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CHPATER-2-LAND,SOIL, AND WATER RESOURCES


· Land, soil, water are the resources which belong to abiotic resources and are the most important resources Whereas natural vegetation and wildlife resources come under biotic resources. Either biotic or abiotic both type of resources are exhaustible in nature. so judicial use of these resources has to be there for enhancing their longevity.
Land:
· Land is among the most important natural resources. Land covers about 30% of the total area of the earth’s surface.
· Ninety percent of the world population occupies only 30% of the land area. The remaining 70% of land is either sparsely populated or uninhabited.
· Land is unevenly inhabited due to various factors of land and climate, water fertility of soil, etc.
· Normally the sparsely populated or uninhabited areas are because of rugged topography, steep slopes of the mountains, low -lying areas susceptible to water logging, deserted areas and thickly forested areas.
· The densely populated areas of the world have plains, river valleys which have suitable land for agriculture.
· The availability of rich and fertile land make it suitable for living and a huge population resides on it.
· Mineral richness, water resources, fertility of soil and good topographical conditions are important.
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													Land uses:
· Land use refers to the use of land for different purpose such as agriculture, forestry, mining, building houses, roads and setting up of industries.
· Factors affecting land use are of two kinds- Physical factors and Human factors.
· Physical factors include topography, soil, climate and availability of water. Human factors include population and technology.
· On the basis of ownership, land can be classified as private and community land.
· Private land is owned by an individual or family members and is used for personal purposes like house is a private land.
· Community land is owned by the community for common uses and can be used by anyone in the society like collection of fodder, fruits, nuts or medical herbs. These community lands are also called common property resources.
· The demand for land by the people is growing but the availability of land is limited.
· The vast changes in the land use pattern shows the cultural changes in our society.
· Land degradation, landslides, soil erosion, desertification are the major threats to the environment because of the expansion of agriculture and construction activities.
· Fertile land is exploited more and leads to the barrenness if not utilised judicially.
	Land degradation is a process in which the value of the biophysical environment is affected by a combination of human-induced processes acting upon the land. It is viewed as any change or disturbance to the land perceived to be deleterious or undesirable. 

	Causes of Land Degradation:-

Land degradation is caused by multiple forces, including extreme weather conditions particularly drought, and human activities that pollute or degrade the quality of soils and land utility negatively affecting food production, livelihoods, and the production and provision of other ecosystem goods and services.

Example:-
Land degradation occurs when the economic and biological productivity of land is lost, primarily through human activities. This can happen, for example, when: Fertile soils erode away. Soils are degraded by acid pollution and heavy metal contamination.


· The over exploitation of mineral resources also make the soil vulnerable to be degraded.
Land degradation can be checked in the following ways:
· Afforestation, i.e. by planting trees.
· Control and proper management over grazing.
· Control on mining activities.
· To plan for proper discharge of industrial effluents.
· Proper management of waste lands.
· Stabilisation of dunes by growing thorny bushes.
Soil:
· Soil is the thin layer of grainy substance covering the surface of the earth.
· Soil is made up of organic matter, minerals and weathered rocks found on earth. It takes hundreds of years to form few centimeters of soil.
· Soil profile refers to the layered structure which spreads from the parent rocks to the top soil surface.
· The four layers of soil profile are: 1st layer-Top soil with humus and vegetation, 2nd layer-Sub soil with sand, silt and clay, 3rd layer-weathered rock material, 4th layer-Parent rock.
· In different geographic regions, different soils can be observed.
· Various geo-climatic regions make the soil distinctions and varied fertility of soil occurs.
· Different types of soils are suitable for particular type of crops.
Factors of Soil Formation:
· The major factors of soil formation are the nature of the parent rock and climatic factors.
· The other factors of soil formation are the topography, role of organic material and time taken for composition of soil formation.
· Parent rock determines the color, texture, chemical properties, minerals, content and permeability of the soil.
· Relief determines the altitude and slope and accumulation of soil.
· Flora, fauna and micro-organism affect the rate of humus formation in soil.
· Climate determines temperature and rainfall which influence the rate of weathering and humus in process of soil formation.
· Time determines the thickness of soil profile. It takes hundreds of years to make just on centimeter of soil.
· Soil formation is not the result of only a single factor mentioned above, in fact it is the mixture of all the geo-climatic factors available.
· The presence of micro-organism also plays a very important role in soil nutrient cycle and minerals balance.
What is Soil Profile?
· [image: C:\Users\ACER\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\Soil-Profile.png]The soil is the topmost layer of the earth’s crust mainly composed of organic minerals and rock particles that support life. A soil profile is a vertical cross-section of the soil, made of layers running parallel to the surface. These layers are known as soil horizons. The soil is arranged in layers or horizons during its formation. These layers or horizons are known as the soil profile. It is the vertical section of the soil that is exposed by a soil pit. The layers of soil can easily be identified by the soil colors and size of soil particles. The different layers of soil are:
· Topsoil
· Subsoil
· Parent rock

Each layer of soil has distinct characteristics.
Soil profile helps in determining the role of the soil as well. It helps one to differentiate the given sample of soil from other soil samples based on factors like its colour, texture, structure, and thickness, as well as its chemical composition.
Layers of Soil
The soil profile is composed of a series of horizons or layers of soil stacked one on top of the other. These layers or horizons are represented by letters O, A, E, C, B and R.
The O-Horizon
The O horizon is the upper layer of the topsoil which is mainly composed of organic materials such as dried leaves, grasses, dead leaves, small rocks, twigs, surface organisms, fallen trees, and other decomposed organic matter. It contains about 20 to 30% of organic matter. This horizon of soil is often black brown or dark brown in colour and this is mainly because of the presence of organic content.
The A-Horizon or Topsoil
This layer is rich in organic material and is known as the humus layer. This layer consists of both organic matter and other decomposed materials. The topsoil is soft and porous to hold enough air and water.
In this layer, the seed germination takes place and new roots are produced which grows into a new plant. This layer consists of microorganisms such as earthworms, fungi, bacteria, etc.
The E-Horizon
This layer is composed of nutrients leached from the O and A horizons. This layer is more common in forested areas and has lower clay content.
The B-Horizon or Subsoil
It is the subsurface horizon, present just below the topsoil and above the bedrock. It is comparatively harder and compact than topsoil. It contains less humus, soluble minerals, and organic matter. It is a site of deposition of certain minerals and metal salts such as iron oxide.
This layer holds enough water than the topsoil and is lighter brown due to the presence of clay soil. The soil of horizon-A and horizon-B is often mixed while ploughing the fields.
The C-Horizon or Saprolite
This layer is devoid of any organic matter and is made up of broken bedrock. This layer is also known as saprolite. The geological material present in this zone is cemented.
The R-Horizon
It is a compacted and cemented layer. Different types of rocks such as granite, basalt and limestone are found here.
Soil in India (ICAR Classification):- The Indian Council of Agriculture Research (ICAR) has classified the soil found in India into Eight groups.
Origin, Colour, Composition, texture and location.
8 categories  they are alluvial soils, Black cotton soils, Red soils, Laterite soils, Mountainous or forest soils, Arid or desert soils, Saline and alkaline soils Peaty and marshy soils.
Alluvial soils:-
· Alluvial soils cover 24% of land surface in India and is found in Indo Ganga – Brahmaputra plain, coastal plains and river valleys. These are also found in foothills regions in plenty. It contains sand, loam and clay in different proportion.
· There are two types of alluvial soils:
· Khadar – which are newer alluvium. it is the soil deposited by the rivers every year. It is more fertile than the Bangar.
· Bangar – which are older alluvium. It contains pebbles and calcium carbonates.
· The colour of alluvium soils can be grey, light brown or yellowish. these soils are very rich in chemicals like Potash, Phosphoric acid, lime and carbon compounds but are deficient in Nitrogen and humus.
Distribution:- The Indo-Gangatic Plains, and deltaic.

	Black Cotton Soils: (features, distribution, crops grown, importance)
The cotton soil is Regur Soil in Maharastra. it is also known as cotton soil’ or Black soil.
· It is formed by weathering and erosion of volcanic lavas and hence found mainly in Deccan lava plateau. It is the most suitable soil for dry farming.
· These are dark black in colour due to presence of ‘Titan ferrous Magnetite’, a compond of iron and aluminium.Reegur soils show high swelling on wetting and high shrinkage on drying due to the presence of Montmorillonite mineral.
· Regur soils have high moisture retaining capacity, therefore suitable for Cotton, coarse grains, sunflower and citrus fruits but not suitable for heavy irrigation.
· these soils are deficient in Nitrogen, humus and phosphoric acid but rich in lime, potash, iron, aluminium, calcium and magnesium.
Distribution:-Deccan Plateau in Maharashtra, Madhya Pradesh, Parts of Gujarat and Karnataka, Telangana, Andhra Pradesh, Tamil Nadu, Uttar Pradesh .

	Red soils (features, distribution, crops grown)
· Red soils develop generally on disintegration of crystalline and metamorphic rocks in the areas of heavy rainfall. hence are rich in ferro magnesium minerals and the red colour of these soils is due to excesssive presence of Iron oxide.
· These soils are porus and coarse grained and having low moisture retaining capacity. So, it is relatively less fertile soil and needs heavy and frequent irrigation for agriculture.
· In the low lying areas, it is found as clay and in the higher land, it is found as unconsolidated soil. In the higher parts, it is suitable for growing bazra, groundnut and Potato whereas in low lying areas, rice, ragi and vegetables are grown in it.
· These soils are rich in iron, magnesium and aluminium compounds, but poor in lime, humus, nitrogen and phosphoric acid.
Distribution:- Odisha, Madhya Pradesh, Tamil Nadu, Telangana, Andhra Pardesh and Kerala.


Laterite soils: (features, distribution, crops grown, importance)
· Laterite soils is formed in the areas of heavy rainfall (200cm or more) due to washing away of lime and silica and these are mainly found on top of hills and mountains in humid climate such as hills of Deccan plateau, Western Ghats, top of Eastern Ghats, Assam, Mysore, Malabar & Rajmahal hills.
· These are residual in nature which are formed under typical monsoonal conditions. The process of formation is called leaching. In leaching process, siliceous compounds of soil are washed away by heavy rain in hot climate and sloppy terrain, hence such soils are deficient in siliceous compounds.
· These soils are not very fertile but proved to be suitable for bushes and pastures only. With the help of fertilizers, this soil can be made suitable for the cultivation of plantation crops such as coffee, coconut, cashew nut, ragi etc.
· These soils are rich in oxides of iron and aluminium but deficient in nitrogen, phosphoric acid, lime and potash.
Distribution: Coast Maharastra, Karnataka, and Kerala, Orisha, Tamil Nadu, and West Bengal.
Arid/Desert soils. (features, distribution, crops grown)
· Acid and desert soils are distributed mainly in acid and semi-acid regions of Rajasthan. It comes sand in large quantities and is suitable for the cultivation of crops like Jowar and bajra. But, wherever irrigation facilities are available like Sri Ganganagar of Rajasthan, wheat and cotton are also grown in it.
These soils are light in colour and contain high soluble salts and phosphorus in large quantities, but lack in carbon compounds and nitrogen.

Forest soils: (features, distribution, crops grown, importance)
· Variations are found in these soils due to various climatic and ecological conditions in which they are found. These soil contains kankars, stone pieces and pebbles, differ from place to place depending upon climate. These soils are, yet. under formation process. These are distributed in Himalayas, Vindhyas, Satpura, Nilgiri and other mountains of India.
· These are acidic in nature due to excessive presence of less decomposed humus. These soils require fertilizers for agricultural purposes. In the regions of heavy rainfall, it contains more humus. therefore, in these regions it is suitable for the cultivation of various fruits, wheat, maize, barley etc.
· These soils are rich in organic matter and humus but poor in potash, phosphoric acid and lime.

· Soil erosion and why soil needs to be conserved
The effects of soil erosion go beyond the loss of fertile land. It has led to increased pollution and sedimentation in streams and rivers, clogging these waterways and causing declines in fish and other species. And degraded lands are also often less able to hold onto water, which can worsen flooding. Sustainable land use can help to reduce the impacts of agriculture and livestock, preventing soil degradation and erosion and the loss of valuable land to desertification.

Some soil conservation:
· contour bunding
On hills sides, stones are used to build barriers across the slope, following contours. Countours are imaginary lines connection places that lie at the same altitude. 
Plugging :- Rocks are piled up to slow down the flow of water . This prevents erosion by plugging the gullies to prevent soil loss.

Terrace farming:- Terracing is a method of carving multiple, flat leveled areas into hills. Steps are formed by the terraces which are surrounded by a mud wall to prevent run off and hold the soil nutrients in the beds. More commonly found in lesser developed nations due to the difficulty of using mechanized farming equipment in the terraces. Very popular in Asia for planting rice.
Mulching:- Mulching is a method of soil conservation in which the bare ground between plants is covered with a layer of organic matter like straw. It helps to retain soil moisture. 
· Intercropping:-  
Intercropping is the practice of growing more than one crop on the same field at the same time in a definite row pattern. After one row of the main crop, three rows of intercrops can be grown. This increases productivity per unit area.
Intercropping can be of different types:
Row Intercropping
When the component crops are arranged in alternate rows it is known as row intercropping. It helps in optimum utilization of land space and suppression of weeds during the early stages of the main crop.
Strip Intercropping
When two or more crops are grown in wide strips so that the two crops can be managed separately
it is known as strip cropping. However, the crops are close enough to interact.
Relay Intercropping
In this type of intercropping, a second crop is planted when the existed crop has flowered but not harvested. For eg., Rice-Cauliflower-Onion-Summer gourds.
Crop Rotation
In this pattern, different crops are grown on the same land in preplanned succession. The crops are classified as one-year rotation, two-year rotation, and three-year rotation, depending upon their duration.
Legumes are included in the crop rotation programme to increase soil fertility. The crops which require high fertility level (wheat) can be grown after the legumes. The crops which require low inputs can be grown after the crops that require high inputs.

Advantages of Inter Corning and crop rotation:-
Advantages of Intercropping
· The fertility of the soil is maintained.
· The spread of diseases and pests is controlled.
· Optimum utilization of resources.
· The space and time of growing more than one crop are saved.
· Maximum utilization of nutrients present in the soil.
Maize and soybean, bajra and lobea are some of the crops grown as intercrops.
Advantages of Crop Rotation
· The soil fertility is maintained for a prolonged period.
· The growth of weeds and pests is prevented.
· A lot of chemical fertilizers are not required.
· The physical and chemical nature of the soil remains unaltered.
· Water as a resource and Distribution of water on earth:- 
About three-fourths of the earth’s surface is covered with water. But most of the water on earth is in the oceans. Ocean water is saline and hence is not fit for human consumption. Just 2.7% of the total water on the earth is available as freshwater. But 70% of the total freshwater on the earth is available as frozen ice in glaciers and icebergs. This leaves less than 1% of the total water on earth for human consumption. This is available as groundwater, as surface water and as water vapour.
Hence, freshwater is a precious resource for us. The total volume of water on the earth remains constant. Water keeps on getting cycled through oceans, the air, the land and back to ocean; through a process called water cycle.
Human beings use water for a variety of purposes; like drinking, bathing and washing. Water is also used in production of various things for our use. Moreover, water is used in agriculture, industries and in electricity generation.
· Water cycle and Uses of water:-
· Water is a vital renewable natural resources. Three-fourths of the earth’s surface is covered with water. Therefore, it is called ‘water planet.
· Ocean water is saline and not fit for human consumption whereas fresh water accounts for only 2.7% of the total water available.
· Only 1% of this freshwater is available and fit for human use and is found as ground water, rivers, lakes, etc.
· Fresh water is the most precious substance on earth. It can neither be added nor subtracted from the earth.
· Water is used for agriculture, industries, generating electricity through reservoirs of dams, etc.
· The major causes of water shortage are increasing population, resign demands for food and cash crops, increasing urbanization and rising standards of living.
· Water is available through the water cycle, which is a constant movement from oceans to atmosphere and back to ocean through precipitation.
· Misuse and over exploitation led to the scarcity of water and judicial use by every individual is necessary.
· Government had water conservation laws and has made laws against pollution of water. Proper implementation is need of the hour.
· Water resource of India, Rivers of India (Perennial & Seasonal), Multi-purpose dam projects and their uses.
Water resource of India, Rivers of India (Perennial & Seasonal):- 
The Deccan and the south are seasonal rivers that depend on the monsoons for their water. They flood during the monsoons, and have hardly any water during the hot summer month.
MULTI-PURPOSE RIVER PROJECTS AND INTEGRATED WATER RESOURCES MANAGEMENT:
1. Archeological and historical records show that from ancient times we have been constructing sophisticated hydraulic structures like dams built of stone rubble, reservoirs or lake, embankments and canals for irrigation.
2. Dams were traditionally built to impound rivers and rainwater that could be used later to irrigate agricultural fields.
3. Today, dams are built not just for irrigation but for electricity generation, water supply for domestic and industrial uses, flood controls, recreation, inland navigation and fish breeding.
4. Dams are now referred to as the impounded water is integrated with one another.
5. In recent years, multi-purposes projects and large dams have come under great scrutiny and opposition for a variety of reasons.
6. The reservoirs that are created on the floodplains also submerge the existing vegetation and soil leading to its decomposition over a period of time.
7. Multi-purpose projects and large dams have also been the cause of many new social movements.
8. Local people often had to give up their land, livelihood and their meager access and control over resources for the greater good of the nation.
9. Irrigation has also changed the cropping pattern of many regions with farmers shifting to water intensive and commercial crops.
10. At the same time, it has transformed the social landscape i.e. increasing the social gap between the richer landowners and the landless poor.
11. Most of the objections to the projects arose due to their failure to achieve the purposes for which they were built.
12. Ironically, the dams that were constructed to control floods have triggered floods due to sedimentation in the reservoir.
13. Moreover, the big dams have mostly been unsuccessful in controlling floods at the time of excessive rainfall.
Water pollution - causes & impact 
· here is water shortage in many regions of the world. It may be a consequence of variation of seasonal or annual precipitation or the scarcity is caused by over-exploitation and contamination of water sources.
· Countries located in climatic zones are most susceptible to droughts and face great problems of water scarcity.
· Global warming and high pace of industrialization also leads to raise the concern against clean water availability.
Conservation of Water Resources:
· The major problem of today’s world is shortage of clean and adequate water sources.
· Steps should be taken to conserve water.
· Water is a renewable resource, but its overuse and pollution make it unfit for use.
· Sewage, agricultural chemicals and industrial waste pollute the water with nitrates, metals and pesticides.
· Forest and other vegetation cover slow the surface runoff and replenish underground water.
· Water harvesting method can also be used to save surface runoff.
· Canals used for irrigation should be properly checked for water losses through seepage and evaporation.
· Rain water harvesting is the process of collecting rain water from roof tops and directing it to an appropriate location where it is stored for future use.
· Recycling plants should be installed to conserve water and to stop wastage.
· Better irrigation facilities should be developed to conserve water.
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