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Abstract: Critical density of phosphorus and its various forms in the rice field’s soil Gilan city is important for biological and economic 

reasons. This study to determine the density of phosphorus and its various forms is performed in the rice field’s soil Gilan cities. This 

research is used three methods of extraction Morgan and Olson and Soltanpour to determine the density of phosphorus and there are 

the two methods of improved extraction of Chang and Jackson and the method Hadley et al density of phosphorus and its various forms. 

20 farm among field of study were selected that soil properties that influence resorbable phosphorus plan and other forms have most of 

the changes. Superphosphate trpil fertilizer added on farms choice 0 and 120 kg values in hectare and critical density of phosphorus 

extracts that a significant correlation showed with grain yield of rice was calculated by using the Kit - Nelson visual method. The lowest 

level for Olsen method was16, the method of Morgan 4/5 and for Soltanpour method was 3 Mg in GE of soil. Considering the good 

correlation Olsen extraction method with relative yield also cheaper and less time for testing, this method is recommended as the best 

method for the extraction of phosphorus and phosphate fertilizers in paddy fields of northern area. Based on geographic distribution of 

Gilan inorganic paddies covers 37/4% of total phosphorus with 60-1427/5 range and with 353 Mg in K gr average, about 66/6% of total 

phosphorus and organic with25-252 range and with 250 Mg in K gr average. Between Of the various forms of in organic phosphorus 

were, linked phosphorus to calcium (64%) is most and then linked phosphorus to iron (31/34%) and linked phosphorus to aluminum 

and soluble phosphorus (0/26). It should be noted that phosphorus usable shows with all forms of phosphorus at significant correlation 

in 5%. But the most influence accepts in order of the linked phosphorus to aluminum, Organic phosphorus, soluble phosphorus and 

finally linked phosphorus to calcium. 

Keywords: Phosphorus, Various Forms, Rice, GILAN.  

1. Introduction 

Phosphorus is most important factor limiting agricultural 

production after nitrogen in many parts of the world and Iran. 

Phosphorus resources are limited and it is possible to end [56]. 

Population and per capita increasing necessitated for 

agricultural products, especially rice, as well as the limitation 

of land under rice cultivation, the use of chemical fertilizers to 

restore the soil to provide nutrients essential for plant. Rice 

brings out phosphorus from soil production per ton of product 

2-3 kg [71, 57]. 

When soluble phosphorus compounds are added to the soil, it 

becomes poorly soluble or insoluble forms and as a result of its 

use by plants reduced [12, 13]. Because phosphorus is unusable 

in soil, the reasons are two processes sediment and adsorption. 

It is believed that sediment occurred at high concentrations of 

phosphorus and adsorption occurs at lower concentrations. 

Different soil components that are role in surface absorption of 

phosphorus are include iron and aluminum oxides, organic 

matter, calcium carbonate and Silicate mineral of soil [45]. 

Many agricultural soils in Iran are high levels of phosphorus 

because fertilizer phosphorus consumed in recent years [32]. 

Phosphorus absorption in soil is fast in the early stages, then 

absorption of phosphorus is slow and phosphorus precipitates 

this stage for organic phosphate (low absorption for plant). 

Over time consumable phosphorus broadcasts to mineral or 

remain on sites with high affinity but Linked with great power 

and or deposition in combination with low solubility. As a 

result extractable phosphorus reduced with extractor [22, 24]. 

Degree of sorption phosphorus depends in addition to 

environmental factors and soil characteristics also depends 

amount of used fertilizer. 

Phosphorus become non-absorbable in alkaline soils with 

calcium and magnesium stabilized. Phosphorus in acid soils 

stabilized by iron, aluminum and non-absorbed [26]. 

As explained before, phosphorus chemistry in soils is very 

complex, since inorganic phosphorus can react with elements 

such as calcium, iron, aluminum and this becomes phosphates 

with the ability to discharge. 

To determine the concentration of phosphorus in the soil was 

used, there are three methods that consist of Morgan, Olson 

and Soltanpour. A good juicer is that extracts to be able to 

simulate root activity. In addition to the extractor, the 

extraction is also important. There are some factors in this 

stage consist of soil to solution ratio, extraction time and 

shaking speed [40]. 

Olsen is the most common method of extraction of phosphorus 

in the world. the method is appropriate to predict a wide range 

of soil used phosphorus availability for plants. Olsen method 
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are more sensitive to soil buffering capacity compared with 

other methods [38]. Morgan method is benefit or soils that have 

a significant amount of calcium phosphate. But in Soils that 

calcium phosphate are low and aluminum and iron phosphorus 

are considered to be sources used Olsen is the preferred 

method [47]. Also Soltanpour is a versatile method of 

extraction. This method is good correlation with vegetation 

indices at low and high doses of calcium carbonate [58]. 

Critical levels of phosphorus can vary depending on 

experimental conditions, physiological age, plant tissue, plant 

type and feature soil and crop management will be different 

[55]. 

Table 1: Detail methods of biplane extraction to determine the different forms of phosphorus 

Shaking time (Minute) Ratio of  Suspension extract ant Shape of Phosphorus Steps 

30 1:50 Molar1 NH4CL soluble phosphorus 1 

60 1:50 Molar0.5 NH4F linked phosphorus to Aluminum 2 

1020 1:50 Molar0.1 NaOH linked phosphorus to iron 3 

60 1:50 Molar 0.2 H2So4 linked phosphorus to calcium 4 

1020 1:25 Molar 2H2So4 organic phosphorus 5 

 

As well to determine the mineral phosphorus and the pursuit of 

self-transformation in fertilizers after application in soil used 

two of the modified method of Chang and Jackson [7] 

extraction and sequential extraction method by Hadley [19]. 

Chang and Jackson improved extraction methods are widely 

used for determination of soil phosphorus. Hadley et sequential 

extraction method is for the determination of different forms of 

phosphorus that during available phosphorus (phosphorus 

soluble and phosphorus extracted by sodium bicarbonate) and 

linked to calcium Phosphorus (extractable phosphorus by 

hydrochloric acid) and inorganic phosphorus bound to iron and 

aluminum (extractable phosphorus with sodium hydroxide).  

There is a bit of good and stable organic phosphorus. 

the study of various forms of phosphorus is used to determine 

and interpret the relationships between form and phosphorus 

soil test  results Sharply and Smith ; Hailin kawar ; Lopez- 

Pinriv; and adsorption and phosphorus cycle in soil Halford 

and Mtingli,; Sharply and Smith, Ryan and, Pena and Torrent, 

Saeed and Monji, Thompson, Annvek, Akhtar and et al. Beck 

Vsanchr   Kulav and Tian , Study the effect of arable crop 

plants and McGill and cooland Griffin and et alStudy the effect 

of organic matter on various forms of soil [63,64,18,27,57, 20, 

64, 51,46,20].  

Samadi in their study of calcareous soils Australia that shows 

inorganic soil classified in six groups that consist of [60]: 

linked to calcium phosphorus (Ca-P), linked to aluminum 

phosphorus (AL-P), Apatite (Ca10-P), Octa calcium phosphate 

(Ca8-P), linked to iron phosphorus (Fe-P) and, phosphorus 

trapped inside iron oxides. Takchand and tumar [18] used The 

modified method of Chang and Jackson to assess the fate of 

phosphorus added to the soil and the effect on deformation 

characteristics of soil phosphorus in 28 regions of Haryana and 

Uttar Pradesh India alkaline soil and showed that deformation 

of added phosphorus to, Electrical conductivity phosphorus 

easy decreased logarithmically with increasing cation exchange 

capacity, active iron, organic carbon and available phosphorus 

in plants. 

Salk and Cree [67, 56] were mentioned in examining the 

different forms of phosphorus in Bangladesh paddy fields of 

phosphorus in the form of phosphorus segregation linked with 

calcium to phosphorus, iron and aluminum linked to 

phosphorus, and the remaining phosphorus soluble organic 

phosphorus and expressed that rice plant receives in the soil 

required amount of phosphorus in the form of phosphorus, 

phosphorus iron and aluminum and eventually connects to 

calcium phosphorus. And discharge of phosphorus leads to 

mineralization of organic phosphorus and change sustainable 

forms. Rice plant supplied that nutritional content of 

phosphorus can attract in the soil indigenous sources of supply 

can only be stored in a variety of forms of phosphorus in the 

soil [11]. 

Various forms of phosphorus in soil can effect on soil fertility 

and usable phosphorus. Malakooti and Kavoosi declared 

Critical levels of available phosphorus in paddy fields to 12 

milligrams per kilogram [60]. Continuous removal of 

phosphorus with low power consumption or not use of 

phosphate fertilizers in the paddies lands north of the country 

in recent years causes change and possible reduction is storage 

form of phosphorus in paddy soil. And this status assessment 

makes important stored phosphorus in paddy country soil. 

Explore different forms of phosphorus and an awareness of 

their situation will be effective on optimize the use of 

phosphorus fertilizer and reduce adverse environmental 

impacts. 

2. Materials and Methods 

In this study, 100 farm soil before the start of the season proper 

distribution take at throughout the province composite samples 

bottom 0-30 cm. samples were passed after drying in air a 2 

mm sieve. Then the critical concentration of phosphorus and its 

various forms was studied. Density level forms of phosphorus 

was determined by a modified method of Chang and Jackson 

by Quo. 

The method of extraction sequence, various forms of 

phosphorus was used by 1)1mM ammonium chloride for 

extraction of soluble phosphorus, 2)0.5 Molar Ammonium 

fluoride to extract of linked to aluminum phosphorus, 3)0.1 

Molar Sodium to extract of linked to iron phosphorus, 4)0.2 

Molar Sulfuric acid hydroxide to extract of calcium 

phosphorus, 5)2 Molar Sulfuric acid for extracting phosphorus 

(Table 1). 

as well extraction of soil it's done for extracting phosphorus 

plant with three methods: 1) Olsen method includes with 0.5 

Molar sodium bicarbonate extraction at pH=8.5 on 2.5 g of soil 

with a ratio of 1/20 and a half hours shake [43], 2) organ 
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method involves extraction with 0.52 Molar acetic acid and 

0.72 Molar Sodium acetate extraction at pH=4.8 on 10 g of soil 

with a ratio of 1/5 and a half hours shake [73], 3)Soltanpour 

method involves extraction with 1 Molar ammonium 

bicarbonate and .0005 Molar Di-ethylene tri-amine penta-acetic 

acid at pH=7.6 on 10 g of soil with a ratio of ½. And 

calculation of descriptive statistics and statistical analysis of 

data was performed by using spss software. 

 

Table 2. Descriptive statistics of the physical and chemical characteristics of the studied soils 

Resorb able 

Potassium Mg/Kg 

Resorb able phosphorus Mg/Kg 

 
Nitrogen 

pH 

PH 
Organic carbon Steps 

257 48/50 0/378 6/73 3/48 1 

175 45/10 0/422 3/38 3/91 2 

211 36/20 0/261 7/16 2/06 3 

163 27/80 0/167 7/43 1/18 4 

258 25/30 0/246 7/26 2/23 5 

294 27/80 0/168 7/22 1/43 6 

132 22/50 0/246 7/31 2/15 7 

211 22/30 0/287 6/96 2/37 8 

94 19/80 0/181 6/22 1/54 9 

136 18/80 0/332 6/72 3/02 10 

141 17/80 0/456 6/67 5/25 11 

118 16/70 0/226 6/68 2 12 

206 15/80 0/266 7/10 2/46 13 

117 14/20 0/163 7/33 1/69 14 

127 13/80 0/281 6/73 2/72 15 

288 13/50 0/151 7/44 2/14 16 

164 11/40 0/172 7/05 2/05 17 

138 11/10 0/475 6/99 4/53 18 

137 10/90 0/255 7/17 2/24 19 

106 6/50 0/181 7/41 1/56 20 

 

 

 

Table 3. Descriptive statistics for all forms of phosphorus 

 
Percent of 

total 

phosphorus 

Average 
Changes 

of domain 

Different 

forms of 

phosphorus 

62/6 353 
60 – 

1427/5 

Mineral 

phosphorus 

kg/mg 

37/4 211 25 – 525 

Organic 

phosphorus 

kg /mg 

0/26 0/556 0 - 12/5 

Soluble 

phosphorus 

kg/ mg 

3. Results and Discussion 

The results of physical and chemical analyses were performed 

on soil samples shown in No Table.2 and various forms of total 

phosphorus No Table.3 as well as various forms of inorganic 

phosphorus No .Table 4. 

The results show that the maximum amount of phosphorus 

extracted is by Olsen method and minimum amount has been 

results of by Soltanpour method. Based on available data 

phosphorus extracted are reducing by these methods: 

Soltanpour< Morgan< Olsen Table (5). Because of the 

different extracts amounts of phosphorus by different extraction 

methods is different mechanisms of various forms of 

phosphorus is extracted [67]. Time difference in extraction soil 

ratio in the solution extractor are affecting in the extractable 

phosphorus amount. 

Method Soltanpour is extracting a small amount of phosphorus 

that the reason it is possible to extract a short time. Morgan 
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method is benefit for soils that are appropriate for a 

considerable amount of calcium phosphate, and the having a 

high buffering capacity, more appropriate method of estimating 

the amount of Olsen method is phosphorus in calcareous soils 

[59]. 

Table 4. Descriptive statistics for mineral phosphorus 

Percent of mineral 

phosphorus 
Average The most amount Least amount Various forms of inorganic phosphorus 

64 226 800 20 linked phosphorus to calcium kg/mg 

31/34 220/6 590 0 linked phosphorus to iron kg/mg 

4/4 15/63 130 0 linked phosphorus to Aluminum kg/mg 

 

Correlation coefficients become of extracted phosphorus by 

different methods plant extracts and relative performance in 

Table 6. 

Samii and Alksminaraiana [57, 47] reported meaningful 

correlation between extracted phosphorus by Olsen and the 

relative performance of the rice plant. In addition to the 

extraction of phosphorus shows in good correlation with the 

Olsen method plant responses to aerobic and anaerobic 

conditions [66]. Critical levels of phosphorus determination 

with different methods of extraction of rice plants grown in 

soils of the study show that in most soil which is less 

extractable phosphorus, the relative performance of the plant is 

too low. And more soil extractable phosphorus is high, the 

relative performance of the plant is high. The results showed 

that the critical level of P by Olsen, 16, of Morgan 4/5 and 

Soltanpour procedure is 3 mg per kg. The comparison numbers 

indicate that extracts which are extracted from the soil more 

phosphorus, which has a higher critical level. And vice versa 

extract the phosphorus less extract, they have a lower critical 

level. Thus, the critical level of Morgan and Soltanpour is less 

than the Olsen method because phosphorus have obtained. 

Guerra [16] reported critical levels of phosphorus by Olsen 

Juicer for rice plant 6/90 mg per kg, Rahman [49] reported 

critical levels of phosphorus by Olsen Juicer for rice plant 14 

mg per kg and malakooti and kavoosi [31] reported critical 

levels of phosphorus by Olsen Juicer for rice plant 12 mg per 

kg. 

Table 5. Phosphorus average extracted by using different 

methods 

Average maximum minimum extracting 

21/63 48/5 6/5 Olsen 

4/8 15 1/3 Morgan 

2/94 6/8 1 Soltanpour 

 

Descriptive statistics are different forms of phosphorus from 

soil samples showed that soluble phosphorus in the form of it 

has the highest coefficient of variation, which is linked with 

aluminum phosphate and iron phosphate is linked. The most of 

elongation was observed in soil solution phosphorus. Table (7). 

Top of elongation and the coefficient of variation is indicates a 

non-normal distribution of the variables studied. 

Based on the results of various forms of phosphorus included 

Inorganic phosphorus by range 60- 1427/5 and averages 757 

mm per Kg, 62/6 % Of total phosphorus by range 218- 1677/5 

and average of 563 mg per kg. Also organic phosphorus (Org-

P) with the range 25-525 and an average of 211milligrams per 

kilogram included about 37/4 percent of the total phosphorus. 

Studied various forms of inorganic phosphorus, phosphorus 

linked to calcium (Org-P) is the range 20 - 800 and average of 

226 milligrams per kilogram that it takes 62% of inorganic 

phosphate. Phosphorus linked to Aluminum (AL-P) and 

phosphorus linked to iron (Fe-P) were a wide range of changes. 

Phosphorus linked to Aluminum (AL-P) by range 0-130 and 

average of 15/63 mg per kg which makes up 4.4% of inorganic 

phosphate. And phosphorus linked to iron (Fe-P) by range 0-

590 and average of 220/60 mg per kg which makes up 31/34% 

of inorganic phosphate. 

Table 6. The relationship of P extracted by different extract 

ants and the relative performance of rice seed 

r The correlation 

coefficient 
Equation 

Method of 

extracting 

0/54** Y = 0/937 x + 69/656 Olsen 

0/41* Y = 1/9835 x + 80/405 Morgan 

0/51** Y = 5/1598 x + 74/733 Soltanpour 

 

 

Beck Sanchez [6] reported a 18-year-forwarding of status 

assessment of phosphorus in the soil of agricultural lands that 

phosphorus linked to Aluminum and iron are the dominant 

form of phosphorus for plant available access to phosphorus 

are required food. Sharply and Smith [63] stated  changes in 

these two forms of phosphorus in the beginning and end 

growing season, also [57] believe that rich plant absorb the 

maximum amount required of phosphorus in paddy fields after 

phosphorus soluble phosphorus linked with iron and aluminum.  

Soluble phosphorus (Sol-P) is by range 0-12/5 and average of 

0/556 mg per kg, concentration is negligible due to the lack of 

quantity. Griffin [16] believe that although increased any 

source of phosphorus soluble phosphorus in the soil increases 

quickly, but it is easy to access plant during the growing 

season, the changes are not significant [57]. Expressed soluble 

phosphorus is as a source of medium phosphorus absorption by 

plants and concentration is low and average soil at different 

depths is difference farms with no significant. 

Comparison of different forms of phosphorus concentrations 

suggest that organic phosphorus and phosphorus linked with 

Calcium are highest average in the forms of phosphorus. Salk 

and Creek [56] the assessment effects of various forms of 

phosphorus fertilizers and manure in paddy fields Philippines 

showed that the organic phosphorus has been the highest 
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among the various phosphorus.one of the possible reasons for 

this type of high concentrations of phosphorus in paddy fields 

of the study area returns to less phosphorus absorption of rice 

plant of this source. Salk and Creek in considering the use of 

various forms of phosphorus as usable phosphorus to 

emphasize that anaerobic conditions caused flooding and limits 

the impact on microbial activity mineralization of organic 

phosphorus is a slow process with the process of organic 

phosphorus in the soil accumulates [56]. 

Table 7. Descriptive statistics of phosphorus in soil 

Coefficient of 

Variation 
Elongation Skewness Average maximum minimum Shape of Phosphorus 

9/4 2/217 1/629 19/93 88/2 1/3 Usable phosphorus kg /mg 

4/7 0/172 0/637 211 525 25 Organic phosphorus kg/mg 

6 1/569 0/939 226 800 20 linked phosphorus to calcium kg/mg 

12 1/842 1/561 220/6 590 0 linked phosphorus to iron kg/mg 

16/6 6/342 2/532 15/63 130 0 linked phosphorus to Aluminum kg/mg 

27 19/968 3/822 0/556 12/5 0 Soluble phosphorus kg/ mg 

6 5/259 1/802 353 1427/5 60 Organic phosphorus kg/ mg 

4 5/232 1/602 563/70 1677 218 Total phosphorus kg/ mg 

 

A believe to McGill and Cole only under circumstances where 

the addition of inorganic phosphorus in the soil is limited, the 

mineralization of organic phosphorus deficiency able to 

subjugate occurred phosphorus is needed for the plant. 

Thompson [66] and Akhtar [1] stated in the effect of soil 

organic matter the different forms of phosphorus that  the 

addition of organic matter or soil organic matter in paddy fields 

is due to the high intrinsic increasing the concentration of 

dissolved phosphorus and organic phosphorus in soils. 

Although this figure of phosphorus not available for rice plant 

directly but is active biochemical and can be used after 

discharge phosphorus mineral plant to increase. The 

researchers stated because of the impact on the ability of the 

soil to stabilize the soil and keep the soil phosphorus, increased 

large pores and contribute to the greater mobility of 

phosphorus in the soil profile and biological activity of soil 

organisms live in the land paddy. Linear correlation with other 

forms of phosphorus and available phosphorus is shown in 

Table 8. 

Most significant linear correlation is between usable 

phosphorus with phosphorus linked to aluminum (0.94) 

followed by phosphorus linked with iron (0.84). Linear 

correlation of phosphorus linked to Aluminum and iron is 

significant and strong (0.85). Also linear correlation of 

phosphorus linked to Aluminum and soluble phosphorus is 

significant and strong (0.73). Correlation other forms of 

phosphorus together is significant, but weak. Based on the 

coefficient of determination adjusted available phosphorus in 

soils affected is located by phosphorus, respectively linked 

with aluminum, organic phosphorus, soluble phosphorus and 

eventually phosphate linked to calcium. The different forms of 

phosphorus is justified 90% of usable phosphorus. Meanwhile 

linked phosphorus to Aluminum is capable contribution against 

other forms of phosphorus. This relationship suggests that 

perhaps these components can have a role in ensuring the plant 

available phosphorus. 

Samadi and Jilkz [60, 61] reported that Australian soil 

phosphorus extractable by Olsen correlation method has linked 

phosphorus to Aluminum, phosphorus linked to iron, apatite, di 

calcium phosphate and total phosphorus. Lopz- Pynryv and 

Garsya- Navarro [49]. Reported that in the Spain available 

extraction phosphorus soils with 1 Molar ammonium chloride 

were significant correlation with linked phosphorus to 

Aluminum. Samavati and Hosseinpoor [62] reported that 

extractable phosphorus in soils of Hamadan Olsen method was 

a significant correlation with phosphorus linked to calcium, 

linked phosphorus to Aluminum, linked phosphorus to ironed 

soluble phosphorus. Due to the critical level of phosphorus in 

the most of paddy fields Gilan it seems available phosphorus in 

soils studied is high because the continuous fertilization and 

inactivity phosphorus in the soil, which increases the amount of 

phosphorus in the soil in these areas is essential, attributed as 

the source for compensation phosphorus is needed for plant. 

Salk and Creek reported that concentration of usable 

phosphorus increased in paddy land under saturation conditions 

and flooding. These changes are differences in the acidity of 

soil around plant roots cultivated rice. But since the plants 

cannot used all the available phosphorus, the soluble and resorb 

able phosphorus cause in pervade effect, go to places farther 

away from the roots to the soil, creating a more uniform 

distribution. On the other hand the indiscriminate use of 

phosphate causing conversion soluble orthophosphate to other 

form in recent years. According Quo [9] Changes in soil 

phosphorus concentrations is not unexpected in a region. 

Probably in this soils different levels of available phosphorus 

can exist because these use of phosphate fertilizers in soils with 

different speed conversion of soluble phosphorus in the form of 

with lower solubility. Salk shows that relatively young soils as 

Ainspti colls found more available phosphorus compared with 

more mature soil, because in mature soils such as Alti soils and 

soils with  low pH become to less soluble forms due to the 

abundance of ions such as: Fe3+, AL3+ and resorb able 

phosphorus. 
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Table 8. The correlation coefficient in the various shapes of phosphorus in paddy soils of the region of interest 

Usable 

phosphorus 

Soluble 

phosphorus 

linked phosphorus 

to Aluminum 

linked phosphorus 

to iron 

linked 

phosphorus to 

calcium 

Organic 

phosphorus 

Shape of Phosphorus 

mg /kg 

- 0/35 - 0/139 - 0/25 - 0/28 - 0/051 1 Organic phosphorus 

0/33 0/33 0/31 - 0/054 1 - linked phosphorus to calcium 

0/84 0/44 0/85 1 - - linked phosphorus to iron 

0/94 0/73 1 - - - 
linked phosphorus to 

Aluminum 

0/84 1 - - - - Soluble phosphorus 

1 - - - - - 
Usable phosphorus 

 

 

 

 

 

 

 

 

 

 

4. Conclusion 

The results of this research Olsen extraction method is 

economic because it is speed of the extract and as well as the 

relationship acceptable to the relative performance of the rice 

plant is recommended as the most appropriate method to 

determine the critical level of phosphorus crop that the value of 

the method will be referred to as 16 milligrams per kilogram of 

soil. so soils that have higher levels of phosphorus critical 

level, do not have to use phosphate and vice versa soils that 

amount phosphorus are less critical level should be based on 

soil test is added phosphorus fertilizer. Of course most of 

studied soils was with higher phosphorus level critical. Base on 

the research was carried out by 353mg/kg means of inorganic 

phosphorus be included 62/6 percent of total phosphorus and 

organic phosphorus with 210 mg/ kg means phosphorus be 

included 37/4 percent of total phosphorus. As well among the 

forms of inorganic phosphorus were linked phosphorus to 

calcium with highest mean (226), followed by linked 

phosphorus to iron with mean (22/06) and linked phosphorus to 

Aluminum with mean (15/63) and soluble phosphorus. 

Coefficient variation of usable phosphorus Fig. of phosphorus 

in the studied soils were high. Linear correlation was observed 

between phosphorus and different forms of phosphorus. usable 

phosphorus were strong significant correlation with linked 

phosphorus to calcium, linked phosphorus to iron, linked 

phosphorus to Aluminum and soluble phosphorus that shows 

probly  this form of phosphorus can be used as a source native 

in the supply of available phosphorus have a role. N the study 

area most affected will accept, linked phosphorus to 

Aluminum, soluble phosphorus, linked phosphorus to iron and 

ultimately linked phosphorus to calcium. 
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