
The Effect of Phosphorus in Nitrogen Fixation
 in Legumes

Reem M Hussain*
Department of Crop Field, Huazhong Agricultural University, PR China 

Submission: March 06, 2017; Published: March 21, 2017
*Corresponding author: Reem M Hussain, Department of Crop Field, State Key Lab of Agriculture Microbiology, College of Plant Science 
and Technology, Huazhong Agricultural University, Wuhan 430070, Hubei, PR China, Fax: +963-41-445296; Email: ; 

Introduction
The practice of growing legumes has always been a part of 

crop rotations dating back to the ancient times [1]. Legumes play 
an important role in sustainable farming because of its ability 
to increase soil fertility [2]. Legumes have a mutual symbiotic 
relationship with some bacteria in the soil that can improve levels 
of nitrogen in the atmosphere [3]. Legumes are nodulated plants 
that play an important role in nitrogen fixation [4].

Nitrogen fixation is a process of changing atmospheric nitrogen 
to ammonia or other molecules needed by living organisms [5]. 
Nitrogen fixation is an important process for agriculture and for the 
manufacturing of fertilizers [3]. In legumes, atmospheric nitrogen 
(N2) fixation happens in the nodules [6]. Nodules grow in the roots 
that are produced by N2-fixing rhizobial bacteria [6]. Most of these 
bacteria belong to the genera of Bradyrhizobium, Mesorhizobium, 
Rhizobium and Sinorhizobium [7]. 

While nitrogen fixation is a sustainable way of producing 
nitrogen (N) which is important in making chemical fertilizers, 
several factors cause some limitations [8]. Some biotic and abiotic 
factors affect the mutual interaction between legumes and their 
microsymbiont partner [8,9]. Legume productions are negatively 
impacted by several factors such as drought [8], low pH levels [10], 
salinity [11], heavy metals [12], extreme temperatures and low 
nutrient availability on the soil where legumes are grown [13]. 
This also proves how climate change is gravely affecting legume  

 
production. Decrease in the availability of phosphorus in soil also 
has an impact in legume production [14].

The mini-review focuses on the Various  researches that 
have looked into this situation and conducted tests to prove the 
relationship between phosphorus availability and legume growth 
and production.

Phosphorus
Phosphorus (P) plays a vital role in the growth and development 

of plants. It is needed in the molecular structure of plants and 
it facilitates transformation of energy and regulation of several 
enzymatic activities as well [15]. Here are some molecules that 
contain phosphorus: Nucleic Acids, proteins, lipids, sugars and 
adenylate [16].

In adenylates, phosphorus is the main component required for 
most of the functions of plant cells [16]. Phosphorus is also essential 
in most metabolic processes that happen above the ground. These 
processes include: Energy generation, nucleic acid synthesis, 
photosynthesis, respiration, glycolysis, membrane synthesis and 
integrity, enzymatic activation or inactivation, redox reactions, 
signaling and carbohydrate metabolism [17].

Therefore, inadequate phosphorus in soil gravely affects the 
growth and development of plants. For instance, lack of phosphorus 
affects a leaf’s development and ability to carry out photosynthesis 
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therefore causing the plant not to produce sufficient food to support 
optimal growth [14]. 

Carbon absorption and distribution between plant’s shoots and 
its parts underground can also be affected by inadequate supply 
in phosphorus. Since development and metabolism above the 
ground are connected to symbiotic tissues, low phosphorus supply 
can negatively affect the functions and growth of nodules because 
certain amount of phosphorus is needed to carry out symbiotic 
nitrogen fixation [18].

There are many evidences that prove how legumes require 
more phosphorus for nitrogen fixation to achieve maximum 
function. More phosphorus is required in legumes since phosphorus 
is needed in energy transformation in nodules [19]. 

Research proved that nodulated legumes need more phosphorus 
than non-symbiotic plants that grows solely on a mineral nitrogen 
source. The direct relationship between nitrogen fixation and 
phosphorus content on nodules simply proves how important 
phosphorus is to legumes [19,20]. N2-fixing legumes that are grown 
with inadequate phosphorus did not grow well because nitrogen 
fixation on bacteroids, ammonium absorption of amino acids and 
ureides in the plant cell of nodules are not enough to support 
plant growth [18]. These processes require more phosphorus in 
the transfer of energy which occurs in nodule functioning [19]. In 
addition to this, the phosphorus required for mitochondrial and 
symbiosome membrane synthesis during nodule development 
increases N2-fixing legume’s demand for phosphorus even more 
[19].

Conclusion
Legumes are dependent on adequate phosphorus content in the 

soil. However, farm soils nowadays do not have enough phosphorus 
to help nitrogen fixation in legumes. This is one of the challenges we 
face globally making it more difficult to grow plants naturally.

To address a sustainable way of growing crops and saving 
the soil from complete nutrient depletion, agriculturists should 
consider these things. As of now, most farms are dependent on 
mineral nitrogen and phosphorus due to the soil’s deficiency for 
these minerals.

Unfortunately, as projected in many scientific researches, there 
will also be a significant decrease in rock phosphates, which is the 
main source of phosphorus in fertilizers, in 30-50 years. Currently, 
90% of phosphorus in fertilizers comes from mined rock phosphate. 
Therefore, a decrease in the growth and production of legumes will 
be affected significantly by the availability of phosphorus in the 
years to come. One cannot underestimate the impact of a deficiency 
in a single element or mineral in the agricultural industry since it 
is proven that minerals and organic processes work hand in hand.
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