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Abstract

Phosphorous is another nutrient that is critically important for legumes and the clover plants that are fixing

nitrogen, but all plants need phosphorous as they do nitrogen. Legumes need a higher level of P fertility than the

neighbouring grass plants. Phosphorus is vital for plant growth, and is a component of the nucleic acid structure

of plants and bio-membranes. Therefore, it is important in cell division and tissue development. It is also

involved in the energy metabolism of cells and is required for the biosynthesis of primary and secondary

metabolites in plants. Legume crops requires less nitrogen but application of phosphorus and potassium plays a

vital role in getting high yield per unit area. The application of phosphorus increases dry matter at harvest,

number of pods plant-1, seeds pod-1, 1000 grain weight, seed yield and total biomass of mung bean. The

experimental results of different authors stated that the highest number of pod plant-1 and grain yield of soyabean

were obtained from maximum level of phosphorus as compared to other treatments. common bean crop

dependent on nitrogen fixation needs more inorganic phosphorus than the same crop provided with mineral

nitrogen. Common beans are therefore especially susceptible to low soil phosphorus when accompanied by low

soil. Phosphorus also plays an important role in biological nitrogen fixation, for the symbiotic fixation of

nitrogen to occur, the roots have to interact with compatible rhizobia in the soil and factors that affect root

growth or the activity of the host plant would affect nodulation. however, the rate of phosphorus is varied from

place to place, or it’s governed by the amount of P status in the soil. Since, legume crops demanding more P than

other nutrient, we have to apply it obtained best grain yield.
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INTRODUCTION

Adequate phosphorus nutrition enhances many aspects of plant physiology, including the fundamental processes

of photosynthesis, root growth particularly development of lateral roots and fibrous rootlets (Brady and Weil,

2002) cited by Hagos and Hailemariam 2016.

The effects of land degradation and rapid population growth, addressing poor soil fertility in the farming

land in the tropics including Ethiopia has become a major issue to achieve food security at household level (FAO,

2014). The root causes of the current low soil fertility problem in this part of the country are soils of inherent low

fertility; continual nutrient mining due to continues cropping without replacement of nutrients taken together

with the harvest and top soil removal through water erosion. The advanced production technology stresses on the

use of appropriate level of fertilizers which is a key input contributing about 30-70% increase in crop yield.

Being a legume crop it requires less nitrogen but application of phosphorus and potassium plays a vital role in

getting high yield per unit area. They concluded that number of pods per plant, number of seeds per pod and seed

weight were the highest with the application of phosphorus fertilizer. Sandhu (1993) also reported that

application of phosphorus is essential to harvest good yield of mung bean on a sandy loam soil appeared to be

the best level. There are many factors and conditions that impact plant nutrient needs. The use of fertilizer is

considered to be one of the most important factors to increase crop yield on per unit basis. The application of

phosphorus to mung bean has been reported to increase dry matter at harvest, number of pods plant-1, seeds pod-1,

1000 grain weight, seed yield and total biomass (Naeem et al. 2000; Wondimkun and Hailu, 2022). Legumes

have a high phosphorus requirement for growth and also for nodulation and nitrogen fixation (Gill et al., 1985).

Phosphorus deficiency, common in tropical soils, is therefore a major factor contributing to poor nitrogen

fixation and yield of legumes, and P fertilization results in improved growth (Shoitsu et al., 1988). Being a

legume crop it requires less nitrogen but application of phosphorus plays a vital role in getting high yield per unit

area. Phosphorus is one of the essential mineral macronutrients, which is required for maximum yield of

cultivated crops. Most of the essential plant nutrients, including phosphorus, remain in insoluble form in the soil

(Abd-Alla, 1994; Yadav and Dadarwal, 1997). Phosphorus is vital for plant growth, and is a component of the

nucleic acid structure of plants and bio-membranes. Therefore, it is important in cell division and tissue

development. Phosphorus is also involved in the energy metabolism of cells and is required for the biosynthesis
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of primary and secondary metabolites in plants (Yagoob, 2015). He also stated that, consequently plants have

evolved a range of strategies to increase phosphorus uptake and mobility. So, the main objective of this review

paper is to assess the role of phosphorus fertilizer rate for better pulse crop production and its economic value.

LITRATURE REVIEW

Effect of Phosphorus Fertilizers on Growth and Physiological traits of Soy bean

Soybean (Glycine max (L.) Merrill) is one of the most cultivated crops across a wide range of the world even

including Ethiopia (Giller and Dashiell, 2007) because of its nutritional, industrial and economic importance.

Soy bean is relatively new crop in Africa according to (Mideksa, 2020). Till today, it was seen as being

applicable only for large- scale commercial farming for production of seed that are used in making livestock feed.

The major soybean producing countries in the world are the United States, Brazil, China, Nigeria, India,

Argentina, South Africa and Uganda (IITA, 2009). The economic viability of soybean production is determined

by the commercial utilization of both its sub-products, meal and oil, which, respectively, account for about two

thirds and one third of the crop’s economic value. Soya bean oil and meal is consumed worldwide as food and

animal feedstuff respectively (UNDP, 2015). It is also the most important legume worldwide due to its versatile

uses as a human food, animal feed and its role in soil amelioration (Mideksa, 2020). Soybean can grow in Woina

Dega (middle highland) and Kola (low land) areas of the country. The potential areas for soybean are: Southern

Nations Nationalities People region, Oromia region, Benshangul Gumuze region (Metekel, Kamashe and Asosa

areas); Amahara and Tigray regions are expected to be more appropriate for soybean production (Miruts, 2016).

The experimental results of Ojo et al. (2016) and Ferguson et al. (2006) which revealed that the highest number

of pod plant-1 and grain yield of soyabean were obtained from maximum level of phosphorus as compared to

other treatments.

The results of different founding’s indicated that shoot dry matter, root dry matter and biological yield of

soybean cultivars were significantly affected by the application of different source of phosphorus fertilizers, the

highest values for shoot dry matter, root dry matter and biological yield were given by the application

superphosphate fertilizers (Darwesh et al., 2013). They also revealed that the combination between cultivars and

phosphorus fertilizers affected significantly the protein, nitrogen, potassium and phosphorus concentration. This

result could be explained on the ground that the addition of convenient source of phosphorus fertilizer increase

the nutrient content of soyabean plant, via enhancing the root growth and increasing the root hair length, beside

increase the root surface area (Jabaji-Hare, 1987). Its plant height, straw and grain yield were significantly

affected by different rates of phosphorus the important component of straw yield and may also affect the grain

yield. As a result of this P accumulation, we expected soya bean fields to have higher concentrations of

Phosphorus (Syers et al., 2008). The high P-binding capacity of soils would keep P surpluses in the upper soil,

and that P transport deeper in the soil column is relatively small (Hansen et al., 2002). This experimental result

was supported by the graph indicated below.

Figure 1. Phosphorus (P) sorption isotherms for each land use at 10 cm depth. Land uses are forest and soybean

fields converted to soya bean (Scheffler et al., 2011).
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Figure 2. Relationship between soybean grain yield and available phosphorus (P) in 0–10 and 10–20 cm soil

layers, in an integrated crop–livestock system in the Brazilian subtropical region (source Luiz et al.,2020).

Review on effects of phosphorus fertilizer rates on growth, yield components and yield of common bean

(Phaseolus vulgaris L.)

Common bean has high nitrogen requirement for expressing their genetic potential. Even though, common bean

has the ability to fix and use atmospheric nitrogen with regards to soil fertility and mineral nutrition requirement,

phosphorus is considered as the first and nitrogen as the second limiting plant nutrient for bean yield in the

tropical zone of cultivation (CIAT, 1997). Phosphorus plays an important role in biological nitrogen fixation, for

the symbiotic fixation of nitrogen to occur, the roots have to interact with compatible rhizobia in the soil and

factors that affect root growth or the activity of the host plant would affect nodulation (Graham, 1984 and Freire,

2006). The bacterial growth, nodule formation, and the biological nitrogen fixation activity itself are processes

that are dependent on the energy supplied from the sugars that need to be transacted down ward from the host

plant shoots. So, phosphorus is the basis for the formation of useful energy, which is essential for sugar

formation and translocation (Graham, 1984; Israel, 1987) reported that common bean crop dependent on nitrogen

fixation needs more inorganic phosphorus than the same crop provided with mineral nitrogen. Common beans

are therefore especially susceptible to low soil phosphorus when accompanied by low soil. Phosphorus is a major

constraint to common bean production in the tropics and east Africa like Ethiopia (Allen et al, 1997). In the

tropics, the amount of available phosphorus in soils is largely in sufficient to meet the demand of legumes and

thus phosphorus deficiency is widespread in pulse crops. However, in Ethiopia the highest rate of P2O5 ha-1

recommended for common bean production in semi-arid zones of Central Rift Valley of it (Girma, 2009).

Phosphorus is the most important element for adequate grain production of common bean (Brady and Weil,

2002). The yield of common bean increases with P2O5 application (Gemechu,1990). The experimental results of

Getachew (1990) reported that lack of optimum fertilizer rate is one of the several factors contributing to the low

grain yield of the common bean in the production areas. The result of (Degife and Samuel, 2019;

Shubhashree., 2007) they reported that number of seeds per pod increased significantly to levels of phosphorus

added. The increment of seeds per pod of common bean is increased with application P fertilizer up to optimum

level might be for nodule formation, protein synthesis, fruiting and seed formation. Phosphorus is an essential

plant nutrient which involves in all physiological activities of the common bean production (Hagos and

Hailemariam, 2016). Application of the correct level of fertilizer is necessary to achieve maximum yield of

common bean crop (Legesse et al., 2006). The study of Meseret and Amin (2014) revealed that application of

different levels of phosphorus has significantly increases dry matter yield, grain yield and other yield component

of common bean.
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Figure 3. Grain yield of common bean cultivars with three phosphorus levels at Hawassa University, southern

Ethiopia (Dereje et al., 2018).

Effects of phosphorus fertilizer rates on growth, yield components and yield of Mung bean

Mung bean (Vigna radiata) is one of the important annual pulse crops that belong to family fabacaae. It is

originated from India and Expanded to East, South, Southeast Asia (China) and some countries in Africa

(Mesele et al., 2015). It is a warm season annual grain legume the optimum temperature ranges from 27oc to

30°C it is requiring 90 to120 days of frost-free for maturity (Degefa, 2016). Mung bean is an essential short

duration, self-pollinated diploid legume crop with high nutritive values and nitrogen fixing ability. It is an eco-

friendly food grain leguminous crop of dry land agriculture with rich source of proteins, vitamins, and minerals.

The performance of leguminous plants is determined mainly by their pod and seed-bearing capacity. The

findings of (Taminaw and Eman, 2021; Wondimkun and Hailu, 2022; Khan et al, 1999) they revealed that

maximum number of seeds per pod, thousand seed weight, grain yield and other physiological traits were

recorded from treatments receive the maximum phosphorus fertilizer. The experimental results of Gill et al.

(1985) also observed that phosphorus fertilizer significantly increased seeds/pods, grain yield and harvest index

compared with check plots. The experimental results of Ali et al. (1996); Bonepally et al. (2021); Thavaprakaash

(2017); Siddaraju et al. (2010), they observed significant higher plant height in mung bean crop when fertilized

at the rate of 100 kg ha-1 phosphorus.

The experimental results of Veeresh (2003), Shubha Shree (2007), Meseret and Amin (2014) they reported

that applications of different rates of phosphorus fertilizer influence number of pod per plant. They also stated

that a greater number of pods per plant of common bean at application rate of 75 kg P2O5 ha-1. The experimental

results of Singh and Singh (2000) was also supported who reported that significant increase in number of pods

per plant, due to increased P fertilization. The increment of number of pods per plant may be due to application

of P fertilizer confirms with P fertilizer promotes the formation of nodes and pods in legumes. These results

agree with Wondimkun and Hailu (2022); Ahmad et al. (2015); Malik et al. (2004) who reported that P induced

significant increase in pods plant-1, they also reported that phosphorus up to maximum level, significantly

increase number of pod plant-1. The experimental results of Lake and Jemaludin, (2018); Arega and Zenebe

2019); Deresa et al. (2018), also stated that, the increase in number of pods per plant with the increased P rates

might possibly be due to adequate availability of P nutrients which might have facilitated the production of more

branches and canopy development, which might, in turn, have contributed for the production of higher number

of total pods. The main reason of low productivity of mung bean agrology is due to improper use of fertilizer

doses on marginal and sub marginal lands results in low fertility in soils (Khan et al. 2020). Phosphorus is an

essential nutrient next to nitrogen for plant growth and best production of mung bean. Similar with other legume

crops Phosphorus has been identified as one of the most limiting nutrient elements in tropical soils, which is

responsible for the reduction of the total vegetative growth, secondary branches, leaf development and finally

yields of mung bean on all types of soil (Khan et al. 2020). The experimental data reveal that the grain yield was

significantly influenced by different levels of phosphorus. The Maximum grain yield of mung bean was recorded

with 45 kg P2O5 ha-1 whereas, the minimum grain was recorded with control (Yadav and Luther 2005). Grain

yield per hectare was commensurate with yield attributes like number, and length of pod, number of seed pod-1
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(45 kg P2O5 ha-1) was most appropriate and suitable levels of phosphorus for grain yield per hectare (Muhammad

et al., 2004). Grain yield gradually increased with the increase in the levels of phosphorus as compared to control

(Johstan et al., 2001; Lal, 2004 and Jat et al., 2012).

Figure 4. The interaction effects of irrigation levels and phosphorus rates on number nodule plant-1 (Arebu et al.,

2019)

Effects of phosphorus fertilizer on Agronomic and grain yield of chick pea

Chickpea (Cicer arietinum L.) crop performance is depended on cultivar performance and environmental area.

The most important factors of limiting chickpea production and low yield in the Southeast Anatolia of Turkey

are anthracnose, inadequate moisture, late sown and poor soil deficit nutrient (BICER, 2014). The author also

stated that, plant nutrient has significant effects on yield and yield component, also suitable cultivars and correct

consumption of fertilizers lead to optimum uses of soil and environmental factors that produce. The high yield

and yield component (Khourgamy and Farnia, 2009). Phosphorus (P) is a key nutrient element required for high

and sustained productivity of grain legumes such as chickpea. The low soil phosphorus and poor utilization

efficiency of phosphorus is a major constraint limiting the productivity of most grain legumes (Aulakh et al.,

2003; Sheikh and Siadat, 2003). Many studies found a positive yield response of chickpea to phosphorus

fertilizer (Islam et al., 2011) but the rate of P required varies according to growth conditions (Chen et al., 2006)

as cited by (BICER, 2014). In chickpea production inoculated plants with G. mosseae and G. intraradices

showed more leaf phosphorus, root fresh and dry weight, root length and volume than control. Root related traits

such as root fresh and dry weight, root length and root volume increased in more phosphorus application and

consequently will lead to increase above-ground dry matter of chickpea. Relationships between traits showed

that with increasing leaf phosphorus, root dry weight and root volume in inoculated mycorrhizal chickpea plants

enhanced above-ground dry matter for chickpea production (Yagoob, 2015). The initial reduction ingrowth

related to phosphorus deficiency has an ultimate effect on the final crop yield, which is experienced by the crop

throughout the remaining of the growing period. Phosphorus is critical for plant growth and makes up about

0.2% of dry mass, but it is one of the most difficult nutrients for plants to acquire. In soil, it may be present in

relatively large amounts, but much of it is poorly available because of the very low solubility of phosphates iron,

aluminium, and calcium, leading to soil solution concentrations of 10 mM or less and very low mobility (Ryan et

al. 2005). The balanced nutrient application for crop production is essential and their imbalance use reduces crop

yields. The leaves are green factories where the complex chemical processes of photosynthesis produce the

compounds, plants needed for growth. All sources of nutrients may be applied to crops and advocated that foliar

fertilization is widely used practice to correct nutritional deficiencies in plants caused by improper supply of

nutrients to roots (Frossard et al., 2000). Phosphorus (P) is an essential nutrient both as a part of several key

plant structure compounds and as a catalysis in the conversion of numerous key biochemical reactions in plants.

Phosphorus is noted specially for its role in capturing and converting the sun’s energy into useful plant

compounds; thus, P is essential for the general health and vigor of chickpea. The chickpea growth factors that

have been associated with Phosphorus are: stimulated root development, increased stalk and stem strength,

improved flower formation and seed production. Application of phosphorus fertilizer leads for more uniform and

earlier crop maturity, increased nitrogen N-fixing capacity of legumes, improvements in crop quality, and

increased resistance to plant diseases (Shabeer et al., 2015). However, phosphorus transformations and mobility

in the soil-plant system are controlled by a combination of biological, chemical and physical processes.
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Effects of Phosphorus on Bacterial Root Nodulation

Nodule growth (and the proportion of nodule biomass) is more likely to be regulated by another feedback

mechanism, related to the N content of the plant (Valverde et al., 2000; Wall, 2000). Seedlings that formed a

normal number of nodules with low P supply could also regulate their distribution, whilst, seedlings that did not

receive any external supply of P and that showed a clear P deficiency for growth, could develop some nodules

(Claudio et al., 2002). They also stated that, differentiation of Frankia into vesicles was observed within these

nodules, although carbohydrate metabolism was apparently impaired in noninfected cells of the symbiotic tissue.

The response of early nodulation to P supply might be related to the content of P in the seeds. A high P content

in the seeds could facilitate the establishment of the symbiosis though further growth would be more dependent

on external P supply (Wall,2000, Claudio et al., 2002). In account with this possibility, we observed that nodule

development was re-established in P deficient seedlings once P nutrition was resumed, suggesting that some

infection events had occurred at the moment of inoculation but that their development was arrested by lack of P

(Valverde and Wall, 1999). Hussain and Faridullah (2003) indicated that P is vital for healthy plant growth.

Optimal level of phosphorus initiates root growth, increased flowering and fruit preparation that finally resulted

in enhanced seed productivity. The availability of sufficient phosphorus increases the chances of uniform

ripeness and early maturity, legumes increase nitrogen-binding capacity, harvest quality and increase resistance

to plant diseases. The founding of Solis (2013) was stated that, application of phosphorous has a direct and

significant effect on grain yield of legume crops. This accumulation of P2O5 in seeds could be interpreted as an

adaptive strategy to ensure initial growth of the seedling after germination and establishment of the symbiosis

with filamentous bacteria (Claudio et al., 2013; Hellsten and Huss-Danell, 2001). The requirement for external

P2O5 would arise later on and may be acquired directly by root exploration of soil or be complemented by the

establishment of an additional symbiosis with mycorrhizal fungi (Almeida et al., 2000).

Figure 5. Effect of phosphate on the growth of symbiotic Discaria trinervis. Seedlings were grown and

inoculated with Frankia with different supplies of phosphate in nitrogen-free nutrient solution. (a) Growth is

shown as plant biomass and (b) relative allocation of shoot to root ratio (Sources Claudio et al., 2002)

Figure 6. Stimulation by phosphate of shoot development in symbiotic Discaria trinervis. (a). Time course of

shoot height for different phosphate supplies. (b) Correlation between shoot height and phosphate concentration

in nutrient solutions (Claudio et al., 2002)
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Figure 7. Recovery of Discaria trinervis seedlings from phosphate deficit. (a) Time course of shoot height of D.

trinervis seedlings (b) Time course of number of nodules per plant in D. trinervis seedlings (Claudio et al., 2002)

Effects of Phosphorus on faba bean production

The lack or low rates of essential elements like, Phosphorus in the soil is one of the factors negatively affect

growth and yields of faba bean (Negasa et al., 2019). They also stated that, phosphate can readily be rendered

unavailable to plant roots as it is the most immobile of the major plant nutrients. The experimental results of

Phosphorus fertilization have positive effect on faba bean yield and yield components (El-Gizawy et al., 2009).

Majumdar et al. (1994) found that increasing of phosphorus caused the significant increase on seed yield,

nitrogen concentration phosphorus in seeds, stem and leaves of faba bean. Phosphorus application caused to

increase fresh weight of plants, number of pods plant-1, number of seeds pod-1, hundred grain weight and grain

yield of faba bean (Davood, 2013). The above reported evidence on phosphorus supply being particularly

important for high yielding faba bean crops grown under low soil. Phosphorus supply has important implications

for production practice in the world (Alves et al., 2021). The use of phosphate solubilizing bacteria as inoculants

simultaneously increases P uptake by the plant and faba bean yield. The Strains from the genera Pseudomonas,

Bacillus and Rhizobium are the most powerful phosphate solubilizers. The founding’s of Rodríguez and Fraga

(1999); Keneni et al. (2010) indicated best Faba bean production is depends on the presence available

phosphorus nutrient. The experimental results of (Shakori and Sharifi 2016) indicated application of the

maximum phosphorus fertilizers finally leads to obtained dry matter accumulation and grain yield. They also

stated that biological phosphorus fertilizers efficiency increases if combined with 75% chemical phosphorus

fertilizers. Adhami et al. (1999) reported that dry weight of faba bean increased by application of phosphorus.

They had stated increased P uptake, plant nutrition development and possibly further rooted in the soil can be

reason of increasing weight of dry air organs. The research results of Turk et al. (2002) who revealed that

significant increase of seed yield, seed weight plant-1, 100 seeds weight, seeds pod-1, plant height, pod length,

pods plant-1 and branches plant-1 of faba bean with Phosphorus application. Turk et al. (1997); Shakori and

Sharifi (2016) indicated at low rates of applied Phosphorus, Faba bean expressed some P deficiency symptoms,

such as dwarf growth and purpling of the leaves, while such effects were absent at high Phosphorus rates. The

positive effect of phosphorus on production of faba bean pods might be attributed to the merit of the nutrient in

promoting of both vegetative and reproductive, thereby improving the photosynthetic efficiency and partitioning

of carbohydrate to pod yield. Phosphorus is, in fact, the most important growth limiting nutrient factor for pulses

including faba bean (Ghizaw et al., 1999).

Phosphorus for Legumes, Legumes for soil

Legumes play a significant role in sustainable agriculture through their ability to improve soil fertility and health.

Legumes, with a mutual symbiotic relationship with some bacteria in soil, can improve nitrogen (N) amount

through biological N-fixation (Mitran et al., 2018). However, to maximize such functions, legumes need more

phosphorus (P) as it is required for energy transformation in nodules. This nutrient also plays a significant role to

root development, nutrient uptake, and growth of legume crops. The deficiency of P causes significant yield

reduction in leguminous crops. Improving the PUE of applied fertilizer requires enhanced P acquisition from the
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soils by crops for growth and development (Wondimkun and Hailu 2022). It is necessary to better exploit soil P

resources through increasing labile soil P using leguminous crops in a rotation cycle. Moreover, incorporation of

legumes in cropping system with better P management under P-deficient conditions could be a promising tool

for improving legume productivity. Root gravitropism may be an important element of plant response to

phosphorus availability because it determines root foraging in fertile topsoil horizons, and thereby phosphorus

acquisition (Liao et al., 2001). Phosphorus availability regulates root gravitropic growth in both paper and solid

media, especially the more responses observed in young seedlings continue throughout vegetative growth (Ge et

al., 2000). The response of root gravitropism to phosphorus availability varies among genotypes, and genotypic

adaptation to low phosphorus availability is correlated with the ability to allocate roots to shallow soil horizons

under phosphorus stress (Arebu et al, 2019; Liao et al., 2001).

Figure 8. Showed the role of phosphorus on legume crop production (Mitran et al., 2018)

Effects of phosphorus for physiological process legume crops

The rate of root growth, an extension of root hairs, and the plasticity of root architecture are very much important

for effective exploration of soil and interception of nutrients (Richardson et al. 2009). The recent studies

indicated that P enhanced root system which provides greater root-soil contact and eventually higher uptake of P

and other important and low mobility nutrients and absorption of higher concentration of mineral nutrients (Zafar

et al. 2011). Almost all the legumes required P in relatively large amounts for growth and have been reported to

promote leaf area, biomass, yield, nodule number, and nodule mass (Kasturi krishna and Ahlawat 1999). P

supplement in legumes has great potential for promoting growth and higher yield, increases nodule number, as

well as enhances symbiotic establishment for increased N-fixation (Ndakidemi et al. 2006). Several studies have

reported the important role of P ingrowth and production of legumes in many tropical soils (Buerkert et al. 2001;

Ohyama, 2010; Kisinyo et al. 2012). The low availability of P in the bulk soil limits plant uptake. So, there is a

need to study how beneficial bacteria and P application can affect the uptake of nutrients in leguminous crops

(Ndakidemi et al. 2011; Olivera et al. 2004) reported that the application of P significantly increased root and

shoot P concentration (six- and fourfold, respectively) and nodule biomass(fourfold) in common bean (Phaseolus

vulgaris L). Makoi et al. (2013) reported that Rhizobium inoculation significantly increases the uptake of P,

potassium (K), magnesium (Mg), zinc (Zn), Fe, and Ca in different plant organs. Weisany et al. (2013) reported

that the leguminous crops take up small amounts of nutrients relatively in the early season, but as they grow, the

nutrient uptake increases. The brady rhizobium inoculants have been developed and are primarily used for

supplying N to plants, and inoculation enhances the uptake of P, K, S, Mn, Fe Ca, Mg, B, Cu, Mo, and Zn in

leguminous plants. A number of researchers have reported that the application of P fertilizers and inoculation

with Brady rhizobium significantly enhanced nodulation, shoot biomass, and grain yield and improve symbiotic

nitro-gen fixation of mash bean crop (Zaman et al. 2008; Vance, 2001; Meena et al. 2017). The experimental

results of Tessema and Alemayehu (2015) they reported that application of P2O5 forced the common bean to
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early flowering as compared to other control treatment. This could be because of increased cytokinin synthesis

(Horgan and Wareing, 1980) and supply of photosynthates (Marschner, 2012) for flower formation. Perhaps, P

deficiency has been related to the reduction in foliar expansion (Fredeen et al., 1989), decrease in the number of

leaves (Lynch etal., 1991) and loss in photosynthetic efficiency (Lauer etal., 1989).

SUMMARY AND RECOMMONDATION

Phosphorus is one of the essential nutrients for legume growth and phosphorus in biological nitrogen fixation. Its

deficiency can limit nodule number, leaf area, and biomass and grain development in legumes. The shoot dry

matter, root dry matter and biological yield of soybean cultivars are significantly affecting by the application of

different source of phosphorus fertilizers, the highest values for shoot dry matter, root dry matter and biological

yield were given by the application superphosphate fertilizers. Phosphorus is the most important element for

adequate grain production of common bean. It is the basis for the formation of useful energy, which is essential

for sugar formation and translocation common bean crop dependent on nitrogen fixation needs more inorganic

phosphorus than the same crop provided with mineral nitrogen. So, beans are therefore especially susceptible to

low soil phosphorus when accompanied by low soil phosphorus nutrient. Phosphorus is a major constraint to

common bean production in the tropics and east Africa like Ethiopia. Phosphorus (P) is a key nutrient element

required for high and sustained productivity of grain legumes such as chickpea across the production areas.

Similar with other legume crops Phosphorus has been identified as one of the most limiting nutrient elements in

tropical soils, which is responsible for the reduction of the total vegetative growth, secondary branches, leaf

development and finally yields of mung bean on all types of soil. In most of the experimental results of different

researchers the maximum grain yield of mung was obtained from maximum levels of phosphorus. The response

of early nodulation to P supply might be related to the content of P in the seeds. A high P content in the seeds

could facilitate the establishment of the symbiosis though further growth would be more dependent on external P

supply. The availability of sufficient phosphorus increases the chances of uniform ripeness and early maturity,

legumes increase nitrogen-binding capacity, harvest quality and increase resistance to plant diseases. This

accumulation of P2O5 in seeds could be interpreted as an adaptive strategy to ensure initial growth of the

seedling after germination and establishment of the symbiosis with filamentous bacteria. The rate of phosphorus

is varying across the world and affected by agro-ecologies. Therefore, this review paper recommended that

application optimum rate of phosphorus enables to obtained the best grain of legume crops.
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