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ABSTRACT

According, salts in the studied soil profiles so, to conclude correlation between
soil parameters and EC, where, salts affected on EC. The results revealed high
significant relationship between EC and Ca?*, Mg?*, Na*, CI" and SO4*. Moreover,
data initiate relation between EC and ESP and CaCOg; and relationship between EC
and CEC whereas, show simple correlation. According, to results, regression relation
between EC and available Fe and Zn shows simple correlation.

Keywords: soil salinity, soluble cations and anions, ESP, CaCOs3, CEC, available Fe,
available Zn, linear regression.

INTRODUCTION

The total cultivated area of the Nile Delta is 4354382 feddan (10363429
hectare) representing 55.5% of the cultivated land of Egypt. The Nile Delta,
as well as arid land, is threatened by water logging, soil compaction,
salinization and alkalinization (Gad & Abel Samei, 1998, and El Kassas,
1999). Low soil relief is an important factor affecting soil salinity and
alkalinity of the large areas around the lakes in the northern parts of the
Nile Delta of Egypt as the groundwater is high and consequently, the salts
accumulate in these soils (Zein El Abedine et al., 1967 and Abou Kota,
2012). FAO, (2003) presented that land suffer from salinization problems in
cultivated irrigated area in Egypt whereas, 6 % of Northern Delta region are
salt-affected, 20 % of the Southern Delta and Middle Egyptian region and 25
% of the Upper Egypt region. Soil salinization is considered as one of the
major and widely spread environmental problems, mainly in the arid and
semiarid regions where crop water requirement is offset through irrigation
using low-quality saline/ brackish water. This can be achieved either by
bringing new soils to production or through reclamation of marginal saline
lands, which are either giving low production or are set aside due to poor
economic resources and technical know-how of farmers in dealing such soils
(Hala and Assia, 2013). Shakir et al., (2002) found that bulk density increase
with increase in TSS and ESP but ESP effect is more. Particle density and
porosity both decrease with increase in TSS and ESP then decrease is more
due to ESP. High salts levels often causes poor physical soil
characteristics including low aggregate stability, impervious subsoil layers,
low infiltration rates, low hydraulic conductivities and soil surface crusting
which in turn prevent seedling emergence and inhibit plant growth (Sharma
and Minhas, 2005). EI-Sodany, (2004) studied the effect of different salinity
levels of irrigation water on some soil properties. The result indicated that use
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of high saline irrigation water lead to an increase in soil pH, EC, SAR, ESP,
soluble ions (Ca®*, Mg®*, Na*, CI" and SO,*) and exchangeable cations (Ca**
and Na") values.

The purpose of this study is to identify and quantitatively evaluate soil
salinity in the northern Nile Delta region.

MATERIALS AND METHODS

The study area is located north of the N|Ie Delta between latitude 31
10'and 31° 40' N, and longitudes 30° 25' and 31°20 E. Idko drain on the east,
Abou Keir drain on the west, in the north found the Idko lake, the lake found
on a distance 1lkm from the Mediterranean Sea and in the south El-
Mahmodia canal is present. Twenty-one samples (7 profiles) in depth 150cm
were chosen to represent most of the variations in the study area shown in
map (1).
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Map (1) Locatlon of studied area. (1:50000)
Source: Soils, Water and Environmental Res. Inst., ARC

Laboratory analysis:
Soil physical properties:

Particle size distribution was estimated using the pipette method, as
described by Richards, (1954), soil bulk density was determined using metal
cores for the undisturbed soil sample whereas, for the shale platy samples,
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the paraffin wax method was applied (Black, 1965). Hydraulic conductivity
coefficient is determined using undisturbed soil cores, using Darcy law
(Richards, 1954). Field capacity (FC) was measured as soil moisture content
(%) at 0.10, 0.33 and 15 atm, using Pressure Membrane Apparatus Method
(Klute, 1986). Available water capacity (AWC) range was calculated as the
difference in moisture content (%) between field capacity and wilting point
(Klute, 1986).

Soil chemical properties:

Organic matter was determined according to the method outlined by
Jackson, (1967). Soil pH was measured in 1:2.5 soils water suspensions by
using a pH meter (MODEL 420A) according to Van Reeuwijk, (1993). Cation
exchange capacity (CEC) used method according to Bower et al., (1952).
Gypsum was measured in the laboratory according to Schoonover, (1952).
Calcium carbonate content (CaCO3) according to (Wright, 1939). Sodium
Adsorption ratio (SAR) used method according to Bower et al.,, (1952).
Exchangeable sodium percentage (ESP) it may be calculated according to
Allison et al., (1954). Electrical conductivity (EC) is according to Richards,
(1948) and Campbell et al., (1949) by using (CONDUCTANCE METER- YSI
MODEL 35). Calcium and magnesium was by Titration with
Ethylenediamine- tetraacetate (Versenate) according to Reitemeier, (1943).
Sodium and potassium by using Flame Photometer model JENWAY PFP7
and carbonate and bicarbonate by titration with acid according to Reitemerir,
(1943). Chloride was by titration with Silver Nitrate according to Page et al.,
(1982). Soluble sulfate was calculated by subtracting the total soluble anions
from the total soluble cations according to (Page et al., 1982).

Nutrients content:

Available N was extracted by using 5.0g soil with 50mL 2M KCI Page et
al., (1982) and determined using Kjeldahl methods Jackson, (1973). Available
P in soil was extracted using Sodium Bicarbonate solution 0.5M at pH 8.5
according to Olsen et al., (1954). Available K in soil was extracted using 1N
Ammonium Acetate solution” NH40OAC" at pH 7 according to Page et al.,
(1982). Available forms of Fe, Mn, Zn and Cu were extracted using DTPA
method (Diethylene triamine penta acetic acid). The extracting solution was
consisting of 0.005M DTPA, 0.01M CacCl, and 0.1M TEA (Triethanolamine) at
pH adjusted to 7.3 using Hydrochloric Acid (1:1) according to Follet and
Lindsay (1971).

Statically analysis:

SPSS (version 20) was used to determine the descriptive statistics and
correlation analysis of physical and chemical soil properties. SPSS
technology has made difficult analytical tasks easier through advances in
usability and data access, enabling more people to benefit from the use of
quantitative technigues in making decisions (Darren and Paul, 2013).
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RESULTS AND DISCUSSION

Some soil properties in studied area.

Results of particle size distributions of the soil samples in Table (1)
representing are heavy textured ranging between clay in the upper most
surface layers. Moreover the percentage of clay are >79% in all samples.
Similar results were also found by Ibrahim, (2001); Abou Kota, (2012) and
Ahmed, (2013). Texture classes are according to USDA system Soil Survey
Division Staff, (1993). Organic matter of the soil under study injunction that
organic matter values in samples are low, whereas, range among 0.22 to
0.52% Mostly profiles suffered low of organic matter due to lack of attention
to organic fertilization and overall dependence on nitrogen fertilization mineral
in the form NH;NO; 33.5% and Urea 46%. This demonstrates the poverty of
the soil organic matter content and thus infertility. Also, these results are
expected in arid climatic conditions which are encouraging for biological
activity and encourage organic matter decomposition.

Data illustrated in Table (1) reveal that calcium carbonate values in
studied soils injunction that studied area being in the range of 0.41 to 1.25 %,
these range (low), In addition, it could be suggested that there is relationship
between CaCO; content and soil parent material. Data in table (1) show that
gypsum values in studied soils ruling that studied soil in layers being in the
range of 0.22 to 1.01%. The exchange characteristics of soils under study
dictated that CEC values are between 32.32 to 40.00Cmol, kg™, Wang et al.,
(2005) signified that positive correlation existed between soil CEC and soil
organic content (R2:0.34) and soil clay content (RZ:O.59).

Table 1. Particle size distribution and some chemical properties in
studied area.
Particle size distribution

Some chemical properties

Profile | Depth (%) Texture
No. (cm) Sand Silt Clay oM CaCO3 |Gypsum| CEC j
(%) (%) (%) [Cmolc kg
0-30 6.22 13.24 80.54 Clay 0.43 1.12 0.51 33.02
1 30-60 | 5.45 14.00 80.55 Clay 0.52 0.97 0.87 32.52

60-150| 6.00 13.28 80.72 Clay 0.22 0.74 1.01 30.45
0-30 6.31 12.54 81.15 Clay 0.40 1.00 0.36 40.00
2 30-60 | 6.30 10.25 83.45 Clay 0.40 0.66 0.48 36.36
60-150| 5.12 12.39 82.49 Clay 0.39 0.57 0.48 33.47
0-30 5.65 11.92 82.43 Clay 0.48 1.25 0.45 32.32
3 30-60 | 6.00 11.00 83.00 Clay 0.37 1.01 0.45 33.00
60-150| 5.64 14.01 80.35 Clay 0.33 1.00 0.51 34.65
0-30 6.03 12.01 81.96 Clay 0.55 0.77 0.22 37.00
4 30-60 | 5.70 13.00 81.30 Clay 0.50 0.71 0.34 36.36
60-150| 6.42 12.47 81.11 Clay 0.48 0.71 0.54 34.58
0-30 5.64 13.25 81.11 Clay 0.34 1.00 0.48 36.65
5 30-60 | 5.69 13.20 81.11 Clay 0.37 111 0.55 34.65
60-150| 6.00 11.41 82.59 Clay 0.30 1.10 0.55 33.53
0-30 6.01 11.42 82.57 Clay 0.44 0.78 0.70 37.95
6 30-60 | 5.56 13.00 81.44 Clay 0.41 0.77 0.70 38.82
60-150| 6.14 14.11 79.75 Clay 0.41 0.68 0.76 40.00
0-30 6.02 12.25 81.73 Clay 0.50 0.55 0.45 33.69
7 30-60 | 5.51 12.32 82.17 Clay 0.47 0.54 0.56 35.36
60-150| 4.86 13.25 81.89 Clay 0.40 0.41 0.71 39.02
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Having the correct pH is crucial for the healthy plant growth as it affect
the amount of nutrient available to plants (Nur et al., 2014). From the data in
Table 2 obtainable in this study, it is clear that soil pH value between (7.77 to
8.23). Data in table (2) obtainable that soil salinity values between 2.22 to
6.66 dS m™, however, values of soil salinity (EC) indicate slightly saline or
moderately saline soils. The dominant soluble cations are Na*, Ca** and Mg*?
and the content of K™ are rather low in a descending order, while soluble
anions are dominated with CI" and SO, High concentrations of neutral salts,
such as sodium chloride and sodium sulfate may interfere with the absorption
of water by plants because the osmotic pressure in the soil solution is nearly
as high as or higher than that in the plant cells. Distribution of soil salinity is
shown in table (2). The pattern of soluble anions and cations indicates that
NaCl, Na,SO,4, MgSO, and CaCl, / MgCl, pre dominate the soluble salts in
the studied soil profiles. The level of exchangeable sodium percentage
ranges from 5.08 to 16.17. Soils ESP and SAR are positively related because
soils solution cations and exchange cations are nearly always in equilibrium
with each other (Singer and Munns, 1996). The ESP is not the only indicator
of soil stability because the salt concentration of the soil solution also affects
soil dispersion.

Data exhibited in Table (3) demonstrated the vertical distribution of the
available N of the studied soil profiles, which epitomize in studied soils range
among (76.64 to 140.00mg kg™). El Sayed, (2009) revealed that a significant
positive correlation between each of clay, silt, OM and available water on one
hand and available N on other hand (r=0.723**, r=0.302**, r=0.869** and
r=0.737**, respectively). Data exhibited in Table (3) demonstrated the vertical
distribution of the available P of the studied soil profiles are range between
1.20 to 2.00mg kg'l, also, the value is low content according to the levels
outlined by page et al., (1982) and modified to suit main conditions in soils
Egypt as mentioned in outlined by Baker et al., (1999); namely, low content
(<5 mg kg™), medium content (5-10 mg kg™) and high content (>10 mg kg™).
As indicated in Table (3) show that the available amount of K in studied soil
sediments, available K is ranged among 736.89 to 771.08 mg kg™. The
relatively high amounts of available K in the layers of the Nile alluvial
sediments could be mainly attributed to the relatively high content of bound
K-organic and K-exchangeable fractions. An interesting observation on the
content of available K in relation to soil texture was noticed as, however, the
clay fraction showed substantially higher concentrations (Table 3).
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Table 2. Soil pH, electrical conductivity, soluble cations or anions,
sodium adsorption ratio and exchangeable sodium
percentage in studied area.

pH EC i Soluble cati(ljns Soluble ani?ns
" ds m’ mmolc L mmolc L
Depth | 1:25 gy, ( ) ( ) SAR | ESP

cm il . el N . . .
(em). |soils water pest | ca” | Mg* | K' | Na' | C |HCO| SO/

Profiles

0-30 7.81 6.66 | 12.34 [ 9.34 |1.22| 43.70 | 51.00 | 0.59 | 15.01 | 13.27 | 16.17
1 30-60 7.88 5.11 | 14.02 | 11.02 [0.98| 25.08 ( 39.39 | 0.35 | 11.36 | 7.09 | 8.87
60-150| 8.12 5.00|15.00 [ 12.00]1.12) 21.88 [ 40.00 | 0.49 | 9.51 [ 595 | 7.54

0-30 8.00 498 |11.25| 8.25 [1.40) 28.90 | 33.52  0.77 | 15.51 | 9.26 | 11.43
2 30-60 8.00 452 |11.02 | 8.02 [0.99] 25.17 [ 32.25( 0.36 | 12.59 | 8.16 | 10.14
60-150| 8.22 4.41111.00 | 8.00 |1.00] 24.10 [ 34.00| 0.37 | 9.73 [ 7.82 | 9.74

0-30 7.77 6.05 | 13.00 | 10.00 [1.12] 36.38 | 50.00 | 0.49 | 10.01|10.73 | 13.17
3 30-60 7.86 6.00 | 12.56 [ 9.56 |1.30| 36.58 | 49.25 | 0.67 | 10.08 | 11.00 | 13.49
60-150| 8.00 5.01|12.04 [ 9.04 |1.14| 27.88 [44.01 | 0.51 | 5.58 | 8.59 | 10.64

0-30 8.00 3.22| 952 | 6.52 |1.98( 14.18 | 25.52 ( 1.35 | 5.33 | 5.01 | 6.42
4 30-60 8.01 2.66 | 9.00 | 6.00 |0.99|10.61 | 19.82| 0.36 | 6.42 | 3.87 | 5.08
60-150/ 8.00 2.65| 891 | 591 |0.78/10.90 | 18.85[ 0.15 | 7.50 | 4.00 | 5.23

0-30 7.91 2.69| 7.00 | 4.00 [0.64|15.26 | 18.25| 0.01 | 8.64 | 6.51 | 8.19
5 30-60 7.98 254 7.00 | 4.00 |0.99|13.41|17.88| 0.36 | 7.16 | 5.72 | 7.26
60-150| 7.99 2.51| 8.01 | 5.01 [1.00)11.08 [ 18.00| 0.37 | 6.73 | 4.34 [ 5.63

0-30 8.00 3.00| 7.11 | 411 |1.52|17.26 | 2452 | 0.89 | 459 | 7.29 | 9.11
6 30-60 8.00 2.46| 6.90 | 3.90 |1.22|12.58 | 18.50 | 0.59 | 5.51 | 541 | 6.90
60-150| 8.01 222 | 442 | 1.42 [1.12)15.24 {18.00( 0.49 | 3.71 | 8.92 [11.03

0-30 8.11 4.00|10.00 [ 7.00 |1.36| 21.64 [32.21| 0.73 | 7.06 | 7.42 | 9.27
7 30-60 8.13 3.15|10.25( 7.25 |1.41| 12.59 | 22.00 | 0.78 | 8.72 | 4.26 | 5.53
60-150] 8.13 3.00| 9.39 | 6.39 [1.25]12.97 [ 23.14| 0.62 | 6.24 | 4.62 [ 5.96

[l No detected CO;”

Table 3. Status of macro and micro nutrients in studied area.

. Available Macro- Nutrients Available Micro- Nutrients

Profile Depth kg kg™
No. (cm) (mg kg") (mg kg™)

P K Fe Mn Zn Cu

0-30 84.57 1.24 744.19 0.17 0.52 0.28 0.39

1 30-60 79.36 1.54 744.28 0.22 0.89 0.24 0.67

60-150 | 78.85 1.90 745.85 0.27 1.03 0.19 0.78

0-30 110.00 1.36 749.83 0.19 0.37 0.25 0.28

2 30-60 79.98 1.45 771.08 0.20 0.49 0.17 0.37

60-150 | 92.00 1.78 762.21 0.25 0.49 0.14 0.37

0-30 99.36 2.00 761.65 0.28 0.46 0.31 0.35

3 30-60 99.00 1.67 766.92 0.23 0.46 0.25 0.35

60-150 | 99.01 1.74 742.43 0.24 0.52 0.25 0.39

0-30 140.00 1.60 757.29 0.22 0.32 0.19 0.09

4 30-60 | 111.24 1.85 751.21 0.26 0.35 0.18 0.26

60-150 | 100.42 1.22 749.46 0.17 0.55 0.18 0.42

0-30 100.00 1.00 749.46 0.14 0.49 0.25 0.37

5 30-60 99.68 1.66 749.46 0.23 0.56 0.28 0.42

60-150 | 87.52 1.34 763.13 0.19 0.56 0.28 0.42

0-30 100.32 1.25 762.95 0.18 0.71 0.20 0.54

6 30-60 88.25 1.20 752.51 0.17 0.71 0.19 0.54

60-150 | 76.64 1.22 736.89 0.17 0.78 0.17 0.59

0-30 72.69 1.70 755.19 0.24 0.46 0.14 0.35

7 30-60 87.00 1.52 759.25 0.21 0.57 0.14 0.43

60-150 | 77.82 1.43 756.66 0.20 0.72 0.10 0.55
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Data presented in Table (3) show that the values of available Fe in
studied soils between 0.14 to 0.27mg kg™. This confirms amphoteric features
of manganese and iron oxides, where pH plays a key role in their chemical
behavior, specifically related to the mineral phase of the soil (Jean et al.,
2014). Regarding the available amounts of Mn in the different studied soil
sediments, data in Table (3) show that values of available Mn the range
between 0.32 to 1.03mg kg™. Moreover, data in table (3) show that available
Zn the range between 0.10 to 0.31mg kg™. Available Cu is range between
0.28 to 0.78mg kg™. Abou Kota, (2012) indicated that available amounts of
Zn ranged from 0.39 to 1.23 mg kg™. Furthermore, found that the reduction in
available amounts of Zn in the old lacustrine sediments may be attributed to
relatively high content of CaCO3; which inversely affected their availability in
soils, too, initiate that Data of available Cu are given highest value was all
profiles in fluvial marine plain, available copper of the studied profiles were
range from 0.80 to 19.60 mg kg™.

Correlation between soil salinity and soil properties.

Results obtained from regression analysis between the electrical
conductivity [EC] and some soil properties are shown in figures (1, 2 and 3).
Results indicated that there is a high significant relationship between
electrical conductivity and Ca®*. Consequently, there is increase EC when
Ca” increase, whereas, R?=0.7351 and below equation can be an suggested
y=1.6624X+3.5089 as indicated in figure (1). Results obtained from
regression analysis between the level of EC and Mg2+ indicated that there is
a significant relationship between EC and Mgz+. Consequently, there is
increase EC when Mg®* increase, whereas, R?=0.7351 and below equation
can be suggested y=1.6624X+3.5089 as show in figure (2). Hasegawa et al.,
(2000) illustrated that the common cations associated with salinity are Na®,
Ca'" and Mg**while the common anions are CI', SO, and HCO5. However
the Na" and CI are considered the most important Na* in particular causes
deterioration of physical structure of the soil and both Na* and CI” are toxic to
plants. Singh and Chatratb, (2001) stated that furthermore specific ions may
induce direct toxicity or due to insolubility at high pH, for instance and
increase of exchangeable Na" in sodic soils results in a decrease of Mg™ and
Ca"" thus causing a deficiency in these elements.

Also, results specified that there is a high significant relationship
between electrical conductivitzy and Na'. Consequently, there is increase EC
when Na” increase, where, R°=0.9173 and below equation can be suggested
y=6.6547X+5.1064, expression figure (3). Qurirk, (2001) stated that salinity
stress caused by sodium ion causes structural problem in soils treated by
physical processes such as slaking, swilling and dispersion of clay as well as
conditions that may cause surface crusting and hard setting. Fetter, (2001)
conducted that the soil structure is destroyed as Na" weaken the bonds
between the clay particles due to the exchangeable soil with exchangeable
Na' ions. Finally, there is an increase in EC when Ca”*, Mg** and Na’
increase.
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Figure (1). Regression relation between EC and Ca“ in the studied soil.
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Figure (2). Regression relation between EC and Mg**in the studied soil.
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Figure (3). Regression relation between EC and Na® in the studied soil.

In this regard, liner relations between these EC and soil parameter
were studied. According to results, regression relation between EC and CI°
and shows high correlation whereas, R’=0.9659 and below equation can be
suggested y=8.2995X+2.339, confirmation figure (4). According to results
regression relation between EC and S0,% and shows correlation whereas,
R®=0.5221. Consequently, there is an increase in EC when SO,“increase
and below equation can be suggested y=1.6801X+1.8805 show figure (5).
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Figure (4). Regression relation between EC and CI" in the studied soil.
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Figure (5). Regression relation between EC and SO,” in the studied soil.

Moreover, results regression relation between EC and ESP and shows
high correlation whereas, R*=0.6772. Consequently, there is an increase in
EC when ESP increase and below equation can be suggested
y=2.4458X+2.8371, show figure (6). In addition, results showed regression
relationship between EC and CaCO; whereas show correlation (R=0.1694)
and below equation can be suggested y=0.0683X+0.5646, consequently,
there is an increase in EC when CaCO; increase, show figure (7).
Furthermore, results showed regression relationship between EC and CEC
whereas show simple correlation (R2=0.3011) and below equation can be
suggested y=1.0691X+3.9566, consequently, there is an increase in EC
when CEC decrease, show figure (8). Ebtisam et al., (2013) established that
regression equation between soil ESP as affected by soil salinity EC and soil
CEC was estimated and data predicted that highly positive significant relation
(P<0.01) were obtained with soil EC and low significant one with soil CEC
and below equation can be suggested Y=0.042X+0.257 (R?=0.627). In this
regard, liner relations between these EC and soil variables were studied.
According to results regression relation between EC and CaCO3; and shows
simple correlation whereas, R°=0.037. Consequently, there is an increase in
EC when CaCO; decrease. Ahire et al., (2013) existing that results show less
significant correlation between EC and CaCO; content (Rx=-0.357).

1193



Abou Kota, M.E.A. and Rania G. M. Helal

ESP
25.00 — .
yI=24458x+2-8371) & & ESP
20.00 R?=0.627 * Linear (ESP)
15.00
o e & &
w |
& 2 ~
10.00 @
5.00
0.00
0.00 2.00 4.00 6.00 8.00
ECdS/m

Figure (6). Regression relation between EC and ESP in the studied soil.
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Figure (7). Regression relation between EC and CaCOs;in the studied
soil.
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Figure (8). Regression relation between EC and CECin the studied soil.

In this regard, liner relations between these EC and soil variables were
studied. According to results, regression relation between EC and available
Fe and shows correlation while, R>=0.171. Thus, there is an increase in EC
when available Fe decreases, below equation can be suggested
y=0.0113X+0.1672. Moreover, according results, regression relation between
EC and available Zn and shows correlation while, R?=0.1694. Thus, there is
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an increase in EC when available Cu increases, below equation can be
suggested y=0.0171X+0.1412 as shown figures 9 and 10.
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Figure (9). Regression relation among EC and available Fein the studied
soil.
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Figure (10). Regression relation mid EC and available Mn in the studied
soil

CONCLUSIONS

The studied area is demonstrated some soil properties however,
particle size distributions of the studied soil representing are heavy textured
ranging concerning clay in the upper most surface layers. Moreover the
percentage of clay are >79% in all samples. OM values of the soil under
study injunction in samples are low, whereas, range among 0.22 to 0.52%
Mostly profiles suffered low of organic matter. Data illustrated reveal that
CaCOg3 values in studies soils injunction that studied area being in range of
0.41 to 1.25 %. Data shown gypsum values in studies soils ruling that studied
soil in layers being in the range of 0.22 to 1.01%. Exchange characteristics of
the soils under study dictated that CEC values are between 32.32 to
40.00Cmol, kg™. The pattern of soluble anions and cations indicates that
NaCl, Na,SO,4, MgSO, and CaCl, / MgCl, pre dominate the soluble salts in
the studied soil profiles.
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Data exhibited the vertical distribution of available N of the studied soil
profiles, which epitomize in studied soils range among (76.64 to 140.00mg
kg™), available P of the studied soil profiles are range between 1.20 to
2.00mg kg™ and available K is ranged among 736.89 to 771.08 mg kg™. Else,
Data show that values of available Fe in studied soils between 0.14 to
0.27mg kg™, available Mn the range between 0.32 to 1.03mg kg™, available
Zn range between 0.10 to 0.31mg kg™ and available Cu of profiles were
range from 0.80 to 19.60 mg kg™.

According, salts in the studied soil profiles so, to conclude correlation
between soil parameters and electrical conductivity, on the light, salts
affected on EC. The results revealed high significant relationship between EC
and Ca®* and Mg®* whereas, R?*=0.7351, high significant relationship between
EC and Na' whereas, R?*=0.9173. In addition, results, regression relation
between EC and CI and shows high correlation whereas, R*=0.9659,
regression relation between EC and S0,% and shows correlation whereas,
R®=0.5221. Data initiate relation between EC and ESP and shows high
correlation whereas, R?=0.6772, relationship between EC and CaCOj;
whereas show correlation (RZ:O.1694) and relationship between EC and
CEC whereas show simple correlation (R2:0.3011). According to results,
regression relation between EC and available Fe and shows correlation
whereas, R?=0.171 and relation between EC and available Zn and shows
correlation whereas, R=0.1694.
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