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ABSTRACT

Giza, Egypt.

Sinnuris District is bounded by Lake Qarun (north), Fayoum District (south),
Tamia District (east) and Ibshwai District (west). The geopedological physiographic
units and its taxonomic units of the studied area could be summarized as follow:

1. Fluvio-Lacustrine, moderately low terraces:
- Typic Torripsamments, siliceous, hyperthermic.
- Sodic Haplotorrerts, fine, smectitic, hyperthermic.
- Typic Torrifluvents, coarse loamy, mixed, hyperthermic.
2. Fluvio-Lacustrine, low terraces:
- Typic Torrifluvents, coarse loamy, mixed, hyperthermic.
- Sodic Haplotorrerts, fine, smectitic, hyperthermic.
3. Fluvio-Lacustrine, low terraces (basin cover with sand sheet):
- Sodic Haplotorrerts, fine, smectitic, hyperthermic.
- Typic Torrifluvents, fine loamy over sandy, mixed, hyperthermic.
4. Fluvio-Lacustrine, high terraces:
- Typic Haplotorrerts, clayey, mixed, hyperthermic.
5. Alluvial, moderately high terraces (basin):
- Typic Haplotorrerts, fine, smectitic, hyperthermic.
- Vertic Torrifluvents, fine loamy, mixed, hyperthermic.
- Typic Torrifluvents, fine loamy, mixed, hyperthermic.
6. Nile Alluvial, high terraces:
- Typic Torrifluvents, sandy, mixed, hyperthermic.
- Typic Haplotorrerts, very fine, smectitic, hyperthermic.
- Vertic Torrifluvents, fine loamy, mixed, hyperthermic.
7. Alluvial plain, Vales:
- Typic Torrifluvents, fine loamy, mixed, hyperthermic.

Data of land evaluation revealed that, soils under consideration, mainly,
suffering from texture, salinityand sodicity, can be recorded highly suitable class with
regard to potential suitabilityby application more suitable irrigation systems, favorable
managements and cultivation appropriate crops.

More suitable crops follows the following descending order:

Sorghum >barley > cotton > olive > wheat> alfalfa > maize.
Keywords: Sinnuris, physiographic unit, taxonomic unit, evaluation.

INTRODUCTION

Fayoum Oasis is a deep depression in the limestone plateau of the
Libyan Desert, into which in the coarse of time, the Nile waters have obtained
access. It has thus affinities in the one hand with the oasis and other great
depressions of the Libyan Desert, and on the other hand with the Nile Valley
and Delta, which are watered by the river. The total thickness of the Nile mud in
El-Fayoum is seldom more than 4-5 meters and is generally very much less.
Fayoum is +25 meters above sea level; while the north and west parts which
are adjacent to Lake Qarun are between -40 to -45 meters under sea lewel.
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This shows that the slope is from south to north and from east to west Fayoum
Gowernorate (Moustafa et. al., 1965). El-Fayoum Gowernorate floor is covered
mainly by Fluvio-lacustrine deposits that belong to Pleistocene/ Halocene
period (Shendi et. al., 2010). Sinnuris District is located in the eastern-north
part of Fayoum depression and covers an area about 24334.8 hectars.

The meteorological data of the studied area indicate that the mean
annual temperature ranges from 11.6 to 28.1 °C in the south of district, while
the mean annual temperature in the north district between 10.5 and 30.7 °C
with an average temperature value of higher than 22 °C. The precipitation
appears a scanty rainfall drops that may occurs between December — April with
an average of 8-17 mm/year, whereas the evaporation rates average ranging
between 3.5 to 10 mm/day. The mean annual relative humidity varies from 32
to 67%. The previous data reveal to the soil moisture regime is "Torric" and the
temperature regime is "Hyperthermic" according to USDA, 2014.

The study under consideration aimed to achieve the boundary of
physiographic units of the studied area, identify the main physical and chemical
characteristics, classification and evaluation of these units.

MATERIALS AND METHODS

Sinnuris District is one of six districts of El-Fayoum Gowernorate i.e.
Yousef EI-Sedeek, Ibshwai, Sinnuris, Tamia, Fayoum and Itsa. It is located in
the eastern north part of Fayoum depression. It is bounded by Lake Qarun
(north), Fayoum District (south), Tamia District (east) and Ibshwai District
(west) and lies within latitude 29° 20" and 29° 30" north and longitude 30° 43'
and 30° 56' east.

The geopedological physiographic map of the studied area was
produced by Soil, Water and Environment Research Institute (1998), which is
the base of current study (Map 1).
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Map 1: Physiographic units and locations of representative soil profiles.
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The exact location of the studied profiles were registered with help of GPS
(Global Positioning System) to achieve representation of different physiographic
units.

Twenty one soil profiles were dug to 150 cm or lithic contact to represent
the predominate characteristics of the identified physiographic units of the
studied area. Soil profiles were described in the field according to FAO (2006).
Soil colour is defined according to Munsell Color (2009).

Soil samples were collected, air dried, crushed, sieved through a 2 mm
sieve and subjected to different physical and chemical analysis. Gravel contents
were determined as percent by volume.

e Particle size distribution was carried out according to Black (1982) using
hexametaphosphate as dispersing agent.

e pH values were measured in the saturated soil paste according to Richard
(1954).

e Total salinity (ECe) and soluble cations and anions were determined in
saturated soil paste extract (Jackson, 1975).

e Sulphate was calculated by subtracting total anions from total cations.

e Organic matter was determined according to the modified procedure by
Jackson (1958).

e Gypsum content was determined by precipitation with acetone (Richard, 1954).

e Calcium carbonate content was determined wolumetrically using Collin's
Calcimeter (Richard, 1954).

RESULTS AND DISCUSSION

Updating soil suney is a vtal important for decision makers and for
management plans. The soil under considerations have seven physiographic
units which were illustrated in map 1. The review revealed that most of Fayoum
Gowernorate cover by Fluvio-lacustrine deposits but these soils were submitted
to agricultural activities which reduce most differences in their characteristics
except their positions or elevations.

Field description, physical and chemical properties of the representative
soil profiles are shown in Tables 1, 2 and 3, respectiwely.

The subsequent is the main characteristics of different physiographic units:
1. Fluvio-Lacustrine, moderately low terraces:

Total area of this unit covers about 53.08 km?® (21.81% of total area of
Sinnuris district). This unit are represented by soil profiles 1, 6, 9, 10, 12 and 14.
These soils show nearly lewvel sloping except soils of profile 1 appear gently
sloping class. Surface features vary between few to common weeds, fine cracks
or low salt accumulations. Distribution of texture classes are sand in the north,
loam in the south and clay between them, so, soil structure is single grain in the
north, massive in the south and blocky between them. The soils which hawe fine
texture appear common distinct slickensides. The contents of gravel, organic
mater, gypsum and lime are 0-2%, 0.08-1.23%, 1.2-1.9% and 1.3-11.8%,
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Table 2 : Particle size distribution, O.M., CaCO: and gypsum contents of the
representative soil profiles.

Partcle size distribution
Physiographic |Prof.| Depth | Gravel (%) Texture| O.M |Gypsum| CaCO®
unit No.| (cm) (%) class (%) (%) (%)
Sand Silt Clay

4 0-30 0 91.0 6.5 25 3 022 19 235

30 - 150 2 90.0 7.0 3.0 S 0.08 1.8 251

0-25 0 17.9 297 524 C 0.88 14 9.6

2 6 2555 0 14.5 304 551 c 0.56 125 9.8

= 55-120 0 7.9 335 58.6 C 0.47 15 4.1

% 0-25 0 274 263 463 C 1.13 18 118

b= 9 25 45 0 10.2 326 £7.2 c 1.22 1.6 10.8

2 45120 0 10.0 314 556 C 0.79 1.7 7.6

= 0-30 0 8.9 27T 63.4 c 1:15 12 10.2

g 10 | 30-70 0 10.6 298 596 C 0.83 14 14

E 70120 0 4.8 30.5 64.7 C 0.67 1.3 1.3

R 0-30 0 238 283 479 c 0.77 18 10.2

12 | 30-80 0 T 297 832 C 0.85 {81 11.0

80-120 0 11.8 32.6 55.6 C 0.49 1.6 10.1

0-20 0 458 40.7 13.5 [ 123 15 4.9

o 14 | 20-70 0 413 425 16.5 L 0.75 14 58
Z 70-120 0 376 | 453 | 175 L 0.68 1.5 4.3
§ 0-20 0 65.2 201 14.7 SL 0.63 14 8.0
= H 2 2050 0 67.3 16.8 15.9 SL 0.25 15 22
1] H E 50120 0 62.3 20.3 17.4 SL 0.21 1.3 5.4
E e 0-35 0 208 e 476 c 0.67 1.6 1.0
7 35 -65 0 14.4 352 494 C 0.63 18 1.8

65-85 0 19.0 28.3 52.7 C 0.51 1 113

0-25 0 237 246 BT c 1.3 1:3 94

3 25 60 0 19.0 248 562 C 0.67 14 8.0

60-120 0 94 30.2 60.4 C 0.52 1.5 9.2

. 0-25 0 232 283 435 C 0.88 14 9.56

s = 4 2575 0 245 212 54.3 c 0.76 1.2 §.36

E @ 75120 0 20.0 22.9 5F1 C 0.56 1.1 5.91

o 0-30 0 18.1 324 495 C 112 1 12.9

3 5 30-70 0 12.5 351 524 c 0.74 15 2
T0-120 0 10.2 28.7 61.1 C 0.65 1.3 12.0

0-35 0 52.9 14.5 326 SCL 048 14 42

8 35 -60 0 90.2 6.3 3.5 S 0.36 15 48

60-100 0 90.3 54 4.6 = 0:33 1.5 3.6

3 0-30 0 359 19.5 446 c 0.67 12 34

'j_:' 16 | 30-80 0 375 236 419 C 0.48 11 238

80-120 0 58.3 23.2 18.5 SL 0.31 1.2 0.52

- 0-25 0 227 298 477 C 0.69 1T 10.8

§ 1 | 25-60 0 229 275 496 c 0.55 1.8 9.6

= 60120 0 18.1 28.4 535 C 0.46 ML 8.2

- ':: 0-30 0 315 17.8 50.7 C 144 1.9 3.9
= = ’g 16 | 30-70 0 274 228 498 c 1.02 1.6 39
= = = T0-120 0 20.1 236 56.3 C 0.68 1.6 4.2
% ;E: & 17 0-45 0 357 157, 456 c 0.74 14 341
o ~ | 45120 0 339 334 32.7 CL 0.25 15 4.4

= 0-30 0 411 3587 202 I 112 1.3 46

18 | 30-70 0 555 16.9 276 SCL 0.78 1.5 64

T0-120 0 35.9 258.7 324 CL 0.36 A 5.0

0-25 0 385 15.6 429 c 1.36 13 1.88

13 | 2560 0 89.3 3:1 7.6 S 0.57 16 1-¥1

60-120 0 §9.2 5.8 54 = 0.22 1.8 0.44

- it 0-30 0 18.2 229 58.9 C 174 15 213
= = 20 | 30-80 0 127 26.0 61.3 C 144 18 274
80-150 0 10.8 25.2 63.4 C 1.18 1.8 2.77

0-25 0 223 293 434 C 1.62 19 1.96

21| 2575 0 26.6 40.9 325 EL 1:33 1.6 1.53

75120 0 554 16.8 278 SCL 1.12 0.7 0.81

= 0-20 0 421 2583 296 CL 0.59 15 7.3
< 2 19 | 20-90 0 349 326 325 €l 0.56 14 7.6
90120 0 313 341 346 CL 0.33 1:9 9.2
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Table 3 : Some chemical properties of the representative soil profiles in paste extract.

Soluble ions (melL)
Physiographic |Prof.| Depth H Ece SAR
unit No.| {cm) P tdSm'll o o iz s = . e -
Ca Mg Na K COs HCO: CI S04
1 0-30 T 2418 10 51 120 31 0 24 217 64.7 134
3J0-150] 79 22.07 96 45 12 2.6 0 37 189 62.9 13.3
0-25 7.82 7.08 17.56 | 1165 | 408 0.83 0 25 34 3434 10.7
= 6 25 -85 7.85 7.59 19.28 | 1387 | #17 0.75 0 25 29 44.10 10.3
= £5-120 | 7.88 12.0 3811 | 2119 78.1 1.26 0 2.5 63 73.15 14.3
% 0-25 7.85 1512 | 4361 | 3449 98.5 1.92 0 2.5 T4 102.02 15.T
= 9 25 45 791 1822 | 5672 | 3513 | 1264 158 0 25 96 120.85 18.6
K] 45-120 | 7.93 2310 | 78.91 | 58.79 | 149.6 1.25 0 3.0 112 17375 16.0
= 0-30 7.65 374 5.86 6.38 2170 043 0 15 7 18.92 79
2 10 | 30-T0 7.72 4.68 9.12 4.66 3041 0.50 0 15 20 27.39 10.1
E 70-120 | 7.81 5.15 8.63 4.99 37.55 041 0 2.0 21 28.58 144
G 0-30 7.84 4.08 544 368 3142 0.46 0 20 18 19.98 14.8
12 | 30-80 7.75 4.19 8.97 6.80 2593 0.29 0 15 18 2249 %3
80-120 | 774 458 11.14 721 27.18 0.29 0 15 19 2532 8.8
0-20 749 237 6.18 3.69 13.72 0.15 0 1.0 8.5 14.24 6.2
2 14 | 20-70 746 234 6.21 439 12.50 032 0 1.0 8.0 14.42 54
H 70-120 | 7.51 2.85 8.17 5.68 14.00 0.50 0 1.5 9.5 16.55 53
§ 0-20 7.83 4.66 645 415 366 143 0 15 22 2318 15.0
- @ 2 20-50 7.76 345 417 2.89 26.7 0.75 0 1.0 13 20.51 12
= H 8 50-120 | 7.96 333 6.84 453 21.2 0.70 0 1.0 14 18.32 8.9
E . 0-35 7.35 7.65 2123 | 1402 | 402 1.10 0 20 33 41.55 9.6
7 35-65 7.49 7.26 1840 | 1082 | 425 0.92 0 2.0 32 35.64 111
65-85 7.52 544 15.83 8.08 2938 0.75 0 15 23 29.96 8.6
0-25 7.92 240 110 2:30 21.15 045 0 32 6.9 14.90 16.3
3 25 -60 7.62 6.62 12.25 51 451 0.83 0 25 270 36.79 14.1
60-120 | 7.68 611 7.86 5.82 46.9 0.58 0 20 25.0 34.16 17.9
L 0-25 79 388 93 64 226 1.70 0 12 225 16.3 8.1
E‘E‘ 4 25-75 8.3 2.80 1.6 23 2275 0.55 0 34 8.1 15.7 16.2
Z g 75-120 8.3 3.15 1.84 14T 31.5 0.30 0 35 10.8 20.51 20.9
z 2 0-30 748 393 533 3.12 303 0.51 0 15 16 19.86 14.7
i 5 30-70 7.67 451 1217 | 10.82 612 1.00 0 2.0 32 51.18 18.1
70-120 | 7.96 5.86 14.33 9.16 445 0.53 0 2.0 29 37.67 13.0
0-35 7.68 1.01 | 2854 | 2055 724 1.83 0 2.0 67 54.37 14.6
3 35-60 830 342 186 118 3238 040 0 36 112 2144 266
60-100 | 7.56 1.89 202 1.00 15.9 0.50 0 1.0 75 10.92 13.0
0-30 81 138 2.7 031 9.55 0.22 0 30 6.0 378 78
; 15 | 30-60 8.0 3.06 8.3 4.00 18.5 1.2 0 35 10.8 20.51 209
80-120 7.6 3.92 1.86 1.18 328 04 0 3.6 12 21.44 26.6
" 0-25 7.65 5.07 9.37 6.74 3412 0.50 0 20 18 29.73 12.1
§ 1 | 25-60 7.85 37 6.39 3.89 26.50 0.37 0 15 14 2165 1T
3 60-120 | 7.72 5:39 11.16 7.7 35.20 041 0 1.5 21 31.44 17
e b 0-30 81 33 10.2 41 19.1 04 0 0.9 15.6 173 Pl
= E"UE: 16 | 30-70 82 24 6.3 25 155 03 0 03 13.7 10.6 74
= = = 70-120 8.2 1.2 31 1.2 7.6 0.3 0 0.2 6.9 5.1 52
< g” 17 0-45 82 235 86 74 89 04 0 05 9.4 15.4 31
B ~ | 45120 8.2 1.64 6.1 25 10.0 0.3 0 04 8.7 9.8 48
= 0-30 7.84 1.27 392 2.10 6.52 0.18 0 1.5 45 6.72 38
18 | 30-70 | 7.76 1.12 364 246 4.98 0.15 0 15 35 6.23 29
70-120 | 7.68 2.16 7.16 4.24 9.86 0.35 0 15 8.0 1214 41
0-25 8.1 1L 35 39 10.40 0.20 0 21 6.2 9.3 54
13 | 25-60 7.6 238 6.91 472 16.30 0.50 0 1:5 9.5 1743 6.8
60-120 5.1 2.75 10.1 3.6 14.70 0.50 0 0.6 172 7.80 56
< e 0-30 7.6 2.6 1283 | 461 9.33 0.23 0 0.46 10.01 16.53 415
= T 20 | 30-80 7.8 1.9 7.66 343 8.72 019 0 033 9.12 10.85 in
80-150 T3 1.7 T2 3.14 7.55 0.18 0 0.35 7.96 9.6 2.96
0-25 7.8 29 14 64 532 9.70 034 0 0.52 10.50 1898 3.07
21| 25-T5 7.9 18 7.70 335 7.78 0.17 0 0.27 G.44 10.29 33
75-120 8.1 1:4 542 2:15 4.32 01 0 0.20 5.25 6.55 2.22
= 0-20 7.85 5.02 §.94 5.44 3547 041 0 25 18.5 26.26 132
= > 19 | 20-90 7.84 2.18 6.55 455 10.63 0.10 0 15 75 12.83 45
90-120 | 785 1.78 515 3.09 9.35 0.25 0 1.0 6.5 10.34 46

respectively. Chemical characteristicsi.e. pH, ECe and SAR are 7.46-7.93,2.34-24.18 dSm "~
' and 5.3-18.6, respectively.

According to USDA (2014) the soil of the unit under studying are
classified into:

- Typic Torripsamments, siliceous, hyperthermic (profile 1).
- Sodic Haplotorrerts, fine, smectitic, hyperthermic (profiles 6, 9, 10 and 12).
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- Typic Torrifluvents, coarse loamy, mixed, hyperthermic (profile 14).
2. Fluvio-Lacustrine, low terraces:

It represents about 37.6 km? (15.45% of total area of the district). Soils
of profiles 2 and 7 are the representative profiles of the unit. The soils appear
nearly level slope with fine cracks. Texture class through soil profile 2 is
sandy loam, while, clay through profile 7, so, soil structure is massive in the
first profile and blocky in the second. The main soil components of grawel,
organic matter, gypsum and lime are nil, 0.21-0.87%, 1.3-1.8% and 2.2-
11.8% respectively. Values of pH, ECe and SAR are 7.35-7.96, 3.33-7.65
dSm™ and 8.6-15.0, respectively.

The soils under consideration, according to USDA, 2014 can classify
as:

- Typic Torrifluvents, coarse loamy, mixed, hyperthermic (profile 2).

- Sodic Haplotorrerts, fine, smectitic, hyperthermic (profile 7).
3. Fluvio-Lacustrine, low terraces (basin cover with sand sheet):

The unit covers about 14.11 km? (5.8% of total area of the district). It is
represented by profiles 3, 4, 5 and 8. The soils show nearly level slope, clay
texture class, except soil of profile 8 which have sand texture with cap of
sandy clay loam, and blocky structure with single grain and massive in upper
layer of profile 8. Main physical properties are nil gravel, 0.33-1.31% organic
matter, 1.1-1.7% gypsum and 3.6-12.9% lime. Main chemical properties are
7.49-8.3 pH values, 1.89-11.01 dS/m salinity and 8.1-26.6 SAR values.
According to USDA, 2014, the soils under consideration classify as follows:

- Sodic Haplotorrerts, fine, smectitic, hyperthermic (profiles 3, 4 and 5).

- Typic Torrifluvents, fine loamy over sandy, mixed, hyperthermic (profile 8).
4. Fluvio-Lacustrine, high terraces:

It is about 37.62% km® (15.46% of area of the district). Soils of profile
15 is the representative one. The slope gradient is nearly level. The texture
class is clay in upper layers follows by sandy loam. The structure varies
between firm which associated with slickenside and friable. The main soil
constituents of grawvels, organic matter, gypsum and lime contents were nil,
0.31-0.87%, 1.1-1.2% and 0.52-3.4%, respectively. The chemical soil
characteristics were 7.6-8.1 pH values, 1.38-3.92 dsm™ salinity, and 7.5-7.8
SAR values. Soil characteristics of the representative profile reveal to soil
classification according to USDA, 2014 as follows:

- Typic Haplotorrerts, clayey, mixed, hyperthermic.
5. Alluvial, moderately high terraces (basin):

It occupies about 35.54% km? (14.6% of total area of the district).
These soils are represented by soil profiles 11, 16, 17 and 18. The soils
appear nearly lewvel slope and few weeds. The soil texture class is clay in soil
profiles 11 and 16 and varies between loam and clay in others. Soils which
have clay texture appear blocky structure and slickenside phenomena in the
subsurface layers, while other have massive one. The soils of this unit have
0.25-1.44% organic matter, 1.3-1.9% gypsum, 3.1-10.8% lime, 7.65-8.2 pH
values, 1.12-5.39 dS/m salinity and 2.9-12.1 SAR values. According to the
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previous characteristics and USDA (2014) the soils under investigation can
classify as:

- Typic Haplotorrerts, fine, smectitic, hyperthermic (profiles 11 and 16).
- Vertic Torrifluvents, fine loamy, mixed, hyperthermic (profile 17).

- Typic Torrifluvents, fine loamy, mixed, hyperthermic (profile 18).
6. Nile Alluvial, high terraces:

This unit takes up about 43.57 km® (17.9% of total area of the district).
Soils of profiles 13, 20 and 21 are the representative profiles. The surface
appear nearly lewel slope, fine cracks and many weeds. There are clay
texture class through profile 20 or in the surface layer of the rest, while the
others hawe clay loam & sand clay loam or sand. The main soil components
are 0.22-1.71% organic matter which decrease irregular with depth, 0.7-1.9%
gypsum, 0.44-2.77% lime and 1.1-2.9 dsm™ salinity. Values of pH vary from
7.6 to 8.1, while values of SAR change between 2.22 and 6.8. Data of
different soil characteristic indicate that the soil under consideration classify
according to USDA (2014) as follows:

- Typic Torrifluvents, sandy, mixed, hyperthermic (profile 13).
- Typic Haplotorrerts, very fine, smectitic, hyperthermic (profile 20).

- Vertic Torrifluvents, fine loamy, mixed, hyperthermic (profile 21).
7. Alluvial plain, Vales:

About 15.87 km?® are covered by these deposition (6.52% of total area
of the district). This unit are represented by profile 19, which have nearly level
slope, clay loam texture class and massive soil structure. Organic matter
contents change from 0.33 to 0.89%. Gypsum contents vary from 1.4 to
1.9%. Lime contents differ from 7.3 to 9.2%. Soil pH values are from 7.84 to
7.85. Soail salinity records 1.78-5.02 dSm™, while values of SAR are observed
between 4.5 and 7.5. According to USDA (2014) the soils of alluval plain
(vales) belong to:

- Typic Torrifluvents, fine loamy, mixed, hyperthermic (profile 19).
Land evaluation:

Different representative soil profiles were evaluated according to Sys
and Verheye (1978) system. Data in Table 4 show that soils of fluvio-
lacustrine, moderately low terraces vary widely from not suitable to highly
suitable in current suitability. These soils appear highly suitable class in
potential except soils of profiles 1 and 10 show marginal and moderately
suitable classes, respectively.

Soil of fluvo-lacustrine, low terraces record moderately suitable class in
both current and potential in profile 2 and marginal raise to highly suitable in
profile 7.

Soils of fluvio-lacustrine, low terraces (basin cowver with sand sheet)
have moderately current suitable class promote to highly potential suitable
class except soil of profile 8 which appear less lewels.

Soils of fluvio-marine, high terraces appear moderately current
suitability and highly potential suitability.
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Soils of alluval-moderately high terraces (basin) show moderately

current suitability and highly potential suitability for profiles 11 and 16 and

highly suitability in both current and potential suitability for profiles 17 and 18.

Soils of Nile-alluvial, higher terraces appear marginal to high suitable
class for current suitability and moderately and high suitable class for

potential.

Soils of alluvial plain (vales) record highly suitable class for both current

and potential suitability.
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Generally, soils under consideration mainly, suffering from texture,
sodicity and salinity, can be recorded highly suitable class with regard to
potential suitability by application more suitable irrigation systems, favorable
managements and cultivation appropriate crops.

More suitable crops:

According Sys et. al. (1993), data reveal to more suitable crops follows
the descending order:

Sorghum > barley > cotton > olive > wheat > alfalfa > maize.
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1. Fluvo-Lacustrine, moderately low terraces:
- Typic Torripsamments, siliceous, hyperthermic.
- Sodic Haplotorrerts, fine, smectitic, hyperthermic.
- Typic Torrifluvents, coarse loamy, mixed, hyperthermic.
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2. Fluvio-Lacustrine, low terraces:
- Typic Torrifluvents, coarse loamy, mixed, hyperthermic.
- Sodic Haplotorrerts, fine, smectitic, hyperthermic.
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3. Fluvio-Lacustrine, low terraces (basin cover with sand sheet):
- Sodic Haplotorrerts, fine, smectitic, hyperthermic.
- Typic Torrifluvents, fine loamy over sandy, mixed, hyperthermic.
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4. Fluvio-Lacustrine, high terraces:
- Typic Haplotorrerts, clayey, mixed, hyperthermic.
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5. Alluval, moderately high terraces (basin):
- Typic Haplotorrerts, fine, smectitic, hyperthermic.
- Vertic Torrifluvents, fine loamy, mixed, hyperthermic.
- Typic Torrifluvents, fine loamy, mixed, hyperthermic.
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6. Nile Alluval, high terraces:
- Typic Torrifluvents, sandy, mixed, hyperthermic.
- Typic Haplotorrerts, very fine, smectitic, hyperthermic.
- Vertic Torrifluvents, fine loamy, mixed, hyperthermic.
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7. Alluval plain, Vales:
- Typic Torrifluvents, fine loamy, mixed, hyperthermic.
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