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ABSTRACT 

The current study was carried out to evaluate the relation 

between  total and available of some micronutrients (Fe, Mn, Zn and 

Cu) with some soil variables i.e. pH, ECe values, Organic matter %, 

Soil  texture, CaCO3 % and soil fractions (sand, silt and clay %). Forty 

three soil samples were collected from sixteen soil profiles which 

represented five physiographic units of Wadi El- Laqita soils, Qina 

governorate.  

Total Fe contents of the soil profiles for the studied units were 

ranged from 37200 to 52100; 34800 to 40600; 24900 to 38920; 31560 

to 71120 and from 55800 to 59200 mg/kg. While, total Mn contents 

ranged from 340 to 430; 280 to 385; 170 to 350; 260 to 630 and 

between 390 to 420 mg/kg. Whereas, total Zn contents ranged 

between 34 to 75; 29 to 41; 30 to 62; 30 to 85 and between 59 to 69 

mg/kg. But, total Cu contents ranged between 27 to 58;  47 to 75; 29 

to 61; 30 to 79 and between 34 to 49 mg/kg for Wadi bottom, Fans 

and outwash plain, Young terraces, Old terraces and Miscellaneous 

land, respectively. 

Available Fe ranged from 6.5 to 10.8, 5.7 to 9.2, 4.8 to 8.5, 5.9 

to 14.8 and from 13.4 to 16.2 mg/kg. Whereas, available Mn values 

ranged between 2.8 to 4.4, 2.1 to 7.2, 1.6 to 3.8, 3.2 to 7.9 and 

between 1.9 to 2.4 mg/kg. But, available Zn ranged from 0.5 to 2.1; 

0.3 to 0.7;  0.3 to 0.9;  0.3to 2.5 and from 1.0 to 2.1  mg/kg. While, 

available Cu ranged from 0.4 to 1.5; 0.3 to 0.7;  0.4 to 1.2; 0.3 to 2.2 
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and from 0.7 to 1.6 mg/kg for Wadi bottom, Fans and outwash plain, 

Young terraces, Old terraces and Miscellaneous land,  respectively.   

The relationships between total and available micronutrients 

with some soil variables observed that pH values, Organic matter %, 

CaCO3 %, and soil fractions (sand, silt and clay %). play an important 

role in the concentration of micronutrients in the studied soils 

The narrow variations of weighted mean (W) between the most 

of the soil profiles may be attributed to pedogenic factors rather than 

geogenic ones, or may be attributed to the same nature of parent 

material from which the soils are derived, the trend (T) indicate that 

most of soil profiles are highly symmetric with respect (Fe, Mn, Zn 

and Cu),whereas the specific range (R) show homogeneity of some 

soil profiles with respect to some micronutrients and  heterogeneity 

with others of soil profiles.   

Key words: soil properties, Qena, total and available micronutrients, 

Wadi El- Laqita.  

INTRODUCTION 

Wadi El-Laqita in the Eastern desert at Qina governorate, is 

considered an important situation and a promising area for cultivation, 

this is due to its location near to eastern portion of Nile valley and its 

irrigation source is either from River Nile or artesian wells. This area 

was covered about 89500 feddens with an average 373.7 Km
2
 

The distribution of micronutrients (Fe, Mn, Zn and Cu) in soil is 

dependent almost on the bedrock from which soil parent material was 

derived. Both geochemical and weathering processes are responsible 

for forming of soil materials as a final product upon time. Macro and 

micronutrients are present in all types of soils in the whole. However, 

their contents and status vary considerably from one soil to another 

and even in the subsequent layers of the same soil profile. These 

variations are controlled by several soil environmental factors. 

(Stevenson,1986). The variations are controlled by several soil 

environmental factors. Therefore, it is of interest to delineate these 

factors and to determine their relative contribution to macro and 

micronutrient forms in soils. 

Under the Egyptian soil consideration the pedochemistry of such 

micronutrients were given under consideration with particular 

emphases on soil genesis and formation. Moreover, the factors 
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controlling micronutrients status such as soil fractions (sand, silt and 

clay %), CaCO3 % and O.M contents, salinity, are also considered. 

(El-Demerdashe et al; 1980, Hassona et al., 1996; Abdel-Razik 

2002; Garis 2006; Abd- Alla et al. 2009 and Soliman et al., 2015). 

The objective of this work points to an evaluation of some 

micronutrients distribution in the main physiographic units of wadi El-

Laqita, Qena governorate which are considered as promising potential 

soils for horizontal agricultural expansion. Also, to shed light on the 

relationship between total and chemically extractable micronutrients 

and some soil characteristics.   

MATERIALS AND METHODS 

Forty three soil samples were collected from sixteen soil profiles 

represent five physiographic units in wadi El-Laqita, south of Qena 

governorate and east of Qaft center at the eastern part of Wadi El- 

Nile as shown in Fig.(1). Soil samples were collected, air dried, 

crushed, sieved through a 2 mm sieve and subjected to different 

physical and chemical analyses which determined according to the 

methods  outlined in Jackson (1973) and Loveday (1974).  
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The studied soil profiles of this area were categorized into five 

physiographic units, Wadi bottom, Fans and outwash plain, Young 

terraces, Old terraces and Miscellaneous land (EL-Tapey et al., 2018) 

-For determination of total soil Fe, Mn, Zn and Cu of the studied 

soil samples, were digested in HF-HCLO4 acids mixture in a Teflon 

crucible Jackson (1973).Whereas available soil Fe, Mn, Zn and Cu 

were extracted by diethylene triamine penta acetic acid (pH=7.3) 

according to (Lindsay and Norvell 1978). Total and available 

micronutrients were measured by Atomic – spectrophotometer. 

Statistical analysis for obtained values were carried out according to 

(Soltanpour and Schwab, 1977). 

RESULTS AND DISCUSSION 

General view on the representative soil profiles of the studied 

units.   

1) Wadi bottom    

Data presented in Table (1) showed that, the soils of that unit 

which are represented by (profiles Nos.1and 2) have soil texture class 

variable from sandy loam, loamy sand and sand. These soils were 

characterized with deep soil depth, soil reaction is slightly to 

moderately alkaline where  pH values varied from 7.65 to 8.37. These 

soils are characteristics with non-saline as indicated by EC values 

which varied from 0.43 to 1.26 dS/m. Organic matter % contents were 

ranged from 0.03 to 0.12. CaCO3 % contents were varied between 

2.19 and 10.27 % with an irregular distribution pattern with depth. 

2) Fans and outwash plain.        

Soil of profiles Nos. 3 and 4 are represented this mapping unit as 

shown in Fig (1), the soils of this unit were deep soil depth which 

varied from 140 to 150 Cm. Texture classes of all profiles were sandy 

in this entire mapping unit. 

Soil reaction (pH) varied from slightly alkaline level (7.5) to 

moderately alkaline level (8.0). Soil salinity ranged between 2.70 and 

7.60 dS/m, which changed from slight saline to moderate saline. 

Organic matter contents varied between 0.06 and 0.14%. CaCO3 % 

contents varied from 9.65 to 13.83 %. The distribution of CaCO3 does 

not portray any specific pattern with soil depths. 
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3) Young terraces.        

Soils of profiles Nos. 5,6,7 and 8 are representative profiles for 

this unit. Soil reaction (pH) tends to be slightly to moderately alkaline 

which ranged from (7.46 to 8.10). Soil salinity values were ranged 

from 1.90 to 9.11 dS/m, which revealed that it varied from non-saline 

to moderately saline. The soil texture classes varied between sand, 

sandy loam and sandy. Organic matter contents varied from 0.04 to 

0.27%, CaCO3 % contents ranged between 4.18 and 19.85 %. 

4) Old  terraces.                                                                                              

Soils of old terraces are represented by profiles Nos. 9, 10, 11, 

12, 13 and 14 as shown in Fig (1). The main characteristics of this unit 

have moderated deep to deep depths; Texture classes were varied 

between sandy clay loam, loamy sand and sandy loam throughout the 

other different representative soil profiles depth. The chemical 

properties as shown in Table (1) revealed that soil reaction (pH) 

values varied from slightly alkaline level (7.41) to moderately alkaline 

one (7.90). Soil salinity values varied between 0.90 and 49.0 dS/m, 

which revealed that it varied from non-saline to extremely saline. 

Organic matter contents ranged between 0.05 and 0.22% and CaCO3 

% varied between 1.09 and 26.72 %. 

5) Miscellaneous land.                                                                                              

Soil profiles Nos. 15 and 16 were represented this studied unit as 

shown in Fig (1). Soil reaction (pH) values tends to be slightly to 

moderately alkaline which ranged from (7.63 to 7.90). Soil salinity 

ranged between 6.2 and 27.0 dS/m, which changed from moderately 

saline to extremely saline.  
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Table 1: Some chemical and physical properties of the studied soil 

profiles. 
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Count: Table(1) 

 
The soil texture classes varied between sandy clay loam and 

sandy loam. Organic matter contents were highest slightly than these 

of all units and ranged between 0.18 and 0.32%, CaCO3% contents 

varied between 3.87 and 23.04 %. 

In general, Organic matter contents of the studied area still very 

low , never exceeding 0.32% of the soil components, the low content 

of  organic matter of these soils is a common feature in the arid and 

semi-arid regions due to their quick decomposition and high oxidation 

potential arid climatic conditions. 

Total and available micronutrients in the studied soil profiles. 

  1-Iron (Fe) 

A- Total Fe 

Total Fe contents of the studied soil profiles as shown in Table 

(2) were ranged from 37200 to 52100; 34800 to 40600; 24900 to 

38920; 31560 to 71120 and from 55800 to 59200 mg/kg for Wadi 
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bottom, Fans and outwash plain, Young terraces, Old terraces and 

Miscellaneous land, respectively.     

The lowest values of Fe contents were found in soil of Young 

terraces ( prof. Nos. 5,6,7 and 8) due to their high content of sand. The 

wide range of total Fe content in the studied soil samples is apparently 

associated with soil texture and is probably dependent on the type of 

parent materials from which soil was formed. 

Based on the abovementioned results, it is clear that, the values 

of total Fe content in the different studied physiographic units are of 

the following descending order: Old terraces > Miscellaneous land > 

Wadi bottom >  Fans and outwash plain > Young terraces. 

Statistical analysis as shown in (Table 3) showed that total Fe 

content in these soils is positively highly significant correlated with 

clay % (r = 0.416**) and positively significant correlated with silt % 

(r = 0.324*). In contrast, total Fe content is negatively significant 

correlated with sand % (r = - 0.332*). These results are coordinated 

with those reported by Hassona et al., (1996), Abdel Razik et al., 

(2002) and Abdel-Aziz et al., (2007) 

B- Available Fe 

Data presented in Table (2) showed that, the values of 

chemically available (DTPA-extractable) Fe ranged from 6.5 to 10.8; 

5.7 to 10.2; 4.8 to 8.5; 5.5 to 19.8 and from 13.4 to 16.2 mg/kg for 

Wadi bottom, Fans and outwash plain, Young terraces, Old terraces 

and Miscellaneous land, respectively.   

These values of available Fe in the studied soil profiles means 

that, these soils belong to the adequate level from available iron 

according to Soltanpour and Schwab (1977).  

The highest value of available Fe content was found in 

Miscellaneous land (profiles Nos.15& 16) this may be due to their 

high contents of organic matter. Whereas, the lowest value was found 

in Young terraces soils due to their high contents of CaCO3 %.  

Regarding to the abovementioned results, the values of available 

Fe content are of the following descending order: Miscellaneous land 

> Old terraces > Wadi bottom >  Fans and outwash plain > Young 

terraces. 

Statistical analysis as shown in (Table 3) showed that available 

Fe content in these soils is positively highly significant correlated with 

O.M % (r = 0.399**) and is negatively significant correlated with 
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CaCO3 % (r = - 0.315*). These results are coordinated with those 

reported by Hafez et al., (1992) and Barakat, (1998). 

Table 2: Total and available micronutrients (mg/kg) of the studied 

soil profiles. 
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Count: Table(2) 

Depthwise distribution of total Fe values.     

Oertal and Gilles (1963) suggested three measures for element 

content, namely the weighted mean (W), trend (T) and specific range 

(R). These measures could be written as follows: 

1- W = [ (c × d)/p]   Where,   W = weighted mean.   p = 

depth of profile.     

c = concentration of elements in the layer.  d = thickness of the 

layer.    

2- T = (W-S)/ W when W > S.  or    T = (W-S)/ S when S > W.    

Where  T = trend       W = weighted mean.     S = the 

concentration in the surface layer.     

3- R = (H-L)/W. Where R= specific range, H = the highest 

concentration, L = the lowest concentration  

W = weighted mean 

Data presented in Table 4 show that, the weighted mean (W) for 

total Fe in the studied soil profiles varied from 44740 to 48165; 35750 
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to 39453; 26290 to 37100; 34487 to 70390 and from 56588 to 57644 

for Wadi bottom, Fans and outwash plain, Young terraces, Old 

terraces and Miscellaneous land,  respectively. The lowest value was 

found in Young terraces soils which associated with the light texture 

soil where has the low percent of silt and clay fractions. The highest 

values of (W) characterized the soils derived from fine textured soils 

as present in Old terraces soils. The narrow variations encountered 

within or between some of the soil profiles of the same unite may be 

attributed to pedogenic factors rather than geogenic ones, this may be 

attributed to the same nature of parent material from which the soils 

are derived, the rest of the soil profiles show a wide range.  

Moreover, the studied soils can be categorized according to the 

weighted mean of Fe of each location in the following orders: Old 

terraces > Miscellaneous land > Wadi bottom >  Fans and outwash 

plain > Young terraces.    

While, the values of trend (T) were calculated, the data indicates 

that the most of soil profiles have highest symmetric values of total 

Fe. The results also showed that Fe content in many of the studied soil 

profiles is usually higher in the surface layers than in the deeper ones 

as indicated by the negative values of the trend.  

With regard to specific range (R) for the total iron (Fe) data in 

Table (4) revealed that the specific range for total iron varied from 

0.04 to 0.33 for all studied area, which may be suggest that, most of 

these soil profiles are drived from a uniform parent material or can 

indicate pedogenic processes as a result of the narrow variations. In 

other words, the specific range of the total Fe indicates that the soil of 

the most soil profiles are homogeneous in depth, whereas soil profiles 

Nos 1,12 and 13 are probably formed from heterogeneous soil 

materials.  
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Table 3: Correlation coefficient between some soil variables with 

total and available micronutrients contents for the studied soils. 

 

2- Manganese (Mn) 

A- Total Mn 

Data presented in Table (2) show that, the total Mn contents of 

the studied soil profiles ranged from 340 to 430; 280 to 385; 170 to 

350; 260 to 630 and from 390 to 420 mg/kg for Wadi bottom, Fans 

and outwash plain, Young terraces, Old terraces and Miscellaneous 

land,  respectively.  

Regarding for the abovementioned results, it is clear that, the 

values of the total Mn contents in the different studied physiographic 

units are the same trend of of Fe contents and they are in the following 

descending order: Old terraces > Miscellaneous land > Wadi bottom >  

Fans and outwash plain > Young terraces. The variations of the total 

Mn contents for different physiographic units could be ascribed to the 

parent materials of these soils.  

Statistical analysis shows that the total Mn contents in these soils 

is positively significant correlated with pH (r = 0.311**). In contrast, 

the total Mn contents are negatively significant correlated with sand % 

(r = - 0.362*). Similar results were reported by Ghanem et al., (1971) 

and Abdel-Aziz et al., (2007) 

B- Available Mn 

DTPA-extractable Mn content as shown in (Table, 2) recorded 

values ranged from 2.8 to 4.4; 4.8 to 7.2; 1.6 to 3.8; 2.1 to 7.9 and 

from 1.9 to 2.4 mg/kg for Wadi bottom, Fans and outwash plain, 

Young terraces, Old terraces and Miscellaneous land,  respectively. 
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The abovementioned results of available Mn values are in the 

following descending order: Old terraces > Fans and outwash plain > 

Wadi bottom > Young terraces> Miscellaneous land.  

According to Soltanpour and Schwab (1977), who pointed out 

that the critical values of DTPA-extractable Mn are as follows: low      

( from 0 to 1.8 mg/kg ) and adequate > 1.80 mg/kg. The results of the 

studied soil profiles indicate that, all the studied soil samples belong to 

the adequate level.  

The statistical analysis shows that DTPA-extractable Mn is 

negatively and highly significant correlated with pH (r = - 0.415**). 

No significant correlation could be detected with all the other soil 

variables. These relations are in agreement with those reported by 

Abbas et al., (2003)  

Depthwise distribution of total Mn values. 

Data in Table 4 revealed that, narrow variations of the weighted 

mean (W) for total Mn within the studied soil profiles, which ranged 

from 384.7 to 402.7;  295.7 to 340.7; 196.7 to 340; 383.9 to 614 and 

from 412.2 to 413.8 for Wadi bottom, Fans and outwash plain, Young 

terraces, Old terraces and Miscellaneous land, respectively. The 

lowest value was found in Young terraces soils. Whereas, the highest 

values of (W) was present in Old terraces soils.  

With regard to trend values (T) as shown in Table (4), data 

indicate that Wadi bottom soil, Fans and outwash plain soil, and 

Miscellaneous land have the highest symmetric values of total Mn. 

Whereas, Young terraces and Old terraces showed symmetrical values 

of total Mn. The results also showed that, total Mn content in the most 

of the studied soil profiles were higher in the surface layers than in the 

deeper ones. 

As for specific range (R) for the total Mn as shown in Table (4), 

data showed that, it varied from 0.017 to 0.360, for all the studied soil 

profiles which may be suggest that, most of these soil profiles are 

derived from a uniform parent material or can indicate pedogenic 

processes as a result of the narrow variations. In other words, the 

specific range of total Mn indicates the most soil profiles are 

homogeneous in depth, whereas soil profiles Nos 2,8,9,11 and 15 are 

probably formed from heterogeneous soil materials.  

Notwithstanding that the layers within each profile are also 

involved such variations. It seems evident that the depositional mode 
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and environments played a paramount role in soils formation. This is 

truly reflected on the status of Mn as indicated by the statistical 

measures. 

3-Zinc (Zn) 

A- Total Zn   

Total Zn contents of the studied soil profiles as shown in Table 

(2) were ranged from 34 to 75; 29 to 41; 30 to 62; 30 to 85 and from 

59 to 69 mg/kg for the soil of Wadi bottom, Fans and outwash plain, 

Young terraces, Old terraces and Miscellaneous land, respectively. 

The lowest values of total Zn content was found in the soil of Fans 

and outwash plain ( prof. Nos 3 and 4).While the highest one was 

found in the soil of Old terraces, it is clear that, the values of total Zn 

content in the different studied physiographic units are in the 

following descending order: Old terraces > Miscellaneous land > 

Wadi bottom > Young terraces  > Fans and outwash plain. 

Table 4: Weighted mean (W), Trend (T) and Specific range(R) of 

total micronutrients in the studied soil profiles. 

 
Considering to the abovementioned results, it is observed that, 

theses soils belonging to low and medium Zn levels groups according 

to (Chapman, 1965) who stated that when total soil Zn content is 
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below 50 mg/kg could be considered low level of Zn and those above 

100 mg/kg could be considered high level of Zn. 

The relationships between total Zn contents and some soil 

variables were computed as shown in (Table 3) which showed that 

total Zn content in these soils is positively highly significant 

correlated with clay % (r = 0.399**) and negatively significant 

correlated with CaCO3 % (r = - 0.336*). These results are coordinated 

with those reported by (Abd Alla et al. 2009 and Soliman et al., 

2015) 

B- Available Zn   

Data present in Table (2) showed that, the value of available Zn 

values ranged from 0.5 to 2.1; 0.3 to 0.7;  0.3 to 0.9;  0.3to 2.5 and 

from 1.0 to 2.1  mg/kg for Wadi bottom, Fans and outwash plain, 

Young terraces, Old terraces and Miscellaneous land,  respectively.   

These values of available Zn contents of that studied soil 

profiles, show that, these soils belong to the low , marginal and 

adequate level from available Zn according to Soltanpour and 

Schwab (1977) who, stated that the level of DTPA-extractable Zn 

content is low from 0.0 to 0.9 mg/kg, marginal from 1.0 to 1.5 mg/kg 

and adequate > 1.5 mg/kg. 

The highest value of available Zn content is found in 

Miscellaneous land (profiles Nos.15& 16) this may be due to their 

high contents of clay % and organic matter. Whereas, the lowest value 

of available Zn content is found in Fans and outwash plain soils may 

be due to their content of CaCO3% were high. Regarding to the 

abovementioned results, the values of available Zn contents are in the 

following descending order: Miscellaneous land > Old terraces > 

Wadi bottom > Young terraces > Fans and outwash plain. 

Statistical analysis as shown in (Table 3) showed that available 

Zn content in these soils is positively highly significant correlated 

with clay % (r = 0.438**) and positively significant correlated with 

O.M % (r = 0.326*). These results are coordinated with those reported 

by Hafez et al., (1992), Barakat, (1998) and Abbas, et al., (2003). 

Depthwise distribution of total Zn values.  

Data presented in Table 4 show that, the weighted mean (W) for 

total Zn in the studied soil profiles varied from 40.15 to 43.87;  31.00 

to 38.86;  34.00 to 41.54;  35.28 to 74.60 and from 54.33 to 75.75 for 
Wadi bottom, Fans and outwash plain, Young terraces, Old terraces 
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and Miscellaneous land,  respectively. The lowest value was found in 

Fans and outwash plain soils which associated with the low percent of 

silt and clay fractions. The highest values of (W) characterized the 

soils derived from fine textured soils as present in both Old terraces 

soils and Miscellaneous land.  

Considering the values of trend (T) were calculated, data 

indicate that the most of soil profiles have highest symmetric values of 

total Zn. The negative values of the trend, reflect that total Zn content 

in the most of the studied soil profiles are usually higher in the surface 

layers than in the deeper ones.  

With regard to specific range (R) for the total Zn, data in Table 

(4) revealed that the specific range for the total Zn varied from 0.15 to 

0.84, which may be suggest that, most of these soil profiles are drived 

from a uniform parent material as a result of the narrow variations. In 

other words, the specific range of the total Zn indicates that the soil of 

the most soil profiles are homogeneous in depth, whereas soil profiles 

Nos. 1, 2,6 and 12 are probably formed from heterogeneous soil 

materials. 

4-Copper (Cu) 

A- Total Cu 

Total Cu contents of the studied soil profiles as shown in Table 

(2) were ranged from 27 to 58;  47 to 75; 29 to 61; 30 to 79 and from 

34 to 49 mg/kg for Wadi bottom, Fans and outwash plain, Young 

terraces, Old terraces and Miscellaneous land, respectively.  

The lowest values of Cu contents are found in the soil of Wadi 

bottom ( prof. Nos 1 and 2). Whereas, the highest values were found 

in the soil of Fans and outwash plain ( prof. Nos 3 and 4) 

Based on the abovementioned results, it is clear that, the values 

of total Cu content in the different studied physiographic units are in 

the following descending order: Fans and outwash plain > Old terraces 

> Young terraces, > Miscellaneous land > Wadi bottom. 

Statistical analysis as shown in (Table 3) show that total Cu 

content in that soil is positively significant correlated with CaCO3% (r 

= 0.311*).No significant correlation could be detected with all the 

other soil variables. These results are coordinated with those reported 

by Abbas, et al., (2003) and Abdel-Aziz et al., (2007) 
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B- Available Cu 

Data presented in Table 2 show that, the values of available Cu 

ranged from 0.4 to 1.5; 0.3 to 0.7;  0.4 to 1.2; 0.3 to 2.2 and from 0.7 

to 1.6 mg/kg for Wadi bottom, Fans and outwash plain, Young 

terraces, Old terraces and Miscellaneous land,  respectively.   

These values of available Cu in the studied soil profiles indicate 

that, most of these soils belong to the high level of available Cu 

according to Soltanpour and Schwab (1977) who reported that, the 

index values used for DTPA-extractable Cu from the soils are as 

follows: low level from 0.0 to 0.05 mg/kg, medium level from 0.05 to 

0.5 mg/kg and high level more than 0.5 mg/kg 

The highest value of available Cu contents are found in 

Miscellaneous land, this may be due to their high contents of organic 

matter % and clay %. Whereas, the lowest value of available Cu 

contents are found in Fans and outwash plain soils due to their high 

contents of CaCO3 %.  

Regarding to the abovementioned results, the values of available 

Cu content are in the following descending order: Miscellaneous land 

> Old terraces > Wadi bottom > Young terraces > Fans and outwash 

plain. 

Statistical analysis as shown in (Table 3) show that available Cu 

content in these soils is positively highly significant correlated with 

O.M % (r = 0.452**) and positively significant correlated with clay 

%(r = 0.327*). These results are coordinated with those reported by 

Hafez et al., (1992) and Barakat, (1998). 

Depthwise distribution of total Cu values.  

Data presented in Table 4 showed that, the weighted mean (W) 

for total Cu in the studied soil profiles varied from 35.65 to 51.0; 49.8 

to 71.5; 32.79 to 57.25; 33.25 to 71.72 and from 35.13 to 45.89 for 
Wadi bottom, Fans and outwash plain, Young terraces, Old terraces 

and Miscellaneous land,  respectively. The lowest value is found in 

Miscellaneous land. While,the highest values of (W) characterized the 

soils have enrichment with CaCO3% as present in Fans and outwash 

plain soils. The narrow variations encountered within or between 

some of the soil profiles of the same unite may be attributed to 

pedogenic factors rather than geogenic ones, i.e., may be attributed to 

the same nature of parent material from which the soils are derived, 

the rest of the soil profiles show a wide range.    
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The values of trend (T) were calculated, data indicate that the 

most of soil profiles have highest symmetric values of total Cu. The 

results also show that Cu content in many of the studied soil profiles 

are usually higher in the surface layers than in the deeper ones as 

indicated by the negative values of the trend.  

Regarding for specific range (R) of total (Cu), data in Table (4) 

reveal that the specific range for total Cu varied from 0.08 to 0.39, 

which may be suggest that, most of these soil profiles are drived from 

a uniform parent material or can indicate pedogenic processes as a 

result of the narrow variations. In other words, the specific ranges of 

total Cu indicate that the most soil profiles are homogeneous in depth, 

whereas in the soil profile No.10 is probably formed from 

heterogeneous soil materials.  
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حبلت العنبصز الغذائيت الصغزي وعلاقتهب ببعض متغيزاث التزبو فٍ أراضً 

 مصز -وادٌ اللقيطو بمحبفظت قنب

 أسـبمت صـبدق جنـدي 

 والميبه والبيئت , مزكز البحىث الزراعيت , الجيزة , مصز راضٍالأمعهد بحىث 

ٚٓذف ْزا انثحث نذساعح كم يٍ انًحرٕٖ انكهٙ ٔانًٛغشنثؼض انؼُاصش انغزائٛح 

انصغشٖ يثم انحذٚذ ٔانًُجُٛض ٔانضَك ٔانُحاط فٗ أساضٙ ٔاد٘ انهقٛطح تًحافظح قُا 

كًٛاخ انكهٛح ٔانًٛغشج تثؼض يرغٛشاخ نرحذٚذ يذٖ ذجاَظ انرشتح تٓا ٔكزنك انؼلاقح تٍٛ ان

ٔحذاخ  قطاع أسضٙ ذًثم خًظ 16يٍ  ػُّٛ ذشتّ 43رٛاسخذى أانرشتح. ٔنرحقٛق ْزا انٓذف 

فٙ انجضء انششقٙ نٕاد٘ انُٛم  جُٕب يحافظّ قُا  ٔانرٙ ذقغ ًُطقح انذساعحن  فضٕٚجشافّٛ

ٔكزنك ذشكٛض ٔانكًٛٛائٛح  . حٛث ذى ذقذٚش انخٕاص انطثٛؼٛحكًُطقح ٔاػذج نلاعرغلال انضساػٙ

انذساعّ أٌ يحرٕٖ انرشتّ يٍ ْزج  َرائج.ٔقذ أٔضحد انًشاس انٛٓا عاتقا انغزائٛحانؼُاصش

 -انؼُاصش كًا ٚهٙ:

 - 24900(, )40600 – 34800(, )52100 - 37200انكهٙ ٚرشأح ياتٍٛ ) انحذٚذ

ًُٛا يههٛجشاو / كجى. ت (59200 – 55800( ٔيٍ )71120 - 31560(, ) 38920

 - 260(, ) 350 - 170(, )385 – 280(, )430 - 340انكهٙ ٚرشأح ياتٍٛ )انًُجُٛض

 29(, )75 - 34انكهٙ ٚرشأح ياتٍٛ )انضَك يههٛجشاو / كجى.  ايا  (420 – 390( ٔيٍ )630

 انُحاطيههٛجشاو / كجى. فٗ حٍٛ اٌ  (69 – 59( ٔيٍ )85 - 30(, ) 62 - 30(, )41 –

 (49 – 34( ٔيٍ )79 - 30(, ) 61 - 29(, )75 – 47(, )58 - 27)انكهٙ ٚرشأح ياتٍٛ 

 انًشٔحٛاخ ٔعٓم انغغٛم, أساضٙ قاع انٕدٚاٌ , ٔحذاخ أساضٙيههٛجشاو / كجى.  ٔرنك فٙ 

. ػهٗ انرشذٛة انًخرهطحالأساضٙ  ٔ قذًٚحانحذٚثّ, أساضٙ انًصاطة انأساضٙ انًصاطة 

 انًخرهطح تًحرٕٖ ػانٙ يٍ ْزِ انؼُاصش.الأساضٙ ٔقذًٚح انأساضٙ انًصاطة ٔقذ ذًٛضخ 

ٔانًغرخهصح تٕاعطح يشكة دا٘ اٚثهٍٛ ذشا٘  أيا انكًٛاخ انًٛغشج يٍ ذهك انؼُاصش

 -فٓٙ كًا ٚهٙ: )DTPAأيٍٛ تُرا أعٛرك أعذ )

 – 5,9(, ) 8,5 – 4,8(, )9,2 – 5,7(, )10,8 – 6,5انًٛغش ٚرشأح ياتٍٛ ) انحذٚذ

 – 2,8انًٛغش ٚرشأح ياتٍٛ ) انًُجُٛضيههٛجشاو / كجى. أيا  (16,2 – 13,4( ٔيٍ )14,8

يههٛجشاو / كجى.  فٗ  (2,4 – 1,9( ٔيٍ )7,9 – 3,2(, ) 3,8 – 1,6(, )7,2 – 2,1(, )4,4

 – 0,3(, )  0,9 – 0,3(, ) 0,7 – 0,3(, ) 2,1 – 0.5انًٛغش ٚرشأح ياتٍٛ )انضَك حٍٛ اٌ 

(, 1,5 – 0.4انًٛغش ٚرشأح ياتٍٛ ) انُحاطتًُٛا  يههٛجشاو / كجى. (2,1 – 1,0( ٔيٍ )2,5

يههٛجشاو / كجى. ٔرنك  (1,6 – 0,7( ٔيٍ )2,2 – 0,3(, )  1,2 – 0,4(, ) 0,7 – 0,3) 

حذٚثّ, انأساضٙ انًصاطة  انًشٔحٛاخ ٔعٓم انغغٛم, أساضٙ قاع انٕدٚاٌ , ساضٙلأ

 . ػهٗ انرشذٛة انًخرهطحالأساضٙ  ٔ قذًٚحانأساضٙ انًصاطة 
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انًخرهطح ذرًٛض ترشكٛض الأساضٙ ٔقذًٚح انانًصاطة  أساضٙا أٔضحد انُرأئج أٌ كً

 أساضٙ ٔ قذًٚحانأساضٙ انًصاطة ػانٙ يٍ انحذٚذ ٔانضَك ٔانُحاط انًٛغش. تًُٛا 

 ذًٛضخ ترشكٛض ػانٙ نهًُجُٛض انًٛغش. انًشٔحٛاخ ٔعٓم انغغٛم

ٔانُطاق  (T)الاذجاِ ٔ  (W)الإحصائٛح ْٔٙ انًرٕعظ انٕصَٙ ظٔقذ اجشٚد انًقاٚٛ

نهًحرٕ٘ انكهٙ يٍ ْزِ انؼُاصش ٔذى يُاقشّ انُرائج نرحذٚذ أصم ٔيُشأ ٔذكٍٕٚ  (R)انُٕػٙ 

ْزِ الأساضٙ ٔيذٖ ذجاَغٓا. كًا أجش٘ انرحهٛم الإحصائٙ نرحذٚذ يذٖ الاسذثاط تٍٛ 

ٛثاخ انًحرٕٖ انكهٙ ٔانًٛغش يٍ ْزِ انؼُاصش ٔتؼض يرغٛشاخ انرشتح كانرٕصٚغ انحجًٙ نهحث

( كزنك ECe ( ٔالايلاح انزائثح )  pH)َغثّ انطٍٛ ٔانغهد ٔانشيم( ٔسقى انحًٕضح )

 يحرٕٖ الأسضٙ يٍ انًادج انؼضٕٚح ٔكشتَٕاخ انكانغٕٛو. 

 

 


