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PREFACE
Most of the time, the average person treats the soil “like dirt”. 

A wise farmer/rancher will care for the soil because the knows 
that man is dependent on the top 6 inches (15.2 centimetres) of 
soil. In this plant-animal-soil continuum, soil is often neglected 

because it does not indicate stress in an obvious way. Animals 
and plants show physical symptoms but the soil must be looked 
at more carefully to monitor good health.

All plants are dependent on favourable combination of five 
environmental factors; light, heat, air, nutrients, and water. Since 

the dawn of agriculture, farmers have well understood this 
general concept. They sow their crops in locations with sufficient 
sunlight and at the time of the year when temperatures allow 

growth to maturity. They try to historical overview of fertility either 
through irrigation of by predicting rainfall. They have also been 
aware of the importance of nutritional supplements.

The need is well-recognized for the efficient and integrated 
use of mineral fertilizers and other sources of plant nutrients, like 

organic materials, biologically fixed atmospheric nitrogen, etc., In 
order to achieve self-sufficiency in food production in developing 
countries.

Soils feed the plants which in turn feed the animals that feed 
us. Including soil in this important chain will help guarantee its 

success. Soil provides the supper of foundation for plants and 
most of the nutrients. Soil is accumulated decomposing plant 
and animal matter with aging parent material . As the soil 

components break down, elements are released and become 
available to plants as nutrients. However, naturally this process 
takes a long time and the soil will only be a result of the parent 

material, climate, those living organisms once living there, 
topography, and time. So what is made available to  plant at a 
certain time may not be exactly, needed nutrients. Fertilizing 

wisely increases yield, quality (nitrogen content and digestibility), 
and profits.
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The role of fertilizer in increasing food grain production has 

been very evident, particularly during the last six decades. It is 
recognized that fertilizers have so far accounted for more than 
50 percent of the increase in crop yields. Trials and 

demonstrations conducted by scientists all over the world clearly 
indicate the impact of fertilizer use on food grain yields per unit of 
land, and it is also event that crop yields are higher in countries 

with higher fertilizer consumption per unit area.

In common with all living beings, plants need food for their 

growth and development. Man and other animals can only 
subsist on food in organic form, that is, on food derived from 
plant of animal products. Plants on the other hand have the 

ability to build up organic tissues directly from inorganic 
materials. They live, grown and reproduce by taking up water 
and mineral substances from the soil, carbon dioxide from the air 

and energy from the sum to form plant tissues.

Of the large number of elements that have been identified as 

occurring in plant tissues, only sixteen have been found to be 
indispensable for their growth, development and reproduction. 
These essential elements are referred to as “nutrients.” To be 

categorized as essential, an elements should meet the following 
three criteria:

But, a nutrient rich soil is not necessarily a productive. To be 
productive, soil must also provide a satisfactory environment for 
plant growth and the nutrients it contains must be available for 

use by the plants. In this course we take a broad view of soil 
fertility and see it as a complex of soil chemical physical and 
biological factors that affect land potential and the degree to 

which a soil is productive. Fertile soil is characterized by ongoing 
complex interactions involving decomposition of rocks, organic 
matter, animals and microbes to from inorganic nutrient ion sin 

soil water. Roots absorb these mineral ions if they are readily 
available and not ‘tied up’ by other elements or by alkaline or 
acidic soils. Soil microbes play a critical role in ion uptake and in 

the cycles that permit nutrients to flow from the soil to the plant. 
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The microbiological community of the soil system around the 
roots breaks down the available organic material in the soil into a 

usable from that the plant root system can readily absorb.

Through modern science, we now have a fairly sophisticated 

understanding of the nutrient requirements of plants. Science 
has identified some 20 nutrient elements that are essential for 
the growth and reproduction of plants. Plants obtain 3 of these 

elements-carbon, hydrogen, and oxygen – form the air and 
water. Although these elements) there is really not much that can 
be done to improve or manage their availability. The other 

elements combined represent less than 6 percent of the plant dry 
matter but crop production is frequently reduced and growth 
limited by a deficiency on one or more of these.

To meet the food grain requirements of the year 2050, 
intensification of agriculture in developing countries as a group 

will require a three – to four-fold increase in fertilizer use coupled 
with the increased use of better seeds, pest control and 
improved water management. These global objectives will have 

to be implemented at national and regional levels, taking account 
of available resources.

The importance of soil fertility nutrient management for 
sustainable  agriculture has been widely recognized. Soil is the 
reservoir nutrients and half of the elements in the periodic table 

are being uptake from the soil by the plants but of these, only 
sixteen elements are essential. Nitrogen, phosphorus, 
potassium, along with sulphur, calcium, and magnesium, are 

called macronutrients because plants need these in relatively 
large amounts. Plants also need micronutrients such as boron, 
copper, manganese, molybdenum and zinc to remain healthy. A 

soil with a pH of 6.5-7.5 with adequate soil organic matter will 
help supply many of these nutrients; however, additional 
nitrogen, phosphorus and potassium are usually needed for 

good yields. There is increasing trend of nutrient imbalance in 
the soil; evident from the fact the amount of nutrient removed 
from the soil is more than the quantity added in the soil. This 
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nutrient imbalance is called nutrient mining and nutrient mining 

resulted in poor soil health. Nutrient availability depends not only 
on soil nutrient store but also on the favourable soil conditions as 
soil reaction, physical and biological properties. Sound nutrient 

management is prerequisite for enhancement & maintenance of 
soil productivity, and sustainability of agriculture. The doubling of 
global food demand projected for the next 50 years poses a

challenge for sustainability of agriculture especially in the context 
of food production and safe guarding the environment. Nutrient 
management is an essential part of sustainable agriculture.

The present world fertilizer strategy is to increase agricultural 
production through the efficient use of mineral fertilizers and 

other inputs and through improved farming methods. Fertilizer 
use efficiency is currently rather low, particularly in developing 
countries. A vast potential, however, exists for improved 

efficiency. Increasing the efficiency of nitrogen from 30 to 50 
percent in rice in a country which at present is using 2.8 million 
tones of nitrogen on that crop would provide a saving of 0.56 

million tones of nitrogen, or contribute 6 to 8 million tones of
additional food grains. Apart from increased availability of food 
grains, more efficient fertilizer use would also contribute to 

conservation of energy. Estimates show that one kilogram of 
nitrogen fertilizer needs about two kilograms of fossil fuel for its 
manufacture, packing, transport and application. The 

corresponding needs for phosphorus (P2O5) and potash (K2O) 
are 0.33 and 0.21 kg respectively.

One of the most important keys to a productivity pasture is 
good soil fertility. Nutrients are used by plants to perform a 
number of functions necessary to complete their life cycles. 

Certain nutrients called essential nutrients can be further divided 
into two groups: the macronutrients and the micronutrients. 
Nutrients are placed into one group or another depending on the 

relative amounts in which they are required by the plant.

Macronutrients are required by plants in greater amounts 

than micronutrients due to the their functions. Macronutrients are 
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used in building tissues and proteins within a plant, which make 
up the bulk of it. Micronutrients are commonly associated with 

chemical reactions, which are essential nutrients are placed into 
one group or another depending on the relative amounts in 
which they are required by the plant.

Macronutrients are required by plants in greater amounts 
than micronutrients due to their functions. Macronutrients are 

used in building tissues and proteins within a plant, which make 
up the bulk of it. Micronutrients are commonly associated with 
chemical reactions, which are essential for growth and 

development, but are not large systems.

Macronutrients can be further divided into groups based 

upon the amounts used by plants. Primary macronutrients 
include Carbon, Hydrogen, Oxygen, Nitrogen, Phosphorus and 
Potassium. Secondary macronutrients consist of Calcium, 

Magnesium, and Sulphur, Micronutrients consist of Boron, 
Chloride, Iron, Manganese, Molybdenum, and Zinc.

Carbon, Hydrogen, and Oxygen are supplied to plants from 
the air and water and are considered non-mineral nutrients. The 
rest of these essential elements must be supplied by the soil and 

are taken up by the plant in mineral form. These elements are 
either  present in the soil or are added by fertilization.

Nutrients are constantly being removed from the soil. They 
can be lost by plant uptake, leaching through the soil profile, and 
erosion. In some cases, many of the these elements may 

already be present but are tied up by soil particles, making them 
unavailable to plants.

A fertilizer program needs to identify which nutrients are 
lacking and supply these in amounts, which meet, but do not 
exceed the amounts required by plants. A soil test is one of the 

most accurate and practical ways to determine the fertility state 
of your soil. It is important to reach a balances as best possible 
by adding enough fertilizer to meet the needs of plant without 

over-applying. Over application may lead to environmental 
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degradation as well as being a waste of time, money, and 

resources.

There are a wide variety of fertilizers. They differ in 

classification (i.e. organic or inorganic), content (what nutrients 
are present and in what amounts), quality, price and formulation 
(i.e. liquid, or dry).

The required content of your fertilizer and your application 
rates will vary according to what type of soil you have, what 

nutrients are already present in your soil, what crop you are 
growing, and what purpose the fertilizer is to serve (i.e. fertilize 
an established pasture or start a new seeding). Different soil 

types have different qualities; which nutrients are naturally 
present is one of those qualities. Some soil types may be 
naturally high in one elements but low in another. A soil test can 

help to determine the fertility state of your soils.

Generally, the mineral nutrient which are used the most (i.e. 

macronutrients) will need to be added most frequently. Also 
some nutrients are more mobile in the soil than others. This 
results in a loss by leaching and reiterates the importance of 

proper application rates, as these types of nutrients may affect 
groundwater if they are over- applied.

Other nutrients such as Cobalt and Vanadium may also be 
applied to your soil. They are called beneficial nutrients because 
they are not essential in plant development although they may 

contribute to higher productivity or have other desirable results. 
Also, some Nitrogen-fixing bacteria that live in association with 
legumes may required a nutrient such as cobalt to function 

properly.

It should be stressed that a fertile soil is not necessarily a 

productive soil. Soil productivity depends on a number of factors, 
fertility being just one, others include: soil moisture, pH, sunlight, 
soil physical properties, slope, etc. However, fertility is one of the 

easier and more practical factors for us to mange and should be 
considered an important part of land improvement.
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Many scholars, teachers, students, extension workers have 
expressed concern at the lack of a single, handy reference 

source which treated all aspects of plant nutrition and fertilizer 
use in relatively simple language, to meet the requirements of a 
wide range of users.

This book is the collection of literature from various sources. 
We greatly thank the contributors of various sources from whom 

material has been gathered. It is hoped that this book will fill long 
felt for such a publication. Suggestions for possible 
improvements and additions for a future version of the Bulletin 

will be most welcome.
G.L. Maliwal
L.L. Somani

10 Soil Fertility and Nutrient Management At 

Contents

Preface 3
About the Authors 11
About the book 12
1. Introduction 13

2 Plant Nutrition 22

3 Movement of nutrient 36

4 Nitrogen 52

5 Phosphorus 79

6 Potassim 99

7 Secondary Nutrients 113

8 Micronutrients 136

9 Soil Reaction and Buffering 187

10 Problematic Soils 211

11 Reclamation of Problematic Soils 230

12 Irrigation water 247

13 Soil fertility Evaluation 269

14 Fertilizers Recommendation 297

15 Nutrient Use Efficiency 320

16 Use of fertilizers and Insecticides in 
Agriculture

330

References 344



Soil Fertility and Nutrient Management

Publisher : Agrotech
Publications ISBN : 9788183213394 Author : Maliwal GL And

Somani LL

Type the URL : http://www.kopykitab.com/product/7293

 Get this eBook

30%
OFF

http://www.kopykitab.com/Soil-Fertility-and-Nutrient-Management-by-Maliwal-GL-And-Somani-LL

	Soil Fertility and Nutrient Management

