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TREATISE OF DIFFERENT PHYSIOGRAPHIC UNITS IN
SINNURIS DISTRICT-FAYOUM GOVERNORATE -EGYPT
Mohamed, A.A.; A.O. Abd El-Nabi and A.M.A. Zayed
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ABSTRACT

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, salinity and sodicity, 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 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 level.
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This shows that the slope is from south to north and from east to west Fayoum
Governorate (Moustafa et. al., 1965). El-Fayoum Governorate 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 Governorate i.e.
Yousef El-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).

¢ 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 volumetrically using Collin's
Calcimeter (Richard, 1954).

RESULTS AND DISCUSSION

Updating soil survey is a vital 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
Governorate 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, respectively.

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 level 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 have 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
1 0-30 0 91.0 65 255 S 022 19 235
30 - 150 2 90.0 7.0 3.0 S 0.08 1.8 2.51
0-25 0 17.9 297 524 [ 0.88 14 9.6
” 6 | 25-55 0 145 304 551 c 0.56 15 98
§ 55-120 0 7.9 335 58.6 C 0.47 15 41
s 0-25 0 274 26.3 463 C 113 18 1.8
s 9 | 2545 0 10.2 326 57.2 c 122 16 10.8
2 45-120 0 10.0 314 58.6 8 0.79 AT, 7.6
= 0-30 0 89 277 634 C 115 1:2 10.2
2 10 | 30-70 0 10.6 298 596 c 083 14 14
3 70-120 0 43 30.5 64.7 C 0.67 1.3 1.3
= 0-30 0 238 283 479 C 0.77 138 10.2
12 | 30-80 0 171 29.7 53.2 (¢ 0.65 17 1.0
80-120 0 1.8 32.6 55.6 C 049 16 10.1
0-20 0 458 407 135 L 123 15 49
2 14 | 20-70 0 413 425 16.5 I 0.75 14 58
£ 70-120 0 37.6 453 17.5 L 0.68 15 43
é 0-20 0 65.2 201 147 SL 0.63 14 8.0
= 2 2 | 20-50 0 67.3 16.8 15.9 SL 025 1:5 22
2 S § 50-120 0 62.3 20.3 174 SL 0.21 1.3 6.4
E i 0-35 0 20.8 316 476 C 0.87 16 1.0
7 35 -65 0 144 352 494 [ 063 18 1.8
65-85 0 19.0 28.3 52.7 C 0.51 1.7 1.3
0-25 0 237 246 517 (¢ 131 13 94
3 25 -60 0 19.0 2438 56.2 c 0.67 14 8.0
60-120 0 94 302 604 C 0.52 1.5 9.2
@ 0-25 0 232 283 485 C 088 14 9.56
8 = 4 | 25-75 0 245 212 543 c 0.76 12 8.36
E ? 75-120 0 20.0 229 571 C 0.56 1 5.91
2 S 0-30 0 18.1 324 495 c 112 14 12.9
5| 5 30-70 0 12.5 351 524 c 0.74 15 1.2
70-120 0 10.2 28.7 61.1 C 0.65 1.3 12.0
0-35 0 529 145 326 SCL 048 14 42
8 35-60 0 90.2 6.3 35 S 0.36 15 48
60-100 0 90.3 51 4.6 S 0.33 15 3.6
o 0-30 0 359 19.5 46 C 0.87 12 34
b 15 | 30-80 0 375 236 419 c 0.46 11 28
80-120 0 58.3 23.2 18.5 SL 0.31 1.2 0.52
@ 0-25 0 227 296 477 C 0.69 1.7 10.8
§ 1 | 25-60 0 229 275 496 c 0.55 18 96
s 60-120 0 18.1 284 53.5 C 0.46 1.7 8.2
. = 0-30 0 315 1738 507 c 144 19 39
2 2 .'g 16 | 30-70 0 274 2238 4938 c 1.02 16 39
% e 70-120 0 201 23.6 56.3 C 0.68 1.6 42
e e 17 0-45 0 357 15.7 486 C 074 14 31
2 45-120 0 339 334 32.7 CL 0.25 15 44
= 0-30 0 411 387 202 L 112 13 46
18 | 30-70 0 55.5 16.9 276 SCL 078 126 6.4
70-120 0 38.9 28.7 324 CL 0.36 1.7 6.0
0-25 0 385 18.6 429 C 136 1:3 1.88
13 | 25-60 0 89.3 31 7.6 S 057 16 1.71
60-120 0 89.2 58 54 S 0.22 138 044
< P 0-30 0 18.2 229 58.9 [ 1.71 1T 213
= T 20 | 30-80 0 12.7 26.0 61.3 (¢ 144 18 274
80-150 0 10.8 252 634 C 1.18 1.8 2.77
0-25 0 223 293 484 C 162 19 1.96
21| 25-75 0 266 409 325 CL 133 16 1.53
75-120 0 554 16.8 278 SCL 1.12 0.7 0.81
o 0-20 0 421 283 296 CL 0.89 15 73
< > 19 | 20-90 0 349 326 325 CL 0.56 14 76
90-120 0 31:3 341 34.6 CL 0.33 19 9.2
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Table 3 : Some chemical properties of the representative soil profiles in paste extract.

Soluble ions (me/L)
Physiographic |Prof.| Depth H Ece SAR
unit No. [ tem | P lasmty[ w“ . . - y : .
Ca Mg Na K CO; HCO; Ci SOy
1 0-30 7 24.18 10 51 120 31 0 24 217 647 134
30-150] 79 22.07 96 45 112 2.6 0 37 189 62.9 13.3
0-25 7.82 7.08 17.56 | 11.65 | 408 083 0 25 34 3434 107
W 6 | 25-55 | 785 7.59 19.28 | 1387 | 417 0.75 0 25 29 4410 103
8 55-120 | 7.88 12.0 38.11 | 2119 | 78.1 1.25 0 25 63 73.15 14.3
% 0-25 | 785 1512 | 4361 | 3449 | 985 192 0 25 74 102.02 157
: 9 | 2545 79 18.22 | 56.72 | 3513 | 1264 | 155 0 25 96 120.85 18.6
2 45-120 | 793 | 2310 | 78.91 | 5879 | 1498 | 125 0 3.0 112 173.75 18.0
= 0-30 | 765 374 8.86 6338 | 2170 | 048 0 15 17 18.92 7.9
2 10 | 30-70 | 7.72 4388 9.12 8.86 3041 050 0 15 20 27.39 10.1
3 70-120 | 7.81 515 8.63 499 | 3755 | o041 0 2.0 21 28.58 144
= 0-30 | 784 4.08 544 388 | 3142 | 046 0 20 19 19.98 1438
12 | 30-80 7.75 419 8.97 6580 | 2593 | 029 0 15 18 2249 93
80-120 | 7.74 4.58 114 | 7.21 2718 | 0.29 0 1.5 19 2532 8.8
0-20 | 749 237 6.18 3.69 1372 | 0.15 0 1.0 85 1424 6.2
2 14| 20-70 | 746 2.34 6.21 439 1250 | 032 0 1.0 8.0 14.42 54
= 70-120 | 7.51 285 8.17 588 1400 | 050 0 15 95 16.55 53
§ 0-20 7.83 4.66 6.45 415 36.6 148 0 15 22 2318 15.0
= 3 2 | 20-50 | 776 345 417 289 26.7 075 0 10 13 2051 12
2 z E 50-120 | 7.96 3.33 6.84 458 212 0.70 0 1.0 14 18.32 8.9
é ) 0-35 )] 735 765 | 2123 | 1402 | 402 1.10 0 20 33 4155 96
4 35 -65 749 7.26 1840 | 1082 | 425 092 0 2.0 32 38.64 1.1
65-85 | 7.52 544 15.83 | 8.08 29.8 0.75 0 15 23 29.96 8.6
0-25 7.92 240 1.10 230 | 2115 | 045 0 32 6.9 14.90 16.3
3 | 2560 | 762 6.62 12.25 8.1 451 0.83 0 25 27.0 36.79 141
60-120 | 7.68 6.11 7.86 5.82 46.9 0.58 0 2.0 25.0 34.16 17.9
e 0-25 79 3.88 93 6.4 226 1.70 0 1:2 225 16.3 8.1
8 = 4 | 25-75 8.3 2.80 1.6 23 2275 | 055 0 34 8.1 15.7 16.2
E @ 75-120 83 3.15 184 1.17 315 0.30 0 35 10.8 20.51 209
z 2 0-30 749 3.93 533 312 303 0.51 0 15 18 19.86 147
S 5 30-70 | 767 8.51 1217 | 1082 | 612 1.00 0 20 32 £1:19 18.1
70-120 | 7.96 6.86 14.33 9.16 446 0.58 0 2.0 29 37.67 13.0
0-35 | 768 11.01 | 2854 | 2055 | 724 188 0 2.0 67 5437 146
8 35 -60 8.30 342 1.86 1.18 328 040 0 36 1.2 2144 26.6
60-100 | 7.56 1.89 2.02 1.00 15.9 0.50 0 1.0 7.5 10.92 13.0
0-30 8.1 1.38 27 0.31 9.55 0.22 0 30 6.0 3.78 78
15 | 30-80 8.0 3.06 8.3 4.00 18.5 12 0 35 108 2051 209
80-120 7.6 3.92 1.86 118 32.8 04 0 36 1.2 2144 26.6
- 0-25 | 765 5.07 9.37 674 | 3412 | 050 0 2.0 19 29.73 121
§ 1 | 25-60 7.85 3N 6.39 389 | 2650 | 037 0 1:6 14 2165 1.7
s 60-120 | 7.72 5.39 11.16 | 717 3520 | o4 0 155 21 3144 17
_ = 0-30 8.1 33 102 41 191 04 0 09 15.6 17.3 71
2 g”:gn‘ 16 | 30-70 82 24 6.3 25 155 0.3 0 03 137 106 74
= == 70-120 8.2 12 31 1.2 7.6 0.3 0 0.2 6.9 5.1 5.2
e g = 17 0-45 8.2 235 86 74 89 04 0 0.5 94 15.4 31
2 | 45120 8.2 1.84 6.1 2.5 10.0 0.3 0 04 8.7 98 438
= 0-30 7.84 127 3.92 2.10 6.52 0.18 0 15 45 6.72 38
18 | 30-70 | 7.76 112 364 246 4.98 0.15 0 15 35 6.23 29
70-120 | 768 2.16 7.16 424 9.86 0.35 0 15 8.0 12.11 41
0-25 8.1 17 35 39 1040 | 020 0 21 6.2 9.3 54
13 | 25-60 76 28 6.91 472 16.30 | 050 0 15 95 1743 6.8
60-120 8.1 2.75 10.1 36 1470 | 0380 0 0.6 17.2 7.80 56
< & 0-30 76 26 1283 | 461 933 023 0 046 10.01 16.53 415
= T 20 | 30-80 78 19 7.66 343 8.72 0.19 0 0.33 9.12 10.55 N
80-150 79 17 7.12 3.14 7.55 0.19 0 0.35 7.96 9.69 2.96
0-25 78 29 1464 | 532 9.70 0.34 0 052 10.50 18.98 3.07
21| 25-75 79 18 7.70 335 7.78 0.17 0 0.27 8.44 10.29 N
75-120 8.1 1:1 542 2.15 4.32 0.11 0 0.20 5.25 6.55 2.22
o 0-20 | 7585 5.02 8.94 544 | 3547 | 041 0 25 195 2826 132
< > 19 | 20-90 7.84 218 6.55 455 1063 | 0.10 0 15 75 12.83 45
90-120 | 7385 178 515 3.09 9.35 025 0 1.0 6.5 10 .34 46

respectively. Chemical characteristics i.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 gravel,
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 gravels, 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 level 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 level 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 have 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. Soil 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 alluvial 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 fluvio-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 cover with sand sheet)
have moderately current suitable class promote to highly potential suitable
class except soil of profile 8 which appear less levels.

Soils of fluvio-marine, high terraces appear moderately current
suitability and highly potential suitability.
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Soils of alluvial-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.

REFERENCES

Black, C.A. (1982): "Methods of Soil Analysis". Amer. Soc. Agron. Inc., Pub.,
Madison, Wisc., USA.

FAO (2006): "Guideline for Soil Profile Description”. 3" Edition, ISRIC
Publications, Rome, Italy.

Jackson, M.L. (1958): "Soil Chemical Analysis", Prentie-Hall Inc. Englewood
Cliffs., N. J. VK.

Jackson, M.L. (1975): "Soil Chemical Analysis", Advanced course. Soil Sci.
Dept., Mas., Wisc., USA.

Moustafa, A.H.l.; AM. Ghaith; I. Raafat; A.H. Abd EI-Aziz; F. El-Poghdadi
and F.E. Farag (1965): Soil survey and land classification of Fayoum
Governorate. Report, General organization for Government Printing
Office, Cairo, UAR.

Munsell Color (2009): "Munsell Soil Color Charts". Macbeth Division of
Kollnogen Corporation, Maryland, USA.

Richard, L.A. (1954): "Diagnosis and Improvement of Saline and Alkaline
Soils". United States Department of Agriculture, Handbook No. 60.,
Washington, DC. USA.

Shendi, M.M.; M.A. Abdelfatttah and A. Harbi (2010): Spatial monitoring of
soil salinity and prospective conservation study for Sinnuris District
soils, Fayoum, Egypt. ICSC, 17-19, Environment Agency, Abu Dhabi,
UAE.

Soil, Water and Environment Research Institute (1998): Detailed soil survey
for Sinnuris District, Fayoum, Egypt.

Sys, C.; and W. Verheye (1978): An attempt to the evaluation of physical land
characteristics for irrigation according to the FAO framework for land
evaluation. Int. Train Cent. Post Grad. Soil Sci. Ghent, Belgium PP 66-
78.

Sys, C.; E. Van Kamst; J. Debaveye and F. Beernaert (1993): "Land
Evaluation”. Parts I, Il and lll. Agric. Puplic. No. 7, GADC, Brussels,
Belgium 197 PP.

USDA 2014: "Key of Soil Taxonomy". United States Department of
Agriculture, USA.

745



Mohamed, A.A. et al.

san — agudl) Aablae — (g gl 38 pal Ad) o g0 5ll) Claa o) Callidia A )
N5 Cmal e daaa Jae 5 il s Glafic daal | daaa A ae Gl
ran =83 — A ) 3l Gigadll S pa — Adllg slaall g ol Y Eigag 2gaa

psaill 38 5e siall ey 05 )L B umy Jladll (e pamy Caps sl Adidlaay () s JS e o
A8 s 5l A sl g o) Claa ) cadls (g 5] S 5e ) (e g Apalds 38 50 (3-8 (e
ool Lo A 5ol dilaial dpandll Cilas gl
(U=l Ao gie labias) 4 a3yt Sl gy L1
1. Fluvio-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.
(Aadi e hbias) & e & yes Sl 4
4. Fluvio-Lacustrine, high terraces:
- Typic Haplotorrerts, clayey, mixed, hyperthermic.
(gluY) Ao sie alalias) 4y g3 lysm ) 5
5. Alluvial, moderately high terraces (basin):
- Typic Haplotorrerts, fine, smectitic, hyperthermic.
- Vertic Torrifluvents, fine loamy, mixed, hyperthermic.
- Typic Torrifluvents, fine loamy, mixed, hyperthermic.
(Rari e alabias) Aulill il gyl .6
6. Nile Alluvial, high terraces:
- Typic Torrifluvents, sandy, mixed, hyperthermic.
- Typic Haplotorrerts, very fine, smectitic, hyperthermic.
- Vertic Torrifluvents, fine loamy, mixed, hyperthermic.
(Bsl) sl Jeudl 7
7. Alluvial plain, Vales:
- Typic Torrifluvents, fine loamy, mixed, hyperthermic.
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