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ABSTRACT: The soils along El-Salam Canal territory in North Sinai
peninsula are considered as one of the most promising areas for
agricultural expanstion. It is characterized by certian geomorphic units
and certain soil types which are developed upon them. The aim of the
present study is to determine the morphological, physical and chemical
properties in order to classified according to USDA (1998). The smls of
the studied area belong to the following ¢ taxonomlc units.

"1) Soils of South El-Qantara, Rabaa and Bir El-Abd are classified mto
the:
- Order : Entisols:
a) Suborder: Psamments
Great group: Torripsamments
Subgroup: Typic Torripsamments (prof Ies 4,5,7,8 and 9)
b) Suborder: Aquents
Great group: Psammaquents
Subgroup: Typic psammaquents (prof Ie 6).
2) Soils of El-Tina plain contain a saline horizon and the soils of
El-Ser and El-Qawarir are formed on calcareores deposits and

contain calcic horizon, therefore, these soils are classnfied into the
Order: Aridisols:

a) Suborder : Salids
Great group: Aquisalids
Subgroup: Gypsic Aquisalids (profi Ies land2).
Great group: Haplosalids
Sub group: Typic Haplosalids (profile 3).
b) Suborder: Calcids
Great group: Haplocalcids
Subgroup: Xeric Haplocalcids (profiles 10 and 11).
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N‘fRODUCTION

The govemmental authorties of

Egypt give great attention to the
reconstruction of the Sinai Peninsula,
which occupies about one thenth. of
the total area of Egypt. Since then great
efforts have been started to develop
the * Sinai peninsula socially and
economically. One of the area for

future projects of horizontal expansion -

is that situated along El-Salam Canal in
the north part of Sinai peuinsula. El-
Salam canal is one of the main
. . promising prOJects for reusing. the
. »«drainage water in - imrigation, namely
‘Hadus -and El-Serw drains after mixing
- their ‘water with Nile water delevered
from Damitta branch.

- General information about the

studied area;

1- Location:

Eleven soil ﬁroﬂl&s’ were dug in the

North of Sinai Peninsula representing
the soils of El-Salam Canal project.
The location of the studied profiles are
shown in Fig. (1).

2- Climate: S
The climate of the studied area is
almost Mediterranean, with dry mild
summers and fairly cool and rather wet
‘winters. The mean-annual temperature
is 24.7°C, the air temperature rises to
. 38.9 °C.dusing sumimers days and falls
to 11.2°C during the coldest winter
night. The .average rainfall, however
which occurs mostly from November
to February is only about 73.3 mm.

concentrating the salts on the soil
surface.

Abd-Allah, et. al.,

3-Geology and geomorphology:

From a geological point of view,
these soils are formed from different
sources namely: limestone with marl
intercalations, sand limestone,
dolomite limestone, clay, loose
quartizitic sand and gypsum alternating
with sand and clay beds.

The studied area is characterized by
conspicuous geomorphic units which
are quite different than those existing

-along the . northem -coast of Egypt.

The geomorphic formation given by
Dams and' Moore (1985) pointed out
that the studied area has four distinct

‘geomorphic units namely:

1- Coastal sand beach which extends
from east to west just parallel to the
Mediterranean coast with a
complex of shore bars. It is almost
flat of variable width -and
essentially composed of loose sand
mostly affected by salinity due to sea
water intrusion.

2- Mobile elevated sand dunes which

covers a relatively large area. It is

~composed of mobile elevated
crescented sand dunes related to
longitudinal barckhar and complex
_types with no specific direction
pertaning to certain locality.
Topographically their terrains are
almost flat to undulating,

"3- Ef-Tina plain extends in a

northwest divection for about 75 km.
“with a width not exceeding 25 km.
The surface of this plain is
accasionalty dotted with low sand
dunes, sand accumulation and loess .

- Evaporation plays on important role i~ hummocks.amnd in- some-localities of

this plain, quite large patches of salt
evaporates are present as a result of a
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Lacation of the studied soil profiles.
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complex cycle of leaching and
evaporation.

4- Level trrain with eaolian sand
deposits, it is accupies a relatively
large flat area and located in the
northeastern side of the Suez canal. It
is cover with aeolian sand deposits.

However, some parts, such as El-

Qantara  are dotted by - highly
vegetated salty flats.

Therefore, this study may be
regarded as a basis for better
understanding of the soil
characteristics, classification, probable
environments of deposition of these
areas. Such a study is performed to
present how to deal with the different

- soils in horizontal expansion for

agricultural uses.

MATERIALS AND METHODS

Filed studied were carried out on
two havdred augers and eleven
representative soil profiles as their
morphological features were examined
and recorded on bases of FAO Guide

lines (1990). 37 soil samples were

collected and air dried, seived through
a 2 mm. sieve and subjected to the
following analyses:

1- Particle Size distribution was carried
out for soil samples by Pipette
method (Kilmer and Alexander

1949).

2- Calcium carbonate content was
determined  volumetrically  using
Collin’s calcimeter.

3- Organic matter determinations were
undertaken according to Wakley and
Black method (Black, 1965).

-mentioned before

Abd-Allah, et. al.

4- Gypsum content was determined by
the acetone method (Richard’s
1954).

5- Electrical conductivity, pH, $oluble
cations and anions composition of
the saturated soil water extract were
conducted according to (Page. 1982).

6- The soils are classified as to the soil
Taxonomy (1998).

RESULTS AND DISCUSSION

The diagnostic horizons and other
relevent morphological features which
are formed in the studied area are
outlined as Salic, Gypsic and Calcic.
Every diagnostic horizon of those
is discussed in the
appropriate place. The presence of
calcium carbonate accumulations as
lime nodules and soft concretions,

- grayish mottles and gypsum crystals

are features characterizing the soils of
El-Tina plain and have salt crusts on
the surface, while the other soils have
desert pavement and few rock
outcrops. The effect of erosion by wind
is obviously noticed in the formation of
desert pavement where coarse
materials such as gravels and pebbles
are left behind as well as the presence
of ventifacts. On the other hand the
effect of wind erosion was observed in
the soils of . sout east El-Qantara, Bir
El-Abd and El-Ser and El-Qawarir.
Generally the studied soils are deep.

Morphological descriptions of the
studied soil profiles are summarized in -
Table (1). Data of some physical and
chemical properties are shown in
Tables 2 and 3.



Table (1): Morphological description of the studied soil profiles.

. ‘Profile | Depth Colour Consistene Lime and Lower N
-atl Texture |Structure Q
Location|' ;| "N, Dry Moist Dry}. Moist gypsum  |boundary ‘{g
0-10 {10 YR 5/1{10 YR 4/1| S.C.L | w.cs.b. | So [ths . mp vfesco c.s. ‘%
1y | 106510 YR 5/1[10 YR 42| S.CL | w.esb. | So [ms ; mp . o c.s. <
65-90 |10 ‘YR 7410 YR 53| SL | sg [ L s sp efecg ‘éyp .. >
= 90-150/10 YR 7/4|10 YR 43| LS | sg | L [ns . np )éeecgyc ol 3
= - = , ' ) vIies co - &
- 020 |10 YR §/3 10 YR33| SCL| m JSols . p| p ey gvp. c.s. ~
g (2) |20-50 {10 YR 43|10 YR 41} C. w.cab. | Fi.fvs , vp M cry. gyp. d.s =
= 50-90 110 YR 4/3]10 YR 3/1] C.- | w.eab. {Fi.jvs , vp vfesco c.s N
i 90-150/10 YR 5/6/10 YR 5/3! S.C.L | w.esh. jFriss . p v fe s co - <
&= 0-15 |10 YR 5/6110 YR 3/6f S.L m. So |'ss , sp v fesco c.S. E_
15-45 [10 YR 7/6[10 YR 6/6| S.L. sg. | L [ss . sp viesco c.s. 0
(3 45-95|10 YR 4/3[10 YR 33| S. | 'sg . |L ]ns , mp Mo‘(lifgrsycgyp cs. S
' 3 vfesco ' | '
_ 95-150{10 YR 7/6|10 YR 6/6] SL. sg, | L |ss . sp| Flon g, ,g
v ‘ 0-30 {10 YR 6/3]10 YR 53] S. 's.g.. L.-|ns , np] fscoco. d.s D
|8 (4) {30-70 {10 YR 8/4({10 YR 6/4| S. s.g. L. |ns , np| fscoco- d.s N
ool 70-150{10 YR 6/3{10 YR 5/4| S. | sg [L. ns , mp} fsco - o
=8 0-20 |10 YR 6/4]10 YR 4/4] S. sg |L |ns , np fs co “d.s S
23 (5) |20-75{10 YR 5/4{10 YR 474| S. s.g. L. {ns , np fsco d.s S
A= 75-150/10 YR 6/4{10 YR 4/4| S. sg2 | L |ns , np fsco -
0-10 {10 YR 6/1{10 YR 572] S. ma [So[ns , np| p 2SCO cw
(6) e b -F.cry.gyp.
s 10-90 {10 YR 6/1{10 YR 52| S. ‘ma, |So.|ms , mp| vfco c.s.
= 90-150/10 YR 6/1{10 YR 522 S. .S.g. L.lns , np]° vfco -
g 0-25 [10 YR 7/4]10 YR 6/4] S.- 5.8 L. |ns , np v s co d.s
(7) |25-70 [10 YR 7/2{10 YR §/1} S.’ s.g. L. [ns , np visco d.s
70-130}10 YR 7/3]10 YR 6/4{ S. S.8 L.[ns , np v fsco -

6091
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Table (1): Cont.

Colour -

. Profile| Depth : 2l Consistency |Lime and| Lower
Location No. | No. Dry Mot Texture Structure Dry| Moist | gypsum |boundary
2 ‘ | 0-35 [10 YR 7/3{10 YR 6/4| S s.g. L. |as , np| msco c.s.
< (8) |35-65(10 YR 7/3|110 YR 6/4] S s.g. L. [ns , np| msco c.s.
e - - |65-150/10. YR 8/3|10 YR 6/4f S __s.g. L. |ns , np| msco - -
= 170.35 [10 YR 8/4[10 YR 6/4| S. m |So|ns, np| msco | ds
= .(9) '} 35.85 {10 YR 8/3|10 YR 7/3| S. sg |L. [ns, np| msco “ds
. 185.150(10 YR 8/3/10 YR 7/31 S. g |L.|ns , np| msco -
\ . 0.20 (10 YR 8/4|10 YR 5/6| S.L. s.g L.-{ss ,. sp| msco c.s.
9 . '(10) 20.70 {10 YR 8/4{10 YR 6/4| S.C.L .ma. So|s , p| msco ‘¢.8.
£ .E | +170.150|10 YR 8/4{10 YR 6/4| S.L. ma Sh |ss , sp| msco -
= ; -7 10.15 |10 YR 7/4|]10 YR 5/4] S.L. s.g. L. [ss , sp| msco ds
wos . -15.60. [10 YR 7/4(10 YR 5/4| S.L. s.g. L. |ss. , sp| msco c.s
=9 ‘(11) '60.80 {10 YR 8/6(10 YR 5/6( L.S. sg |L.|ns, np| msco | es.
= 80.150|10 YR 7/6|10 YR 5/6| .S.L. s.g L. |ss , sp| msco -
-, . Lower
Texture . Structure Consistencey ‘ Lime _Gypsum | Boundary
S :Sand sg ':Singie giin So :Soft {v :Very : éry : Crystaljc : Clear
C : Clay ma : Massive L :Loose fe : Few v :Very |s :Smooth
SCL : Sandy clay loam |sb : Sub angular blocky{Fi :Firm s : Soft fe :Few d : Diffuse
SL - : Sandy loam ab : Angular blocky - |Fa : Friable ~]co : Concretinos|m : Many
LS :Loamy sand W' : Weak ms : Moderately sticky [m : Many
¢ :Coarse -|mp : Moderately plastic
_Js . :Slightly - . :
n :Non
v ivery
sh_: Slightly hard
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Table (2): Particle size distribution, textural class, CaCO; , O.M. and
ypsum contents of the studied soil profiles.

. Particle size - e
Location .P;):Ie ?:&t)h 'dlstri.bution (%) T::&;:;e Ca,,f,i?” O‘,Zl .qy,',’z,““‘
- - 1 C.S | F.S | Silt [Clay 1
0-10 | 05 559 197 239] scL 03 1.4 2.00
(1) 10-65] 379 250 134 237} S.C.L - .02 0.9 6.70
6590 f 690 127 71 1t2] S.L 09 07 260
| 90-150] 740 120 80 60] LS. 17 06 260
S 0.20 [ 226 423 155 196] SCL . 04 1.0 810
2l 20-501 16.1 354 189 296} C . 02 08  9.60
= 5090] 126 372:209 293] C 03 06 - 150
"_T 90-150] 19.0 513 102 195] SCL 25 02 150
= 0-15 [ 389 345 123 143] sL 04 1.1 260
3 1545] 71,7 1.1 71 104] SL .03 09 080
45-95) 26.0- 31.0 104 327} s.L 28 09 4.40
95-150 )87 153 70 9.1 SL 11 04 210
- 0-30 | 49 882 29 42 44 62 013
fa | @ |3070] 45 899 24 32 26 01 017
= s 70-150f 56 894 2.7 4.0 S 26. 01 022
‘55 [ 020 { 157 814 06 23 61 01 018
oL | 5) |2075) 132 847 12 27} 53 01 - 018
N 75-150] 93 864 11 32] 66 0.1 022

010 § 111 851 32 28
(6) |10-40) 75 845 53 27
4070 | 92 863 33 12

24 0.6 2,90
1.9 0.3 0.86
0.5 0.2 0.61

0251129 821 32 18
(M |2570] 78 852 53 1.7
70-150) 11.1 849 23 1.7

84 01 020
0.6 01 ' 050
0.5 02 020

Rabaa

035 1159 801 28 12 224 02 020

wnnlven nfgwm nnifn ngn & i v

3 8) |3565] 115 839 33 13 S221 01 020
_‘f 65-150] 8.9 871 22 1.6 244 0.1 __ 060
[25) 0-35 [ 195 755 38 1.2 221 03 030
= (9 [3585]0208 722 48 22 211 02 020
A 85-150] 165 775 40 2.0 212 00 020

.[ 020 [276 s62 69 93] SL 252 02 120
o, | (10) |20-70 | 309 33.1 166 194] sCL 508 02 120
SC - |70-150] 339 344 177 141] SL 479 oq 130
53 " 015 | 61.6 222. 63 99] SL 342 01 040
n = 15-60 ] 44.1 375 65 11.9] SL 259 0.1 0.50
= 1 (1) feos0] 103 798 45 s4] Ls 235 o1 020

80-130§ 33.1 468 85 117} SL . 208 01 120

~ C.S.= Coarse sand - F.S.= Fine sand
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Table (3): Chemical composition of the soil saturation extract of the

studied soil proﬁles |

| EC] C ons’\m /L) |°  Anjons (meq/L
- Location ’Pr;ﬁle Depth] ; dg: :ﬁ | )+ - ( g ) _
0. | (em) mica™ [Mg" |Na"-| K* Jcoy"[HCOs | or [s0,
- 0-10 |70 219] 156 796 as00 230} - T6 so00 473
a |106sf7s 171 156 692 2300 340F - 1.8 3000 180
6590 |8.1 110§ 208 558 1100 230} - ' 287 1600 187
.5 90-150J8.2  133] 364 506 1500 30.0} - - 2.8 2000 389
= © | 020 J7.0 192] 156 1302 3700 630F - 22 ~ 5500 281
& | (g [2050076 1390 313 987 1600 300 . 12 2300 628.
= 5090 |7.5 143] 413 1401 1400 270f .- . 1.6 2000. 1242
n 190150177 142] s21 1250 1500 270] - 2.0 2000 1296
e 015 {79 104] 156 1035 1400 140} - . 12 1500 1104
@) |1545]78 152 210 1695 2200 4r0f - . 14 3500 o4
_, 459583 127] 363 928 1600 32.0] -- - 1.6 2000 821
-_195-150§7.0 206,263 550] - 1.0 4800 1621
. 020 82 10f 32" 29 35 o5 - 20 30 s1
;3 a1 @081 13] 41 35 s0 04 - 12 40 18
ol 70-15018.1 1.1} 3.1 29 46 04 - 02 42 66
=] 020 |76 0S| 12 100 23 0 710 29 09
S = | (5) 2075079 o&] 10 08 26 02} - 16 29 07
28| 1oegsol7s 03] 08- 67709 o3f - 0s 14 07
0.10 8.5 3101700 7501639 20] - 3.0 3000 7.0
@ | (6) |1040]83 31.6] 750 750 1600 18} - 3.0 3000 130
2 40.70 182 39.6190.0 930 2125 04 - 44 3800 115
g : 025 |85 2] 35 35 550 08] - 20 40 560
(7) [2570185 55 21 40 440 03]- - 20 31 500
70-150182 ~ 3.6] 3.0 33 300 03} - 20 . 40 305
' 3 035 87 26] 82 73°100 65]:- 48 180 40
< B) [3s6s)70 25f 70 80 70-30F - 20 ‘160 7.0
iy 65-1509.2° 2.0} 60 - 65~ 65 10} - 20 175 05
Ff‘ , 035 86 o5] 05 o5 48 02f - 05 18 40
= (9 |3ss85)88 o4} 10 1S 12-03f - 05 ' 15 20
' ' 85.150]88 02] 04. 19 05 01} - 05 05 1.0
020 {83° 48] 160105 226 09] - 19 - 306 175
T . (10) | 2070 82 13.6] 290 27.1 1103 OGS} - - 09 1241 417
C ‘5 70-150§8.3  13.6§ 300 27.0.1103 @5] - 0.7 129.2° 379
gz 015 fo. 9] a0 27 615 03] - 19 301 277
<8 1560090 1o} 727 25 1m90.02] - 19 884 441
& (1) |oso |89 48] 40 27 425 02] - 29 . 340 123
80-150§9.2 13.8] 165 120 1238 02] - . L5 1 90.1"60.1
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The soils under study have been
developed under arid conditions. The
prevailing ‘arid climate, difference in
the parent materials and the age of the
area are the dominant factors affecting
the formatjon and natural of the soils.

Applying sonl Taxononw (1975)
and Keys of soil Taxonomy (USDA
1998), the soils of El-Salam Canal can
be classified into two orders, Entisols
and Aridisols (Fig. 2 and Table 4).

1- Entisols:

This order includes the soils of
South east El-Qantara, Raba and Bir
El-Abd. These soils are mineral soils
devoid of any observable signs of soil
development and do not have any
diagnostic horizons. The texture is sand
and the soils are usually dry in all parts
of the year and do not have cracks or
lithic and or paralithic contact within
50 cm of the soil surface. They are a
torric moisture regime and thermic
characteristic. Therefore, these soils are
placed in the order Entisols, Suborder.
Psamments and Aquenis. ;

1- Sub order Psamments:

Soils of profiles 4 and 5 (South east
El-Qantara, profiles 8 and 9 (Bir El-
Abd and profile 7, (Rabaa) are deep
sandy devoid of fragments of any
diagnostic horizons and usually are
dry in most of the year within one
meter of the surface. These soils
are suggested to be placed to the
suborder Psamments and great group

Vol .30 No44). 2003
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Torripsamments and sub group Typic
Torripsamments. Accorﬂmg; fo the
particle size classes and mme}alogy of
these soils three fam:hes Jevels were
distinguished as follows

1- Typic Tompwmments siliceous,
 thermic (Profiles4, 8 and 9).

2- Typic  Torripsamments,  mixed,
thermic (profile 3).
3- pic Totjripsammc)nls, sandy,
thermic (profile 7).
2- Sub order Aquents:
~The  Aquents suborder  are

permianently or esasonally  wet
(Saturation) and indicatinig the aquic
condition within. 50 em of soil surface.
The_Aquent in the studied area is
found in Rabaa soils (profile 6) in the
low parts of sand_dunes near El-Tina
plain. These ‘soils are chamctenzed
by deep sandy texture and could
be classified as Psammagquents great

group, * Typic  psammagquents
subgroup and family level as Typic
Psammaguents,  siliceous,  thermic
(profile 6).

3- Order Aridisols

Aridisols are defined as soils having
ochric epipedons and one or more of
the following subsurface horizons,
argillic, cambic, natric; gypsic, calcic,
petrocalcic or duripan. They are dry

“or have a saturated extract conductivity

of more than 2 dSm™ at 25°C in the
18-50 cm layer or a bove a lithic
or paralithic contact whichever is
shallower.
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able (4): Classification of the studied soil profiles (according to Soil Taxonom& 1998).

Profile

Location | Order | Sub order: Great Group Sub Group Seil Famil’y No.
El-Tina Aridisols | Salids | ‘ Aquisalids Gypsié Aquisaliés Coarse loamy , mixed , thermic 1
Plain o Fine loamy, mixed, thermic 2
S Haplosalids Typic Haplosalids Fine loamy, mixed, thermic * K
" South east Entisols :Psamme'nts Torripsamments | Typic Torripsamnients Siliceous, thermic 4
I |- Qantara | Mixed, thermic 5
: Entisols |Aquents Psammaquents il‘y;iic Psammaquents |Siliceous, thermic 6
Rabas Psamments Torripsaml;lents Typic Torribsamments Sahdy, thenﬁic 7
-iﬁ El-Abd | Entisols Psalﬁménts ﬁTo,rripsamments Typic Torripsamments | Siliceous, thermic (8,9)
E)-Ser and | Aridisols | Calcids . o Haéloshlids Xeric Haplocalcids L;)amy, carbonatic, thermic 10
Qawarir ! | Sandy, mixed, thermic 11

7
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In the light of the relevent soil
properties, two suborders can be
distinguished under the order Aridisols
namily Salids and Calcids.

1- Suborder Salids .

* The soils of EI-Tina plain
(represented by profiles 1,2 and 3) are
characterized by high salinity and
covered with a salt crust, which
contain very high amounts of sofuble
‘salts. These soils are virgin and formed
‘on old Nile alluvium sediments
(Profiles 1 and 2), while profile 3 is
formed from sediments mainaly
deposited by wind action. The soils
. have salic horizon within the upper |
', the soils are saturated within the
.upper 100 cm, depth for most of the
year, and have gypsic horizon that has
its upper boundary within 100 cm of
the soil surface. Therefore, it could be
classified as Aquisalids great group and
Gypsic Aquisalids subgroup. At the
family levels, they are placed into two
families:
1- Gypsic Aquisalids, fine loamy,
mixed, thermic (profile 2).

2- Gypsic, Aquisalids, coarse loamy,

mixed, thermic (profile 1).

The examined El-Tina plain soils
(Profile 3) don’t have aquic condition,
don’t have gypsic horizon and its
control section texture. class is sandy
loam. These soils could be classified as
Haplosalids great group and Typic
Haplosalids subgroup. One family can

Abd-Allah, et. al.

be identified under this sub group in

the studied soils.

1- Dypic Haplosalids, fine loany,
mixed, thermic (profile 3). '

- 2- Suborder Calcids.

The “morphological aspects and
analytical data of the soils of El-Ser
and El-Qawarir are moderately saline
and mineral soils. The texture varies
from loamy sand to sandy clay loam.
The soils have high content of calcium
carbonate and organic matter content is
very low. The soils have calcic horizon
whose upper boundary is within 1 m,
having thermic temperature regime and
an aridic soil moisture regime. They do
not have argillic or natric horizons and
also do not have a salic horizon above
the calcic horizon consequently, the
soils is suggested to placed in the
Haplocalcids great group these soils
that are dry in all parts of the moisture
control section for less than three —
fourths of the time when the soil
temperature is 5°C or higher at a depth
of 50 cm and have a soil moisture
regime that borders on xeric. The soils
is placed in Xeric Haplocalcids
subgroup. At the family levels, they are
placed info two families.

|- Xeric Haplocalcids, loamy,
carbonatic, thermic (profile 10).

2- Xeric Haplocdlcids, sandy, mixed.
thermic (profile 11).
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1- Order : Entisols:

a) Suborder: Psamments.

Great group: Torripsamments

Subgroup: Typic Torripsamments (3 A ¥ 0 (& Cilelad Lylia ).
b) Suborder: Aquents

Great group: Psammaquents

Subgroup: Typic psammagquents .( 1 U Lefiay)

e 5 A 5 o o J A ale F e g gy 4 any Adad Jgau o J -

s alls w.alﬂ\ .»ﬁ.ﬁ(ax,Andlsols MJMWJJW(:JJUE@
2- Order: Aridisols:
a) Suborder : Salids
Great group: Aquisalids
Subgroup: Gypsic Aquisalids. (¥ « V glUad ¢fiayy)
Great group: Haplosalids
Sub group: Typic Haplosalids. (¥ g\ Lefiay )
b) Suborder: Calcids
Great group: Haplocalcids
Sub group: Xeric Haplocalcids (VY ¢+ el \gfiayy )





