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Abstract 
Microbial fertilizers and soil microorganisms play an important role in controlling plant diseases, 
eliminating plant pests and destroying part of the minerals that are usable for plants. Biological 
fertilizers are composed of living microorganisms that can be used as a supplement to chemical 
fertilizers with essential components of biological control and plant growth factors. They play an 
important role in increasing soil fertility and degradation of fossil fuels and toxicity to contaminated 
soils. This paper summarizes the concept of the development of microbial fertilizers and diluents that 
contribute to the improvement of soil quality, soil quality, and product safety and performance. The 
results show that the application of microbial products separately or with chemical fertilizers has 
relative effects on soil quality, yield and crop protection. This article discusses the development of 
microbial fertilizers and the classification of different types of microbial fertilizers.  
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1. Introduction  

Biodegradable fertilizers are referred to as 
fertilizers, which contain a sufficient number of one 
or more of the beneficial microorganisms in the soil, 
which are available on suitable preservatives. 
Biodegradable fertilizers are microbial inoculants 
and as a combination of effective microbial strains 
with high yields to supply one or more of the plant's 
nutritional elements. Biodegradable fertilizers 
contain microorganisms that can convert one or 
more of the nutrients into usable form in a usable 
form, and this transformation is carried out in a 
biological process. The cost of producing bio-
fertilizers is low and does not create pollution in the 
ecosystem. Biodegradable fertilizers are useful soil 
microorganisms that are densely and highly 
concentrated in a culture medium. In recent 
decades, due to the use of fertilizers, numerous 
environmental impacts, including various types of 
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water and soil pollution, and problems for the 
health of humans and other living organisms in the 
soil, were used to meet the nutritional 
requirements of the plant, and thus the production 
of bio fertilizers began [1]. The first bio-fertilizer 
was used in the late nineteenth century, and since 
then, other biological fertilizers have been used, 
they are mainly isolated from the environment, 
cultivated in laboratory conditions in specially 
cultivated environments, prepared and are 
consumed. Of course, the use of bio fertilizers has a 
long history. Manufacturers of products for 
strengthening agricultural land cultivated a dark 
plant called legiominosis and believed that soil 
fertility would increase with its cultivation. In 
historical writings, the planting of clover plants, 
Egyptian beans and etc [2].   has been reported to 
reinforce soils. The purpose of using bio fertilizers, 
enhancing fertility and soil fertility and providing 
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healthier and richer nutritional needs is a greater 
harvest away from environmental contamination 

[3].  

2. Application of biological fertilizers  

Today, with increasing agricultural production due 
to the growing needs of the growing population, 
concerns about the future of providing food for the 
people have been raised. Water, soil, air and soil 
erosion, the resistance of pests to pesticides, and 
the spread of chemical fertilizers have led us to 
return to conservation of resources to the past and 
industrial crops. So, to produce healthy and clean 
products, as a result of healthy and joyful people, 
there is no other way than organic agriculture [4]. 
The use of organic plant products has a close 
relationship with the health of the community. 
Given the increasing demand for organic farming 
products in this type of farming, based on the 
correct management of the soil and the plant and 
tree growth environment, it acts in such a way that 
in plant and tree nutrition, the balance between the 
elements There is no need for soil and no need to 
use pesticides and pesticides when growing, and 
instead of using fertilizers, organic fertilizers such 
as leafy soil, algae and animal and biological 
fertilizers should be used in soil nutrition. In 
addition to the use of pesticides and pesticides, if 
necessary, the use of biological methods such as 
efficient microorganisms, inflorescences, bees and 
bacteria or resistant cultivars to cultivate pests can 
be exploited. And in this type of farming, genetically 
modified seeds are not used. In this way, the final 
product obtained by the consumer will be free of 
toxic and chemical residues and preservatives. On 
the other hand, high-quality food products that 
produce bio-fertilizers will not only satisfy 
consumers but also provide and guarantee their 
physical health. This article tries to look at 
biological fertilizers in their role in humans and 
society [5].  

3. Classification of biological fertilizers  

A. According to the type of microorganisms, bio 
fertilizers can be classified as follows:  
1) Bacterial biological fertilizers (Rhizobium, 
Tobacco, Azospirillium, etc.)  
2) Fungal bio fertilizers (mycorrhiza)  
3) Biological algae (green algae, blue and Azola);  
4) Biomarkers of Actinomyces (Francois).  
B. Depending on what microorganisms do, bio-
fertilizers are classified as follows:  
1) Molecular Nitrogen Stabilizers,  
2) Mycorrhizal fungi,  
3) Insoluble Phosphate Soluble Microorganisms,  
4) Growth stimulatory rhizosphere bacteria;  
5) Microorganisms converting organic waste into 
compost,  
6) Cremation of vermicompost [6].  

4. Phosphate Solubilizing Microorganisms  

One of the basic foundations of sustainable 
agriculture is the efficient use of chemical 
fertilizers, and in particular phosphate fertilizers. 
These fertilizers have little mobility in the soil and, 
as a result of reactions with soil elements 
(phosphate, chlorine, magnesium, iron, zinc, etc.), 
they become insoluble and their consumption 
decreases. Therefore, the management of the use of 
phosphate fertilizers should be revised and paid 
attention to new methods such as biological 
methods. Researches carried out inside and outside 
the country on mycorrhizal fungi as well as 
phosphorus soluble microorganisms represent the 
high efficiency of biological methods in increasing 
the absorbable phosphorus of plants. Mycorrhizal 
fungi that coexist with different types of plants play 
an extremely high potential for the supply of 
phosphorus needed by the plant, so that other 
important benefits from the mycorrhiza 
coexistence, such as the absorption of some of the 
high-consumption elements and Low intake (eg, 
increased nitrogen uptake, potash, calcium, 
magnesium, manganese, iron), better water 
absorption, production of plant growth promoters 
and, finally, the potential for coping with root-
disease pathogens, are overshadowed by the 
problem of phosphorus adsorption. Is. These fungi 
enter the cortex cells and then rapidly multiply with 
the photosynthetic materials of the root and, by 
extending their roots into the soil, increase the 
absorption of nutrients, and in particular of 
phosphorus. Currently, many types of these fungi 
are commercially produced and used for 
insemination of nursery and treasures of different 
crops, and the possibility of mass production of 
effective types of crops is under consideration. The 
most important endoscopic fungi (vesicular 
aryaskular) are zig-zytic and Glomales species that 
coexist with the roots of many crops, grains and 
legumes, and have a positive effect on host 
phosphorus nutrition, especially in soils Low 
phosphorus absorbs. Ectomycorrhizal fungi are 
mainly from the genus Boletus and Tricholoma at 
the root of pine trees and also play an important 
role in the nutrition and growth of trees [1]. In 
general, although the effects of mycorrhizal fungi on 
host plant growth and the absorption of nutrients 
vary according to the type of soil and the type of 
fungal coexistence, it is in any case positive and 
tangible. Research has also shown that in most 
cases, between mycorrhizal fungi and rhizobium 
bacteria, there is a cystic effect on nitrogen fixation 
and the increase in the weight of root crops in the 
plant. However, phosphate-soluble 
microorganisms (PSM) act as saprophytes in the 
root zone (rhizosphere) and, using root cultures, 
absorb the insoluble compounds of the plant. These 
free-form microorganisms are commercially 
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available as phosphate fertilizers, which, although 
they do not have mycorrhiza, have synergistic 
effects derived from their inoculation. The relative 
frequency of phosphate solubilizing 
microorganisms in soils in different regions of the 
country also shows that fungi are 46.75%, bacteria 
40.3% and actinomites account for 12.6% of total 
active PSM in rhizospheric soils have given. 
According to annual consumption of nearly one 
million tons of ammonium phosphate fertilizer in 
Iran, low yields of phosphate fertilizers in the 
country's calcareous soils, as well as the 
consequences of excessive consumption of these 
fertilizers (contamination of surface water with 
phosphorus-rich particles or Reducing the 
performance of plants as a result of reduced zinc 
and iron absorption or excessive accumulation of 
boron, manganese or molybdenum in plants). It is 
worth noting that plant phosphorus supply is being 
paid more attention through phosphate microbial 
fertilizers. Research on blue wheat in different parts 
of the country indicates the economic production 
and use of these products instead of phosphate 
fertilizers [4].  

5. Sidophore producing rhizospheric bacteria  

These bacteria are described as growth enhancer 
rhizobacteria. This group of fertilizers can be 
effective in controlling the amount of iron available 
in the rhizosphere by generating specific organic 
compounds that are able to form chelate with ferric 
iron [7]. These bacteria are more pseudomonas, but 
the list of other types is expanding. It has been 
shown that the production and secretion of 
siderophore such as rhizobaccine can be effective in 
the presence of iron deficient enzymes for 
levominosis. Also, research has shown that 
rhizobium tricillus bacteria in clover root nodes, in 
addition to nitrogen fixation (sometimes up to 170 
kg / ha per year), have the ability to produce 
siderophore and their inoculation with host plants 
can be significantly affected by soil iron absorption 
capacity. However, although inoculation of plants 
with such rhizobacteria is carried out more at the 
level of research programs, the satisfactory results 
that it brings to its widespread use can be 
promising. The other group of rhizospheric bacteria 
has been considered as biocontrol agent. For 
example, some rhizobia strains can prevent root 
cultures by producing fungi such as phytophthora 
and rhizobutinium, by producing toxic metabolites 
(rhizobiotoxin), and protect the plant's health [8].  

6. Cellulose degrading microorganisms  

This group includes a variety of fungi and bacteria 
or enzymes extracted from them that are used to 
convert more organic residues and compost 
production. Of course, some types of earthworms 
are also used to produce compost called 

vermicompost. Production of organic fertilizers 
(compost) in biotechnology and from all organic 
sources including household waste, agricultural 
waste (sugar cane bagasse, pistachio and tea waste, 
straw and grains, rice bran, etc.) and sewage sludge 
recycling City and home and so on. In the 
production of organic fertilizers, activators or 
organic fermenters are used, including 
Trichoderma fungi as an ingredient in inoculum on 
compost and fertilizer. Sometimes homicidal 
mushrooms and aspergillus are also used as 
activators. These fungi can quickly and easily 
ferment and degrade cellulose, hemicellulose and 
lignin, and are very useful in the production of 
compost. One of the best ways to dispose of urban 
waste is to turn it into compost, which, in addition 
to reducing health and environmental problems, 
plays an important role in the production of organic 
materials [9].  

7. Effect of biological fertilizer on soil fertility  

In spite of the beneficial effects of chemical 
fertilizers on increasing the production of various 
crops and gardens, if the use of fertilizers is not 
accompanied by knowledge and science and how 
they are used, the result will not be desirable. In 
recent times, plant science experts and scientists 
often did not know that only 50% of the total 
fertilizer used in the soil and mineral nitrogen was 
used by the plant, and it could be removed from the 
soil as water or irrigation water and rain. . The main 
source of nitrogen for plants is soil organic matter 
derived from the remaining animal and plant 
species and naturally or, as a result of practice and 
principle, a significant amount of nitrogen extracted 
from the soil by the addition of organic fertilizers 
and the plant remains to the soil. If a fresh manure 
is removed solid or liquid immediately into the soil, 
there will be no evidence of a loss of nitrogen. At the 
moment, it is advisable to balance the soil with 
plant remains, fertilizer and green manure, so that 
soil is balanced and not a general recommendation. 
For example, soil degradation of plant remains in 
areas where prevailing disease and aftoplasty are 
not recommended. Protecting and increasing the 
nitrogen yield in the soil depends primarily on soil 
conservation from deterioration factors, reduction 
of additives due to washing and preventing the 
formation of compounds. Prevention of this. 
Unfortunately, in our country, effective measures 
have not been taken and filling dams, flooding The 
flood and the advent of the desert and sand dunes 
have caused many problems and difficulties. Each 
mirror in Iran will be prevented from damaging its 
losses, according to estimates; the economic loss 
will be halved. In particular, nitrogen losses are 
significant, especially in wet areas of northern Iran. 
In areas where the rainfall is about one meter or 
more, the soil can move to depths more than the 
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depth of root penetration. In these areas where the 
soil is frozen in late autumn, most of the nitrogen 
losses are due to the excessive rainfall and the 
temperature that is not so much that sweating and 
evaporation have a large impact on total soil water. 
In this situation, you can use a pre-washed soil with 
a high vegetable crop (like the cereal family) [10]. 
Some dry, nitrogen losses, except in products that 
require a lot of irrigation. Rice is one of the products 
where nitrogen losses are significant, and rice 
cultivation practices do not leave any way to reduce 
or reduce water drainage. In the dry areas, most of 
the nitrogen losses occur during the rainy season 
and in the absence of vegetation.  
The value of biological fertilizer is due to three 
important properties: 
  

1) Nutritional and chemical (in terms of soil 
microorganism)  

2) Physical properties,  
3) Improve biological properties.  
 

This type of fertilizer acts as an NPK fertilizer when 
it is grounded (25% - 5% - 25%), which means for 
each amount 25 kilowatts and 5 kilograms of 
phosphorus pent oxide and 25 kilograms of potash 
is immediately available to the plant. But what's 
more important is that it is immediately available to 
the plant, but more importantly, the same amount 
of nitrogen and potassium, and 20 pp. of 
phosphorous oxide, are gradually free and ready to 
absorb during prolonged periods of time. Apart 
from the three main consuming elements, 
significant amounts of other elements, such as 
magnesium, sulfur, iron, zinc, copper, and others, 
are placed on the plant. This fertilizer is not 
currently produced in any country in the world 
because it is becoming a bio-fertilizer because it is 
produced as a useful bacterium, and since soil and 
air are taking place, the rain itself also has high 
levels of nitrogen. In addition, this kind of fertilizer, 
interactions and gallstones, including the beneficial 
bacteria of the soil and the organisms of the particle 
and its surroundings and the respiration of the 
ecological exchanges, does not disrupt the particles 
of the particle, and it does not contain chemicals, 
and thus strengthens the microorganism of the soil. 
It plays a significant role in soil fertility [11].  

8. The role of nitrogen in plants and soil fertility  

It is part of the chlorophyll building, and as a result 
of the shortage of the plant, it will soon begin to 
show that the jaundice starts from the lower and 
the old leaves. Urea fertilizer is 46% nitrogen. It 
comes from ammonia and carbon dioxide, and its 
nitrogen content is twice as high as ammonium 
sulfate. Clover, able to stabilize N through 
coexistence with rhizobium, and the use of 
fertilizers increases the phosphorus absorption by 

the plant. Ultra fertilizers are lost due to high 
solubility as a result of leaching, therefore, 
fertilizers should be fed as close to planting time as 
needed and when the plant needs too much. 
Usually, some fertilizers are used during planting 
and some are consumed on the road and after 
planting. Increasing the amount of foliage and 
transpiration and thinning, the epidermis increases 
the sensitivity of the plant to the disease. 
Ammonium sulfate contains 21% nitrogen and 24% 
sulfur. The fertilizer that is given after the flowering 
of the grain increases the protein content of the 
seed significantly and thus improves the quality of 
the bakery. Most of the soil is found in organic 
matter, which gradually decomposes into an 
inorganic form. Which gradually decomposes into 
an inorganic form. N is absorbed into the soil by two 
plants, from NH4+ and anionium-NO3. In wheat, 
high consumption of fertilizers increases the 
vegetative growth and reduces the resistance of the 
stems to adverse weather conditions, causing 
bedding of the plants. It is also effective in 
counteracting the use of hormone to shorten the 
stem and planting of thick stems and thick stems 
and delaying fertilizer application [5].  

 9. A limiting factor for agricultural production  

N is a limiting factor, because usually the amount of 
N is less than the amount required for the plant to 
produce the maximum product. The deficiency of 
nitrogen decreases the amount of amino acid in the 
forage. N is the essential ingredient to produce 
amino acids and proteins the effect of nitrogen on 
the resistance of the plant to the cold reduces the 
resistance of the plant, because nitrogen causes the 
cell to become watery and thinness the cell wall. In 
rainy and light soils, the use of fertilizer is 
recommended on several occasions because of the 
high rainfall and high permeability of the soil, the 
likelihood of washing in these conditions is high and 
should be added to the soil on several occasions  
 [2].  
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