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FOREWORD

Since soll surveys aro based on all of d:e characteristics of solls that influence thelr
uso and managoment, Interpretalions are needed for each of the many usos. Among
Ciose Lntorpretations the grouping of soils into capabllity unlts, subclassos, and classos
i3 one of the most important. This grouping serves as an Introduction of the soll map
®© [armers aud other land users developlng conservation plans.

s we bave gained experlenco in this grouplog, the doBnltons of the categories bave
fmproved. (t 1s the purpose of this publication to set forih these definitlons. In using
(e capabllity cleasification, the reader mugl continually recall that it Is an interpretation.
Lizo other Interpretations. it depends on the probable interactions bolwoen the kind
of eoll and the alternative systems of management. Our management sysloms are con-
Coually changlang. Economic condlions change. Our knowledge grows. Land usoers
e contlnually belng otfered new things, such as new machlnes, chomicals. and plant
varisties.

Tbo new tecknology applies unovo.ﬂy to the varlous kinds of soll. Thus the grouping
of any one kind of soll doos not stay the ¢ams with changes in technology. That is,
row combinations of practicos incriase the produclivily of some solls moro than others,
80 somo axe golng up in the ecale wwhoreas othors are going down. relatively. Some
cf our moat produciive solls of today wcte considered poorly sulted to crops a few years
eyo. On tho other hand, como other solla that werd once regarded as good for cropping
are now biing used mora productivily fcz grovil~g pulpwood. These facls in no way
taggost that we chould nol maka intorprotations. In fact, they become increasingly
Lsportant aa tocknology qrows. Lut thsis fact' €o mean that solls need to be ruin.
t.rpreted aad ruqrouped altor siguificant changes 1a econom!’c condidons and technology.

Bostic3 tha capabllity classlicat’on cxplaincd 1a this publication, other Important ia-
.Lrpretaliorns aro ciade of voll survoys, Exempl.: Luclude groupinqgs of solls according
13 crop-yicld prudletions, vroodland cultah'!'ty, rasgs potontlality, wildlifo habliat, sult-
eblity for spocial crops. axd ongln.i.fing brhavice,  Many other kinds of special group-
Lz 8 are usod to belp meot local nvids,

CutaiLes E, KELLOGO
A 1i3tant Rdminlstrator for Soll Survey
£2) Conservation Sorvice
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LAND-CAPABILITY
CLASSIFICATION

By A. A. Klingebiel and P. H. Montgomery, soil scientists, Soil Conservation
Service

The standard soil-survey map shows_the different kinds of soil that are
significant and their location in relation to other features of the landscape.
These maps are intended to mcet the needs of users with widely diffcrent’
problems and, therefore, contain considerable detail to show important
basic soil differences. A

The information on the soil map must be explained in a way that has
meaning to the user. These explanations are called interpretations. Soil
maps can be interpreted by (1) the individual kinds of soil on the map, and
(2) the grouping of soils that bchave similarly in responses to managemcnt
‘and treatment. Because there are many kinds of soil, there are many in-
dividual soil interpretations. Such interpretations, however, provide the
user with all the information that can be obtained from a soil map. Many
users of soil maps want more general information than that of the individual
soil-mapping unit. Soils are grouped in different ways according to the
specific needs of the map user. The kinds of soil grouped and the varia-
tion permitted within each group differ according to the use to be made
of the grouping.

The capability classification is one of a number of interpretive groupings
made primarily for agricultural purposes. As with all interpretive groupings
the capability classification begins with the individual soil-mapping units,
which are building stones of the system (table 1). In this classification the
arable soils are grouped according to their potentialities and limitations for
sustained production of the common cultivated crops that do not require
specialized site conditioning or site treatment. Nonarable soils (soils un-
suitable for longtime sustaincd use for cultivated crops) are grouped ac-
cording to their potentialities and limitations for the production of perma-
nent vegetation and according to their risks of soil damage if mismanaged.

The individual mapping units on soil maps show the location and extent
of the different kinds of soil. One can make the greatest number of precise
statements and predictions about the use and management of the individual
mapping units shown on the soil map. The capability grouping of soils is

~designed (1) to help landowners and others use and interpret the soil maps,
(2) to introduce users to the detail of the soil map itself, and (3) to make
possible broad generalizations bascd on soil potentialities, limitations in use,
and management problems. .’

The capability classification provides three major catcgories of soil group-
ings: (1) Capability unit, (2) capability subclass, and (3) capability class.
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6. Prescnce of water on the surface or excess water in the soil; lack of water .
for adequate crop production; presence of stones; prescnce of soluble
salts or exchangeablc sodium, or both; or hazard of overflow are pot
considcred permancnt limitations to use where the removal of these
Timitations 15 feasible.t

7."S5Ts Considered Teasible for improvement by draining, by irrigating, by
removing stoncs, by removing salts or cxchangeable sodium, or by pro-
tecting from overflow are classificd according to their continuing limita-
tions in usc, or the risks of soil damage, or both, after the improvements
have becn installed. DifTcrences in initial costs of the systems installed
on individual tracts of land do not influcnce the classification. The
fact that certain wet soils arc in classes I1, I1I, and 1V does not imply
that they should be drained. But it docs indicate the degree of their
continuing limitation in usc or risk of soil damagg, or both, if adequately
drained. Where it is considercd not feasible to improve soils by drain-
age, irrigation, stonc_removal, removal of excess salts or_exchangeable
sodium, or both, or to protect them from overflow. they are classified
according to present limitations in use.

‘8. Soils already draincd or irrigated arc grouped according to the continu-
ing soil and climatic limitations and risks that affect thcir use under
the present systems or feasible improvements in them.

9, The capability classification _of tha soils in_an arca may be changed
‘When major reclamation projects are installed that pcrmanently change
thc Timitations in usc or_reduce the hazards or risks of soil or crop
%ﬁaﬂﬂcﬂ%ﬂgﬂi@_@e. Examples include establishing major.

rainage facilitics, building levces or flood-retarding structures, provid-
ing watcr for irrigation, removing stones, or large-scale grading of
gullied land. (Minor dams, terraces, or field conservation measures
subject to change in their cffectiveness in a short time are not included.)

10. Capability groupings ar: subject to change as ncw information about
the 'Eeﬁ'a-vxor ané responr¢; of the Zoils becomes available.

11. Diitance to market, Kincis of roads, size and shape of the soil areas,
locations within fields, <kill or resonrces of individual operators, and
other characteristics of land-ownership patterns are not criteria for
capability grouping:. -

12, £oi's with such physical limitations that common ficld crops can be cul-

—_ .

fivated and harvested only By hurid are not placed in_classes T, 1T, 111,
“nd 1V, Some.of thefc%il#ﬁéaddﬁi‘nage or stonc removal, or both,
‘before come kinds of machinery can be used. This docs not imply
that mechanical equipment cannot be used on some soils in capability
classes V, VI, and VIL

9, Coils suited to cultivation arc also suited to other uses such as pasture,
range, forest, and wildlife. Some not suited to cultivation are suited

to pasture, range, forest, or wildlife; others are suited only to pasture or

#./ex0ible as used in this context méans (i) that the characteristics and qualities
. 6.9 sofl are such that it s possiblo to remove the limitation, and (2) that over
" 24 atcas it is within the realm of present-day economic possibility to remove the

‘atfon.



Class 11—Soils In class I have some limitations that reduce the cholce
of plants or require moderate conservation practices.

. Soils in class II requirc careful soil management, mcludmg conservation
|practices, to prevent detcrioration or to improve air and water relations
when the soils are cultivated. The limitations are few and the practices
.are easy to apply. The soils may be used for cultivated crops, pasture, range,
iwoodland, or wildlife food and cover.

Limitations of soils in class II may include singly or in combination the
-effects of (1) gentle slopes, (2) modcrate susceptibility to wind or water
erosion or moderate adverse efTects of past erosion, (3) less than ideal soil
depth, (4) somewhat unfavorable soil structure and workability, (5) slight
-to moderate salinity or sodium casily corrccted but likely to recur, (6) occa-
-sional damaging overflow, (7) wetness correctable by drainage but existing
permanently as a moderate limitation, and (8) slight climatic limitations
on soil use and management.

“The soils in this class provide the farm opcrator less latitudc in the choice
of either crops or management practices than soils in class 1. They may
also require special soil-conserving cropping systems, soil conservation prac-
tices, water-control devices, or tillage methods when used for cultivated
cops. For example, deep: soxls of this class with gentle slopcs subject to
modératc erosion when cultivated may nced one of the foIlowing practices
or some combination of two or more: Terracing, stripcropping, contour
txllage, crop rotations that include grasscs and legumes, vegetated water-

areas, cover or grecn-mahure crops, stubble mulching, fertilizers,
manure, and lime, The exact combinations of practices vary from place
1o place, depending orni the characteristics of the soil, the focal climate, and
the farming system. :

Cla-3 M—Solls In class Il havo severe limitations that reduce the
cholce of plants or require speclal conservation practices,
or both,

Lails in class 11 have more restrictions than those in class IT and when
+~4 for cultivated crops the conservation practices arc usually more difficult
£»1pply and to maintain. They may be used for cultivated crops pasture,
toedland, range, or wildlife food and cover.

L%mitauons of soils in clazs 111 restrict the amount of clcan cultivation;

€:.5:g of planting, tillage, and harvesting; choicc of crops; or some combi-
ritlon of these limitations. The limitations may result from the effects
6f t.i¢ or more of the following: (1) Moderatcly stcep slopes; (2) high
!usvcptlbxlny to water or wind erosion or severc adverse cffects of past
t.oZon; (3) frequent overflow accompanicd by some crop damage; (4)
veiy glow permeability of the subsoil; (5) wetness or some continuing
Wa.ufoggmg after drainage; (6) shallow depths to bedrock, hardpan,
{rugvan, or claypan that limit the rooting zone and the water storage;
{7y low moisturc-holding capacity; (8) low fertility not easily corrected;
(9) modesate salinity or sodium; or {10) moderate climatic limitations.

VWhen cultivated, many of the wet, slowly permcable but nearly level

7



soils in class II requirc-drainage and a cropping system that maintains
or improves the structureand tilth of the soil. To prevent puddling and
to improve permeability it is commonly necessary to supply organic material
to such soils and to avoid working them when they are wet. In some irri-
gated areas, part of the soils in class IIT have limited use because of high
water table, slow permeability, and the hazard of salt or sodic accumulation.
Each distinctive kind of soilin class III has one or more altcrnative combina-
tions of use and practices required for safe use, but the number of practical
-alternatives for average farmers is less than that for soils in class I1.

_Class IV—Soils in class IV have very severe limitations that restrict
the choice of plants; tequire very careful management, or

both,

‘The restrictions in use for soils in class IV are greatcr than those in class
‘[T and the choice of plants is more limited. When these soils are cultivated,
more careful management is required and conservation practices are more
difficult to apply and maintain. Soils in class IV may bc uscd for crops,
pasture, woodland, range, or wildlife food and cover.

Soils in class IV may be well suited to only two or threc of the common
‘crops or the harvest produced may be low in relation to inputs over a
long period of time. Use for cultivated crops is limited as a result of the
tffects of one or more permanent features such as (1) steep slopes, (2)
severe susceptibility -to water: or' wind erosion, (3) severc effects of past
erosion, (4) shallow.soils,” (5) low mo:sture-holdmg capacity, (6) frequent
overflows accompanied by severe crop ‘damage, (7) excessive wctness with
cqmmumg hazard of waterlogging after drainage, (8) severe salinity or
sodium, or (9) moderately adverSe climate.
‘ Many sloping soils in class 1V in humid areas are suited to occas:onal
tat not regular cultivation, Some of the poorly drained, ncarly level soils
placed in class IV are not subject to trosion but are poorly suited to inter-
iil-d crops because of the time rcquired-for the soil to dry out in the spring
and because of fow productivity for cultivated crops. Some soils in class TV
02 well suited to one or more of the special crops, such as fruits and orna-

r..ntal trees and shrubs, but thu suitability itsclf is not sufficicnt to place
z.,wlln class IV.

In subhumid and semiarid dreas, soils in class IV may produce good
{'4]! of adapted cultivated trops during years of above average rainfall;

% yiclds during years of average rainfall; and failures:during years of
Lelow average rainfall. During the low rainfall years the soil must be pro-
t.¢ted even though theré can be little or no expectancy of a marketable crop.
S} =clal treatments and practices to prevent soil blowing, conserve moisture,
crd maintain soil productivity are rcqunred Sornetimes crops must be
i ‘tited or emergency tillage used for the primary purpose of maintaining
.5 &5l during years of low rainfall. These treatments must be applied
1..57¢ {requently or more intensively than on soils in class T11.



Land Limited in Use—Generally Not Suited to
" Cultivation '

Cais V—Soils jy class ¥ have little or no erosion hazard but have
other limitalions impractical ttzmmp&hu_f_'_lup_il,_ihek_me

_T—gely to pasture, range, woodland, or wildlife food and
cover.

Soils.in class V have limitations that restrict the kind of plants that can
be grown and that prevent normal tillage of cultivated crops. They are
nzarly level but some are wet, are frequently overflowed by streams, are
stony, have climatic limitations, or have some combination of these limita-
tions.. Examplcs of class V arc (1) soils of the bottom lands subjcct to
frequent overflow that prevents the normal production of cultivated crops,
2y ncarly level soils with a growing season that prevents the normal pro-
cuction of cultivated crops, (3) level or nearly level stony or rocky soils,
and (4) pondcd arcas where dramagc for cultivated crops is not feasible but
‘wacre soils are suilable for grasses or trees. Becausc of these limitations
cuitivation of the common crops is not feasible but pastures can be improved
zud bencfits from proper management can be expected.

‘Clazs VI—Solils in class VI have severe limitations that make them
" genorally unsuited to cultivation and limit their use largely
to pasture or range, woodland. or wildlife food and cover.

Phy.xcal conditions of soils pla(_cd in class VI are such that it is practical
to 2y oly range or pasture improveéments, if nceded, such as sceding, liming,
fo.¢iiving, and water control ‘with contour furrows, dramagc ditches,
.omx ‘nns, or watcr spreaders.  Soils in class VI have continuing limita-
tie . 1:at cannot be correeied, such as (1) steep slope, (2) severe crosion
}/‘" e, (’1) cfTects of past crosion, (4) stoniness, (5) shallow rooting zone,
(€, _.«x.ive wetness or overflow, (7) Jow-moisture capacity, (8) salinity
¢« <. diung, or (9) gevere climare.  Because of onc or more of these limita-
tr.... thieie soily are not generally suited to cultivated crops. But they may
be vt for pasture, range, woodl.md or wildlifc cover or for some combx-
natl.n of these.

Yume suils in class VI can be safcly used for the cominon crops provided
unually intensive management is used.  Somc of the soils in this class are
2l n adapted to special crops such as sodded orchards, blucberrics, or the
Iie, ruquiring soil conditions unlike those demanded by the common crops.
D.pnding upon toil features and local climate the soils may be well or
s+arly suited to woodlands.

e )

°* ‘rtain toils grouped Into clasies V, VI, VII, and VIII may be made fit for use
“+ w.ps with major earthmoving or other ccitly reclamation.



Class VII—Soils in class VII have very severe limitations that make
them unsuited to cultivation and that restrict their use

largely ta grazing, woodland, or wildlife.

Physical conditions_of soils in class VII are such that it is impractical
to apply such pasture or range improvements as seeding, liming, fertilizing,
and water control with contour furrows, ditches, diversions, or water
lpreaders Soil restrictions are more severe than those in class VI because
of one or more continuing limitations that cannot be corrected, such as
(1) very steep slopes, (2) erosion, (3) shallow soil, (4) stones, (5) wet
soil, (6) salts or sodium, (7)unfavorable climate, or (8) other limitations
that make them unsuited to common cultivated crops. They can be used
safely for grazing or woodland or wildlife food and cover or for some com-
bination of these under proper management.

Depending upon the soil characteristics and local climate, soils in this
class may be well or poorly suxtcd to woodland. They are not suited to
any of the common cultivated'crops; in unusual instances, some soils in
this.class may be used for special crops under unusual management prac-
tices, Some areas of class VII may need seeding or planting to protect
the soil and to prevent damage to adjoining areas.

'Class VIII-Soils and landforms in class VII have lmitations that
precludo thelr useé for commerclal plant production and
rgstr;ql thelr usq’ to recreation, wildlife, or water supply
_or to esthetic purposes.

Soils and landforms in class VIII cannot be expected to return significant
on-site benefits from management for crops, grasses, or trecs, although
benefits from wildlife use, watershed protection, or recreation may be
pozsible.

Limitations that cannot be corrected may result from the effects of one
or more of the following: (1) Erosion or erosion hazard, (2) severe climate,
(3d’i wet s0il, (4) atoues, (5) low-mo:sture capacity, and (6) salinity or
¢xdium. :

Badlands, rock outcrop, sandy beaches, river wash, mine tailings, and
Gther nearly barren linds are included in class VIIL Tt may be necessary
to give protéction and maniagement for plant growth to soils and landforms
In clacs VIII in order to protéct other more valuable soils, to control water,
or for wildlife or esthetic reasons.

CAPABILITY SUBCLASSES

Subelasses aro groups of capability units within classes that have the same
kinds ominant limitationg for agncultural use as a rault of soil and
P;mﬁm;sdls are subject to erosion if they are not ‘protected, " while
“others are naturally wet and must be drained if crops are to be grown.
Some soils are shallow or droughty or have other soil deficiencies. Still
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¢ her soils occur in areas where climate limits their use. The four kinds
¢! limitations recognized at the subclass level are: Risks of erosion, desig-
r=ted by the symbol (¢) ; wetness, drainage, or overflow (w) ; rooting-zone
Laitations (s); and climatic limitations (¢). The subclass provides the
r2zp user information about both the degree and kind of limitation. Capa-
EZity class I has no subclasses.

"~ Subclass (e) erosion is made up of soils where the susceptibility to ero-
£on is the dominant problem or hazard in their use. Erosion susceptnbdny
and past erosion damage are the major soil factoxs for placing soils in this
subclass.

Subclass (w) excess water is made up of soils where cxcess water is
the dominant hazard or limitation in their use. Poor soil drainage, wet-
s, high water table, and overflow are the criteria for determining which
m'ls belong in this subclass.
~ Subclass {s) s0ll limitations within the rooting zone includes, as the
namé implies, soils that have such limitations as shallowness of rooting
zonss; stones, low moisture-holding capacity, low fertility difficult to correct,
and salinity or sodium.

" Subclass (c) climatic limitation ‘is made up of soils where the climate
-(temperature or lack of mouturc) is the only major hazard or limitation
in their yse.® -

Limitations imposed by erosion, excess water, shallow soils, stones, low
moisture-holding capacity, salimty, or sodium can be modified or partially
overcome and take precedence over climate in determining subclasses. The
dominant kind of limitation or hazard to the use of the land determines
thz mngnment of capability units to the (e), (w), and (s) subclasses.
Capability units that have no limitation other than climate are assigned to
ths (c) subclass.

Whatre two kinds of limitations that can be modified or corrected are
eentially equal, the subcluuses have the following priority: e, w, s. For
exapls, we need to group a few coils of humid areas that have both an
cicfoa hazard and an excess water hazard; with them the e takes precedence
€v:. ihe v, In grouping toils having both an excess water limitation and
t reuiing-zone limitation the w takes precedence over the s. In grouping
esil: f subhumid and semiarid reas that have both an erosion hazard and
© cllacstic limitation the o takes precedence over the c, and in grouping
eoll: with both roounw-zonc llmxt'mom and climatic limitations the s takes
prer: dence over the c.

V/hare solls have two kinds of lithitations, both can be indicated if needed
for lccal use; the dominant one is shown first. Where two kinds of problems
e shovm for a oil group, the domma.nt one is used for summarizing data
by tubclazes

! Lapecially among young solls such as alluvial soils, although not limited to them,
diatic phates of soil scries must be éseblished for proper grouping into capability
tnits and Into other Interpretive groupinas. Since the effccts result from interactions
Latween soll and climate, such climatlc phz-es are not defined the same in terms of
", rselpltation, temperature, and 50 on, for con’rasting kinds of soil.
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CAPABILITY UNITS

The capability units provide more specific and detailed_information than
the subclass for application ific fields on a farm or ranch. A capability

unit is a grouping of soils that are nearly alike in suitability for plant
growth and responses to the same kinds of soil management. That is, a
Yeasonably uniform set of alternatives can be presented for the soil, water,
.and plant management of the soils in a capability unit, not considering
effects of past management that do not have a more or less permanent
effect on the soil. Where soils have been so changed by management that
_permanent characteristics have been altered, they are placed in diffcrent
soil series. Soils grouped into capability units respond in a similar way and
require similar management although they may have soil characteristics
that put them in different soil series. :

- Soils grouped into a capability unit should be sufficiently uniform in the
‘combinations of soil characteristics that influence their qualities to have
similar potentialities and continuing limitations or hazards. Thus the soils
in a capability unit should be sufficiently uniform to (a) produce similar
kinds of cultivated crops and pasture plants with similar management
practices, (b) require similar conservation treatment and management under
the same kind and condition of vegetative cover, and (c) have comparable
potential productivity. (Estimated average yiclds under similar manage-
ment systems should not vary more than about 25 percent among the kinds
of soll included within the unit.)

OTHER RINDS OF SOIL GROUPINGS

Other kinds of interpretive so0il groupings are nccessary to meet specific
needs. Among these are groupings for range use, woodland use, special
crops, and engineering interprétation,

The ranqe site is a grouping of soils with a potential for producing the
tamie kinds and amounts of native forage, - The range site for rangeland
is comparable t the capability ‘unit for cultivated land. The purpose of
sich a grouping is to show the potential for range use and to provide the
basis for which the criteria for determining range condition can be estab-’
L:hed. The soils grouped into a single range sitc may be expected to
produce similar longtime yields and respond similarly to alternative systems
;;{ management and to such practices as seeding, pitting, and water spread-
ng.

Hoils suitable for range but not for common cultivated crops may be
p-1ced in capability classes V 2nd VT if they are capable of returning inputs
ftom such management practices as seeding, fertilizing, or irrigating and
in elags VII if they are not.” If these soils do not give economic returns
‘urider any kind of management when used for cultivated crops, pasture,
\soodiand or range, they fall in class VIIL

Loil.woodland site index correlations are essential for interpreting the po-
trnti:] wood production of 'the individual soil units that are mapped.
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Woodland-site indices are commonly "developed for individual kinds of
goils. - Soil-mapping units can be placed in woodland groupings according
to tite indices for adapted species and other responses and Limitations sig-
nificant to woodland conservation. Such groupings do not necessarily paral-
el those for capability units or range sites; however, in somc areas capability
units may be grouped into range sites and woodland-suitability groups.
. Rite has soil requirements unlike those of the common cultivated crops
requiring well-aerated soils. Some fruits and omamentals do not require
.clean cultivation. Therefore, these crops are not given weight in the
capability grouping. Instead, special groupings of the soils for each of these
crops are made in the areas where they are significant.

‘With a good basic table of yields and practices the soils can be placed

in any number of suitability groups. Commonly, five groups—unsuited,
fairly suited, moderately suited, well suited and very well suited—are
sufficient.

_ Kinds of soil shown on the soil map are also grouped according to need
for applying engineering measures including drainage, irrigation, land
leveling, land grading; determining :suitability as subgrade for roads; and
constructing ponds and small dams, Such groupings may be unlike those
‘made for other purposes.

CRITERIA FOR PLACING SOILS IN CAPABILITY
CLASSES

Soil and climatic limitations_in_relation_to_the use, management, and
productivity of souls are the bases for differentiating capability classes.
Claies arc based on both degrec and number of limitations affecting kind
of ure, risks of toil damage if mismanaged, nceds for soil management, and
ft"s of crop failure. To assist in making capability groupings, specific
criteria for placing soils in units, subclacses, and classes are presented here.
Becawe the effects of soil characteristics and qualities vary widely with
climate, these criteria must be for bfoad soil areas that have similar climate.

Capability groupings are based on specific information when available—
information about the responscs of the individual kinds of soil to manage-
ment and the combined effect. of climate and soil on the crops grown.
It comes from research findings, field trials, and experiences of farmers and
other agricultural workers. Among the more common kinds of information
obtained are soil and water losses, kinds and amounts of plants that can
be grown, weather conditions as they affect plants, and the effect of different
kinds and levels of management on plant responsc. This information is
studied along with laboratory data on soil profiles. Careful analysis of
this information proves useful not only in determining the capability of thesc
individual kinds of soil but also ip making predictions about the use and
mznagement of related kinds of soil.

Basic yield estimates of the adapted crops under alternative, dcfined sys-
tems of management are assembled in a table. Where data are few, the
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estimates should be reasonable when tested against available farm records
and studies of the combinations of soil propcrties.

Where information on response of soils to management is lacking, the
estimates of yields and the grouping of soils into capability units, subclasses,
and classes are based on an evaluation of combinations of the followmg
‘1. Ability of the soil to give plant response to use and managemcnt as

evidenced by organic-matter content, ease of maintaining a supply of

plant nutrients, percentage base saturation, cation-cxchange capacity,
kind of clay mineral, kind of parent material, available water-holding
capacity, response to added plant nutrients, or other soil characteristics
and qualities.

2. Texture and structure of the soil to the depth that influences the environ-

~ ment of roots and the movement of air and water.

.3. Susceptibility to erosion as influenced by kind of soil (and slope) and
the effect of erosion on use and management.

4. Continuous or periodic waterlogging in the soil caused by slow perme-
ability of the underlying material, a high water table, or flooding.

S Depth of soil material to layers mhxbmng root penetration.

6. Salts toxic to plant growth.

7. Physical obstacles such as racks, deep gullies, etc.

8. Climate (temperature and effective moisture).

- This list is not intended to be complete. Although the soils of any area

may differ from one another in only a few dozen characteristics, none can

Ez tulien for granted. Extreme deficiencies or excesses of trace elements,

fcr example; can be vital.  Commonly, the underlymg geological strata

2retiynificant to water infiltration, water yield, and erosion hazard.

Any; unfavorable fixed or recurring soil or landscape features may limit
t.2 e fe and productive use of the soil. One unfavorable feature in the
>0 muy 2o limit its use that extensive treatment would be requxred Several
L..l‘::l‘ unfavorable features collectively may become a major problem and
wou: Jirit the use of the coil. The combined effcct of these in relation to
4 tauni.gement, and productivity of soils is the criterion for different
nity mnits, .

-3 of the criteria uzzd to differentiate between capability classes are
¢ 2. 2.4 cn the following pages. The criteria and ranges in characteristics
NN < zzume that the effects of other soil characteristics and qualities
(o3 f_ seable and are not limiting factors in placing soils in capability
35
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tirld and Semlarld, Stony, Wet, Saline-Sodic, and
Overflow Soils

W12 eapability-clazs desizmations assigned to soils subject to flooding,

,} .././ or imperfestly druined soils, stony soils, dry soils nceding supple-

i w.ucr, and coils having excezs soluble salts or exchangeablc sodium

<.w 1:.:¢%5 on the basis of continuing limitations and hazards after removal
IS .w.ltcr, stones, talts, and exchangeable sodium.

,J. n2eesing the capabxhty ¢lass of any soil the feasibility of any neces-

43 1.4 Improvements must be considercd. Ecasible as used here means




(1) that the characteristics and qualities.of the soil are such that it is possi-
ble to remove the limitation, and (2) that over broad areas it is within the
realm of economic possibility to remove the limitation. The capability
designation of these areas is determined by those practices that are prac-
tical now and in the immediate future.

The following kinds of soil are classified on the basis of their present
continuing limitations and hazards: (1) Dry soils (arid and semiarid areas)
~ now irrigated, (2) soils from which stones have been removed, (3) wet soils

that have been drained, (4) soils from which excess quantitics of soluble salts

or exchangeable sodium have been removed, and (5) soils that have been
protected from overflow.

_ The following kinds of soil are classified on the basis of their continuing

limitations and hazards as if the correctable limitations had been removed

or reduced: (1) Dry soils not now irrigated but for which irrigation is
feasible and water is available, (2) stony soils for which stone removal is
feasible, (3) wet soils not now drained but for which drainage is feasible,

(4) soils that contain excess quantities of soluble salts or exchangeable

sodium feasible to remove, and (5) soils subject to overflow but for which
_ protection from overflow is feasible. Where desirable or helpful, the present

limitation due to wetness, stoniness, etc., may be indicated.
The following kinds of soil are classified on the basis of their present
continuing limitations and hazards if the limitations cannot feasibly be
- corrected or removed: (1) Dry soils, (2) stony soils, (3) soils with excess
quarr:ities of saline and sodic salts, (4) wet soils, or (5) soils subject to
wverflow. - :

Climatic I.imitatior_ls

Climutic limitations (temperature and moisture) affect capability. Ex-
tomely low temperatures and short growing seasons are limitations, espe-
€.ly in the very northem part of continental United States and at high
slditudo, ‘ ‘

Li.ited natural moisture supply affects capability in subhumid, semiarid,
.4 1 climates.  As the clussification in any locality is derived in part
fr.m % rved performance of crop plants, the effects of the interaction of
€. with soil characteristics must be conzidered. In a subhumid climate,
f.; €4 upls, certain sandy soils may be clussified as class VI or class VII,
-V-4zec S colls with similar water-holding eapacity in a more humid climate
tue cloified 2s class ITT or IV. The moisture factor must be dircctly con-
*<ied in the classification in most semiarid and arid climates. The capa-
bility of comparable soils decreases as effective rainfall decrcascs.

In tn arid climate the moisture from rain and snow is not enough to
sdpport crops. Arid land can be classed as suited to cultivation (class I,
IL, 111, or 1V) only if the moisture limitation is removed by irrigation.
Wh.reyer tho moisture limitation is removed in this way, the soil is classified
a'.:u,.'d}n;,r to the eficcts of other permanent features and hazards that limit
-+ a1 nd permancnce, without losing sight of the practical requirements of
;.7 « farming.

18



Wetness Limitations

Water on the soil or excess water in the soil presents a hazard to or limits
its use. Such water may be a result of poor soil drainage, high water table,
overflow (includes stream overflow, ponding, and runoff water from higher
areas), and seepage. Usually soil needing drainage has some permanent
limitation that precludes placing it in class I even after drainage.

+ Wet soils are classified according to their continuing soil limitations and

_hazards after drainage. Indetermining the capability of wet areas emphasis
is placed on practices considercd practical now or in the foreseeable future.
The vast areas of marshland along the scacoast or high-cost reclamation
projects not now being planned or constructed are not classified as class I,
‘I, or HII. If reclamation projccts are investigated and found to be feasible,
the soils of the area are reclassified based on the continuing limitations and
hazards after drainage. This places the classification of wet soils on a
basis similar to that of the classification of irrigated, stony, salinc, or overflow
soils. Some large areas of bottom land subject to overflow are reclassified
when protected by dikes or other major reclamation work. There are
exampies of these along strcams where levees have been constructed. Land
already drained is classified accordmg to the continuing limitations and
hizzards that affect its use.

Wecds for initial conditioning, such as for clearing of trees or swamp vege-
tution, are not tonsidered in the capability classification. They may be of
great importance, however, in making some of the land-management de-
clicie. Costs of drainage, likewise, are not considered directly in the
capability classification, although they are important to the land manager.

Toxlc Salts

¥uc.:: ¢z of eoluble salts or exchangeable sodium in amounts toxic to most
k -3.4 can b3 a serious limiting factor in land use. Where toxic salts are
T Woaitiny factor the following ranges are general guides until more
Ly 5L eYiisla are available:

Pad

‘I, =Cropi slightly affected. 1In irrigated areas, even after salt re-
1. 4, ae calinity or small wmounts of sodium remains or is likely
s
f-‘ lﬂ “Lrop: mod:rately affected. In irrigated areas, even aftcr salt
s oo, moderate sulinity or moderate amounts of sodlum remains or is
/ to recur,

..., IV-V1--Crops n:nously affected on cultivated Iand Usually only
““4»tirunt plants will grow on noncultivated land. In irrigated areas,
v # ftere leaching, severe aahmty or large amounts of sodium remains or
: 1 "zly to recur.

s’ll-oamfactow growth of uscful vegetation impossible, except
;. .".'ny fe:r some of the most saJt-tolcrant forms, such as some Atriplexes
8.7 5% 5ee lunited use for grazing.

¢
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Slope and Hazard of Erosion

Soil damage from erosion is significant in the use, managcment, and re-

sponse of soil for the following reasons:

L

An adequate soil depth must be maintained for moderate to high crop
production.  Soil depth is critical on shallow soils over nonrenewable
substrata such as hard rock. These soils tolerate less damagc from erosion
than soils of similar depth with a renewable substrata such as the raw
loess or soft shalc that can be improved through the use of spccial tillage,
fertilizer, and beneficial cropping practices.

. Soil loss influences crop yields. The reduction in yield following the

loss of each inch of surface soil varies widely for different kinds of soil.
The reduction is least on soils having little difference in tcxture, con-
sistence, and fertility between the various horizons of the soil. Itis great-
‘est where there is a marked differcnce between surface layers and sub-
soils, such as among soils with claypans. For example, corn yields on
soils with dense, very slowly permeable subsoils may be reduced 3 to 4
bushels per acre per year for each inch of surface soil lost. Yield reduc-
tion is normally small on decp, moderately permeable soils having similar
textured surface and subsurface layers and no great accumulation of
organic matter in the surface soil.

3. Nutrient loss through erosion on sloping soils is important not only be-

cause of its influence on crop yield but also because of cost of replace-
meut to maintain crop yields. The loss of plant nutricnts can be high,
_even with slight erosion.

- Loz of surface soil changes the physical condition of the plow layer in

soils huving finer texturcd layers bélow the surface soil. Infiltration rate
1s redurced; erosion znd runoff rates are increased; tilth is difficult to

mziutain; and tillage operations and seedbed preparation are more
diffcult. : ‘

- Loz cf wurface soil by water erosion, soil blowing, or land leveling may

eapr.2 hizuly calcareous lower strata that are difficult to make into
suitub?s surface soil.

- Wull.inntrol structures are damaged by scdiments due to erosion.

M:irten:rice of open drauins and’,ponds becomes a problem and their
cap:tity is reduced as sediment accumulates.

- Guliis fo.m as a result of :oil loss. This kind of soil damage causes

reduccd yields, increascd sediment damage, and physical difficultics in
farming between the gullies. :
Th> stespness of slope, length of slope, and shape of slopc (convex or

- ¢oncuve) all influence directly the coil and water losses from a field.

'SlNPn-‘.'J of slope is recorded on soil maps: Length and shape of slopes
“T¢ 03t recorded on soil maps; however, they are often characteristic of

4

Y -7

*rt2in hinds of soil, and their effects on use and management can be evalu-

i

Ld i n part of the mapping unit.

W}:‘u;

available, research data on tons of soil loss per acre per year
* 200 levels of management are used on sloping soils to differentiate

b o gupability classes. .
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Soil Depth

Effective depth includcs the total depth of the soil profile favorable for
root development. In some soils this includes the C horizon; in a few only
the A horizon is included. Where the effect of depth is the limiting factor,
the following ranges are commonly used: Class I, 36 inches or more; class
I, 20-36 inches; class 11T, 10-20 inches; and class IV, less than 10 inches.
These ranges in soil depth between classes vary from one section of the
country to another depending on the climate. In arid and semiarid arcas,
irrigated soils in class I are 60 or ‘more inches in depth. Where other un-
favorable factors occur in combination with depth, the capability decreases.

Previous Erosion

- On some kinds of soil previous erosion reduces crop yields and the choice
of crops materially; on others the effect is not great. The effect of past
erosion limits the use of soils (1) where subsoil characteristics are unfavor-
able, or (2) where soil material favorable for plant growth is shallow to
bedrock or material similar t6 bedrock. In some soils, therefore, the dcgree
of erosion influences the capability grouping.

Available Moisture-Holding Capacity

. Water-holding capacity is an important quality of soil. Soils that have
limited moisture-holding capacity are likely to be droughty and have limita-
tions in kinds and amounts of ‘¢rops that can be grown; they also present
fertility and other management problems. The ranges in water-holding
czpacity for the soils in the capability classes vary to a limited degree with
82 cmount and distribution of effective precipitation during the growing
tezzon. Within a capability class, the range in available moisture-holding
<-prity varies from one climatié region to another.

Glossary

¢il'wvial solls Soils developing from transported and relatively recently
¢, .:it:d material (alluvium) with little or no modification of the original
. *=ri=ls by soil-forming processes. (Soils with well-developed profiles that
+ /2 formed from alluvium are grouped with other soils having the same
17144 profiles, not with the alluvial soils.)

‘:/'571:4511 nutriont in solls The part of the supply of a plant nutrient in
{23 ¢5il that can be taken up. by plants at rates and in amounts significant
2 £t growth: .

?f{'- ! hlo waler In solls The part of the water in the soil that can be
"+ v 4p by plants at rates significant to their growth; usable; obtainable.

.- v.otwoton The relative degree to which soils have metallic cations
"<+ -4, The proportion of the cation-exchange capacity that is saturated
"o lie cations. '
" uchamgo capacity A measure of the total amount of exchange-
- #.450ny that can be held by the soil. It is expressed in termns of milli-
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.equivalents per 100 grams of soil at neutrality (pH 7) or at some other
stated pH value. -*(Formerly called base-exchange capacity.)

‘Clay mineral Naturally occurring inorganic crystalline material in soils
or other earthy deposits of clay size—particlcs less than 0.002 mm. in
diameter. -

Deep soll Generally, a soil decper than 40 inches to rock or other strongly

.contrasting material. Also, a soil with a decep black surfacc layer; a soil
decper than about 40 inches to the parent material or to other unconsolidated
rock material not modificd by soil-forming processes; or a soil in which the
‘total depth of unconsolidated material, whether true soil or not, is 40 inches
or more.

Drainage, sofl (1) The rapidity and extent of the removal of water
from the soil by runoff and flow through the soil to underground spaccs.
(2) As a condition of the soil, soil drainage refers to the frequency and
duration of periods when the soil-is free of saturation. For cxample, in
well-drained soils, the water is removed readily, but not rapidly; in poorly
drained soils, the root zonc is waterlogged for long periods and the roots of
ordinary crop plants cannot get enough oxygen; and in excessively drained
soils, the water is removed so completely that most crop plants suffer from
lack of water. ' '

Drought A period of dryness, especially a long one. Usually considered
to-be any pariod of soil-moisture deficiency within the plant root zone. A
_period of dryness of sufficient length to deplete soil moisture to the extent
that plant growth is seriously retarded. ' ‘

Eroslon 'The wearing away of the land surface by detachment and trans-
port of soil und rock materials through the action of moving water, wind,
or other geological agents.

Fortility, coii The quality of a soil that enables it to provide compounds,
in adequate ornounts and in proper balance, for the growth of specified
Flants, vshien other growth factors such as light, moisture, temperature, and
the phyical condition of the soil are favorable.

RicMd capaciy The amount of moisture remaining in a soil after the
free vizter has been allowed to drain away into drier soil material beneath;
usually expressed ns a percentage of the ovendry weight of soil or other
convcaient unit, . It is the highest amount of moisture that the soil will hold
under conditions of free drainage ‘after excess water has drained away
following a rain or irrigation that has wet the whole soil. For pcrmeable
soils of medium texture, this is about 2 or 3 days ‘aftcr a rain or thorough
trngation.  Although generallysimilar for one kind of soil, valucs vary with
Previous treatments of the soil.

Firot .bollom The normal flood pliin' of a-stream, subject to frequent or
occasional flooding.

Paront x.nu!erlul The unconsolidated mass of rock material (or peat)
from which the soil profile develops.

lp:m'-ﬁbﬂity. goll The quality of a soil horizon that cnables water or air
Y ;rl‘.O(V; through it. It can b.e measured .quaptitati-vely in terms of rate of
oo ok water through a unit cross section in unit time under specified
“mi¢uture and hydraulic conditions. Values for saturated soils usually
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are called -hydraulic conductivity.” The permeability of a soil may be
limited by the presence of one nearly impermeable horizon even though
the others are perroeable.

Phaso, soil The subdivision of a soil type or other classificational soil
unit having variations in characteristics not significant to the classification
of the soil in its natural landscape but significant to the usc and management
of the soil. Examples of the variations recognized by phases of soil types
include differences in slope, stonincss, and thickness because of accelerated
crosion.

Profile (soil) A vertical section of the soil through all its horizons and
extending into the parent material.

hcngo (or rangeland) Land that produces primarily native forage plants
suitable for grazing by livestock, including land that has some forest trees.

Runoff The surface flow of.water from an area; or the total volume of
surface flow during a specified time.

Salino coil . A soil containing chough soluble salts to impair its productivity
for plants but not containing an excess of exchangeable sodium.

Scrlos, coll - A group of soils that have soil horizons similar in their dif-
ferentiating characteristics and arrangement in the soil profile, except for
the texture of the surface soil, and are formed from a particular type of
parent material. . Soil series is an important category in detailed soil classi-
fication. Individual series are given proper names from place names near
_the first recorded occurrence. Thus names like Houston, Cecil, Barnes,
ana Miumi are names of soil series that appear on soil maps and each con-
notes a unique combination of many soil characteristics. :

Sodic ol (alkall) Soil that contains sufficient sodium to interfere with
the rowth (of most crop plants; soils for which the cxchangeable-sodium-
parcentse is 15 or more.

Soll (1) The natural medium for the growth of land plants. (2) A dy-
nzmie natural body on the surface of the earth in which plants grow, com-
T'.2d of ynineral and organic materials and living forms.  (3) The collection
¢f nztursl bodies occupying parts of the earth’s surface that support plants
end ti1t have propertie: due to the integrated effect of climate and living
m‘-zttit:r cting upon parent materiul, as conditioncd by relief, over periods
cf time, . : '

A :oil is an individual three-dimensional body on the surface of the earth

unlike the adjoining bodie;. (The area of individual soils ranges from less
thar.x Y ecre to more than 300 acres.)
A kind of soil is the collection of soils that are alike in specified combina-
tions of characteristics. Kinds of soil are given names in the system of soil
cl;fzz;uﬁcatnon. The terms “the soil” and “soil” are collective terms used for
cli Joils, equivalent to the word “‘vegetation” for all plants.

Scil Charactoristic A feature of a zoil that can be secn and/or measured
i the field or in the laboratory on soil samples. Examples include soil
tiupe ond stoniness as well as the texture, structure, color, and chemical
wunposition of soil horizons. :

Soll management The preparation, manipulation, and treatment of soils
for the production of plants, including crops, grasscs, and trecs.

w6y
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Soil qualxtyl An attribute of a soil that cannot be seen or measured directly
from the soil alone but which is inferred from soil characteristics and soil
‘behavior under dcfined conditions. Fertility, productivity, and erodibility
'agc examples of soil qualitics (irf contrast to soil Characteristics).

Soil sutvey A general term for the systematic cxamination of soils in
the field and in the laboratories, their description and classification, the map-
ping of kinds of soil, and the intcrpretation of soils according to their
adaptability for various crops, grasscs, and trecs, their behavior under use
or treatment for plant production or for other purposcs, and their pro-
"ductivity under diffcrent management systems.

Structure, soil The arrangement of primary soil particles into compound
particles or clusters that are separated from adjoining aggregates and have
properties unlike those of an equal mass of unaggregated primary soil par-
ticles. The principal forms of soil structure are platy, prismatic, columnar
(prisms with rounded tops), blocky (angular or subangular), and granular.
Structureless soils arc (1) single grain—cach grain by itsclf, as in dune
sand, or (2) massive—the particles adhering together without any regular
cleavage as in many claypans and hardpans. (“Good" or “‘bad” tilth are
terms for the general structural-condition of cultivated soils according to
‘particular plants or sequences of plants.)

Subsofl The B horizons of soils with distinct profiles. In soils with weak
profile development, thc subsoil cani be defined as the soil below the plowed
soil (or its equivalent of surface soil), in which roots normally grow. Al-
though a common term, it cannot be defined accurately. It has been carried
over from early days when “soil” was conceived only as the plowed soil
and that under it as the “subsoil.”

Surface soll Thc soil ordinarily moved in tillage, or its equivalent in
uncultivated soil, about 5 to 8 inches in thickness.

Texturo, soil The relative proportions of the various size groups of indi-
vidual soil grains in a mass of soil. Specifically, it refers to the proportions
of sand, silt, and clay. AN

Typo, voll A subgroup or category under the soil scrics based on ‘the
texture of the surface soil. A soil type is a group of soils having horizons
fimilar in differcntiating characteristics and arrangement in the soil profile
ond developed from a particular type of parent material. The namc of a
“oif type consists of the name of. the soil series plus the textural class name
«t the upper part of the soil equivalent to the surface soil. Thus Miami
silt loam 15 the name of a soil type within the Miami series.

WWJ. tablo The upper limit of the part of the soil or underlying rock
material that is wholly saturated with water. In some places an upper,
or perched, water table may be separated from a lower onc by a dry zone.

w‘{t-r-holdlnq capacity The capacity (or ability) of soil to hold water
27ainst gravity (sce Field capacity). The watcr-holding capacity of sandy
saile 3 usually.considered to be low while that of clayey soils is high. It is
often exprezsed in inches of water per foot depth of soil.

Wat rlogged A condition of il in which both large and small pore
sPace: are filled with water. (The soil may be internnittently waterlogged

'f‘:.c“’""c of a fluctuating water tablc or watcrlogged for short periods after
an, .
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