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HE AREA under investigation bounded by longtitudes 31° 007

west and 31% 157 east and fatitudes 299 157 south and 30° 007 north
and the total area is about {81334 Km?, in the Western Desert Giza
Govemorate Egypt. Thirteen soil profiles were chosen to representative
the soils of the arca and discripted in the ficld and collected the
disturbed samples to analyses. Based on the morpholegical discreption
and avalytical duta classitied the soils as Torripsamments and
Tornfluvents. To make suitability using the Micro LEISIP (Integrated
Pakage), which inciuding the assessment of land suitabifity in the
studied area indicate that the barren areas which observed in the
muapping units of WP, WP2, WP3{, and WV with total area about
154531 km® have murginal suitable arcas (S4 and $3) for all sclected
crops and &uit trees due to the high content of coarse gravels, the
encerl.ely drainage condition, high content of CaCG; and salts,
except olive has moderate suitable (53) in these areas. On the other
hand the mapping units of WP32, WP33, AWI11, AWI12, AW2I, and
AW?22 are cultivated areas and total area is about 31267.831.14 km®
the suitable ranges between high suilable (S2) and moderate suitable
{33} 1o cultivate all selected crops and fruit trees. Moreover, the
mapping units of AWII and AW12 have optimum suitable (S1) {o
cultivate cotton, The cultivated arcas of the study area showed
healthier soil quality than the barren one. These results manifested the
impact of human activity on the ccosystem and its power to convert
unsuitable areas to be come suitable. There is need to improve
irrigation and drainage system to increase land suitability tor crops and
fruit trees in the study area. Human impact on the ecosystem and
incorporating  indigenous knowledge must be considered if any
sustainable development have to be successful.

Keywords: Aualytical data, Almagra model, Description, Seoif suitability,
Mapping units, Improve, Sustainable.

Land suitability assessment for agriculture is meant to evaluate the ability of a
ptece of land to provide the optimal ecoiogical requirement of a certain crop
variety. In other words, assessing the capability of land is enabling optimum crop
development and maximum productivity. Without respect to economic conditions
a physical suitability evaluation indicates the degree of suitability for a land use
(Rossiter ez af, 1997). The application of information and communication
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technology has exerted an impact on sustainable land use decision support
system, as the assessment of land performance when used for specified purposes,
provides a rational basis for land use planning (De la Rosa ef al, 2002). DSS are
computerized technology that can be used to support complex decision-making
and problem solving. Many people consider geographic information system (GIS)
as very useful decision support system. Thus the use of (GIS) conceptual based
methedologies for this kind of under taking is advantageous {Booty et af., 2001).

Since 1990, Micro LEIS {Mediterranean Land Evaluation Information
System) has evolved towards an agro-ecological DSS. Today Micro LEIS DSS is
a set of useful tools for decision-making which in a wide range of agro-ecological
schemes. ALMAGRA agricuitural soil suitability model is one of the Micro LEIS
micre-computer DSS models. It fits the types of biophysical evaluation that use
as diagnostic criteria those soil characteristics or conditions favorable for crop
development in function of productivity affecting (Dela Rosa et al, 2002). It is
based on an analysis if the edophic characteristics most directly affecting
productive development under different agricultural uses. It's confection follows
the general scheme proposed by Beek & Bennema (1972), in the Expert
consultation land Evaluation for Rural Purposes, adapted to the conditions and
necds of a typical reference zone (Fig. 1) .
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Fig. 1. Methodological diagram followed in Almagra model.
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The main considered soil characteristics are useful:- depth, texture, drainage
condition, carbonates content, salinity, sodium saturation and degree of development
of the profile. The Micro LEIS software has been used before by Yehia (1998} to
evaluate the soil Banager El-Sokkar area (Egypt). He found that the dominant
capability subclasses are S2I, S2{l and S3! with scil properties and topographic
conditions as main limitation factors. Bahnassy et af. {2001} applied and suitability
using Micro LEIS program in integration with SALTMOD to predict the effect of
water table and salinity on the productivity of wheat in sugar beet area, West Nubaria,
Egvpt. They found that the productivity of wheat in sugar beet area, West Nubaria,
Egypt will be decrease due 1o increasing salinity and water table depth, as a result of
mismanagement practices. Darwish (2004) found that the wheat, potato and
sunflower have high suitable in the Typic Haplogypsids, and the rest of group has low
suitable. Calcic Haplosalids and Gypsic Haplosalids are moederately suitable. Typic
Haplocaleids, Lithic Haplealcids and Calcic Haplosalids horizon are ranges between
fow and non suitable.

The area under investigation is one of the suggested areas for the horizontal
expansion in the Western Desert specially a dejected to the Nile Valley in the
Giza Governorate which has high store of artesian water from multi layers of
Nubian sandstone aguifer system and seepage of the Nile River and near from the
Urbanization arcas. The study area is considered as semi-arid zone. The average
climatic parameters over thirty year's period after the Egyptian Meteorological
Authority (1996) shows that the main annual temperature obtained from
Badrashien is 21.8°C and the differcnce between summer and winter are more
than 5°C. The precipitation is nil and evapo-transpiration reach 195 mm/month.
According to the USDA (2006) the soil temperature regime is thermic and the
moisture regime is Torric. According to Abuo Al-Ezz (2000) the geological
constriction of the area formed from massive yellow limestene, chalky limestone,
marl and shale of lower middle Eocene. Said (2000) added the western side of the
Nile Valley covered by Cretaceous, Eacene (limestone, clay and sands), Pliocene
(gravels and sands) and Pleistocene (river silts, sands, gravels). According to
Abuo Al-Ezz (2000) geomorphology of the area the Western Desert is one of the
most arid regions in the world; it is surface composed of bar rocky plateau and
high-tying stony and sand plains, but few distinct drainage lines, and even from
these drainage channels extended for a short distance and consequently do not
reach the Nile Valley. Said {2000) mentioned the Western Desert plateau surface
is marked by various erosional features on varied lithologic units within the
Eccene bedrock that give variabie colour tones and drainage is peorly developed
¢ the surface of the plateau. Abuo El-Enain (1981) mentioned that the texture of
the soils is sandy classified as Torrifluvents, Torripsamments, and salorthids. El-
Hamedy (1982) mentioned that the desertic deposits texture is sandy gravel, The total
sofuble salts ranges between 1590 and 19.10 dS/m. Calciwm Carbonate content
ranges between 1.58 and 7.94 %. Organic matter content is very low and less than
0.53 %. pH vatues ranges between 7.6 and 7.8. The soils classified as Torrifluvents,
Torripsamments, Salorthids and Calciorthids. The main objective of this research
is to identify the optimum land use for each defined land map unit taking into
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account the scil properties as well as the sustainability of soil resources of the
selected the study area in Western Desert, in E-Giza Governorate. In addition, this
study focuses on the development of a GIS linked with some adapted modules of
evaluation and decision system using the required data based experts knowledge.

Material and Methods

The study are is bounded by longtitudes 31° 007 and 21° 157 east and latitudes
29° 15" and 30° 00” north and it's total area is about 1618.68 km®, in the Western
Desert Giza Governorate, Egypt (Map 1). Thirteen soil profiles were chosen to
representative the soils of the investigated area. The exact locations of the soil
profiles and auger chservation points were precisely defined in the field using the
GP5 (System Cooperation MAGEILAN) GPSNAVDLX-10TM and plotted in
Map 2. The soil profiles were dig and brief description in the field then, the
samples were collected according to the different in morphological features of
soil profile lavers or horizons to complete the laboratory analyses. The
morphological description of these profiles was carried out according to the
guidelines edited by FAOQO (2006). Representative disturbed soil samples have
been collected and analyzed using the soil survey laboratory methods manual
(USDA, 2004). The American Sail Taxonomy, (USDA, 2006) was used to
classify the different soils of the investigated area to the sub great group level.
Then the correlation between the physiographic and taxonomic units, were
designed, after Elberson & Catalon {1987),
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Map 2. Physiographic map of the investigated area.

Soil suitability methods:- The ALMAGRA Soil suitability method as
described by (Dela Rosa er af, 2000) was based on an analysis of soil
characteristics which influence the productive growth of twelve traditional
Mediterranean crops. The ALMAGRA micro computer program is an automaized
application of this soil suitability method, which maches soil characteristics of the
soil-units with growth requirement of each particular crop; and results in the crop
growth limitations being provided by the computer. The five suitability classes
tor each crop are presented in Table L.

Egypt. J. Sail. Sci. 49, No. 1 (2009)



70 AA.ABD EL-TIADY

TABLE 1. Gualitative land suitability classes for a particular land use .

Suitability t ; Land clmrractcrisr‘ics . |
clisses L Soil depth Testure i Salinity Slope
; {cm) | (dS/m)

s1 L »120 ! Lown Silyloamosike | 02 0-3

52 : 60120 { Siltloam o clay : 2-4 3-8

: 83 i 30 -6 ‘ Silty loam to sand 4-8 8-15
54 { 1530 Sand 8-10 13-30

S5 ‘ <15 | Clay =19 >30

In this study, rwelve traditional crops are considered as fellow:- wheat, maize,
watcr melon, potato, sovbean, cotton, sunflower, suger beat, alfalfa. peach.
Citrus and olive. These crops were selected 1o be evaluated on the available soil
condition of the study ares under investigation.

Combining Micro LEIS with GIS:- Integranne Micro LEISDSS with GIS
system for mapping and analysis allows the use of spatial techniques 10 expand
land evaluation results from point to weographic areas used a simple map
subsystem ( e.g., Arc view GiS) to show basic da and model results on a map. It
helps to extract information from the evatuation modets {Micro LEIS) to be used
and displaved as thematic geo-referenced maps. The core objects can be used for
retrieving features from the attribute databases (e g, Almagra medel), projecting
lavers and displayving maps, creation/editing/deletion of spatial objects. querying,
operations, mapping the projected lavers, ete, However, this level of assessment
is where policy decisions are usually made (Davidson ¢f o/, 1994).

Results and Discussion

The detailed morphological descriptions recorded using the FAC guidelines
(2006) in Table 3. The physiographic map and legend are shown in Map 2 and
Table 2. The physical (texture) and chemical analyses (cations exchange capacity
and cation exchange) are shown in Table 4. The chemical analyses {pH, CaCoO;,
O.M, gypsum, EC, soluble cations, and soluble anions) are shown i1 Table 3. The
phvsiographic map of the area included the units WP, WPy, WP WPy WP,
WV, AW, AW, AW, and AW,y These areas of units are 27831, 326.98,
816.39, 24,20, 26.58, 123.83, 49.50, 3956, 81 .87 and 46,12 kml, respectively,
some units are barren and the others are cultivated The barren units are WP,
WP, WP+, WV, The elzvation of these areas ranges between 70 and 90m ASL.
Theses arcas have gently undulating 1o moederately steep slope and its drainage
condition s excessive, Soil colour in dry is very pale brown (10YR7/4); and
yellow brown (10YRS/G) in the woist condition, The dominant texture is sand in
the upper; sandy granules and sandy gravels In the middle and deep layers.
Calcium carbonate content ranges between 13.56 and 18.80 % in the upper layers
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and 10.13 and 19.77% in the lower layers. Organic matter content is low than
0,50 in the different layers, Soils salinity values ranges between 6.37 and 8.31
d%/m in the upper layers and 5.27 and 7.95 dS/m in the middle and lower layers,
pH values ranges between 7.48 and 7.56. cation exchange capacity (CEC) ranges
between 3.135 and 7.41 mg/100g soil in the upper; and 4.45 and 7.25 mq/100g soil
in the lower layers. The exchangeable sodium percentage (ESP) values ranges
between 12,04 and 14.19 % in the upper layers; and 11.02 and 14.20 % in the
iower layers. Based on the American Soil Taxonomy (USDA, 2006) these soils
classified as Torripsmments.

The cultivated units are WP, WP;3;, AW, AW, AW,, and AW,,. The
elevation of these areas ranges between 60 to 75m ASL. These areas have nearly
level to gently undulating slope and its drainage condition is well to moderately
well. Soil colour in dry is brownish yellow (10 YR6/8); and yeliowish brown (10
YR5/8) in the moist condition. The dominant texture is sandy and sandy clay
loam in the upper layers, and sandy clay loam, loamy sand, sandy loam in the
middle and lower layers. Calcium Carbonate content ranges between 3.16 and
9.18% in the upper layers and 4.42 and 13.51% in the lower layers. Organic
matter content is less than 1.62% in the upper layers and decrease with depth to
reaches 0.26 % in the lower layers. Soil salinity reveled that the electrical
conductivity ranges between 1.15 and 2.37 dS/m in the upper layers and 1.37 and
945 dS/m in the middle and lower layers. PH values ranges between 7.22 and
7.94. Cation exchange capacity (CEC) ranges between 10.37 and 35.8 mqg/100g
soil in the upper layers and 4.14 and 30.32 mq/100g soil in the lower layers. The
exchangeable sodium percentage (ESP) values ranges between 3.6! and 6.09% in
the upper layers and 6.40 and 14.49% in the lower layers. Based on the American
Soil Taxonomy (USDA, 2000) these soil classified as Torrifluvents and
Torripsamments, :

Agricuiture land capability

The Micro LELS model provides prediction for general land use capability for
abroad series of possible uses. According to the mode! production as shown in
Table 6 and Map 3, most of the studied area are classified as (S3Irb) in the
mapping units WP, WP, WP;,, and WV, while (831b) in WP;, and WPy, and
(S3)) in AW,,, the total area are 1497.97 Km®. The degree of capability is
moderate could be refered to the moderate severe limitations that restrict the
range of crops or require special conservation practices, and these limitations are
erosion risk for batren areas, excessively drained and bioclimatic deficit. These
lands are low productive for a range of crops, and improvement practices are
recomimendable. Two mapping units (AW, and AW;;) have good capability (Sz)
and the total area 85.39 Km®. These soils have some limiting factors as coarse
texture in seme parts and moderately salinity in the other parts, which some what
reduce the productivity of certain crops. One mapping unite (AW )») has excellent
capability (S)) and area 35.332 Km?, which referred to in significant limitations in
using for traditional agricultural crops.

Egypt. J. Soil. Sci. 49, No. 1 {2009)
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TABEE 2. Physiographic map legend .

o i Muapping Main and associated Area
Landscape Reliel L.and form Phase pr ! . ¢ e
unil soils Km2
Summit Flat Burren O Twe !_7 '|'0n'ipsannr!1m;h' L2783 I:
Summit Barren Wp2 Tomripsamments 32098
Steep Steep Barren WP3I Torripsamments K16.39
Weslern Cultivated with crops Wp32 Torripsamments 2420
lateau |
Slope Slope e e B R {—ﬁ ]
Cultivated with C‘I’l)ps and WP Torripsamments ‘ 76 83
(hrchards ‘
s |
Diry valieys Concave slope undulating Barren Wy Torripsamments b123.83
Culuvated with crops AW Torrifluvents 449,50
Relatively high ' ”
Farts Cultivated with crops and . S
Parts Hnate A“l : L_mm e AWI12 Torrifluvents 39.56
Orchards
. Gently
Sund shect y (i latina —— -
uncufating Cultvated with crops AW?21 Torrifluvents 51.87
Relatively low ’
: Cultivated with crops and .
Parts P AW22 Torrifiuvents 46.12

Orchards

AQVH-13 Qdv v'v
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I'ABLE 3. Sume physical and chemical analyses of the investi

ated arca.

s ) N ente | Corse | Fine R yav : TEC " Exchangeablecations T o,
! f\‘;)(lfh T llzl‘[’ltl? G'{,'/:c“' [ S'n(i,;‘l)d { s%};d | %}1[ | (uzfj'\ Texture class | Cmolkg, e x;‘;& f%a’ Tk Il.‘?[f
T o 020 000 | 3824 [ 1738 | 1061 | 33.77 | Sandy clay foam | 33.21 | 2351] 621 1 1.96 [ 132 | 500 |
2040 | 000 | 4037 | 2094 | 8.96 | 29.93 | “andy clay loam | 2943 | 2022 | 5.26 | 258 | 1.08 | 877
1 AWIEL L 40-55 0.60 5648 | 1731 | 6.73 | [9.48 sandy loam 19.16 15.75 | 2.71 189 {073 [ 987
5583 (.00 8162 | 1047 | 2.66 | 528 sandy 516 354 | 139 [ 054 |06t | t046
85-120 | 0.00 | 8803 | &12 [ 034 | 351 1 sandy 345 | V43 [ hoy (04032175
T 0-20 0.00 | 5816 | 627 | 1315 [ 7202 | Sandy clay loam | 22.05 | 1536 | 442 | 080 | 134 ] 363
X Awl _20-50 GO0 | 6571 | 1171 | 992 {1266 | Sandy loam 1245 | 836 | 263 [ 08I [ 028 | 651 |
50-70 | 0.00 | 8142 | 635 | 713 | 510 T loamy sand 502 128 ] 063 | 049 654 | 977
[70-T10 | 0.00 | 8825 | 569 | 337 1 274 ] sand 322 TOU o6l [ 037021 1749
0-20 000 | 3371 | 17.94 | 13.52 | 34.83 | Sandy clay loam | 34.25 | 2381 | 7.26 160 | T03 | 4067
3 Awa 2070 0.00 | 4823 | 1237 [ 10.24 | 29.16 | Sandy clay loam | 3867 | 19.73 | 5.84 2,05*'}{'(}'7’ 'j[s':_'_'_
70-60 | 0.00 | 6274 | 1294 [ 8.24 | 16.08 | Sandy lvam 1581 36 | 353 | 178 0.8 1175
(90-130 | 000 | 8551 | 6.88 | 2.46 | 5.15 | sandy 5.06 241 | 172 103903211165 |
0-20 0.00 | 2266 | 33.11 | 14.18 [ 30.05 | Sandy clay foam | 2955 | 2078 | 3.24 { 210 1.05 | 7.11
1 AW2I | 20-50 0.00 | 2924 | 2039 | 1605 | 3922 | Sandy clay loam | 33.65 | 2196 | 688 | 3.61 | (.82 | 10.75
50-75 000 | 37.54 ] 17.27 | 18.67 | 26,38 | Sandy clav loam | 26.14 | (846 | 332 | 3.72 ] 0.41 ] 1423
0-25 0.00 | 3544 | 2465 | B.82 | 31.09 | Sandv clay loam | 2057 | 20491 575 | 206 | 1.79 | 6.74 |
5 AW21 | 2545 000 | 3865 | 1507 | 1024 | 56.04 | Sandy clay loam | 3544 | 2171 | 7.68 | 3.51 | 1.91 | 9.0 |
45-75 0.00 | 4505 | 12.12 | 15.60 | 27.25 | Sandy clay loam | 2680 | 17.18 | 4.16 | 5.68 | 1.44 | 13.73
0-30 0.00 10.65 | 51.88 | 14.16 | 33.31 | Sandy clay loam | 27.45 | 1462 | 526 | 1.58 | 1.14 | 689 |
6 AW22 [ 30-60 0.00 | 1758 | 3852 | 15.98°| 27.92 | Sandy clay loam | 2292 | 18.66 | 465 | 2.85 | 1.04 | 10.38
60-100 | 000 | 2191 | 46.13 | 10.64 | 21.32 | Sandy clay loam | 2096 | 13.58 | 3.44 | 3.06 | 0.66 | 14.60
i ] \;vm 0-43 1078 | 3947 | 3568 { 1508 | 099 Sandy 1.95 114 [ 4354 [ 025 [0.10 ] 12.82 |
45140 | 3117 | 5263 | 1052 | 485 | 0.83 | Sandy gravel 2.65 180 | 386 | 0241011 | 906
p wp2 |_0-70 1782 | 4056 | 2886 | 11.46 | 130 Sandy 2.72 163 | 276 | 026 | 0.12 | 9.56
L 70-130 | 29.88 | 4854 | 1406 | 6.94 ; 0.58 | Sandy gravel 212 136 | 198 [0.26 [ 0127 1226
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, P Corse | Fine r - I, ) | l rehangeable cations
Depthr | Gravel Sill s lextur
:::::jtl m({)m' 7 “":.d "‘"('d "/r(a 'Vu"\ tla.:ls ‘o C mnl/kf., my/100g
i B B T R 4 e ]
223 “' 13.67 6 J 27 6 | 1248 | 1.78 Q‘md 2.4 |40 064 | 024 Ln;- 96
A T B ST B SR S s A Thehl I IR
s 1708 | S846 | 1560 | 831 | 055 Sand L35 0_52 049 012|012
} 60-75 | 2431 | 5681 [12.26 624 | 038 Sand 115 60 03z | o3 000 |
7520 ] 4149 W 4398 | 927 | 502 1 024 | Sandyeravel | 145 1085 1 032 ) 615 | 013
020 | 376 [4013 Lzs 36 1641 | 1164 | Sand loam 1020 | 488 | 252 | 145 | 135
WP 20-40 14.17 ] 42.16 1 2525 ) 1114} 728 | Loamy sand 575 2257 1.75 ) 063 rf.l2 1056
U070 ) 2679 | 4544 | 1668 787 | 322 | Sandv gravel | 225 | 125 ) 062 [ 0261 012 1156 |
70-120 | 3576 | 4718 | 1323 | 3.25 | 0.58 | Sandy gravel | 120 | 0.52 | 042 | 044 | 6.12 | (167
) 020 | 186 | 3874 | 2432 ] 2162 | 13.46 Sandy loam | 1110 | 5.67 | 210 | 155 | 1.78 I?%iP
wp | 2055 | 1276 | s2.04 | 2008 | 889 | 603 | Loamy sand | A4S0 | 221 | 005 | 052 o.gzw 1155
3 a0
s5-80 | 1607 | 5889 | 1408 819 | 2.77 Sand 160 1065 | 037 {020 [038] 1230
BO-180 | 2409 | 6075 | 1145 | 2.78 | 0.93 | Sandpravel | 08 | 038 | 030 | 0.10 | 0.07 | 11.76
0-20 233 | 3926 | 2484 | 1872 | 1485 | Sand loam 1250 | 615 | 278 | 1.77 | 180 | 14 |ﬂ
wpay | 2090 1523 14982 | 1465 Ln_sm L 844 | Loamy sand | 620 | 302 1 123 1075 1201 12.10
3 LRI ———— e e —_ —_—
5075 | 2296 | 5333 ( 11.51 | 798 | 422 sand 265 138 | 014 | 0.28 | 0.85 | 1057
75110 | 37.67 | 4823 | 804 | 461 | 145 | Sand gravel 111 050 | 024 [o1a[023] 1261
U040 | 2020 | 4573 (23241 975 | 108 Sand 102 (056 ] 021 (0131012 1275
WV -
46-110 | 4284 1 44130 936 | 286 | 081 | Sandgravel | 0.56 ‘ 025 1 020 | 0.06 l 0.05 | 1071
e — N _
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TABLE 4. Chemical analyses (pH, CaC' O3, O aypsum, FEC, Soluble cations and anions) of the investigated area .

" Profile mupping- Depth pll ! '(7:‘1('()3 O.M ;El\zpsum KO Soluble cations mg/l. | gmﬁc_:mlv(;ui:;]& B
No. | amit inem | (sp) Ya % % dstm | Ca” [ Mg [ Na” | K" €O/ HCOS] O T80/
0-20 SR E 1.84 22 125 [ 226 [ 176 16325 223 Joun 213 | 728|309
[ 2040 | 744 | 618 | 090 061 [ 137 [236] 182 [ 710 ] 242 [ 000 [ 1355 [ 689 [ 326 |

. AW 40-55 | 763 | 375 | 06} 024 | 131 [345] 206 [ 723236 1000 | 198 [ 832|480
55-85 1 77 426 | 030 032 | 252 {566 | 234 | 1298] 422 | 000 | 269 [1555] 656

85120 | 778 | 467 | 027 08 | 267 | 598 | 232 [1378| 462 | 000 | 288 | 1689 ‘Z)"

0-20 733 | 387 | 167 | a3 T 121 [310] 132 [ 612 ] 136 | 000 | 067 | 722 [ 421

2050 | 738 | 336 | 072 41 248 [ 532 | 277 [1236( 4105 | 000 | 236 | 1499 7.25

2 AWI2 50-70 | 751 8§33 033 06 260 [ 51| 378 Fi3t0] 410 000 [ 287 [1585] 738
70-110 | 757 | 882 | 026 0.66 315 | 620 | 364 13360 630 | D00 | 367 | 1778 105'0

0-20 735 | 316 161 0.20 133 [ 310 ] 189 | 631 [ 200 000 199 [ 785 [ 346

3 AW 2070 | 742 | 342 | 033 0.27 146 [ 320 220 [ 7107210 7000 | 188 [ 950|322
7090 | 748 | 618 | 038 0.45 18 [ 412 277 Tous[2s6 [ oo | 195 [1126] 539

90-130 | 757 | 629 | 027 056 308 [ 820 | 413 1536 411 o000 | 276 | 1745] 1159

0-20 7.31 2.63 162 038 | 481 [r012] 374 [2412]1042] 000 | 633 [ 26781499

4 AW 20-50 | 777 | 48l C 83 G352 %18 12025 1152 [4022) 981 | 000 | 398 |4235] 3547
50-75 | 783 | 544 | 055 0.61 1164 [3035] 1705 [ 3812]1078 [ 000 | 625 160125003

023 736 | 338 143 0.21 428 [11351 677 [2013| 455 | 066 | 289 | 22.89 [ 17.02

5 AW21 25-45 | 794 |} 466 | 063 0.49 758 (2098 1801 |3089] 689 | 000 | 612 | 3599|3369
4575 | 193 | 423 | 032 0.63 1036 12521 1473 [s083[ 1083 | voo | 1036]6023] 3098

0-30 728 1 381 1.87 0.24 296 {612 | 381 11389 278 T o000 | 315 [ 1536 1089

6 AW22 3060 | 755 1 696 | 090 0.32 5137 (12981 905 [2589] 578 | 000 | 299 13078 [ 1993
60-100 | 781 g28 | 031 0.61 813 [1825] 1248 [4035] 1021 | 000 [ 636 [ 45952899

, WP 0-45 770 | 1336 | 012 3.55 835 [2078] 1247 {4068 957 | 000 | 620 | 4288 | 34.42
! 45140 | 765 | 1162 | 016 3.68 967 12398 1639 [ 4512|1125 ] 000 }1025) 5068 | 3577

4 WP2 0-70 764 | 1462 | 0.04 2.81 1063 27361 1104 [ 5278 [15.12] 000 [ 1099 ] 60.79 [ 39.52
70-130 | 761 | 1886 | 0.19 3.64 905 [2236] 1582 [4505( 722 [ 600 [ 1087|5095} 2868
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fg TABLE 4. Contd,

: g"ﬁof'_"; mapping 'b’e'mh pH | CaC0, | O.M | gypsum | EC Snll-uhle citions mq/L .‘ _smubl'e anions mg/l.

2 | No. wnit | inem | sp) | % % % ldsm | ca” i Mgt | Na | K|S | Heo, | or | so;

g 025 | 7521 T6s2 | 003 | 230 | 915 | 2575 | 1565 | 4689 | 521 | 000 | 1025 | 50.78 | 3047 |

g, weay | 2560 [ 744 [ a0 [oa2 | 291 [ o6 [ 2576 [ 1553 [4799 [532] 000 | o5 [ 5223 [ 3252

z T %075 738 1532 [0.04 | 377 | 984 | 2585 | 2097 | 4596 [ 562 | 0.00 | 992 | 5067 | 3781

— 75120 | 766 | 1381 ] 042 | 238 | 1035 | 2621 | 1820 | 54.20 ] 4.89 | 0.00 | 10.02 | 57.23 | 36.25 |

=N 020 [719] 656 | 103 | 167 | 137 [ 305 | 220 [ 700 | 1.25 ] 0.00 | 2.56 | 920 | 1.94 |

E 0| wps (2040 1725 1028 059 [ VB | 256 (32U | 576711350 (253 [0.00 | 378 | 1560 | 872 |
| 2 4070 | 732 | 1543 | 022 ] 236 | 281 | 598 | 3.86 ] 15.61 [ 2.65 | 0.00 | 3.85 | 17.89 ] 6.36
@ 70-120 | 751 | 1524 | 008 | 280 | 563 | 1551 | 815 | 2062 | 3.02 | 000 | 498 | 32.65 | 18.67 |
r 020 | 722 | S8 | 1251 176 | 137 | 253 | 133 | 785 | 199 | 000 | 273 | 867 | 2.30
D0 | wes» 2955 [738] 877 [08I | 194 | 552 | 722 | 503 | (898 (378 | 0.00 | 3.89 | 2099 | 1032
L 55-80 | 761 | 1396 | 052 | 250 | 441 [ 1020 630 | 2368 | 402 | 0.00 | 3.99 [ 3589 | 1422
[ 80-120 | 7.69 | 1851 ] 0.26 | 267 | 665 | 1762 | 861 | 3549 | 5.78 | 000 | 5.01 | 39.20 | 22.29
- 020 | 723 | 587 | 103 | 184 | 128 | 205 | 182 | 698 | 185 ] 0.00 | 235 | 820 | 2.25 |
1y | wpys | 2030 [ 7271 755 (02| 253 | 341 | 795 [ 438 | 1822|355 | 0.00 | 396 2098 913
! 5075 | 731 | 1228 | 033 | 266 | 501 | 1065] 920 | 2723 | 402 | 0.00 | 462 | 3067 | 58]
L 75110 | 734 | 1612 | 004 | 267 | 615 | 1335 | 508 | 3322 | 585 | 000 | 499 | 3635 | 20.16 |
! 0-40 | 7.60 | 2190 | 022 | 346 | 9.61 | 2576 | 12.81 | 50.25 | 7.28 | 0.00 | 11.56 | 55.76 | 28.79 |
| 3 WY 30110 [ 730 | 2097 | 0.12 | 537 | 760 | 1851 | 10.53 | 4021 | 6.75 | 000 | 962 | 4565 ] 20.72 |

9L
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TABLE 3. Land capability classes of the different mapping units .
Factor AW [ AWIZ | AW21] AW22 | WP | WP2 | WP31 | WP32 | WP33 WV—’
Slope factor (1) i
Slope Tl 1 1 2 01 1 l 1 1
Soil factor (1) %
depth SN VR S Y T A A T AN T A T
Texture class 2 Lyt 22022212
Stoniness i i | 1 12 ] 1 1 1
Drainage class 1 i 2 1 3 : 3 3 3 3 3
Salinity 1 1 3 2 2 ;2 2 1 2 2
| .

Frosion  risks 1 i
factors ®
Slope gradient i i 1 | 2 0] 1 1 1 1
Vegetation

I | 1 ! 3 3 3 1 1 3
idezlsi{y
Rainf all

X 1 i 1 1 1 i 1 1 1 1

erosivity
Bioclimatic
deficit factor (b) i
Andity  degree i

1 i 1 1 3003 3 2 2 3
(Hi=P/Ep) |
Frost risks E
(wmonths T<6c)| 1 TR S T A T A TN A T A T A R D BN
Limiting factor | T Pl 1 lLebiLeb|Leb | Ib | Lb | Leb
; i
Capability class | S21 i St | S31 | S21 |S31rbS31rb} S31rb | S31rb | 831rb | S31rb

Where: §1 = Excellent, §2 = good, 53 = Moderate .
Limiting factor: t =slope, I = soil, 1= erosion risk, b = bioclimatic deficit .

Fegypt J. Soil. Sci. 49, No. 1 (2009)
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Map 3. Capability map of the investigated area.

Agriculture land suitability

The Pro & Eco Model was used to product land suitability for some common
crops cultivated in the studied area inciuding: wheat, maize, melon, potato,
soybean, cotton, sun flower, sugar beat, alfalfa, peach, citrus and olive. The
abtained results as shown in Table 6 reval the following:-

The barren soils of mapping units of WP, and WP, have an area of 248.49,
291.95 Km®, respectively. They have moderate suitable to cultivated olive,
marginal suitable to cultivated peach and citrus and non suitable for the other
crops. They are non suitable because of its higher content of coarse gravels,
excessively drainage condition, high content of calcium carbonate and high salts
content, Also, these areas are barren. The mapping unit WP;, has an area of
72892 Km® It has moderate suitable to cultivate olive, while it is marginal
suitable to cultivate the other crops and fruits which could be referred to the high
content of Calcium Carbenate and salis. These areas are barren. The mapping unit
of WPs; has an area of 21.61 Km?. It has high suitable to cultivated peach, Citrus
and Qlive; moderate suitable to cultivate the other crops due to the coarse texture
and the high content of calcium carbonate and salts. These areas cultivated with
crops but after this study we prefer to cultivate it with fruit trees. The mapping
unit of WPy has an area of 23.72 Km®, It has moderate suitable to cultivate all
crops and fruits due to of the coarse texture, the high content of calcium
carbonate and salts. These areas cultivated with crops and fruit trees. The
mapping unit of WV has an area of 110.54 Km®. it has moderate suitable to
cultivate olive and madrginal suilable to cultivate the other crops and fruits due to
of the high content of coarse gravels, high content of ealcium carbonate and salts.

These areas are barren. The mapping units of AW, and AW, have an areas of

Egypt J. Soil. Sei. 49, No. 1 (2009)
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44.20, 35,32 Km’®, respectively, ond totally 79.52 Km®. They have the aptimum
suftable to cultivate with cotton and high suitable to cultivate with the other crops
and fruits which could be referd to high soil quality. The mappity units of AW,
and AW, havc an area of 73.10, 41.19 Km®, respectively and the total area about
114.29 Km®. They have high suitable to cultivate with cotton, while moderate
ciltivate with olive and other crops, and marginal to cultivate with peach and
citrus trees because the rizing of the water table and increase insahs in these
parts, moreover, the moderately high content of calciurm carbonaie.

Conelusion

The barren areas have marginal suitable areas (84 and 55) for all the selected
crops and fruit trees due to o figh content of coarse gruvels, excessively
dramage condition, high conten! of cajeium earbonate and salts: except olive
moderte suitable (53] in these areas. On the other hand, the mapping units of
WPy, WPy, AW, AW, AW, and AW are cultivated areas with total area
about 391.66 km® and ranges between high (S2) 10 moderate suitable (53} to
cultivate all selected crops and fruit treas. Moreover, the mapping units of AW,
and AW, have optiroum sultable (31 o cultivaie comon. The cultivated sreas
showed healthier soil quality than the barren one. These resulls maaifested the
impact of human activity on the ecosystem and its power to convert unsuitable
areas 1o suitable. There is o great need to Improve irrigation and drainage systems
o increase land suitability fof crops and fruit rees n the study area. Human
impact on the ecosystem and incorporating indigenous knowledge must be
considered if any sustainable development have be successful {Map 4-15).
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Map 4. Land suitability for sun Dower,
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Map 12. L ﬂnd-suimhillty fir peach.
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Map . 15. Land suitability for sugar beat,
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