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ABSTRACT

The objective of this work aims to study the land capability classification. Soil

limitations factors and soil taxonomy of the soils of El-Fayoum Governorate. The
studied area is abounded by longitudes 30° 20" and 31° 10" East and latitudes 29° 02"
and 29° 34" north. 16 soil profiles were selected to represent the main geomorphic
unites. Soil profiles were morphologically described and soil samples were physio-
chemical analyzed. The taxa output were processed and sorted for soil taxonomy and
land evaluation . The main results could be briefly summarized as follows:
ECe values of the studied area varied from 0.55 to 10.80 dS/m™ indicating that the
studied soils are non saline to moderately saline. Soil reaction is slightly alkaline to
strongly alkaline as shown by pH values which ranged between 7.5 to 8.8. Calcium
carbonate content ranged from 2 to 71.8%. Soil gypsum content varied from 1.43 to
5.29%. Soil texture classes ranged from clay to loamy sand with a dominance for
clayey grade, which cover most of El-Fayoum area. Soil sodacity ranged from non-
sodic to sodic, as exchangeable sodium percent (ESP) ranged from 4.86 to 25.9%.
Cation exchange capacity (CEC) values ranged from 8.24 to 58.31 m.e. / 100 gm soil.
Soil were classified according to the soil taxonomy system using the taxonomy key
manual (USDA 2010) into three orders, i.e, Aridisols, Entisols and Vertisols.

According to the model of Sys and Verheye (1978) the estimated data of soil
criteria, the suitability indices for the studied sixteen soil profiles for current and
potential classes. The estimated current ratings of the studied soil profiles ranged
between 35.11 and 91.2 indicating that the soils of the studied area could be
categorized into three classes (1) suitable soils (S1) the rating of this calss is 91.2 -
77.16 (2) Moderately suitable (S2) the rating of this class is 72.68 — 50.87 (3)
Marginally suitable soils (S3) the rating of this classis 49.64 — 35.11. Soil improvement
practices should be carried out such as land leveling and removing the excess of
soluble salts through applying the gypsum and leaching requirements under an
efficient drainage diteches for soils suffering from salinity and alkalinity conditions.
Such agro-management practices will correct the ratings of soil potential suitability
class for the majority of the studied soils, to be ranged 46.75-95 and potential soil
suitability becomes as follows:

1. Suitable soils (S1) the rating of this class is 95 - 76.5.

2. Moderately suitable soils (S2), the rating of this classis  66.5 — 50.75

3. Marginally suitable soils (S3) the rating of this class is 46.75

Keywords: Soil Taxonomy, Land capability classification
INTRODUCTION

Agricultural development is the process of liberating the economic
structure in general and the agricultural sector in particular from its major
drawbacks of agricultural production. These drawbacks stem basically from
the inadequacy of the productive capacity, due to the limited cultivated
acreage and the fact that the population has far exceeded the optimum size
that can be supported by such limited acreage.
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The prominent aim of agricultural policy in El-Fayoum is to increase
the land production through a better land use; improvement of the agricultural
techniques and brining new areas under cultivation looking for ward to the
future of stressing population demands.

It is quite obvious, that a very careful use of available soil and water
sources as well as development of new water resources is a must. Therefore,
any negative effects in these two factors leads to a great decrease in the soil
productivity as well as the crop yields.

El-Fayoum depression lies in the western desert of Egypt close to the
Nile valley with a distance of 40 km it lies to the south-west of Cairo at a
distance of about 90 Km.

The depression is situated between the altitudes 20°34 and 29° 27,
while the city of Fayoum- the capital — lies between 29° 18" altitude to the
North and 30° 50° longitude to the east.

The depression is bordered by Qattrani mountatin, to the south the
Libyan desert. On the eastern border it is connected with the Nile by Bahr
hassan wassif and the main desert high way (about 92 kilometers) joining the
north-east of the depression with Cairo. The depression is surrounded by the
Libyan desert except for a very narrow cultivated strip connecting it with the
Nile valley and with lake ouarun to the north.

El-Fayoum depression has, in general, an extraemly arid climate
characterized by long dry and hot summers and short nearly rainless and
cold winters. (Ghabbour, 1988).

According to USDA (1975), in El-Fayoum region, the soil moisture
regime is torric and the soil temperature regime is Hyperthermic.

Regarding the geomorphology of El-Fayoum depression Egyptian
desert and its origin, Ball (1939) stated that the western Desert of Egypt is
one of the most arid regions in the world. Its surface is principally abare rocky
plateau with stony and sandy plains. It is within this arid western desert that
Fl-Fayoum depression developed. Tamer , (1968). stated that the landscape
of El-Fayoum depression and the adjacent areas are divided by main
phsylographic features namely the table land, the elevated gravelly plains,
the moph-tectonical depression and the great mono-clinal edge. Rocks
availability to weathering plays an important role in shaping and producing
the different geomorphological features. High edges (escarpments) are
composed of resistant rocks, while the low lands (vallegs, plains and
depressions) are cut through soft or less resistant rocks and weathering of
the underlying rocks affects on the soil properties formed above it.

With regard to the main soil characteristics of El-Fayoum
Governorate, many authers studied these properties among them "Khater
(1973), Abdel-Hady et al., (1982), Abd El-Aal (1984), Birkland (1984), Shendi
(1984), Abu El-Einane (1985), Ghabbour (1988), Farrage (2000), Khater et
al., (2002), ElI-Naggar, (2004), Harun (2004).

The main objective of this work is to define soil limitations for
productivity and to evaluate the suitability of different soil resources in El-
Fayoum Governorate for agricultural purposes.
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Also throw some lights on the sequence of soil limiting factors for
productivity according to their intensity degree in the different physiographic

units of EI-Fayoum Governorate.
MATERIALS AND METHODS

Sixteen soil profiles were taken at El-Fayoum map ( 1 )to represent
the different physiographic units of EI-Fayoum Governorate Map (2) that were

identified by Al-Nagger (2004).
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Location Map of the Study Area

MAP (1) : Location of El - Fayoum Governorate
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Alluvial plain (jocally terraced)

plain (aimost fat)

Typic calcitorrerts, fine dlayey, smectitic, ltypertherniic
Alluvial fan basin (aimeost flat)
Typic Haplotorrets, fine clayey, smectitic, hyperthermic
Mﬂlms
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Map 2: Physiographic-soil map of El-Fayoum depression and Location
of the studied soil profiles.
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The distribution pattern of the studied soil profiles as related to the identified
physiographic units is presented as follow:
- Lacustrine depressed plain unit is represented by soil profile Nos 1 and 2.
- Lacustrine terraced like unit is represented by soil profile Nos 7 and 9.
- Alluvial terraces unit is represented by soil profile Nos 15 and 16.
- Alluvial plain (locally terraced) unit is represented by soil profile Nos 10 and
11.
- Alluvial fan basin (almost flat) unit is represented by soil prfile Nos 5, 6 and
17.
- Reworked Aeolian terraces over weathering lime stone unit is represented
by soil profile Nos 4 and 26.
Alluvial plain (almost flat) unit is represented by soil profile Nos,
23,24 and 25.
Representative soil profiles were dug to a depth of 150 cm as well as
to either lithic contact or water table level, which ever comes first.
Soil profiles were morphologically described according to the guidelines of
USDA (1993). (Table 1).
Forty three soil samples representing the different morphological variations
throughout the entire soil profiles were collected, air dried, crushed, sieved
through a 2mm sieve and the fine earth (less than 2mm diameter) was used
for different analysis.
The laboratory analyses
- Mechanical analysis was carried out by , the pipette method using
Na-hexametaphosphate as a dispersing agent without removing calcium
carbonate (piper, 1950).
- Soil colour in moist and dry conditions was determined by Munsell
soil color charts, soil survey staff (1967).
- Total calcium carbonate content was determined volumetrically using
the calcimeter (USDA, 1954).
- Gypsum content was determined by precipitation with acetone
(USDA, 1954).
- Soil pH was measured in the soil paste according to Richards (1954).
- Electrical conductivity (ECe) of soil paste extract was determined
according to Jackson (1967).
- Cation exchange capacity (CEC) was determined using sodium
acetate (Richards, 1954).
- Exchangeable calcium and magnesium were extracted using IN
sodium chloride according to Hissink (1923).
- Exchangeable sodium and potassium were determined sodium
chloride by using ammonium acetate pH 7 (Richards, 1954).
Soil taxonomy
Based on the different characteristics of the studied soil profiles as
well as the metrological data, the studied area was classified up to family
level according to the soil taxonomy system of USDA (1975) and USDA
(2010).
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Soil evaluation
The soils of the studied area were evaluated for the purpose of the
agricultural land use applying by developed system of Sys and Verheye
(1978) considering the framework of FAO (1976) for land evaluation.
Based on the number and intensity of the limitations Sys and vrheye (1978)
suggested definitions of suitability orders and classes.
The suitability index (Ci) is calculated as follows:
Ci:TXWX51X82X83XS4X n
100 100 100 100 100 100
t: topographic limitation
w: wetness limitations, mainly based on drainage conditions.
S: Limitations concerning the physical soil conditions, which induced:
S1: texture including stoniness.
S2: Soil depth
S3: calcium carbonate status.
S4: gypsum status
n: Salinity and alkalinity limitations.

RESULTS AND DISCUSSION

Morphological description and physiico-chemical properties of the
representative soil profiles.

It was important to study seven geomorphic units through describing
the most important morphological features characterizing the soils, also the
study involves a detailed quantitative evaluation of the different physical and
chemical properties required to attain the purpose of this work.

A brief morphological description and phsyico-chemical properties of
the representative soil profiles were given in Table 1,2.

With regard to the particle size distribution the data obtained in Table
(2): show that the studied soil profiles have different soil textural classes i.e.,
a relatively fine (clayey, profiles Nos. 1,2, 15, 6 and 17) a relatively medium
(clay loam sandy clay loam and sandy clay profiles Nos 7,9,16,10,11 5 and
24 and a relatively coarse textured grades (Loamy sand; profile No. 25 these
widely variations are more related to the soil origin, intensity of geo-chemical
weathering vertical or horizontal depositional pattern, nature of both
depositional media and mechanism of transportation.

Regarding the total carbonate contents of the studied soil profiles
have been measured as calcium carbonate content. However, magnesium
carbonate might be present, there was a very widely variation in this respect.
Data in Table (2) showed that the total carbonate content of the studied soil
profiles ranged vastly from as little as 2% in the depth of 60-150 cm of profile
9 to as high as 71.8% (in the 50-80 cm layer of profile 11).

Regarding to the distribution of carbonate within the soil profiles, data
showed that it tends to increase with depth in soil profile 4,15,10 and 11 but
decrease with depth in soil profiles 2,7,9,16,5,17,23,24 and 25 while in the
other soil profiles, it exhibited an irregular distribution throughout the profile
layers.
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Data revealed that gypsum accumulation were found in all studied soil
Table (2) the highest gypsum content was attained in the subsurface layer of
soil profile 11, where it reached 5.29% however, the lowest gypsum content
(1.43%) was detected in the surface layer and layer (60-90cm) of soil profile
23.

With regard to the distribution of gypsum within the soil profiles, data
showed that it tends to increase with depth in soil profiles 2,9,15,16,11,17,
and 4 on the other hand, gypsum content showed an irregular distribution
pattern throughout the entire depths of the other soil profiles.

Data in Table (2) showed that pH values of the studied soil profiles
ranged from 7.50 to 8,8 the lowest value was recorded for the 0-60 cm layer
of sail profile 4, while the highest value was recorded for the 30-60 cm layer
of soil profile 2, considering the change in pH values, data revealed a slightly
increase with depth in soil profiles (2,7,15,16,10,11,5,6,17,4,23,24 and 25)
but a decrease with depth was noticed in soil profile 9 and no certain trend
can be observed in the other soil profiles, soil pH values may indicate that
these studied soils are base-saturated since all their pH values are over 7.0
this is the case in arid and semi-arid soils.

Data of soil salinity, as expressed in terms of electrical conductivity
(EC) of the saturation extract of the soil past Table (2), EC values ranged
from 0.55 to 10.8 dS/m™ so the grade of soil salinity varies from "non-saline"
to " Strongly saline" the soils can be grouped into the four categories
according to the USDA salinity laboratory (USDA, 1954) as follows:

1. Non-saline soils (less than 4 dS/m'l) represented by soil profiles 16,
6, 17,4,23,24 and 25.

2. Moderately saline soils (4-8 dS/m'l) represented by soils of profiles
2,7,9,15,10,11 and 5.

3. strongly saline soils (8-16 dS/m™) represented by soil profile 1.

Concerning the distribution of soluble salts within the soil profile, data
showed that EC values trend to decrease with depth in soil profile 25 while
they tend to increase with depth in soil profiles 2,4,15,16,11,6,17, and 23,.
however, EC values of the other soil profiles show an irregular trend
throughout the profile layers, which my be attributed to intensive surface
irrigation and / or active upward movement of saline soil solution with drawn
as a result of the relatively high saline water table.

lon- exchange properties of a soil is due to the colloidal clay, silt and
organic matter in soil (Hagag 1994). Which provide an adsorption surface for
ions. The cation exchange capacity (CEC) values for the studied soil profiles
Table (2) showed a wide range of 8.24 to 58.31 m.e./100g soil due to the
differences in clay and organic matter contents. The lowest value was
attained for the 0-40 cm layer of soil profile 25 (sandy loam) while the highest
one was recorded for the 60-90 cm layer of soil profile 23 (clay) . within soil
profiles CEC values tend to increase with depth in profile 16,5,17 and 25 but
decrease with depth in profiles 2,15,10 and 11. in other profiles there an
irregular distributions.

Data in Table (2) showed that exchangeable sodium percent (ESP), in most
studied soils, constituted less than 15% of CEC, therefore based on the ESP
criteria most soils were classified as non-sodic in some other soils. ESP
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values were more than 15%, thus being soidc soils. ESP values tend to
increase with depth in soil profiles, 2,7,15,16,10,11,14,5 and 6, while the
decrease with depth in profiles 9 and 4 but they showed an irregular
distribution in the other soil profiles.

Soil Taxonomy:

Soil taxonomy of the studied area was done according to USDA
(1975) and its subsequent edition of USDA (1999), using the taxonomy key-
manual (USDA 2010) accordingly, the studied soils belong to the soil orders
of Vertisols, Aridisols and Entrisols Table (3) shows the taxonomy of soils.
Land evaluation

Many qualitative and quantitative systems of land capability
classification are established and widely used.

Results obtained from some studies about land suitability carried out
in some areas in Egypt (Moussa, 1991), suggested that the parametric
system developed by Sys and Verheye (1978) and adopted by the FAO may
be suitable under the conditions prevailing in Egypt. Such classification was
originally processed as a FAO framework (FAO, 1976) using the guidelines
for the definition of orders, classes, sub-classes and units.

In the current study, parameter evaluation system in applied to
determine the soil limitations and their intensities as well as soil suitability
classes and sub-classes according to the current and potential suitability
ratings by Sys and Verheye (1978) and it is based on some independent
limiting factors for irrigated soils in arid and semi-arid regions, i.e., individual
factors of soil topography (t), wetness (w), texture (S1), depth (S,), CaCos
content (Ss), gypsum content (S,) and salinity / alkalinity.

The obtained data in Table (4) reveal, that all the studied soils have no
limitations concerning their topography (t) (since the surface landscape in situ
is nearly level to gently slopping), effective soil depth (S2) except for the soil
site No. 26 that showed a moderate intensity degree) and wetness (w) Except
for the soil sites Nos 2, 7, 15, 16, 17 and 25 that showed a moderate
intensity) it is, quite to notice that the wetness of the studied soils is
moderate, that means the excess water drives that air from the soil pores and
leads to lack of oxygen. Also, the availability of foot hold for roots is affected
by excess water even in the soil depth is deep.

Table (3): Soil classification of the investigated soils profiles (according
to USDA 2010).

Order Suborder | Great group Sub great group

Representative
profiles
Sodic Haplotorrerts ~ |1,2,7,9

Vertisols Torrerts Hapletorrerts Typic haplotorrerts 5365
Aridisols Gypsids Calcigypsids  [Typic calcigypsids 11
Calcids Haplocalcids  |Aquic haplocalcids 15
IAquic torriorthents 16,17,25
Entrisols Orthents Torriorthents |Lithic torriorthents 26

[Typic Torriorthents 10,24,4
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On the other hand, most soils of the studied area are suffering from
soil texture (S1), CaCoz content (S3), gypsum content (S4) and salinity
/alkalinity (n) as limiting factors for soil productivity, which are put into variable
intensity degrees of slight (< 85), moderate (85-60), severe (60-45) and very
severe (< 45).

According to the model of Sys and Verheye (1978) and the estimated
data of soil criteria, the suitability indices for the studied sixteen soil profiles
for current and potential classes are assessed and recorded in table (4). The
obtained results show that the estimated current ratings of the studied soil
profiles ranged between 35.11 and 91.2, indicating that the soils of the
studied area could be categorized into three classes, as follows.

a. suitable soils (S1)

The rating of this calss is 100-75 and is represented by soil profiles Nos. 10,
5, 4 and 24. these soils showe no limitations.

b. Moderately suitable (S2):

The rating of this class is 75-50, and is represented by soil profiles Nos. 1, 7,
9,11, 6, 17 and 23. soil limitations factors are wetness, soil texture, soil depth
and salinity/ alkalinity.

c. Marginally suitable soils (S3)

The rating of this class is 50-25 and represented by soil profiles Nos, 2, 15,
16, 26 and 25. soil limiting factors are wetness and soil depth.

Potential soil suitability

Soil improvement practices should be carried out such as land
leveling and removing the excess of soluble salts through applying the
gypsum requirements, and leaching requirements under an efficient drainage
ditches for soils suffering from salinity and alkalinity conditions. Such agro-
management practices will correct the ratings of soil potential suitability class
for the majority of the studied soils to be ranged 45-95, and potential soil
suitability becomes as follows:

a) suitable soils (S1)

The rating of this class is 100-75, and is represented by soil profiles
Nos, 1, 2,7,9, 15, 16, 10, 5, 6, 17, 4, 23 and 24.

b) Moderotely suitable soils (S2)

The rating of this class is 75-50 and is represented by soil profiles
No5, 11 and 25.
¢) Marginally suitable soils (S3)

The rating of this class is 50-25 and represented by soil profile No.
26.

The land evaluation criteria (suitability classes and soil limiting
factors) are briefly described for the studied soils according to the parametric
system developed by Sys and Verheye (1978) and adapted by the framework
of FAO (1976) to define the order, classes and sub-classes as presented in
Table (4).

It is clear, from the obtained data that soil texture (S1) represents the
major limiting factor for all the studied soils developed on the different
identified physiographic units, with widely limitation intensity degree varies
from No (95) to moderate (60).
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It is worthy to mention that soil texture has a direct influence on soil
permeability and retained moisture content, and can therefore be considered
as a good indicator for the water holding capacity of the entire soil profile.

On the other hand, it seems that majority of the studied soil profiles
have wetness, CaCo; content, salinity / alkalinity and rarely soil depth as soil
limitations in different degrees of intensity categorized into slight (95) to very
severe (< 45).
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Table (1): Morphological description of the representative soil profiles in ElI-Fayoum depression.

- Soil
Geemorphyic unit P,{l%f' Depth Soil colour Tg;(atgsre Soil structure consistence Lower boundaries
Hue Dry Moist Moist | Wet
0-30 10yR 5/2 4.2 C w.m.sub.an.bl VS VP Diffuse smooth
1 30-60 10yR 5/2 4/2 C m.m.sub.an.bl VS VP Cndual smooth
Lacustrine depressed 60-90 10yR 5/2 4/2 C m.Fino.ang.bl VS VP Clear smiooth
plain 90-120 10yR 5/2 4/2 [¢] S.m.an.bl VS VP
5 0-30 10yR 5/2 4/2 C w.f.sub.an.bl VS VP Clear smooth
30-60 10yR 5/2 4/2 [¢] m.fine.sub.an.bl VS VP Clear smooth
0.30 10yR 5/2 4/2 C w.f.sub.an.bl Vs VP Clear smooth
7 30.60 10yR 5/2 4/2 C.L w.f.sub.an.bl Ms Mp Gradual smooth
. . 60-90 10yR 5/2 4/2 C.L w.f.sub.an.bl Ms Mp Gradual wavy
Lacustrine terraced like 0-30 TOyR 63 | 62 | SCL m.suban. bl Ms | Mp Clear smooth
9 30-60 10yR 6/4 6/3 S.C. w.F.an.bl m.s Mp Gradual wavy
60-150 10yR 6/4 6/3 C.L Angular blocky Ms Mp Gradual wavy
15 0-40 10yR 5/2 4/2 C w.fine.sub.an.bl VS VP Clear smooth
Alluvial terraces 40-100 10yR 713 6/3 C m.m.an.bl VS VP Clear smooth
16 0-30 10yR 5/2 4/2 S.C.L w.f.sub.an.bl Ms Mp Clear smooth
30-75 10yR 6/2 4/2 S.CL m.m.sub.an.bl Ms Mp Clear smooth
0-30 10yR 5/3 5/2 Si.L w.m.sub.an.bl Ms Mp Clear smooth
10 30-70 2.5y 714 713 S.L w.f.sub.an.bl SS SP Clear smooth
Alluvial plain (locally 70-150 2.5y 713 712 S.L Massive SS SP Clear smooth
terraced) 0-50 2.5y 6/2 52 C w.f.sub.an.bl VS VP Clear smooth
11 50-80 2.5y 8/2 8/4 Si.C Massive mS Mp Clear smooth
0-40 10yR 5/2 4/2 C.L w.fine.sub.an.bl Ms Mp Clear smooth
5 40-95 10yR 5/2 4/2 C.L m.m.an.bl Ms Mp Clear smooth
95-120 10yR 5/2 4/2 C S.Co.an.bl VS VP Clear smooth
. . 0-30 10yR 5/2 4/2 C w.f.sub.an.bl VS VP Clear smooth
AIIuvHafanF::);;?m (Almost 6 30-60 10yR 5/2 4/2 C w.f.sub.an.bl VS VP Gradual smooth
60-90 10yR 5/2 4/2 C m.m.an.bl VS VP Gradual smooth
90-150 10yR 5/2 4/2 C ‘m.m.an.bl VS VP Gradual smooth
17 0-25 10yR 4/2 "3/2 C w.f.sub.an.bl VS VP Clear smooth
25-85 10yR 6/2 4/2 C m.sub.an.bl VS VP Clear smooth
0-60 2.5y 712 6/4 S.C.L Massive Ms Mp Clear smooth
Reworked aelion terraces 4 60-100 10yR 713 6/3 S.C Single grain Ms Mp abrupt smooth
over lime? 100-150 10yR 712 7/1 S.C.L Massive Ms Mp Abrupt smooth
26 0-30 2.5y 5/3 4/2 C w.f.sub.an.bl VS VP Abrupt smooth
0-30 10yR 5/2 4/2 C “w.f.sub.an.bl VS VP Clear smooth
23 30-60 10yR 6/2 4/2 C m.m.an.bl VS VP Gradual smooth
60-90 10yR 5/2 4/2 [« m.m.an.bl VS VP Clear wavy
90-150 10yR 5/2 4/2 S.C.L w.f.sub.an.bl MS Mp Clear wavy
Alluvial plain (Almost flat) 0-30 10yR 5/3 3/3 S.C.L w.f.sub.an.bl Ms Mp Clear smooth
24 30-60 10yR 5/3 4/3 S.L w.f.massive SS SP diffuseirragulr
60-120 10yR 6/3 5/3 S.C w.f.sub.an.bl Ms Mp Diffuseirr?
25 0-40 10yR 5/2 4/2 L.S Massive Ms Np Clear smooth
40-70 10yR 5/4 4/4 S.L w.f.an.bl SS Sp Clear smooth
VS= very sticky ms= moderately sticky mp= moderately plastic m.m=moderate medium s.m=strong

medium bl.=blocky VP = very plastic SS=slightly sticky SP = slightly plastic W.F =weak fine an-=angular w.m =weak medium
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Table (2): Some physical and chemical properties of the studied soil profiles

. Particle size distribution % CEC

Geomorphyic unite |Prof. No D(gpnt)h dSE/?n—l pI2-|51 CaCO3% |Gypsum% cs ES Silt Clay cTae;(s m.ebliIIOOs ESP%
Lacustrine depressed 1 0-30 9.00 8.45 10 3.36 0.25 |14.36| 22.61 62.78 C 49.28 20.4
plain 30-60 10.80 8.05 9 4.93 0.47 |10.71| 2351 66.31 [¢] 54.24 24.4
60-90 9.50 8.15 12 3.45 0.21 | 6.92 | 30.96 | 61.91 C 48.4 21.3

90-120 9.50 8.05 12 2.58 7.14 |24.92| 10.16 58.65 [¢] 47.2 21.9

2 0-30 4.60 8.10 8 2.19 1.60 | 8.29 | 20.60 | 69.51 C 52.88 20.4

30-60 7.90 8.80 7 2.39 8.40 |21.18| 16.25 54.17 C 45.8 28.3

Lacustriane  terraced 7 0-30 5.3 8.05 7 2.63 2.57 136.88 | 12.62 | 47.93 C 39.9 17.4
like 30-60 6.6 8.4 5 2.42 2.77 |39.35[ 25.16 | 32.72 CL 28.2 24.5
60-90 7.4 8.5 5 2.43 259 |37.62| 22.42 37.37 CL 314 31.1

9 0-30 4.43 8.35 7 2.46 15.43[33.96 | 5.06 45.55 S.C 39.98 25.9

30-60 7.4 8.25 5 2.32 17.76 1 34.04| 5.07 43.13 S.C 37.82 22.2

60-150 6.09 8.1 2 3.39 11.67|21.26| 7.75 59.32 C 49.4 20.2

IAlluvial terraces 15 0-40 5.50 7.95 18 2.34 6.24 123.31 | 22.65 | 47.80 C 31.58 12.9
40-100 6.40 8.00 31 291 1.53 [30.99] 17.61 | 49.87 C 22.05 13.42

16 0-30 1.11 7.75 7 2.29 22.94|37.92| 14.68 | 2446 | SC.L 18.72 4.86

30-75 1.30 7.80 6 4.18 15.83[43.19] 12.80 | 28.18 | S.C.L 23.66 5.9

lAluvial plan (locally 10 0-30 1.70 7.85 11 2.71 20.15|46.52 | 7.14 26.19 Si.L 16.72 10.9
terraced) 30-70 4.30 7.9 11.50 2.67 11.64 (6391 | 4.89 16.56 S.L 12.7 13.9
70-150 3.70 8.15 15.90 2.88 1.72 [68.91| 9.79 19.58 S.L 10.48 14.2

11 0-50 2.0 7.95 23.90 2.48 9.92 [ 25.18 | 15.58 | 49.32 Si.C 23.1 14.33

50-80 5.10 8.26 71.80 5.29 0.56 | 3.39 | 45,50 | 50.55 C.L 17.44 15.9

lAlluvial Fan  basinl 5 0-40 3.50 7.95 9 2.47 10.93[37.32| 14.37 | 37.38 C.L 22.9 11.9
almot flat) 40-95 4.10 8.00 6.20 1.84 8.86 [34.04| 17.13 | 39.97 C 33.36 12.46
95-120 3.50 8.20 5.60 3.54 8.86 | 26.73 | 13.41 | 51.00 C 44.4 14.75

0-30 1.50 7.85 6.00 1.68 151 [33.80| 13.48 | 51.21 C 42.28 9.4

6 30-60 1.80 7.90 6.6 2.69 1.92 [33.70] 8.04 56.34 C 74.02 10.6

60-90 2.30 7.95 7.7 2.27 1.02 [32.79| 15.27 | 50.92 C 46.24 12.5

90-150 2.30 8.0 6.9 2.06 0.71 [36.45| 10.05 | 52.79 C 44.68 13.1

17 0-25 1.33 7.95 8.50 1.55 4.65 [23.85] 28.09 | 43.41 C 36.2 10.2

25-85 1.80 8.10 5.20 251 3.09 [19.67 | 28.32 | 48.92 C 38.24 12.08

Reworked aelion 0-60 1.13 7.5 9.1 2.3 5.61 |52.56 | 9.84 3199 | SC.L 23.64 8.2
terraces over wethring 4 60-100 3.50 7.65 11.50 3.01 6.01 [39.62 | 15.54 | 38.83 S.C 27.66 4.9
lime ston 100-150 3.2 7.7 24.50 3.24 20.72133.88| 11.34 34.06 S.C.L 19.14 5.07
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Particle size distribution % CEC
. : Depth EC pH 1: Tex

Geomorphyic unite |Prof. No - CaCO3% |Gypsum% - m.e./100s | ESP%
phy (cm) dsim* | 25 s/ 5YP ® cs | Fs | silt | clay | class e 0

26 0-30 2.2 7.86 13.4 1.66 2.12 | 22.04| 25.28 50.56 C 32.06 7.2

IAlluvial planin (almost] 0-30 1.7 7.75 10.40 1.43 8.75 | 9.78 | 10.86 | 70.61 C 57.6 9.2
flat) 30-60 1.75 7.8 6.6 2.15 | 6.62 | 6.16 | 20.52 | 66.70 C 5512 | 10.34
23 60-90 2.4 7.9 5.6 1.43 |4.22|5.71|18.01 | 72.06 C 58.31 | 11.73
90-150 3.1 7.95 4.00 2.26 |51.65[16.92| 5.24 | 26.19 | S.C.L | 22.08 | 13.59

0-30 95 7.65 9.1 1.67 |61.78(11.10] 4.94 |22.18 |S.C.L | 18.22 6.8

24 30-60 1.03 7.7 7.1 2.1 160.86(12.89| 7.16 | 19.09| S.L 16.22 6.8

60-120 | 0.90 7.75 5.6 1.89 |51.53|16.77| 9.75 | 21.95| S.C 17.74 8.4

25 0-40 2.3 8.00 9.2 1.67 |76.28/9.49| 4.75 | 9.48 L.S 8.24 11.9
40-70 0.55 8.10 8.2 1.68 |39.7340.23| 7.52 [12.52| S.L 9.44 | 13.77

Table (2)cont.:
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Table (4): land capability classification of the studied soil profiles.

Profile | Topography Wetness Soil CaCosz |Gypsum Salln!ty & Rating index % Suitability
No. Content | content alkaliaity classes
C P C P Texture | Depth C P C P C P

1 100 100 95 100 85 100 95 100 70 100 53.7 50.75 | S2 S1

2 100 100 55 100 85 100 95 100 80 100 | 3553 | 80.75| S3 S1

7 100 100 70 100 95 100 95 100 85 100 53.7 91.75| S2 S1

9 100 100 100 100 85 100 95 100 70 100 | 56.53 | 30.75| S2 S1

15 100 100 70 100 85 100 90 100 80 100 | 42.84 76.5 S3 S1

16 100 100 55 100 95 100 95 100 100 | 100 | 49.64 | 90.25 | S3 S1

10 100 100 100 100 95 100 100 100 96 100 91.2 95 S1 S1

11 100 100 100 100 85 75 90 100 90 100 | 51.64 |57.38| S2 S2

5 100 100 95 100 95 100 95 100 96 100 | 8231 |90.25| S1 S1

6 100 100 100 100 85 100 95 100 90 100 | 72.68 |80.75| S2 S1

17 100 100 70 100 85 100 95 100 90 100 | 50.87 | 80.75| S2 S1

4 100 100 100 100 95 100 100 100 96 100 91.2 95 S1 S1

26 100 100 100 100 85 100 100 100 90 100 | 42.08 | 46.75| S3 S3

23 100 100 100 100 85 100 95 100 90 100 | 72.68 |80.75| S2 S1

24 100 100 95 100 95 100 95 100 90 100 | 77.16 | 90.25| S1 S1

25 100 100 55 100 70 100 95 100 96 100 | 35.11 66.5 S3 S2

C: Curreutly P: Potinalitty
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