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Why do we classify soils”?

1. Structure: to organize knowledge to enable
iInvestigation and communication

2. Scientific: to provide a framework for
establishing relationships among soils and
environment

3. Utilitarian: to establish groupings for
interpretations (e.g., optimal use, hazards)
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Soil Moisture Regimes

- Agquic: soils with a perched or real
groundwater table (gley phenomena).

- Udic: soils mostly moist. There may be a
short dry season.

- Ustic: soils that are moist for more than half a
year but have a distinct dry season.

« Xeric: soils that are moist for more than half a
year but have a dry summer.

- Aridic: soils that are dry for more than half a
year and never moist for long periods.

Soil Moisture Regimes

Climatic data and soil water balance: AWC 3%mm
J F el A M J J A S 0 N D

°c mm

30 250—
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10 150 ¢ ,F')*E~ > ) i
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Climatic data and soil water balance: AWC 342mm
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Soil Moisture Regimes

Climatic data and soil water balance: AWC 19%mm
cwm ) F M A M J 3 A S 0 N N

2 250 temperatur>
. .
2 200 *
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wise4 e ¢ " PE *
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0 100
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Climatic data and soil water balance: AWC SOmm
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0 100 o \

-10 50

Soil Temperature Regimes

Soil temperature regimes are based on mean
annual, mean summer, and mean winter soil
temperatures, measured at 50 cm.

There are six soil temperature regimes. Ordered
from lower to higher mean annual temperature:
Pergelic, Cryic=Frigid, Mesic, Thermic, and
Hyperthermic.

Soil temperature regimes are typically used to
classify at the lower levels of the Soil Taxonomy.
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Soil Temperature Regimes

+ Air and soil temperatures are related. Below depths
of 20 m (Alaska), 15 m (mid-latitude), and 10 m
(tropics), soil temperature and mean air temperature
are similar:

Temperature
—

Dapth
Imeters)

Constant through year at
10~ temperature about 1°C {2°F)

warmar than mean annual air
temperature. Prabably about
14°C, 57°F, at College Park,
Maryland.
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Histosols
(organic)

Avridisols
(dry) Alfisols
(mildly

acid clays) Ultisols

(strongly

acid clays)

Gelisols
(permafrost)

Wet, tropical forest, extreme weathering, _ |  Oxisols

Entisols
(oxides)

(recent) Cop, v low activity clays, Fe, Al oxides
AWy (‘o.  san =
ter, s fdy Spodosols
Orest (spodic
horizon)

Mollisols
(soft, dark)

— Vertisols
Lh:f'epl‘lsol:‘ (swelling
(beginning B) clays)

Andisols
(volcanic
ejecta)

Degree of weathering and soil development
Slight Intermediate Strong

IGURE 3.8 Diagram showing general degree of weathering and soil development in the different soil orders classified in Soil Taxonomy.
Iso shown are the general climatic and vegetative conditions under which soils in each order are formed.
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Soil Order Derivation Formative
element
Alfisols Nonsense symbol alf
Andisols | Jap. ando, black soil and
Aridisols L. aridus, dry id
Entisols Nonsense symbol ent
Gelisols Gr. gelid, very cold el
Histosols Gr. histos, tissue ist
Inceptisols L. inceptum, beginning ept
Mollisols L. mollis, soft oll
Oxisols Fr. oxide, oxide OoX
Spodosols | Gr. Spodos, wood ash od
Ultisols L. ultimus, last ult
Vertisols L. verto, turn ert

AU LS e 3itial) 501 adaially an) gy 3 ¢ adalie GO e alll) 3 A JS e (580
¢ @A) bas e dAll T Capall ) Jligrsyras 50 LS Coya b ¢ A5l Jed 5 soloum
Ll Glasgll das 3 Jaay g3 formative element BELEY) yaic Jhey A adaidll
Ula Caay ) Aridisols 4y i Niad ¢ duma V) dubias Cipl) eland 5 ¢ 455 (s5inn (o Y
5ol oda 8 0LV (gsiaa By () Oxisols Ay e Laty ¢ pil) Gl Ly aagd Al alaaldl
gl Jailiad Gany ) Aol dpead 3l Y1 an dsag ade gl 3y e alaiel cui)ll canaa
Al dmpdall Jalsally LeBle 5 4l (505 Gllee (1o Ao sana 5l (e gsd 300 (aSad il

) Jsaall 8 LS ¢ L

Soil Order General Features
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Alfisols develop in humid and subhumid climates, have average annual precipitation of 500-1300 mm.
Alfisols | They are frequently under forest vegetation. Characteristic features: Clay accumulation in a Bt horizon,
thick E horizon, available water much of the growing season, slightly to moderately acid.

Andisols are soils with over 60 % volcanic ejecta (ash, cinder, pumice, basalt) with bulk densities below
900 kg/m?. Characteristic features: Dark A horizon, early-stage secondary minerals (allophane,

Andisols
imogolite, ferrihydrite clays), high adsorption and immobilization of phosphorus, very high cation
exchange capacitity.
Aridisol Aridisols exist in dry climates. Charactersitic features: horizons of lime or gypsum accumulation, salty
ridisols
layers, and/or A and Bt horizons.
Entisols Entisols have no profile development except a shallow marginal A horizon. Many recent river
floodplains, volcanic ash deposits, unconsolidated deposits with horizons eroded away, and sands are
Gelisols .
Entisols.
Histosol Histosols are organic soils (peat and mucks) consisting of variable depths of accumulated plant remains
istosols
in bogs, marshes, and swamps.
Inceptisols, especially in humid regions, have weak to moderated horizon development. Horizon
Inceptisols development have been retarded because of cold climated, waterloged soils, or lack of time for
stronger development. Characteristic feature: Texture has to be finer than loamy very fine sand.
Mollisol Mollisols are frequently under grassland, but with some broadleaf forest-covered soils. Characteristic
ollisols

features: Deep, dark A horizons, they may have B horizons and lime accumulation.

Oxisols are excessively weathered, whereas few original minerals are left unweathered. They develop
Oxisols |only in tropical and subtropical climates. Characteristic features: Often Oxisols are over 3 m deep, have
low fertility, have dominantely iron and aluminium clays, and are acid.

Spodosols are typically the sandy, leached soils of cood coniferous forests. Characteristic features: O
Spodosols horizons, strongly acid profiles, well-leached E horizons, Bh or Bs horizons of accumulated organic
material plus iron and aluminium oxides.

Ultisols are ectensively weathered soils of tropical and subtropical climates. Characteristic features:

Ultisols . . Lo .
Thick A horizon, clay accumulation in a Bt, strongly acid.
Vertisols exist most in temperate to tropical climated with distinct wet and dry seasons. They have a
Vertisol high content of clays that swell when wetted and show cracks when dry. Characteristic features: Deep
ertisols

self-mixed A horizon, top soil falls into cracks seasonally, gradually mixing the soil to the depth of the
cracking.

& oxic (381 gsind Al oyl il Siad ¢ il Ay (e Lajaad s gy JS) ) ey 138 (e
- histisol &) (aca & dygpmc 33k %30 (o0 S (ggiad Al @il 5 oxisol Ay e
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Formative element |Derivation Meaning or Connotation

alb L. albus, white Presence of an albic horizon
aqu L. aqua, water Characteristics associated with wetness
ar L. arare, to plow Mixed horizon

arg L. argilla, white clay Presence of an argillic horizon
bor Gr. boreas, northern Cool climate

calc L. calcis, lime Presence of a calcic horizon
camb L. cambiare, to exchange Presence of a cambic horizon
cry Gr. kryos, cold Cold climate

dur L. duras, hard Presence of a duripan

fibr L. fibra, fiber Least decomposed stage

fluv L. fluvius, river Flood plains

fol L. folia, leaf Mass of leaves

gyps L. gypsum, gypsum Presence of a gypsic horizon
hem Gr. hemi, half Intermediate state of decomposition
hist Gr. histos, tissue Organic soil material

hum L. humus, earth Presence of organic matter
ochr Gr. base of ochros, pale Presence of an ochric epipedon
orth Gr. orthos, true The common ones

plagg Ger. Plaggen, sod Presence of plaggen epipedons
per L. perennis, all year Perudic soil moisture regime
psamm Gr. psammos, sand Sand textures

rend Polish Rendzina, limestone soil |IRendzinalike

sal L. sal, salt Presence of a salic horizon
sapr Gr. sapros, rotten Most decomposed stage

stat Gr. statiskos, stationary No congellipedoturbation

torr Gr. torridus, hot, dry Torric soil moisture regime
trop Gr. tropikos, of the solstice Continually warm

turb L. turbidus, disturbed Active congellipedoturbation
ud L. udus, humid Udic soil moisture regime
umbr L. umbra, shade Presence of an umbric epipedon
ust L. ustus, burnt Ustic soil moisture regime

vitr L. vitrum, glass Presence of glass

xer Gr. xeros, dry Xeric soil moisture regime
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Formative element |Derivation Meaning or connotation

Acr Gr. akros, at the end Extreme wethering
Agr L. ager, field An agric horizon

Alb, Al L. albus, white An albic horizon
Anhyd Gr. anhydros, dry Without water

Aqui, Aqu L. aqua, water Wetness

Arg L. argilla, white clay An argillic horizon
Bor Gr. boreas, northern Cool climate

Calc L. calcic, lime A calcic horizon
Camb L. cambiare, to exchange A cambic horizon

Cry Gr. Kryos, cold Cold climate

Duri, Dur L. durus, hard A duripan

Dystr Gr. dys, ill; dystrophic, infertile |Low base saturation
Endo Gr. endon, within Groundwater

Eutr Gr. eu, good; eutrophic, fertile |High base saturation
Epi Gr. epi, upon Perched water table
Ferr L. ferrum, iron Presence of iron

Fluv L. fluvus, river Flood plain

Fulv L. fulvus, deep yellow Dark yellow epipedon
Frag L. fragillis, brittle A fragipan

Fragloss Compound of fra(g) and gloss |See the formative elements frag and gloss
Geli Gr. gelid, very cold Permafrost

Gloss Gr. glossa, tongue Interfingered horizon boundary
Gyps L. gypsum, gypsum Gypsic horizon

Hal Gr. hals, salt Salty

Hapl Gr. haplous, simple Minimum horizon
Hum L. humus, earth Presence of humus
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Hydr Gr. hydro, water Presence of water
Kandi Modified from kandite A kandic horizon
Kanhapl Compound kan(di) and hapl Thin kandic horizon
Luvi, Lu Gr. louo, to wash Iluvial

Med L. meda, middle Temperate climate

Melan, Melano

Gr. melas, black

Melanic epipedon

Natr Modified form natrium, sodium |A natric horizon

Pale Gr. paleos, old Old development

Petro Gr. petra, rock Petrocalcic horizon

Plac Gr. base of plax, flat stone Presence of a thin pan
Plinth Gr. plinthos, brick A plinthite

Psamm Gr. psammos, sand Sand texture

Quartzi Ger. quarz, quartz High quartz content

Rhod Gr. base of rhodon, rose Dark red colors

Sali, Sal L. base of sal, salt Salic horizon

Sombri Fr. sombre, dark A dark horizon

Sphagno Gr. sphagnos, bog Presence of sphagnum moss
Sulfo, Sulf L. sulfur, sulfur Presence of sulfides

Torri L. torridus, hot and dry Usually dry

Trop Gr. tropikos, of the solstice Continually warm

udi, ud L. udus, humid Udic soil moisture regime
Umbr L. base of umbra, shade Umbric epipedon

Usti, ust L. base of ustus, burnt Ustic soil moisture regime

Vermi, Verm
Vitri, Vit

Xero, Xer

L. base of vermes, worm
L. vitrum, glass

Gr. xerox, dry

Wormy, or mixed by animals
Presence of glass

Xeric soil moisture regime
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Horizone | Depthcm Colour (m) 0.M% Clay % | CaCO3% BSP
Al 0-10 10YR 3/2 3.2 10 5 46

E 10-15 10YR 4/4 1.5 8 4 38

B1 15-27 10YR 3/2 2.6 16 5 45
Btk2 27-56 10YR 4/4 1.5 21 16 46

C 56-95 10YR 5/4 0.9 16 7 57

Soil Moisture Ustic

S.T.R. : Mesic
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