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ABSTRACT

El Ser — El Gwareer, the eastern part of North Sinai Agriculture Development
Project (NSADP), is a depression that embodies many landforms; i.e., sand sheet,
sabkha, plain covered with desert pavement, wadi bottom and terraces. Eighteen
representative soil profiles were morphologically studied and their samples were
subjected to physical and chemical analyses aiming to carry out soil classification as
well as land evaluation using different systems.

According to the US Soil Taxonomy ( 1998) soils belong to both Aridisols and
Entisols. Five soil families could be identified within Typic Torrorthents, Typic
Torripsamments and Typic Torrifluvents subgreat groups. Whereas other seven soil
families were found belonging to Typic Haplocalcids, Typic Haplogypsids, Typic
Calcigypsids and Gypsic Aquisalids subgreat groups.

Regarding land evaluation, systems adopted were the modified Storie Index by
Nelson (1963), the land suitability for irrigated agriculture according to Sys et al,
(1991), in addition a new computer model for Abd El Mutaleb and Hussein (1985)
proposed by the authors, and applied here .

According to the modified Storie Index by Nelson (1963), it found that studied
lands belong to classes marginally suitable C with productivity index ("D/" from 60.0 to
60.6% ) and currently not suitable (with "D," from 31.1 to 52.4%).

According to Sys et.al, (1991), the studied area could be distinguished into
classes; i.e., moderately suitable (Sz) (with suitability index "C;" from 52.1 to 60.3% ),
marginally suitable (S3) ( with "C/" from 25.2 to 48.5%) and not suitable (N) (with "C/"
from 6.6 to 21.2%).

Regarding to the proposed computer model, the land falls into two classes
;namely, marginally suitable (D) and currently not suitable lands (E). The marginally
suitable lands have final index (FILE) from 55.1 to 67.6%, while the currently not
suitable lands (D) have final index (FILE) from 31.0 to 54.2 %. Comparison between
the three land evaluation systems was discussed.

Keywords: El Ser — El Gwareer, North Sinai, soil morphology, classification,
evaluation

INTODUCTION

Development of Sinai became as one of the strategic goals particularly
after singing the peace treaty between Egypt and Israel in year of 1979.
North Sinai Agricultural Development Project (NSADP) aspires linking Sinai
with the Nile delta through conveying a portion of Nile water mixed with
drainage water to reclaim about 600 thousands feddans in east of Delta and
North Sinai.

El Ser — El Gwareer is a depression in northeast of Sinai peninsula
located between the frontal and central rows of isolated blocks. The area is
bounded by longitudes 33° 40" 46" and 34° 00" 09“E and latitudes 30° 47" 09"
and 30° 56°04“N, with a total area of about 135 thousands feddans, (Fig. 1).
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Fig (1) Location Map of the Study Area.
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The study area is under arid climatic conditions ,(table 1). The annual
rainfall amounts to 104.7 mmly, concentrating over the period between
November and March therefore, the soil profile control section is dry more
than half of the accumulative days of the year. In terms of the limits outlined
by US. Soil Survey Staff (1999), the study area is characterized by torric
moisture regime. Exceptional cases are soils of sabkha that are saturated
with water in one or more layers within 150 cm. depth for one month or more
in 6 out of 10 years . Data in table 1, show that the difference between the
mean summer and winter soil temperature (at 50 cm. depth) is 11.7 C
indicating thermic soil soil temperature regime.

Table (1): Air and soil climatic data of El-Arish meteorological station
over the period from 1941 to 1995

n : Relative Eva Wind Soil ]
Period Months Temparatics G R:r:nfaﬁ humidity mmld%y velocity _Temperature °C
Max. Min  Mean 5 % mi/sec  Ann. _ Mean
. Jan. |18.7 76 136 203 708 3.3 4.7 14.6
Winter —==p—19'3 76 135 171 700 33 55 145 148
March |21.3 9.0 151 128 718 3.6 54 16.1
Spring [ April_|25.3 122 18.8 6.1 67.8 48 4.7 19.8 194
May |27.6 145 211 3.2 68.6 4.1 4.4 22.2
June 1305 17.8 242 0.0 69.6 43 4.1 252
Summer| Jul 317 203 260 0.0 702 4.1 40 27.0 265
August | 30.8 207 263 02 72.2 36 8.5 21.3
Sept. |30.4 192 248 06 74.2 3.4 365 258
Autumn | Oct. |28.4 163 224 6.0 T2.5 3.5 3.4 234 229
Nov. 1249 120 185 162 70.0 2.3 39 19.5
Winter | Dece. |20.0 86 143 222 T2.2 3.0 3.3 153
Mean |22.8 13.8 20.0 70.9 DT 4.2
Total 104.7
Difference between
Summer and 1.7
|Winter
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Tne prevailing climatic conditions refer to weak chemical weathering
and soil development as well as soil forming processes that are confined to
salanization, gypsification and calcification .

Geographically, the study area has an elevation ranging between 50
and >150 m.a.s.|, (table 2). The area lies within El Gifgafa = EI Magdaba
depression, and embodies different landforms; i.e., sand sheet sometimes
with scattered small hummocks; level plain covered with desert pavement in
some places; dry sabkha and wadi Lithologically, EI Ghazawi (1989) and
Nasr (1993) indicated that, the area is covered with deposits belonging to
Pliocene, Pleistocene and Holocene. The Pliocene deposits are composed of
conglomerates and gypsiferous salt marl. Pleistocene deposits are clay-sand
intercalating sandstone. The Holocene deposits are built of loose fine to
coarse sand.

Table (2) Elevation of lands in El-Ser-El-Gwareer area

Elevation, m.a.s.l. Net area to be reclaimed, feddan %

<50 5,200 3.9
50 -100 35,000 26.5
100 - 150 50,800 38.5
> 150 41,000 314

MATERIALS AND METHODS

On base of cadastral and geomorphic maps at scale 1: 100.000,
eighteen soil profiles representing the different landscape units were
examined and described according to FAQ (1990). Eighty soil samples were
collected and subjected to physical and chemical analyses; i.e., particle size
distribution, moisture characteristics, pH, EC, total carbonate content,
gypsum content and organic matter content as outlined by Richards(1954),
and methods mentioned by Black(1985).
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Soils were classified according to the USDA Staff (1975) and its key
(1998). Land evaluation was carried out according to the Nelson (1963), Sys
et al, (1991) and computer program suggested for Abd El Mutaleb and
Hussein (1985) system by the authors.

RESULTS AND DISCUSSION

Soil Morphology and Land Classification

The following is an account for the characteristics of the different
soils formed on the different landscape units and their taxonomy according to
the USDA Staff (1975) and its key (1998).

Soils of Sand Sheets:

Sand sheets occupy the majority of the northeastern district of the
study area (El Ehna — El Hamtha). Soils regarded are represented by profiles
1,2, 3 and 4. Land surface is almost flat, nearly level with ripple marks;
sometimes patches of low hummocks supporting vegetation cover. Natural
vegetation present with varying densities from one site to another. Soils are
generally well drained, deep, sandy, sometimes display abrupt textural
change within deepest layer of profile 3. They are non-to strongly saline as
values of EC range between 0.9 to 70 dSm"; slightly to strongly calcareous
(total carbonates content between 1.68 to 44.52%), slightly to moderately
alkaline (pH from 7.3 to 7.8) and have low organic matter content (0.04 to
0.21%) tables 3and 4.

Morphological characteristics and other data show that, soils display
no signs of presence of any secondary formation or any diagnostic horizon.
Therefore, they are placed in the Entisols order, and at family they belong to
Typic Torripsamments :Siliceous (Calcareous), Thermic.

Soils of the Sabkha

Sabkha is located in the southeastern part of the depression . and
represented by profiles 5 and 6. Data in tables ( 3 to 4) indicate that, the
landsurface is almost nearly level, but the presence of dense hummocks
supporting hallophytic _ plants shows distinct undulating microrelife.
Landsurface is covered with salt crust (profile 6). Soils are moderately to
somewhat poorly drained and vary between coarse textured (profile 5) and
moderately fine textured (profile 6) . Soils are strongly to extremely saline, as
values of EC fall within the range 20.0 — 480.0 dSm™ and increase up to 920
dSm™' in the surface curst. Soils are neutral to mildly alkaline (pH from 7.1 to i
8.4). Total carbonate content varies between 2.54 to 49.69%, whereas
gypsum content from 1.7 to 10.4% , in fine crystals form.

The pedomorphological as well as chemical properties show the
following:

e The soils represented by profiles 5 have got weakly developed gypsic
horizon, therefore, they belong to the order Aridisols and Typic
Haplogypsids subgroup, at family level they are Typic Haplogypsids:
Sandy, Siliceous (Calcareous); Thermic.
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® The soils represented by profile 6 acquire salic horizon accompanied with
weakly developed calcic one, a case qualifies them to belong to the
Calcic Aquisalids and to the family Calcic Aquisalids : Fine Clay,
Carbonatic, Thermic.

Soils of the Plain

This landscape unit extends over different districts covering relatively
a large area, where landsurface is almost flat and sometimes gently
undulating, covered with gravelly-sized rock fragments forming desert
pavements in some places. Desert shrubs often occur with varying densities.
With respect to soil texture, (data in table3) show that, the soils cover a wide
range, as follows; medium textured soils, represented by profiles 8 and 9 ( at
Ras Hamada) and profile 10 (at El Ser); fine textured soils represented only
by profile 11 (at El Ser) and moderately fine over coarse (profile 12) and
finally coarse over moderately fine textured soils that are represented by
profile 7 (at El Magdaba) and profile 13( at El Ser). Soil color is .generally,
yellow to reddish yellow with the predominance of the hue “7.5YR”. Analytical
data (table 4) indicate that, soil salinity and carbonate contents fall in a wide
range; (EC 0.5 - 275.0 dSm") and(total carbonate contents 1.893 — 51.151
%), gypsum content varies from 0 - 11%. Soils at El Ser (profile 10) show the
lowest values of salts(EC from .6 — 1.7 dSm™) and carbonate content (from
11.56 to 13.65%) in contrast to soils of profile 6which have the highest values
of salts(from32.0 to 920 dSm™) and 11 which exhibits the highest amounts
of total carbonate (47.62 - 64.35%) .

The analytical data (tables 3 and 4) and field observations showed
that, the soils of the unit could be distinguished into; soils with weakly Calcic
or Gypsic horizons and soils have no secondary formation. Therefore, the
majority of soils belong to order Aridisols and the others belong to Entisols.
The following is a account of taxa units identified
* Soils represented by profiles 9, 10 and 12 possess weakly Calcic and salic

horizons, therefore they are placed to subgroup Calcic Haplosalids. In
terms of family modifiers, they could be distinguished into soil families:
Calcic Haplosalids :Coarse loamy ,Mixed, Thermic (profiles 9 and 10) and
Calcic Haplosalids : Sandy ,Mixed, Thermic; (profile 12)

* Soils represented by profile 13 display weakly developed Gypsic horizon,
the case that qualifies them to be classified at the subgroup Typic
Haplogypsids and at the family Typic Haplogypsids : Coarse loamy
,Carbonatic, Thermic.

» Other soils represented by profiles 8 and 11 have Calcic horizons,
therefore, they are classified as Typic Haplocalcids .At the family modifiers
two families could be identified ;ie., Typic Haplocalcids : Sandy loam
,Mixed, Thermic. (profile 8) and Typic Haplocalcids : Sandy clay loam
,Mixed, Thermic (profile11)

» Soil represented by profile (7) show different modes of soil formation: the
frist layers (0 — 40 Cm) are sandy devoid of any salinity and have relatively
low total carbonate content, and traces of gypsum. Their presence are due
to wind action. The lower (from 40 — 110 Cm) have fine texture silty clay
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loam higher salinity; ie., EC values above 20dS/m and calcareous.
Therefore, the tops layers could be place in the Typic Torripsamments
subgroup while the lower layers could place in  subgroup Calcic
Haplosalids.

These soils are formed on the present channel (wadi bottom) and
terraces of Wadi El Arish which transect the eastern sector of the study area
from south to north. The representative soil profiles are 14, 15, 16, 17 and 18
(tables, 5, and 6).

Regarding the present channel soils wadi bottom landscape
represented by profiles 14 and 15. their have nearly level to undulating with
scattered desert shrubs. Soils are generally deep with texture varying from
(profile 15) to sandy loam (profile 14). Soils are , in general; very pale brown
that are 10YR 8/4 in dry condition to 10TR 7/4 in moist condition. Non saline
to non to slightly saline as EC is varies between 0.4 and 3.8 dSm’"; slightly
to extremely calcareous where carbonate content ranging from 4.69 to
29.71% and low organic matter content ( 0.09 — 0.30%). .

Table (3): Properties of the soils of El Ser — El Gwareer area (El-Gifgafa
—-El-Maqgdaba depression )

E E ‘-a' - 2 [ -
= =] O £ o S 2 o .
g |2 « £3 2 983 & Ei. O¢ 54
T || &€ v "8  o%e & 28T 5f = ¥&
3 |a 3 T o E f BP9 W
0-20 167 7.3 1.0 10.87 026 240 Tr. 021 Sand
20-40 187 76 09 12.61 136 589 Tr. 021 Sand
ko] 1 40-70 180 75 286 12.09 1.61 8.62 Tr. 0.2 Sand
_QCJ 70-120 250 78 15 1052 135 1717 Tr. 02 Sand
3 0-30 467 75 700 5566 1482 4210 52 0.08 ilhat:
% 30-50 203 73 66 1048 3.18 3.23 Tr. 0.07 Sand
w 2 50- 110 200 T7 24 10.86 0.61 2.24 Tr. 0.04 Sand

110-140 197 7.7 37 635 373 1075 Tr. 0.04 Sand
140-175 21.7 77 1.7 565 099 168 Tr. 003 Sand
0-15 203 75 37 1043 0.63 184 Tr. 0.05 Sand
15-40 200 76 3.0 8.91 0863 165 Tr. 0.11 Sand
40-70 212 78 3.0 478 0.1 215 Tr. 011 Sand
3| 70-95 218 79 20 565 092 178 Tr. 0.12 Sand
95-130 215 82 1.7 565 1.10 157 Tr. 012 Sand

130+ 420 7.9 69 6438 1465 4452 64 012 O

0-20 177 82 05 1043 536 189 18 0.14 Sand
20-40 187 82 06 10.43 1.70 271 Tr. 0.12 Sand
40-70 187 78 16 565 0.10 540 Tr. 029 Sand
70-100 200 78 15 9.13 0.64 887 Tr. 029 Sand

Sand sheet
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Table (3) Cont.

E |s 5 ¥ £ # e @
2 £ . g o 08 = a e = E ]
s 3 £ o EQ 13 o’ 8 s 8 3 0
E|E| &° % gl 838 g 2i= % 58
3 [a] 5 & 3 A
[‘ 0-20 8.1 1860 1391 1189 423 869 Sand
| 20-40 217 84 200 5565 841 555 7.2 014 s
5| 40-55 223 81 200 3478 403 759 72 016 SLioLs
55-90 267 80 309 4521 408 951 104 017  Sand
“, 90-140 240 79 253 1652 308 2262 98 017 Sand
] 0-2 7.1 920.0 255 54 051 -
‘ 2-7 283 70 4900 6434 810 2696 54 222 ISiion
v 7-15 350 7.7 1920 2608 833 3343 50 041 SiCL
6 15-35 400 78 920 3304 790 4399 50 095 SiCL
35-80 533 80 61.0 3531 68 4969 32 07 Ct.
80-110 483 80 320 3826 503 4251 21 Dos  CL
110-140 350 80 420 5565 262 2112 17 069 CL
0-10 220 79 19 1091 131 302 Tr. 012 Sand
10-25 200 81 13 887 083 528 Tr. 017 Sand
7| 25-40 220 79 15 887 110 468 Tr. 012 Sand
40-65 440 79 234 3304 1000 4366 Tr. 045 SiCL
65-80 240 78 240 3304 1789 1321 Tr. 045 Si.C.L
N 80-110 270 78 243 565 1419 27.28 Tr. 045 SiCL
0-5 167 80 26 2608 910 2311 Tr 023 | S
5-10 217 79 48 2261 543 2064 Tr, 032 -8
< 10-20 273 78 58 2261 44g 2038 32 015 SL
20-30 247 73 42 2609 o087 2377 30 020 SL
g | 30-45 257 76 74 1391 449 2630 57 027 sSL
45-100 270 76 76 4522 149 2410 51 017 SL
0-10 197 71 740 3130 1087 2188 Tr. 028 sSL
10-20 210 72 730 3400 210 2938 35 0.8 St
20-50 273 72 1125 1390 278 27 31 54 060 LS
S0-100 243 73 950 1304 270 2303 13 05 LS
- 0-10 260 81 17 2782 143 1332 Tr. 032 SL
3 10-25 267 82 09 2782 143 14139 Tr. 032 SL
@110 25-35 267 82 06 2173 193 1156 102 0.20 S.L
35-50 280 82 06 2273 180 1365 Tr 020 SL
S0-100 210 82 09 2260 838 1215 Tr, 02 SL
0-10 267 75 530 4221 1873 401 24 058 CL
10-20 473 76 620 4521 416 4762 43 069 CL
20-55 440 77 530 2608 1367 6435 43 027 SiCL
S55-80 500 7.8 360 8870 104 50.52 43 042 sicL
80-115 420 7.7 350 4305 10.38 5115 20 042 SsicL
= 0-10 277 7.0 2750 2783 12.66 1265 32 052 Ls.
10-25 250 72 920 2609 1333 958 Tr. 044 L5
M| 25-55 227 80 27 1566 11.14 1445 Tr. 029 LS
55-75 220 82 51 5561 1210 2384 Tr. 019 LS
75-110 183 76 40 963 460 35274 Tr. 026 Sand
110 + 170 75 54 1144 150 4384 Tr 026  Sand
0-7 200 75 32 2291 106 1981 Tr 0.31 LS.
7-30 223 75 30 2783 103 1156 84 019 Ls.
30-65 160 7.8 176 957 467 9ag 80 021 Sand
L 65-100 167 75 86 3130 595 o1 198 021 SicCL.
S.L =  Sandy loam S.C.L = Sandy clay loam
L.S = loamy sand C.L = Clay loam
Si.C.L = Silty Clay Loam Si.L - Silty Loam
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Table (6): Properties of the soils of Wadi E| — Arish; at EIl Ser - El

Gwareer Area
£ > X o b7 o i ES 2
§ | S| . ERB ol & oud A E £
3 - g E $ ~Z T WET v 25 33 z
=l s a" .- ! el e S S
8 |a s 9 E 3 3 O
14 1 0-20 210 81 06 565 057 496 Tr 0.12 Sand
20-45 200 81 04 391 030 744 Tr. 0.10 Sand
45-60 220 80 06 739 064 1560 Tr 0.12 Sand
60-85 193 80 08 304 154 2971 Tr 0.12 Sand
Main 85-120 227 77 36 652 128 2630 Tr 0.12 Sand
channel

15| 0-7 200 81 06 774 0.27 8.76 iIE 030 Sand

7-30 170 86 04 565 0.32 16.03 Tr. .014  Sand
30-45 167 82 08 870 102 25.07 Tr. 0.09 Sand
45-80 180 8.1 09 691 080 662 Tr. 0.09 Sand
80-130 197 80 09 696 1637 8.25 Tr. 1.03  Sand

16 | 0-45 367 73 761 3826 1 48 2093 24 042 SiCL
Terrace 45-60 287 7.2 690 1652 4.41 2547 Tr. 029 sL

60-80 360 74 517 4174 1 1.03 §3.21 1.7 0.44 siCL
80-100 390 75 487 4052 12.58 55.90 1.7 0.37 SiCL

0=15 218 739 1045 184 914 T 0.43 Sand
17 |15-40 307 81

1.1

1.0 3130 4.40 3467 AT 030 scL
40-90 200 8.1 10 609 125 1046 il - 0.06 Sand
90-130 21.0 8.2 1.1 987 160 11.49 Tr. 0.06 Sand

Terrace 0-20 415 75 366 4513 677 57.97 Tr. 016 SL
20-35 373 73 445 4783 383 53.01 Tr. 036 SiCL
35-70 410 73 459 5292 275 56.32 Tr. 0.34 SiCL
18 [70-90 390 74 400 35091 2.20 57.15 08 0.04 SiCL
90-120 397 74 290 3696 435 57.97 {5 0.06 SiCL
L 120-70 433 75 283 4348 523 53.83 T 0.07 sSiCL

Soils of the Wadi

With respect to soils of wadi terraces, they are represented by
profiles 16,17 and 18. Landsurface is nearly level (profiles 18.17) or
undulating (profile 18). Natural vegetation may be absent (profile 18) or
occurs in high density (profile 17). Soils represented by profiles 16 and 18
are, generally, deep; moderately fine textured; extremely saline as EC ranged
from 28.3 to 76.1 dSm™ extremely calcareous where total carbonate content
varies from 20.93 to 57.97% and have low organic matter content (0.04 —
0.42%). The soils represented by profile 17, on the other hand are sandy
except the subsurface layer which sandy clay loam and non saline as EC is
between 1.0 to 1.1 dSm™. Carbonates range between 9.13 and 43.67%
accumulating in the subsurface layer . Cation exchange capacity ranges
between 16.52 (profile 16) to 52.91 ( profile 18) me./100g.soils for the
moderately fine textured soils.

It is indicated that, theses soils belong to two orders Aridisols and
Entisols. The Aridisols include and subgroups Calcic Haplosalids (profiles 16
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and 18). At the family level it could be distinguished into Calcic Haplosalids
:Fine loamy; Carbonatic, Thermic; (profiles 16), Calcic Haplosalids :Fine silty ;
Carbonatic, Thermic (profiles 18). The Entisols involve Typic Torrifluvents
(profiles 14,15 and 17). In terms of family modifiers, they could be
distinguished into  Typic Torrifluvents -Siliceous(Calcareous), Thermic;
(profiles 14 and 15), Typic Torrifluvents :Coarse loamy (Calcareous),
Thermic; (profiles 17).

Table (7) Soil Taxonomy of the studied area

Pro. No | Soil Subgroup | Soil Family |
1
% Typic Tormpsamments Siliceous (Calcareous), Thermic
4
5 Typic Haplogypsids Sandy, Siliceou (Calcareous), Thermic.
13 Coarse loamy ,Carbonatic, Thermic__|
6 Calcic Aquisalids Fine Clay, Carbonatic, Thermic
8 ; . Sandyloannhﬁxed,Thennm
11 Typic Haplocalcids Sandy clay loam Mixed, Thermic
190 Coarse loamy ,Mixed, Thermic
12 Calcic Haplosalids Sandy ,Mixed, Thermic
16 Fine loamy; Carbonatic, Thermic
18 Fine silty ; Carbonatic, Thermic
1; Typic Tormifluvents Siliceous(Calcareous), Thermic
17 Coarse loamy (Calcareous), Thermic

Land Evaluation

Evaluating the soils of El Ser— E| Gwareer is discussed according to
three different systems ; i.e., Nelson (1963); Sys et al, (1991) Abd El Mutaleb
and Hussein (1985) after being computerized by the authors (2004).

Land evaluation, in terms of modified Storie Index, Nelson (1963)

Results in table 8 show that, soils under consideration belong to two
classes; namely, marginally suitable (C) and currently not suitable (D). The
former, land marginally suitable for agriculture, have productivity index (D))
ranging between 60.0 and 66.6%. These lands are represented by profiles
1,2,3 and 4, at El Hamtha — El Ehna area(Typic Torripsamments),proﬂle 8, at
Ras Hamada and (Typic Haplocalcids,) profile 10, at El Ser (Calcic
Haplosalids). This class has two moderately severe limitations; i.e., texture
and salinity.

On the other hand, lands that are currently not suitable have (D))
values within a relatively wide range (31.1 - 52.4%) represented by profiles
56 and 7 at El Magqdaba,(which classified as Typic Haplogypsids and Calcic
Aquisalids and Typic Torripsamments; respectively) profiles 11(Typic
Haplocalcids) 12 ( Calcic Haplosalids) and 13(Typic Haplogypsids)at El Ser
and profile 9(Calcic Haplosalids) at Ras Hamada in addition to wadi soils ;
profiles 14 ,15 and 17(Typic Torrifluvents), and 16 and 18(Calcic Haplosalids)
at wadi El-Arish. these lands display uncorrectable moderately severe
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limitations ; ie, soil texture and moderately severe to severe correctable
limitations; i.e. , soil salinity.

Table (8): land productivity classes according to the modified Storie

Index(Nelson1963)
Land Soil Subarou Prof. Depth Text. Slope pH Salinit Erosio I;;c:l::cet;v La@
form IR No. (@) (b) € (X (;ﬂ Xy D class
Typic 100 70 100 100 95 95 63.2

Torripasmments

7
2 100 80 100 100 79 95 60.0
3 100 80 100 89 89 95 60.1
4 100 80 100 89 96 95 64.9
£
8
1

100 80 90 89 75 95 45.7

C |
e
c
&

D |
Typic 100 90 100 85 &3 95 60.3 C
Sand  |Haplocalcids 91 85 100 89 55 95 35.9 D
Sheet 9 91 90 100 97 65 95 491 D
10 100 8 100 85 g7 95 66.6 o
12 100 90 100 100 55 95 47.0 D

Calcic

i 13100 9 100 100 55 95 47.0 D
5 100 70 100 85 55 95 311 D
6 100 80 100 99 s5 95 41.4 D

- 5 100 70 100 85 55 g5 31.1 D"
Wadi | Typic 4 100 70 100 89 og 85 50.8 D
Bottom |Torrifluvents 15 100 70 100 89 99 85 524 D
” 'V 100 70 100 85 65 95 36.7 D
ﬁfw(‘:&s Calcic 16 100 8 100 98 55 95 435 D
L Haplosalids | 18 100 90 100 g9 55 95 46.6 D

However, the above-mentioned evaluation is unrealistic due to the
unfair judgment due to the following . Limit of salinity 2.0 dS/m rated as 90%
which is not as we think true especially in sandy soils. Evaluation consider
average of all layers and we think this will decrease evaluation in case of
having very saline surface layer, as we can take off this layer if its thin out of

considered in this system, therefore, a soil containing; ie., 80% of total
carbonate and has loamy textured class and very low salt content will be
consider by this system as highly suitable, though it is infact permanently not
Suitable.

Evaluating land Suitability for irrigated agriculture, according to Sys et.
al., (1991)
The studied soils are evaluated according to Sys et al( 1991) sustem:

In this system, lands. evaluated as moderately suitable for irrigated farming
(S;) have suitability index (C)) ranging from 521 to 60.3%. They are
répresented by profiles 1,34 at E| Hamtha - El Ehna area(Typic
Torripsamments Jand 10, at El Ser (Calcic Haplosalids). They occupy most of
the northern portion of the study area that have three forth of their
characteristics attain slight limitation and they don't have any moderate or
severe limitations .
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The land marginally suitable (S3) have (C) from 25.5 to 48.5%
represented by profiles 5 and 13 (Typic Haplogypsids), 8, at Ras Hamada
and (Typic Haplocalcids) and 14 and 17 (Typic Torrifluvents) at wadi El-Arish.
This suitability class characterizes different localities and have moderately
severe to severe constrains, i.e., texture; carbonate contents and salinity.
The lands that are not suitable have (Cy) values range from 6.6 to 24.4% and
are represented by profiles 2 at El Hamtha — EI Ehna area(Typic
Torripsamments:), 6 and 7 at El Maqdaba,(which classified as Calcic
Aquisalids and Typic Torripsamments: respectively), 9,12 ,16 and 18 (Calcic
Haplosalids) at Ras Hamada and wadi El-Arish, ; respectively, 11(Typic
Haplocalcids sand 13(Typic Haplogypsids)at El Ser, 18(Typic Torrifluvents).
Lands having suitability indices near the border limits ; j.e., 48.5 or 24.2 they
may be up graded if their constrains could be easily corrected.

From the above-mentioned discussion, it could be noticed that, this
system is specialized for the irrigated agriculture, while the other systems,
Storie modified by Nelson (1963) was proposed for rain fed agriculture.
Comparing the two mentioned systems, it can be found that, the Sys et. al,
(1991) took care of some of points neglected by Nelson (1963) system such
as total carbonate and gypsum contents and texture of the all profile. In
addition it consider the weighted main average for any soil properties used in
the system except for soil texture. Thus it may correct some of the drawbacks
of Nelson (1963). However, the system published by Sys and Verhéy (1978)
(not applied here) is more convenient from the view point of the users - as
they considered the place of soil layers during weighted soil texture. However
other soil propertied considered in both systems | sys et al, (1991) and Sys
and verhéy (1978) are the same.

If limits considered for soil salinity re-evaluated to fit the Egyptian
environment , this system would be more applicable for the soils of Egypt.

Land evaluation according to a proposed computerized Abd EI
Mutaleb and Hussein (1985) system

The present approach is a modification of a system that was
proposed by Abd El Mutaleb and Hussein (1985), giving the eco-
environmental conditions great consideration, in addition to the physical and
chemical properties of soils. A computer program has been designed so that
all mathematical equations can be easily and accurately calculated.

Data in table 10 clearly indicate that, the majority of lands of EI Ser —
El Gwareer area are considered either marginally (C)or not suitable (D)for
agricultural activity. The soils evaluated as marginally suitable have Final
Index for Land Evaluation (FILE) ranging from 55.1 to 67.6%. This land class
involves the soils represented by profiles 1,2,3, at El Hamtha - E| Ehna
area(Typic Torripsamments)8 at Ras Hamada and (Typic Haplocalcid) profile
10 and 12 at El Ser (Calcic Haplosalids) in the northern and southern parts as
well. They have deep soil profiles with severe erosion hazard and very severe
texture limitation that actually detract the physical index (P)) ,that has values
from 53.3 to 80.8% ; and in tern lessen soil index to values ranging between
442 to 65.6%. These soils display good chemical properties (C, = 71.5 to
86.9%). Eco-environmental conditions (E)) have rating from 73.1 to 13.7%:
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Unsuitable lands (classes D), are represented by profiles 5,6, (which
classified as Typic Haplogypsids and Calcic Aquisalids; respectively),9(Calcic
Haplosalids) at Ras Hamada, 16 and 18(Calcic Haplosalids), 17(Typic
Torrifluvents) at wadi El-Arish. They have constrains related to the chemical
variables that lowered soil index (S)).. Worthy to mention that, soils
represented by profiles 47,1415 and 17, have (FILE) values 53.2 and 54.2%
within the upper limit of class indicating that practicing wise management may
shift this group toward class (C). It is clear that, this approach has given
rather similar results to these obtained by Nelson (1963) (table 11) as almost
half of the studied profiles(about 11 soil profiles ) and upgraded represented
by profiles 5,12,13,14,15 and 17 from class D by Nelson (1963) to class C
according computerized Abd El Mutaleb and Hussein (1985) system.
Considering the eco-environmental aspects in computerized Abd El Mutaleb
and Hussein (1985) system, it could one of the reasons that upgraded th land
class.

The original system proposed by Abd El Mutaleb and Hussein
(1985), are very complicated and subjected to human errors due to the
difficult and numerous calculation, so it is fell necessary to computerized Abd
El Mutaleb and Hussein (1985) system, so it become much easier and less
liable to errors by the authors. However, more convenient than the system as
it involves Eco-environmental very important to agriculture production.

Table (10): Land productivity classes, according computerized Abd El
Mutaleb and Hussein (1985) system

" < . Final
rLand i Profile | Physical Chemical Soil Environmental Land
form Soil Subgroup No index index index index mLadnec,I( class
1 533 86.9 46.4 731 567 C
2 2 75.3 75.2 656 731 638 C
gﬂ? —— 58.2 772 450 737 556 C
" : 566 754 426 73.1 539 D
7 55.9 75.8 42.3 73.4 53.6 D
Sand Typic 8 80.7 78.0 62.9 73.7 67.6 Cc
Sheet Haplocalcids 11 87.2 18.8 16.4 73.1 268 E
9 TiH 25.3 19.7 731 31.0 D
Calcic 10 79.8 71.5 57.1 731 64.1 (i
Haplosalids 12 80.8 54.7 44.2 73.1 551 C
Typic
Haplogypsids 13 774 91.3 706 721 71.8 B
58.7 649 381 Tax 50.1 D
Sabkha |Calcic
Aquisalids 6 83.0 28.4 239 67.3 353 D
Wadi Tvoic 14 50.7 84.9 43.1 73.1 54.2
Bottom ng'r'ﬂuvents 15 51.2 825 42.2 73.1 535 D
Wadi 17 53.1 78.7 41.8 73.1 53.2 D
Terraces Calcic 16 89.8 339 30.5 731 43.0 D
Haplosalids 18 84.4 36.2 30.5 73.1 43.0 D
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Table (11) Comparison between the different land evaluation systems

Computerized Abd El-
Land Prof. l‘«l&l:g)n S{: 9;:1?:. Moutalb, and Hussien
form No. 1985°
Dy Class Ci Class D Class
1 63.2 C 57.9 Sz 56.7 C
Sand 2 60.0 C 23.0 N 63.8 C
Sheet 3 60.1 C 52.1 S 55.6 C
4 64.9 C 52.1 Sz 53.9 5
5 311 D 252 Sa 50.1 C
Sabkha 6 44 D | 66 N 35.3 D
7 457 C 212 N 536 o]
8 60.3 G 48.5 S3 67.6 Cc
9 49.1 D 225 N 31.0 D
Plain 10 66.6 C 60.3 S2 64.1 c
11 359 D 8.5 N 26.8 E
12 47.0 D 20.9 N 55.1 Cc
13 47.0 D 448 S; 71.8 B
Wadi 14 50.8 D 43.3 Ss3 54.2 C
Bottom 15 52.4 D 9.6 N 53.5 C
Wadi 16 435 D 19.1 N 43.0 D
el 17 36.7 D 433 Sa 532 C
18 46.6 D 242 N 43.0 D
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