CHAPTER-IV

LITHOSPHERE
· That part of the earth which is solid in nature and made up of rocks.
· Earth Crust: 

· Crust forms about 0.4%of total mass of the earth.

· Outermost layer of earth on which we live.

· Made up of solid rocks.

· Average thickness is about 20 Km.

· It consists of all landmasses and also ocean beds.

· It is thick in continents and thin below ocean beds.

· Made up of SIAL (lighter rocks, uppermost layer) and SIMA (heavier rocks, lowermost layer).

· Soil: 

· It is the uppermost weathered layer of the earth’s crust having mixed organisms and products of their death and decay. It is renewable resource.

· Soil Formation (Pedogenesis):
· Occurs in two stages:

· Weathering of rocks: It is breaking of hard rocky surfaces of earth into smaller particles by physical forces (heavy rainfall, alternate heating and cooling, earthquake etc), chemical (hydration, hydrolysis etc.) and biologically (penetration of roots of plants and chemical secreted by various living organisms on rocks).

· Humus Formation (Humification): After weathering of rocks, to make it fertile humus is added by falling of leaves, decomposition of inorganic matter into organic matter. This humification is important for the growth of plants. 

· The study of soil development is called Pedology.
· The process through which soil is formed is known as Pedogenesis.
· Soil formation is affected by a number of factors: 

1. Active Factors:

a. Rainfall

b. Temperature

c. Humidity / Evaporation

d. Wind

e. Organisms

2. Passive Factors:

a. Parent Material

b. Topography

c. Time

· Components Of Soil:

1. Mineral Matter / Inorganic Matter (45%): It consists of small irregular particles formed by weathering of parent rock. According to the size of the particles, they are divided into following categories: 
a) Gravel: more than 2mm in diameter

b) Coarse sand: 0.2-2mm in diameter.

c) Fine sand : 0.02-0.2mm in diameter

d) Silt: 0.002-0.02mm in diameter.

e) Clay: less than 0.002mm in diameter.

Clay<silt<sand<gravel                     (According to Particle Size.)

2. Organic matter (5%)

· Humus is the useful organic matter of soil and is semi decomposed dark amorphous organic matter formed by the decomposition of plants, leaves, twigs, animal wastes, excreta, microorganisms dead remains, dead bodies.

· It increases soil fertility which forms luxuriant growth of crop cultivated on it.

· Humus helps in crumb formation where soil particles aggregate enclosing air and water.

· It also increases sponginess of soil and allows easy penetration of roots.

3. Soil air (25%)

· Commonly soil air is rich in carbon dioxide slightly deficient in oxygen. Water logging areas do not have green belt because of very little soil air.

· The interspaces present in the soil particles ranging more than 20µm contains air which is essential for root respiration and the development of plant and its system.

· Air is also required by microorganism and other biota for respiration.

4. Soil water (25%)
· Soil water is the water present in the soil particles. It is of many types:
1. Capillary Water: water present in micropores. Micropores are the spaces with a diameter below 20µm. It is the only water available to plant roots for absorption.

2. Combined Water: present in the forms of hydrated oxides.

3. Hygroscopic Water: water presents over and inside the soil particles.

4. Gravitational Water: when water flows down the earth due to the influence of gravity is called gravitational water. It is present in larger interspace which percolates downwards.

5. Run-off Water: water which flows down the slopes and does not enter the soil is called run-off water.

· Soil Texture

Relative proportion of different sizes of the soil particles determines the soil texture. Soil texture is responsible for influencing the water holding capacity and aeration of soil. On the basis of soil texture, soils are of following types.
a. Sandy soil: 

· 85%sand, 15% silt and clay.

· This is light soil.

· High porosity (percentage of pore spaces in specific volume of soil).

· Loose soil with low water holding capacity.

· Not rich in nutrients.

· Less fertile.

· Large temperature fluctuations.

b. Clayey soil:
· 50% clay, 50% silt/ sand/ both

· It is cold or heavy soil.

· Fine pore spaces with high water holding capacity.

· Less aeration.

· Root penetration is less with more water-logging and carbon dioxide 

       penetration.

c. Silt soil:
· 90%silt, 10% sand

· Good porosity and water holding capacity.

· Poor in nutrient supply.

d. Loamy soil:
· 40%sand, 40% silt, 20% clay.

· Best soil for plant growth due to good water holding capacity, water

      infiltration and adequate aeration
· Root penetration is good.

e. Sandy loam soil: 
· 70% sand, 30% clay and silt both

· Moderately coarse textured.

· Good/adequate water holding and good aeration.

· Soil Profile:
Vertically, the soil shows a sequence of more or less distinct layers on the basis of color, hardness and other properties called horizons.

This succession of layers is due to differential activity of climate and biotic factors upon the original parent rock. This succession of superimposed horizons is called soil profile.

There are 5 main horizons: 

1. O-horizon (Organic): 
· Topmost horizon of organic matter.

· Contain fresh organic matter like leaves, twigs,. Flowers, animal wastes etc. (surface litter, upper part).

· Decomposition of organic matter starts.
2. A-Horizon:

· Humus is mixed with abundant minerals and dark in color.

3. B-Horizon:

· It is coarse textured and dark colored horizon containing large amounts of iron and aluminum compounds.

· Two horizons A&B together are called solum.

· Solum along with O-Horizon constitutes the top soil.

4. C-Horizon:

· It is made up of incompletely weathered rocks. If    

     weathering is fast then this horizon is poorly 

     developed.

5. Bed Rock (D/R Horizon):

· The unweathered parent rock or bed rock forms the 

      base of the soil profile.

· Soil Classification:

· On the basis of the mode of their formation, particularly the nature of the origin of mineral matter, soil is classified as:

1. Residual Soil: They are found at the place of their formation. Such soils are common hill slopes and foothills.

2. Transported Soil: the weathered material is taken away at other places by any agent like wind, water, gravity etc. and there Pedogenesis (soil formation) is thoroughly completed.


Depending on the type of transporting agents, the transported soils are classified as:

· Colluvial soil: transported by gravity.

· Alluvial soil: transported by running water
· Glacial soil: transported by glaciers, large masses of snow, ice.

· Eolian soil: transported by wind.
· On the basis of nature and composition, soils may be classified as:

· Black soil: made up of clay.

· Red soil: sandy to loamy in composition.

· Mountain soil: stony and sandy.
· Desert soil: sandy and poor in organic matter.
· Laterite soil: clay rich in iron and aluminium hydroxide.

· Soil Pollution And Pollutants:




The unfavorable alteration of soil (physical or chemical properties) by addition or removal of substances and factors which decreases its fertility is known as soil pollution.


Sources of soil pollution:

· Urban waste

· Industrial waste

· Agricultural activities

· Mining

· Desertification (moving desert, cover the fertile land with sand).

· Volcanic eruptions

· Hospital waste.

· Prevention And Control Of Soil Pollution:
· Reduction of waste at the source.

· Repair and reuse of various articles instead of discarding them

· Recycling waste of garbage.

· Use of biofertilizers and manures.

· Use biomass to prepare compost or biogas.

· Afforestation and reforestation.

· Improvement of mining techniques. 

· Soil Erosion:
Loss of top layer of the soil by natural or man-made processes is called soil erosion. It is also known as creeping death of the soil.

· Types Of Soil Erosion:



Based on the rate at which soil loss takes place, there are two main types of soil 

            erosion.

· Normal / Geological Erosion: Occurs under natural conditions without any interference of man. It is very slow process and there is equilibrium between loss and build up.

· Accelerated Soil Erosion: The loss of soil is very rapid and never keeps pace with the soil formation. It is generally caused by an interference of an agency like man and other animals.

· Agents of Soil Erosion: 

· Water 
· Sheet Erosion: When the top soil is washed away in uniform thin layers from large area.

· Rill Erosion: Finger like projections were made in the loose soil

· Gully Erosion: When thin channels of rill erosion form wider channels or grooves.

· Wind
· Landslides/ Slip Erosion: Due to action of water and gravity, the rocks at cliffs fall off during heavy rains.

· Stream bank erosion: The river banks cave in particularly at curves, due to high speed of water during floods.


· Causes Of Soil Erosion:

· Deforestation.

· Overgrazing: Top soil becomes loose due to hooves of animals. The covered and loose soil becomes prone to both water erosion and wind erosion.

· Shifting cultivation: This practice is confined to remote areas of north-east India where trees over a vast area are cut and set on fire to make ash on which crop is cultivated. It is called Shifting Cultivation/ Jhuming.

· Faulty agricultural practices: leaving the fallow land unprotected during rainy season.
· Litter collection: in forests increases water erosion.

According to the report of NCEPC (National Committee on Environment Planning and Coordination), water erosion takes away more than 6000 million tones of top soil every year.

· Methods Of Soil Conservation:

· Agricultural Method:

· Crop Rotation: two crops can be grown in successive seasons on the same piece of land.
· Mixed cropping: practice of sowing two or more crops simultaneously on the same piece of land.

· Strip cropping: best method to check soil erosion in sloppy areas. Alternate rows of different crops e.g. annuals and perennial are grown closely with different seasons of growing and harvesting.

· Green manuring: growing leguminous crop and thin ploughing premature plants ad nitrogen fixed by bacteria and humus to the soil.
· Lay farming: it is an easy and effective method in which grass is grown along with other crops in strips or in rotation. Grass has the capacity to hold soil in its roots. Grasses can be grown where top layer has been eroded.

· Fallowing: it is the method of restoration of the soil. Land is not cultivated for one or two years. This increases thickness of soil through weathering and increase of mineral content.

· Cover crops: by growing dense crops (soil binding crops) in rainy season prevents soil erosion.

· Controlled grazing: grazing is allowed in certain seasons and only for a limited number of animals.

· Contour ploughing: ploughing is carried out at right angles to the slope.

· Contour farming: ridges and furrows are prepared alternately at right angle to the slope of hill for crop cultivation. The water is caught and held in furrows and is stored.

· Forestry Method:

· Reforestation: trees can be grown in the denuded areas from where the trees have been cut.
· Afforestation: trees can be planted in areas where trees are not present.

· Pastures: pasture development, pasture improvement and controlled grazing will check soil erosion.
· Wind breaks: growth of several alternate rows of trees and shrubs at 90o angles to prevent direction of wind will decrease its speed and prevent wind erosion.

· Mechanical Method:

· Terracing: slope of hill is divided into a number of flat fields like steps of a ladder for slowing down the flow of water.

· Contour bunding: small bunds can be raised on edges of fields to prevent loss of top soil through water or wind.

· Contour trenching: it is the series of hurdles made near the fields in the form of small ditches to check water erosion.
· Stream bank protection: by growing thick vegetation along the banks, by constructing drains etc. 
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