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ABSTRACT  

 In the Western desert, on border of the Nile valley at Sohag, soil of El-Kawamel 

farm – Sohag University is a newly reclaimed sandy soil. The farm is about 150 feddans 

cultivated partially with field crops such as wheat and clover after spreading 20 – 30 cm of 

dredged clay materials and organic farmyard manure on the soil surface as soil 

amendment. Irrigated with sprinkler irrigation system with fixed sprinklers at 10 X 9 m. 

the present study was proposed to evaluate the effect of the sprinkler irrigation methods 

and adding the soil amendments on improving the soil physical and chemical properties as 

well as the soil fertility after 10 years of cultivation “ a case study ”. 

 The results showed that applying the sprinkling irrigation method and adding the 

dredged clay materials led to leaching the salts from the soil as compared to uncultivated 

control areas, increased the soil fertility (N, P, K, Fe, Mn, Zn and Cu) and improved the 

soil water holding capacity as compared to uncultivated control soil. All tested 

measurements were presented by GIS maps and statistically analyzed.  

 

INTRODUCTION 
 

 Most of the newly reclaimed areas in Egypt reside in the arid or semi arid 

conditions, where shortage of water, unfavorable soil properties and nutrient deficiencies in 

the soil are the main problems facing the agricultural production. The area under study is 

the newly reclaimed farm of Sohag University in Elkawamel area which is a part of the 

western desert located in the desert sandy calcareous land between the west bank of the 

Nile and the western limestone plateau about 15 Km south west of Sohag city. In 1999 the 

farm was initiated and three artesian wells were digged for irrigation. The water salinity of 

these wells was 1.8 dSm
-1 

. The soil of the new area varied from low to highly saline. 

Irrigation was modified to use agricultural drainage water of 0.9 dSm
-1

 in the same time 

Nile River water of 0.3 dSm
-1

 was introduced as an alternate irrigation source when it is 

available in the near canal.  

 Field crops were cultivated in the soil after spreading a layer of the dredged clay 

materials and were irrigated with sprinkler irrigation system. 
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The objectives of the study were to evaluate: 

1- The effect of sprinkler irrigation on salts leaching and the effect of soil                

amendments application on improving soil properties. 

2- The fertility of soil after 10 years of cultivation as compared with the uncultivated area 

around the farm  

MATERIALS AND METHODS 

 Elkawamel farm, Sohag University is located at south west of Sohag city  etween 

26 .2  .14    26 .2  .22  N
 
and 31 .40 .35   31 .3  .43  E (Fig 1) .The farm was cultivated 

partially with field crops such as wheat and clover (Fig 2). Irrigated with sprinkler 

irrigation by either ground water (EC = 1.8 dS/m) or agricultural drainage water (EC = 0.9 

dS/m) or Nile water (EC = 0.3 dS/m). 

 In 2000 part of the farm was supplied with fixed sprinkler irrigation system at 10 m x 9 m 

for growing field crops. The sprinkler was ¾ inch diameter of 0.7-1.0m
3
/h discharge, fixed in 

the top of ¾ inch riser pipe. The working pressure was 1.5-2.5 bar. Each 30 sprinkler (27 m
3
) 

were controlled with one valve. 

 A layer of about 30cm of dredged clay materials from the irrigation canals has been added 

to the surface as a soil amendment to improve the physical and chemical properties. Organic 

farmyard manure was spread on the soil surface at the beginning of cultivation to improve soil 

fertility. 

2- Soil sampling:-   

  The area of the farm was sampled in 1999 to draw the salinity map of the farm. Total of 29 

soil profiles were sampled at three depths (0 – 75 cm) and analyzed for ECe . The results were 

drawn by GIS (Arcview, 9.1) and presented in Fig (4).  

       In 2009 forteen profiles were digged and sampled from sprinkling irrigated sections 

namely, 2, 3,5,6,7,8,9,10,11 and 12 at four depths (0 – 100 cm) under sprinkler and in the 

middle between four sprinklers. Four profiles were digged in the uncultivated border around 

as control (Fig 2). All soil samples were air dried, crushed, sieved by a 2mm sieve and  

 



 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1): Map of Sohag Governorate showing El-Kawamel area (the experimental 

site). 
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stored in plastic containers for analysis. The weight of the coarser fractions was recorded to 

measure the gravel percentage.  

 

Fig. (2): El-Kawamel farm map. 
 

3- Soil physical and chemical analysis:-  

   Mechanical analysis was carried out using the pipette method (Piper, 1950). Soil pH1:1 was 

measured by pH meter using a glass electrode (Orion model 410A) (Jackson, 1967). Total 

calcium carbonate content was estimated volumetrically using the calibrated Collin's 

Calcimeter method. Soil organic matter was determined using the modified Walkley and 

Black method (Jackson, 1973).  The electrical conductivity of the soil paste extract (ECe) 

was measured using electrical conductivity meter (Orion model 150) (Jackson, 

1973).Soluble anions and cations were measured in the saturated soil paste extract according 

to Jackson, 1973. Total nitrogen content was measured by the modified Kjeldahl procedure 

according to Jackson (1973).  Available phosphorus was extracted by 0.5 M NaHCO3 at 

pH 8.5 (Olsen et al., 1954) and measured colorimetrically. Exchangeable potassium was 

extracted by 1N NH4 OAc at pH 7.0 as described by Jackson (1973). 
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      Available micronutrients Fe, Mn, Zn ,and  Cu were extracted by 0.005M DTPA at pH 

7.3 according to Lindsay and Norvell(1969) and measured using ICP mass Spectrometer 

(iCAP 6000 Series – Thermo Fisher Scientific company) . The obtained data were statistically 

analyzed for the various statistical parameters and graphic presentations using the SPSS 16 for 

windows 7 computer program. The results of soil properties were drawn using the GIS 

(Arcview, 9.1). 

RESULTS AND DISCUSSION 

1- Effect of Sprinkler irrigation and application of soil amendments on soil physical 

properties : 

1-1-Fine Particles Percentage (% Silt + Clay): 

 To evaluate the soil development with a clear measure, (Silt + Clay) percentage was 

considered as a measure. Since the alluvial dredged clay materials were added to the surface 

layer, it caused high significant increases in the fine particles percentage of the surface soil 

(Table 1 & Fig 3). The average of fine particles percentage increased from 7.88% in the 

control soil to 19.29 - 28.49% in the area received amendments (Table 1 & Fig 3). 

    In the three subsurface layers, the average of fine particles percentage increased slightly 

but not significantly from 7.98% in the control soil to 10.25 - 10.43% in the areas received 

amendments (Table 1 & Fig 3). The poor values of fine particles percentage in the control 

soil reflect the sand texture of the original soil of the western desert.  

 

1-2- Maximum Water Holding Capacity (SP): 

   Application of alluvial dredged clay materials to the sandy soil of El-Kawamel farm 

increased the water holding capacity (SP) markedly (Table 1and Fig 3). 
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Fig(3):The mean and significance of the % fine particles, SP, ECe and pH in the surface and sub surface 

layers of studied soil profiles in sprinkler irrigated crops area under sprinklers (at 0.5m), in the middle 

between sprinklers and control . 
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   The average of SP value increased in the surface layer from 19.2% in the control soil to 

27.55 - 29.89% for the amended area (Table 1, Fig 3). These increases were highly 

significant, which may be due to adding the clay materials and organic residues on the 

surface layer of soil which in good agreement with those obtained by Nobel, et al. 2000 and 

Howard, 2008.  However there were no changes in the in the average of the SP values of the 

three subsurface layers, Since the value of SP was 19.33% for the control soil and 20.85 - 

21.23% in the subsurface layers of the amended area (Table 1, Fig 3). 

2- Effect of Sprinkler irrigation and application of soil amendments on the soil chemical 

properties: 

2-1- The ECe of the soil: 

 The ECe of the soil under sprinkler irrigation system was changed greatly as result of 

sprinkler irrigation comparing with the control soil without irrigation either in the surface or 

in the sub surface layers of soil (Table 1, Fig 3). 

 The reduction in the average of ECe value was from 5.51 dS/m in the control soil to 

average of 1.45 and 1.55 dS/m in the surface layer under the sprinkler and in the middle 

between sprinklers respectively (Table 1 , Fig 4). And from 5.03 dS/m in the control soil to 

average of 1.34 and 1.18 dS/m in the next three sub surface layers under the sprinkler and in 

the middle between sprinklers respectively (Table 1 , Fig 3). These differences were highly 

significant.  It is noticeable that the surface layer had a slight non significant higher ECe than 

the subsurface layers which may be due to the added the alluvial dredged clay materials 

which maintain salts.  

 The results of ECe values were drawn using GIS program (Arc View 9). The original ECe 

of the farm before cultivation (in 1999) were presented in Fig (4). 

 

   In 1999, the ECe values of the uncultivated surface layer ranged from 5.2 to 10.6 dS/m for 

the surface layer (0-25 cm) and from 2.6 to 13.5 dS/m in the sub surface layer of (25-50 cm). 

However the bottom layer of (50-75 cm), the ECe ranged from 5.8 to 53.6 dS/m. These ECe 

values are either saline or very highly saline according to the salinity classification (Metson, 

1961) (Table 2). 
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Fig. (4): GIS maps show the distribution of soluble salts in the layers of soil profiles in the study 

area before cultivation as a control maps. 

 

 

 

 

 

 

 

 

 

 

                    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. (5): GIS maps showing the distribution of salts in the layers of soil profiles in the sprinkler 

irrigated crop area and uncultivated control profiles around the farm after cultivation.                                                                                                                                 
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   After sprinkling irrigation for 10 years, the ECe in the four layers (Fig 5) ranged from 0 to 

2 dS/m which consider a good advantage of sprinkler irrigation. This result was obtained due 

to the good infiltration of the gravely soil profiles which encouraged the salt leaching from 

the soil. Similar results were obtained with Abdel-Razek et al., 1992.   

  The ECe values in the in the uncultivated circumference of the farm (control soil) was 

ranged from 4 to 6.6 dS/m of all layers. These results consider the best advantages of 

applying sprinkler irrigation which leached salts from the soil and turn it to high productive 

soil.  

2-2- Soil pH (1:1): 

 The changes in the average of soil pH values as a result of sprinkler irrigation were very 

slight and not significant (Table 1, Fig 3) especially in the surface layer of the sprinkler 

irrigated area comparing with the control soil. 

 The average of soil pH in the three subsurface layers increased non significantly from 8.09 

in the control soil to 8.23-8.35 in the sprinkler irrigated area (Table 1, Fig 3) . These changes 

of the soil pH may be due to the leaching of salts from the irrigated area. The correlation 

between ECe and soil pH was negative and not significant (r = - 0.229) (Table 3). 

2-3- Total Calcium Carbonates (% CaCO3): 

 The average of total calcium carbonates values for the surface layer of soil in the sprinkler 

irrigated area was reduced significantly from 9.3% in the control soil to 5.73% in the middle 

areas between sprinklers (Table 1 & Fig 6 ). That may be due to application of the alluvial 

dredged clay materials. These results are in agreement with El-Desoky et al., 2000. 

However, the average of total calcium carbonate under sprinklers at 0.5m was not changed 

as compared with the control soil because it did not receive these amendments.  

In the next three subsurface layers it was the same trend since the average of total calcium 

carbonate reduced significantly from 10.44% in the control soil to 7.97% in the middle 

between the sprinklers (Table 1 & Fig 6).  
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Fig(6): The mean and significance of total CaCO3 , SAR and % O.M in the surface and sub surface 

layers of studied soil profiles in sprinkler irrigated crops area under sprinkler (at 0.5m), in the 

middle between sprinklers and control. 

 

2-4- Sodium Adsorption Ratio (SAR): 

The average values of sodium adsorption ratio (SAR) (as measured in the soil paste extract) 

in the sprinkler irrigated area did not show changes due to the sprinkler irrigation or adding  

soil amendments comparing with the average values of sodium adsorption ratio (SAR) in the 

control soil for the surface layer. The average values of SAR stayed in the safe level of 4 

(Table 1). In the next three subsurface layers, the average of SAR values significantly 

reduced from 5.41 in the control soil to 3.68 - 4.35 for the sprinkler irrigated area soil (Table 

1, Fig 6). These results may be due to the salt leaching from the sprinkler irrigated area 
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subsurface soil. The concentrations of the components of the SAR such as Na, Ca and Mg 

are balanced therefore the results of the equation was low for the whole area. 

2-5- Soil Organic Matter: 

      Application of soil amendments and cultivation for 10 years to the surface layer 

increased the organic matter content significantly from 0.53% before cultivation in the 

control soil to 1.14 %, 1.40% under sprinklers at 0.5m and in the middle between sprinklers 

in the surface layer (Table 1, Fig 6). Similar results obtained with Vidhaya et al., 2004.  

  However the average of organic matter content in the next subsurface layers 

increased not significantly from 0.32% in the control soil to 0.57% and 0.62% O.M under 

sprinklers at 0.5m and in the middle between sprinklers which due to movement of some 

colloidal organic mater from the top layer to the next layers especially to the second layer. 

3- Effect of Sprinkler irrigation and application of soil amendments on soil fertility: 

3-1- Macronutrients Status:  

3-1-1- Total Nitrogen: 

    The changes in the total nitrogen in the cultivated soil were clear and highly significant. 

The values of the total nitrogen were doubled either in the surface or in the mean of the 

subsurface layers, (Table 1 and Fig 7). 

     The average of total Nitrogen increased highly significant from 271 ppm in the control 

soil to 573-709 ppm in the cultivated soil for the surface layer, while it increased 

significantly from 165 ppm in the control soil to range of 290-313 ppm in the cultivated soil 

for the next three subsurface layers (Table 1, Fig 7) . The values of the surface layer were 

double of those of the subsurface layers because of application of amendments, cultivation 

and fertilization. The total nitrogen highly significantly positively correlated with the fine 

particles percentage (r = 0.637
**

) (Table 3). These results in a good agreement with 

Faragallah, 1995 ; Nobel, et al. 2000.  In spite of the increases in the total nitrogen in the 

soil were significant, but all these values still lower than the sufficiency levels for plants 

according to Amacher et al., (2007) (Table 2).  
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Fig(7): The mean and significance of total N , available P and exchangeable K in the surface and sub 

surface layers of studied soil profiles in sprinkler irrigated crops area under sprinkler (at 0.5m), 

in the middle between sprinklers and control . 

 

   From the GIS maps in Fig (8), the total nitrogen in the uncultivated borders of the farm 

was less than 300 ppm for the two upper soil layers. However, the top layer (0-25cm) has 

range of 300-1050 ppm nitrogen but the second layer 25-50cm has range of 300-583 ppm 

Nitrogen in the cultivated area. These increases were significant as stated before. Nitrogen in 

the deep two deep layers (50-75, 75-100 cm) was very poor. Since the total Nitrogen in the 

prefer area was less than 200, 100 ppm for the third and fourth layer respectively. While, it 

was ranged from 200 - 534, 100-412 ppm for cultivated area in the two deep layers in the 
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original sand soil.  It is clear that the fertility is going up with adding amendments. The 

effect of irrigation methods may be was not clear, but it may be increased the leaching of the 

organic particles or soluble nitrogen to the next layer. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. (8): GIS maps show the distribution of total nitrogen in the layers of soil profiles in the 

sprinkler irrigated crop area and uncultivated control profiles around the farm.  

 

3-1-2- Available Phosphorus: 

     The changes in available phosphorus in the cultivated area were clear and highly 

significant. The average of available phosphorus increased significantly from 1.83 ppm in 

the uncultivated control soil to 5.75 and 6.11 ppm for the surface layer under the sprinklers 
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and in the middle between sprinklers in the cultivated area which received soil amendments. 

Similar results were reported by Silva & Uchida, 2000 and Moustafa, 2006.   

   The same trend was noticed in the next three subsurface layers since the available P 

average increased from 1.42 in the control soil to 2.82 and 3.01 ppm under the sprinklers and 

in the middle between sprinklers in the cultivated area (Table 1, Fig 7). There was no 

significant difference in available phosphorus concentration under the sprinkler and far from 

sprinkler (in the middle between sprinklers).  

      It is noticeable that the average concentration of available phosphorus was tripled in the 

surface layer as compared with control. Whoever, these values still in the medium rang (6-10 

ppm) according to criteria stated by Halvorson (1971) (Table 2).  The available P highly 

significantly positively correlated the fine particles percentage (r = 0.493
**

) (Table 3).  

    From the GIS maps in Figure (9), the minimum level of the available phosphorus was 

less than < 3, < 2, < 2, < 1.4 ppm in the control border for the four subsequent layers. The 

dominant value of available phosphorus in the surface layer ranged from 3 to 9 ppm. 

However, in the second layer the range was 2-6 ppm, and in the third layer it was from 2 to 4 

ppm and in the bottom layer it was1.4 - 2.2 ppm. These maps help in the recommendation of 

phosphorus fertilizers application in the farm and may be suggested to be used as a tool for 

fertilization managements.  

Table ( 2 ): The critical limits of some soil nutrients and properties.  

 

Soil properties Low Medium High Reference 

SAR < 15 - > 15 Metson,1967 

Macronutrients (ppm) 

Total N  < 1000 1000 - 5000 > 5000 Amacher et.al., 2007 

Available P  0-5 6-10 >10 Halvorson, 1971 

Exchangeable K  100 - 200 200 - 310 > 310 Metson,1967 

Micronutrients (ppm) 

Available Fe <2.5 2.5-4.5 >4.5 Lindsay and Norvell, 1969 

Available Mn <1.0 1.0 – 2.0 >2.0 Vites and Lindsay,1973 

Available Zn <0.5 0.5-1.0 >1.0 Lindsay and Norvell, 1969 

Available Cu <0.2 - >0.2 Lindsay and Norvell, 1969 

ECe (ds/m) 
Very low Low Medium High Very high Reference 

< 2 2 - 4 4 - 8 8 - 16 >16 Metson,1961 
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Fig. (9): GIS maps show the distribution of available phosphorus in the layers of soil profiles in the 

sprinkler irrigated crop area and uncultivated control profiles around the farm. 

 

3-1-3- Exchangeable Potassium: 

       Applying the alluvial dredged clay materials increased the soil CEC so the average of 

the exchangeable K increased significantly from 91.89 ppm in the control soil to 187.2 ppm  

in the cultivated soil for the surface layer and from 88.43ppm in the control soil to 119.32 

ppm in the cultivated area for the next three subsurface layers (Table 1, Fig 7) ,These results 

were in a good agreement with what obtained by Brady & Weil, 2002. 

There was significant difference between the average of exchangeable K in the middle 

between sprinklers soil and the under sprinklers soil just for the surface layer and non 
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significant difference between under the sprinklers soil and the uncultivated control soil. The 

exchangeable K highly significantly positively correlated with the fine particles percentage 

(r = 0.636
**

) (Table 3) .according to criteria stated by Metson (1961) (Table 2), the 

exchangeable K in the whole layers considered low. 

     From the GIS maps in Fig (10), the dominant value of exchangeable potassium in the 

surface layer of the cultivated area was 100 - 300 ppm. The exchangeable potassium in the 

cultivated border control was less than 100 ppm for the surface layer.  The ranges of the next 

three subsurface layers were 100-159.9 ppm, 100-156 ppm and 80-144.6 ppm consequently. 

That reflects the need for potassium fertilizers application in the farm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. (10): GIS maps show the distribution of exchangeable potassium in the layers of soil profiles in 

the sprinkler irrigated crop area and uncultivated control profiles around the farm. 
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Table ( 3 ): Correlations in sprinkler irrigated crops area between some soil properties. 

 

Variable 1 Variable 2 Correlation coefficient (r)  Correlation type 

Total N (ppm) 

Fine particles 

percentage 

 

(% Silt + Clay) 

0.637
**

 High significant positive correlation 

Available  P (ppm) 0.493
**

 High significant positive correlation 

Exchangeable K (ppm) 0.636
**

 High significant positive correlation 

Available Fe (ppm) 0.626
**

 High significant positive correlation 

Available Mn (ppm) 0.662
**

 High significant positive correlation 

Available Zn (ppm) 0.670
**

 High significant positive correlation 

Available Cu (ppm) 0.659
**

 High significant positive correlation 

ECe (dS/m) pH (1:1) - 0.229 non significant negative correlation 

Available Fe (ppm) 

pH (1:1) 

- 0.213 non significant negative correlation 

Available Mn (ppm) - 0.322
**

 
High significant negative 

correlation 

Available Zn (ppm) - 0.280
*
 Significant negative correlation 

Available Cu (ppm) - 0.238
*
 Significant negative correlation 

 
3-2- Availability of Micronutrients: 

  3-2-1- Available Iron: 

 The average of the available iron in the soil for the surface layer increased significantly 

from 2.34 ppm in the control soil to 17.27and 28.92 ppm in the middle soil between the 

sprinklers and under sprinklers respectively (Table1, Fig 11). However, in the next three 

subsurface layers, the average of the available iron increased significantly from 2.5 ppm in 

the control soil to 8.89 ppm in the areas under sprinklers and non significantly increased 

from 2.5 ppm in the control soil to 5.76 ppm in the middle areas between sprinklers (Table1, 

Fig 11) . 

     Comparing the level of the available iron in the surface and the next three subsurface 

layers, the values were almost tripled which reflects the effect of applying soil amendments, 

organic matter and cultivation the farm for 10 years. Similar results were obtained with 

Ibrahim et al., 2001.   

       It was a high significant positive correlation between the available iron and fine particles 

percentage (r = 0.626
**

) and a non significant negative correlation between available Fe and 

soil pH (1:1) (r = - 0.213) (Table 3). All the above values of available Fe considered from 

medium to high according to the classification of Lindsay and Norvelle (1969) (Table 2) .  
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3-2-2- Available Manganese: 

      The average of available Mn in the soil for the surface layer increased significantly 

from 1.96 ppm in the control soil to 29.28 and 52.81 ppm in the middle soil between the 

sprinklers and under sprinklers soil respectively (Table1, Figure 11) which due to applying 

the clay materials and organic matter on the surface layer. These results are in agreement 

with Amer et al., 1991. However the average of the next three subsurface layers of available 

Mn increased but non significantly from 1.6 ppm in the control soil to 2.93 ppm in the 

middle soil between the sprinklers and increased significantly to 4.00 ppm under sprinklers 

soil (Table1, Figure 9). The available Mn highly significantly positively correlated with the 

fine particles percentage (r = 0.662
**

) and negatively with the soil pH (1:1) (r = -0.322
**

) 

(Table 3). 

                All the above values of available Mn considered from medium to high according to 

classification of Lindsay and Norvelle (1969) (Table 2). 

3-2-3- Available Zinc: 

 The average of available Zn in the soil for the surface layer increased significantly from 

0.24 ppm in the control soil to 0.57 and 0.95 ppm under the sprinklers and in the middle 

areas between the sprinklers consequently (Table1, Fig 11). 

 

      However in the next three subsurface layers, the average of the available Zn increased 

significantly from 0.19 ppm in the control soil to 0.37 ppm in the middle areas between the 

sprinklers and increased not significantly to 0.25 ppm in the areas at 0.5m from the sprinkler 

(Table1, Fig 11) .  

 

     The available Zn highly significantly positively correlated with the fine particles 

percentage (r = 0.670
**

) and negatively with the soil pH (1:1) (r = - 0.280
*
) (Table 3). 

Comparing the level of available Zn in the surface layer and the next subsurface layers of the 

cultivated area, the values were doubled (Table 1) which reflects the effect of applying clay 

materials, organic matter. Similar results were obtained with Moustafa, 2006. All the above 
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values of available Zn considered from low to medium according to classification of 

Lindsay and Norvelle (1969) (Table 2). 
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Fig(11): The mean and significance of available (Fe, Mn, Zn, Cu) in the surface and sub surface 

layers of studied soil profiles in sprinkler irrigated crops area under sprinkler (at 0.5m), in 

the middle between sprinklers and control . 
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3-2-4- Available Cupper: 

        The average of available Cu in the surface soil layer increased significantly from 0.17 

ppm in the control soil to 0.70 and 0.76 ppm under the sprinklers soil and in the middle areas 

between the sprinklers consequently because of adding the clay materials and organic matter 

on the surface layer. (Table1, Fig 11). Similar results were obtained with Brady & Weil, 

2002 and Moustafa, 2006. 

    However in the next three subsurface layers, the average of the available Cu increased 

significantly from 0.06 ppm in the control soil to 0.18 ppm under the sprinklers and non 

significantly 0.10 ppm in the middle areas between the sprinklers (Table1, Fig 11) . 

 The available Cu highly significantly positively correlated with the fine particles 

percentage (r = 0.659
**

) and negatively with the soil pH (1:1) as (r = - 0.238
*
) (Table 3). 

However, all the above values of available Cu considered was from low to high according to 

classification of Lindsay and Norvelle (1969) (Table 2). 
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انرش واضافة محسىات انحربة عهي خواص انحربة بمزرعة انكوامم بسوهاج "دراسة حانة"بجأثير انرى   
 

فاطمة وصر انذيه ثابث
*
, محسه عبذ انمىعم جامع 

**
كمال كامم عطية,  

**
, محمد سهيمان ابراهيم 

*
 

جامعة أسيوط . –كهية انزراعة بأسيوط  -ميايجامعة سوهاج .* * قسم الأراضي وان –كهية انزراعة بسوهاج  -* قسم الأراضي وانمياي  

 انمهخص انعربي

حقغ يشرػت خايؼت سىهاج بانكىايم فً انصسزاء انغزبيت ػهً زذود وادي انُيم وهً حؼخبز يٍ الاراضً انزيهيت زذيثت 

افت طبقت يٍ انطًيت بانًساصيم انسقهيت يثم انقًر وانبزسيى ويزويت بُظاو انزي بانزش بؼذ اضحًج سراػخها خشئيا الاسخصلاذ 

سى(ػهً انسطر وطبقت يٍ انسًاد انبهذي فً بذايت انشراػت كًسسُاث نهخزبت وحصًيى  32- 22انُاحدت يٍ حطهيز انخزع بؼًق )

انذراست انسانيت حهذف انً حقييى حأثيز انزي بانزش واضافت  يخز(. 9х12شبكت ري بانزش بأسخخذاو رشاشاث يثبخت ػهً أبؼاد )

يسسُاث انخزبت ػهً حسسيٍ خىاص انخزبت انطبيؼيت وانكيًيائيت وكذنك خصىبت انخزبت بؼذ ػشزة أػىاو يٍ انشراػت كذراست 

-انُخائح أظهزث أٌ : وزانت.  

انكُخزول .انزي بانزش ادي انً غسيم الأيلاذ يٍ انخزبت بانًقارَت بانقطاػاث  -1  

اضافت يسسُاث انخزبت أدث انً سيادة خصىبت انخزبت )يسخىاها يٍ انُيخزوخيٍ , انفىسفىر , انبىحاسيىو , انسذيذ , انًُدُيش ,  -2

حسهيهها  انُخائح انًخسصم ػهيها حى انشَك , انُساص( وسيادة قذرة انخزبت ػهً الأزخفاظ بانًاء بانًقارَت بانقطاػاث انكُخزول .

ػزضها فً خزائط َظى انًؼهىياث اندغزافيت . و ازصائيا  
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