thus are not influenced by deposition of fresh materials.

In the Mid-Atlantic region, large areas are underlain
by the complex series of water-deposited sediments left
by previous geologic events. These older sediments com-




prise the Coastal Plain (Figure 3) along the Atlantic sca-
board. In Maryland, these materials occupy half of the
land area, and they comprise nearly all the parent material
for Delaware soils and large segments of New Jersey.
These Coastal Plain sediments, although much older than
the recent alluvium along streams, have not been
cemented and consolidated into bedrock—thus, the name
unconsolidated sediments. Often these sediments have
been capped or coated with a thin (several inches to sev-
eral feet) veneer or sheet of material consisting mainly
of silt (loess). The wind may have carried this material
from the glacial outwash areas before the rise in sea level
that formed the Chesapeake Bay. The Coastal Plain soils
are formed in these sediments and silt-cap parent mate-
rials. Therefore, soils occurring on the upland portions
of the Coastal Plain are considered to have Coastal Plain
sediments as their parent materials on the scorecard. Re-
cent alluvium can and does occur on the Coastal Plain
in the same landscape positions (along streams and rivers)
as in other sections of the state (Figure 2).

D. Stoniness

Stones larger than 10 inches in diameter and rock out-
crops can influence greatly the use of soil. These criteria
are more important factors in land use in certain parts
of Maryland and the Mid-Atlantic region.

Stoniness refers to the relative proportion of stones
over 10 inches in diameter in or on the soil surface hori-
zon. There are six classes of stoniness recognized by soil
scientists, but the scorecard only recognizes one class.
For land judging purposes, the ‘very stony’ category will
be checked only when the amount of stones present makes
tillage of intertilled crops impracticable. However, the
soil can be worked for hay crops or improved pasture
if other soil characteristics are favorable. Soils that qual-
ify as ‘very stony’ on the scorecard can be no better than
class V lands since tillage is impractical. Occasional
stones or gravelly surface soils would not qualify as very
stony on the scorecard. As a guide, consider stones 10
inches in diameter and 30 feet apart to 5 feet apart as
covering from 0.1 to 3 percent of the surface, respec-
tively. This condition would prohibit cultivation and
should be considered the minimum standard for the ‘very
stony’ category on the scorecard.

Rockiness refers to the relative proportion of bedrock
exposures. Rockiness differs from stoniness in that the
former is characterized by fixed rock (bedrock) exposures
whereas stoniness refers more to soils having detached
fragments of rock. Like stoniness, there are six classes
of rockiness, but for scoring purposes only ‘rock outcrop’
is considered. Check this category only when sufficient
bedrock exposures make tillage of intertilled crops im-
practicable. However, the soil can be worked for hay
crops or improved pasture if other soil characteristics are
favorable. Again, the soil landscape can be no better than

class V land since tillage is impractical. The minimum
condition for ‘rock outcrop’ should be bedrock exposures
that are no more than 100 feet apart and cover at least
2 percent of the surface. The condition is especially com-
mon in the limestone valleys of Maryland.

Il. Soil Features

There are many properties or features that describe and
characterize soils. Some of these features (such as color,
texture and depth) are relatively easy to record while
others require very sophisticated equipment and highly
technical procedures (such as chemical data and
mineralogical analysis). On the card, judge only the more
observable properties.

A. Color

To the casual observer, color is the most noticeable soil
property. Maryland soils vary in color from red, yellow
and brown to gray in the subsoil (B horizon) and from
black to very light gray in the topsoil (A horizon). Color
is a significant indicator of several soil properties, includ-
ing the organic matter content and drainage condition.

Black or very dark colors in the A horizon suggest
relatively high organic matter contents. Most cultivated
Maryland soils have organic matter in their plow layer
ranging between 1 and 4 percent by weight. In some
poorly drained soils, the organic matter content will reach
10 percent and higher. Generally, the darker the A hori-
zon, the higher its organic matter content. In Maryland,
this generalization can be taken a step further; a deep,
dark colored A horizon indicates the soil was formed
under very poorly drained conditions. Organic matter en-
hances soil tilth (physical condition) or structure and is
a natural nitrogen supplier under favorable conditions. As
the organic matter content decreases, the color is deter-
mined more by the mineral components of the horizon.
Pale colors indicate that the horizon has a relatively low
organic matter content.

Subsoil colors are not greatly influenced by organic
matter. Usually, the iron compounds coating the mineral
particles are largely responsible for the color of this hori-
zon.

Soils formed under well-drained conditions, where
oxygen is readily available, have subsoils with bright col-
ors, usually brown, red or yellow. Some grayish tones
may occur in these soils, but they are associated with
the weathering of rocks and not drainage. Brown, red
or yellow colors can be interpreted as indicating good
natural drainage making artificial drainage unnecessary.
Septic systems should work in these soils unless they con-
tain too much clay. Also, these soils should provide good
dry locations for houses with basements.




When these bright colors are mixed with spots and
areas of gray, the soil developed under conditions of im-
perfect drainage. The mixed pattern, called mottling, in-
dicates that the soil is saturated with water for significant
periods during the year. Artificial drainage usually is nec-
essary for good crop production, and septic systems are
subject to periodic failure when installed in these soils.

When gray predominates with only streaks and spots
of brighter colors, the soil was formed under poorly
drained conditions. This situation indicates that the water
table is at or near the surface for long periods during
the year. Artificial drainage is necessary for crop produc-
tion, and these soils are poor building sites, especially
where septic systems are needed.

When determining soil colors, make sure that the soil
is moist. Moistened soil better illustrates color variations,
making it easier to distinguish one horizon from another.
Soil scientists use standard color (Munsell) charts to de-
termine color; this permits uniformity and eliminates
some of the human variable. According to the chart, a
soil horizon described as yellowish-brown in Maryland
has exactly the same color as a yellowish-brown horizon
in California.

B. Texture

The composition of most soils actually is a three-phase
system—solid, liquid and gas (Figure 7). The mineral
grains and organic matter are the solids, and the pores
between the solids contain the liquids and gases. These
liquids and gases constantly are changing proportions as
they are influenced by the weather.

The mineral grains vary in size from coarse gravel and
sand to fine silt and clay. The size of individual mineral
grains and their relative proportion in the soil mass are
referred to as soil texture. In determining the texture of
soils, only material less than 2 millimeters (about & of
an inch) is considered (in other words, only the sand,
silt and clay). Particles larger than 2 millimeters, such
as gravel, stones and coarse fragments, are considered
as modifiers of soil texture, but are not included in the
textural classes indicated on the scorecard. Coarse-tex-
tured (light) soils are composed predominantly of sand
particles. Fine-textured (heavy) soils are dominated by
clay particles. Medium-textured soils, such as loams, are
characterized by having sand, silt and clay in such propor-
tions as to exert nearly equal influence on the character
of the soil.

Soil texture is very important; it influences a soil’s
available water capacity; tilth; ease of tillage; resistance
or susceptibility to erosion; drainage and permeability;
and capacity to absorb and release nutrients. Therefore,
texture exerts a profound influence on soil productivity
and management requirements.

Some soils are so coarse (sands and gravels) that they
have little or no value for agriculture, unless irrigated.

However, generally they have good stability for support-
ing roads and buildings.

Well-drained, coarse- and moderately coarse-iextured
soils warm earlier in spring as compared to the finer tex-
tured or poorly drained soils. Farmers, therefore, prefer
these soils for early market truck crops. Of course, these
soils must be irrigated, and they require carefully man-
aged amounts of fertilizer. These soils can be worked
following rains sooner than other soils.

The medium-textured soils, such as loams and silt
loams, are preferred for agronomic crops since they have
higher available water capacities and larger nutrient re-
serves than the coarser soils. However, these medium-
textured soils require adequate applications of lime and
fertilizer to maintain a proper fertility level.

Fine-textured soils, such as clays and sandy clays, are
very difficult to manage. They tend to be cloddy and
usually impede water and air movement. Generally, they
are poor for roads and buildings because they lack stabil-
ity and become plastic when moist, and sticky when wet.

Texture can be determined in the laboratory by a parti-
cle size analysis, where the sand, silt and clay fractions
are separated and weighed, and the weight-percentage is
calculated. Since many sizes of particles are found in
soils, arbitrary limits must be imposed so that the terms
sand, silt and clay have definite meaning. The U.S. De-
partment of Agriculture particle size scale (Figure 4a) and
texture triangle (Figure 4b) are used by soil scientists to
determine texture. Sands range in size from 2 millimeters
(very coarse) to 0.05 millimeter (very fine); silts range
from 0.05 to 0.002 millimeter and clays are less than
0.002 millimeter.

Sand particles can be distinguished by the naked eye.
The coarse silt fraction can be seen under a low-power
magnifying glass, but individual clay particles are so fine
that only electron microscopes can reveal them. See Fig-
ure 5 for the particle size composition of several textural
classes.

Soils are composed of many particle sizes, and since
time and equipment are not always available, soil scien-
tists need a quick method for determining soil texture
in the field. Moistening the soil and rubbing it between
the thumb and forefinger permit a close textural class esti-
mate. By employing this method, even the beginning stu-
dent can acquire the skill of determining several textural
classes. (Remember to use only less than the 2-millimeter
material.) See Figure 6 for an illustration of several tex-
tural classes being rubbed out between the fingers. In
Table 1, USDA textural classes (for example, sandy loam
and clay loam) are correlated with the textural classes
used on the scorecard. Usually, the subsoil in most Mary-
land soils will contain more clay than the surface soil.
Thus, the surface or A horizon may be classed as ‘coarse’
or ‘medium’ while the subsoil might be classed as
‘medium’, ‘moderately fine’ or ‘fine’. Many moderately
fine- or fine-textured soils do not allow water to percolate
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very rapidly, making them poorly suited for septic sys-
tems.

Coarse. Coarse-textured soils feel gritty and do not
hold together when moist. The sand and loamy sand soils
belong in this group. They tend to be droughty and very
permeable. However, these soils may contain enough silt
and clay to provide some available water and nutrient
holding capacity. Thus, under ideal rainfall or irrigation,
these soils commonly are used for agriculture. They are
preferred for early spring truck crops because they drain
quickly (where water tables are not high) and warm rapid-
ly. Irrigation commonly is practiced to ensure timely wa-
tering. Where drainage is good, these soils provide ade-
quate sites for septic systems although renovation of the
wastewater and ground water contamination may be a
problem.

Mederately Coarse. Moderately coarse-textured soils
feel gritty but they hold together in a ball or when.rolled
out under gentle pressure. The sandy loam soils fall into
this textural category. These soils hold more water than
the coarse-textured soils, but they also are commonly irri-
gated since they do not have the available water capacity
of the medium-textured soils. Moderately coarse-textured
soils are highly desirable for crop production, and they
also make excellent building sites when well drained.

Medium. Medium-textured soils, such as loams, silt
loams and sandy clay loams contain significant propor-
tions of sand, silt and clay. When rubbed between the
fingers, medium-textured soils feel smooth but not sticky.
A ribbon tends to form when a moistened sample is
rubbed out, but this ribbon breaks apart because of insuf-
ficient quantities of clay. These textures provide good
water and nutrient supplying capacities, and they are usu-
ally the most productive agricultural soils. Septic systems
usually are long lived if these soils are well drained.

Moderately Fine. Moderately fine-textured soils such
as silty clay loams and clay loams, contain between 27
to 40 percent clay. When moist, these soils feel slightly
sticky and are slightly plastic. When a sample is rubbed
between the thumb and forefinger, a ribbon can be
formed. The more clay that is present, the stickier the
sample and the longer and more flexible the ribbons.

Fine. Fine-textured soils are those containing greater
than 40 percent clay. When moist samples are rubbed
between the forefinger and thumb, a ribbon can be
formed. This ribbon will feel stiff and usually has a very
shiny appearance. These soils feel sticky or very sticky,
and are plastic or very plastic when moist. Fine-textured
soils harden and form clods when dry and are puddled
easily if worked when wet. For this reason, they are very
difficult to manage and are not the best agricultural soils
or best soils for building sites that require septic systems.

C. Depth

The depth of a soil is considerably important both for
agricultural and nonagricultural uses. A shallow-rooted
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crop may produce equally well on either a deep or shallow
soil. However, deeply rooted plants such as trees or al-
falfa require deep soils for best grawth. During droughty
periods, crops on shallow soils usually are the first to
show damage because of the lack of moisture. This results
from a soil volume that cannot hold adequate water.

Houses with basements or septic systems should be
built on deep, well-drained soils. The lack of deep soil
may necessitate a house with a slab or shallow founda-
tion, and a septic system may not be functional or per-
mitted on such soils.

Shallow soils restrict plant growth by impeding root
growth and provide only limited water and nutrient re-
serves. The ‘processes of soil formation may have been
such that only a thin veneer of soil has formed over a
very hard or resistant parent material. Erosion may have
reduced the thickness of a once-deep soil. Coarse gravel
and sand layers also can impede root penetration as can
sustained high water tables. In addition, root-restricting
horizons or pans may have been formed during soil for-
mation.

Most of the better agricultural soils in Maryland have
a thickness of at least 40 inches. These soils are consid-
ered deep for agricultural and judging purposes. Any soil
possessing a root-restricting horizon at a depth of less
than 20 inches is considered shallow. Moderately deep
soils are those between these two extremes.

In summary, the categories of soil depth are:

Very deep . . ... .. greater than 60 inches

Deep.......... 40 to 60 inches

Moderately deep 20 to 40 inches

Shallow . ....... 10 to 20 inches

Very shallow. . . . . . less than 10 inches
D. Drainage

Some soils can be worked soon after heavy rains while
others may remain saturated or ponded for long periods.
Coarse-textured soils such as sands allow water to drain
through the soil very rapidly if outlets are available. Mod-
erately coarse-, medium-, moderately fine- and fine-tex-
tured soils on similar landscape positions usually require
correspondingly longer periods before they can be
worked. Soils on extensive level areas or those in depres-
sions commonly are poorly drained, and water tables may
be at or near the surface for a long time.

Plants require good aeration as well as moisture for
optimum growth. Soils that are excessively drained (such
as sand) are well aerated but dry out quickly thus restrict-
ing crop production. Poorly drained soils, unless artifi-
cially drained, retard crop production because long
periods of water saturation starve roots of required oxy-



ORGANIC MATTER

Figure 7.
Schematic representation of solid, liquid and gaseous composition of a soil.

gen. Also, these soils do not warm readily in the spring.
Thus, the best agricultural soils are those that are deep
and allow excess water to readily pass through the profile
while retaining enough water to supply crops until the
next rain.

Soils that are deep, well drained, moderately coarse
and medium textured are preferred for agricultural pro-
duction because they have a very desirable air-water re-
lationship for many crops. These soils are about half min-
eral and organic material and half pore space (Figure 7).
Ideal conditions exist when approximately half of this
pore space is filled with water and half with air. Of
course, these proportions fluctuate with the rainfall pat-
tern. Coarse-textured soils (such as sand) contain a much
greater proportion of air than water in this pore space,
and they must be irrigated for good crop production. On
the other hand, fine-textured soils (such as clay) possess
a higher proportion of water than air in the pore space.

Well-drained soils also are preferred for many nonag-
ricultural uses. Home sites and housing developments
should be located in well-drained soils, especially if base-
ments are to remain dry and septic systems are to function
efficiently.

In judging a soil’s drainage condition, one of the best
indicators is soil color. The more mottling and gray in
the subsoil, the poorer the soil drainage. The longer and
higher the water tables stand in a soil profile, the more
intense is the mottling and the higher it occurs within
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the profile. Soil scientists recognize six drainage classes
in the field.

Excessively drained. Water is removed from the soil
very rapidly because of either coarse textures (such as
sand and loamy sand) or shallow, porous profiles on steep
slopes. Excessively drained soils are suited poorly to ag-
riculture unless irrigation is practiced. No drainage mot-
tles occur in these soils.

Well drained. Good aeration occurs. Subsoil colors
are bright and the profile lacks mottling above 40 inches.
Brown, yellowish brown and reddish brown colors are
common.

Moderately well drained. In these soils, mottling is
present above 40 inches indicating that saturated condi-
tions or water tables occur above this depth at various
times during the year. Mottles are restricted to the 20-
to 40-inch zone for classification in this category. These
soils may retard crop growth in wet years, but crops may
do very well during drought periods. Artificial drainage
may be beneficial during wet periods. Septic systems may
experience periodic failure during saturated conditions.

Somewhat poorly drained. Mottling occurs within the
10- to 20-inch zone, indicating prolonged periods of sat-
uration or high water tables. Serious crop injury or failure
may result during wet years. Unless artificial drainage
is provided, crop production is restricted and septic sys-
tems commonly fail.



Peerly draimed. These soils have dark surface hori-
zons and gray subsoils with mottling occurring above 10
inches. They have high water tables or are ponded for
long periods or both. These soils usually occupy level
areas or footslope positions and are productive only if
they are artificially drained. Development of these soils
for home sites should be avoided.

Very poorly drained. Water is removed so slowly that
the water table remains at or on the surface much of the
year. These soils usually occupy low-lying and concave
or depressed positions on the landscape. They normally
have very dark or black, thick surface horizons with rela-
tively high organic matter contents. The subsoils usually
are gray. These soils can be used for agriculture, but only
if intensive drainage is practiced.

In summary,.see Figure 8 for the relationship between
topography or position on the landscape and the resulting
soil drainage. The water table, as indicated on the figure,
is shown as it might appear during wet seasons.

E. Permeability

The movement of water and air through the soil is termed
permeability, and it is measured by noting the rate of

Depth (ft)

water movement through the soil in inches per hour. Fac-
tors that influence permeability include soil structure, tex-
ture, porosity, cracking and substratum characteristics.

The movement of water through a clayey soil usually
is slower than movement through a medium-textured or
sandy soil. However, fine-textured soils with good struc-
ture can have moderate permeability. In some soils, the
upper horizons of a soil may allow water to pass readily
through them. A compact or cemented horizon beneath
will reduce the rate of water movement and determine
the permeability for the entire soil profile.

Soils of rapid permeability are not necessarily well
drained. Sandy soils may lack a slowly permeable hori-
zon, but because of high water tables the soil is consid-
ered poorly drained. Well-drained soils may be classed
as having moderate permeability, but slowly permeable
soils usually have a drainage problem.

Farmers who must design drainage systems for their
poorly drained fields are interested in permeability. Sandy
soil that is poorly drained and has rapid permeability will
respond to tile drains placed at varying depths and spac-
ings. But a poorly drained soil with slow permeability
caused by a tight pan has a limited depth at which the
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tile can be laid and spaced. Permeability will affect irriga-
tion frequency and rate of application.

Installing a septic system in a slowly permeable soil
can present difficulties. This is the reason most counties
and health departments require a percolation test before
the installation of a septic system. This test is designed
to determine whether the permeability of the soil is such
that it can absorb the effluent from the septic system.

On the scorecard, three categories of permeability are
considered.

Rapid. Water moves through the soil at a rate of at
least 2.0 inches per hour. Coarse-textured soils such as
loamy sand, sand and gravel usually are found in this
category. These soils tend to be droughty.

Mederate, Water moves through the soil at rates rang-
ing between 0.6 to 2.0 inches per hour. Most of the

medium-textured soils fall into this class provided pans-

or impervious layers do not influence water movement
within the profile.

Slow. Water moves through the soil at a rate of less
than 0.6 inch per hour. Fine-textured soils or those with
impervious pans or cemented layers are placed in this
category. These soils are poorly drained, and the mottling
and gray colors indicate that there is either a high water
table or slowly permeable horizon or both.

F. Available Water Capacity

The available water capacity of a soil is closely related
to texture. As mentioned previously, air and water occupy
the pore space between the particles comprising the soil
skeleton. The bigger the soil particles (such as sand or
gravel), the larger the pores between them. Thus, water
drains first and rapidly from these larger pores. This re-
sults in droughty soils because the plants are supplied
only from the small amount of remaining moisture. Irriga-
tion is necessary on these soils even in humid climates.

As the particles become smaller, the pores between the
grains also are reduced in size. This results in the retention
of more water for plant use. Therefore, medium-textured
and moderately fine-textured soils, such as loam, silt loam
and clay loam have much higher available water capacities
than coarse-textured soils. The moderately coarse-textured
soils (such as sandy loam) are intermediate in those
categories. Fine-textured soils (such as clay) have such
small pores that plant roots are unable to obtain much
more water from these fine soils than is available from
medium-textured soils. Moderately coarse-, medium- and
moderately fine-textured soils are, therefore, preferred for
agricultural use because they provide good, available
water capacity and aeration while being easily worked.

To calculate the water available within the soil profile,
consider only the first 40 inches or to a root limiting
layer if it occurs above 40 inches. The available water
capacity of each horizon down to 40 inches, when added

together, will give the total available water for the profiie.
A deep silt loam will hold more water than a soil with
10 inches of silt loam surface soil and the remainder sand.
Therefore, both the surface and subsoil must be consid-
ered in computing the available water.

See Table 1 for a general guide when calculating the
amount of available water in a 40-inch profile. The range
and average water availability are presented in inches of
available water per inch of soil depth.

For example, if a soil consists of 20 inches of silt loam
over loamy sand, the available water capacity would be
affected by both textural classes. In determining the water
in the 20 inches of silt loam or medium-textured material,
simply multiply-the depth (20 inches) by the amount of
available water held by the silt loam textural class (0.23
inch of water per inch of soil). This calculation gives
4.6 inches of available water in the 20-inch zone. Now
the remaining 20 inches (to complete the 40-inch profile)
is loamy sand or coarse-textured material which holds
only 0.05 inch of water per inch of soil. Multiplying 20
inches of loamy sand times 0.05 yields a total of 1.0
inch of available water. Therefore, the 40-inch soil profile
has an available water capacity of 4.6 inches (silt loam)
plus 1.0 inch (Joamy sand) or 5.6 inches of available
water.

G. Erosion

Soils under their natural vegetative cover attain equilib-
rium with their environment. When this vegetative cover
is removed and the soils are cultivated, this equilibrium

Table 1. Amount of avaliable water by textural classes.

Available water: inches H,O/inch soil

Texturat Class Range Average
Coarse (sand, loamy sand)* .02-.09 0.05
Moderately coarse (sandy

loam, fine sandy loam) .09-.19 0.14
Medium (loam, sandy

clay loam, silt loam) .19-.27 0.23
Moderately fine (clay

loam, silty clay loam) 10-.19 0.15
Fine (silty clay,

sandy clay, clay) .07-.19 0.13

*Soil layers dominated (greater than 35 percent by volume) by gravel or
fragments of rock also should be rated as coarse.

The four available water capacity categories on the scorecard have the
following fimits:

Range:
Avallable water Inches H,0 In
capacity 40 inches of soll
Very low fess than 2.5 inches
Low 2.6 to 4.5 inches
Medium 4.6 to 7.0 inches
High greater than 7.0 inches
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is changed. At certain times of the year, the soils are
exposed to heavy rains with little or no vegetative cover
to break the impact of the rain drops. As a result, soil
particles are dislodged and runoff waters carry these parti-
cles downslope and deposit them on other parts of the
landscape or carry them into streams. Wind also is an
effective carrier of particles on sandy soils. Regardless
of the process, the removal of soil is called erosion.

Some soils in Maryland have been cultivated for hun-
dreds of years, and many of these soils are severely
eroded. Often, the entire original surface horizon has
been removed, leaving the subsoil exposed. In some parts
of the Piedmont, it is estimated that from 24 to 36 inches
of the soil have been lost. The degree or severity of ero-
sion is an important soil property.

The degree of past erosion can be determined by com-
paring the original soil depth, observed in virgin forests,
with the present soil depth. The less surface soil, or the
closer the subsoil is to the surface, the more severe the
erosion problem.

The amount of past erosion often is misinterpreted
when based on the depth of existing plow layer or topsoil.
As erosion progresses, the subsoil is mixed with topsoil
by moldboard plowing or chisel plowing, but the depth
of the plow layer remains at about 8 inches. After pro-
longed use of no-till practices, often a very dark layer
2 to 4 inches thick develops. For these reasons, an esti-
mate of past erosion is based on a comparison between
the original thickness of the soil and the present thickness
of both A and B horizons. The original thicknéss of the
soil often is difficult to assess and will be given to the
student at the judging site. The amount of past erosion
is estimated as a measure of the soil that remains in rela-
tion to the given original thickness. The following
categories are used to define the severity or degree of
erosion in Maryland.

None to slight. Less than 3 inches of the original soil
have been lost. No mixing of the subsoil into the plow
layer is evident.

Moderate. Between 3 and 8 inches of the original soil
have been removed. Subsoil material may be mixed with
the plow layer, but the plow layer remains darker than
the subsoil.

Severe. More than 8 inches of the original soil have
been lost. Commonly, subsoil material is mixed with the
plow layer, and the plow layer color closely resembles
the subsoil color. Where the subsoil is exposed or gullies
occur, the soil is severely eroded. Severe erosion auto-
matically lowers the land capability class one class from
that dictated by slope. For example, gently sloping, mod-
erately eroded equals Ile; gently sloping, severely eroded
equals ITTe.

H. Erosion Potential

Erosion potential is determined by the steepness of the
slope, length of slope, the nature of the soil (soil texture,
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infiltration rate and tilth) and the type of vegetative cover.
A soil’s susceptibility to erosion will influence greatly
how the soil is used. Relative ratings for potential crop-
land erosion for various soil and landscape conditions are
listed in Table 2. These ratings provide guidance as to
which conservation practices are needed to keep soil
losses within tolerable limits.

Erosion potential can be determined primarily by
evaluating factors such as slope gradient, slope length
and soil texture. These factors for cropland are rep-
resented in Table 2.

lil. Land Capability
Classification

The variation in soils over the landscape forms a continu-
ous spectrum. A single field or farm easily may contain
several different soil types. These soils vary in their po-
tential for production as well as other uses. With as many
as 700 different soil types in Maryland, it is very cumber-
some, if not impossible, to assign each soil a specific
capability potential. In light of this, the Soil Conservation
Service has developed a system of grouping soils for ag-
ricultural uses based on similar hazards or limitations.
This system, the land capability classification, divides all
soil types into eight capability classes. The risks of soil
damage or limitations in use become progressively greater
from class I to class VIIL.

Several subdivisions are used to define this system for
more meaningful interpretation. The broadest category,
the capability class is based on the degree of limitation
and is designated by the Roman numerals I to VIII. The
next subdivision is the subclass, based on the kinds of
limitations, which include 1) erosion hazard, 2) wetness,
3) rooting-zone limitations (low available water, sandi-
ness, stoniness, shallow depth) and 4) climate. These are
designated by the letters “e”, “w”, “s” and “c”, respec-
tively. The final subdivision is the capability unit that
groups all soils having similar responses to systems of
management of common cultivated crops and pasture
plants. Thus, Maryland’s approximately 700 different soil
types can be placed into eight capability classes, which
can then be subdivided in accordance with the subclass
and unit criteria. Land judging is concerned only with
the first two categories—the capability class and sub-
class.

Of the eight capability classes, only the first four are
considered usable for cropland. Class I land has little or
no hazard for crop production and is the best agricultural
land. Classes II, III and IV need progressively more care
and protection when cultivated crops are grown. Soils
in classes V, VI and VII are suited for adapted native
plants (such as forests), although some soils in classes
V and VI are capable of producing specialized crops such



Table 2. Erosion potential for cropland.®

Soli Factors
Surfaca texture Slope gradient Slopa length Eroslon potential rating
Coarse and Nearly level All Slight
moderately coarse
Gently sloping <300 ft Slight
>300 ft Moderate
Strongly sloping <300 ft Moderate
>300 ft Severe
Medium Nearly level < 150 ft Slight
>150 ft Moderate
Gently sloping <150 ft Moderate
>150 ft Severe
Strongly sioping All Severe
Moderately fine Nearly level <150 ft Slight
>150 ft Moderate
Gently sloping <150 ft Slight
150-300 ft Moderate
>300 ft Severe
Strongly sloping All Severe
Fine Nearly level <300 ft Slight
>300 ft Moderate
Gently sloping <150 ft Slight
150-300 ft Moderate
>300 ft Severe
Strongly sloping All Severe
All textures Moderately steep All Severe
or greater

*Erosion potential for hay land, pasture or woodland can be considered slight.

as fruit trees and ornamentals. Soils in class VIII do not
respond to management without major reclamation since
they include the very steep and rocky areas of the moun-
tain regions and the very wet tidal marshes in Maryland.

A. Major Limiting Factors

When assigning a soil to a capability class and subclass,
several limiting factors including flooding, stoniness,
depth, permeability, available water capacity, drainage,
slope and erosion must be considered. If any one or com-
bination of these factors is limiting to crop growth, the
capability classification will be determined by the most
limiting factor. While texture is an important soil property
that often is a limiting factor in land use, it is not listed
separately because it is related to several other limiting
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factors such as permeability, available water capacity and
drainage. Where drainage is excessive, the ‘permeability’
and ‘available water’ factors should be checked.

When determining the land capability classification, for
example, a soil may be deep, well drained and have a
medium texture with good available water capacity and
permeability. But if the soil occurs on a 4-percent slope,
it is subject to erosion and must be placed in the second
capability class (IT) instead of the first (I). This soil would
be placed in the Ile subclass. Likewise, a similar soil
on level topography, but with mottling within 10 to 20
inches of the surface, must be placed in a capability class
of at least III because this soil is wet or has a high water
table for long periods. This soil does not have an erosion
problem but does have a drainage problem. Thus, the




subclass would be indicated with the letter “w” and the
soil would be placed in ITTw.

These two examples show that although soils can pos-
sess many desirable properties from the standpoint of crop
production, one adverse condition or a combination of
adverse properties can render some degree of hazard in
using the soil. Management practices such as contour till-
age, stripcropping, terracing and drainage, often can over-
come some soil problems and reduce the severity of
others. However, the capability class and subclass reflect
the degree and type of hazard and are directly related
to the management that must be used to correct or
minimize the hazard.

In the following paragraphs, the eight capability classes
are defined and the limiting soil properties are indicated
to help determine the appropriate class and subclass on
the scorecard. The most intensive use always is assumed.
It will also be helpful to review the placement of the
various soil mapping units in the capability classes in the
soil survey report of your county.

B. Capability Classes Suitable for Cultivation
of Row Crops

Ciass |

Soils in this ciass have few limitations
that restrict their use.

These soils are the best in nearly all respects for both
agricultural production and nonagricultural uses. They are
deep (40 inches or more), well drained and medium tex-
tured with medium to high available water capacities,
moderate permeability and none to moderate erosion.
These soils are easily worked and are among the most
productive in the state. Slopes should not exceed 2 per-
cent in the Coastal Plain or 3 percent in the Piedmont
and Appalachian provinces. Management should include
maintenance of proper plant nutrient balance and tilth.

Class ll

Solis in this ciass have some limitations
that reduce the choice of piants or require
moderate conservation practices.

Although these soils are rated good and usually are
productive, some physical conditions render them less de-
sirable than class I land. Likewise, the drainage class,
soil depth, permeability or available water capacity may
be less desirable than class I soils. In general, slopes rang-
ing between 2 and 5 percent in the Coastal Plain, and
3 and 8 percent in the remainder of the state would place
this soil in class II. Drainage may be the limiting factor
with mottling within the 20- to 40-inch zone of the pro-
file. A slow or rapid permeability, low available water
capacity or moderate soil depth (20 to 40 inches) also
could eliminate this soil from class I. Although several
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limitations may exist, only one is necessary to place this
soil in class II.

Management practices, in addition to those for class
I, should include moderate erosion control (including ro-
tations with sod or cover crops), contour farming, mois-
ture retention methods or drainage depending on the type
of limitation.

Class lli
Soils In this ciass have severe iimitations that reduce
the choice of plants or require special conservation
practices, or both.

Limitations similar to class II soils may be present in
these soils, but these limitations are more severe, restrict-
ing the use of these soils. Large acreages of class III
land are strongly sloping and subject to moderate to se-
vere erosion. Slope limits for this class range between
5 and 10 percent for the Coastal Plain and 8 and 15 per-
cent for the remainder of the state. If drainage is the limit-
ing factor, mottling should occur within the 20-inch zone,
indicating that saturated conditions or high water tables
are present at some time during the year. Shallow soils
(less than 20 inches), coarse-textured surface layers, fine-
textured subsoils with slow permeability or very low
available water capacity also can limit the use of soils
to the extent that they are placed in this class. The very
coarse soils with very low available water capacities also
fit into this class and require irrigation to realize produc-
tion.

The soils in this class require more intense management
than the previous classes. Management practices should
include intensive erosion control measures such as terrac-
ing and stripcropping. Where excessive water is limiting,
drainage practices are necessary to make these soils pro-
ductive.

Class IV
Soils in this class have very severe limitations that

restrict the cholce of piants or require very careful
management, or both.

Where erosion is limiting, this land is good for only
occasional cultivation under careful management. Sod
crops should occupy a large portion of the rotation be-
cause of the severe erosion hazard. Slope limits for this
class range between 10 and 15 percent in the Coastal
Plain, and 15 and 25 percent in the Piedmont and Ap-
palachian sections of the state. Very poorly drained soils
in depressions have such high water tables, or are satu-
rated for such long periods, that only very intensive drain-
age management can make these soils productive.

Soils that are severely eroded or gullied with little or
no surface soil must be placed in this capability class,
even though these soils may occur on slopes similar to
those required for class III soils (see note on Figure 9).

Very intensive management practices are required for
production on these soils. Where erosion is the hazard,
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Figure 9.
Guide for selecting land capability classes and subclasses
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cultivaied crops may be grown only once in several sea-
sons. Sod crops such as hay, pasture or cover crops are
necessary to minimize the erosion loss. Even under excel-
lent management, crop failures or severe yield reductions
can be expected occasionally.

C. Capability Classes Unsuited for
Cultivation

Class V
Solis In this class are nearly level and not subject to
erosion, but because of excessive wetness resuiting
from frequent flooding or some permanent obstruction
like rocl outcrops, they are not sulted for cuitivation.

Streams that overflow frequently, excessive seepage,
very stony soils or numerous outcroppings of bedrock
make these soils unsuited for cultivation. Many of these
soils are deep, however, and they have few limitations
for pasture or forestry.

These soils respond to good management, which is
necessary for satisfactory production.

Class VI
Soils in this class have severe iimitations that
make them generaily unsuited for cultivation,
and that limit their use largely to pasture,
woodiand, or wildiife food and cover.

These soils have continuing limitations that cannot be
corrected economically such as steep slopes (15 to 25
percent in the Coastal Plain and 25 to 50 percent in the
Piedmont and Appalachian provinces), a severe erosion
hazard, effects of past erosion, or stoniness. These factors
produce some limitation for pasture and forestry. It
should be pointed out that even for most of these uses,
the better classes are preferred for maximum protection.

Ciass Vil
Soils in this class have very severe limitations that

make them unsuilted for cultivation and that restrict
their use iargely to grazing, woodland or wiidlife.

Although not suited for cultivation, intensive manage-
ment can make productive pasture and woodland possi-
ble. Even in rough, timbered areas, special care is re-
quired to prevent excessive erosion. Soils on very steep
slopes, very shallow soils and very stony soils that occur
on slopes greater than 25 percent in the Coastal Plain
and greater than 50 percent in the Piedmont are the most
common members of this class. This class includes the
least capable soils with regard to pasture and woodland.
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Class Vil
Solis and iandforms In this class have limitations thai
preclude their use for commercial production of planis
and reetrict their use to recreation, water supply,
wildiife or esthetic purposges.

Tidal marshes that are flooded daily, continuously
ponded areas (areas containing water for more than 6
months of a year), and areas with greater than 90 percent
rock outcrop, stones or boulders are included in this class
as well as borrow pits, barren mine dumps and sandy
beaches. These land areas have few or none of the phys-
ical soil features (found in class I soils) necessary to sup-
port any type of agriculture.

Guide for Selecting Capability Classes I

Through VIII

Figure 9 is a guide for placing soils in the appropriate
capability subclass according to their physical features.
A soil placed in classes other than class I commonly has
more than one undesirable feature. It will be heipful to
examine the capability classification of various soil series
in local soil survey reports.

To use the flow chart, enter at start and proceed to
the first soil characteristic polygon. Exit that polygon
along the most appropriate pathway for the soil you are
describing. If you reach a land capability class, terminate
your search, check erosion and record the appropriate
land capability class and subclass on your scorecard. You
will always terminate your search at the first land capabil-
ity class you encounter. If you do not reach a land capa-
bility class continue to the next soil characteristic polygon
and exit along the most appropriate pathway. Continue
through the flow chart in the manner described until you
reach a land capability class. Be sure to read the note
in the double lined box pertaining to severely eroded
soils.

This flow chart can be used during the contest.

IV. Land Management and
Interpretations

The difficult task of establishing an overall priority for
soil use has not been accomplished, although certain local
governments have developed plans for using this natural
resource. Because land is an irreplaceable resource, it is
increasingly valuable. Planning its ultimate use, there-
fore, should be one of the major goals in resource de-
velopment.

In spite of the lack of an overall plan, certain proce-
dures can be initiated in current conservation or wise use



of soils. One of the first steps is to recognize the
capabilities and limitations of soils. Analyzing the land-
scape and profile characteristics mentioned previously
will go far in this direction. Knowledge of the capabilities
of soils can aid in the development of sound plans for
urban expansion. For example, in urban centers, some
areas are not suited for high density development (flood-
plains or extremely rocky areas); thus, these areas can
be designated for recreational areas. Knowledge of soils
is used in agriculture to provide suitable management to
obtain the highest economic return from production while
controlling erosion. Fortunately, many of the practices
used for continued high production also are useful in ero-
sion control. Thus, a thorough knowledge of the
capabilities and limitations of soils can benefit potential
users of the land.

In planning the ultimate use of the land resources, cer-
tain lands should be earmarked for parks, recreational
areas, wildlife sanctuaries, hunting grounds and wilder-
ness areas. The value of these areas for leisure time use
will increase tremendously in the years ahead. Evaluation
of the landscape and soil features will aid in selecting
appropriate areas for preservation and determine the haz-
ards and suitability of other areas for specific uses.

Agricultural Management

A. Drainage

Drainage problems in Maryland are associated with low-
lying areas, depressions, areas subject to flooding by
streams or tidal activity, and certain soils having slowly
permeable horizons that restrict downward movement of
water. Drainage systems are designed to remove excess
surface water or lower the water table. The feasibility
and type of drainage system is based on the presence
of a suitable outlet, permeability of each soil horizon,
topography, land capability and the drainage requirements
of the crops to be grown.

The outlet should be one of the first considerations
when selecting a drainage system, for without an ade-
quate outlet to remove excess water, drainage obviously
is not possible. The choice of tile drainage or open ditch
methods, in addition to the economics involved, is based
on the permeability of soils and landscape characteristics.
Tile drainage is primarily for subsurface drainage. How-
ever, this system is unsatisfactory for fine-textured,
slowly permeable soils. Open ditching can be used to
remove surface water, as well as lower the water tables.
The ‘shallow ditch’ drainage treatment on the scorecard
should be used for those soils with slow permeability.
Land forming frequently is used with ditching to improve
surface drainage. In many instances, a combination of
tile and open ditching methods is used to remove excess
surface and subsurface water.
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B. Erosion Control Practices
The basic cause of water erosion on cultivated land is
the impact of the raindrop on the bare soil surface. This
erosive force is responsible for detaching soil particles
and the gradual downslope movement. Some of the finer
sediment is carried farther by surface runoff and stream
activity. Erosion can be reduced drastically on sloping
land by having a vegetative cover or mulch on the soil
to absorb the energy of the falling raindrops. This, of
course, is not possible if agriculture is to feed over 220
million people in the United States and help feed millions
in food-deficient countries. Therefore, rotations are estab-
lished to provide soil-conserving crops at certain intervals
between row crops. This type of rotation, plus practices
such as conservation tillage, contour stripcropping, ter-
racing, grassed waterways and diversions, permits inten-
sive agriculture while minimizing soil loss through ero-
sion.

The selection and layout of appropriate practices on
a given soil is quite technical. The Soil Conservation Ser-
vice of USDA, working through the Maryland Soil Con-
servation Districts, has the prime responsibility for this
job. For the purpose of land judging, however, some gen-
eral recommendations can be made based on the factors
listed on the scorecard. Place special emphasis on the
capability class and slope characteristics.

None, other than cover crops, is used on capability
classes I, Ilw, IIs, IIIs and IVs where slopes are nearly
level, wind erosion is not a factor, and intertilled crops
may be grown continuously. Erosion potential for crop-
land is slight.

Contour farming refers to cultivation on the contour
or at right angles to the direction of the slope. This prac-
tice is used primarily on capability class Ile soils or soils
that are gently sloping and have a moderate potential ero-
sion hazard for cropland.

Contour stripcropping refers to the growing of alter-
nate strips of row crops (corn or soybeans in wide rows)
with close grown crops such as small grain or forages
in conjunction with contour farming. This practice is used
primarily on capability class IIfe soils or soils that are
strongly sloping and on soils that have a severe potential
erosion hazard for cropland and slope lengths less than
300 feet. (For purposes of land judging, only the contour
stripcropping practice should be checked since contour
farming is inferred.)

Diversions are grassed channels, referred to in some
areas as diversion terraces, that cut across the slope more
or less on the contour. They are used to shorten slope
lengths and thus reduce erosion by diverting water to
channels designed to handle excess runoff, in many cases
to grassed waterways. Diversion terraces help protect gul-
lied areas and contour strips from erosion and protect soils
lower on the landscape from overland flow. They are used
on capability class Ille and IVe soils where the potential



erosion hazard is severe and slope lengths exceed 300
feet. (For purposes of land judging, slope length will be
given on the information sheet at each soil pit.) Com-
monly, diversions are used in conjunction with contour
stripcropping.

Grassed waterways are natural or constructed drain-
age ways which allow excess surface water to flow safely
from sloping lands. Properly constructed and maintained,
they provide an excellent means of surface water re-
moval. They are used frequently with diversions and in
conjunction with both contour farming and contour strip-
cropping on capability class ITe, ITle and I'Ve land.

Terraces are broad, cropped ridges designed to inter-
cept water moving down the slope. The water is then
removed from the field at reduced velocities through an
outlet. Terraces prevent water from attaining erosive ve-
locities on long slopes. These structures generally are rec-
ommended on long slopes with gradients of less than 8
percent and on soils with deep fertile subsoils that are
medium to moderately coarse textured throughout. They
are not used extensively in Maryland.

Gully contrel should be checked on the scorecard
when gullies exceeding about a foot in depth are found
in the judging area. In places where gullies coincide with
natural drainage ways, they should be checked on the
scorecard along with grassed waterways.

Wind erosion control is necessary primarily on
coarse~, moderately coarse-, and medium-textured sur-
face soils in fields or large open areas where prevailing
winds (mostly northwest to southeast) are uninterrupted
by permanent vegetation. Permanent vegetation is inter-
preted to be shrubs or trees that are at least 15 feet tall
and occur at spacings of no more than 1,000 feet apart.
Wind erosion usually is a factor on slopes that are nearly
level or gently sloping. The key to wind erosion control
is to provide a vegetative cover or mulch to reduce wind
velocity at the soil surface. This is important especially
in the spring when wind velocities are high and soil sur-
faces dry out rapidly. Windbreaks. can be constructed per-
pendicular to prevailing winds at appropriate intervals
particularly in sandy areas to help control wind erosion.

No-till farming refers to tillage and planting operations
where at least 30 percent of the soil surface is covered
by crop residues. Generally, soil disturbance is minimal
and most crop residues are left on the surface. Weed con-
trol is accomplished primarily with herbicides. If no-till
equipment is available, use of the practice in conjunction
with other erosion control practices results in excellent
erosion control on cropland. However, this practice alone
usually will keep erosion within tolerable limits on soils
with slopes up to 10 percent and slope lengths of less
than 300 feet. Where slopes exceed 10 percent or are
longer than 300 feet, no-till farming practices should be
used in conjunction with contour stripcropping, or con-
tour stripcropping with diversions. (For purposes of land
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judging, the availability of no-tillage equipment will be
documented on the information sheet.)

Permanent vegetation refers to the establishment and
maintenance of permanent vegetative cover consisting of
grasses, legumes or timber on soils with a very high ero-
sion potential or soils with other limitations such as wet-
ness, flooding, stoniness or very shallow rooting depths
that severely limit their use for cropland. Generally, this
practice is used on lands that are in capability class V
and higher. In addition, for land judging it should be
checked when the soil pit actually is located within the
bounds of a grassed waterway on capability classes II
through I'V. In such a case, this practice might be checked
in conjunction with grassed waterways and any other
practices dictated by the landscape conditions in the judg-
ing area.

C. Most Intensive Land Use

Effective crop and soil management should provide for
good soil tilth; erosion control; elimination of weeds, in-
sects, and diseases; adequate supplies of nutrients and
water; and sustained high yields at a reasonable profit.
As noted from these requirements, it is extremely difficult
to work out sound management practices for the great
number and variety of soils in Maryland. Adding to the
difficulty are the many cropping systems and types of
farming operations around the state, such as dairying in
the Piedmont; tobacco production in southern Maryland;
and truck farming, cash grains and the broiler industry
on the Eastern Shore. On the scorecard, evaluate the man-
agement practices for the most intensive agricultural use
for the particular soil. The most intensive use is continu-
ous intertilled crops; permanent vegetation is considered
the least intensive. Erosion control measures, fertilizer
application, rotations and drainage should be adjusted ac-
cordingly.

The basis for selection of the most intensive use and
subsequent practices is the capability classification (see
section III). These classes are based, of course, on the
landscape and soil features. The various land uses, exam-
ples of rotations and the respective capability classes are
presented in Table 3.

For many years, rotations of varying length were
thought to be necessary for all types of land management.
Presently, a continuous intertilled cropping system is
profitable where several types of crops are necessary for
the farming enterprise. In this case, each crop may be
grown on the most suitable soil, such as corn on the level
land and forages on the steeper land. However, continu-
ous intertilled cropping is recommended only for soils
without an erosion hazard or in class IIw, IIs and IIIs



Table 3. Examples of rotations aind capabliity classes for four land use condliions.

Exampies of Capability

Land Rotations® Class
Continuous intertilled crops CCCC; CsCs 1, tiw, HHiwP, ls and HIs®
Intertilled crops not continuously

but one-half or more of the time CCOH; CCOc lie, lite, iftw
Intertilled crops less than one-half

of the time COHHH v
Permanent vegetation Pasture, Forest V, Vi, VI, Vil

2Symbols used include: C =corn; S = soybeans; O = oats; Oc = oats with legume; H = hay
bSoil in the liw subclass are not subject to erosion, but they may have impeded drainage or a flooding hazard.
Clis, 1ils soils must be nearly level and must be irrigated if other factors permit culiivation.

soils where irrigation is possible and other factors permit
cultivation. Also, the management of a continuous inter-
tilled cropping system is much more exacting. Weed, in-
sect and disease problems, and deterioration of soil struc-
ture are common.

For most of the soils in Maryland, rotations definitely
are recommended. Rotations provide many favorable fea-
tures in satisfying the requirements for effective cropping
systems and soil management practices previously men-
tioned. The specific rotation, however, must be adapted
after careful analysis of the soil-landscape features and
the type of farming enterprise.

D. Supplemental Nutrients and Amendments

The success of a soil management program depends on
the nutrient supply available to the plants. A soil test
is one basis for evaluating the nutrient status of a given
soil. In actual practice, samples taken by farmers or
homeowners are sent to the Soil Testing Laboratory in
the Agronomy Department at The University of Mary-
land, where fertilizer recommendations are made by the
county Extension agent.

For the purpose of land judging, however, a soil test
and the crop to be grown will be posted at each site.
After careful examination of the test results, the ‘judger’
is asked to check the appropriate nutrients or amendments
needed for the crop to be grown. If legumes are the crop
to be grown, nitrogen should not be checked. The actual
amounts of fertilizer or lime to apply are not included
on the scorecard because this would involve many man-
agement factors such as the availability of farm manures.
Details on the nutrient requirements of various crops can
be obtained from Extension fact sheets and agronomy
mimeos and standard textbooks relating to crop and soil
science.
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Figure 10 provides an example of the informadtion that
will be provided at each soil pit. This sheet will provide
information concerning the crops to be grown, soil test
results, field size, slope length, flooding frequency, avail-
ability of no-till equipment, original soil thickness, sup-
plemental nutrient data, and other data needed to properly
complete the land judging scorecard.

—————Nonagricultural Management———

Usually, the best agricultural soils also are the most
sought after soils for nonagricultural uses including resi-
dential home sites, developments, shopping centers,
roads, industrial locations, parks and playgrounds. In
areas of rapid urbanization, the best agricultural soils
commonly are the first to undergo development. How-
ever, since land near urban centers is so valuable, de-
velopment eventually takes place regardless of the soil
type. As a result, many soils are put to uses for which
they are not suited.

Problems that arise from using soils beyond their
capabilities are many and varied. Homes built on poorly
drained soils commonly have wet basements, and wet
periods may render septic systems completely useless.
Roads and small buildings constructed on unstable clayey
soils may be subject to fajlure because of expansion and
contraction of the clays, or earth slides on unstable
slopes. Floodplains are attractive places on which to build
because they are level and easy to develop. But elaborate
measures must be taken to keep flood waters out of these
areas. Building in areas of shallow soils with underlying
hard bedrock is an expensive and frustrating experience.
Likewise, laying pipelines or locating residential streets
in these areas is expensive. This expense often is unneces-
sary if care is taken to locate more suitable soils nearby.




FIELD

Seil Test Resuits Special Test
: Soil Magnesium | Phosphate Potash Size of field: / 0 acres
Field No. Texture* pH Mg P.Os K0 Slope Iength: ZSO #

Site. #/ 59| L | M

Flood frequency: /l/one

Avaslable

No-tillage equipment:

Original soil thickness: 38 rnches
* F=Fine; S=_S8and or Sandy; L=_Loam or Loamy; Si=Silt or Silty; Cl=_Clay VL Very Low
L. Low
M. Medium
H. . . . . . High
VH . . . . . VeryHigh
Recommendations
Lime requirement Plant food recommended
Field No. Crop Howto | Special Remarks
to be grown apply | notes
Total [Minimum
oxides | MgO N P20s K20 Mg
Ca0 + MgO)
Ib/acre | ib/acre | Ib/acre | Ib/acre | Ib/acre | Ib/acre

(orn

* For interpretation purposes, (if no gray mottles are observable in the soil profile, it is assumed that none exist above 72 inches.)

Figure 10.
Land judging—sample information sheet.

Extremely acid and corrosive conditions are prevalent in
certain subsoils and substrata. Locating pipelines or plant-
ing trees and shrubs in this material is not advised.

All these examples of improper land use could have
been predicted and ultimately avoided or corrected had
someone taken the time to investigate the soils before
construction. Of course, civil engineers and others would
never allow construction of large buildings or highways
without onsite investigations of the soil and substrata to
determine if they will support these projects. However,
for much of our nonagricultural land use, no effort is
made to obtain adequate information about soil conditions
to correct potential hazards before they develop into
major problems.
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By knowing a soil’s texture, depth, drainage character-
istics, permeability, available water capacity, the degree
of slope and erosion, and susceptibility to flooding, a
general prediction can be made on how well this particu-
lar soil is suited to a given use.

Poorly drained soils are not suited for septic tanks or
homes with basements, but these soils may be used for
homes without basements where public sewers are avail-
able. Soils in floodplains have certain characteristics that
identify them as being developed from materials depos-
ited from periodic inundation by flood waters. Permanent
structures should not be built on these soils, but they may
be well suited to parks and playgrounds where periodic
flooding will not cause serious damage.



People trained in soil science are being sought by de-
velopers, real estate agencies, planning commissions,
health departments and various government agencies to
give advice on soil suitability for various uses. These
people and agencies are responsible for many land use
decisions and they want to make sure that the soils in
an area are suitable, or the problems associated with these
soils can be corrected. Many examples could be cited
of soils being used beyond their capabilities with no in-
vestigation preceding their development. Farmers have
known for a long time that it is a waste of time and
money to attempt to produce 150 bushels per acre of corn
on unsuitable soils. It also is being realized that using
soils unsuited for specific nonagricultural purposes invites
trouble.

To provide the student with a practical exercise in soil
judging, the last section of the scorecard deals with rating
the soil for three nonagricultural uses: 1) limitations for
residential homes with basements, 2) limitations for septic
systems and 3) suitability for lawns and shrubs.

E. Suitability for Homesites

In rating the soil for homesites with basements, consider
depth to water table, soil depth to bedrock, slope and
flooding. The limitations in rating soils for their suitabil-
ity for homesites is as follows.

None to slight. Soils with no gray mottles or bedrock
above a depth of 72 inches and with slopes less than
8 percent are considered suitable for homesites.

Moderate. Limitations such as short periods of high
water table or saturated conditions (soils with no gray
mottles above 40 inches), bedrock between 40 to 72
inches and slopes of 8 to 15 percent, would place these
soils in the moderate class.

Severe. Where soils possess serious hazards or where
excessive construction costs would result, the site is rated
as severe. The hazards would include soils with gray mot-
tles above 40 inches, bedrock at a depth of less than 40
inches and slopes greater than 15 percent.

F. Suitability for Septic Systems

In rating soil suitability for septic systems, consider depth
to water table, permeability, depth to bedrock, flooding
and slope. The limitations in rating soils for their suitabil-
ity for septic systems are as follows.

None to slight. Soils with no gray mottles or bedrock
above a depth of 72 inches, moderate permeability and
slopes of less than 8 percent are preferred for septic sys-

24

tems. The soil is rated on its ability to absorb and reno-
vate effluent. Soils with rapid permeability (such as sand
and gravelly sand) are rated as having severe limitations
because they may present a potential contamination haz-
ard to the ground water.

Mederate. Soils with no gray mottles above 40 inches
and bedrock between 40 to 72 inches will accommodate
a septic system most of the year. Short periods of a high
water table may render the system useless or reduce its
efficiency during this time, but the system usually func-
tions normally most of the year. Soils with slopes ranging
between 8 and 15 percent may be considered as having
moderate limitations for septic systems.

Severe. Soils with high water tables (gray mottles pre-
sent above 40 inches) for long periods are unsuited to
septic systems. Shallow soils (bedrock above 40 inches)
or slow permeability may render the soil useless for this
type of sewage disposal. Slopes greater than 15 percent
would not be well suited for septic systems because of
the potential hazard of the effluent seeping out at the sur-
face downslope. Systems installed on floodplains are a
potential source of contamination during flooding. Soils
with rapid permeability (such as sand and gravelly sand)
are rated as having severe limitations, because they may
present a potential contamination hazard to the ground
water.

Other factors may necessitate placing the soil in one
of the classes. Use common sense when determining
whether the soil is fit for either of these uses.

G. Suitability for Lawns and Shrubs

Millions of dollars are spent annually on turf and orna-
mental establishment and maintenance by homeowners.
Much of this money is spent because plant growth is at-
tempted under unsuitable conditions. Many factors are
important to the establishment and upkeep of lawn and
ornamental plants. Turf production in wet and clayey or
sandy and sloping soils often will fail. In attempting to
evaluate a homesite for lawns and shrubs, the scorecard
lists four soil properties important to the success of lawns
and ornamental shrubs. The final site evaluation is deter-
mined by the most limiting factor. For example, if a site
has only slight limitations for every soil property except
texture, the final site evaluation would be marked moder-
ate or severe if the textural limitation was moderate or
severe, respectively.




Land Judglng Seorecard
Maryland-New Jersey-Delaware

Name Score
Part |
School Part il
Part il
State Site No. Part IV
TOTAL
Part I: Landscaps Features . Parent Materlal
O Residual
A. Position a Glacial
0 Upland O Recent alluvium
O Upland depression O Old alluvium
0 Terrace O Coastal plain sediments
O Floodplain O Colluvium
B. Slope Chearacterigtics . Stoniness
0 Nearty level O None
0 Gently sloping O Very stony
O Strongly sloping O Rock outcrop
] Moderately steep
O Steep
O Very steep
Part Il: Soil Features
A. Color . Depth F. Avallable Water Capacity
(1) Surface soil O Very deep O High
. Brown or dark brown O Deep O Medium
O Reddish brown O Moderately deep O Low
O Gray or grayish brown O Shallow 0O Very low
O Black O Very shallow
G. Erosion
(2) Subsoil . Dralnage 0 None to slight
O Yetlowish brown or red, no gray mottling [0 Excessively drained O Moderate
O Yellowish brown or red, some gray mottling O Waell drained 0O Severe
O Light brown with gray mottling £ Moderately well drained
O Gray, some brown mottling O Somewhat poorly drained H. Eroslon Potentlal
O Poorly drained O slight
B. Texture O Very poorly drained O Moderate
(1) Surface soil [J Severe
3 Coarse . Permeabllity
O Moderately coarse O Rapid
0 Medium O Moderate
O Moderately fine g Slow
3 Fine
(2) Subsoil
0O Coarse
O Moderately coarse
O Medium
0 Moderately fine
O Fine
Part lil: Land Capability
A. Major Limiting Factors
O None O Drainage
O Flooding or ponding O Permeability
O Slope O Available water capacity
O Erosion O Stoniness or rock outcrop
O Depth
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B. Land Capabiiity Ciass and Subciaes (Circle the class and subclass)

i lle lile Ve — Vie Viie —_
- liw lliw Vw Vw — — Viliw
— iis s — Vs Vis Viis Viiis

Part IV: Land Management and Interpretations
Agricuitural Management

A. Drainage C. Most Intensive Land Uss
O None O Intertilied crops continuous
O Deep ditch or tile or both O Intertilled crops gontinuous with irrigation
3 Shallow ditch O intertilled crops one-halif or more of the time
O Intertilied crops less than one-half of the time
B. Erosion Controtl O Permanent vegetation
O None, other than cover crops
O Contour farming D. Supplementai Nutrients and Amendments
O Contour stripcropping O Lime
O Diversions - O Nitrogen
O Grassed waterways D) Phosphorus
O Terrace O Potassium
J Gully control O Magnesium

O Wind erosion control
O No-till farming
0O Permanent vegetation

Nonagricultural Management

E. Limitations for Residential Homes With Basements F. Limitations for Disposai of Sewage Effiuent From
Limitations Septic Tanks
O None to slight Limitations
O Moderate O None to slight
O Severe [ Moderate
0 Severe
Major iimiting factors
O High water table Major limiting factors
0 Depth of bedrock O Depth of soil to bedrock
O Flooding or ponding O Fiooding or ponding
O Siope 3 High water table
O Slope
O Permeability

G. Site Evaluation for Lawns and Shrubs

Soil Property Limiting Factors Degree of Limitation
E: Slight Moderate Severe

1. Surface soil texture Moderately coarse—medium m]

Moderately fine, coarse or gravelly (m}

Fine, stony or rock outcrops d
2. Slope—erosion Level to gently sloping O

Strongly sloping (m}

Moderately steep to very steep

or severe erosion (m}
3. Available water capacity High, medium (m}

Low m]

Very low (m}
4. Drainage Well, moderately well (m}

Somewhat poor, excessive m]

Poor, very poor [}
5. Final site evaluation (m} (m} (m}
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