AGRO CHEMISTRY

UNIT -1

5 Marks

1. Explain about soil temperature?

2. Write about soil structure?

3. To describe the role of soil water in plant growth?
4. Write about soil air?

5. What is soil density and how is it measured?

10 Marks

1. Explain the methods of soil formation?

2. Explain the factors that make up the soil?

3. Write about the physical properties of the soil?

4. Write about the soil water, soil air, soil temperature.

5. What is soil texture? Classify soils on the basis of soil texture



Soil Temperature

The soil receives heat directly from the sun and loses most of its heat in the form of
radiation and destroys it back into the sky. Soil aeration under normal conditions are two
important factors controlling soil moisture and heat dissipation. Heat dissipation varies from soil
to soil depending on the partial material of the soil. For example, heat dissipation in sand is

higher than that in clay.
Significance of Soil Temperature

Soil temperature affects the chemical and physical reactions that take place in the soil.
Soil temperature is a major factor affecting seed germination. Seeds do not germinate if the
temperature is too low. Soil temperature promotes processes such as water absorption by plants
and growth of plant parts below ground. Soil temperature promotes carbonization and
respiration as the plant grows. Temperature affects the growth of roots and the growth of plant
parts below ground. It also increases the activity of microorganisms. These microbes help
plants to get the nutrients in the soil. Thus the soil temperature controls the chemical reactions

that take place in the soil.

Water absorption capacity is high at 20 ° C to 30° C. Below 20° C the water absorption
capacity of the soil decreases. Soil does not absorb water at 0°C. That is why plants do not
thrive in cold soil. In those places the growth of plants is suppressed and short plants are formed.
Soil plants grow tall in moderate temperatures. Soil moisture, climatic conditions and the natural
structure of the soil are some of the factors that affect soil temperature. Determining soil
temperature is the simplest method. The one used for this is called a soil thermometer. It has the
same Celsius segment as a normal thermometer. It is mounted on a solid tube-like outer cell.
Insert the thermometer bubble to the required depth in the soil and note the temperature after two

minutes.
Soil Structure

The process by which the particles in the soil are arranged evenly is called soil structure
or construction. Name the primary particles in the soil for sand, sediment, and clay. These
blocks stick together to form joint blocks or clusters. These are called secondary particles.

When very small particles come together to form clusters they can form an invisible microscopic



structure. Bargaining of many sizes and shapes is formed when these small clusters join together
with the first level particles.

Types of Soil Systems
Granular structure

The particle clusters are spherical in shape. These are not compatible with neighbouring
blocks. This structure is devoid of pores.

Material or fragment structure

The blocks in it are porous; Made up of small spherical particles. Both these systems

are found in Form A..
Plate-like structure

In this structure the blocks of
particles are like a plate; Stacked one on top

of the other. Therefore, the infiltration of
voles through these is prevented. These are

included in A2 format.
Bridge-like structure

This structure includes tumors.
These tend to break down into small lumps.

This structure is found in the B - form.

Graduation system

Particle blocks are arranged in columns in the shape of a plate. These are fragile bridges.

This structure is found in the B shape.
Pillar-like structure

In this too the compounds are arranged in columns. These are surrounded by lateral

lobes. This structure is found in the B form.



Role of soil water in plant growth

All types of soil contain water. Even the soil we consider to be inherent will have little
water. Different types of soils differ in water absorption and retention levels. The water
contained in the soil is called soil water.

Importance of soil water

Soil water plays an important role in the growth of plants. Water is an excellent solvent.
It carries food nutrients. Water also acts as a nutrient. Plants absorb most of the water through
their roots and release it through the surface of the leaves. Plants that grow in this way need

more water. Soil moisture is essential during the growing season of plants.

The soil receives water through rain, snow, snow nets, irrigation etc. Part of the water
goes into the ground. The rest will run off the surface of the floor. The soil there gets wet as the
water seeps into the ground and penetrates the forms below. Even if part of the water drains
away, the rest of the soil retains the particles. Thus the soil retains only a small portion of the

water that goes into the soil and makes it available to the growing plants.

Water also causes rocks to form soil that is subject to climatic attack. Water is the
transfer of nutrients from the soil surface to the above forms and to the forms below. Water is
also required for the metabolism of soil-dwelling microorganisms. Thus water is also indirectly

involved in the growth of plants.
Soil air

Air trapped in the soil Micropores are found in the naturally occurring odor system
known as soil air. These particles are filled with soil air and soil water. Nitrogen, oxygen,
carbon dioxide and vapor are part components of soil air. The percentage of these is as shown in
the table.



Gas In soil air (%) In ordinary air (%)
Oxygen 20.0 21.0
Nitrogen 78.6 78.03
Argon 0.9 0.94
Carbon dioxide 0.5 0.03

Slight amounts of hydrogen, ammonia, sulfur oxide and nitrogen oxide are found in both

soil air and normal air.

Exchange of oxygen and carbon dioxide through the pores found in the roots of plants.
The air thus taken is used by the plants to breathe. Energy is released as plants breathe. With
this energy plants gather the substances needed for their metabolism and carry them to different

parts.

Plant growth slows down when oxygen levels fall. As well as preventing the newly

wow. This condition usually occurs in waterlogged areas.

Roots in well-ventilated soil release carbon-dioxide during respiration.  Similarly
microorganisms in the soil release carbon-dioxide when inhaled. The carbon dioxide thus
emitted is exchanged with the air at the top of the soil. Suppression of this phenomenon in low-
aeration soils increases the amount of carbon dioxide in the soil. Thus the water absorption

processes of the plants are affected.
The importance of soil air
Converts insoluble nutrients in the soil into soluble nutrients.

When plants and animals decompose, the nutrients are insoluble. The air converts them

into soluble matter.
Air provides soil with nitrogen-fixing bacteria.

Soil air is affected by temperature, wind, rain, and atmospheric pressure.




Soil density

What we usually call soil refers to the combination of soil particles and the empty space
between them. So soil density can be expressed in two ways.

The total granular density of the soil
Soil particle density

Soil particle density can be defined as the weight of particles per unit volume. This
should be expressed as grams cubic cm. This is a constant. Its value does not change according
to the empty space found between the particles. This is determined by considering only the solid
particles. This can also be called true or individual density. Its average value is 2.65.

Not only the solid particles but also the filling of the fine particles between them is taken
into account in determining the composite density of the soil. The thickness and density also
vary from place to place. This is called appearance density and volume weight. For example
thickness density = weight / thickness. In general, its value can vary from 1.1 to 1.7. The
thickness density of organic soils is much lower than that of mineral soils. One of the beauties of
heat-dried soil is the granular density by weight. To detect this, soil samples are collected from
the center of a land with tools set up for this purpose. The soil structure should be kept intact
during collection. 4 or 5 samples are brought to the laboratory and dried in a closed kiln oven for

more than 24 hours and then cooled to their weight.
Example

Weight of dry soil in the world = 261 g

Soil volume = 174 kcm

Soil density 261/174 = 1.5 kg/kcm

The percentage of particulate matter colour can be calculated using the thickness and

particle density of the soil

Subtracting the volume of solids from the total volume of 100 gives the percentage of

particulate filling.



Substituting the mean value of the gross density at 1.3 and the gross density at 2.65 gives a total
aperture of 9.3%.

Methods of soil formation

All of the earth's natural resources are excellent. Soil is a film made up of tiny particles
on the surface of the earth. It contains minerals, extinct plants and bacteria.

The Earth is just a small part of the Sun. At the time of separation the Earth was in the
form of very hot gases like the sun. For millions of years, the Earth cooled and the upper crust
tightened. Then forms into rocks. There was no soil on the surface of the earth during that
period. Now we see that there is soil in a large part of the earth's surface. In some places we
find the soil to a depth of a few cm and in some places to a depth of a few meters and in some
places to a depth of 20, 30 meters. At each point on the surface of the earth there is soil to a
certain depth. We know that there are rocks under the soil in all areas.

Soil is formed from rocks, which turn into small stones when large rocks break. Small
stones are broken and particles. The particles form a crumbling soil. So the rocks have to be
distorted to form soil. It needs power. Solar heat, rain, wind, ocean waves, fauna and flora are
all natural forces that destroy rock. Let’s see how each of these decomposes rocks and forms

soil.
Solar heat

Expands when any material is heated. Shrinks when cold. During the day the sun
reveals the rock. The same rock cools after sunset. So every day the rock expands during the
day and shrinks at night. This causes cracks in the track over time. Then they become broken
stones. The stones expand and contract day by day and break up into dust. This process takes

place around the time the earth cools and forms a rock on the surface.
Rain

When it rains, the floodwaters overflow. Such powerful running water beats all the
stones in its path. The running water rolls over the rocks in the path. So the rolled stones also

rub off. The rocks at the base of the waterway are also rubbing.



wWind

When the wind blows fast in one place, it carries away the soil particles in that place.
When the wind hits the rocks, the sand particles in the air rub against the opposing rocks.
Particles emitted from rocks turn to soil. Particles that collide with rocks also rub off into more
fine particles.

Animals

The proverb is that the ant is the stone of the village. There are many reptiles and reptiles
living on the earth. Even rats and ants can crash into rocks and cause rocks to crumble.
Decomposed rocks pave the way for siltation.

Humans

We build buildings and build roads, breaking rocks and crushing them into small stones.

Soil particles are formed when stones are broken.
Plants

The plant also plays an important role in the formation of soil by breaking down rocks.
The sun's heat causes cracks in the rocks. The soil is filled with air blowing in the vents. Seeds
fall off rocks and plants grow. Although rocks have been eroded by natural forces for millions of
years, very little soil is found on Earth. Because the soil takes a very long time to form. Newly
formed soils that are degraded from rocks will be infertile. Turning it into fertile soil is the
decomposing parts of plants and dead animals. Only if these are mixed in large quantities will
the soil become good fertile soil. In the forest naturally many leaf heads from the trees fall to the

ground and turn into manure. Thus the soil in the forest is very fertile.
Factors that make up the soil

Soil formation depends on climatic conditions, topography, organisms, rocks, and time.
Climate

The weathering of rocks in one area depends on the climate of the area. Heat and
rainfall, which are important components of the climate, are the main causes of rock formation.

Rotten plants, which are essential for soil formation, vary in nature. Soil types vary according to



the natural vegetation. Tropical grasslands, coniferous forests, tropical forests, equatorial forests,
and tropical regions are all found in each type of tropical soil.

Landscape

The erosion and removal of rocks depends on the topography of the land as the
topography affects the distribution of rivers, streams and groundwater. No soil layer is found on
vertical slopes. Decomposed or eroded rock particles will only turn to dust over time if they
remain in one place. Therefore, the slope of the site should be minimal so that the sediments do
not settle to the ground.

Living Organisms

Organisms play an important role in the conversion of rock particles into soil. The
leaves, stems, flowers, worms and insect carcasses of plants mix with the rock particles to form
fertile soil. Bacteria produce substances such as nitrogen, phosphorus, calcium, and potassium
from plants. When worms and microorganisms die and rot, some acids are formed and the soil

undergoes a chemical transformation.
Parent Rocks

Some of the properties of rocks are found in the soil as the rocks decompose and turn into
soil. But the nature of the soil changes greatly due to climate and the addition of plant material.
So even though the same type of rocks are located in different climatic zones the soil
characteristic is different. Hard rocks such as granite and slate and less difficult rocks such as

lava, sandstone, limestone, and limestone are the source of the soil.
Period

The soil does not appear in the short term. Rocks are decomposed and mixed with plant
material and become loamy soil for several hundred years. So the appearance of the soil is

generally the time required for the rocks to decompose.
Physical properties of the Soil

Soil properties such as soil bearing capacity, water retention, sedimentation, permeability

of roots, nutrient retention, and aeration are closely related to its natural conditions.



Components

Soil is a mixture of minerals, organics, air, and water. These are found in very fine and
ambiguous soils. So it is not easy to separate these separately. The four main components of the
soil are at approximately the following granular rate.

Mineral material - 45%
Organic matter - 5%
Soil water - 25%
Soil air - 25%

Approximately half of the total thickness of the soil is porous. That is, it is filled with
water and air. Since the above four components are well mixed, both simple reactions and
complex reactions occur between them. Therefore, the optimal conditions for the growth of
plants.

The proportion of these components may vary from place to place and from time to time.
The ratio of water to air is inversely proportional to each other. When water enters the soil, the
air is expelled. Similarly, as the amount of water in the soil decreases due to evolution and
evaporation to attract plant growth, the air fills the space. Soil is a dental condition consisting of

solid, liquid, and gas.
Solid area

Half of the thickness of the soil is solid. It contains 95% mineral and 5% organic matter.
Liquid area

25% of the volume of the soil is a liquid solution. This solution also contains salts.
Calcium in general. Magnesium. Potassium and sodium salts are present in the soil. These are
pie carbonates, chlorides, nitrates and sulfates. Calcium bicarbonate and calcium sulphate are

abundant in the soil.



Gas area

About 25% of the volume of the soil is gaseous. The region contains nitrogen, oxygen,
argon, and carbon dioxide. Nitrogen, ammonia, nitrogen oxides and sulfur oxide are found in

small amounts.
Biological area

This is the part of the soil that contains the flora and fauna. Bacteria, algae, fungi,
nematodes and earthworms are found in significant quantities in the soil when the crops are well

cultivated. These may vary in number depending on the type of soil and the season.
Soil texture

Most of the soil is made up of minerals. Minerals make up 90-95 percent of the total
weight of the soil. Soils contain particles of different textures and shapes. The small stones of
the soil are visible to the eye like gravel. Other particles, such as sediment and clay, are very
small. So they cannot be seen with the naked eye and can only be seen with a microscope.
Some soil particles are so small that they can only be seen under a microscope. The term soil is

used to refer to the size of soil particles.

Depending on the size of the particles in the soil and their percentages. Kbnitting refers to
the way a garment is woven with a thread. The style of the dress is tailored to the size of the
thread. Just as the yarn is part of the garment, so the soil is part of the material. The

combination of the three components of sand, sediment and clay is called soil erosion.
Classification of soils on the basis of soil texture

The world's soils are divided into two types, light soils and heavy soils. It is customary to
refer to the husband as the soil that compresses the soil. No soil in question contains only the
same type of particles. Slight silt and sediment can also be found on the beach sand. The growth
of plants depends on the size of the particles found in the soil. The speed of important reactions
occurring in the soil is related to the soil composition. Soils are divided into ten types based on

soil type.



Name Sand (%) Silt (%) Clay (%)
Coarse sand 80 -100 Below 15 %
Fine sand 80 -100 Below 15 %
Loamy sand 70 -100 Below 15 %
Sandy loam 50 -80 Below 15 %
Loam 30-40 30-40 25-30
Slit loam 0-5 50 -100 20-30
Clayey loam 20 - 50 20-50 30-50
Sandy clay 50-70 0-20 30-50
Silty clay 0-10 50 - 70 30-50
Clay 0-10 10- 20 30 - 100

Both sandy loam soils are not very suitable for agriculture. The first four types have a
high percentage of sand. Soil is a type of soil that contains about 30% of each of sand, silt, and
loam. It is very, very suitable for agriculture. Loam is suitable for plowing and composting.
Snakes are more common in soil types six to ten. The latter clay is not as suitable for agriculture
as the sand type. It is low in nutrients as it contains a lot of silicate minerals. But the particles
are all clogged with water and there is no air smoke facility. Plant growth is also affected by
water stagnation. The game has some physical properties. When it comes in contact with water
it reaches the cavity. The particles of clay bind to each other. Water sticks to these. Sediment is
another component of the soil that causes a thin sensation when touched by hand. Unlike clay, it
does not have a hollow, sticky, sticky texture. Water and air can flow freely through the layers.

It is said that sediment has more energy than sludge.




UNIT =11
5 Marks

1. What are fertilizers? What are the properties of the best fertilizers.
2. What is mixed fertilizer?

3. What are micronutrients? What is their role in plant growth?

4. Write about the role of nitrogen in plant growth?

5. Write a short note on urea?

10 Marks

1. Describe in detail about fertilizers?

2. Write in detail about phosphate fertilizers.

3. How superphosphate is mass-produced.

4. Write about potassium fertilizers? How potassium nitrate is made.

5. Describe in detail the deficiency of phosphorus and potassium in plant growth?



Fertilizers

Fertilizers are compounds that contain elements that help to increase the fertility of the
soil and increase the yield. The term fertilizer refers to artificially made compounds that contain

plant nutrients.

Properties of the best fertilizers

The compost should be easily soluble in water so that the plants can take them through the roots.
Fertilizers should be easily available to the plants, ie in the form of water-repellent in the plants.
Fertilizers should be dry, powdered and stable. Only then will they last a long time.

Fertilizers should not be harmful to plants.

Fertilizers should not be too acidic.

Fertilizers should be affordable.

Mixed fertilizer

Soil differs from soil to soil in providing the required nutrients to the crop and different
crops require different amounts of nutrients. Therefore, optimal fertilizers are required to
provide the nutrients required for different types of crops to compensate for the nutrient
deficiencies in the soil. A substance containing two or more elements is called compost or
compost. Some compost fertilizers contain only two of the three main elements, which are
called incomplete fertilizers. Commonly used incomplete fertilizers contain P and K but not N.
Fertilizers that contain all three main fertilizers are called complete fertilizers. These are also
called NPK fertilizers. For example, complete compost is obtained by applying an ammonia
solution, dry superphosphate, a morate of potassium, and a small amount of organic matter.
These include the nitrogen of the salts nitrate, urea and ammonium, and the phosphorus in the

superphosphate and the potassium in the form of chloride or sulfate.

It is very easy to make compound fertilizers. The composition of some ingredients will
shrink quickly and they will become unusable. Ammonium nitrate, ammonium sulphate and
potassium chloride in the fertilizers give the undesirable state of being mixed. Especially if urea

and ammonium nitrate fertilizers are mixed, their use will be reduced as they absorb water. After



mixing the acid in the phosphate rock and preparing the superphosphate it is kept intact for a
certain time. It is then ground and powdered. The same should be done when preparing
superphosphate mixed with ammonia. Superphosphates with high levels should be neutralized

by mixing high levels of lime.

The efficiency of a compound fertilizer depends on its quality or chemical composition
and how evenly it is mixed. A compost is not harmful to plants and does not leave any harmful

sludge in the soil.
Micronutrients

Plants are the least tolerant of the eight elements iron, manganese, copper, zinc, boron,
molybdenum, and cobalt. So these are called micronutrients. These elements are present in low
levels in the soil. As plants continue to grow, the amount of these micronutrients in the soil

decreases. The three major stages of malnutrition are:

Sandy soil

Organic soil

Very alkaline soil

Sand and organic soils contain very low levels of these micronutrients.
Their role in plant growth

The function of different micronutrients in plants and their biological development are
not well known. The elements, however, are essential for some important function of plants.
Are essential to the process of many modules. For example, copper, iron, and molybdenum act
as electron bearers in the enzyme system, giving plants antioxidant repressive reactions.
Molybdenum and manganese have been found to be required to perform certain nitrogen level
changes in microorganisms and plants. Molybdenum is known to be essential for stabilizing
nitrogen. Zinc is required for the production of certain growth hormones. Delays in the use of
iron in plants seem to have played a role. Water absorption decreases if boron is low. Iron is
also essential for protein synthesis in the formation of green matter. Elements such as chlorine
and cobalt have also been found to be in demand today. It is not yet clear in what categories they

are used. Cobalt is required in stabilizing nitrogen. Cobalt is an integral part of B12.



The role of nitrogen in plant growth

Nitrogen is found in plants, especially in growing young plants, and in large quantities in
leaves and seeds. Nitrogen is an integral part of all tissues of plants. Nitrogen is an important
element in the proteins that make up cell tissue. Chlorophyll contains nitrogen, which helps in
photosynthesis.

Nitrogen is essential for plants to thrive.

Plants thrive when nitrogen is high. However they do not grow well without the required

amount of phosphorus and potassium.

Plants mature quickly if the required amount of nitrogen is applied. But the growth of plants
continues due to the application of excess nitrogen. So that it does not mature easily and the
stem dries softly.

Are susceptible to diseases.
Nitrogen deficient cells acquire a stick-like structure and delay the formation of seeds.

The leaves of the plants turn dark green due to the addition of nitrogen. Rapid growth occurs.

This increases the protein content of the plant and increases the yield of the crop.
Urea

Urea is a compost containing nitrogen.

Characteristics

The plant absorbs nitrogen when ammonium sulfate is used. SO,* ion stays in the soil.
Thus day by day the soil becomes more and more acidic. This type of urea does not have such

an adverse effect.

Urea contains high levels of nitrogen (45%). It is converted to ammonium carbonate by
the enzyme urease, which is naturally present in the soil when in contact with moist soil. After

this conversion it acts like ammonium sulfate.

Urea is completely converted to NOs; and CO;, by a series of reactions.Don’t stay in the trash.



Preparation

Urea is prepared by reacting ammonia with CO; at high pressure and at a temperature of 200°C -
210°C. First the ammonium carbamate NH,COONH, is formed. It is then converted to urea.

2NH3 + CO2 /> NH,COONH,
NH,COONH; —> NH,CONH, + H->0

At normal pressure CO2 and NH3 react very slowly in the absence of water to form
ammonium carbonate. Excess NH3 is used if the balance is to move to the right. The reaction
gases CO,: NH3; = 1: 3 are injected into the reactor at 378 atmospheres at high pressure. The
temperature is kept at 200°C - 210°C. After several hours the 80% reaction is completed and the
reaction reaches equilibrium. Urea stays in aqueous solution. 67% of the urea solution is
evaporated in a vacuum. 97% solution is sprayed from a hot tower and urea is extracted by

blowing hot air from below.
Phosphate fertilizers

Phosphorus is present in the tissues of all plants. Phosphorus is also called humus. It is
mainly found in the cell nuclei of plants. Subject to various biological reactions. It is a
component of phytonutrients, lecithin and other phospho lipids. It is most common in young
areas of plants as it is very important for cell growth. During the flowering period a large
amount of phosphorus goes into the buds and stays there. It then transforms into fruits and

seeds.
Effect of phosphorus on plant growth

Plants and animals need phosphorus for proper growth. Animals get phosphorus from
plants. Plants get phosphorus directly from the soil. Phosphorus returns to the soil when plants
and animals die. The discharge of animal wastes into the river reduces the amount of
phosphorus that may be present in the soil. This loss is compensated by synthetic fertilizers

containing phosphorus.

The addition of phosphorus to the soil stimulates the plants to take root and grow faster.

Also flowering plants occur faster than seed germination.



Very low or very high levels of nitrogen or potassium do not affect plant growth as much.
Plants accelerate maturation if there is an excess of phosphorus. Promotes root growth. Short

stature may be due to phosphorus deficiency.
Symptoms of phosphorus deficiency

Plants grow short because phosphorus deficiency affects cell growth. If it is dark green
and purple when grown, it means it is low in phosphorus. Phosphorus deficiency can be
considered if the plants appear yellow. Newly formed leaves have purple leaves that are
deficient in phosphorus.

Lack of sufficient phosphorus usually delays plant maturation and seed formation.
The most important symptom is stunted growth and stunted growth.
Types of phosphate fertilizers

Phosphorus-containing rocks Iron ores and animal bones The main sources of phosphorus are

phosphorus-containing fertilizers as follows.
Natural phosphates such as rock phosphate and bone.

Matured natural phosphates such as bone ash, bone black, superphosphate well-burned

phosphates, calcium metaphosphate.

Phosphates such as superphosphate, potassium phosphate, potassium superphosphate with

ammonia boost or nitro boost.
Superphosphate

Superphosphate is the most widely used of the phosphate fertilizers. It is a mixture of
mono calcium phosphate and gypsum. It is prepared at normal temperature by mixing the

required amount of finely powdered phosphate.

Caz(PO4)2 + 2H,S0O,4 + 2H,0 > 2CaS0,4.2H,0 + Ca(H2P04)2



Flour apatite is found in rock phosphates. HF is therefore available as a product with the value
of this reaction. Creolite is manufactured in a factory in Bengal using this.

Massive preparation

Equal amounts of sulfuric acid and powdered phosphorus are taken in a cast iron container.
There is one automatic mixer. The mixture is mixed well for a few minutes and then quickly
poured into brick-lined pits (D1 or D2). Here the reaction continues for about 24 hours. The
temperature rises to 100°C - 110°C. Acid fumes are released with HF, SiF4, CO,. The available
product slowly solidifies with pores. Mix like this from the mixing bowl and put more and more
into the pit. It is then dried and then dug out of the pit. At the same time another pit (D2) is
filled. The gases emitted from the mixture are washed by water dust in two adjacent towers.
The resulting HF solution is neutralized by sodium carbonate to form sodium fluoride. Instead it
can be reacted with well-washed sand to obtain hydrofluosilicic acid. It can then be neutralized
by NaCO3; or MgCO; to give Na,SiFs or MgSiFs. These are valuable co-products. Na,SiFs is
used as an insecticide and MgSiF6 as a protective material for cement surfaces.

Superphosphate is used as an excellent fertilizer in agriculture. It is water soluble so it is better

than ordinary calcium phosphate. It is easily accepted by plants.



Bone meal

Many types of bone meal are used as fertilizers.
1. Raw bone

2. Steam matured bone

3. Precipitated bone

Raw bone is obtained by grinding the bones well.

Steam is applied at high pressure to the powdered bone to obtain the bone marrow.
Phosphorus is most readily available in steamed bone meal. This is because the fat on the bone
is easily removed when steam is injected. The precipitated bone is obtained as a by-product. It
is available as a by-product when resin is made from bones. Bones are very expensive. These

have the properties of ordinary rock phosphate.
Potassium fertilizers

Potassium is also known as ash. All potassium acceptable to plants is found in the form of
soluble ions. 1t is not found in the cell nucleus. Found in the cytoplasm of plants. The exact

function of potassium in plants is unknown. Potassium, however, is considered essential.
Function of potassium in plants

1. Making proteins and carbohydrates.

2. Preparation of chlorophyll synthesis.

3. Converting NO3 to NH,.

4. Absorption of the negative ions NO*, H,PO*, H,PO,%.

5. Storage of carbohydrates.

Symptoms of Potassium Deficiency

The leaves of plants are less green when they have low levels of potassium. If the defect is

severe, the edges of the leaves turn yellow and eventually fade.



If the potassium is low, the stems of the plants will be thinner. For example, in the case of
cucumber vine, the lower part of the leaves of the potato plant has the appearance of withered

leaves.
Potassium nitrate

In countries like India in the tropics, some nitrate is available on the Earth's surface. Nitrate is
formed due to the action of certain bacteria on the formation of nitrogen compounds due to
stagnant sewage water in some villages. This soil can be extracted, washed with water and then

crystallized to extract the salt.

KNO; is also made from NaNO; called Chili Salt Peter. Chili Salt Peter and KCI are taken in
equal proportions and dissolved in a very small amount of boiling water.

NaNO3 + KCI — > KNO3 + NaCl

The solubility of NaCl does not change with increasing temperature. But the solubility of
KNO3 rises rapidly. NaCl is less soluble so it is first extracted from the boiling solution. After
sufficient NaCl is extracted the solution is cooled and KNO3 crystallizes. Unlike KNO3,

NaNO3 does not absorb water. It is used as a fertilizer.



UNIT =11
5 Marks

1. What about manures? What are the differences between natural fertilizers and synthetic
fertilizers?

2. Write about Farm Yard Manures?

3. Explain about storing farm fertilizers.

4. Write about zinc enriched organic fertilizers?

5. What is green manure? Write about its uses?

10 Marks
1. Write in detail about Enriched organic fertilizers?
2. What is compost manure? Mention two methods of composting.
3. Write in detail natural fertilizers?
4. Short note on (i) Oil Cakes (ii) Protein (iii) Bone Meal
5. Write about organic fertilizers.



Manures

Fertilizers or natural fertilizers are the main by-products of the agricultural industry.
These not only provide organic matter and plant nutrients to the soil but also serve as fodder for
livestock. Fertilizers are perishable and perishable. In ancient times animals were kept in fields
and their wastes were used. Nowadays cows like chickens are kept on farms and the manure
available through them is used.

Differences between natural fertilizers and synthetic fertilizers
Fertilizers and fertilizers are used to provide essential nutrients to plants.

Fertilizers are a by-product of organic farming. These are available from natural sources. But

fertilizers are mineral compounds that are synthetically produced in the factory.
Fertilizers are perishable. Thus causing great loss. But synthetic fertilizers are stable.

There are three main types of fertilizers. Nitrogen, Phosphorus, and Potassium Fertilizers.
Example: urea superphosphate, potassium chloride. Examples of natural fertilizers are manure,

compost and compost.
Farm Yard Manures

Farm yard Manure refers to natural fertilizers obtained from livestock waste products on
farms. Many complex chemical changes occur in the food path of animals. These changes are
caused by enzymes and bacteria that help digestion. The waste products contain about 20 to 50
million dead cells of bacteria. Different types of animal products decompose at different rates.
Such as sugar and starch are easily decomposed. The degradable nature of proteins varies. Half
the amount of organic matter in food is broken down during digestion. Most of the potassium in

the feed is absorbed and excreted in the urine. But a little of it is accepted by absorption.

When manure is sprayed on the fields it will be a mixture of animal dung, urine and
leftover food. The composition of these materials varies from place to place. The manure will
have a moisture content of 60 to 80%. If fresh manure is sprayed directly on the ground, the
excess water in it will be a hindrance. It is difficult and wasteful to move the new manure from
one place to another. Animals use about half the amount of organic matter in their diet. So the

amount of organic matter in the manure is high.



Storage of farm fertilizers.

A generation ago manure was simple to preserve and use. Some farmers spread manure
on the land daily. Or pile the manure until visible and then spread. But nowadays keeping
animals in one place is a bit more complicated than handling their manure. It is essential to take
care of this without affecting the environment. Fertilizers can be handled as follows.

Fresh manure can be collected daily and sprayed immediately on the ground.
The manure can be stored in piles, fermented and then sprayed.

Aerated liquid protection can be done before applying the fertilizer.
Anaerobic liquid protection can be done before use.

The safety of the plants should be such that the loss is minimal. Its nutrient content
decreases when it is used. This is because decomposition and loss occur when placed in air. If

you want to store and store manure well,

Should be set close.

Adequate moisture but not too much water.
The manhole should be in the shade or covered.

Chemicals are added to the manure to reduce nitrogen loss. These protective materials prevent

the decomposition of urea and other nitrogen compounds.
Zinc enriched organic fertilizers

Natural fertilizers like farm manure, compost manure and fertilizers are very low in

micronutrients. Zinc is one of the micronutrients. Plants take the zinc world as Zn2 + ions.

Zinc micronutrients are found as a component of enzymes such as dehydrogenase,
proteinase and peptidase. Also promotes RNA synthesis. It also promotes protein synthesis. It
plays an important role in the synthesis of growth hormones and starch. The seeds help greatly
in maturation. But zinc micronutrients are becoming more essential for crops like maize,

soybean and maize.



Zinc is therefore mixed in the form of sulphate in appropriate proportions with farm
fertilizers and compost fertilizers. The fertilizers thus prepared are called zinc concentrated

organic fertilizers.
Green Manure

Green manure has been used in agriculture since ancient times. Green manure
fertilization is the process of growing a crop in the soil and then burying it in the soil. Non-
degradable green plants are added to the soil. It forms a compost that can give good yields if
handled properly. The use of green manure has four main benefits to the soil. They are

Organic ingredients are added

Nitrogen is added

Nutrition is preserved

The soil is protected as the crop covers the ground.

Significant amounts of organic matter enter the soil through green manure. Easily
decomposable organic matter promotes the activity of microorganisms. The microbe Aso Factor
stabilizes nitrogen in the atmosphere. The waste products available through green manure add to

the solidity of the soil. Thus the plants grow better.

Most of the green manure is grown as young plants and then placed in the soil and
plowed well. These plants are rich in nitrogen and nutrients. Pulses containing 3 to 4 percent
nitrogen are used as the best green manure for legumes. Of course nitrogen is supplied to the

soil when these are used.

Green manure plants are grown with plants such as corn potatoes. Green leafy vegetables
take in more nutrients. These grow on the surface of the ground. Soil erosion is prevented as the
crop covers the land. We usually apply more fertilizer to the soil. Of these, except for those
taken from plants, the rest should be taken with green manure. If not, the remaining fertilizers
will be washed away and reach the lake and ponds. Thus polluting the lake and ponds.
Therefore, green manure plants not only prevent land erosion but also prevent pollution of lakes
and ponds and provide nitrogen and organic matter to the plants that are later planted in the

ground.



Enriched organic fertilizers

Natural organic fertilizers are obtained from plants and animals. Plant fertilizers are those
obtained from decaying plants, cotton seeds, wood, smoky leaf stalks, etc. Growing green plants
are also buried in the soil and act as compost. Animal manures such as dried blood hoofs, horns,

waste, dried fish available in meat sheds.
Oil cakes

Animal feeds are highly concentrated compost. After crushing and squeezing the seeds
of oily plants, the residue is called pus. Bacteria are derived from cotton seeds and groundnuts.
These contain about 6 to 9 percent nitrogen, 2 to 3 percent phosphoric acid, and 1.5 to 2 percent
potash. Peanut butter is available after crushing peanuts. It is used as a fertilizer for plants as it

cannot be used as food for animals.
Blood meal

The blood that comes out when the animals are slaughtered in the meat barns is stored in
the barns and subjected to decontamination. Blood can be dried using steam or hot air. It is then
powdered and mixed with other fertilizers and used. It contains 12 to 14 percent nitrogen, 0.3 to

1.5 percent phosphoric acid, and 0.5 to 0.8 percent potash.
Fish manure

The use of fish as manure has been going on for centuries. Fish residues that cannot be
used as food are well powdered and used as compost. The mixture of bones and unused fish and

bird droppings is called guano. It contains 2 to 14% nitrogen and 12% phosphoric acid.
Horn and hoof food

Horn and hoofs are available as a side effect in butchers. The horns and hoofs of dead
animals are steamed by high pressure steam. Steam is infused for about 12 hours. Fat and
gluten-free animal fats float in water. They are removed and the evil that stays underneath is
separated and finely powdered. The material thus obtained is an organic substance containing

protein. It contains 10 to 15% nitrogen and 12 to 20% phosphoric acid.



Proteins

Apart from the three basic elements carbon, hydrogen and oxygen, the chemicals that
contain nitrogen are proteins. Proteins are made up of amino acids. Different proteins contain
different amounts of amino acid. Animal protein in general has a higher biological value than
plant protein.

Organic substances such as sugars, proteins and cellulose vary in their rate of
decomposition. Sugars, stars, and proteins are not easily broken down. When a green plant is
added to the soil all these compounds decompose at the same time. Sugars and water-soluble

proteins are available as immediate food for soil organisms.

Plant proteins and their related substances provide other important substances. For
example amides get different types of amino acids when proteins decompose. Once these
compounds are formed they can be easily hydrolyzed into carbon dioxide, ammonium
compounds and other substances. Ammonium compounds can be converted to nitrates. In this

way the plants accept most of the nitrogen they need.
Compost manure

The amount of organic matter in the soil can be increased by using a mixture of farm
organic waste, wasted straw, compostable waste, rope waste, sugarcane leaves, agricultural waste
and other waste products. But these cannot be used directly. Can be used only after it is well
decomposed. The process of decomposing such waste is called composting. The decomposed

material is called compost or compost.

Compost is made under favorable conditions of humidity, climate and ventilation using
the remains of plants such as foliage, straw, grass, weeds, rope waste and sugarcane. The
mixture is low in nitrogen, phosphorus and lime. These are needed to decompose organic matter
with the help of microorganisms. The compost should include all three elements nitrogen,

phosphorus and calcium. There are several methods of composting.
Methods of making compost

Dry organic waste is stacked one on top of the other in pits. Moisten it by adding a little

water or by adding dung dissolved in water. When it rises above the ground level, it should be



covered with soil to prevent air from escaping. The rate and type of decomposition depends on
the humidity and ventilation. Fermentation may occur with air or without air. Or one type of

fermentation may occur one after another, depending on the circumstances. L

Coimbatore Compost

The waste composting method is handled in pits about 3 feet wide by 6 feet deep. First a
layer of waste material is dumped in the pit. Water-dissolved dung is poured over it. A little
more bone is sprinkled. Similarly many layers are added one on top of the other. Finally it is
coated with mud and left as it is. The mud is then removed and a little water is added to the
mixture. It is then cut and rolled upside down and placed in an elliptical pile in the shade. This
process results in airtight fermentation. Acids formed during decomposition dissolve the tri
calcium phosphate in ants. Adding more phosphate makes compost more nutritious. It can be
further fertilized by adding nitrogen fertilizers.

Bangalore Compost

The waste is dumped into a pit 9 inches high and manure is poured over it. A layer of dry
waste is poured over it. Then the waste and manure are dumped in succession. Thus between
the layers of waste material moistened with manure lies the layer of these calling materials in this
waste material. This dry layer is exposed to air smoke. It is dumped intact without being closed.
Now fermentation occurs. After two weeks the mixture is further lowered and placed in a pile.
The pile is coated with airtight mud. It is left intact for about six months or until needed. In this
process, pre-fermentation of air followed by fermentation of air fumes occurs. This compost is

not completely decomposed. But decomposition continues after it is added to the soil.

S. KARTHIKA, Dept. of Chemistry
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