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« Earth's solid, rocky outer layer
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INTRODUCTION

lithosphere is the rigid rocky outermost shell
of the earth.

formed by hot molten material
rich in organic matter

science deals with study of earth is

seismology
ust

. . mantle
sial sim
core






Types of weathering

* Physical : heating and cooling, water, wind

* Chemical : hydrolysis, oxidation, carbonation

* Biological : plants; phytosphere

animals; zoosphere
* Process of soil development: Paedogenesis
e Study of formation of soil : Paedology






Factors affecting soil formation

e Active factors

> temperature
> humidity/moisture
> organisms

* Passive factors

> parent material
> topography

> time



Soil profile

O-horizon (organic)- Litter Layer
topmost horizon containing organic matter
organic matter starts

A-horizon

humus and other organic materials are mixed with
mineral particles

dark in colour and porous
B-horizon
mineral soil layer consisting of clay, silt and sand

coarse textured, large amounts of iron and aluminium
compounds

A and B together are called : SOLUM

solum along with O- horizon : TOP SOIL
C-horizon

incomplete weathered rocks, poorly developed
D-horizon

unweathered parent rock forms base of soil profile




O - The overlying organic horjzon

A - Humus horizon— Lop
Soil
Solu

B - Mineral horizon_L

C - Pedogenic substrate

D «Parent rock
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SOIL STRUCTURE SHOWING DIFFERENT LAYERS



Soil Classification

* On the basis of mode of formation

s*residual soil: found at the place of their
formation

sstransported soil: taken away at other places
colluvial soil: gravity

l. alluvial soil: running water

Il. glacial soil: moving of glaciers

V. eolian soil: wind




On the basis of nature and composition

 Black soil

o ideal for cotton crop

o formed due to solidification of lave

o black due to compounds of iron and aluminium
o mainly found in Deccan Plateau

o high moisture retention level

o lack in P, N and organic matter



A

Black Soil in Madhya Pradesh




* Red soil

o formed due to decomposition of ancient
crystalline rocks like granites

o rich in iron and magnesium

o cover Tamil Nadu, Karnataka, Andhra Pradesh,
S.E. Maharashtra

o deficient in N, P and humus but rich in potash
o suitable for rice, millets, tobacco and vegetables






 Laterite soil

o consists of clay rich in iron and aluminium
hydroxide

o soil is found in typical monsoon conditions

o found in Western Ghats, Eastern Ghats,
Maharashtra, Karnataka, Kerala, Orissa, West
Bengal, Assam

o poor in N and minerals

o best for tea, coffee, rubber, cinchona, coconut,
rice and millet



LATERITE SOILS




 Forest and mountain soil

o found on hill slopes

o formed by deposition of organic matter
o very rich in humus

o deficient in potash, P and lime

o plantation of tea, coffee, spices and tropical
fruits

Arid and desert soils

o sandy and poor in organic matter

o found in arid regions in Rajasthan

o nitrates and phosphates are present







« Saline and alkaline soils

o found in drier parts of Bihar, U.P.,, Haryana,
Punjab, Rajasthan and Maharashtra

o accumulation of salts make the soil infertile
- Peaty soils

o large amount of organic matter

o found in districts of Kerala

 Marshy soils

o high in vegetable matter

o found in northern Bihar, coastal parts of Orissa,
Tamil Nadu, West Bengal and parts of U.P






Components of soil

* Mineral matter/ inorganic matter (approx.45%)

gravel more than 2mm in diameter
. coarse sand: 0.2-2 mm in diameter
1. finesand :0.02-0.2 mm in diameter
V. silt : 0.002-0.02 mm in diameter
V. clay . less than 0.002 mm in diameter
Water holding capacity:  Clay> Silt> Sand>Gravel




* Soil Air (approx.25%)

e Soil water (approx.25%)
capillary water: only available water
combined water: hydrated oxides
hygroscopic water: inside soil particles
gravitational water: flows down the earth
run-off water: flows down the slope

* Organic matter (approx.5%)
litter: undecomposed
duff: partially decomposed
humus : fully decomposed




* Soil nutrients
macro-nutrients (9)
micro-nutrients (7)
eutrophic soil : nutrient rich soil
oligotrophic soil : nutrient deficient soil
Soil organisms
macro-organisms: rodents; rats and rabbits

meso-organisms: annelids; earthworms,
snakes

micro-organisms: micro-organisms; bacteria
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e Sandy soil .
ight soil; 85% sand; 15% silt and clay

Nigh porosity
oose soil with low water holding capacity
ess fertile, not rich in nutrients
* Clay soil
50%clay and 50% silt or sand

cold or heavy soil
very fine grained material with very less air spaces

fine pore spaces have high water holding capacity




e Silt soil
minerals like quartz and fine organic particles
90% silt; 10% sand (most fertile)
good porosity
poor in nutrient supply

* Loamy soil B
40% sand, 40% silt and 20% clay| !
best soil for plant growth
root penetration is good

* Sandy loamy soil
70% sand, 30% clay and 30% silt ke
moderate coarse textured
good water holding and good aeration
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Soil Translocation

e Leaching

complete chemical removal of
substances from the soil profile
* Eluviation

e Y

movement of fine mineral particles guviation s

A Horizon

out of an upper layer in a soil B
profile "'"V'a"°" [} B Horizon
* [lluviation Fit g
deposition of fine mineral particles
in a lower soil layer



Soil Pollution

e Alteration in physical, chemical and biological
properties of soil by addition or removal of
substances and factors which decreases the
soil fertility is called soil pollution.

* Soil pollution can be positive and negative.



Soil pollution and its pollutants

* Positive soil pollution is

due to addition of
unwanted wastes in the
soil like: urban waste,
industrial waste,
agricultural activities,
mining, hospital waste,
radioactive wastes etc.

* Negative soil pollution is

due to loss of various
components from the soil
through soil erosion by

water and air, faulty
cropping pattern,
intensive agriculture,
imbalance use of
fertilizers and
development activities
like urbanization,

industrialization, mining,
construction etc.



Soil pollution and pollutants

Soil Erosion
Soil erosion is slow and continuous process of loss of
top layer of soil by natural as well as man-made

processes, also known as creeping death of soil.

It can be normal/geological erosion and accelerated
erosion

Agents of soil erosion
Water and wind are the main agents of soil erosion.



 Water erosion is the loosening of soil particles by surface
flow action of water and falling of rain drops is called water
erosion. The types of water erosion are:

J Sheet erosion: when the top layer of soil is washed away in
uniform layering over larger area is called sheet erosion.
This type of erosion is most destructive and unseen
erosion, mostly seen in plains.

M Rill erosion: The well-defined finger-like small channels are
formed, when silt laden water moves down from
hill/mountain from where it carried away soil particles is
called rill erosion.

U Gully erosion: When the rills formed are not checked, these
thin channels become wider, form deep / larger grooves
called gullies. It further takes away large portion of top soil
due to heavy rains/water.in simple words, extended form of
rill erosion is gully erosion, mostly seen in hills/mountains.
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* Wind erosion: This type of erosion is common in
dry/arid regions, where the soil is mainly sandy with
poor vegetation. This erosion is due to deforestation
and overgrazing, causing more dust storms resulting in
saltations ( evaporation of water due to high
temperature leaving salt behind), suspension (fine dust
suspended in air deposited on other place by wind),
surface creep(heavier soil particles simply pushed
along the wind).

* Other form of erosion is landslides (rocks fall of due to
heavy rains/winds under the influence of gravity) and
river/stream bank erosion due to high speed of water
mainly from the curves of stream, also known as
riparian erosion.




Causes of soil erosion

Deforestation

Overgrazing

Shifting cultivation

Faulty agricultural practices
Litter collection



Causes of soil erosion

Deforestation: Cutting down of trees in large numbers results in
flash floods due to little obstruction in the movement of water.
Water retaining capacity of soil also decreases leads to soil erosion.

Overgrazing: Overgrazing of mountains, forests and pastures by
cattle, sheep and goats make the soil loose, which becomes prone
to both water and soil erosion.

Shifting Cultivation: This practice is common in North-east India
where land is clear for cultivation, and tribal people move to
another patch of forest for cultivation. This practice of clearing the
forest at different places for crop cultivation is called shifting/jhum
cultivation, prevalent in Jhum forests.

Faulty agricultural practices: Faulty cropping pattern also cause soil
erosion by wind and water. For example, wheat-rice cropping
pattern in Punjab is one of the major reasons for degradation of soil
quality.




Prevention and control of soil
pollution

Reduction of wastes at the source generation.

Recycling of garbage wastes example, paper, rags,
plastics, metals, glass, polyethylene etc.

Judicious /minimize the use of chemical fertilizers and
pesticides.

Agricultural/ Horticultural/ garden wastes like husk,
leaves, twigs, bagasse can be recycled to form
board/paper/compost.

Increase the use of bio fertilizers, manure and
compost.

Encourage the practice of planting saplings by
afforestation and reforestation.



Methods of soil conservation

Forestry Methods

Reforestation- Planning trees in denuded areas.
Afforestation- Planning trees on bare regions.

Pastures- Controlled grazing through pastures
development can decrease soil erosion.

Wind breaks- Planning alternate rows of trees
and shrubs at right angles to divert wind
direction, reduce wind speed and prevent
erosion.




Methods of soil conservation

Agricultural Methods

Crop Rotation- Rotation of leguminous crops with non-leguminous
crops in successive seasons on same piece of land maintains soil
fertility and decrease soil loss.

Mulching- To cover the harvested field with plant waste or cover
plants or polyethylene in order to prevent run off of top soil and
water retention.

Contour farming/ploughing- Ridges and furrows are formed
alternately at right angle to the slope to prevent soil erosion
through wind and water.

Mixed/Multiple farming- it is the practice of growing two/more
crops simultaneously on the same piece of land.

Fallowing- Land remain uncultivated for one/two years. This helps
in restoration of quality of soil as it increases mineral and organic
content of the soil.

Green Manuring- Addition of manure(agricultural wastes through
anaerobic decomposition) and compost(vermicomposting by
earthworms through aerobic decomposition).



Methods of soil conservation

Mechanical Methods

* Terracing- Division of hill slopes into different
terrace to prevent soil erosion and planting crops
at alternate angles.

* Contour Bunding- Small bunds are formed on the
edges of fields to prevent soil loss.

* Contour trenching- Formation of series of small
ditches to check water and wind erosion.

 Gully control- Construction of check/earthen
dams, bunds, drains and diversions to check
excessive run off of top soil.




Garden Crop Rotation
— A Simple System

ebeans, peas, lima
beans, potatoes

eonions, garfic,
turnips, beets,
carrots, radishes

N

elettuce, greens,
herbs, spinach,
brassicas, corn

tomatoes,
cucumbers,
peppers, eggplant,
sguash, meilons




FOUR-YEAR CROP ROTATION SYSTEM
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