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LAND CLASSIFICATION, EVALUATION AND USE
- OF SOME SOILS IN ATMUR EL-NUQRA VALLEY,
KOM OMBO, ASWAN, EGYPT.
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Abstract: The studied area is located at
Utmur El-Nuqra Valley, about 70 Km
east of Kom Ombo city, Aswan
governorate. It is a part of the eastern
desert platean of Egypt. Fourteen soil
profiles, representing 4000 feddans,
were selected for this study to identify
soil taxonomic units of this area with a
special reference to their capability for
agricultural purposes and suitability for
some main Crops.

Based on the physical and chemical
soil properties, the studied soil profiles
were classified down to the family level,
according to soil taxonomy as a) sandy,
mixed (calcareous), hyperthermic or
sandy-skeletal, mixed (calcareous),
hyperthermic or sandy siliceous
(calcareous),  hyperthermic, Typic
Torripsamments, b) siliceous
(calcareous), hyperthermic, Typic
Quartzipsamments, c¢) coarsc loamy,
mixed (calcareous), hyperthermic,
Typic Torriorthents, d) fine loamy,
mixed (calcareous), hyperthermic, Sodic
Torriorthents, and e) coarse loamy,
mixed (calcareous), hyperthermic or ,

loamy-skeletal, mixed (calcarcous),
hyperthermic, Typic Natrargids.

Data obtained from the study reveal
that the soils under consideration are
suitable for irrigation, except some
profiles that show severe or very severe
limitations and are, in turn, not suitable
for irrigation. Due to their very coarse
texture, alkaline (sodic) and/ or saline
nature, these locations are useful for
pasture.

Results concerning the evaluation of
soil suitability for major filed crops
vegetable and fruit trees (24 crops),
reveal that most of the studied soils are
placed into S2 and S3 classes. Data
obtained indicate that date palm is the
most suitable crop (S2-S3) followed by
alfalfa, sorghum, olives, barley and
sunflower, then maize, sugarcane and
onions. Soybean, sesame, beans, banana
and pineapple are considered unsuitable
crops (Nland N2).

Key words: Soil characteristics, Soil
classification, Taxonomic units, Land
evaluation, Arid and semiarid areas.

Introduction

In Aswan governorate, the
cultivated area is mainly located in a
very nmarrow strip (up to 5 Km in
width) of alluvial soils that extends

along the Nile river on both sides.
The eastern desert plateau, with its
rigid topography, encloses several
wadies that occur along the eastern
side of the alluvial soils of the Nile
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valley. Some of these wadies,
cspectally  Khant and  El-Nugra,
represent areas of high agricultural
potentiality due to their large extent,
smooth topography, deep lands, and,
11 some areas, sufficient
groundwater resources (AUSS Staff
1996).

Atmur El-Nugra is a wide area
that extends deeply in the castern
desert plateau. It is considered as
onc of the most promising areas for
agricultural  expansion. It is
characterized by certain geomorphic
urtts and certain soil types that are
being developed. The studied area 1s
located between latitudes 24° 30
and 24° 353'N and longitudes 33° 5°
and 33° 15°E.

The general view of geology and
seomorphology of Atmur El-Nugra
plain constitutes the floor of the vast
depression that lies at Kom Ombo
cultivated plain in the west and is
scparated from it by flat-topped
disconnected hulls. It 1s surrounded
from the south, east and north by
ever-broadenmg Nubian and post-
Nubian sandstone of low tabie lands.
The later is dissected by many dry
wadics which continue to the Nile
Valley. Wadi Kharit has been the
main supply of sediments to Atmur
El-Nugra plain since the Quatermary
time (AUGD Staff 1995 and 1996).

The soil charactenistics,
classification and land evaluation of
some parts in the castern desert of
Egypt have been studied at regional
stages by Hamdi ef ol , (1973), Fathi

et al, (1975). Deregne (1976),
Noman and Khalil (1980), Eram
(1682}, Fanous (1984), Khatter and
Magd (1986}, Mussttafa e of
(1986), Ahmed and Khatter (1990).
Zarhan and Wills (1992), Ibrahim e
al., (1994), Awad (1996), Amura ef
al, (1997), Abd El-Aziz (1998),
Mousa et o/, (2000} and Faragallah
(2001). This study aims to identify
the soil taxonomic units of Atmur
El-Nugra area with connection to
ther capabihity  for agricultural
purposes and their suitability for
some main crops, vegetable and fruit
trees,

Materials And Methods

The area under study is located at
Atmur El-Nugra vallcy, that 1s about
70 Km east Kom Ombo city, Aswan
governorate, Egypt. It s a part of
eastern desert plateau that extends
along the eastern side of the Nile
valley. It lics between latitudes 24°
30 and 24° 35 N and between
longitudes 33° 5 and 33° 15 E
(Figure land 2). The total arca
covers 4000 feddans.

Geologic and topographic maps
and recent acrial photographs of the
studicd arca as well as ficld
observations, were used (o select
vartous locations of soil profiles.
Fourteen soil profiles represcnting
the arca under investigation were
sclected. Each profile was dug to the
switable depth according to the type
and nature of the soil material. All
soil profiles were prepared and
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described according to the standard
procedures and termmology  (Soil
Survey Staff, 1973; Famning and
Fanning 1989; FAOQ. 1990; Soil
Survey Staff. 1998) Soil samples
were collected from profile layers
according to the verticaf
morphological variations.

Soil samples were ar dried,
crushed, passed through a 2 mm
sieve and kept for different physical
and chemical analyses. Gravel
pereentage was measured by volume
tor cach soil layer. The physical and
chemical analyses were performed

using  the methods of Richards
(1969), Page ct al.(1982) and Page
et al(1986). The soils were

classified up to the family level
according te Soil Taxonomy (Soil
Survey Staft, 1998). Land
cvaluation was done according to
Sys and Verheye (1978) and FAO
(1979). Soil surtability classes for
certain crops  were  identified
according to Sys et al. (1993).

Results And Discussion
A-Morphological Characteristics

Morphological investigation of
representative soil profiles 1s given
in Table (1). The results reveal that
the soil surface 1s covered with
descrt pavement with an elevation of
< 150 m below sca level and, in
most locations, has gentle slope and,
in some parts, is almost flat. The
arca is virgin without any natural
vegetation.  Soil profiles are deep
and rather uniform wn texture.

According to the metcorological
information of Kom Ombo Sugar
Factory Station (Table 2), the
prevailing climate of Atmur Ei-
Nugra vallev 15 extremely arnid. The
average daily temperaturc ranges
from 146 to 173 °C in wmter and
from 314 to 332 °C in summer.
The relative humudity mn the studied
arca shows a wide range of 64% in
December to 29% in May. In most
years, the rainfall in the area 1s nil,
except some torrents take place in
few vyears, indicating a very severely
arid climate {Enan, [9¥9:
Faragallah, 2001). So. the dommant
soil moisture regime i the studied
area 1s aridic (torric) with a
hyperthermic  soil  temperaturc
regime.

B-Soil Properties

The Physical and chemcal
analyses (Table 3 and 4) show that
the mvestigated soils are generally
deep, well to excessively  well
drained with coarsc to medium
texture grades. Sou surface is sandy.
loamy sand and sandy loam, in most
cascs, with more fine texture in the
subsurface lavers. Total carbonate
(CaCOs) content 1s rather low to
moderate (042 and 1363 %)
Gypsum 15 very low (0.17 and 0.70
%). Soil reaction is muldly alkaline,
as it is indicated by pH values,
which range between 7.36 and § 48
Total soluble salts are shight to
moderate i most of sotl samples,
except fow soll samples that have
Iugh contents of soluble salts near
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Figure {2): Map of the studied area and soil profile sites.

224



Table £1) : Morphological description of tive studied soil profiles.

Prof. Flevation Staqre Dramage Water Hormons & Color {1) Gravel | Texture | Struciure | Consistence {[V) | Boumdary
Ne | AS.Lim) T tabie (Cm) } depth (Cm} D ] Moist l (n (N Dry | Moist (V)
i 113 Slight | Weli !7 > 150 C1  0-30 P{7.AYR T4y W7.5YR Sfdy - SL I fpl 50 Iriable as
drained 2C2 30-80 | pe(75YR6/2) | HT.SYRS/4) many L] 2mshk h firm as
! 3C3 80-110 ) sh{72.3YR 5/6) | db{7.53YR 4/4) many LS 2 mshk h v. friable -
2 (AR Stight 1 Weil j > 150 Cl D5 sb(7.3YR 5/6) | db{(7.5YR 4/4) many l SL 1ipl s friable as
drained | J 0T 590 I(7.5YR6/) & sH{7SYRS/G) | common S si h | v {riable -
3 1z Slight | Well ! =150 | C1 030 l I 7.5YR 6/4) | sb{7.5YR 5/6) - LS 17pl slhk | v friable as
drained 2C2 30-100 | Ir{5YRG/4) rb(5YR4/3) common $ [1irp sth | v, friable -
& o (entle 1 Well > %) C1 D40 Irb{3YR 6/3) rb{SYR 4/3) - L i Fsbk sth firm as
o grained 202 40-100 | t(5YRSA) | ro(5YR4M) | common | SiL | 2msbk h firm .
117 Slight | well > 150 {CL 020  |yn5YRS/6) | yr3YR 46 - s s SR | v. friable as
Jdrained Cc2 20-79 ry{ 5YRE/G) rb(5YRS/4) - 5 sl h v. tHable ag
€3 70-100 | rb(5YR 5/4) rh{5YR 4/4) common S st vh | v friable -
6 118 Slight | Weil > 150 Ct 010 sH7.5YR 5/6) | db(7.5YR 4/4) - L3 I fpl so | v.{mable as
drained 2C2 1040 b75YR5/M4) d{7.5YR4/4) - SL 2 msbk slh firm -
3C3 40-10¢ | yHI0YR 5/4) 1 d{10YR 3/3) - Sil 2mpl h firm -
7 [RE] Gentle | Well > 150 Ct  0-20 sh{7.5YR 5/6) | ib{7.5YR 4/4) - SL 1{pl 50 frimble | as
drained 2C2 2090 | sh(7.5YRS5/6) | db(7.5YR4/4) - LS IFsbk sth | v. friable as
3C3 90-L10 1 sb(7.5YR 5/6) | ¢B(7.5YR 44 - IS 2 f sk vh | v friabie -
Lo 8 L] Gentle | Well >[50 Cl  0-10 B7.5YR 5/4) d(7.5YR 4/4) - LS I fpf sa [ v. friable as
tn) drained 2C2 1020 | ry{7.5YRGG6) HW7.5YRS/M4) many 5 sk lo loose ag
3C3 3040 { sb(7.5YR 5/6) | db{7.5YT 4/4) [ common S sl so | v. friable as
2C4 40-110 ) K7.5YR 5/4) | db(7.5VR 4/4) § many S sl so | v. friable -
9 118 Gentle | Wei > 150 Cl 040 [ yr(3YR 4/6) yr(SY R 4/8) - SL 1fpl 50 friable as
diained 2C2 40-110 | b(7.5YR5/4) | dX7.5YR44) - L smsbk | & fim -
10 12G Gentle [ Well > 15C Cl 035 H7.5YR 5/4) db{7.5YR 4/4) - 8 st 50 | v. [riable as
drained C2  35-100 | b(7.5YR5/4) diX7.5YR4/4) | common § sl so | v. friable -
T 120 Gentle | Well > 15 Ci 020 b 7.5YR 5/4) db(7.5YR 4/4) | many LS i fpi s0 | v. Friable as
drained 2C2 20-120 | sh(7 SYRS5/6) | db{(7.5YR4/4) | many S sl sih | v, friable -
12 25 Gentle ; Well 2 150 Cl 025 b(7.4YR 5/4) db(7.5YR 4/4) | many 5 sl so [ v. friable as
drained C2 25-100 | sb(7.5YR58) | db(7.5YR4/4) - S st so_| v frinble -
i3 140 Gentfe | Well > 150 Cl1 o-i¢ Irb(5YR 6/44) yT{SYR 5/6) - L3 1fpl so | v.friable | * as
drained 2C2 10-110 | ry{SYRE/6) yi{SYR4/6) | commaon S sl sl h | v. friable -
14 40 Centle | Well > 150 Ct 020 tb{SYR 5/4} w(SYR 4/5) - S 1fpt 50 1 v. friable a3
! deained C2  20-160 | ry(5YRE/6) yr(SYR4/6) - S | fpl so | v. friabie -

Abbreviaticns: Colour (1) P= Pink, pg = pinkish gray, b= brown, sb = strang brown, gb = darx brown, |b = light brown, tb= reddish brown, irb = light raddish brown,

ry = reddish yellow, yr = yeilowish red and yb = yellowish brown.

exivre (1}
Structure (I8}
Consistence (V)
Boundary {V}

S= Sand. 1.§= Loamy Sand , SL= Sandy Loam, L = Loam and Sil = Siltloam,

I = weak. 2 = moderate, [ = fine. m= medium. si= structuriess, pl= platy and sbk>= subangutar blocky.
lo = fpose . so = soft, slh= slightfy hard . b = hard, and vh=very hard . - -

as = abrupt smooth .




the surface. This could be attributed
to the barren naturc of the soil as
well as it reflects the ineffective role
of rarcly occurring torrents and
infrequent showers in  flushing
soluble salts out of the soil surface.
Values of the electrical conductivity
of soil past extract (EC.) range
between 0.43 and 44,10 dS/m. These
soils show no sodicity as they are
mdicated by exchangeable sodium
percentage (ESP) values of < 15 %
and sodium adsorption ratio (SAR)
of < 13, except m profiles 1,4 and 9,

where ESP and SAR arc higher than
15 % and 13, respectively. The
cation exchange capacity (CEC)
ranges between 2.62 and 21.40
cmol{+) Kg. It well corresponds
with the clay content m each layer.
The organic matter is extremely low
(< 0.3 %) due to the prevaihng and
climate. Soil hydraulic conductivity
is found, mn general, to be closely
correlated with soil texture and are
relatively high in various layers of
soil profiles, due to the relatively
coarse texture of the soil matenal

Table (2): Some meteorological data (average/year) of the studied area

(Station of Kom Ombo Sugar Factory).

" Year {emperature °C Evaporation Relative Wind velocily | Rainfall
Max. | Mm. | Mean mm/day Humidity % Km/h Mm
90-98 34.2 14.9 24.6 8.6 46 1.06 0.6
1998 349 15.9 254 9.4 43 1.17 0.2

C-Seil Classification

Classification of soils understudy
was bascd on ficld observations and
laboratory data. Soil taxa present

were  formulated and  arranged
according to the U. S Soil
Taxonomy (Soil  Survey Staff,

1998). In lights of relevant soil
properties, the studied soils are
classified into two orders: Entisols
and Aridisols.

1-Entisols

This order included soils that
have little or no evidence of horizon
differentiation. This may be ascribed

to the continual addition of soil
materials or to the nature of the

prevailing dry chimate  Tow
suborders are recognized:
Psamments and Orthents. At the

great group level, three great groups
could be distinguished; namely,
Torripsamments, Quartzipsamments
and Torriorthents. Under these great
groups, the identified subgroups are

Typic  Torripsamments, Typic
Quartzipsamments, Typic
Torricrthents and Sodic
Tomorthents. Data i Table (5)

reveal that the soils of the different
taxonomic units are characterized by
the following: -
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Table (3). Some physical properties and constituents of studied soil profiles.

SK. S = Skeletal Sand
SK.SL= Skeletal Sandy Loam
C.S = Coarse Sand

Sk.LS= Skeletal Loamy Sand
SK.L = Skeletal Loam

V.F.S = Very fine sand

227

O.M= Organic matter

Pratile | Edepth of 5P H.C % Particle size distribution Sonl CaC03 | Gypsum | OM
No Layer % Cm/ar by V. C.8% VESM | Silt% } Clay% | Texture % % %
(Cm) >0 | 30-100u Grawie
0-30 3136 1.37 4.11 40.99 17.14 27.96 14.81 SL 3.85 0.60 0.10
30-80 36.8 1.19 45.87 25.30 16.95 40.72 17.03 SK.L 6.69 0.25 0.12
[ 80-110 328 5.26 37.00 59.29 17.46 16.79 6.55 SK.LS 443 0.19 0.08
W Mean 34.8 2.35 32.06 38.60 17.14 30.94 13.56 SL 5.30 0.33 0.10
05 304 390 42,59 23.11 35.14 34.84 691 Sk.SL 8.03 0.27 16
2 5-90 23.6 15.29 6.66 934 1.39 297 .24 S L.51 0.21 0.i6
W.Mean 239 14.65 8.66 89.49 3.26 4,75 2.50 5 1.87 0.21 0.16
0-30 26.0 4.97 . 66.39 18.10 8.16 135 L3 3.68 0.36 0.06
3 30-100 4.8 13.56 7.50 80.03 11.75 5.51 27 S 2.93 0.25 4.0t
W.Menan 252 10.98 5.25 75.94 13.65 6.30 4.11 S 3.15 .28 .02
0-dn 38.0 049 2.24 24.77 13.56 315.60 26,07 L 5.52 0.70 0.21
J4 40-100 57.2 0.82 7.14 13.46 10.00 53.39 23.15 SiL 5.10 0.21 0.20
N W.Mean 49.5 0.69 5.18 17.98 11.42 4627 | 24.32 L 527 0.41 0.20
0-20 18.4 11.32 - 89.49 1.97 528 3.26 s 242 0.30 0.15
20-70 17.6 328 2.7 82.50 6.30 6.94 4.26 5 3.60 0.34 0.03
3 70-100 19.6 12.04 119 91.61 0.92 4.04 343 s 1.0% 0.19 0.02
W.Mean | 184 10.52 4.92 86.63 3.82 5.74 181 ) 2.61 0.29 0.08
0-10 304 356 - 62.23 16.57 13.40 7.80 LS 318 0.36 0.09
10-40 272 kAT - 64.87 5.13 2092 9.08 SL 3.68 0.39 0.09
6 40-10 380 332 - 9.28 P73 6% 68 9.31 SiL 13.63 0.27 0.08
W._Mean 34.0 334 - 3125 10.23 49.42 9.09 Sil. 9.60 .31 0.08
0-20 Jre 320 - 38.47 33.62 18.75 9.16 SL 4.35 0.51 0.09
0-90 308 1.29 - GE.19 24.57 9,27 497 LS 2.01 0.19 0.09
7 90-110 324 7.26 - 40.42 38.09 16.90 4.59 LS 6.69 0.20 0.08
W.Mean 31.1 6.54 - 53.28 28.67 12.3% 5.66 LS 3.29 0.23 0.09
0-10 26.8 8.25 312 66.75 17.90 11.73 J.62 LS 385 0.25 0.02
10-30 18.8 9.52 45.00 35.86 3.34 3.51 379 SK.8 2.51 0.25 0.07
8 13-40 24.8 .75 5.00 81.84 7.47 5.83 4.836 S 0.92 0.27 0.01
40-11¢ 220 15.29 38.50 89.36 4.76 3.43 245 FK.S m 0.31 .05
W.Mean 22.1 12.91 33.42 36.17 6.03 4.78 3.2 S 2.80 0.29 3035
0-40 320 2.31 2.60 42.76 i8.89 26.89 11.46 SL 3.43 0.24 gt
9 40-110 412 [.15 2.50 J2.01 14.60 3382 17.57 L 308 0.40 0.3
W.Mean 37.8 .57 2.54 35.92 16.16 32.57 1535 i L 1.25 0.34 0.13
0-1% 0.8 12.83 - 89,56 4.09 368 2.67 S 0.92 0.62 022
10 35-100 216 13.26 20.00 93.65 2.03 149 2.8 S 0.67 0.40 022
W.iiean 213 13.11 13.0 92.22 2.75 2.26 277 | 8 D.76 0.48 0.22
0-20 31.2 711 32.00 3145 45.36 18.85 434 Ls 8.03 017 ot
11 20-120 216 7.91 3800 B6.22 4.5 4.56 4.65 SK.S 1.92 0.2t 0.1
Wiean | 232 | 778 1 3700 | 7709 | 1137 | 694 | 460 | Sk | 134 | 020 | on
0-25 24.8 13.05 41.00 85.54 4.05 8.26 215 SK.5 2.51 035 0.11
12 25-100 25.2 .52 - §2.23 7.85 5.60 4.32 S .42 0.37 0.13
Widean |” 25.1 .40 10.25 85.06 6.90 6.26 3.78 3 1.69 0.36 012
0-10 24.8 2.97 - 76.63 7.54 6.20 9.63 LS 2.0t 0.36 0.23
13 10-110 210 12.83 7.14 2825 595 2.37 342 8 1.00 0.3t 0.14
W.Mean 213 11,93 6.49 §7.20 6.09 2.72 3.98 b 1.09 0.33 0.13
0-20 0.0 5.08 - 37.43 4.31 3.62 4.04 N .50 021 0.27
Bd 20-100 18.6 13.26 1.39 91.64 4.19 1.31 2.66 s 0.42 0.27 0.16
W.Mean 18.9 12.22 £.11 90.80 4.21 1.93 1.06 - 3 0.44 0.26 0.18
Where: Sp = Saturation percentage H.C= Hydraulic conductivity
G% = Gravel by volume $= Sand LS= Loamy Sand
SL= Sandy Loam L= Loam Sil,= §ilt Loam



Table (4} : Some chemical properties of studied soil pmﬁ[és ;

Prot | Depak iy pH EC EC. Soluble anions {meg/1) Soluble anions CEC | ES* | SAR
(:n {meg/)
No. Layer 1:1 dSm' | DSm' Na K Ca” MgT [ co,” cr S0y cmol
(Cm) | kg

0-30 BA7) 5101 | 9.02 : 6826 1.85 [ [9.6 | 406 | 234 | 64.24 | 708 | F1.48 | 2204 | 10.74
30-80 [ 738 1564 | 4410 [ 1609} 061 | 2398 | 64.50 | 143 | 4358 | 575 | 1520 | 18.62 | 13,04
t 80-110 | 765 | 6.78 | 1488 [ 7t.30F 054 | 6496 | 2262 | 1.56 | 1506 | 3.12 1.7 3.05 | 10.77
W.Mean | 7.67 | 10.35 | 26.56 - - - - - - - 12.14 | 16.83 | 14.25

0-3 808 | 064 | 128 44 046 | 519 | 456 | 273 | 7.22 [ 5462 | 810 | 160 | 1.99

? 5-90 833 0.21 | 0.58 7.1 020 | 458 102 | 208 | 2384 1837 | 327 | 1.22 1.01
Waiklean | 8311 023 | 0.62 - - - - - - - 3.54 .24 1.06

031 7971 118 ] 2835 6.2 0.9¢ § 1234 | 812 | 234 | 1075 | 746 | 8.1% | 3.48 1.94

3 30100 (805 033 | 076 [ 3.04 | 023 ] 413 | 2.53 194 1 407 | 229 } 298 1.68 1.66
W.Mean | 803 | 058 | 139 - - - - . - - 454 | 220 | 1.4

0-40 790 ] 1032 | 2280 | 2104 | 079 [ 2058 [ 1345 | 195 { 2302 | 7.50 | 2140 | 2434 | 5101
4 40-100 | 786 | 10.93 | 19.11 | 1654 | 0.67 | 2742 { 11,77 | 234 | 1669 | 671 | 12.20 | 1651 | 37.36
W.Mean | 7.83 | 10.69 | 20.59 - - - - - - - 18.88 | 19.64 | 42.82

0-20 784 025 | 059 | 1.52 | 026 | 461 | 203 | 234 | 294 | 1.79 | 450 | 121 | 0.83

20-70 7951 026 0.68 2.60 0.26 392 .90 2.64 294 1.92 3.20 1.35 1.32

5 M-100 | 7941 027 | 0R0 | 320 § 033 | 362 | LO04 | 261 | 497 1.87 | 470 | 0.85 | 2.10
W.Mean | 792 | 026 | 0.70 - - - - S - 4.99 1,15 1 1.36

0-to 8041 093 | 186 | 670 + 077 | 925 } 570 | 285 | 768 | 742 | 840 § §90 | 245
10-40 780 771 | 1826 | 7390 | 0.85 | 7800 | 2493 [ 360 | 1729 | 450 | 983 | 10.58 | iD.30

6 40-10 800 287 | 774 | 24805 061 3025|1583 | 182 (6497 | 3.29 | 10.12 | 524 | 5.17
W.Mean | 7941 4.13 [ 1031 - - - - - - - 986 | 651 | 6.44

0-20 736 | 230 { 502 | 16601 154 [ 2564 | 1154} 195 | 4259 ) 712 { 1010 | 455 | 385

090 | 754 433 1 878 | 2280 ) 072 {4360} 2720 156 | 8430 258 | 572 | 272 | 3.8}

7 90-110 [ 737 | 675 | 1451 | 3480 | 0.72 | 89.27 | 2639 | 1.94 | 148.1 | 4.17 | 336 | 6.72 | 4.58
W.hean | 748 | 440 | 9.16 - - - - - - - 645 | 383 | 397

0-10 837 | @33 | 087 | 270 | 043 | 524 [ 206 | 234 | 497 1.75 | 490 | 2.24 1.32

10-30 791 097 | 321§ 430 | 079 [ 2196 [ 720 | 182 [ 2539 | 554 | 410 | 219 | 14

8 30-40 848 021 | 043 1.50 § 023 | 306 | 102 | 208 | 136 | 1.28 | 533 1.63 1.05
40-110 | 831 025 | 079 | 260 | 026 | 542 1 205 | 1.56 | 633 | 2.62 | 3.2 1.85 1 134
W.Mean | 8.13 | 038 | 1.20 - - - - - - - 3.76 { 193 1.27

0-40 820} 420 | 1246 | 9960 | L.O8 | 21407 787 | 2.08 | 1185 625 | 1089 | 18.82 | 26.03

9 40-180 | 7.70 { 1242 | 2530 | 1786 | 041 | 69.14 | 1536 | 1.56 | 258.1 | 5.83 | 1568 | 22.70 | 27.48
W.Mean | 7.88 | 943 | 20.63 - - - - - - - 13,94 | 21.29 [ 26.95

0-35 7661 b4l | 4.38 11860 | 090 } 1614 | 10661 1.82 {3095 6.25 | 330 | 303 | 5.08

10 35-100 793 | 045 136 4.70 .46 6.71 3.06 I.56 T 2.67 1.5t t.d42 2.13
W.hean | 783 | 080 | 2.42 - - - - - - - 3.44 198 | 316

0-29 767 102 1 203 | 370 | 061 | 1299 | 411 182 11323} 383 | 579 | 104 | 126

11 20-120 (804 045 | 098 | 330 | 036 | 5147 | 2.08 | 1.82 | 407 | 562 | 439 | 260 1.73
Whean | 798 ] 0.54 | 113 - - - - - - - 504 | 239 | 165

0-25 775) 150 | 461 | 1560 | 1.OB | 18751 752 | 208 [ 3220 | 625 | 262 | 420 | 430

12 25-100 § 831 020 [ 0.53 90 | 0.31 | 108 | 1.01 195 | 226 | 230 | 390 | 127 1.33
W.Mean | 8.17 ] 0,53 | 1.55 - - - L - - 358 | 209 1 207

0-10 794 1 128 | 377 {1240 ] 205 {1575 Ty | 195 | 2949 633 | 1033 ] 2.6 161

13 MW-f10 | 7.84 ] 084 | 236 1 520 | 061 {1232} 495 169 | 16371 262 | 442 | 1.8 1.737
W.Mezn | 7.85 | 0.87 | 249 - - - - - - - 4.96 1.88 | 1.94

0-20 810 066 | 203 | 540 | 192 [ 1330 | 502 § .95 | 1246 | 3.75 | 487 | 287 1.78

14 20-i60 (8241 032 : 082 | 350 ; 043 | 558 | 102 | 208 | 513 1.67 | 337 | 119 .93
W.Mean | 8.21 | 039 | 1.06 - - - - - - - 3.67 1.53 1.90
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a. Typic Torripsamments

The studied soils that are
represented by profiles 3, 5, 7. 8,
11.12 and 13 (Table 5) are coarse 1n
texture with three categories 1. ¢, a)
lpamy sand in the surface layer
followed by sandy texture in subsoil
layers. b) sandy texture in all soil
layers, and ¢) sandy loam in the
surface and loamy sand in the
subsurfacc layers, Some layers show
sandy skcletal texture (profile 8, 11,
and 12). Sail surface has nearly flat
level to gentle slope; water table 13
deeper than 1.5 m; soil profiles are
decp (> 90 cm). Total soluble salts
(EC,) range between 0.43 and 14.51
dS/m, indicating that thesc soils are
free to shghtly salinc (profiles 3, 5,
8, {1, and 12) or shghtly to
moderately saline (profile 7). The
cation exchange capacity ranged
between 2.98 and 10.33 cmol (+)/
Ko ESP is (.85 to 6 72 %; CaCO;
conrent  ranges  between 0,92 and
J.03 % gypswm content 1s between
.17 and 0.36 %, The organic matter
content is very low (< 0.3 %). So,
the taxonomic umts of this subgroup
lic within three familics, 1. ¢. namely
sandy-skelctal, mixed (calcareous),
hyperthermic, sandy, mzxed
(caicareous),  hyperthermic  and
sandy-siliceous {calcarcous),
hyperthermic (Figure 3).

0. Typic Quarizipsamments

The taxonomic unit of this
subgroup is characterized by very
coarse texture, mainly sand (> 92 %
in average), and 1s represented by

profiles 2, 10, and 14. Total soluble
salts that are indicated by ECc
values range between (.58 and 4.38
dS/m, ndicating none  saline
conditions, in most cases. The cation
exchange capacity (CEC) ranges
between 3.27 and 4.87 cmol (+)/ Kg.
Its value for the surface layer of
profile 2 1s relatively Jugh (8.10
cmol (+)/Kg) and well corresponds
with silt and clay content in this
layer The soils are none alkaline, as
the exchangeable sodium percentage
(ESP) 1s less than 15%; calcium
carbonate content ranges between
0.42 and 8.03 % gypsum content 1s
very low (0.21 and 0.62%). Organic
matter is very low (<0.3%). The
taxonomic unit has one family for
this  subgroup; namely, siliceous
{calcareous), hyperthermic (Figure
3)

¢. Typic Torriorthents

The analvtical data (Tables 3 and
4) show that this subgroup (protile
6) has a ncarly flat level, with decp
profile and its water table ts deeper
than 1.5 m. Soil texture is loamy
sand in the surface layer, followed
by sandy loam and silt loam wm
deeper layers. Total scluble salts
that are represented by EC. values
range between 1.86 and 7.74 dS/m,
indicating that these soils arc none
to slightly saline. Cation exchange
capacity (CEC) wvalues  range
between 8.40 and 10.12 cmol (+)/
Kg. Values of ESP are between 1.90
and 5.24 %; CaCQs; content ranges
between 3.18 and 13.63 % with an

229



increase in the decpest layer;
gypsum content 1s from 0.27 to 0.39
%; orgamic matter content is very
fow (0.1 to 0.13 %). This subgroup
has onc family, namly, coarse
loamy, mixed {calcareous),
fivperthermic {Figure 3).

d. »odic Torriorthents

1This subgroup represents the
Torriortents that  have an
exchangeable sodmm perccntage
(ESP) of > 15% and SAR of more
than 13 1n all layers. These soils
nave gentle slope, with a loamy
surface fayer followed by silt loam
onc. The soil profile s deep and
witer tablc 1s deeper than 15 m.
These soils are moderately to
strongly saline (EC, ranges between
1911 and 22 .80 dS/m). The CEC
values are 17.20 to 21.40 cmol
(+)/Kg, due to therr relatively high
clay and silt contents. Gypsum and
organic matter contents are very low
and ranges between 0.21 to 0.70 %
and between 020 to 021%,
respectively, This subgroup has one
familv, namely, finc loamy, mixed
{calcarcous) hyperthermic(Figure 3).
2-Aridisols

Generally, these soils are
characterized by the presence of
some diagnostic horizons, namely,
argillic and natric (profiles 1 and 9).
The soils are ncarly flat to gentle
stope; soil profilecs are deep; water
lable is deeper than 1.5 m. Soil
texture is sandy loam i the surface
layer followed by loamy and loamy

sand i the deeper layers. The
control  section contains >35%
coarse¢ fragments (profile 1). The
clay content ranges between 6.35 1o
1757 % with more remarkable
mcreases in the subsurface laver
than the surface layer. suggesting
the presence of an argillic horizon.
The EC, values range between 9.02
and 44,10 dS/m mdicating moderale
to very strong salmty levels, The
CEC ranges between 7.7 and 15.68
cmol (+)kg, with an increasc with
depth that coincides with increasing
the clay content with depth. The
soils are alkaline, as ESP valucs are
> 15 % and SAR are > 13 (natric
horizon). Calcium carbonate content
ranges between 3.09 and 6.69 %
gypsum content is 0.19 to 0.60 %;
organic matter is very low and
ranges between 0.08 to 0.15 %.
Accordingly, these soils are placed
in the suborder of Argids, the great
gronp of Natrargids and the
subgroup of Typic Natrargids (Soil
Survey Staff, 1994). At the family
level, they are defined as a) loamy-
skeletal, mixed {calcareous).
hyperthermic  (profile 1) and b}
coarse loamy, mixed (calcareous).
hyperthermic (profile 9) (Figurce 3).

D-1L.and Evaluation

Quantitative  ¢stimation of  soil
characteristics, namely, slope, soil
profile depth, dramage, texture,
CaCQ0s;, gypsum, salimty and
alkalinity (sodicity) were used for
the numerical land evaluation. Based
on the sotl propertics (Table 3 and 4)
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Table (5): Taxonomic classes of the studied soil profiles.

Order Suborder Great group Subgroup Family
Aridisels | Arpids Natrargids Typic Natrargids Loamy-skeietal,mixed {calcareous), hyperthermic
_intisols_r P ts | Quartzipsamments | Typic Quartzip t siliceous (calcareous),hyperthermic T
Entisoels P ts | Torripsanunenis Typic Torripsarnments Sandy mixed (calcareous)hyperthermic
Entisols Orthents Torriorthents Sodic Torriorthents Fine loamy,mixed {calcareous), hyperthermic
Entisols Psan t Torrip ts Typic Torrip it Sandy-siliceous (calcareousy, ivvperthermic
T Eatiscls Orthents Torriorthents Typic Torriprthents Coarse - loamy,mized (calecreous), hyperthermic
Entisol P t Torrips ts Typic Torriy i Sandy,mixed (calecreous}), hyperthermic
;_Entisols Psamunents | Torripsamments i¢ Torripsamments Sandy-siliceons (calecreons), hyperthermic
Artdisol Argids Natrargids Typic Natrargids Coarse -loamy,mixed (calecreous), hyperthermic
Entisols P; ts | Quarizipsamments ! Typic Quartzipsar t Siliceous (calecreous), hyperthermic
Entiso! ¥ 2. Torripsa t: Typic Torrij 2 Sandy-skeietal.mixed (calecreaus), hype. “hermic
Entisols Psamments | Torrips its Typic Torrip t Sandy-skeletal,mixed {calecreous), hyperthermic
Entisols Psamments Torripsamments Typic Torripsamments Sandy-siliceous (calecreous), hyperthermic
Entisols Psamments | Quartzipsamments Typic Quartzip 1t Siliceous (calccreous), hyperthermic
134] 167
e ——y
357

} LY
Lagand
ESESESA Torrlosamments
°|::‘-'--—-1—:':'—-—"—3;q Km EEXsTrEd uartzinsimments

frICiaag Torrlerther ts
oy Matrarylas

Figure (3)i soil map (great group level) of the studied

area.

231




and according to Sys and Verheye
(1078) and USBR (1951}, Table (6)
and [igure (4) show that soils
represented by profiles 1, 2, 3, 4, 5,
6, 7,9, 11 and 13 are suitable for
ierigation (order: S). Soils
represented by profiles 4, 6, and 9
arc moderately suitable {class: S2)
with slight to moderate limitations,
where their suitability index for
irrigation (C1) ranges between 51.31
and 6382 Sois  belonging  to
profiles 1, 2, 3, 5,7, 11, and 13 are
marmaally surtable (class: S3) with

moderate o severc limitations that

do not exclude the use of lands for
irrigation; as their rates of (C1) range
between 23.22 and 46.2.

On the other hand, soils of
profiles 8, 10, 12 and 14 arc not
suttable for irrigation (order: N).
These sotl profiles belong to class
Nl with severc or vory scvere
limitations that can be corrected, as
their Ci values range between 21.52
and 24.97,

Under the best conditions of
water availlability for agricultural
purposcs, soils suitable for irrigation
(classes 82 and $3) could safely be
used for agnculture i addition to
the none suitable ones {class NI)
after correcting their severe or very
severe lunitations.

[L-Evaluation of soil suitability for
S0ME Crops.
Soils understudy were evaluated

to determme their suitability for
twenty-four field crops, vegetables

and fruit trees. ldentification of
suitable crops for each soil profiles
under considcration is an important
aim for agriculturc  purposcs.
According to the system of Sys et al.
(1993), data of Ci1 values (Table 7
and 8) reveal that date palm 1s the
best suitable crop for these soils
with S2 and 83 soil classes, except
profile 2. Alfalfa, sorghum, olives,
barley and sunflower followed by
maize, sugarcanc and onion are
suitable . crops for most of the
studied soils. Data in Tables 7 and 8
show that soils represented by
profiles 6, 7, Il and 13 are
moderately  suwitable  (82)  for
growing date palm, olives, alfalfa
and sorghum and margnally
suitable (83) for growing sunflower
and sugarcane. Also, soils of profiles
Il and 13 are swtable (§2-53) for
growing all studted crops, except
soybean,  sesame, hanana  and
pineapple. Alfaifa. sorghum, maize,
sunflower, potato, carrots, onion,
green pepper, water melon, date
palm, olives, citrus, guava and
mango are suitable crops (52-S3) to
be grown in soils of represented by
profile 3. Soils represented by
profile 5 are switable (S2-S3) for
growing all studied crops, cxcept
soybcan, scsame, tomato, beans.
banana and pncapple. Barley and
date pahm arc only the sutable crops
(52-83) for soils of profile 4. Soils
represented by profile 2 are
marginally suitable (S3) for growing
alfalfa, malze, sorghum, and
sunflower.
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Table (6):Evaluation of the studied soils according to land suitability for

irrigation (Sys and Verheye 1978).

corrected .

r b

[T

~

WEEN

Lagund

saEElnoa.nmy puitaipla
s,m hilrg‘lﬂlilv guiissin
s Nortsuttabia

Figure (4): Land suitability map of the studiedarea.
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Prof. ! Rating of limiting properties Suitability
Nao. Slope { Wetness } TFexture | Depth CaCO, Gypsum ( Salinity and Ci Order Class—! Sub-
{Cm} L Yo alkalinity b class
® ) sy | 6P (83) (84) (n)
1 a5 100 7500 90 25 90 76 41.70 5 53 $3sln
2 95 100 40.0 Do 95 g o0 i00 29.290 S 53 53 sl
3 95 100 48,28 90 95 20 100 3527 S S3 §35sl1
4 100 108 103.50 90 95 o0 75 59.70 b 82 S2n
3 95 100 34.50 H 95 20 100 25.22 S 53 53 51
I5 95 106 93.00 %0 o8 %0 91 382 | 8 52 S2n
7 100 100 66.00 90 95 o0 91 46.20 s 83 $3s1
8 100 100 32.80 90 94 50 100 2497 | N | N1.85 | Nisl
o 100 100 86.60 90 95 90 77 51.31 S 52 S2sln
10 100 189 31.96 XN 85 20 98 21.52 N N1-83 Nis1
1 100 100 33.30 o0 95 %0 100 25.62 3 53 S3sl,s3
i 100 100 32.10 50 o3 90 59 2445 | N | NI.83 | Nisi
13 100 160 36.60 bl 95 o0 100 28.16 s |_ 53 83 51
14 100 100 34.50 90 85 90 100 2375 N N1-83 NI 51, 53
Where;
Ci : A suitability index for irrigation.
S1 : Suitable land for irrigation (Ci > 75).
S2 . Land units with more than 3/4 slight limitations and no more
than 2/3 moderate Limitations ( C1 50 to 75).
S3 . Land units with more than 2/3 moderate limitations and / or one
severe limitation that does not exclude the use of the land for
irrigation ( Ci 25 to 50} .
N : Not suitable ( C: <235) .
N1: land units with severe or very severe limitations that can be



Table (7) Suitability of the studied soils for some crops according to Sys et al. (1993)

Prof Field Crops
No. | Altalfa Wheat Barkey Maize Sorghum Mitls Sunflower | Soybean
clTscyascja [scjar{sc{c[scfc{s|clf[s5]c s
| 90 IN J123 [N Jrt2e [N [133 [N {77 EN (169 [N 125 [N |9l N
3 k6 | ST F 130 | N {19 [N {224 [S31265 |53 |87 [N 201 [ 53 L|L
3 358 152 ] 197 JN 199 | N | 307 [S3 | 398 (52 |91 N 280 [ S3 [ 46 | N
4 180 [N | 164 | N Y254 |s3 |01 [N [i65 [N [1S3 | ¥ 73 [N §53 N
3 391 Js2 1205 83205 | S3 1341 {83 1405 |82 [241 |53 306 |85 | 157 | N
6 398 [S2 178 [N 1620 [S2 [ (B3 [N [St3(s2 {183 [N 216 [S3§719 IN
7 412 | 82 1o i N 352 )} s2 ] 18Y [N 384 | S22 | 258 | S3 258 | 83 | 163 N
9 Ba |8 | 161 L_L 551 | sz 198 N [ 160 | N {40 | H 74 N |56 N
11 [ 0% (ST ;207 {83 7211 ['s3 [ 3a5 [ sz Ja2l |§2 | 229 [§3 200 [S3 {165 | N
13 | #e | 527|203 [S3 [2r8 |S¥ [ 383 [ 52 [ 397 |2 | 263 | S 29 [s3als8 [N
Prof Fieid Crops Yegetables
N Sesame | Sugarcane Potato Warrots Tomato Onicn Green Beans
pepper ‘
Cl |SC| Cl 15| Cl {sC} CE {SC| CEISCy Cl SC CI {sC| sl |sC
1 125 | N {91 N [13 [N [105 [N |51 N [136 [N 175 [N [34 [N
2 208 53 |12 N st N 140 N 6.7 N 124 I N 2.1 N 4.6 N
3 280 53 140 | N 208 | S3 1243 SI 176 | M 307 | 83 281 83 { 131 N
1 T3 N a3 T N j 39 N 84 [N |83 TN OIS |wN 76 'n (30 [N
3 306 § 83 | 157 N 236 |83 {258 |53 1191 N 377 | 82 324 |53 |81 N
6 A6 (S T19 N 26 | N 68 N 74 N 197 I N 85 N 27 N
7 230 §83 | 163 N 191 N 143 I N 207 183 [ 337 |S3 169 | N 101 N
9 |70 [N [S56 [N |43 [N |63 [N |75 | N [Ta7 [N 36 | N |33 |N
01 3200 |3 [ 165 [N [234 |63 [ 310 |53 [ 200 |53 | 337 |83 |335 |S3 |77 tN |
13 [219 [S3[ 188 {N [241 {S3 {28+ |53 [ 223 |53 [469 |52 ANIEREN N
Prof. 1 Vegetabies Fruits
lj ::;:L Date paln Olives Citrus Guava Mango Banana | Pineapple
cl {scla fsclcisclct{scf{cjsc]cr]sc]|crfsc]cr]|sc
1 122 [N [ 254 [s3 f134 [N [25 [N J0 N 24 [N 23 N [ 21 N
3 140 I N 1166 [N 151 {N |92 [N [85 | (10D I N 49 N o [N
3 275 1S3 [ 287 [ S3 | 287 |S3 | 239 [S3 f203 [sS3 (266 1S3 11.1 N 18 N
4 87 | W [280 |3 Uik M (30 [N {98 N {7% [N 36 [N J06 N
3 M6 153 1295 L83 | 296 |83 1275 (S35 S3 1318 | S3 136 | N X N
6 125 | N | 436 |82 [437 | S2 49 1IN |143 tN [83 [N 57 [N [13 [N
7 138 N [530 |'S2 1538 [S2 (115 [N [130 [N |t54 [N 69 | N |81 N
9 79 N [30F {S3 [ 216 |53 {26 |N [96 {N |85 [N 33 [N |14 [N
1t MO {85 1428 )52 [ 428 152 )306 jS3 | 223F 1834300 |53 126 { N 131 N
13 | 358 [S2 | 379 §852 [379 [ 52 [ 336 |83 [ 243 [$3 J192 [ 52 123 | N [160 [N

Ahbreviations :

Cl = Suitability index
SC = Suitability class
52 = Modearately suitable (7 35-64)
$3 = Marginally suitable (Ci 20 -34)
N= Not suitable

{ Ci<20)
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Soils of profile 1 are not suitable for
growmng all studied crops, except
datc palm. Soybean, sesame, beans,
banana and pineapple are considered
unsuitable crops(N1 and N2)}o be
grown In these soils due to their
moderate to severe limitations of

fertility, salinity, alkalnity, CaCO;
content and coarse texture. Proper
fertilization and management
associated with intensive leaching
can correct most of currently
encountered soil problems.

Table (8): Suitability ratings for different tested crops.

Egypt. Ph. D. Thesis, Fac. of
Agric., Assiut Univ., Egypt.

region, Egypt. Zapazig ] Agnc,,
Res., 17 (5B): 1799-1806.
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Suitable Field crops Vegetables
Class
' Sc £ 5[ = 2 -
= w o o | 2 x o 2 § = | B
LE‘ =l 8 | BElEI2|8|8 i8 18 |& < |
S2 1E60 -1 30 [20[60] - | - - - - -
S3 10 [30] 40 [30 16| 40 |76 ] - - 50 |40 40
N 30 (70| 30 (50130 60 [ 30 ] 100 [ 100 | 50 {60 60
‘Suitable | Vegetables Fruit
Class
Se ‘ g | { .
3 I i'- .§. o w ~ < g —g
£|E|B888 /8 ¢ |EIElsI2E ¢
E|lSio&BE & (A& |18 Pw 2la | &
S2 20 - 110 10 - 40 (40 - | - T10] - -
S3 30 {301 30 30 - S0 |30 4040130 - |
N S0 {70 | 60 60 100 1 10 1306060 70| 100 | 100 J
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- Sandy, mixed (calcareous), hyperthermic, sandy-skeletal, mixed
{calcarcous), hyperthermic and sandy-siliccous (calcarcous),
fivperthermic, Typic Torrnpasmments.

- Siliceous (calcareous), hyerthermic, Typic Quartzipsanments.

- Coarsc Loamy, mixed (calcarcous), hyperthermic, Typic Torriothents

- Fme loamy, mexed (caleareous), hyperthermic, Sodic Torriorthents

- Coarsc loamy, mixed (calcarcous), hyperthermic and loamy-skeletal. mixed
{calcareous), hyperthermic, Typic Natrargids.

Alaill (3adaty Albg Ay gall Aol Wiadhia (gaad Auipall iad il WY il B e
Lanuhll el all alaaials (Sys and Varheye 1978) VAYA Gl iy Gulu 4aa gt 30
din it duw gl 48l al ) dadle o poemil L s aY) lasalip A Slesly
Ceiall ol gl e Tas dard gb bl Sifsaa Ty Al el laele (82 &S83) 4y sall el o0
- ag sl g daalall 4y Sl Axiag

dilaial 4 e 3 oS Y deelaall cawdl masdl Sys ot al, (1993)  alaid ey
Sy amally Jisl dpalae Go bt Y pana (g ke g da gl i 2 A ol s
Ldlall ool V1 adaae 8 dadea Jualaall 581 sa Al dias o) Al Al o0 e
sy pedlie i Al e M- 5 jlaall a o el WS L el G
s R Lunlia Jaealae il uadl s Sl il = &uallh 50 Loass eadl
— amnaiell ~ Lgeall Jsb ) st A Al g ¢ Al b ad bl ey s
- hliall oas 8 del 3l dsllia e Juelaa Sad bl QS sl - ol @l
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