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Introduction
Phosphorus (P) is one of the major nutrients limiting plant 

growth. Although P is quite abundant in many soils, it is add-
ed to soil-plant systems in the form of phosphate fertilizers. 
Although plants utilize a fraction (normally 12%) of soluble 
P, a great part of the added fertilizer forms Fe, Al, and Ca 
complexes [1]. This process determines the need of frequent 
application of soluble forms of inorganic P [2]. On the oth-
er hand, the capacity of soil to bind soluble P is limited, soils 
receive P in excess of crop requirements, and a great part of 
chemically produced P fertilizers contaminate the ground-
water causing eutrophication of natural water reservoirs [3]. 
On the other hand, there are serious concerns regarding the 
phosphate world reserves and the need of new agro- and 
bio-strategies to face the increasing world human popula-
tion. Therefore, P-plant nutrition sources of P and P fertilizer 
production are in the focus of many scientific groups trying to 
solve the above challenges.

Current P Fertilizer Production
Traditional P fertilizer production is based on chemi-

cal processing of insoluble mineral high-grade rock phos-
phate-what in fact is calcium phosphate combined with 
quartz, calcite, dolomite, clay, iron oxide, carbonates, and 
alkali compounds. In mined phosphate rocks, phosphate 
content can range from over 40% to below 5%. This inor-
ganic mineral is further treated to separate the impurities 
thus improving the quality of phosphate, which after en-
ergy intensive chemical treatments (with sulfuric acid at 
high temperature) ranges from 26% to about 34% [4]. This 
process generates contaminants into the main product, 

gas streams and by-products [5]. Therefore, during the last 
10-15 years, scientists working in this field focused their 
studies in two main directions:

A) Changing the traditional rock phosphate chemical dis-
solution scheme and finding alternative sources of P;

B) Preparation of formulated biofertilizers with P-solubi-
lizing activity.

Biotechnological Approach in Solving Exist-
ing P-Production Problems

One of the alternative technologies of rock phosphate 
dissolution is the application of biotechnological methods 
based on microorganisms [6]. Organic acid producing micro-
organisms are able to solubilize Al-, Fe-, and Ca-phosphates 
forming calcium salts of the organic acids and releasing plant 
available phosphate [7]. This process can be carried out in fer-
mentation and in soil-plant systems. In the first case, it can 
be carried out in conditions of submerged fermentation or in 
solid-state fermentation processes [8].

Submerged liquid fermentations can be performed with 
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formulated in liquid or solid forms. Recently, encapsulated 
cells or spores of P-solubilizing biofertilizers are gaining more 
interest because of the possibility of formulating more than 
one microorganism and additionally introduce in the formu-
lation matrix other plant beneficial substances [21].

Conclusion
In conclusion, we should note the great biotechnology 

progress in phosphate producing technologies developed 
to substitute for the chemical rock phosphate processing 
and, in the same time, serious success in formulation of 
P-solubilizing biofertilizers able to help P-plant nutrition in 
soil.
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