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The cultivation period effects on heavy metals 

content of some soils of Sohag governorate 
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Abstract 

The main objectives of this study are to assess the levels of 

some heavy metals (i.e. Mn, Cd, Zn, Co, and Cu) in some soils 

of Sohag governorate under different lands in the respect of 

cultivation period; and to quantify the metal contamination of 

these soils. Total number of 114 soil samples was collected 

from 57 different locations under various land-uses (i.e. old 

cultivated lands, new cultivated lands, and un-cultivated lands). 

Un-cultivated soils are considered as a control soil, while old 

cultivated soils are the oldest soils compared to new reclaimed 

ones in between. Soil samples were collected from two layers 0-

30 cm and 30-60 cm depth to reflect the various fertilizers 

application used in studied soils. The geo-coordinates of the 

studied sites were identified using the global Positioning System 

(GPS). Soil samples were prepared and analyzed for their 

physicochemical properties as well as for their content of 

DTPA-extractable heavy metals in the soil testing laboratories 

using the standard methods of analysis. Maps of DTPA-

extractable heavy metals were generated. Correlations between 

the concentration of the studied elements and some soil 

properties (i.e. primary sand, silt, clay, pH, OM, CaCO3) was 

developed whereas, a positive correlation was observed between 

clay content and heavy metal. The obtained results indicated 

that the highest concentrations of heavy metals were found in 

the old cultivated soils compared to un-cultivated soils and 

newly reclaimed soils. Therefore, it should be mentioned that, 

the cultivation period affects the levels and quantities of these 

heavy metals in the studied soils. This may be due to 

agricultural activities such as the use of chemical fertilization.  
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INTRODUCTION 

The majority of farmers use very large amounts 

of fertilizers to achieve maximum yields from 

their agricultural lands. Excessive application of 

chemical fertilizer in agricultural soil had caused 

serious environmental problems, deterioration of 

soil physical structures, nutrients unbalance of 

soil, and water eutrophication. These wrong 

practices are considered as a crime against the 

natural resources (Jantschi, 2008).  

Fertilization is one of the most agricultural 

practices that increase surface soil content of 

trace metals in many parts of the world. 

Basically, the extensive utilization of the 

chemical fertilizers leads to the soil 

contamination. Moreover, theses chemical 

fertilizers contain concentrations of heavy metals 

such as Manganese, Cadmium, Zinc, Cobalt, and 

Copper. Fertilizers, especially phosphates, are a 

significant source of nickel in soil. Elevated 

heavy metal concentrations in the soil can be 

uptake by growing crops which decreased in their 

yield and quality. Furthermore, these heavy 

metals are considered as a potential threat to 

human health as main consumer (Malidareh et al., 

2014). The cultivation periods affect the level of 

the micro-nutrients in soils. In this scope, the 

study of heavy metals’ behavior and mobility in 

soils is very crucial.  

Therefore, it is important to evaluate the 

availability and mobility of heavy metals in soils 

as well as in plant to develop environmental 

guidelines for their potential toxic hazards. 

Assessment of heavy metals’ levels in soil is 

crucial for understanding the chemical behavior 

and fate of these contaminants in polluted soils. 

Excessive metals in human nutrition can be toxic 

and can cause acute and chronic diseases 

(Alkhader, 2015).  

Thus, on the scope of the previous brief 

introduction, the main objectives of this study are 

(i) to assess the levels of some selected heavy 

metals (i.e. Mn, Cd, Zn, Co, and Cu) in some 

soils of Sohag Governorate under different land-

uses (i.e. old cultivated, new cultivated and un-

cultivated) in the respect of cultivation period; 

and (ii) to quantify the metal contamination of 

these soils. 

  

MATERIALS AND METHODS 

The study area 

The study area covers fifty seven sites in Sohag 

Governorate as shown in figure (1). These sites 

were selected to be assessed for their content of 

heavy metals. These sites are spatially distributed 

through various land-uses (i.e. old cultivated 

lands, new cultivated lands and un-cultivated 

lands). 

 

 

 

 

 

 

 

 

 

 

Soil Sampling 
Total number of 114 soil samples was collected 

from different 57 locations. These samples were 

collected from two depths 0-30 cm and 30-60 cm 

to reflect the various fertilizers application used 

in studied soils. The geo-coordinates of each 

study site were recorded using the Garmin-etrex 

GPS. All soil samples were prepared in the soil 

testing laboratories which air-dried, sieved 

through a 2mm sieve and then stored in air-tight 

polyethylene bottles to be analyzed for their 

chemical and physical properties.  

Soil analysis 

Particle-size distribution was determined using 

pipette method as described by Day (1965). Soil 

pH was measured using glass-electrode of Orion 

pH meter in (1:5) soil water suspension following 

the recommended method of Jackson (1973). 

Total soluble salts were determined using the 

electrical conductivity meter in the soil water 

extract (Jackson, 1973). Total calcium carbonates 
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content was determined volumetrically using 

Collis Calcimeter (Cottenie et. al., 1982). Organic 

matter content was determined by the rapid 

titration method (Walkley and Black, 1934). 

Soluble cations and anions were determined using 

the methods described by (Jackson, 1973). Heavy 

metals were extracted using DTPA method of 

extraction as described by Lindsay and Norvell 

(1978), then measured using ICP-OES 

instrument. 

Statistical analysis 

Descriptive statistical analysis of the data of soil 

properties was developed. Main statistical 

parameters (i.e. minimum, maximum, and mean) 

were calculated. Correlation between DTPA-

extractable heavy metals and other 

physicochemical parameters was generated and 

correlation coefficient values were calculated. All 

statistical work has been done using Microsoft 

excel software.  

Mapping of DTPA-extractable heavy metals 

heavy metals  

Golden server v10 software was utilized for 

mapping the spatial variability of heavy metals 

through the study area. Geo-coordinates of each 

sampling sites and corresponding data of DTPA-

extractable heavy metals were used as inputs of 

mapping process.  

RESULTS AND DISCUSSION 

Soil characterization of the studied soils 

Table (1) presented some physiochemical 

properties of the samples collected from studied 

soils. The obtained data revealed that, the soils 

under study ranged from slightly to strongly 

calcareous. The highest CaCO3 content increased 

toward the desert areas in both the new cultivated 

and uncultivated soils. The results of particle- 

size distribution of collected soil samples from 

the studied area showed that the texture class 

ranging from sandy to clay texture. Most of the 

soils under consideration fell into low to 

moderate organic matter. It was observed that the 

high content of OM (3.77 %) was observed in 

areas irrigated from canals contaminated with 

sewage effluent.  

Tables (2, 3, and 4) showed some chemical 

properties of old cultivated soils, new cultivated 

lands, and un-cultivated lands, respectively. The 

obtained data revealed that the pH values of the 

investigated sites ranged from 6.8 to 8.6.The 

highest pH values were found in subsurface layer 

of soil sample of sites 32 (S32B) while the lowest 

one (6.8) was recorded in surface soil sample No. 

51 (S51A) and subsurface layer of soil No. 48 

(S48B). This result is consistent with those of 

(Vaseghi et. al., 2005; Brasileira and Solo, 2011) 

reported that after irrigation with different 

dilution of sewage water, the pH of the soil 

decreased significantly that it may be due to the 

decomposition of organic matter and production 

of organic acids in the soils irrigated with 

wastewater.  

The studied soils differed from non-saline to 

moderately saline at the ECe values ranged from 

0.38 to 4.02 dS m
-1

 excpt those of the sampling 

from the uncultivated site NO.3 that ranged from 

31 to 34.5 dS m
-1

 due to accumulation of salts in 

the soils as result of increasing evaporation rate 

and decreasing the leaching process.  

The cationic composition of the soluble salts in 

the cultivated and uncultivated soil samples was 

mostly dominated by calcium and /or sodium 

followed by magnesium and then, potassium 

which was the least in most of locations . In 

general, the concentration of soluble cations 

followed the order of Ca> Na> Mg> K. In most 

of samples of old cultivated soils, the soluble 

cations followed the order of Na >Ca >Mg> K . 

Exceptional cases were found in sites 4, 11, 28, 

35 and 53 where soluble cations followed the 

order of Na > Mg >Ca> K . In this respect, the 

results showed also that sites 9, 29, 40 and 49 

followed the order of Ca> Mg> Na> K. 

Meanwhile, the anionic distribution has variable 

trends. Therefore, the expected salts were calcium 

chloride or bicarbonate and sodium chloride or 

sulphates. Generally, the soluble anions were 

dominated by Cl followed by bicarbonate in the 

studied soil samples. 

Soil content of heavy metals in the studied sites 

Table (5) showed the concentration of the DTPA-

extractable Zinc, manganese, Cobalt, Copper, and 

Cadmium in the old cultivated soils, new 
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cultivated soils, and un-cultivated soils, 

respectively. 

DTPA- extractable manganese
 

The DTPA-Extractable Mn in old cultivated soils 

ranged in surface and subsurface layers from 0.42 

to 9.96 mg kg
-1

, (mean value of 3.03 mg kg
-1

), 

from 0.42 -7.86 mg kg
-1

 (mean value of 3.28mg 

kg
-1

), respectively.   

Regarding the new cultivated soil samples, the 

DTPA-extractable Mn in surface and subsurface 

layers were from 0.12 to 8.04 mg kg
-1

 (mean 

value of 3.10 mg kg
-1

), and from 0.12-12.96 mg 

kg
-1

 (mean value of 4.00 mg kg
-1

). 

The DTPA-extractable Mn of the surface and 

subsurface layers of uncultivated soils ranging 

from 2.35 to 2.42 mg kg
-1

 (mean value of 2.39 mg 

kg
-1

), and from 2.60 -2.66 mg kg
-1

 (mean value of 

2.63 mg kg
-1

), respectively.  

The level of DTPA-extractable Mn in all studied 

soil sampling sites ranged from 0.12 to 12.96 mg 

kg
-1

. Levels of DTPA-extractable Mn in the 

surface layers were relatively higher in the old 

cultivated soils compared to the other land use. It 

was observed that the high concentrations of Mn 

could be attributed to high level of clay or silt 

contents in the cultivated soils. These results 

agree with those obtained by (Bilos et. al., 2001; 

Koch and Rotard 2001).  

DTPA- extractable cadmium 

The concentration of the cadmium in the old 

cultivated soil samples ranged in surface and 

subsurface layers from 0.001to 0.008 mg kg
-1

, 

(mean value of .03 mg kg
-1

), respectively. The 

DTPA-extractable Cd in surface and subsurface 

layers of new cultivated soils varied between 0.01 

to .06 mg kg
-1

 (mean value of 0.03 mg kg
-1

), 

while the mean value in un-cultivated soil was 

0.07mh/kg
-1

 in surface soil and in sub surface soil 

was 0.03mg/kg
-1

. The measured available Cd in 

the all studied soils ranged from 0.01 to 0.08. 

Alloway (1995) mentioned that 0.001 mg kg
-1

 of 

cadmium in the soils indicated non-

contamination, 0.001–0.003 mg kg
-1

 indicated 

slight contamination and 0.003–0.01 mg kg
-1

 

indicated a contaminated soil. In this respect, the 

samples collected from different locations 

contained more Cd than 0.003 mg kg
-1

 and could 

be considered as contaminated. This is due to the 

lack of sanitary sewage services. Some villages of 

Sohag governorate dump the sewage water into a 

trench system first and then into water drains or 

directly into the water drains. In addition, 

cadmium enters the soil through various 

anthropogenic sources including applications of 

phosphate fertilizers, wastewater, Cd 

contaminated sewage sludge and manures and 

metal industries. 

DTPA- extractable Zinc 

In the old cultivated soils, the DTPA-extractable 

Zn in surface and subsurface layers ranged from 

0.02 to 0.3.83 mg kg
-1

, (mean value of 0.41 

mg/kg
-1

) and from 0.02 to 2.66 (mean value 

of0.31mg/kg-1), respectively.  

In new cultivated soil samples, the DTPA-

extractable Zn in surface and subsurface layers 

were from 0.02 to .42 mg kg
-1

 (mean value of 

0.19 mg kg
-1

), and from 0.02 to1.41 mg kg
-1

 

(mean value of .25 mg kg
-1

), respectively. 

The DTPA-extractable Zn of the surface and 

subsurface layers of uncultivated soils ranged 

from 0.79 to 0.83 mg kg
-1

 (mean value of 0.81 mg 

kg
-1

), and from 0.80 to 0.88 mg kg
-1

 (mean value 

of 0.03 mg kg
-1

), respectively.  

Generally, the DTPA-extractable Zn decreased 

with depth where the high level of Zn was found 

in surface layers. This could be attributed to 

agricultural activity like fertilization with manure 

and chemical fertilizers. Similar data have been 

reported by (Mathur, 2006). 

DTPA- extractable cobalt 
Regarding the DTPA-extractable Co content of 

all soil samples ranged between 0.46 to 3.68 mg 

kg
–1

. The concentration of the Cobalt in the old 

cultivated soil samples ranged in surface and 

subsurface layers from 0.46 to 3.68 mg kg
-1

, 

(mean value of 1.20 mg/kg
-1

) and from 0.46 to 

2.76 (mean value of 0.99 mg/kg
-1

), respectively.  

In new cultivated soil samples, the DTPA-

extractable Co in surface and subsurface layers 

were from 0.46 to 2.30 mg kg
-1

 (mean value of 

0.82 mg kg
-1

), and from 0.46 to 0.92 mg kg
-1

 

(mean value of 0.66 mg kg
-1

), respectively.  

The DTPA-extractable Co of the surface and 

subsurface layers of uncultivated soils ranged 

from 1.30 to 1.43 mg kg
-1

 (mean value of 1.37 mg 
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kg

-1
), and from 0.46 -0.47 mg kg

-1
 (mean value of 

0.46 mg kg
-1

), respectively.  

The highest cobalt concentration (3.68 mg kg
-1

) in 

these old cultivated soil samples was found at 

surface layer of site 20. The DTPA-extractable 

Co levels of the surface soils of old cultivated 

soils are high due to the higher clay content 

compared to others considering 0.25 mg kg
-1

 of 

the available Co as the critical limit (Stewart, 

1953). The toxicity of cobalt under the present 

soil conditions depends not only on the absolute 

concentrations of cobalt in the soil but also, on 

several other factors such as pH, fixation and /or 

complexion of cobalt by organic matter, and 

relative concentrations of other nutrients (Maher 

and Youssef, 2008). It was observed that the high 

concentrations of cobalt were associated with the 

high clay content and the industrial zone samples. 

This suggests that there might be possibility of 

the soil Co to reach the critical toxic levels 

around some factories which may be attributed to 

the passage of industrial wastewater along that 

sampling area. These results agree with those 

obtained by (Krishna and Govil, 2007). 

DTPA- extractable copper 
The obtained data showed that the DTPA-

extractable Cu values in all studied soil sites 

ranged from 0.01 to 3.00 mg/ kg
-1

. The DTPA-

extractable Cu of the old cultivated soil ranged in 

surface and subsurface layers from 0.01 to 2.59 

mg/kg
-1

 (mean value of 1.19 mg/kg
-1

) and from 

0.14 to 3.00 mg/kg
-1

 (mean value 0.14 mg/kg
-1

), 

respectively. 

Regarding the new cultivated soils, the DTPA-

extractable Cu in surface and subsurface layers 

were 0.00 to 1.32 mg/kg
-1

 (mean value 0.92 

mg/kg
-1

) and 0.00 to 2.95 mg/kg
-1

 (mean value 

1.01 mg/kg
-1

), respectively. 

The DTPA-extractable Cu of the un-cultivated 

soil samples ranged in surface and subsurface 

layers from 0.3 to 0.38 mg/kg
-1

 (mean value of 

0.33 mg/kg
-1

) and from 0.09 to 0.9 mg/kg
-1

 (mean 

value 0.6 mg/kg
-1

), respectively.  

The highest content of Cu was observed in the old 

cultivated soils compared to these found in new 

cultivated and uncultivated soils. It is observed 

that Cu content in surface layer of old cultivated 

soil was higher than that in subsurface layer. In 

contrary the concentration of available Cu was 

higher in subsurface than surface layers in new 

cultivated soil. The soil contaminated by Cu 

results from its utilization of materials containing 

Cu such as fertilizers, sprays and agricultural and 

organic wastes as well as industrial emissions.  

The distribution of the DTPA-extractable Cu in 

soils was classified into five classes of very low 

(<0.3 mg kg
-1

), low (0.3-0.8 mg kg
-1

), sufficient 

(0.8-1.5 mg kg
-1

) high (1.5-3 mg kg
-1

) and very 

high (>3 mg kg
-1

). According to MAFF (1988), 

most of the studied soil samples had sufficient Cu 

levels followed by these of high levels and then 

of low levels. Although the levels of heavy metals 

in the agricultural soils are very small, the 

repeated use of organic and inorganic fertilizer 

and the long persistence time for metals, 

dangerously high accumulation of some metal 

could occur (Verkleji, 1993). 

Mapping of DTPA-extractable heavy metals  

Figures 2, 3, 4, 5, and 6 showed the spatial 

variability maps of DTPA-extractable heavy 

metals heavy metals in the study area. Each map 

consists of various classes with different colors. 

Each class shows a range of soil content of 

DTPS-extractable heavy metal.  

Correlation between DTPA-extractable heavy 

metals and some soil properties. 

In order to quantify the inter-variable relationship 

among the studied soils through the whole study 

area, the correlation coefficient was calculated for 

the estimated heavy metals and pH, OM, CaCO3, 

sand, silt and clay content. The calculated 

correlation coefficient are given in table (6).  

The DTPA-extractable Mn showed a 
significant positive correlation (r=0.108, 0.068 

and 0.032) with the sand content, pH and OM 

content, respectively but a negative correlation (r 

= -0.076, 0.064 and 0.247) with the silt content, 

clay content and CaCO3 content, respectively. 

These results are in good agreement with those 

obtained by (Ibrahim et al., 2017).  

A significantly negative correlation was also 

found between the DTPA-extractable Co and the 

sand content, pH r=-0.103 and 0.012 respectively. 

The availability of Co decreases with increasing 

pH value and sand content of the soil, due to the 

lower solubility of Zn minerals and increasing the 

adsorption of Zn by negatively charged colloidal 

soil particles (Alloway, 1995).  
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Moreover, the positive correlation (r=0.116, 

0.006, 0.047 and 0.258) were found between 

DTPA extractable Co and silt, clay OM and 

CaCO3content, respectively. Insignificantly 

negative correlations were found between the 

DTPA-extractable Cu and pH and CaCO3 with r 

values of -0.059, and -0.042, respectively.  

The results also showed that significantly 

negative correlations of r value of -0.126 was 

found between the DTPA-extractable Cu sand 

content. In addition, positive correlations r= 

0.058, 0.113, 0.348 were found between the 

DTPA-extractable Cu and silt, clay, OM content, 

respectively.  

The results showed that non-significantly 

negative correlations (r=0.104 and -0.099) were 

found between the DTPA-extractable Cu and 

CaCO3 and silt content of the cultivated soil 

samples, respectively. The results also showed 

that non-significantly negative correlations (r=-

0.041 and -0.065) were found between the 

DTPA-extractable Zn and sand, calcium 

carbonate content, respectively. In addition, 

insignificant positive correlations r=0.023, 0.32, 

0.040 and 0.158 were found between the DTPA-

extractable Zn and the silt, clay pH and OM 

content of soil samples, respectively.  

Negative correlations (r=-0.052, 0.001 and -

0.002) were found between the DTPA-extractable 

Cd and sand, pH and OM content, respectively. 

Gray and Mclaren (2006) found that the total Cd 

content, soil pH and total carbon content were 

found to be significant predictors of the soluble 

Cd concentration. The effects of soil pH on the 

Cd uptake by crops are due to the increased 

availability at lower soil pH values, However, 

positive correlations (r=0.024, 0.047 and 0.082) 

were found between the DTPA-extractable Cd 

and silt, clay and CaCO3 contents in soil samples, 

respectively. 

CONCLUSION 
This study indicated that most heavy metal were 

above the natural heavy metal concentration. 

Heavy metal concentrations in old cultivated soil 

samples are mostly higher than control soil and 

New cultivated due to metals emitted 

anthropogenic sources including applications of 

phosphate fertilizers, wastewater, sewage sludge 

and manures and metal industries. Correlations 

between the concentration of the studied elements 

and some soil properties, primary sand, silt, clay, 

pH, OM, CaCO3. Positive correlation were 

observed between clay content and heavy metal.  
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Table (1) Some physiochemical properties of the studied soils. 

Statistical parameter 

Particle size distribution 

Texture class 
SP OM CaCO3 

Sand Clay Silt 

% % 

Old Cultivated Soils 

Min 4.54 3.20 0.74 ??? 21.67 0.05 0.21 

Max 94.44 60.80 82.44 ??? 100.00 3.23 12.47 

Average 51.67 24.13 24.51 ??? 54.64 1.37 3.08 

New Cultivated Soils 

Min 15.04 1.60 1.42 ??? 16.67 0.05 2.47 

Max 89.90 47.32 77.78 ??? 67.50 3.77 42.82 

Average 57.32 17.64 25.03 ??? 41.13 1.45 15.69 

Uncultivated Soils 

Min 90.56 1.04 5.30 ??? 20.00 0.30 34.42 

Max 93.34 4.14 5.62 ??? 45.00 0.40 35.24 

Average 91.95 2.59 5.46 ??? 32.50 0.35 34.83 

 

Table (2) Some chemical properties of the soil samples collected from new cultivated soils 

 

Sample No. pH 
ECe Ca Mg Na K HCO3 Cl SO4 

ds/m meq/100g 

S1A 7.80 1.79 3.15 1.58 4.36 0.26 2.10 6.83 0.49 

S1B 7.90 0.69 1.00 0.45 1.95 0.15 1.00 2.00 0.47 

S2A 7.40 1.29 2.15 0.86 4.74 0.12 2.46 3.69 1.75 

S2B 8.10 1.39 1.80 1.08 5.22 0.24 1.80 4.20 2.34 

S4A 7.90 1.68 1.52 0.76 3.91 0.15 1.52 3.04 1.81 

S4B 8.00 2.00 1.48 0.93 1.15 0.02 0.74 2.22 0.74 

S5A 7.90 2.92 4.00 3.00 7.15 0.20 1.00 12.5 1.10 

S5B 7.70 0.80 0.32 0.19 2.02 0.03 0.64 1.60 0.32 

S6A 7.50 0.99 0.90 0.47 2.80 0.13 1.29 2.58 0.39 

S6B 7.60 0.99 0.90 0.45 2.58 0.16 1.23 2.05 0.77 

S16A 8.20 1.68 2.29 1.15 5.79 0.17 2.29 5.73 1.62 

S16B 8.10 1.49 2.20 1.22 5.12 0.24 3.05 4.88 1.18 

S17A 7.90 0.70 1.82 0.54 2.09 0.20 1.35 2.03 1.34 

S17B 8.40 1.68 1.73 0.69 3.29 0.03 1.04 4.16 0.62 

S18A 8.40 1.13 0.63 0.21 1.53 0.11 0.84 1.26 0.28 

S18B 8.50 0.92 0.43 0.17 0.90 0.05 0.50 1.00 0.03 

S40A 7.80 1.49 0.45 0.17 1.82 0.03 0.50 1.67 0.32 

S40B 7.40 1.26 0.25 0.10 1.98 0.04 0.38 1.71 0.30 
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Table (4) Some chemical properties of the soil samples collected from old cultivated soils 

Sample No. pH 
ECe Ca Mg Na K HCO3 Cl SO4 
ds/m meq/100g 

S7A 7.8 0.6 1.1 0.7 1.9 0.1 0.6 3.0 0.2 
S7B 8.0 0.6 1.2 0.3 2.0 0.1 1.2 1.8 0.6 
S8A 7.8 0.5 0.6 0.3 2.2 0.1 1.3 1.9 0.1 
S8B 8.0 0.9 1.8 1.2 1.9 0.1 1.8 3.0 0.4 
S9A 7.9 0.9 1.4 1.4 3.0 0.1 1.4 3.5 1.2 
S9B 7.8 0.8 2.0 0.7 2.5 0.1 2.0 2.7 0.5 

S10A 7.8 0.7 1.3 0.5 2.0 0.5 1.3 2.6 0.4 
S10B 7.7 0.6 1.0 0.2 2.0 0.1 1.3 2.0 0.4 
S11A 8.0 1.2 3.7 2.2 2.8 0.4 4.5 3.7 1.0 
S11B 8.0 1.0 1.1 0.6 1.3 0.1 0.6 1.7 0.6 
S12A 7.9 1.9 3.1 1.2 2.4 0.4 1.5 3.9 1.8 
S12B 7.7 1.0 1.3 0.4 1.7 0.4 1.3 2.1 0.8 
S13A 7.8 1.2 2.8 1.4 1.5 0.0 1.9 3.2 0.5 
S13B 7.9 1.0 1.8 0.4 1.6 0.3 1.3 2.6 0.3 
S14A 8.1 0.9 1.5 0.8 1.8 0.2 1.0 2.0 1.4 
S14B 8.0 0.8 1.2 0.8 1.2 0.1 0.8 2.4 0.1 
S15A 8.0 1.1 0.8 0.4 3.1 0.1 0.8 3.3 0.3 
S15B 8.1 0.7 1.2 0.4 0.8 0.2 0.8 1.5 0.3 
S19A 8.4 2.5 2.9 1.6 3.5 0.2 1.0 6.5 0.8 
S19B 8.4 2.3 2.2 1.3 3.2 0.5 1.6 5.1 0.5 
S20A 7.3 0.6 1.1 0.8 1.1 0.2 1.1 1.7 0.3 
S20B 7.0 0.5 1.1 0.5 1.3 0.1 1.1 1.6 0.2 
S21A 7.5 1.3 1.6 0.6 4.5 0.1 2.1 3.6 1.1 
S21B 7.4 1.2 0.3 5.8 5.4 0.2 1.2 5.2 0.6 
S22A 7.7 0.9 1.0 0.3 4.2 0.2 1.3 3.2 1.2 
S22B 7.3 0.8 1.3 0.7 3.1 0.1 1.3 2.7 1.2 
S23A 7.2 0.5 0.6 0.3 1.5 0.2 0.6 1.7 0.3 
S23B 7.1 0.5 0.4 0.3 1.9 0.1 1.5 1.0 0.1 
S24A 7.3 0.5 0.8 0.3 0.8 0.2 0.4 1.2 0.5 
S24B 7.4 0.8 0.6 0.2 1.5 0.0 0.7 1.7 0.3 
S25A 7.5 0.7 0.7 0.4 2.7 0.3 1.3 2.5 0.3 
S25B 7.5 0.6 1.1 0.5 1.6 0.2 1.2 1.8 0.3 
S26A 7.4 0.5 0.3 0.1 1.2 0.1 0.7 0.7 0.4 
S26B 7.7 0.7 1.2 0.4 0.9 0.1 1.2 0.8 0.6 
S27A 7.4 0.8 1.3 0.7 2.9 0.4 1.9 2.5 0.5 
S27B 7.8 0.8 0.8 0.7 3.0 0.2 1.2 2.9 0.6 
S28A 8.2 0.7 1.1 0.5 2.6 0.2 1.2 2.5 0.7 
S28B 8.0 0.4 0.8 0.3 1.1 0.1 0.6 1.1 0.4 
S29A 7.7 1.1 2.0 1.0 2.3 0.3 1.5 3.5 0.6 
S29B 8.2 1.1 1.6 0.5 3.4 0.2 2.1 3.1 0.5 
S30A 8.2 1.2 1.7 0.7 4.1 0.2 1.7 3.4 1.7 
S30B 7.9 1.4 1.7 0.8 5.3 0.1 1.7 5.0 1.2 
S31A 8.1 1.6 2.4 1.8 5.8 0.2 1.8 6.6 1.3 
S31B 8.4 1.4 2.5 1.9 3.7 0.2 0.6 3.1 4.6 
S32A 8.2 4.0 6.9 4.5 15.7 0.3 5.3 18.7 2.8 
S32B 8.4 3.1 5.3 4.5 14.9 0.1 3.8 18.2 1.3 
S33A 8.2 0.6 1.8 0.4 1.3 0.1 0.6 1.8 1.1 
S33B 7.3 0.8 1.3 0.7 2.3 0.1 1.8 2.4 0.3 
S34A 7.3 0.7 1.3 0.6 1.8 0.2 1.5 2.0 0.1 

https://jsasj.journals.ekb.eg/


Journal of Sohag Agriscience (JSAS)                                                                        https://jsasj.journals.ekb.eg 

 

 

Sample No. pH 
ECe Ca Mg Na K HCO3 Cl SO4 
ds/m meq/100g 

S34B 7.5 0.5 0.8 0.5 1.1 0.1 0.6 1.7 0.3 
S35A 7.5 0.6 0.9 0.3 1.8 0.2 1.1 1.7 0.3 
S35B 7.7 0.7 1.1 0.7 2.2 0.1 1.3 2.5 0.3 
S36A 7.5 0.5 0.9 0.4 1.2 0.1 1.0 1.0 0.4 
S36B 7.1 0.6 1.3 0.7 1.0 0.1 1.0 1.5 0.5 
S37A 7.5 0.7 1.3 0.6 1.7 0.2 0.6 1.8 1.5 
S37B 7.3 0.7 1.7 1.3 3.6 0.3 2.0 3.0 1.6 
S38A 7.6 0.6 0.3 0.1 0.8 0.0 0.7 0.4 0.1 
S38B 7.5 0.4 0.5 0.2 1.1 0.1 0.9 0.5 0.5 
S39A 7.4 0.7 1.3 1.0 4.3 0.2 1.0 3.0 2.6 
S39B 7.4 0.8 1.1 0.5 2.6 0.1 1.1 2.3 1.0 
S41A 7.1 0.5 0.7 0.3 1.5 0.2 1.0 1.0 0.6 
S41B 7.7 0.3 0.3 0.2 1.0 0.1 0.6 0.6 0.5 
S42A 7.5 0.9 0.6 0.5 3.5 0.1 1.1 2.8 1.1 
S42B 7.5 1.5 1.7 0.4 7.5 0.1 2.1 6.3 2.0 
S43A 7.2 0.9 1.6 0.8 3.1 0.4 1.7 3.5 0.2 
S43B 7.0 0.9 1.2 0.6 2.9 0.3 2.4 2.4 0.6 
S44A 7.0 0.4 1.0 0.4 1.0 0.1 0.6 0.6 1.0 
S44B 7.1 0.8 1.4 1.4 2.1 0.1 1.4 3.4 0.5 
S45A 7.2 0.8 1.6 0.8 1.4 0.2 1.6 2.2 0.5 
S45B 7.1 0.6 1.2 0.6 1.4 0.1 1.1 1.6 0.6 
S46A 7.3 0.5 1.0 0.5 1.0 0.2 0.5 1.5 0.7 
S46B 7.2 0.5 0.7 0.9 1.5 0.1 1.1 1.1 0.5 
S47A 7.0 0.7 0.8 0.3 3.9 0.1 2.0 2.0 0.5 
S47B 7.4 0.7 1.1 0.4 3.7 0.1 2.2 2.9 0.1 
S48A 7.0 0.8 1.4 0.8 3.0 0.1 2.1 2.8 0.4 
S48B 6.8 0.6 1.7 0.8 1.9 0.1 2.2 1.4 0.9 
S49A 7.1 0.6 0.9 0.3 2.2 0.1 0.6 1.2 1.7 
S49B 7.0 0.5 0.9 0.3 1.3 0.1 0.6 1.8 0.3 
S50A 7.6 0.4 1.1 0.3 1.3 0.3 0.8 1.7 0.6 
S50B 7.3 0.3 0.6 0.2 0.8 0.1 0.5 0.5 0.6 
S51A 6.8 0.4 0.6 0.3 1.1 0.1 0.6 1.2 0.3 
S51B 7.3 0.3 0.3 0.1 0.5 0.1 0.4 0.4 0.2 
S52A 7.0 0.5 1.5 0.3 1.0 0.1 1.1 1.1 0.7 
S52B 7.1 0.8 2.1 0.6 1.4 0.1 1.6 2.1 0. 
S53A 7.3 0.7 1.4 0.4 1.2 0.1 0.9 1.4 0.8 
S53B 6.8 0.5 1.2 0.3 0.4 0.1 1.2 0.8 0.1 
S54A 6.9 0.7 1.5 0.2 0.9 0.1 0.8 1.2 0.7 
S54B 7.3 0.5 0.5 0.1 0.7 0.3 0.7 0.7 0.4 
S55A 7.7 0.6 0.5 0.2 1.2 0.0 0.8 0.8 0.7 
S55B 7.5 0.5 0.8 0.2 1.0 0.1 0.8 0.8 0.4 
S56A 7.1 1.0 2.1 0.3 2.8 0.3 2.1 2.6 0.7 
S56B 7.3 0.9 1.3 0.9 1.4 0.0 1.3 1.7 0.8 
S57A 7.1 0.6 1.8 0.6 1.1 0.1 1.3 1.3 1.1 
S57B 7.2 0.4 0.5 0.2 0.6 0.0 0.4 0.9 0.4 
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Table (5) Some chemical properties of the soil samples collected from un-cultivated soils 

Sample No. pH 
ECe Ca Mg Na K HCO3 Cl SO4 

ds/m meq/100g 

S3A 7.30 34.50 18 10 32.02 9.01 2.00 66.00 1.00 

S3B 7.60 31.10 25 5.98 40.46 8.71 1.56 78.26 1.04 

Table (6) Available heavy metals content in the studied sites. 

Depth Statistical parameter 
Zn Mn Co Cu Cd 

mg/kg
-1

 

Old Cultivated Soils 

A 

Min 0.02 0.42 0.46 0.01 0.01 

Max 3.83 9.96 3.68 2.59 0.08 

Mean 0.41 3.03 1.20 1.19 0.03 

B 

Min 0.02 0.42 0.46 0.14 0.01 

Max 2.66 7.86 2.76 3.00 0.08 

Mean 0.31 3.28 0.99 1.12 0.04 

New Cultivated Soils 

A 

Min 0.02 0.12 0.46 0.00 0.01 

Max 0.42 8.04 2.30 1.32 0.06 

Mean 0.19 3.10 0.82 0.92 0.03 

B 

Min 0.02 0.12 0.46 0.00 0.01 

Max 1.41 12.96 0.92 2.95 0.0 

Mean 0.25 4.00 0.66 1.01 0.04 

Un Cultivated Soils 

A 

Min 0.79 2.35 1.30 0.30 0.06 

Max 0.83 2.42 1.43 0.38 0.08 

Mean 0.81 2.39 1.37 0.33 0.07 

B 

Min 0.80 2.60 0.46 0.09 0.03 

Max 0.88 2.66 0.47 0.90 0.03 

Mean 0.84 2.63 0.46 0.60 0.03 

Table (7) Correlation between DTPA-extractable heavy metals and some soil properties. 

Correlation matrix 
pH Sand Silt Clay OM CaCO3 

% 

DTPA-Mn mg/kg-1 0.068 0.108 -0.076 -0.064 0.032 -0.247 

DTPA-Co mg/kg-1 -0.012 -0.103 0.116 0.006 0.047 0.258 

DTPA-Cu mg/kg-1 -0.059 -0.126 0.058 0.113 0.348 -0.042 

DTPA-Zn mg/kg-1 0.04 -0.041 0.023 0.032 0.158 -0.065 

DTPA-Cd mg/kg-1 -0.001 -0.052 0.024 0.047 -0.002 0.082 
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Figure (2) DTPA-extractable Mn (mg kg
-1

) in 

the studied soil samples. 

 

 

 

 

 

 

 

Figure (3) DTPA-extractable Zn (mg kg
-1

) in the 

studied soil samples. 

 

 

 

 

 

 

 

 

 

 

Figure (4) DTPA-extractable Co (mg kg
-1

) in the 

studied soil samples. 

 

 

 

 

 

 

 

 

Figure (5) DTPA-extractable Cu (mg kg
-1

) in the 

studied soil samples 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (6) DTPA-extractable Cd (mg kg
-1

) in the 

studied soil samples 

REFERENCES 

Alkhader., A. M. F (2015) The impact of 

phosphorus fertilizes on heavy metals content of 

soils and vegetables grown on selected farms in 

Jordan. Agrotechnol 5: 137 doi 104172/2168-

998421-1727.  

Alloway,B.J(1995).Heavy metals in 

soils.2nd.Ed.Chapman and Hall,Glasgow, 34. 

Bilos, C., Colombo, J.C.,Skorupka,C.N. and 

Rodriguez, P.M (2001) Sources,distribution and 

Variability of airborne trace metals in La plata 

City area Argentina. Environmental 

pollution.Vol.111, PP58-139. 

Brasileira and Solo,( 2011) cadmium availability 

and accumulation by lettuce and rice., vol. 

35,num2,2011,P.645-654. 

https://jsasj.journals.ekb.eg/


Journal of Sohag Agriscience (JSAS)                                                                        https://jsasj.journals.ekb.eg 

 

 
Cottenie, A., Verloo, M., Velghe, G., & Kiekens, 

L. (1982). Biological and analytical aspects of 

soil pollution. Lab. of analytical Agro. State 

Univ. Ghent-Belgium,424P.. 

Day, P. R. (1965). Particle fractionation and 

particle‐size analysis. Methods of Soil Analysis: 

Part 1 Physical and Mineralogical Properties, 

Including Statistics of Measurement and 

Sampling, 9, 545-567. 

Gray, C. W., and Mclaren, R. G. (2006). Soil 

factors affecting heavy metal solubility in some 

New Zealand soils. Water, Air, and Soil 

Pollution, 175(1), 3-14. 

Ibrahim M S., Abd Elgalil A., Negim O and Nazir 

M (2017 b) Evaluation of DTPA-extractable 

some heavy metals in soils in Qena Governorate 

Egypt. J. Soil Sci and Agri. Eng. Mansura 

Univ., 8(12): 683-691. 

 Jackson, M. L. (1973). Soil chemical analysis 

prentice-Hall. Inc. Englewood Clif., N, I. In 

Library Congress, USA. 

Jantschi,L(2008).Analysis of soil heavy metal 

pollution and pttern in central 

Transylvania,Int.J,Mol.Sci.9,434. 

Koch, M. and Rotard, W. (2001). On the 

contribution of background sources to the heavy 

metal content of municipal sewage sludge. 

Water Science and Technology. Vol. 43, pp. 67-

74. 

Krishna, A. K., and Govil, P. K. (2007). Soil 

contamination due to heavy metals from an 

industrial area of Surat, Gujarat, Western India. 

Environmental monitoring and assessment, 

124(1), 263-275. 

Lindsay, W. L., and Norvell, W. A. (1978). 

Development of a DTPA soil test for zinc, iron, 

manganese, and copper. Soil science society of 

America journal, 42(3), 421-428.. 

MAFF (1988) Fertilizer Recommendations. 

Reference Book 209, HMOS, Londan. 

Mcgrath,S,P.,Saders,J.Randshalaby,M.H,1988.The 

Effects Of Soil Organic Matter Levels On Soil 

Solution Concentration And Extractabilities Of 

Manganese,Zinc And Copper,Geoderma,42,17-

188. 

Maher, G.,and Youssef, H. (2008). Effect of cobalt 

on growth and cobalt uptake of barely in 

relation to cobalt availability in alkaline soils. 

Malidareh, H. B., Mahvi, A. H., Yunesian, M., 

Alimohammadi, M., and Nazmara, S. (2014). 

Effect of fertilizer application on paddy soil 

heavy metals concentration and groundwater in 

North of Iran. Middle East J Sci Res, 20(12), 

1721-1727. 

Mathur, V. K. (2006). Composite materials from 

local resources. Construction and Building 

Stewart, A. B. (1953). Cobalt deficiency in 

pastures in Great Britain. In Proceeding 6th 

International Grass Congress held in London 

(UK) (Vol. 1, pp. 718-719materials, 20(7), 470-

477. 

Stewart, A. B. (1953). Cobalt deficiency in 

pastures in Great Britain. In Proceeding 6th 

International Grass Congress held in London 

(UK) (Vol. 1, pp. 718-719. 

Vaseghi, S., Afyuni, M., Shariatmadari, H., and 

Mobli, M. (2005). Effect of sewage sludge on 

some macronutrients concentration and soil 

chemical properties. Journal of Water and 

Wastewater; Ab va Fazilab (in persian), 16(1), 

15-22. 

Verkleji, J. A. S. (1993). The effects of heavy 

metals stress on higher plants and their use as 

bio monitors.In:Markert B(ed) Plant as 

bioidicators: indicators of Heavy metals in the 

terrestrial environment.VCH,NEW York,pp415-

424. 

Walkley, A., & Black, I. A. (1934). An 

examination of the Degtjareff method for 

determining soil organic matter, and a proposed 

modification of the chromic acid titration 

method. Soil science, 37(1), 29-38. 

 

أثر فترة الزراعت علي هحتوى الوعادى الثقيلت في 

 بعض ترب هحافظت سوهاج
اىمحمد سليواى إبراهين، علي عبد الجليل، محمد حسي، هيام عثو  

ذروصل الأهذاف الزئُضُح لهذٍ الذراصح فٍ ذمُُن هضرىَاخ  

( فٍ Cuو  Coو  Znو  Cdو  Mnتؼض الوؼادى الصمُلح )هصل 

تؼض ذزب هحافظح صىهاض ذحد الأراضٍ الوخرلفح فُوا َرؼلك 

 111تفرزج الزراػح. ولرحذَذ الرلىز الوؼذًٍ لهذٍ الرزتح. ذن ظوغ 

ذحد اصرخذاهاخ هخرلفح للأراضٍ هىلؼاً هخرلفاً  24ػٌُح ذزتح هي 

)أٌ الأراضٍ الوزروػح المذَوح ، والأراضٍ الوزروػح العذَذج ، 

والأراضٍ غُز الوزروػح(. ذؼرثز الرزتح غُز الوزروػح ذزتح 

ضاتطح ، فٍ حُي أى الرزتح الوزروػح المذَوح هٍ ألذم أًىاع الرزتح 

ٌاخ الرزتح هي همارًح تالرزتح الوضرصلحح العذَذج تٌُهوا. ذن ظوغ ػُ

صن لرؼكش اصرخذاهاخ  30-00صن وػوك  00-0طثمرُي تؼوك 

الأصوذج الوخرلفح الوضرخذهح فٍ الرزتح الوذروصح. ذن ذحذَذ 

الإحذاشُاخ العغزافُح للوىالغ الوذروصح تاصرخذام ًظام ذحذَذ 

(. ذن ذحضُز ػٌُاخ الرزتح وذحلُلها GPSالوىالغ الؼالوٍ )
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ُوُائُح وكذلك لوحرىاها هي الوؼادى لخصائصها الفُزَائُح والك

فٍ هؼاهل اخرثار الرزتح تاصرخذام  DTPAالصمُلح الماتلح للاصرخزاض 

طزق الرحلُل المُاصُح. ذن إًشاء خزائظ للوؼادى الصمُلح الماتلح 

. ذن ذطىَز الؼلالاخ الارذثاطُح تُي ذزكُز DTPAللاصرخزاض 

ل الأولٍ ، الؼٌاصز الوذروصح وتؼض خىاص الرزتح )هصل الزه

الطوٍ ، الطُي ، الأس الهُذروظٌٍُ ، الوادج الؼضىَح، كزتىًاخ 

الكالضُىم( حُس لىحظ وظىد ػلالح هىظثح تُي هحرىي الطُي 

والوؼادى الصمُلح. أشارخ الٌرائط الورحصل ػلُها إلً وظىد أػلً 

ذزاكُز هي الوؼادى الصمُلح فٍ الرزتح الوزروػح المذَوح همارًح 

لوزروػح والأراضٍ الوضرصلحح حذَصاً. لذلك َعذر تالرزتح غُز ا

تالذكز أى فرزج الزراػح ذؤشز ػلً هضرىَاخ وكوُاخ هذٍ الوؼادى 

الصمُلح فٍ الرزتح الوذروصح. لذ َكىى هذا تضثة الأًشطح الزراػُح 

 هصل اصرخذام الرضوُذ الكُوُائٍ.

 

 

 

https://jsasj.journals.ekb.eg/

