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 HE CURRENT investigating was carried out to recognize the 

…..problems in south of El-Hosainiya Plain soils through studying 

some soil characteristics. To fulfill this purpose five soil profiles were 

taken to present five villages, i.e., El- Rowad, Khaled Ibn El-Waleed, 

El-Azhaar, El-Salah and Tarek IbnZiad.  The results indicated that, 

soil reaction in the soils was alkaline. Soil salinity varied from 

moderately to highly saline. Organic matter decreased with increasing 

depth. Cation exchange capacity was related to clay and organic matter 

contents. CaCO3 content ranged from 1.05 – 5.70% in the successive 

layers of the studied soil profiles. On the other hand, the dominated 

texture was clay in all soil profiles.  

 

 Concerning available macro nutrients; the highest values of 

available NP and K were; 53.2, 7.5 and 600 mg.kg-1, respectively in 

profile 2 in the layer (0-25),while the lowest values were; 16.8, 1.0, for 

N and P in profile 5 in the layer(100-150) and 160 mg Kg-1 for K in 

profile 4 in the layer (30-60). Regarding to available micronutrients; 

the highest values of available Fe, Zn, Mn and Cu were; 8.4, 2.3, 5.3 

and 2 mg.kg-1, in profiles 5, 4, 5 and 4 in layers (0-20), (30-60), (0-20) 

and (0-30), respectively. While the lowest value of Fe was 2.0 mg.kg-1 

in profile 1 in the layer (100-150).But, the lowest values of Zn, Mn, 

and Cu were; 0.9, 1.8 and 0.67 mg.kg-1 in profile; 3 in layer (100-150), 

respectively. The obtained results revealed that the high risk of 

chemical vulnerability is due to soil salinization, alkalization and 

decreasing in organic matter and some nutrients.  

 

Keywords: Soil desertification, South El-Hosainiya plain, Soil 

salinization, Soil alkalization, Nutritional status.  

 

 

The surface area of Egypt (1.000.000Km
2
) consists of about 96% desert and 

about 4% of its total area is the traditional agricultural land of the Nile Delta and 

valley. Therefore, there is a several pressure and demand raised by the growing 

population on limited area of agricultural land. Also, soil desertification in terms 

of salinization is one of the problems in the land in Egypt. Salinization may be a 

result of natural soil- forming processes (FAO, 1986) and it may also be a result 

of mismanagement of irrigated soils. It is worsened by the high salt contents of 

the irrigation water.   The rapid expansion of irrigated agriculture within the last 

fifty years, together with the presence of inadequate drainage systems led to 
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unproductive soil environment. Egypt is suffering from the problem of 

population pressure and declining cultivated area .Many of reclaimed areas are 

subjected to desertification due to accumulation of salts , pollutants and other 

factors. Soil salinization is one of the main types of land desertification, which 

occurred widely around saline lakes in arid and semi-arid regions. Studies on the 

impact of salinization on the distribution and diversity of plant communities are 

still scarce. (Ying et al., 2007). Sea water intrusion may have contributed to high 

salinity of these soils. Fluctuation of water table and salt accumulation by 

prevailing arid conditions are most certainly some of the factors causing high 

salinity (Abd El- Hady and Abou Yuossef, 1998). El- Hosainiya plain is located 

in the northern part of the Nile Delta and is considered one of the main promising 

areas for agricultural expansion on both sides of El-Salam canal.  

  

     The present work aims at studying the rqiafeatures of desertified soil in south 

of El-Hosayinia plain, El- Sharqia Governorate, Egypt. 

 

Material and Methods 

 

      The investigated area is located in the north part of the Nile Delta, south of 

El- Hosainiya plain– El-Sharqia Governorate. It is bounded by longitudes 32˚ 6’ 

59.05” & 31˚58’ 45” East and latitudes 31 3’ 50.33”&30˚ 57’ 18.01” North.  

       

A total of 5 soil profiles were collected to presente the region . They were  

taken from five villages,  i.e., El- Rowad village , Khaled Ibn Elwaleed village, 

El Azhaar village, El Salah village and Tarek Ibn Ziad village. Each village was 

represented by one profile.  

 

Soil samples were taken from all the layers of the above mentioned soil 

profiles and analyzed. 

                                     

The characteristics of the investigated soils, i.e., particle size distribution 

were determined using the hydrometer method of Bouyoucos, (1927) out lined by 

(Piper 1950). Soil pH, EC, soluble cations and anions, OM, CEC, CaCO3, 

available N,P,K, Fe, Mn, Zn and Cu  were determined by Kute (1986) and page 

et al. (1982). 

Results and Discussion 

 

Characteristics of the investigated soil samples 

Particle size distribution and texture class  

The particle size distribution data of the collected soil samples from villages 

of El- Rowad, Khaled Ibn Elwaleed, El- Azhaar, El- Salah and Tarek Ibn Ziad 

are presented in Table 1 and revealed that, clay, silt and sand contents were 

distributed in different ways in the successive layers of the studied desertified 

soil profiles as following: 
          

In profiles 1, 2 and 4 which represent the villages of El- Rowad, Khaled Ibn 

El-Waleed and El- Salah, respectively: clay percentages were decreased with  
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increasing depth. On the other hand, silt and sand percentages were increased 

with increasing depth. While, in profiles 3 and 5 which represent the villages of 

El- Azhaar and Tarek Ibn Ziad, respectively, clay and silt percentages were 

decreased with increasing depth. While, sand percentage increased with depth. 

These results are in agreement with El-Naggar (1986) and Ibrahim (1998).  

 
TABLE 1. Some physical and chemical properties of the investigated soil samples. 

 

Profile 

No. 

Village 

symbol 

 

Depth 

(Cm) 

Particle size 

distribution Texture 

class 
pH 

EC 

(1:2.5) 

dS/m 

OM 

% 

CEC 

meq/ 

100g 

CaCO3 

 % 
Sand 

% 

Silt  

% 

Clay 

% 

1. El-

Rowad 

0-25 33.12 12.80 54.08 Clay 8.10 20.00 1.66 49.20 5.70 

25-65 35.12 13.60 51.28 Clay 8.00 15.00 1.54 41.30 3.24 

65-100 35.12 15.60 49.28 Clay 7.66 12.60 1.42 22.00 1.81 

100-150 37.92 12.80 49.28 Clay 7.80 13.70 1.32 29.30 1.41 

2. Khaled 
Ibn 

Elwaleed 

0-25 33.12 14.80 52.08 Clay 7.30 10.60 1.37 57.20 2.74 

25-75 37.12 12.40 50.48 Clay 7.40 30.00 1.22 32.09 2.77 

75-150 33.92 19.60 56.48 Clay 7.79 7.48 0.97 39.20 2.53 

3.  El-

Azhaar 

 

0-20 20.32 23.60 56.08 Clay 7.40 30.00 1.27 51.20 1.49 

20-50 25.12 21.60 53.28 Clay 7.87 8.10 1.13 49.20 1.25 

50-100 33.12 15.60 51.28 Clay 7.80 6.93 1.11 25.00 1.37 

100-150 25.12 21.60 53.28 Clay 7.75 6.99 1.10 28.70 1.49 

4.  El-

Salah 

0-30 29.12 19.60 51.28 Clay 7.30 15.55 1.78 38.13 1.89 

30-60 33.12 19.60 47.28 Clay 7.80 9.30 1.31 33.60 1.51 

60-100 30.32 19.60 50.08 Clay 7.71 14.30 1.21 31.20 1.29 

100-150 39.92 10.80 49.28 Clay 7.52 18.70 1.11 37.00 1.17 
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Regarding to the texture class the dominated texture was clayey in all soil 

profiles. 

 

Chemical properties 

The soils were represented by soil profiles 1, 2, 3, 4 and 5 were shown in 

Table 1 and presented five villages, i.e., El- Rowad, Khaled Ibn El- Waleed, El -

Azhaar, El- Salah and Tarek Ibn Ziad.   
 

The obtained results in Table 1 revealed that, pH values of the studied soils 

were neutral to alkaline as they fluctuating between 7.0 and 8.25 in the 

successive layers of the studies soil profiles. The lowest value was recorded in 

profile 5 in the layer (60-100). While the highest value was recorded in profile 5 

in the surface layer (0-30). These data are in a good agreement with those 

obtained by Ahmed and El-Taweil (1993) they studied that soil characteristics of 

some soils in the northern part of Delta and reported strong alkalinity of some 

soils, where pH reached to 8.75. 

The data in Table 1 showed that, the electrical conductivity ranges between 

5.1- 30.0 dS/m in the representative soil profiles. The lowest value was recorded 

in profile 5 in the sub surface (30-60). While the highest value was recorded in 

profile 3 in the surface layer (0-20).  It also noticed that, the surface layer 

contains the high soluble salts in most profiles. This is may be due to the 

movement of water carrying salts as through capillary raise. These data 

agreement with those obtained by Abd El-Hady and Abou Yuossef (1998) found 

that the EC values ranged from 14.6- 30.90 dS/m in this area. 

As regard to the organic matter percentage (OM %), data in Table 1 showed 

that (OM %) ranges between 0.97 and 1.78 % in the successive layers of the 

studied soil profiles. The lowest value was recorded in profile 2 in the layer 

(75-120). While the highest value was recorded in profile 4 in the surface 

layer (0-20). These results are confirmed by the observations made by some 

investigators (Ibrahim et al., 2001 and Ibrahim & Omer, 2004). Generally, the 

surface layers are characterized by high values which tend to decrease with 

depth. Most of the investigated soils had been used as fish ponds for long periods 

before they were dried out and used it for cultivation.  

 

The results of the studied soil profiles are given in Table 1. CEC (meq/100g 

soil) ranges between 22 and 57.2 meq/100g soil in the different layers of the 

studied soil profiles. The lowest value was recorded in profile 1 in the layer 

(65-100).   While the highest value was recorded in profile 2 in the surface 

layer (0-25). In general, CEC is related to clay and organic matter contents. 

These results are in agreement with those obtained by El- Toukhy (1995) who 

reported that these soils were given higher CEC than recent soils .  

    

5. Tarek 

Ibn Ziad 

0-20 25.92 16.80 57.28 Clay 7.70 13.00 1.52 42.20 2.01 

20-60 33.12 13.60 53.28 Clay 8.25 5.10 1.37 36.22 1.29 

60-100 28.32 20.40 51.28 Clay 7.00 16.10 1.18 41.10 1.17 

100-150 33.12 15.60 51.28 Clay 7.50 16.50 1.10 39.00 1.05 
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Data in Table 1 showed that, calcium carbonate content (CaCO3%) ranges 

between 1.05 and 5.70 % in the different layers of the studied soil profiles. The 

lowest value was recorded in profile 5 in the deepest layer (100-150). While the 

highest value was recorded in profile 1 in the surface layer (0-25 In this concern, 

Abd El-Hady and Abou  Yuossef (1998) studied the chemical properties of the 

soils of the Manzala plain and they found that wide variation in CaCO3 . 

 

Concerning of the soluble cations and anions, data in Table 2 showed that, the 

dominated cation was Na, followed by Mg then Ca and K. On the other hand, the 

distribution of soluble anions were Cl > SO4>  HCO3. In this concern, El-Toukhy 

(1995) studied the northern Delta region, and reported that, soluble cations were 

dominated by Na followed by Mg, Ca and K. While the soluble anions were Cl > 

SO4>   HCO3. These data almost similar to data obtained by Abd El-Hady and 

Abou Yuossef (1998).  

 

Regarding to soluble sodium percentage (SSP) data in Table 2 revealed that, 

(SSP) is fluctuating between 44.4 and 72.04 %.The lowest value was recorded in 

profile 5 in the sub surface layer (20-60). While, the highest value was recorded 

in profile 4 in the subsurface layer (30-60).  

 

 
TABLE 2. Soluble cations and anions of the investigated soil samples in (1:2.5 soil   

water extract). 

Profile No. 

Village 

symbol 

Depth 

(Cm) 

Cations (meq/L) Anions (meq/L) 

SSP 
Ca Mg Na K CO3 HCO3 Cl SO4 

1. El-

Rowad 

0-25 25.70 46.00 128.00 1.20 0.00 6.30 148.00 46.6 63.70 

25-65 28.30 42.30 87.20 1.20 0.00 6.00 127.00 26.00 54.80 

65-100 17.45 38.80 69.70 1.0 0.00 5.00 102.00 19.95 54.90 

100-150 18.30 43.20 75.78 1.60 0.00 4.30 120.00 13.58 54.57 

2. Khaled 

Ibn 

Elwaleed 

0-25 31.60 35.7 59.43 1.53 0.00 7.80 112.00 8.4 50.25 

25-75 40.60 57.20 201.70 2.82 0.00 9.40 190.50 102.42 66.72 

75-120 16.50 18.40 38.45 2.05 0.00 6.80 58.40 10.20 50.99 

3.  El-

Azhaar 

 

0-20 55.30 38.40 197.80 1.37 0.00 10.70 198.00 84.17 67.54 

20-50 14.70 17.20 48.70 1.30 0.00 5.90 60.50 15.50 59.46 

50-100 9.00 7.48 43.74 0.80 0.00 4.00 45.80 11.22 71.68 

100-150 4.70 16.70 48.26 0.61 0.00 5.00 51.20 14.07 68.68 

4.  El-

Salah 

0-30 17.60 37.4 76.40 3.56 0.00 5.00 112.70 17.26 56.61 

30-60 5.00 8.64 37.20 0.80 0.00 6.20 40.40 5.04 72.04 

60-100 28.80 46.75 84.90 0.57 0.00 8.78 122.80 29.44 52.73 

100-150 22.30 52.40 90.70 0.62 0.00 5.30 118.00 42.72 54.63 

5. Tarek 

Ibn Ziad 

0-20 43.20 40.90 89.10 3.67 0.00 10.00 157.00 9.90 50.40 

20-60 34.50 36.50 58.20 1.81 0.00 5.25 107.80 18.00 44.40 

60-100 30.00 20.00 100.00 2.26 0.00 4.00 116.00 32.26 65.68 
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100-150 30.70 36.20 130.40 2.60 0.00 5.00 188.00 6.90 65.20 

                                   Na meq/L    

SSP (Soluble sodium percentage) = ×100 

 

 

Generally, in this region, the present values of electrical conductivity can be 

caused by poor management of irrigation schemes, usage of saline irrigation 

water and inefficient drainage. This type of salt accumulation mainly occurs 

under arid and semi-arid condition. Salinization and or alkalinization may be also 

caused by intrusion of sea water or fossil saline ground water bodies to the 

ground water reserves of good quality. Also, there are misuse of irrigation 

leading to flooding in some times of the year, especially in heavy clay soils, 

absence of conservation measurements, shortening of the fallow period and the 

excessive use of chemical fertilizers. 

 

From the above mentioned results it can be concluded that, soil reaction in the 

soils is slightly alkaline to alkaline. Soil salinity values indicated that, wide 

variation ranging from no salinity to high salinity. Also, organic matter content, 

decreased with depth. Moreover, cation exchange capacity was related to clay 

and organic matter contents. CaCO3 content decreased with depth.  

 

NPK contents 

Data in Table 3 showed that available N in Profiles 1, 2, 3, 4 and 5 presented 

uncultivated soils (desertified soils) ranged from 16.8 – 53.2 mg.kg
 
.The highest 

value was in profile 3 in the surface layer (0-20). The lowest value was in profile 

5 in the deepest layer (100-150). In this concern, El-Tokhy (1995) found that the 

soils of northern Delta contain at 125- 174 mg.kg-1 for available N. On the 

contrary, Ibrahim (1998) reported that the available N of northern Delta soils 

ranges between 1-29 mg.kg-1.   

 
TABLE 3. Available macro and micronutrients of the investigated soil samples.   

     Soluble cations meq/L  



FEATURES OF DESERTIFIED SOIL IN SOUTH OF EL-HOSAINIYA … 

Egypt. J. Soil Sci. 54, No. 2 (2014) 

117 

 

Concerning of, available P in the abovementioned profiles, data showed that 

available P ranged from 1.0 – 7.5 mg.kg
-1

. The highest value was in profile 2 in 

the surface layer (0-25). While the lowest value was in profile 3, 4 and 5 in the 

deepest layers (100-150).This is may be due to decreasing in organic matter 

content in this layer. In fact, many factors affected on availability of phosphorus. 

El-Tokhy (1995) observed that available P ranged from 4.5-28.4 mg.kg
-1

 in 

fluvio-marine deposits. 
 
With regarding, available K in the same profiles, results showed that, 

available K ranged from 160 -600 mg.kg
-1

 . The highest value was in profile 2 in 

the surface layer (0-25). The lowest value was in profile 4 in the subsurface layer 

(30-60). This is related to clay content and organic matter content. In this 

concern, Abdel Salam (2001) reported that the high values of K were in fine 

texture soils. 

 

Micronutrients content (Fe, Mn, Zn and Cu) 

Data in Table  3 showed that, available Fe  in Profiles 1, 2,3, 4 and 5 

(uncultivated soils ) ranged from  2-8.4 mg.kg
-1

  .The highest value was in 

profile 5 in the surface layer (0-20).The lowest value was in profile 1 in the 

deepest layer (100-150). This is related to decreasing in organic matter. 

 

Profile No. 

Village 

symbol 

Depth 

(Cm) 

Concentration of available ions ( mg.kg-1 ) 

N P K Fe Zn Mn Cu 

1. El-

Rowad 

0-25 44.80 6.00 400.00 6.00 1.90 4.30 1.20 

25-65 39.20 4.60 420.00 5.50 1.70 3.50 0.78 

65-100 28.00 3.00 390.00 4.30 1.10 2.11 0.70 

100-150 19.60 2.50 350.00 2.00 0.90 1.60 0.50 

2. Khaled 

Ibn 

Elwaleed 

0-25 53.20 7.50 600.00 6.20 2.11 3.68 1.67 

25-75 36.40 6.80 520.00 4.40 1.37 3.11 1.70 

75-150 19.60 4.40 410.00 3.60 1.50 2.20 1.11 

3.  El-

Azhaar 

 

0-20 53.20 6.60 490.00 5.70 1.98 3.67 1.21 

20-50 36.40 4.00 380.00 4.90 2.00 3.10 1.10 

50-100 22.40 3.60 400.00 3.60 1.30 2.30 0.87 

100-150 19.60 1.00 350.00 3.00 0.90 1.80 0.67 

4.  El-Salah 

0-30 36.40 7.00 220.00 5.50 2.00 3.74 2.00 

30-60 25.20 4.70 160.00 4.70 2.30 3.60 1.40 

60-100 19.60 3.00 200.00 4.10 2.11 3.00 1.32 

100-150 19.60 1.00 170.00 4.00 1.60 2.11 1.11 

5. Tarek 

Ibn Ziad 

0-20 30.80 5.00 425.00 8.40 2.11 5.30 1.64 

20-60 22.40 6.70 390.00 5.30 2.00 4.70 1.52 

60-100 19.60 3.00 410.00 4.60 1.60 4.00 1.11 

100-150 16.80 1.00 210.00 3.30 1.40 3.40 1.00 
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With regarding, available Zn in the above mentioned profiles, results showed 

that, available Zn ranged from 0.9- 2.3 mg.kg-1 .The highest value was in profile 

4 in the surface layer (0-20). The lowest value was in profile 1 in the deepest 

layer (100-150). 

 

Concerning, available Mn in the same profiles, results showed that, 

available Mn ranged from 3.6-5.3 mg.kg-1.The highest value was in profile 5 

in the surface layer (0-20). The lowest value was in profile 1 in the deepest 

layer (100-150). 

      

Concerning of available Cu in the same profiles, results showed that , 

available Cu  ranged from  0.5- 1.7  mg.kg-1.The highest value was in profile 2 

in the  sub surface layer (25 - 75 ). The lowest value was in profile 1 in the 

deepest layer (100-150). 

 

In this concern, El- Shazly et al. (1991) evaluated Fe and Mn in some soils 

adjacent to El-Manzala and Edku Lakes found that these soils contain 5-17 

mg.kg
-1

 Fe and 2-5 mg.kg-1 Mn. There was a positive correlation with contents 

of clay and organic matter and a negative with CaCO3. On the other hand, Abd 

El-Hamied et al. (1991) studied Cu and Zn status in the salt affected soils 

adjacent to some lakes of Egypt and found that these soils contain 1.4-3.8 mg.kg-

1 Zn and 0.8-2 mg.kg-1 Cu. 
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محافظة  –خواص الارض المتصحرة بمنطقة جنوب سهل الحسينية 

 مصر –الشرقية 

 

سيد عبد  ورزق محمد فايد  ،حسن محمود على كريم  ،  محمد احمد عبدالمطلب

 من عابدينالرح

 .مصر –القاهرة  –جامعة الازهر  –كلية الزراعة  –قسم الاراضى والمياه 
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أجريت هذه الدراسةة غرةرا الرعةرل علةى  الم ةاكو الم جة اة ضةى اراضةى ج ة   

قطاعةةات  رغةةة  5ولريقيةةذ كلةة   ةةم   ةةر .سةة و اليسةةي ية والرةةى اات الةةى  صةةيرها 

خالةد غةب  -قريةة  الةرواا)ة وهةى للم اطذ المرصيرة لقرى شةاا  الرةرينيب غالم طقة

و ةم ا اةار عي ةات مةب الطاقةات (. طةار  غةب زيةاا –الصةح   –الازهةار  –ال ليد 

المرعاقاة للقطاعات الساغقة واجراء غعض الريليحت علي ا لل صة   الةى اهةم ال رةا   

            -:الراليه 

 

او ت نساة  ميزت الاراضى غسيااة الق ام الطي ي ضى جميع القطاعات و ر -

قل ي خ يف الى  PHكما  ميزت غأن ا كات  . % 54,82الى  74,82الطيب مب 

مب ( EC)و الامح  الكلية الذا اة   2,85الى  4,0مر سط  يث  راو ت القيم مب 

كما   اقصت المااة (. م/ايسيسيم ز 00,0الى  5,00مب  ) مر سطة إلى عالية 

ل  ظ أياا ار ااط قيمة  السعة الرااالية الكا ي نية غمير ى . العا ية مع العمذ

و راو ت نساة كرغ نات الكالسي م مب . الارا مب المااة العا ية ونساة الطيب

0,05 – 5,04% . 

 

اة  ا ر ت الررغة على الع اصر الكاري الميسرة غ سب  راو ت غيب م ر -

 50,8 – 01,2ال يرروجيب مب : طة  يث كانت الرركيزات كالرالىالى مر س

 100-010كنم والا  اسي م مب /مللينرام  4,5-0كنم،ال  س  ر مب /مللينرام 

اياا   راو ت نسب الع اصرالمرذية الصررى الميسرة مب .كنم/مللينرام 

 2,7-8,0اليديد مب :مر سطة الى مر  عة  يث كانت الرركيزات كالرالى

 5,0-0,2كنم،الم ن يز مب/مللينرام  8,0 -0,9كنم،الزن  مب /ينرامملل

كما ل  ظ   اقص .  كنم/مللينرام  8 -0,14كنم و ال ياس مب /مللينرام

 .                                                                          الرركيزات ل ذه الع اصر مع العمذ

 

كو السا دة ضي اراضى الم طقة هي ار  اع الامح  مما ساذ نسر ر  أن الم ا

 .                                                                                     والقل ية وانر اا ضى مير ى المااة العا ية  وغعض المرذيات 

 

 

 

 

 

 

 

 


