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ABSTRACT  
           
      Phosphorus (P) is an essential plant nutrient, and its deficiency in soils 

severely restricts crop yields. In order to evaluate the phosphorus status in some soils 
of  Damietta Governorate soils, chosen  nineteen soil profiles were done at   selected 
nineteen site to represent  the soil of  Damietta Governorate  from north to south were 
studied . Soil samples were taken from each profile at three depths, (۰-۳۰, ۳۰-٦۰, and 
٦۰-۹۰ cm).  The obtained results could be summarized in: 

      Total phosphorus content in profiles ٦-۱۹ which were clay and clay loam in 
texture was ranged from   ٥۸٥٫٥  to ۳۷٦۰٫۳ mg/kg soil which was found in layer C of 
the profile No.۱٤ and ۱٥, respectively. Total phosphorus significantly increased with 
increasing the distance from the sea. Total phosphorus in layer A and C was 
increased with the distance and the correlations were r= ۰٫٦۹ and ۰٫۳, respectively 

     Total phosphorus was significantly correlated  with clay and organic matter 
content. A negative significantly correlation was found between available phosphorus 
and the distance from the sea (r=-۰٫٤), where it decreased with increasing the 
distance from the sea.  
- A non significant correlation was found between available phosphorus content and 

soil depth where available phosphorus had no constant trend with soil depth.  
- The available phosphorus contents (mg/kg soil) of Damietta governorate soils in the 

first five profiles, where the soil was sandy and sandy loam in texture were 
moderate in each layer, except the surface layer of profile ٤. While available 
phosphorus content (mg/kg soil) of Damietta governorate soils in profiles from ٦-۱۹, 
where the soil was clay and clay loam in texture was low in A and B layers except 
the surface layer of profiles ۸, ۱۲, and ۱۸ which were moderate.  

- A negative significant correlation was found between soil organic matter and 
available phosphorus content (r=-۰٫۳۷), where available phosphorus content 
decreased with increasing soil organic matter and the distances from the sea.  A 
negative significant correlation was found between available phosphorus content 
and soil pH (r=-۰٫۳٤) where available phosphorus content decreased with 
increasing soil pH and the distance from the sea. 
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INTRODUCTION 
 

              Phosphorus (P) is an essential plant nutrient, and its deficiency in 
soils severely restricts crop yields. phosphorus deficiency often appeared in 
alkaline and acidic soils. Moreover, most of these soils possess a high 
phosphate sorption capacity. Strongly sorbed or fixed phosphate is 
unavailable for plant uptake. There are many factors affecting total and 
available phosphorus such as soil mineral type, amount of clay, soil pH, 
temperature and soil organic matter. Therefore, substantial P inputs are 
required to  improve soil P status which give optimum plant growth with  
adequate food and fiber production. 
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             Manure application has been reported to increase soil concentrations 
of both total and soluble P, as well as concentrations of specific P forms, 
including stable organic P moieties (Erich et al., ۲۰۰۲).  
             Soil pH is an important factor to control P speciation, as well as 
precipitation–dissolution and adsorption–desorption reactions, and thus P 
solubility and availability to plants (Hinsinger, ۲۰۰۱). Iron- and Al-oxides, 
which sorb P which can  partially be  solubilized by NaOH, exhibit highest P 
sorption potential at around pH ٥٫۰, with very low sorption occurring above 
pH ۷٫۰ (Gahoonia et al. ۱۹۹۲ and  Stevenson and Cole ۱۹۹۹). In addition, Ca-
phosphates have decreasing solubility with increasing pH (up to pH ۸٫۰) 
(Hinsinger, ۲۰۰۱).Gahoonia et al., (۱۹۹۲) found positive correlations between 
soil pH and all inorganic P fractions at .Among the soil properties, soil pH, 
exchangeable Ca, P-sorption capacity and organic matter are reported to be 
the main factors affecting the agronomic potential of PRs (phosphorus rocks) 
(Khasawneh and   Doll ۱۹۷۸).  
         In this study the phosphorus status in some Damietta soils was 
determined to  assess  the phosphorus status. Phosphorus distribution with 
soil depth was investigated. The relations between total, available 
phosphorus , soil organic matter and soil reaction are studied. In order to 
know phosphorus status and soil requirement of manufactured water-soluble 
P fertilizers such as super phosphates and to correct P deficiency this study 
was set up .        

 
MATERIAL AND METHODS 

 
        In order to evaluate the phosphorus status in some Damietta 
Governorate soils, nineteen soil profiles were done in selected nineteen site 
of Damietta Governorate ( Fig. ۱). Phosphorus distribution with soil depth was 
investigated. The relations between total, available phosphorus and soil 
organic matter as well as soil reaction were studied. The studied area exists 
in between latitude  ۳۰° ; ۳۲ N and ۳۱°; ۱٥ N and between longitude ۳۱°;٤٥ E 
and ۳۱° ; ۳۰ E.   
             Soil profiles were taken one km intervals and the first profile was ۱ 
km from the Mediterranean Sea. Soil samples were taken from each profile at 
three depths, (A:۰-۳۰, B: ۳۰-٦۰ and C: ٦۰-۹۰ cm).  Soil samples were taken at 
November ۲۰۱۲ then prepared (air dried, ground, and sieved).   Soil organic 
matter, soil reaction, total and available phosphorus were determined in soil 
samples. 
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Fig. (۱): Studied area map of Domietta Governorate. 

 
- Particle size distribution was determined using the international pipette  
   method as described by Black (۱۹٦٥). 
- pH value of soil was determined in soil paste using Beckman pH meter  
    (Jakson, ۱۹٦۷) 
- EC for soil paste extract was determined using an electrical conductivity 

meter as described by Jakson (۱۹٦۷). 
- Organic matter content was determined by walkly black rapid titration 

method as described by Dewis and Freitas (۱۹۷۰).  
- total phosphorus was determined  according to Hesse (۱۹۷۱) soil samples 

were digested using mixture of  HF, HClO٤ and H۲SO٤ . Then phosphorus 
was determined using Jenway ٦٥۳۰ spectrophotometer at ٦٦۰ nm. 

- Available phosphorus was determined as described by Olsen et al., (۱۹٥٤) 
where ٥ g of soil are suspended in ۱۰۰ ml of sodium bicarbonate ۰٫٥M 
NaHCO۳, pH = ۸٫٥ and the suspension was shaken for ۳۰ minutes. The P 
content in the filtrate is analyzed calorimetrically using Jenway ٦٥۳۰ 
spectrophotometer at ٦٦۰ nm  

 Statistical analysis  
Correlations coefficients between parameters were estimated by Costat 

Program (Version ٦٫۳۰۳, CoHort, USA, ۱۹۹۸-۲۰۰٤). 
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RESULTS AND DISCUSSION 
 

 Data in Table (۱) show total phosphorus content (mg/kg soil) of the 
۱۹ studied profile. Total phosphorus content in the first five profiles, where the 
texture was sandy and sandy loam (EL-Agrodi et al., ۲۰۱۲), ranged between 
٥۰۲٫۳ and ۱۸۰۷.۸ mg/kg soil which was found in  C layer of profile ۲ and ۳, 
respectively. Total phosphorus content in profiles ٦-۱۹ having the texture  of 
clay and clay loam was between ٥۸۲.٥ and ۳۷٦۰٫۳ mg/kg soil in layer C of the 
profile ۱٤ and ۱٥; respectively. Total phosphorus significantly increased with 
increasing the distance from the sea where in layer A and C it increased with 
the distance and the correlations were r= ۰٫٦۹ and ۰٫۳ respectively. On the 
other hand, in layer B  total phosphorus content was increased and the 
increase was insignificant.  
 On the other hand, there is no clear trend was found between total 
phosphorus content and soil depth, where total phosphorus in profiles ۱-٥ 
was higher in the surface layer than B and C layers except in profiles ۱and ۳. 
Total phosphorus content in profiles of ۷, ۸, ۹, ۱۰, ۱۱, ۱٥ and ۱٦ tended to 
increase up to C layer with increasing soil depth in contrast with the content 
of profiles ٦, ۱۲, and ۱٤ which tended to decrease with increasing soil depth. 
These results may be accused  to  the agricultural  practices such as adding 
phosphate fertilizers, organic fertilizers and irrigation methods.  
 
Table (۱): Total phosphorus and available phosphorus (mg/kg soil) in 

studied soil layers. 
Available phosphorus (mg/kg 

soil) 
Total phosphorus  

(mg/kg soil) 

MEAN C(٦۰-
۹۰cm) 

B(۳۰-
٦۰cm) 

A 
(۰-

۳۰cm) 
MEAN C(٦۰-

۹۰cm) 
B(۳۰-
٦۰cm) 

A 
(۰-۳۰cm) 

Soil layers 
Soil 
pro.No. 

۱۰٫۱٦ ۱۱٫۳۷ ۱۰٫۰۹ ۹٫۰۲ ۱۱۲٦٫۲ ۱۳٦۱٫۱ ۱۲٥٦٫۹ ۷٦۰٫٥ P۱ 
۹٫٦۸ ۷٫۹۲ ۹٫۰۲ ۱۲٫۰۹ ۹٤۸٫۳ ٥۰۲٫۳ ۱۰٦۰٫۸ ۱۲۸۱٫۷ P۲ 
۱۰٫٦٦ ۱۱٫٦٤ ۱۰٫٤۷ ۹٫۸۷ ۱۱٦۹٫۱ ۱۸۰۷٫۸ ۱۱٤۷٥٥ ٫٦۲٫۰ P۳ 
۱۲٫۹۰ ۱۰٫٥٦ ۱۰٫٦٤ ۱۷٫٥۰ ۱۱٥۹٫۲ ۱۰۸۰٫٦ ۱۱٤۰٫۲ ۱۲٥٦٫۹ P٤ 
٦٫۷۳ ٥٫۰٦٫ ٤۹۲ ۸٫۲۳ ۱٦۰۰٫۲ ۱٥۲۹٫۹ ۱٥۹٤٫٤ ۱٦۷٦٫۳ P٥ 
۸٫٦۰ ۸٫۲۳ ۹٫۹٥ ۷٫٦۱ ۱۳٦۹٫٥ ۱۰۲٦٫٤ ۱۲۷۰٫۸ ۱۸۱۱٫۲ P٦ 
۸٫۲۸ ۱۰٫٦۸ ۷٫٦۸ ٦٫٤۷ ۱٤۸۱٫٤ ۱٥۷٥٫۷ ۱٥٦۲٫۹ ۱۳۰٥٫٦ P۷ 
۷٫٥۷ ٦٫۸۲ ٦٫۱۱ ۹٫۷۸ ۲۱۰۹٫۲ ۲۷٤۱٫۳ ۲۱۸٥٫٦ ۱٤۰۰٫۸ P۸ 
٦٫۸۰ ۷٦٫ ٦٫٦٦ ٫٤٤۳۰ ۱۳۳٦٫۹ ۱٤۱۸٫۸ ۱۳۲۷٫٤ ۱۲٦٤٫٤ P۹ 
۸٫٦٥ ۱۰٫۳۰ ۹٦٫ ٫٤٤۲۰ ۱٦۳۸٫۳ ۲۱٤۱٫۸ ۱٥۸۸٫٦ ۱۱۸٤٫٦ P۱۰ 
۸٫۱۷ ۱۱٫٥۷ ۸٫۱۳ ٤٫۸۰ ۱٥۲۳٫٤ ۱۷۲٥٫۰ ۱٤٦۷٫۷ ۱۳۷۷٫٦ P۱۱ 
۸٫۹٦٫٤ ٤۷ ۷٫۳۲ ۱۳٫۰۲ ٦٤٦٫۰ ٥۸٥٫۱ ٦۲٦٫۳ ۷۲٦٫٦ P۱۲ 
۷٫۷٥ ۷٫۱٦ ۷٫۲٥ ۸٫۸۳ ۱٦۷۷٫۸ ۱۷۲۷٫٦ ۱٥٤۲٫۳ ۱۷٦۳٫٦ P۱۳ 
۸٫۰٤ ۷٫۹۰ ۷٫۹۷ ۸٫۲٥ ۷۳۳٥ ٫٥۸۲٫٥ ۷٥۷٫٥ ۸٦۰٫٤ P۱٤ 
٥٫٤٦ ۷٫۲٦٫ ٥۹٤ ۲٫۱۸ ۲۸۷٥٫۲ ۳۷٦۰٫۳ ۲٥۳۸٫۱ ۲۳۲۷٫۱ P۱٥ 
۷٫۰۲ ۹٫۸۰ ٦٫۸۷ ٤٫۳۹ ۲۳۲٦٫۲ ۳۱۰۱٫٦ ۲۱٤۹٫٥ ۱۷۲۷٫٦ P۱٦ 
٤٫۷٤٫٥ ٦۸ ۳٫۳۰ ٦٫٤۰ ۲٤٤۸٫۹ ۲٥۳۸٫۱ ۱۹۰۲٫٥ ۲۹۰٦٫۰ P۱۷ 
۸٫۷٦ ۷٫۹۷ ۷٫۹۷ ۱۰٫۳۳ ۱٦۹۰٫۷ ۱٥۱۱٫٤ ۷۲٦٫٦ ۲۸۳٤٫۰ P۱۸ 
۸٫۷٦ ۹٫٤۹ ۸٫٤۹ ۸٫۳۰ ۱٤۳۱٫۷ ۸۸٦٫۲ ۷۰۰٫۹ ۲۷۰۷٫۹ P۱۹ 
۸٫۳۰ ۸٫٥۰ ۸٫۰۰ ۸٫٤۰ ۱٥٤۱٫۷ ۱٦٦۳٫۳ ۱۳۹۷٫۲ ۱٥٦٤٫٥ MEAN 
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The relation between total phosphorus content and  sand, silt, clay 
percentage and soil organic matter content (%).                 
               Data presented in Table (۲) show the percentage (%) of sand, silt 
and clay in studied soil layers. Total phosphorus significant and negatively  
correlated with the percentage of sand which  the correlation between total 
phosphorus and sand percentage was (= -۰٫۳۲٤). Total phosphorus  
decreased with increasing the sand percentage . On the other hand , a non 
significant correlation between total phosphorus and the silt percentage (%). 
A highly correlation (r =۰٫۳۸) between the clay percentage and total 
phosphorus (mg/kg) where, total phosphorus was increased with increasing 
the clay percentage. 
 

   Table (۲): The percentage (%) of sand, silt and clay in studied soil 
layers.   

Clay  %  Silt  %  Sand  %  Profile 
no. 

C B A C B A C B A  
۸٫٤۰ ۱۳٫٤۷ ۳٫٥٤ ۸٫٤۰ ۳٫۳۷ ۲٫۳٦ ۸۳٫۲۱ ۸۳٫۱٦ ۹٤٫۱ ۱ 
۸٫۸۱ ۱۱٫٥۱ ۱۱٫٤٥ ۲۰٫٥۷ ٦٫٥٦۸ ۱۷٫۱۸ ۷۰٫٦۲ ۸۱٫۹ ۷۱٫۳۷ ۲ 
۱۱٫۳٤ ۱۳٫۳۳ ۱۲٫۷۹ ۲۹٫۷۸ ۳٫۳۳ ۲۱٫۲٦ ٥۸٫۸۸ ۸۳٫۳٦٥٫ ٤۹٦ ۳ 
۱٦٫٤۳ ۱۱٫۳٤ ۸٫۲۸ ۱٦٫٤۳ ۱۹٫۸٤ ۲۷٦ ٫٤٦۷٫۱٦ ٤۸٫۸۲ ٦٤٫۲۹ ٤ 
۱۰٫۹۹ ۱۰٫۸۲ ۱۱٫۱٦ ۲۱٫۹۸ ۲۳٫۰۰ ۲۰٫۹۳ ٦۷٫۰۳ ٦٦٫۱۹ ٦۷٫۹۱ ٥ 
٥۳٫۰٤٤٫ ٤٥٫٥٥ ٤۳٤٥٫ ٦۲٤٦٫ ٤۹۸ ٤٤٫۳٤ ۱٫۹۷ ۷٫٤۸ ۱۱٫۲۷ ٦ 
۸٦٫۸٦ ۸۰٫۳۲ ٤۳٫۱٦٫٦ ٥۸ ۹٫۱۸ ٦٫٤٥ ٤٤٫٥٤ ۱۰٫٥ ۱۲٫۳۲ ۷ 
٦٦٫۹٥٦ ٤.۸۱ ٥۱٫٥٥ ۲۲٫۳۱ ۲۳٫٥۱ ۱٥٫۲۷ ۱۰٫۷٥ ۱۹٫٦۹ ۳۳٫۱۷ ۸ 
٦۹٫۳٦ ٤۲٫۲۸ ٦۲٫۰٦ ۲۳٫۷۷ ۲٤٫۱۱ ۲۲٫۰۲ ٦٫۸۹ ۱۳٫٦۱ ۱٥٫۹۲ ۹ 
۷۰٫٦۲ ٥۰٫۸۹ ٤۸٫٤۹ ۲۳٫٥٤ ۳۷٫۳۲ ٤۱٫۸۱ ٦٫۱۷ ۱۱٫۷۹ ۹٫۷ ۱۰ 
٦٦٫۰۱ ٥٥٫۸ ٥٥٫۳۱ ۲٦٫٤۰ ۲۷٫۹۰ ۳۳٫۹۰ ۷٫٥۹ ۷٫۷٥ ۱۰٫۸ ۱۱ 
٥٥٫٦۱ ٦ ٦٤٫٥٤۳٫٥۲ ۲۰٫۳۹ ۲۲٫۰۸ ۲۰٫٦۰ ۲٤ ۱۳.۳۸ ۱٥٫۸۸ ۱۲ 
۷۱٫۱۷ ٤٦٫٤۳ ٥۲٫۳٤ ۸٫۱۳ ۳۱٫٥۷ ۲٤٫۳۰ ۲۰٫٦۹ ۲۲٫۰۱ ۲۳٫۳٦ ۱۳ 
۲٤٫٤۲ ٥۹٫۲۹ ٦۲٫٤۱ ٤٦٫۹۷ ۲٤٫۰۹ ۱۸٫۱۲ ۲۸٫٦ ۱٦٫٦۳ ۱۹٫٤۸ ۱٤ 
۷۱٫٦۱ ٦٤٫۰۲ ٥۸٫٦۰ ۲۱٫۸۸ ۲۳٫۲۸ ۲۸٫۳٦٫٥ ٦۱ ۱۲٫۷۱ ۱۳٫۰٤ ۱٥ 
٦٤٫۲۷ ٤۹٫٦۱ ٤۹٫٤۸ ۱۸٫۹۰ ۲۹٫٤۰ ۳۲٫۳٥ ۱٦٫۸۲ ۲۰٫۹۹ ۱۸٫۱۷ ۱٦ 
٥٥٫٤۸ ٤۹٫۸۲ ٥٤.۸۲ ۲۸٫٦۹ ۳۲٫۰۳ ۲۷٫٤۱ ۱٥٫۸۳ ۱۸٫۱٥ ۱۷٫۷۷ ۱۷ 
۳۷٫۹۷ ٤٦٫۲۳ ٥۰٫۳۰ ۳۷٫۹۷ ۳۳٫۲۹ ۲۹٫۸۱ ۲٤٫۰٥ ۲۰٫٤۸ ۱۹٫۸۹ ۱۸ 
٤٤٫۱۰ ٤۱٫٦۱ ٥۰٫٥٦ ۳۳٫۰۷ ۳٤٫٦۸ ۲۸٫۰۹ ۲۲٫۸۳ ۲۳٫۷۱ ۲۱٫۳٥ ۱۹ 
٤۷٫۰۲ ٤۳٫۸۸ ٤۱٫۸۰ ۲٤٫۲۷ ۲۳٫۹۸ ۲٦٫۳۲ ۲۹٫۲٦ ۳۱٫۷۰ ۳۱٫۸۸ Means 

 
Data presented in Table (۳)  show the organic matter content in the 

different layers of the ۱۹ selected profiles. Correlation between organic matter 
content and total phosphorus content were done and it was found that a 
significant correlation (۰٫٤۹)  was revealed between total phosphorus content 
and soil organic matter where, it was increased with increasing organic 
matter.   

So , as mentioned before the total phosphorus content in soils 
depends largely on the soil content of clay and organic matter. The total 
phosphorus contains inorganic and organic forms so, clay fraction is 
responsible for inorganic P content and organic matter is attributed to organic 
P content.   
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Table (۳): Soil organic matter percentage(%)and soil reaction (pH) 

values  in the studied soil layers. 
Soil reaction values (pH) Soil organic matter content  (%) 

MEAN C(٦۰-
۹۰cm) 

B(۳۰-
٦۰cm) 

A (۰-
۳۰cm) MEAN C(٦۰-

۹۰cm) 
B(۳۰-
٦۰cm) 

A (۰-
۳۰cm) 

Soil layers 
Soil pro.No. 

۸٫۰۰ ۸٫۰۳ ۸٫۰٥ ۷٫۹۲ ۰٫۰۹ ۰٫۱۰ ۰٫۰۸ ۰٫۱۰ P۱ 
۷٫۸۰ ۷٫۹۸ ۷٫۹۸ ۷٫٤٥ ۰٫۱۰ ۰٫۰٦ ۰٫۰۸ ۰٫۱٥ P۲ 
۷٫۸٤ ۷٫٤۰ ۸٫۰۷ ۸٫۰٤ ۰٫۱۲ ۰٫۰٦ ۰٫۱۰ ۰٫۱۹ P۳ 
۷٫٦٦ ۷٫٤۱ ۷٫۷۰ ۷٫۸٦ ۰٫۱۸ ۰٫۱۷ ۰٫۱۹ ۰٫۱۷ P٤ 
۷٫۸۳ ۷٫۸۲ ۷٫۷۷ ۷٫۸۹ ۰٫۱۹ ۰٫۱۹ ۰٫۱۹ ۰٫۱۹ P٥ 
۸٫۰۰ ۷٫۹۷ ۸٫۰۳ ۸٫۰۱ ۰٫٥۳ ۰٫۳٤ ۰٫٥۱ ۰٫۷٤ P٦ 
۷٫۹۹ ۸٫۰۲ ۸٫۰۳ ۷٫۹۱ ۰٫٥٥ ۰٫٤٦ ۰٫٤۰ ۰٫۸۰ P۷ 
۸٫۱۱ ۸٫۱۷ ۸٫۱۳ ۸٫۰۳ ۰٫٤۲ ۰٫٤٦ ۰٫۳٤ ۰٫٤٦ P۸ 
۸٫۱۱ ۸.۳٥ ۸٫۱۲ ۷٫۸۷ ۰٫٥۲ ۰٫۲۹ ۰٫٥۷ ۰٫٦۹ P۹ 
۷٫۷۳ ۷٫٦۲ ۷٫٦۰ ۷٫۹۸ ۰٫٦۱ ۰٫٤۰ ۰٫٥۷ ۰٫۸٦ P۱۰ 
۷٫۸٦ ۸٫۱۸ ۷٫٥۲ ۷٫۸۸ ۰٫٤۸ ۰٫۲۹ ۰٫٥۷ ۰٫٥۷ P۱۱ 
۸٫۲۹ ۸٫٤۳ ۸٫۳۳ ۸٫۱۲ ۰٫٤٤ ۰٫۳۰ ۰٫٤٥ ۰٫٥۷ P۱۲ 
۸٫۳٤ ۸٫۳٥ ۸٫۲۸ ۸٫۳۸ ۰٫٤٥ ۰٫۳۷ ۰٫٤٥ ۰٫٥۲ P۱۳ 
۷٫۹۷ ۸٫۰٥ ۷٫۹۹ ۷٫۸۸ ۰٫٤٥ ۰٫۲۲ ۰٫٦۰ ۰٫٥۲ P۱٤ 
۸٫۳۱ ۸٫۳۳ ۸٫۳۱ ۸٫۲۹ ۰٫٥۲ ۰٫۳۷ ۰٫٤٥ ۰٫۷٤ P۱٥ 
۸٫٦۳ ۸٫٦٥ ۸٫۸٥ ۸٫٤۰ ۰٫٤۱ ۰٫۳۰ ۰٫٤۲ ۰٫٥۲ P۱٦ 
۸٫۳۲ ۸٫٤۰ ۸٫٤۲ ۸٫۱٥ ۰٫٤۷ ۰٫۲۲ ۰٫٤٥ ۰٫۷٤ P۱۷ 
۸٫۱۳ ۸٫۱۲ ۸٫۱۱ ۸٫۱٥ ۰٫٤۲ ۰٫۳۷ ۰٫٤٥ ۰٫٤٥ P۱۸ 
۸٫۰۷ ۸٫۱۲ ۸٫۰٥ ۸٫۰٥ ۰٫٤۲ ۰٫۱٥ ۰٫٤٥ ۰٫٦۷ P۱۹ 
۸٫۰٥ ۸٫۰۷ ۸٫۰۷ ۸٫۰۱ ۰٫۳۹ ۰٫۲۷ ۰٫۳۹ ۰٫٥۱ MEAN 

 
Table (٤): Electrical conductivity (EC dSm-۱) values  in the studied soil 

layers. 
Layer  C 

 (٦۰ -۹۰cm) 
Layer B  

(۳۰ -٦۰ cm) 
Layer A 

(۰٫۳۰ cm) Profile no. 

٥٫٤۸ ۷٫٥٥ ۷٫٥٤ ۱ 
۳٫۲۹ ۳٫۳۳ ۳٫٤۲ ۲ 
٤٫۲۳ ٤٫۷۰ ۳٫۰۰ ۳ 
٤٫٥۰ ۳٫۸٤٫ ٦۷٤ ٥ 
۲٫٦٦ ۳.۱۰ ۲٫۸۰ ٥ 
٥٫۲٤٫ ٦۹٤٫ ٥۰۹ ٦ 
٤٫۸۲ ٤٫٦۷ ٤٫۷٤ ۷ 
٤٫۳۸ ٤٫۰٤٫٦ ٥۰ ۸ 
۳٫۹٥٫ ٦۰۰ ٥٫۰۰ ۹ 
٤٫۲۰ ٤٫۰۰ ۳٫٦۳ ۱۰ 
٤٫۰۸ ٤٫۳۹ ٤٫۰۱ ۱۱ 
٤٫۸۹ ٤٫۳۸ ٥٫۲۳ ۱۲ 
۳٫۹۷ ٤٫٤۸ ٤٫٦۷ ۱۳ 
٤٫۰٤ ۳٫۹۱ ۳٫٦۱ ۱٤ 
٤٫۲۷ ٤٫۱۳ ٤٫۳۰ ۱٥ 
٥٫۰۰ ٤٫۱۹ ٤٫۷۱ ۱٦ 
٤٫۸۰ ٤٫ ٤٫٤٦۰۳ ۱۷ 
٥٫۳٤٫ ٤۱۸ ۳٫۷٦ ۱۸ 
٥.۰٥٫ ٦۲٤٫ ٦۳۲ ۱۹ 
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          Data presented in Table (۱) and Fig (۲) show the available phosphorus 
content (mg/kg soil) of the studied profiles. In general, a negative significantly 
correlation was found between available phosphorus and the distance from 
the sea (r=-۰٫٤) where it decreased with increasing the distance from the sea. 
Linear correlation equation between available phosphorus content of each 
layer of profiles and the distance from the sea are : 
Y= - ۰٫۲٤٤۱x+۱۰٫۸۳۸               R= ۰٫٤۱۰       for layer A 
Y= -۰٫۱٦۰٤x + ۹٫٤٦٤               R= ۰٫٥۰۱        for layer B 
Y= -۰٫۱۳٥٦x + ۹٫۹۹۱٤              R= ۰٫۳۱۳        for layer C 
Where Y is the available P content and X is the distance from the sea in Km. 
            The previous equations pointed out that available phosphorus content 
of each layer was decreased with increasing the distance from the sea. On 
the other hand, a non significant correlation was found between available 
phosphorus content and soil depth where available phosphorus had no 
constant trend with soil depth. 
          Available phosphorus content in profiles ۱, ۳, ۷, ۹, ۱۰, ۱۱, ۱٥, ۱٦ and ۱۹ 
tended to increase with increasing soil depth up to layer C in contrast to 
profiles ۲, ٦ ,٥ ,٤, ۱۲, ۱۳, ۱٤ and ۱۸ which were decreased with increasing soil 
depth. The highest available phosphorus content (۱۷٫٥ mg/kg soil) was found 
in profile No.٤ at layer A, while the lowest one (۳٫۳ mg/kg soil) was found in 
profile no. ۱۷ at layer B. The correlation between available phosphorus and 
total phosphorus was not significant.  These results may be regarded to soil 
chemical properties such as high soil reaction (pH) and it’s contents of 
CaCO۳ and organic matter. These results are in agreement with Pandey et 
al.,(۲۰۱۳), where  they found that  the correlation of the available phosphorus 
to the organic matter content of the soil decreased in the order of neutral to 
slightly acidic to strongly acidic to alkaline soils. It is highly significant in 
neutral soils, while it is significant in slightly and strongly acidic soils. They 
also found that there is not any significant correlation between soil pH with 
available phosphorus and available potassium. 
          The available phosphorus content (mg/kg soil) of the investigated soils 
in the first five profiles which were sandy and sandy loam in texture was 
moderate in each layers except the surface layer of profile ٤. While available 
phosphorus content (mg/kg soil) of the studied soils in profiles from ٦-۱۹ 
where the soil was clay and clay loam in texture was low in A and B layers 
except the surface layer of profiles ۸, ۱۲, and ۱۸ was moderate.  The critical 
levels of available phosphorus content in sandy loams soil was arranged in 
this order;  low ۰-۷ , medium ۷-۱٥ and high (higher than ۱٥ ppm) while the 
critical levels of  available phosphorus content in  sandy loam soil was 
recorded as; low ۰-۹, medium ۹-۲٤ and high (higher than ۲٤ ppm ) and in clay 
soil was between low ۰-۱۳ , medium ۱۳-۳۰ and high (higher than ۳۰ ppm) 
(Clements and McGowen, ۱۹۹٤). 
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Fig (۲): The distribution of   available phosphorus (mg/kg soil) in 

studied soil layer (A, B, C and  D) at different profiles. 
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The relation between available phosphorus content and  sand, silt, clay 
percentage, soil pH, soil organic matter content (%) and EC (dSm-۱)                 
          Available phosphorus  content were significantly correlated with the 
percentage of sand which  the correlation between available phosphorus and 
sand percentage was (=۰٫۳۸٦). Available phosphorus was  decreased with 
decreasing the sand percentage with increasing the distance from the sea . 
On the other hand , a non significant correlation between available 
phosphorus and the silt percentage (%). A negative significant correlation (r = 
-۰٫۳۳)  was found between the clay percentage and available  phosphorus 
(mg/kg)  where,  available  phosphorus was decreased with increasing the 
clay percentage. 
          As it's shown in Table (۳) soil reaction (pH)  significantly  increased with 
increasing the distance from the sea and the linear correlation between soil 
pH and the distance from the sea was (۰٫٥٤).  A non significant correlation 
between soil pH  and soil depth where soil pH had no constant trend  with soil 
depth .   
        Data in Fig (۳) illustrate that available phosphorus was  significantly 
affected by soil pH and soil organic matter contents. Where ,a  negatively 
significant correlation was found between soil organic matter and available 
phosphorus content (r=-۰.٤۲), where available phosphorus content decreased 
with increasing soil organic matter and the distances from the sea. These 
results may be regarded to the low amount of organic matter and raising soil 
pH.   A negatively significant correlation was found between available 
phosphorus content and soil pH (r=-۰٫۳۹) where available phosphorus 
content decreased with increasing soil pH and the distance from the sea. 
Data  presented in Table (۱) and (٤)  show that a non significant correlation 
( r= ۰٫۱٥) was found between available phosphorus (mg/kg soil) and the soil 
EC (dSm-۱).   
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Fig (۳): The relation between available phosphorus, organic 

matter and soil pH in the studied layers (A, B, and C ).  
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CONCLUSION 
 
 From the results mentioned previously it can be concluded that; total 
phosphorus significantly increased with increasing the distance from the sea 
where in layer A and C it increased with the distance and the correlations 
were r= ۰٫٦۹ and ۰٫۳ respectively. A negative significantly correlation was 
found between available phosphorus and the distance from the sea (r=-۰٫٤) 
where it decreased with increasing the distance from the sea. The available 
phosphorus content (mg/kg soil) of these soils in the first five profiles where 
sandy and sandy loam texture was moderate in each layer except the surface 
layer of profile ٤. While available phosphorus content (mg/kg soil) of Damietta 
governorate soils in profiles from ٦-۱۹ where the soil was clay and clay loam 
texture was low in A and B layers except the surface layer of profiles ۸, ۱۲, 
and ۱۸ was moderate. Thus, Damietta governorate soils require to add  
phosphatic fertilizers to improve soil fertility and provide plants demands. 
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 تقییم حالة الفوسفور في بعض أراضي محافظة دمیاط 

 أحمد صلاح عبدالحمید
  جامعة دمیاط  –كلیة الزراعة  -قسم الأراضي 

 
حال��ة الفوس��فور ف��ي بع��ض أراض��ي یعتب��ر الفوس��فور أح��د العناص��ر الغذائی��ة  الاساس��یة للنب��ات ولتقی��یم 

، حی�ث أخ�ذت  وقع�ا م�ن محافظ�ة دمی�اط م�ن تس�عة عش�را متس�عة عش�ر قطاع�ا أرض�یا  تم أخذ  محافظة دمیاط 
 -٦۰و ٦۰-۳۰و  ۳۰-ص�فر (ك�م ب�ین القط�اع والأخ�ر و أربع�ة طبق�ات لك�ل قط�اع ۱عینات الترب�ة عل�ي مس�افة 

 : وملخص النتائج المتحصل علیھا كالتالي) سم  ۱۲۰-۹۰و ۹۰
ملیجرام  ۳۷٦۰٫۳و   ٥۸٥٫٥كان بین   ۱۹-٦كجم في القطاعات / محتوي الفوسفور الكلي بالملیجرام  -

 .علي الترتیب  ۱٥و ۱٤للقطاعات   Cكجم وذلك في الطبقة /
كجم زیادة معنویة بزیادة البعد عن البحر حیث كان معامل / ازداد محتوي الفوسفور الكلي بالملیجرام  -

 علي الترتیب  ۰٫۳و  ۰٫٦۹ھو     CوAالارتباط بین محتوي الفوسفور الكلي والبعد عن البحر للطبقات 
مع البعد عن البحر حیث یقل الفوسفور الصالح )  ۰٫٤-( امعنویا سالب اوسفور الصالح ارتباطیرتبط الف -

 .بزیادة البعد عن البحر 
 .یوجد اتجاه ثابت مع عمق التربة  ط معنوي بین الفوسفور الصالح و عمق التربة حیث لاالا یوجد ارتب -
في القطاعات الخمسة الأولي حیث )كجم /ملیجرام (محتوي أراضي محافظة دمیاط من الفوسفور الصالح  -

حیث القوام الطیني و الطیني  ۱۹-٦القوام الرملي والرملي الطمي كان متوسط بینما في القطاعات من 
ماعدا الطبقة السطحیة من القطاعات  Bو  Aمنخفض في الطبقات  الطمي  كان محتوي الفوسفور الصالح 

  .كان محتواھا متوسط   ۱۸و ۱۲و ۸
مع  محتوي التربة من المادة العضویة ) -۰٫۳۷( اسالب امعنوی اوجد أن الفوسفور الصالح یرتبط ارتباط -

ع اارتفلح بزیادة المادة العضویة والبعد عن البحر وھذه النتیجة ربما ترجع الي احیث یقل الفوسفور الص
 .رقم  تفاعل التربة  وانخفاض محتوي التربة من المادة العضویة

حیث یقل الفوسفور الصالح ) pH(مع تفاعل التربة ) ۰٫۳٤( االفوسفور الصالح ارتباطا معنویا سالبیرتبط  -
 .مع زیادة تفاعل التربة والبعد عن البحر

لتحسین خصوبة ھذه الأراضي وإمداد النباتات الأسمدة الفوسفاتیة  إضافةمحافظة دمیاط تحتاج الي  يأراض -
 .باحتیاجاتھا من الفوسفور 

 
 حكیم البحثقام بت

 

جامعة المنصورة –كلیة الزراعة  محمد وجدى العجرودى/ د .أ  
 مركز البحوث الزراعیھ جمال الدین عبد الخالق بدور/ د .أ
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