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ABSTRACT 
Soil Organic Carbon (SOC) is one of the important factors in crop production and plays a critical role 

in climate change as it affects soil characteristics and plant growth. So, thirty-four surface soil samples 

(0-30 cm) over the study area were collected to estimate the spatial distribution of carbon pools in 

soils from the Northeast Nile Delta, Egypt using Geographic Information Systems (GIS). The results 

indicated that the highest value of soil organic carbon (SOC) was 12.47 g kg
-1

 soil recorded in Eizbat 

Ashra location, while the lowest value was 3.73 g kg
-1

 soil registered in the New Damietta city 

location. Also, Geographical Information System (GIS) technique exhibited that the highest value of 

SOC occurred in the middle location, whereas the lowest content was observed in the north or south 

location. In addition, the highest value of soil carbon pool was 5.35 kg C m
-2

 occurred at Eizbat Ashra 

location, while the lowest value was 1.50 kg C m
-2

 recorded in New Damietta city location. Under the 

current study area, GIS technique exhibited that the soil C pool values were high in both middle and 

east locations, while these values decreased with a clear difference as we approached from the north, 

so the values became weak in the north of the study area. Also, the results exhibited the strong effect 

of soil properties change on organic carbon content over study areas. Finally, these findings 

monitoring carbon pools will provide decision makers with information on the conservation of soils 

from climatic changes impact along the Northeastern Nile Delta, Egypt.

 

INTRODUCTION  

     The Egyptian Nile Delta is one of the earliest delta 

systems in the world (El Banna and Frihy, 2009). it covers 

only about 2% of Egypt's land area but is home to about 41% 

of the country's population and about 63% of its agricultural 

land (Hereher, 2010) & (Mabrouk et al., 2013). One of the 

most often used indicators of soil quality is soil organic 

carbon (SOC) by enhancing the physical, chemical, and 

biological qualities in terrestrial ecosystems, it influences 

fertility and production. It is also important in anticipating 

climate change and its impacts (Krischbaum, 2000). SOC 

stability is determined by its resistance to microbial 

degradation and is associated with soil fertility and soil C 

sequestration ability (Leinweber et al., 2008).   

     Carbon dioxide (CO2) concentrations in the atmosphere 

have increased globally by 47%, from 278 parts per million 

(ppm) in the preindustrial era to 409 ppm in 2017 (NOAA, 

2017). Several cycles related to soil and plant systems, as 

well as plant productivity, soil quality, and environmental 

quality, are influenced by the climate, which is one of the 

major factors. the rate of CO2 increase in the atmosphere is 

caused by increased human activities. 

     Numerous factors including mineralization, 

decomposition, leaching, and loss of nutrients in the soil are 

influenced by changing climatic circumstances (such as 

temperature, CO2, and precipitation) (Elbasiouny et al., 

2022). Soil carbon pools are important for global climate 

change and carbon cycling since they are one of the largest 

carbon pools in the natural ecosystem (Lal, 2002), also 

around 75% of the entire C pool on the ground is found in 

soil so, the soil is essential for maintaining a balanced global 

carbon cycle (Shukla et al., 2017), where the soil's organic 

carbon (C) pool is higher than the total pools of biotic and 

atmospheric C (Batjes, 1996). slight changes in the SOC 

pool can have a significant impact on the global C cycle, 

affecting atmospheric GHG concentrations and global 

climate change (Smith, 2004). The soil carbon pool is the 

principal source of energy and nutrients for soil biota, and it 

drives biological activity (Powlsen et al., 2001). Labile and 

recalcitrant C pools are the two types of SOC pools the 

recalcitrant C pool has a longer turnover time and is more 

stable (Chen et al., 2016). The basic carbon pools include 

dead wood, litter, above and below ground biomass, In the 
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top 1-m layer, global SOC stock is estimated to be around 

1500×109 t this is more than double the amount in the 

atmosphere (Lefevre et al., 2017). Fast C pools include leaf 

and fine root biomass as well as the organic litter layers on 

top of the soil, whereas slow C pools include SOC in mineral 

soil and carbon in wood biomass (Norby et al., 2002). 

Climate (temperature and precipitation), soil qualities 

(particularly clay content), forest vegetation type (tree 

species), and stand history are significant site elements that 

affect how carbon is divided in pools with rapid or slow 

turnover (Huygens et al., 2005 and Muller & Koegel-

Knabner, 2009). 

Numerous variables, including soil type, climate, 

topography, crop management, and human factors, have an 

impact on the soil organic carbon pool (SOCP) (Abu-hashim 

et al., 2016), also the SOCP was impacted by conversion in 

agricultural systems by 50% in the top 20 cm of soil and by 

25 to 30% in the top 100 cm of soil (Post and Kwon, 2000). 

Forest soils store over 70% of the world's total soil 

organic carbon (SOC) (Jandl et al., 2007) while, around 37% 

of the world's terrestrial carbon pool are in Tropical forests 

(Schwenk, 1994). 

Different soil characteristics, such as clay content, 

moisture level, aeration, soil depth, slope degree, and local 

aspects, control the development of soils as a reservoir for 

organic carbon (Silva et al., 2012) causing initial soil C loss 

accelerated decomposition, aggregate disruption, erosion, 

changes in soil microbial populations, changes in plant 

productivity, removal of plant biomass, changes in the 

chemistry and lability of crop plant inputs (Culman et al., 

2010), also conversion from natural to agricultural 

ecosystems, tillage, and soil deterioration caused by erosion 

and other processes, the world's soils have lost 55 to 90 Pg 

of carbon (Lal, 2004), as well land use, soil texture, and 

drainage were the major factors influencing SOCP at 30 cm 

depth of the soil surface (Tan et al., 2004). whereas regular 

and ongoing fertilizer application raises SOC content 

(Kundu et al., 2007).  

Data from remote sensing satellites are now a keyway to 

monitoring carbon emissions. Remote sensing.  

data is becoming more important for carbon monitoring 

and fixation because of its distinctive qualities including 

availability, high resolution and vast coverage (Chen et al., 

2021). The present study aims to determine the organic 

carbon concentration in soil, carbon pools and its 

relationship of the factors such as soil texture, bulk density 

and values of nutrients in it.   

MATERIAL AND METHODS 
Study area 

The study area is located to the Northeast of the Nile 

Delta between longitude 31º40` & 32º 05` E and latitudes 

31º 02` & 31º 32` N (Figure 1). It occupies an area of 1107 

km2 (i.e., 264000 Feddans) most of which are agricultural 

lands, while the rest include utilities, barren land, lakes & 

ponds and urban areas. According to Egyptian 

Meteorological Authority (1996), and the USDA soil 

taxonomy (2010), Thermic and Torric soil regimes exist; this 

indicates that the area is mainly affected by arid climate. 

Field work and soil sampling analyses:  

Field visits were conducted to 34 sites representing the 

main landforms in the area as shown in Figure 2. Interviews 

were done with farmers to observe the yield, and crucial 

obstacles during the seasons. The investigated sites were 

determined using a GPS to link them with Landsat-8 data. 

Soil profiles were dug and described using FAO (2006) to 

represent the different soils. Soil samples were reserved and 

prepared for lab analyses using USDA (2004).  

 
  Fig 1. Location and coordinates of the study area 

 
                        Fig 2. Sampling Locations 

 

 

 

 

 

 

 

 

 

 

 

 

The particle size distribution was estimated using the 

standardized pipette method. according to the international 

method to (Piper, 1950). soil reaction (pH) values were 

measured in the soil water suspensions, (1:2.5) according to 

Jackson (2005). Electrical conductivity EC, (dSm
-1

) was 

determined in 1:2.5 soil water extract by using electrical 

conductivity bridge according to Jackson (1967). 

Total carbonate percent CaCO3 using Collinꞌs Calcimeter 

Piper (2017). Determinations of calcium (Ca
+2

) and 

magnesium (Mg
+2

) were made using aversenate solution. 

Eriochromc black T was used as an indicator for (Ca
+2

, 

Mg
+2

) while ammonium purpurate was used as an indicator 

for Ca
+2

 (Jackson, 1973). Available nitrogen was assessed in 

the soil extracted using K2SO4 and assessed with macro-

Kjeldahl according to Hesse (1971). 

Sodium bicarbonate was used to extract the available 

phosphorus, which was then measured calorimetrically. 

according to Olsen and Dean (1965). Available potassium 
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was extracted using ammonium acetate and then measured 

by a flame photometer according to Jackson (1967).  

Total nitrogen was determined in digested soil samples 

by using macro-Kjeldahl according to (Hesse, 1971).  

The bulk density SBD of the soil samples was estimated, 

each sample was dried for 3 days at 105°C in an oven, then 

placed in a desiccator to cool to room temperature before 

being weighed. The computation is carried out using the 

equation by (Sahu et al., 2019). The soil organic carbon 

(SOC) of each sample was evaluated in the laboratory using 

the wet digestion method (Walkley and Black 1934). Then 

the soil organic carbon (SOC) concentration was estimated 

as: 

   SOC= (g C kg
-1

) = 0.58 × SOM (g C kg
-1

).               (1) 

Where, SOC is soil organic carbon content for soil 

samples, SOM is soil organic matter values of soil samples. 

The SOC density was calculated using the subsequent 

equation (kg C m
-3

) (Han et al., 2010): 

  = Bulk density (g cm
-3

) × SOC               (2)                               

Finally, the soil organic carbon pool SOCP was calculated 

based on the following equation: 

   Carbon Pool (kg C m
-2

) = bulk density (g cm
-3

) × depth     

(cm) × SOC                                                                   (3) 

 

Spatial analyses 

 Spatial distribution of soil organic carbon (SOC) and 

carbon pools (SOCP) was done using the Inverse Distance 

Weight (IDW) model. This method weighs the values of 

measured sites to derive estimations for an unmeasured 

location. The measured values closest to the prediction 

location have more influence on the predicted value than 

those further away, thus giving greater weight to points 

closest to the prediction location, and the weights decrease 

as a function of distance. Inverse Distance Weight (IDW) of 

Arc-GIS 9.2 software has been used to interpolate the soil 

properties (SOC, SOCP) consequently thematic maps of soil 

organic carbon and carbon pools were produced. 

Statistical data analysis 

Descriptive statistics for each of the studied soil samples 

were obtained using the Statistical Package for the Social 

Sciences (SPSS) (version 23.0). Also, a principal component 

analysis (PCA) was performed on the logarithmically 

transformed data using factor extraction. The Eigenvalue 

remained greater than 1 after varimax rotation. 

RESULTS AND DISCUSSION 

Soil samples at depth of (0-30) cm were taken from 

many locations to determine soil bulk density (SBD), soil 

organic carbon concentration (SOC), SOC density and 

carbon pools of studied areas. Table 1 demonstrates 

descriptive statistics and the range of variations for the 

studied soil samples (clay, sand, silt, soil salinity, soil 

reaction, cations exchange capacity, total nitrogen TN, 

calcium carbonates percent and organic matter content), 

while Table 2 showed dissolved organic carbon (mg kg
-1 

soil), oxidizable organic carbon content OOC (mg kg
-1

), soil 

bulk density SBD (g cm
-3

), soil organic carbon SOC (g C kg
-

1
 soil), and C pool content (Kg C m

-2
) of soil samples in 

studied locations. 
Characteristics of soil under study: 

Soil texture controls soil quality and productivity as well as 

its role in soil degradation and water transport. For Table 1, 

the descriptive statistics for the studied soil properties 

revealed that there is a variety of soil samples texture in the 

area under study between each of the following types of soil 

texture; Silt Loam-Silt-Loam-Sandy Loam-Loamy Sand-

Sand.  

Table 1. Descriptive statistics for the physical and 

chemical properties of studied soil samples. 

Characters Range Mean 

Std. 

Error 

Std. 

Deviation Variance Skewn. Kurt. 

Particle distribution size (%) 

Sand  5-95 42.79 4.21 24.56 603.32 0.806 o.364- 

Clay    5-20 8.67 0.74 4.32 18.65 1.158 0.954 

Silt  0-90 48.52 4.12 24.04 578.08 0.624- 0.517- 

Chemical estimations 

pH 8-9 8.12 0.06 0.33 0.11 2.484 4.430 

EC (dSm-1) 0.18-

3.65 
0.96 0.15 0.87 0.75 2.193 4.584 

CaCO3 (%) 0 - 6 3.85 0.26 1.54 2.37 0.479- 0.729- 

TN (mg kg-1 

soil) 

1000 - 
3000 

2100 0.10 0.52 0.03 0.19- 0.570- 

CEC (Cmol 

kg-1) 

21.06-

63.62 
41.06 2.39 13.92 193.79 0.008 1.325- 

OM (g kg-1 

soil) 

6.43-
21.50 

13.27 0.71 4.14 17.14 0.392 0.332- 

C/N Ratio 
17.81-

66.32 
38.87 2.25 13.13 172.31 0.538 0.565- 

Significant: Skewn. is significant if skewness is divided by the 

standard error of skewness > 2.  

The values of soil salinity (EC) for the samples in the 

study area ranged from 3.65 to 0.18 dSm
-1

, with a mean 

value of 0.96 dSm
-1

. The increase in soil salinity may be 

caused by poor drainage, poor quality irrigation, increasing 

the soil content of clay and silt, increasing the groundwater 

levels and wrong treatments on the soil as a fertilization 

error or neglecting agricultural service operations. While a 

decrease in soil salinity for some soil samples in the study 

area may be attributed to increasing the soil's sand content 

while lowering its clay content and rising groundwater 

levels. 

In most of the studied soil samples, the soil reaction 

values were alkaline where, pH values in the study area 

varied between 8.61 and 7.85 with a mean value of 8.12. 

under the present study, data reported that the values of 

calcium carbonate (CaCO3) of the study samples ranged 

between 0 to 6.4%. with the mean value of 3.85%. This 

might be attributed to the soil's clay content, due to the 

relationship between soil clay content and calcium carbonate 

rates. Soil texture and CaCO3 content are crucial in 

regulating soil quality and production, land degradation, and 

water transport mechanisms this is according to (Curcio et 

al., 2013 and Mitran et al., 2019). Several factors affect the 

total amount of nitrogen in the soil, including soil texture, 
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and this agrees with (Zhu et al., 2009 and Armstrong et 

al., 2009). The clay texture of the soil makes it have a high 

total nitrogen content, in contrast to the sandy texture which 

it ranged between 1000 mg kg
-1

 soil with mean value of 

2100 mg kg
-1

 soil of the studied area.  

The cation exchangeable capacity ranged from 21.06 to 

63.62 with a mean value of 41.06 ± 2.39 cmol kg
−1

 among 

the various studied locations. Also, organic matter content 

ranged between 6.43 to 21.50 g kg
-1

 soil in soil samples of 

the studied area with mean value of 13.27, with Eizbat Ashra 

location which had the maximum value whereas, the 

minimum value was recorded in New Damietta city location. 

Furthermore, C/N ratio varied between 17.81 to 66.32 with 

the mean value of 38.87 ± 2.25 in the studied area.  

Soil organic carbon fractions: - 

Under the current study, Table 2 revealed that the 

dissolved organic carbon (DOC) varied between 873 to 190 

mg kg
-1

 soil with a mean value of 468.44 ± 24.87 mg kg
-1

.  

Kurt. is significant if kurtosis is divided by standard 

error of kurtosis < 2. 
Table 2. Descriptive statistics for soil bulk density, SOC (g kg-1 

soil), dissolved organic carbon, OOC (mg kg-1), SOC density 

(kg C m-3) and C pool content (Kg C m-2) of studied locations 

Characters Range Mean 

Std. 

Error 

Std. 

Deviation Variance Skewn. Kurt.  

DOC (mg 

kg-1 soil) 

190.50-

873 
468.44 24.87 145.03 210.20 0.682 0.461 

OOC (mg 

kg-1 soil) 

148.4-

831.14 
542.69 33.76 196.87 387 0.009- 1.472- 

BD (g cm-

3) 

1.14-

1.49 
1.36 0.02 0.089 0.01 0.755- 0.003- 

SOC (g 

kg-1 soil) 

3.73-

12.47 
7.69 0.41 2.401 5.76 0.392 0.332- 

SOC 

density 

(kg Cm-3) 

5.00-

17.82 
10.44 0.58 3.38 11.43 0.648 -.016- 

C Pools 

(kg Cm-2) 

1.50-

5.35 
3.13 0.173 1.014 1.03 0.648 0.016- 

BD; bulk density, SOC; soil organic carbon, DOC; dissolved organic 
carbon, OOC; oxidizable organic carbon, SOC density; soil organic 

carbon, C pools; carbon pools 

The highest value of DOC was registered in Ezbet Al-

Basaila location (31
o
 58' 22.7'' E and 31

o
 09' 0 9" N), while 

the lowest value was recorded in Ezbet Abu Tawila location 

(31
o
 58' 16.1" E and 31

o
 0 9' 05" N).  

It could be noticed that differences in soil dissolved 

organic carbon content in selected soil sampling under the 

current study may be attributed to several factors: soil 

reaction (alkalinity or acidity), nutrient availability also 

mobility, microbial activity and effect on the bioavailability 

of trace elements (Thurman, 1985).  

On the other hand, the oxidizable organic carbon (OOC) 

values ranged from 831 to 148 mg kg
-1

 soil with the mean 

value of 542.23 ± 33.76 mg kg
-1

 soil. The highest value 

occurred with Ezbet El-Burj location (31
o
 48' 42.1'' E and 

31
o
 26' 34" N), while the lowest value was in Ezbet El-

Gabayza location, Port Said (31
o
 48' 42.1" E and 31

o
 26' 34" 

N). 

 

 

Spatial distribution of soil organic carbon and soil 

organic carbon pool: - 

Models that predict soil processes frequently require 

measurements of the bulk density of the soil as an input 

parameter (Heuscher et al., 2005). As illustrated in Table 2, 

there is a difference in bulk density values of soil samples 

ranged between 1.14 to 1.49 g cm
-3

 with the mean value of 

1.36 g cm
-3

 in the current study.  

The value of the bulk density in the soil is influenced by 

many factors such as the proportion of pores, the depth, the 

soil's texture, the amount of organic matter and the 

agricultural practices. The highest mean value of the bulk 

density was recorded in New Damietta location, whereas, the 

lowest value of the bulk density was registered in the Al-

Sawahil Village location. This may be attributed to it 

containing a high percentage of organic matter (Chaudhari 

et al., 2013). The highest value of bulk density showed that 

soil samples with sandy texture due to the volume of pores in 

these soils such as in areas of Al-Ladamin Village and 

Eizbat Al-Najaarin. According to Sakin et al., (2011), low 

porosity, high sand content, and low organic matter content 

integrated soils with a high bulk density. Regularly, it 

supplies both porosity and water retention of soil (Huang, 

2015) and donates the distribution of sediment organic 

contents (Johnston et al., 2004). 

Overall, organic carbon in the soil is one of the 

fundamental components of soil and an important metric for 

determining its quality (Doran et al., 1998). So, the soil 

quality such as chemical, physical and biological properties 

is mainly affected by the contents of organic carbon in the 

soil (Sinoga et al., 2012). 

Table 2 and Fig 3 point out the spatial distribution of 

SOC content in the selected soils along the Northeast Nile 

Delta.  

 

3. The spatial distribution of soil organic carbon under the study area 
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The obtained results in Table 2 revealed that values of 

soil organic carbon varied between 3.73-12.47 g kg
-1

 soil 

with a mean value of 7.69 ± 2.40 g kg
-1

 soil. The highest 

value of soil organic carbon (SOC) was  recorded in Eizbat 

Ashra site, while the lowest value was registered in New 

Damietta city site. The soil organic carbon (SOC) 

conservation in soil is based on a balance between carbon 

input from production and carbon output from carbon decay 

(Trumbore and Harden, 1997). By using Geographical 

Information System (GIS), Fig 3 indicated that the spatial 

distribution of soil organic carbon (SOC) in the study area 

which the highest value of soil organic carbon is found in the 

middle location, whereas the lowest content of soil organic 

carbon is found in the north or south location. Overall, SOC 

values are affected by soil texture, porosity, CEC, nutrients 

availability, aggregate stability and microbial activity (Liao 

et al., 2015; Bationo et al., 2007 and Gosain et al., 2015). 

Also, climate, soil texture, vegetation, topography, drainage, 

and land management have an impact on SOC (Homann et 

al., 1995).  

In the present study, soil organic carbon density values 

ranged from 2.07 to 17.83 kg cm
-3

 with mean value of 10.44 

± 2.40g kg
-1

 soil for soil sample studied area. The 

differences in SOC density can be associated with the 

physical and chemical sediment properties including pH, 

SBD, soil type and mineral elements, or the effect of 

microclimate, biological activity, decay and primary 

productivity (Mcleod et al., 2011 and Zhan et al., 2013).  

In addition, Table 2 and Fig. 4 demonstrate the spatial 

distribution of carbon pool values registered in soils from the 

Northeast Nile Delta, Egypt.  

 
Fig 4. The spatial distribution of carbon pools under the study area  

The observed results in Table 2 showed that the values 

flocculated from 1.50 to 5.35 kg C m
-2

 with the mean value 

of 3.1 3± 0.173. The highest value was 5.35 kg C m
-2

 

occurred at Eizbat Ashra location, while the lowest value 

was 1.50 kg C m
-2

 recorded in New Damietta city location. 

Moreover, Fig 4 exhibited that the C pool values were high 

in the middle and east locations, while these values 

decreased with a clear difference as we approached from the 

north, so the values became weak in the north of the study 

area. 

Principal component analysis (PCA):  

To evaluate the soil carbon pool in soils under the current 

study, we used varimax rotated principal component analysis 

(PCA) and valued Eigenvalues. Ultimately, as illustrated in 

Table 3, significance is taken in consideration when loadings 

appeared more than 0.60. The varimax rotated principal 

component analysis included eight factors that accounted for 

92.46% of all computerized data. 
Table 3: Varimax rotated principal component analysis 

(PCA) of measured biomass parameters and soil samples 

(bold loadings are statistically significant).  
Investigated Variables PCA1 PCA2 PCA3 PCA4 PCA5 PCA6 PCA7 PCA8 

SOC (g kg-1 soil) 0.988        

C pools (kg C m-2) 0.987   0.106     

SOC density 0.987   0.106     

C: N Ratio 0.847 -0.148- -0.479-      

 Silt%  0.958  -0.129- 0.112   -0.104- 

Sand% 0.102 -0.955-  0.148 -0.104-    

T N (g kg-1 soil)  0.121 0.932 -0.134-  -0.100-   

pH  -0.123- -0.365- 0.778   -0.147- -0.103- 

BD (g cm-3) 0.136 -0.175-  0.746 -0.288- 0.193 -0.160-  

 OOC (mg kg-1 soil)  0.438   0.801 -0.107-   

CEC (cmol g-1) 0.176 -0.117- 0.520 -0.191- 0.664  0.224  

DOC (mg kg-1 soil)   -0.153- 0.304  0.857 0.157 -0.139- 

CaCO3%  0.505  0.204 0.118 -0.614- 0.454  

Ec dSm-1 0.110   -0.262-   0.910  

Clay %      -0.108-  0.985 

Eigenvalue 4.877 3.362 1.759 1.287 1.132 0.918 0.781 0.678 

Variance % 30.478 21.014 10.991 8.044 7.076 5.741 4.882 4.236 

Cumulative % 30.478 51.492 62.483 70.53 77.603 83.343 88.226 92.461 

Extraction Method: Principal Component Analysis.  Rotation Method: 

Varimax with Kaiser Normalization 

The 1
st
 major factor characterized 30.47 % of the total 

variance with an eigenvalue of 4.87 and this factor illustrated 

a considerable load to only soil organic carbon in the studied 

soil. The 2
nd

 factor (21.01 % of the total variance with an 

eigenvalue = 3.36) showed substantial loading on the silt 

fraction (%) in studied soil. Likewise, the 3
rd

 component 

amounted to 10.99% of the total variance with an eigenvalue 

= 1.76 and this factor gave a significant load of 0.93 on total 

nitrogen in soil. Ultimately, the 4
th

 factor accounted for 

about 8.04% of the total variance, with an eigenvalue of 

1.29, and offered load soil reaction and bulk dens (m]). 

Factor 5 exhibits 7.08 % of the total variance with positive 

loadings of 0.80 and 0.66 on oxidized organic carbon (mg 

and cations exchangeable capacity, respectively. While the 

6
th

 factor displays 5.74% of the total variance with positive 

loading of 0.857 on dissolved organic carbon (mg kg
-1

 soil) 

with an eigenvalue of 0.92. The 7
th

 factor accounted for 

about 4.882% of the total variance positive loading of 0.91 

and with an eigenvalue of 0.78 on EC dSm
-1

. Finally, the 8
th
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component offered a significant loading of 0.99 on clay 

fraction (%) with a total variance of 4.24% and an 

eigenvalue of 0.68.  

CONCLUSION 
Generally, it can be concluded that there are significant 

variations of soil organic carbon pool (SOCP) among 

different soil textures and land uses. Soil with high clay 

content revealed an increase in the value of soil organic 

carbon. Under the current study, Geographical Information 

System (GIS) technique exhibited that the highest value of 

SOC was found in the middle location, whereas the lowest 

content was observed in the north or south location. Also, 

the highest value of soil organic carbon (SOC) was 12.47 g 

kg
-1

 soil recorded in Eizbat Ashra location, while the lowest 

value was 3.73 g kg
-1

 soil registered in New Damietta city 

location. In addition, the highest value of soil carbon pool 

was 1.50 kg C m
-2

 occurred with Eizbat Ashra location, 

while the lowest value was 1.50 kg C m
-2

 recorded in New 

Damietta city location. Under the current study area, GIS 

technique exhibited that the soil C pool values were high in 

both middle and east locations, while these values decreased 

with a clear difference as we approached from the north, so 

the values became weak in the north of the study area. 

Finally, unfortunate human activities have significantly 

altered carbon capture and increased emissions into the 

atmosphere and this alteration is supported by maps with 

laboratory analyzes. 
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شمال  ضي  ي أرا ة ف رب ت م ضوي ل ع ون ال رب ك مخزون ال يل كان م ع ال توزي  ال
 شرق دلتا النٍل، مصر

سلٍمالمتولً مصطفى 
1

رأفت رمضان على ،
2
محمذ الغرٌب آٌت،  

1
ومحمذ عذلً سلٍمان 

1
  

1
 مصر - 34517رقم برٌذي  -دمٍاط الجذٌذة  -جامعت دمٍاط  -كلٍت الزراعت  -الأراضً والمٍاه  قسم 

 مصر -رقم برٌذي  12622 للبحوثالمركز القومً  -الاراضً والمٍاه  استغلالقسم  2
 

 الملخص العربى 

ا فٙ حغٛش انًُاخ لأَّ ٚؤثشSOCٚعخبش انكشبٌٕ انعضٕ٘ نهخشبت ) ًً  ( ْٕ أحذ انعٕايم انًًٓت فٙ إَخاج انًحاصٛم ٔٚهعب دٔسًا يٓ

نخضٌ  سى( يٍ يُطمت انذساست نخمٛٛى انخٕصٚع انًكاَٙ 40-0عُٛت يٍ انخشبت انسطحٛت ) 43عهٗ خصائص انخشبت ًَٕٔ انُباث. نزنك، حى جًع 

(. أشاسث انُخائج إنٗ أٌ أعهٗ لًٛت نهكشبٌٕ GISانكشبٌٕ أساضٙ شًال ششق دنخا انُٛم، يصش باسخخذاو َظى انًعهٕياث انجغشافٛت )

جى/كجى نخشبت بًٕلع يذُٚت ديٛاط انجذٚذة. كًا  4.14جى / كجى بًُٛا كاَج ألم لًٛت  74.31سجهج فٙ يٕلع عضبت عششة  انعضٕ٘ نهخشبت

حذثج فٙ انًٕلع الأٔسظ، بًُٛا نٕحع ألم يحخٕٖ فٙ انًٕلع  SOC( أٌ أعهٗ لًٛت نـ GISَظاو انًعهٕياث انجغشافٛت ) أظٓشث حمُٛت

كجى/و  5.35ٗ رنك، كاَج أعهٗ لًٛت نًجًع كشبٌٕ انخشبت انشًانٙ أٔ انجُٕبٙ. بالإضافت إن
4

فٙ يٕلع عضبت عششة، بًُٛا سجهج ألم لًٛت  

و /كجى 0..7
4

 . فٙ يٕلع يذُٚت ديٛاط انجذٚذة 

كاَج عانٛت فٙ كلا يٍ انًٕلعٍٛ  أٌ لٛى حجًع انكشبٌٕ انعضٕ٘ بانخشبت GISانذساست انحانٛت، أظٓشث حمُٛت  ححج ظشٔف يُطمت

ذساست. كًا ٔانششلٙ، بًُٛا اَخفضج ْزِ انمٛى بذسجت كبٛشة كهًا الخشبُا يٍ انشًال حخٗ أصبحج انمٛى ضعٛفت فٙ شًال يُطمت انالأٔسظ 

أظٓشث انُخائج انخأثٛش انمٕ٘ نخغٛش خصائص انخشبت عهٗ يحخٕٖ انكشبٌٕ انعضٕ٘ فٙ يُاطك انذساست. ٔأخٛشاً، سخضٔد َخائج سصذ خضٌ 

عٙ انمشاس بانًعهٕياث حٕل انحفاظ عهٗ ْزِ الأساضٙ يٍ أثش انخغٛشاث انًُاخٛت عهٗ طٕل شًال ششق دنخا انُٛم، انكشبٌٕ فٙ انخشبت صاَ

 .يصش
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