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Soil Classification

Ihere are several systems of soil classification, Op the by

Sis of the

formation, especially the nature of origin of mineral matter, soilg are Ciassil':node of .
residual soils and (/i) transported soils. °da; i
(/) Residual soils—Residual soils are those in which the s0ij f"fmati f’
weathering and pedogenesis occurs at the same place, ' N je
(#1) Transported soils—Transported soils are those where the Weathereq m
is taken away at other places by several agents, l)cpcnding on the Nature
transporting agents, the transported soils may be: (a) colluyial (by gravity), () all ﬂ\e
(by running water), (¢) glacial and (d) eolian (by wind), Uvia|

Soils rich in lime are called pedocals. Those characterized b
iron and alumina content are called pedalfers. Pedalfers generally te
Whereas pedocals give alkaline reactions. The mature soils
are generally rich in lime, but in areas of abundant rainfal] ¢
are also known as “forest soils”

ya relatively hi

o nd lowardg acidity
i arid and semj 4 X

hey are deficient, Pedalfer
and pedocals as “grassland s0ils”, The Presence of
lime in the soil is often an indication of fertility. If time is in faj x

e e i

Iftime is present in fair quantity, othe, é
soluble minerals essential for plant growth, such as phosphates, Nitrates and potash ar
also available abundantly. The presence of such minerals is conduciye tq a stable so;
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Te United Statec SR ‘ A
~ The \ nited States Department of Agricultures (USDA) Seventh Approximation
soil \-I;\S.\fhk-\ll\)_n n\\\iglillcs clcvcn mﬁemu SO as tollows: (i)()xisnls. (m Aridisois,
(i) Mollisols, (iv) Alfisols, (v) Ultiso

. g Is, (vi) Spodosols, (vir) Entisols, (viii) Inceptisols,
(ix) Andisols, (x) Vertisols, (x7) Histosols.

Fig. 3.9 shows the soil orders

'S he loosely arranged by latitude, beginning along the
equator. A brief description of the v

arious orders is given below:

o “gxz\

EEUEL IR

Fig. 3.9 : Major soil types in the World according to USDA'S Seve

nth Approximation soil
classification (1960)

1. Oxisols—These tropical soils covering 9.2% world’s land area are
characterized by remarkable moisture and lemperature intensity and uniform day length
which greatly affect soils. These are very old and highly weathered soils. These soils
are highly acidic with a high concentration of iron and aluminium and a limited A-

horizon. Although easily worked, low humus content and poor cation-exchange capacity
of these soils limit fertility.

Early *slash and burn’ shifting cultivation practice were adapted to these soil
conditions and formed a unique style of crop-rotation. Later on, plantation system was
introduced here, putting enormous pressure on the remaining tracts of forest that
proved disastrous. The disturbed oxisols suffered a heavy soil loss besides an increased
rate of extinction of plant and animal species.

2. Aridisols—These are the most extensive soils covering 19.2% of the world's
land area. These sandy soils, usually of pale light colour, are formed in arid and semi-
arid regions. Low humus content (due to sparse vegetation), high mineral salts, and
lack of water usually make them unsuitable for agriculture. Salinization complicates
farming in aridisols. Careful introduction of irrigation and fertilizers increases the

agricultural potential of aridisols. In the Nile and Indus river valleys, the aridisols are
intensively farmed.

3. Mollisols—Mollisols (or grassland soils) cover more than 9% land area of the
world. These are soft, dark soils, usually formed under temperate grasslands in semi-
arid climates. High humus content and workable texture make them ideal for agriculture.
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«d Steppes belong to this soil group. Agriculture ran
t‘l( - ;

Soils of the Praires i farming to grazing along the drier portjop,

\al gre S of th
el pra ; ; e
we-scale commercial g o145 are common in these soil
from |.|||),k \;\ I fertilization high crop yu,ld.s are co S kn0Wn as the
sonl order. Wath fe ‘ o 115
Chermozems in the Steppes. ‘ v e . ;
Il sf calcification (involving the '”uvfated a'CCttlrl‘nulatmn of Calclum
1¢ Progess o < 3 : 3 X |20n5 |n ese A
bon ||t ('u magnesium carbonate 1n the B and thor 7 a:e ida ;Ollstfluses the
-arbonate agne: s PR 4
:\rln tion of *Caliche® or *Kankar’ deposis. Such depo Y lound in Centry)
\ «

' al > West-C i
\d western Australia, Kalahari desert, and high plains of the west-central Unite States
dand westerm/ dHa, Nadle

uivalents in Thorp & Smith (1949)

Table 3.2 : USDA 7th /\pproximutc kq

IR 7 O ey
. Approximates Equivalents in Thorp & Smith (1949
Order ppro? : - Al voner e
I. Entisols Zonal soils, Some Low Humic Gley Soils
2. Vertisols Grumusols o :
3. Inceptisols  Andosol Brown Acid, Brown Forest, Low Humic Gley, Humic Gley
Soils :
4. Aridisols Desert. Reddish Desert, Sierosem, Solonchak, Brown Soil, associateq
Solanetz
3. Mollisols Chestnut, Chernozem, Prairie, Rendzinas, Brown Forest, associated

Solonetz, Humic Gley Soils
6. Spodosols Podsols, Brown Podsolic Soils, Ground Water Podsols

7. Alfisols Grey Brown Podsolic, Grey Wooded Soils, Non-Calcic Brown Soils,
Degraded Chernozem, associated Planosols, Half-Bog Soils 4
8. Ultisols Red Yellow Podsolic Soils, Reddish Brown Lateritic Soils, associateq
Planosols and Half-Bog Soils
9. Oxisols Laterite Soils, Latosols
l 10. Histosols Bog Soils

; 4. Alfisols—Alfisols are widely occurring soils, covering about 15% of the world’s
land area. These are moderately weathered forest soils extending in five sub-orders
from near the equator to high latitudes. Most alfisols have a greyish brown to reddish
ochric colour. Alfisols are moderately acidic soils, formed under forests and mixed
trees and grasses in humid, mild climates, Moderate fertility and good moisture supply
make them favourable for agriculture, particularly grains, hay, and dairy products in
humid continental/hot summer climates. In moist winter/dry summer climates of the
Mediterranean region, these productive soils are intensively farmed for fruits, nuts and
special crops like grapes, citrus, almonds, figs, etc.

5. Ultisols—Ultisols are highly weathered forest soils with five sub-orders. An
alfisol might degenerate into an ultisol due to increased weathering under moist
conditions. These soils extend over 8.5% of the world’s land area. Their reddish brown

the A-horizon. Heavy leaching of
uced by certain cultural practices
co, which deplete nitrogen and
pond well if subjected to good

Lo mahs MR

s il edb

colour is due to residual iron and aluminium oxides in
nutrients results in low fertility. Fertility is further red
and soil damaging crops such as cotton and tobac
expose soil to erosion, However, these soils res

.
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management like crop rotation that restore

. : s fixed nitrogen and cultivation practice -
(hat prevent sheet wash and soil erosion.

0. Spodosols—The spodosols (northern coniferous forest soils) and their four

sub-orders occur generally to the north and east of the
5 4% world’s land area. These soils are found in cold
porthern hemisphere only. These

alfisols. These soils cover about
and forested moist regimes in the
o soils form from sandy. Parent materials, shaded under
cvergreen coniterous forests; These soils lack humus and clay in the A-horizon. These

are ;IL‘I'dlt"SUII.‘i. Pheir ash gray colour is characteristic of a formation process called
|md/n||/:|t|un.

Cultivation of these soils requires an addition of nitrogen, phosphate, and potash

and crop rotation. An addition of limestone to these soils can significantly increase the
yields of crops like corn, wheat, oats, and hay.

7. Entisols—The entisols (recent. undeveloped soils) cover 12.5% land area of
the world. These soils lack vertical development of horizons. The five suborders of
this soil group are based on differences in parent materials and climatic conditions.
However, entisols are not climate dependent, for they occur in many climates worldwide.

The entisols are generally poor agricultural soils, although those formed from
river silt deposits are quite fertile. Their fertility is adversely affected by too little or too
much of water, poor structure, and insufficient accumulation of weather nutrients.
Steep slopes, alluvium-filled flood plains, poorly drained tundra, tidal mud-flats, dune

sands, and ergs (sandy) deserts and glacial out-wash plains are characteristic regions
of entisols.

8. Inceptisols—Inceptisols (weakly developed soils) and their six sub-orders
are inherently infertile. These soils cover nearly 16% of the world’s land area. These
soils include a wide variety of soils, exhibiting a lack of maturity and an evidence of
weathering. Inceptisols are associated with moist soil regimes. These soils include the
soils of the Arctic tundra, glacially derived till and out-wash materials, and alluvium of
the flood-plains. Their productivity varies from excellent to poor.

9. Andisols—Andisols (volcanic parent materials) with seven sub-orders occur
in areas of volcanic activity. Until 1990, these soils were included in the categories of
inceptisols and entisols. In these soils weathering and mineral transformations are very
important. Andisols possess a high water holding capacity and develop a moderate
fertility, but lack in phosphorus. The fertile fields of Hawaii produce cane sugar and
pine apple. Andisols are limited in their distribution, but highly useful, locally.

10. Vertisols—Vertisols (expendable clay soils) are heavy clay soils, located in
regions of highly variable soil moisture balances through the seasons. These soils
occur in sub-humid to semi-arid moisture conditions, and under moderate to high
temperature patterns. They frequently form under savanna and grassland vegetation in
tropical and sub-tropical climate.

Vertisol clays are black when wet and range to brown and dark gray. These deep
clays swell when moistened and shrinked when dried. Repeated swelling and shrinking
causes vertical cracks in these soils. Vertisols are high in bases and nutrients and are
good for farming. The soils of Deccan region of India are exceptionally good for
cotton cultivation. Elsewhere, they are planted with grains, sorghum, and corn, efc.

czre s wmpagt PR SR ST EPIESEANRL 0]
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Histosols Histosols (organic soils) with four sub-orders are formed from
stosols— : _ g A : .
. f thick organic matter Ihese soils were formed in the former lakes in
‘ 4 Marsh are 2 few examples. Histosols also form in

| condtions for peat formation.

Soil Classification W ith Reference 10 Agnculturf gy
! : broad types of soils were distinguished. Urvarg

i imes | a, two
During ancient times 10 India, ‘ . U
3 \. In the sixteenth century, agricultural land was classified into
four types on the basis of suitability of crops as dct;rmm:d b}/ sourc:s of irrigation,
These four types were:Barani, Nehri, Sailabi an Abi. In th: t;m;teer;t c'cmury,m
states of India were divided into assessment circles, on the basis 0 soi m i
n. which collectively determine sojj

of water and Sources of irrigatio . . .
productivity and agricultural patterns. On the basis ?f such mform.ayon alable Sl
Nehri, Khadar, Bangar, Chhachhra, Naili, Rohi, Rangoi,

was classified into Barani, : : g 775
Bagar Tibba, Tal, Bet etc. The classification of soils on scientific lines was undertaken
‘ dia was founded. Voelkar (1893) and Leather

only when the Geological Survey of In :
lated to broad regional complexes of

E (1898) recognized five major groups of soils re ' . '
climate and regolith. These five major types are: alluvial soils, sandy soils, black soils,

laterite soils and red soils. '
Since crop growth and production are the main functions of the soils under
fication should be agronomic (based on texture).

’ cultivation, the criteria of soil classi

Classification of soils for planning purposes should be based more on their agricultural
' capability rather than on their genetic characteristics. Accordingly, the agronomic and
peneralized classification of soils of India exhibit six major categories : (i) alluvial soils,
(i ) laterite soils and (vi) other soils

; (i) sandy soils, (iii) black soils, (iv) red soils, (v
1. Alluvial soils—These soils comprise 23.4% of the total soil cover. These
soils are highly fertile, contributing the largest share of agricultural wealth of the country.

These soils are very suitable for the cultivation of wheat, rice, sugarcane etc. and at

some places gram, barley, maize are also raised on these soils.

2. Sandy soils (desert soils and grey brown soils)—These soils comprise
about 8.46% of the total soil cover. These are suitable for high salt toterant crops, e.g. 1
barley, rapeseed, mustard, cotton and also medium salt tolerant crops such as wheat,

maize, millets and pulses.
3. Black soils—These soils are found on a variety of rocks such as basalt

gneiss and schists. On the basis of fertility these soils are further classified into p
black. medium black, shallow black and poor mixed red and black soils. This soil
group comprises 24.12% of the total soil cover of the country. These soils are most
suitable for cotton, wheat and sorghum (jowar). With irrigation facilities rice

sugarcane are also grown.
4. Red soils—These soils include red loamy soil velly s

and red yellow loamy soils. Together they compris); 29.5&‘;:1#:;3?!2%1
ey are gen;rally deficient in nitrogen, phosphorus and humus ‘and“ al
d fertility. Their agricultural value depends on the extent of thei
A large variety of crops such as rice, sorghum, millet (ragi) :
irrigation, while millets, pulses and gram are raised under rainfe

ons o
itudes. Bog and
yns and produce idea

cumulati
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& Mountain Soils

"1 Black Soils

Desert Soils ”_%_.‘r
Sub-Montane Soils 9%1, i

Laterite Soils = )

>

g ®
_ 3
= 5 & o
Grey and Brown Soils

INDIAN OCEAN

Red Soils

Red and Yellow Soils
{Hi

Fig. 3.10 : Soils of India.

6. Other soils—These soils include hill soils, sub montane soils, mountain mea'df)w
soils, Tarai soils and skeleted soils. They cover 10.64% of the total soil cover and ex!nblt'a
variety of texture, colour, profile and degree of development. They are usually deficient in
nitrogen, phosphorous and humus. Forest soils are suitable for orchard crops, fof"’St s
Mmaize and wheat. They may be used for rice and plantation crops after temcmg‘)'rml
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Soil erosion g iy - y
Soil eros and plant food from the top layer and its leachmg

, o rosion. Soil erosion is caused b i

by the agents of denudation 18 called soil erosion. S(?lldein e o, and);runmng
water on sloping lands, by winds over the drier ared> gnb the nature of soil ty s
on lake and ocean shorelines. Soil erosion 15 influenced by » SI€Epness

Ihe removal of organic matter

WORLD'S HUNTING AREAS

Fig. 3.13 : Desertification in the World
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Role of Physical Factors in lericulture
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N \](w’\\-\_ climate, L'\I\L‘L‘iull\ “‘i”‘il” ar

‘ : 1d by crops

. rown, £ >

ccelerated rate on long and steep slopes. i rosion takes place with an
® Heavy rains cause flash runoff that leads to sever

nd crops grown do have their influence on soil ¢

e degree of exposure of soil. For example,

¢ erosion. Agricultural practices
rosion, as the crops grown vary in
‘ crops like alfalfa, grasses, pastures and
.mall grain crops are soil protecting, while cotton. maize, beans, tobacco, potat d
most of the other vegetables are soil eXposing crops. Soil‘ cxpo;il1g c‘rops‘lz;)datg 22”

Crosion.

he semi arid : ik
o [n the semt arid and arid areas, owing to insufficient vegetative cover, wind

erosion is quite significant Overgrazing and devegetation also increase soil erosion.

[he \l*‘”‘ reg *‘I“O” (l" livestock causes excessive grazing and trampling of the vegetation.
)¢ S

Ihe bare soil 1s then exposed to wind erosion. Mismanagement of forest and soil

resources has increased the process of desertification in the sub tropical and semi-arid
temperate regions.

INDIA
SOIL EROSION

=N

U _Se

ww
“(Guanai |
! A S A
i M
I
\
Bhubaneshwar 1)

Coastal Erosion

Panaji

Gully Erosion (Sheet Erosion)

00 9 *

2%/ Sheet Erosion ;
o Erosion due to shifting cultivation
A . d
EXSE | | Desert Erosion (Aeolian)

. °
’ | // Glacial Erosion o
== Limits of Wind Erosion %
L |

Lim 2 14 - Mninvr aveas of soil erosion in India
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depends on the thin (less than 30 ¢in) layer b

, top soil. Under natural conditions, soil is constantly being
formed by the physical and chemical ch‘()lllp().\ili()ll of rock material and by the decay ol (;r[:‘;arlic maltler.
Soil erosion IS & “_“'“"“I process. Under most natural conditions the rate of soil formation equals or
ceeds the rate of soil erosion, so that soil depth and fertility tend to increase with time.

e When land is cleared and planted to crops or when the vegetative cover is broken by overgrazing,
Jeforestation, or other disturbances, the process of soil erosion inevitable exceeds. (please check this
word) The life-sustaining cover of top soil becomes thinner and eventually disappears, leaving behind
only sterile subsoil or barren rock. Thus, the renewable soii resource is converted through human impact
‘nto a non-renewable asset, Water and wind denuded plains become non-arabie. Many early civilizations
were ruined, thus. Any massive destruction of the soil resource could spell the end of the civilization it
has supported.

. Farmers have devised ingenious ways to prescrve and even improve the soil resource upon which
heir lives and livelihoods depended. They have practised fallowing, terracing, and crop rotation. Farming
skills have not declined in recent years. Rather, pressures on farmlands have increased with population
orowth. Farming has been forced higher up on steeper slopes, more forestland has been converted to
cultivation, grazing and crops have been nushed farther and more intensively into semi-arid areas, and
existing [ields have had to be worked more inlcnsivcly.\Many traditional agricultural systems and areas
that were ecologically stable and secure until 1950, are disintegrating under the pressures of growing
nopulation. The evidence of that deterioration is found throughout the world and expresses itself in two
ways - (i) throug hdecreasing yields of cultivated fields and (ii) in increased stream sediment loads and
down stream deposition of salt. In Guatemala, nearly 40% of the productive capacity of the land has
been lost through erosion. The figure is 50% in El Salvador, 75% in Turkey (54% is severely eroded).
Haiti has no high-vaiue soil left at all. In India 25% of the total land has been eroded — some 13 mullion
hectares by wind and nearly 74 million hectares by water. China lost 15% of its arable land due to
crosion. between 1960 and 1998. Worldwide, an estimated 6 to 7 million hectares of existing arable land
are lost to erosion each year.

e Astopsoil is progressively removed, decline in yields occurs. The removal of an inch of top soil in
the United States has resulted in an average decline of 6% in wheat and crop yields. In Mexico, productivity
of land dropped from 3.8 to 0.6 tonnes of corn per hectare as a result of removal of 7 inckes of top soil.
Fertility of soil is reduced through excessive farming pressures even if soil is not physically lost from the
surface.

* Off-farm erosion evidence is provided by siltation loads carried by streams and rivers and by the
downstream deposition of lands. All the major rivers of the world carry huge amounts of eroded material
(load) and deposit the silt at various sites. In the United States, about 3 billion tonnes of sediments are
washed int owaterways each year. This results in reduced reservoir capacity, fish kills, dredging costs
efe. The world’s river about 23 billion tonnes of sediment to the oceans each year, while additional
billions of tonnes are deposited along stream valley or in reservoirs.

Agricultural soil depletion through erosion, sait accumulation, and desertification has been called
“the quiet crisis™, It is frequently accelerated by practices for increasing crop yields. Few governments
have responded meaningfully to the loss of national wealth and food security that erosion threatens, In
many cases, land degradation has proceeded so far that reclamation is no longer economically possible.

Soil erosion is a crisis of growing importance and calls for immediate action. The Worldwatch
Institute report of the mid 1980s projected a 19% decline in cropland per person between mid 1980s and
2000. This rate of decline has prefound significance for food production trends and for economic and
political stability in the world.
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factors "\,ff:?:tli.nfh?‘:n:::te °f Soil Erosiop b; f’::tlzaq together.
) :::,:I: i‘mportant fauo?;';i[:;?;;‘glll@tion i.n = 'EMeatly affects erosion rates. However, even

rains Cm;.cljl::te Seri((:lls Crosion even in atge::(:);}:eof:as()nalldistribution ofthe r:a'mfa\\. Intensive

soil erodibility and surfy 15013 annual rainfall.

?nﬂucnce of agriculture Oncseoic‘(’::;r'. Soil structure greatly influences a soil’s erodibility. The
intensity of tillage operation, 3100 depends mostly on the amount of surface over and the

A dense
Provides excellent protection from eros;:oo: £ seaton. vith sl rediducionns i

3. Topography : The slope of the

terraj : g 3
erosion. Steep slope greatly iner Crrain greatly affects the intensity of surface runoff and soil

[ o s
ases the velocity of runoff and the rate of erosion.

: ! . \
Vea cures for Controlling Soil Erosion by Water (S o )“ memh} )

gome important erosmq control practices include : (1) Contour farming, (2) Strip cropping, (3)
Terracing (4) Gully reclamation, (5) Conservation tillage, and (6) Afforestation on hill slopes and along
e river banks.
1. Contour farming : It may be defined as
angles to the direction of the slope.

tl
ploughing, seeding, cultivating, and harvesting at right

2. Strip croppi_ng : It is the practice of growing crops that require different types of tillage such
row and sod in alternate strips along the contours or across the prevailing direction of the wind.
A row crop, such as corn, cotton, tobacco, or potatoes, and a cover crop of hay or legumes are
alternated along the contours, Strip cropping is frequently combined with crop rotation.

3. Terracing : It has been practised by humans for centuries. It was used by the Incas of Peru and
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operations. Small gullies can be ploughed.

systems leave enough of the previous crop residues s

gyt gy sy “esOurce,

by the ancient Chinese. A variety of terraces are in use aroundI t‘ht:r::::rl_d;;dsz;‘;\rthe Uniteg
States, two types of terraces — the ridge terrace and the channel (e l‘ICted,

ion channels 100 large to bc’erased by °fdlnary o

f severe gullying, small check damg .

In case O _
Is may be effective. Earth, stone, and ¢,,

Gully reclamation : Gullies are eros
gully. Soil may be stabilized by P'anting

manure and straw constructed at 6 meter interva
concrete dams may be built at intervals along the i
rapidly growing shrubs, vines, and trees (especially wil ows;. R
Con i i . tri hing of the soil to reduce er . ation tjj|
servation tillage : It restricts ploughing ' that at least 30% of the soil Suﬁaceas
llage increased from 2% of the hary,

in the year 2000 in United States.

rees should be planted on hill sjopeg

covered when the next crop is planted. Conservation ti
be constructed and concrete or stone

croplands in 1962 to about 35% in 1994, and to 50%
Afforestation on hill slopes and along river banks : T

and alongside the river banks. In addition, drains should.
he caving of river banks.

pitching erc. should be done for checking t
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