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-fertilization are greatly correlated together. The use of bacteria
combining with organic fertilizers results in encouraging plant
growth and yield, and helps to keep the environment clean for our
coming generations.

At the end, -we can say that using biofertilzers that fix
atmospheric N,, solubilize phosphate or decomposte organic matter

are the mainstay for getting clean and safe agricultural products.
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resulted from atmospheric N, fixation. These bacteria known as
Rhizobium. It was noticed that potential of biological N, fixation
for most plant species is ranged between 200-3000 Kg N/ha/crop.
So, amount of N-chemical fertlizers costs and pollution could be
reduced to the minimum values.

b) The Non-Symbiotic Becteria which fix atmospheric N,
without depend on any host system. These free living - N_- fixing
microorganisms include some strains of Azotobacter, Azomones,
Acetobacter, Azospirillum, Bacillus, Vibrio, Clostridium, besides
the blue- green algae (Cyanobacteria). These microorganisms
Fix yearly about 10-40 kg N/ha.

¢) Mycorrhizae inoculants, where the roots of plants are colonized
by beneficial vesicular- arbuscular mycorrhizal soil fungi (VAM),
forming symbiotic-associations. So,VAM fungi are consider
integral parts of their host plant. They play a vital role in improving
plants nutrition and yield, in protecting plants from pathogens,
in increasing plant resistance to environmemtal stress and in
conserving soil by aggregation. They also increase phytohormone
production (i.e. cytokinins, gibberellins and ethylene).

d) Phosphate Solubilizing microorganisms, such as those belonging

to Pseudomonas and Bacillus bacteria genera or to Penicillium
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BIO-AND ORGANIC-FERTILIZATION FOR SAFE
AND CLEAN AGRICULTURAL PRODUCT

Abstract

Over the last decades, the extensive use of chemical fertilizers
in agriculture have resulted in serious problems in the soil. It is
not only the salinity , but also and more importantly the pollution
of the underground water and the accumulation of some toxic
chemicals in plant tissues that is considered the major resource of
animal fodder and human diet .

As a result of the misuse of chemical fertilizers, the natural
biological balance in the soil become disturbed . So, the use of
Bio - and organic - fertilizers was suggested to be one of the most
important substitutes to restore the natural conditions of the soil and
obtain a safe and clean Agricultural product. Biofertilizers mainly
contain specific strains of beneficial and effective microorganisms
that able to release nutrients from rocks and various organic
residues in the soil to be available for economical plants .

Among of these microorgansims :

a) The Symbiotic Bacteria which live in symbiotic life on the roots

or stems of leguminous plants and provide them with amino acids
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and Aspergillus fungi genera. They are able to change unsoluble
phosphorus in soil to souble forms by secreting some organic acids
which lower the soil pH and bring about the dissolving of bound
forms of phosphate.

e) Using Azolla as a green manure. It is a genus of Ferns from
aquatic and semi-aquatic habitats able to reduce atmospheric N,
into ammonia via nitrogenase enzyme.

f) Using some types of microorganisms, such as Azotobacter
chroococcum, Azospirillum and Bacillus subtilis for biological
resistance as a safe way rather than chemical herbiside, insectiside,
... ect., which contaminate enviroment.

On the other hand, using organic materials in the from of
compost, animal manure or green manure improve soil physical and
chemical properties, as well as soil fertility by their composition
into macro-and micro-nutrients, amino acids, organic acids, sugars
and humus, which its presence is also considered a useful habitat
for several beneficial microorganisms.

In the presence of organic materials, the number and activity
of N, -fixing bacteria, mycorrhizae and phosphate solubilizing

microorganisms increase in the soil. So, bio-and organic
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