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ABSTRACT

The current study was carried out in an area north of Wadi El-Natrun, west of
the Nile Delta, Egypt. It included soil classification and land suitability assessment,
which are the main prerequisite s teps for ensuring o ptimum land utilization. These
information constitute the main step for any agricultural development. The study of soil
characteristics provides basic information for the evaluation of the natural resource. In
order to realize this objective, a number of 35 representative soil profiles were studied
morphologically in the field and their physical and chemicai characteristics were
determined in the laboratory on representative samples. The soils are classified as;
Typic Torripsamments, Typic Haplocalcids or Typic Haplogypsids.

The soil parameters used {o estimate the suitability index for certain crops
are: soil texture including gravel content, soil depth, salinity and alkalinity status,
calcium carbonate status, gypsum status, natural drainage conditions, slope and
nutrient status. Seventeen crops were tested for land suitaoility evaluation, namely;
alfaifa, barley, maize, soybean, sunflower and wheat {as field crops), cabbage,
carrots, green pepper, onions, ootatoes and fomatoes (as vegetables crops) and
banana, citrus, guava, mango and olive (as fruit crops).

The obtained results reveal that with using the nutrient and salinity status into
consideration {actual land suitability) the suitability index is downgraded (it could be
rich to non-suitable class). However, corrections to the nutrient ¢ onditions and sail
salinity (nonpermanent properties) give what is called potential land suitability. This is
done by adding organic manure, using fertilizers and leaching the excess salis to
upgrade the fertility of the soil. According to the classification of FAQ (1976) anc Sys
{1993} and after correction of nutrient conditions and soil salinity, the suitability index
is upgraded. The main soil characteristics affecting land suitability are; soil texture,
gravel content and calcium carbonate content (permanent properties). T he studied
soils are evaluated as moderately, marginally or non-suitable for these crops.
Keywords: Soil properties, soil classification, land evaluation, Wadi El-Natrun, Egypt

INTRODUCTION

The majority of the Egyptian population is concentrated in the Nile
Valley and Delta whereas alluvial soils dominate in the a gricultural 1and. In
order to meet the demands of the increase of population there are two ways;
the first is to increase the productivity of the old cultivated soils and the
second is to expand agriculture in the deseri. Agricuitural e xpansion in the
Western Desert is one of the most vital objectives of the Egyptian plan is to
meet the food security requirements of the tremendous increase in
population.

Soil survey, classification and land suitability for various crops are the
mein steps towards achieving proper land use planning under efficient
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economic conditions. Cropping patterns in the investigated area is
concentrated onl growing fruit trees such as citrus, apples, grapes, olives and
date palm, in addition to some field crops for local consumption. Other non-
conventional economic crops started to draw the attention of some farmers,
such as: sunflower, fodder and medical crops. The current investigation aims
at estimating the suitability indices of the main crops taking into consideration
the limiting soil criteria. In other words, the suitability of these soils to fit
requirements of such crops is calculated.

Climatic conditions:

The meteorological d ata r eveal that the arid climate is prevailing in
the study area; the total annual precipitation is about 40 mm., the average
annual temperature 20.1 °C, the maximum monthly temperature 28.3 °C, the
minimum monthly temperature 13.8 °C, the totai annual isolation 3549.6 hr.,
the mean monthly relative humidity 63.9% and the total annual potential
evaperation 2545.9 mm, Table 1. According to the soil temperature, rainfall,
potential evapotranspiration values; the soil moisture regime is Torric or Aridic
and the soil temperature regime is Hyperthermic.

Table (1,: Some climatological data of the study area (1990-1995).

item ] an, [Feb. Mar. [Apr. [May Uun.Jul. [Aug. [Sep. [Oct. Nov. Dec. Imean
Mean T. 7 12.4[1128| 16 [19.3|22.6125.8/27.3|27.6{24.9|22.1|17.8|12.8] 20.1
Max. T. °C 20.021.2124.2|28.0[31.7/34.4/34.6/ 348329305/ 254 21.5] 28.3
Min. T. °C 7276 |95 [12.2]15.0(18.5/20.1120.5| 18411581231 88 | 13.8
Rainfail (mm) 5542 |33[1710|00|/00[ 0010207 ]112]|97|375
X RH % 69 | 63 | 60 | 56 | 54 |56 | 65 | 66 66 | 68 | 74 | 70 | 63.9
wWind .V. kmihr 11.5(11.5(13.012.0]10.0(10.0/ 20| 80 | 7.0 | 70| 80 | 93| 97
unshine hrs./day| 7.2 | 8.1 | 8.7 | 8.9 |11.2]12.4/124| 118|105/ 95| 85| 7.5 | 9.7
Evap. mmiday 42 |54 [ 6987 (991038678 |73 6114214370

oit T.°C {5cm) [20.2]22.3[25.0[32.1]35.337.7]39.3/39.337.2[33.4|26.9/22.0{ 309
After, Climatotogicat Normals for Egypt. (1995).

Hydrological conditions: Several studies proved that the water storage of
wells in the study area is related to the storage of the Nile Delta in three
hydrostatic units; two of them in the Pleistocene Era and the third in the
Pliocere Era. The depth to ground water level from the surface varies
betwe.-n few meters close to the Deita fringes and about 40 m close to the
Wadi E:-Natrun. The main aquifers in the area west of the Nile Delta relate to
recent. 'na Pleistocene and Neogene aquifers.

Geological formation: The area under investigation was formed during the
following different geological periods; a)- Quaternary period (Holocene sand,
gravel and alternating sand and clay with limestone) — Pleistocene (wind
blown sand, sand dune), b)- Tertiary period (Miocene ~sandstone, limestone,
clay and conglomerate), Oligocene (gravels, sands and limestone);Said
(1962), El-Fayoumy (1964), Abdel Hady, et al. (1975), REGWA (1988) and
Ministry of Industry and Mineral Resources (1981).

Geomorphology: Abdel-Aziz (1989) mentioned that erosion was able to form
piedmont alluvial plains along the margins of the three rocky plateau, which
constitute the Western Desert. These plains are known as (Bajadas) in arid
and semi arid regions. The piedmonts merge together, and blend as well into
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the cuesta walls the edges of the plateau and are thus composed of four
major elements. The piedmont, usually recently formed, - the bajada found
along the foot of cuests, - A transitional area between the recently - cut
piedmont and the bajada is a naturally dissected area with bultes (Inselbergs)
across its surface, -The upper part of the plateau, having the form of a mesa
(a feature of horizontal sedimentary strata.)

. Current cropping patterns and plant requirements: The main field crops
grown in the area under investigation at present are wheat, maize, Egyptian
clover and sunflower on a small scale. Most important fruit crops are grapes,
pears, citrus and apples. Some small areas are cultivated with vegetables i.e.
tomatoes and green pepper. The essential crop requirements have been
considered with regard to the various soil parameters in calculating the
suitability index.

Land suitability of the studied area: According to the system of FAO (1976)
and Sys et al. (1991), and the results obtained by Abdel Rahman (1989),
Sanad {1995) and Ramadan (1999), the most effective parameters that
influence the s uitability ¢ lassification in the study area are; soil texture, soil
depth, gravel content, salinity and alkalinity status, calcium carbonate status,
presence of calcic horizon, gypsum stetus, presence of gypsum horizon,
drainage conditions, slope and nutrient status. The studies revealed
quantitative evaluation of the actual soil parameters to realize a precise
objective interpretation for the area under consideration and its suitability for
a wide range of crops.

MATERIALS AND METHODS

The area under investigation is located between 30° 29’ 7" N and 30°
33’ 23" N latitudes and 30° 05 36" E and 30° 10’ 13" E longitudes. It is about
10,000 feddan. It is located about 5 km west the Cairo Alexandria desert road
at the km 130 from Cairo north Wadi Ei-Natrun. A detailed soil survey of the
studied area was carried oul by FAD (1964) and LMP (1986). Based on
surface ground elevation, which varied from 115 m a.s.l. to -6 m b.s.l. This
was used as the basic source of information. Thirty five soil profiles were
chosen to represent the study area, map 1. The soil profiles were dug and
morphologically described according to FAO {1990).

Determination of textural class was carried out according to Trask
{1950) and calcium carbonate was determined using Collin's Calcimeter
according to the method described by Wright, (1939). Organic matter content
was determined following the modified Walkely and Black method, Jackson
(1969). Exchangeable cations and cations exchange capacity {(CEC) were
determined according to Jackson (1969). The chemical characteristics of the
studied soil samples such as soil reaction (pH), electric conductivity in 1: soil
water extract (EC), soluble cations and anions were determined according to
Page, et al. (1982) and Kiute (1986). Available P content was determined
according to Olsen (1954). Available Zn, Fe, Mn, and Cu were deterriined
according to Landsay and Norvell (1978).
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Map (1): Location map of the study area and selected soil profiles.
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The methodology used for the evaluation refers to the Sys et al.
parametric method (1993), based on F.A.O land evaluation framework (1985).
The methodology consists of matching land characteristics against crop
needs and assigning a suitability rating to each land characteristic, Table 2.
The essential crop requirements which have been considered with regard to
the various soil parameters in calculating the suitability index are: gravel
content (A), texture class (B), soil depth (C), salinity status (D), calcium
carbonate content (E), gypsum content (F), drainage conditions (G) and slope
(H). The formula used to calculate the suitability index (IS,) of a given soil for
a certain crop (x) according to FAO (1985) and Sys, et al. (1993) is;

IS, =A.B.C.D.E.F.GH

The degree of land suitability to certain crops depends on the
reduction of the yield. Accordingly, five classes of land suitability are
considered. These are shown in Table 2.

Table( 2): land suitability classes as related to yield reduction and range

of indices.
Index symbol Yield reduction % [Range of index
IS1 (Excellent) |no vield reduction (Optimal conditions) | 0.85-1.00 |
IS2 (Good) 10% yield reduction (Sub-optimal conditions) [ 075-085 |

S3 (Moderate) 110-25% yield reduction (50% optimal and 50% subJ, 0.50~ 0.75

optimal conditions) : N

S4 (low) 125-50% yield reduction (50% sub-optimal and 50".: 0.25-0.50
not suitable conditions) ]
S5 (Not Suitable)> 50% vyield reduction B <0.25_ |

After; FAO (1985) and Sys, et al. (1993)

RESULTS AND DISCUSSION

1. Soils characteristics

The parent materials of the soils in the study area are sandy and
calcareous desertic deposits. The study area is characterized by gently slope,
almost flat to flat surface. The soil depth is deeper than 1 m. The drainage is
well and the ground water is not observed at the investigated depth. The
agricultural landuse in the majority is orchards. The soil morphological
features of the study area are shown in Table 3. The Chemical and physical
characteristics are shown in Table 4.

The obtained data show that soil texture varied from very gravelly
coarse sand to loamy coarse sand, where the total sand ranges between
76.6 and 100.0%. The gravel content is less than 15% in most studied soil
profiles, except in profiles 2, 3, 4, 10, 13, 18 and 23 where it ranges between
16.0 and 25.0% and in profiles 1, 5, 9, 16 and 17 where it ranges between
25.0 and 60.0%. The soil structure generally is single grains. The pH values
range from 7.6 to 8.0. Total CaCO; content in most studied soil proiile is less
than 5% except in profiles nos. 3, 11, 16, 17, 18, 19, 20, 24, 25, 32, 33 and
35 which have CaCQ; contents ranging between 5.0 and 10.0%. Profiles nos.
8, 15 and 26 have CaCOj; contents which range between 10.0 and 15.0%,
while profile 29 has CaCOj; contents ranging from 16.0 to 23.25%. The
organic m ater contentis verylowin ali the studied soil profiles, being less
than 1.0%.

5743



Abd El-Hady, A.A. and M.M. Kotb

‘paey ApyBYs = HS asoot] ‘ousejd-uots AYons-uou ="I'N'N :SjoquwAs aouasisuon)

* tpaey AnyBus ‘anseqd-uou Ayans Apubls =HSJNSS
dieys sea|d =g0 ‘dieys druqe =ggy :sjoquiAs Kiepunog

Agd01q seinbueqns yaam =gy S suiesB afbuis =95 :sjoquiks aunonig weo| =7 ‘pues =g '3sinod =2 ‘1Paeib =g ‘A1sA =p Isjoquihs ainixay
%) CTN'N s S0 P HAS | €V HAS oLl -0L
[R¢) sey TN'N s SO VIS HAS | SmuAS 12y Isoune sweunuesduol| 0 of
dy S8y TNN 9s jie] WS HAOL | bizMAOL | desg M addy | juasoy o leld 18 AL 0£-0 2y
[} TNN oS S 9/5 ¥A O1 | B8 YA OL 0zl -0z
20 S2 TN'N o8 S C/ILUAOL | pIZHAOY 18y jsowie swawwesdioy| oz 02
12 SBY TNN 98 S SIL¥AOL [ Wiz ¥AQL | doag M aiddy | usoey o1 1913 03 AL 0z 0 Ly
) NN 98 5] G HAS | PO UAS ; oLl - 0L
20 5] TN'N oS S TILUAS | WLHAS auaoolld g | Burdoss swewwesdisiog| oL 5¢
[§e) §2 NN 343 2 B/SHAS | ZIWUAS daag HOM uaseq [auad0isid | Anusn 08 otdAy S€-0 ol
[¥e) INN 98 (5] Vil YA OL | SIBUAOL 0z1 - 09
20 sav NN 0% SO PILHAOL | €72 HA 01 Buxdoys Sluduesdio) | 09 -0
10 say TN'N 98 SOA Y7L HACL | S HADL dasg B vasey | wadoy Auon ] Ay oE-0 &
() TYN'N 95 [3) 8/LHAGL|BILBAS o1y -0z
€2 sav TNN oS 5] C/LHAS L BILYAG L 04°05
tae] :17 “TN'N os S0 8/9UAG |98 HAS, 18l 1s0we spoed0dert | 0% - 02
o] savy TNN | 9% $9 YBHAGZ WL HAG LY deag M vaheg | juacay o1ed 9 oy 0z 0
[R) TNN 95 5 WOHAS LI W HA S, oct - 08
o] 80 TNN o8 82 99UASL| 9L HA G, 08 - 0%
o) le} TNN 9S8 s2 YSHAS L WL HAG L Bundols swauwesdunog [0S - 02
1o} 30) TN'N oS S 99 HAS LB HAS | daaqg Bm uduey | wsony ) 28 k) 0C-0 4
Fs] INN oS [36) B/SUA Ol | BAUA QL 0z} - 0%
L9 sav TNN s (] 9SHAOL | 93 YA 01 1ey) 1sowie spisABordent | 0652
dy sav TNN 98 | s3 99 UA Ol | B9 HA 0L daag 1I3M sadeug | weoay o1 184 re ovdhy ST-0 9
€2 VNN oS SO9A [9/9¥A 0L [€Z A OV 0L -0
e} 2] TTNN 9s $09 8/9 HA O4 | B2 ¥A 01 Burdors swawirsdioll 0L - 0¢
) 82 IN'N oS S YIS HA 0L | 912 WA QL | daag Ham vaueg | waoay Ajuag 201 ordAy 0% -0 9
) VNN B3 SO 8/9 ¥A 01 | €12 ¥A OV oLt - 0%
4} INN 98 [ 8/ YA OF | v/L WA O Busdors swausvesdiog | 06 - 02
5} sav INN o5 52 8/9HAOL | W2HAQOL | dsdg 2m usueg | wedsy Az 98 aidAyL 0Z-0 Y
[ VNN 95 S B/SHMAG | 8O HAS 0ZL - 09
e sav TNN o8 $09 BSHAS | 99UAS 18] jsone spoeolden | 0908
1D say TNN 98 $3 SO VA OL | HLYAOL danq 1A uaieg | weday ol ley 0ol ndAy o8 -0 IM
Z0 TNN o8 S €9 YA 0L | W YA OF 021 -69
[§e} 82 TNN oS 89 PIAYA 0L | ML HA OL ey 1sowe satwesdiiol | 69 - 62
dy S$2 INN oS S jEiedAQlL]sizHAGL ] deag 1M 3ddy | waoay e Sti HdAL s2-0 F:
ie) TNN B3 SIOA | 9/S¥A OL [ 979 HA OL 0ZL -0l
20 3] INN 25 S99 piS YA 0L | (IO MA 0L Buwors swawwesdiol | 04 - 0F
o) sav TNN 9s SOOA [ vSMAOL | 9 HA DL | daeg WoM | veueg | weday Anuag Zit AL 0E-0 t
uoz Kiep azuMms | 1M ] 3B MO “letnpuen| jeuayews 8V (W) [(T0:1) “ON
«I0H -unog | -15U0D | asmpnag | aimxa) INOIOY 30 yidag mau:.EQ} 248y werey [Aydemibodog |uoneas3z| uonenpssely | widag 1044

"UNNEN-|3 IPRM JO YLIou S|10s 10g sajijoud [i0s aanejuasaidal ay)y jo uonduosap play p

azuewiwIng ¢ 3iqe)

5744




J. Agric. Sci. Mansoura Univ., 28 (7), July, 2003

tpaey A3ybis = HS 105007 ‘onsejd-uou AYoi3s-uou =" N'N (S|OqWAS 20Ud]SISU0)
Ayo01q seinbBueqns yaam =gy S ‘sutesb aibuis =9 g :sjoquis aimanasg

* tpaey ApuBys ‘onsejd-uou A¥ons Apybils =HSJNSS
dieys iead =g9 ‘dieys dniqe =ggy :Sjoqiuhs Arepunog
weoj =7 ‘pues =g ‘asn0d =9 ‘1oARI0 =9 ‘KIaA =A IS|OQUWIAS aunlxay

T

€D INN oS ) 9SG HAOL | 9/9 ™A OL 00t - 05
4] SO INN oS 5je] tS YA OL | 9/Z YA 0L auaJoIsIRlg Budois sprsABoydet] 05 - 02
0] sav INN os S 8/8 YA 0L | 9L H¥AOL daagy BM udueg | pue u3say Auan ol odAy J_02-0 vm_
20 HS avm SO PIEHAOL | vIE WA OL oot - G5
12 SO TNN os S2 PIE YA OL | v/SUA O BuUadoNdY | e isowe swuawwesdio) | §5-G7
dy sS4y NN oS S29 PIEHA O | £/BHA 01 dasq 1M ano 3Uad0ISAY aed 9 ordA s2-¢0 (X
[2e) ANN avm SO [ZEX e ozl - 06
€2 S2 TN'N oS SO SIYHAOL | wiSHAOL 06 - 09
22 %) “ITN'N oS L30) PIOHAOL | Z1ZHAO) 2u3daISIBIY | 1|y ISOWE swawwesduwog | 09-0€
3o} 3] TN'N 35y SO POUAOL | WZMAOL dasq M uaueg | pue U303y o el 9- 2dAL 0£-0 zd
20 ITN'N oS S PO BAGL | /B YA CL oti - 05
1D sav "TN'N os S ¥/9UA 01 | ©/8HA QL lejj 1sowie siuawwssdiiog 05-0¢
dy sav ITN'N 08 SO S/9UA 01 | S/BHAOL 23Q uBIA L) 1303y atjery 95 oidAy 0z-0 g
f2e] IN'N oS SO VILBA 0L | B/ A 0L oLt - 09
%o} 5] ITN'N oS SO viZ HA 0L | S/8 YA 01 1By isowe siudwwesduso) | 09 -SZ
dv say ITN'N 93 Rre) vrL HAOL | Y8 HAOL da3g [ sades waday o1er4 65 o1dhy SZ-0 o]
f2e) “TNN 9s $2 9/9 ¥A 0L | 9/9 YA 0L 0zl - oL
(o] [Se] TNN 33 S viLHAOL | €72 8A 0L 18y} isowre swawwesdiey | 0z - 0g
dv S0 TN'N 98 e 8/ HA 01 | 9LYAOL deag fI3Mm sy U209y o183 SS otdA} 0t -0 61
2z “TNN 9s Ee] B/G HAS ALHAS ozt - 09
L 1%] S0 ITN'N oS SO B9 HAS | 92HAS 6uidojs sjuswwesdiuo) | 09 - 0F
dy S8Y | INN os $2 SOHAS | ULYAS daag 1M sd03D Wwaday Anuag [ I O1dAy 0€-0 8
AED S2 TNN oS SO9 | 8/9MHASL | 9/9Y¥AS 001 - OV
. T4e] (o] NN oS SOD | ZOUASL | UYUAGL 18y 1soune spojesoden ov - 02
) sav INN 98 S0 BI9HAS'L [ 9BUYAS2 daag BPM vaueg Wwasay [RLIE] 99 odA) 0z-0 1]
ET4e} TN'N os SO19 | 8/2YASL | BUASL 0Z1 - 09
L 1%} S2 TN'N oS 1530 13) PISYASL | 9190AS L ey Isowie suawwesdio § 09-62
dy ) TN'N oS S0D [ 8/9HASL | WL UASL daag 19M ajday waosy 0) 1814 ¥9 ordA) GZ-0 9l
Pie] TN'N SWO SO 99YAGL | BIOBAS YL 0zl - 09
1 say TN'N a1y Sie] YIOYAS L | WILHAS L s33) 1ey 1soune spoiesoideny 09-0¢
4y ) INN os S9 YOHAGL | WIOHAS L daag M puesdosy | juaday o1y 85 oidhy 0¢£-0 St
[Y4d) “TN'N GBS S E/BYUAS viL HA'S 0ZL - 0L
1% SO ITN'N os S 99 BAOL | UL HAOL 1ey) jsowe swawwesduio) | 0Z-S2
dy savy INN oS S vILYAOL | E1LMAOL | desQ 19M SN W33y Ol 1ef4 0¢ odhy Sse-0 48
[34) INN BS ER) 915 UAS | D/9UAG T ozt - 08
40} say VNN oS (o] USHAS | 9SHAS 08 - 05
[Re} sav TN'N 08 S2 9SG HAS | B/9HASG Buidogs spisABoideny 05 -0¢
dv $2 VNN 98 S2 9/SHAOL | 8/9HA0L dasg 12M aiddy w83y Anueg 08 ndAy 1 0z-0 £y
vozn Asep 3dud1s 19m fap 298 "M'D asnpuey tejsazelr TSV (w) {wpo) ‘ON
-J0H | -unog -{suag 2MDNAS | sanIxdy nole) jo yideq | aBeueag 2118y juasiey AydeiBodo) | uoneaaa uonesyiIss Yy yidag ‘jo1d

oD € alqel

5745



Abd El-Hady, A.A. and M.M. Kotb

‘paey Apybiis = HG 195007 'onsejd-uou A%3115-uou = N'N (SIoquAs aous)sisucy

- tprey Apybys ‘onserd-uou H4ons Anybis =HSJINSS
dieys sespd =89 ‘dieys ydnuge =sgy sjoquiis Aepunog

Ayooiq Jenbuegns ¥9am =gySm isuesb ajbuls =0g SjoqwAs ampPnng weot =1 ‘pues =g ‘981N0I =5 "1aaesb =9 ‘Aiaa =A tsjoquuiks aumxay

20 ITN'N 98 $3 VIS HAS LG HAS 001 - 0%
12 sav TN N o8 S2 YGUASG 95 ¥AS Budos swowwesduloy | 05 G2
dy sey INN 28 SIS | PO UAOL | €24 HA QL daagy PM 0] waney Apuegy oS dAY 52 0 S€)
%20 INN 08 [3e) 95 HA DY | 9/9uA OL oLL-09
A SO TTNN oS $2 E/3UAQL | C/BUAOL ey isowe SWdwWesdio | 09 - 0T
oy 1) INN 98 SOT_| vOHAOL | wIHAO dasg Bm | sadeig a0y o ey 8 0k g 0E-0 | b
AED TINN o8 82 POUAOL | Y/BHAOQL ott - 09
%D o] “TNN fald el] 9HHUAOL | WLHAOL 1ey isowe swowwesduoy | 09 G2
1D S2 TNN o8 82 /I HA 0L | B/8UADL dasg 1M uaueg | auaJ0ISilg o1ei4 9y Ndhy SZ-0 £q
Er4e) THN o8 §0 8/9MA 04 | 8/5HAOL ozl - oL
¥io pe INN a8 i3] 9L HA DO | 9/SHADE ey 1souije sldunsesdioy 0z -0¢
dy 530 THN o8 $2 9IS HAQL | YBHAQCL daag 1M aniQ BUIN0ISIRG 01 Je1d bid odAg 0€-0 24
[4e] TN'N 25 $2 PO HAQL | 2ZHAOL ozt - 09
o] S TN'N o8 (e O UACL | E/BUAOCL Jamuoyuns ©j 1soune swswwesduoy 09-0¢€
dy $2 TNN 0% §0 HSHUACL | WZMAOL dasg M | -4pnsy | susoolsisld o118l zr Ay oE -0 i
[4e ] TNN 93 S BOUAG L | 9L BAG L ot - 09
[} $0 TNN 99 S SIBUASL | PIOUASL 18y 1sowe siupwwesduwoy | 09-52
dy S0 INN 2S5 89 GOUASL {BILUAG L daag M arg BUBIOSBIY ey a4 qdAy 520 oY
o] TN o8 s WOUAG L | POUASL 001 - 05
3e] sav INN o8 01 ULHADY | E1LHAOL [ spotesoden 05 - S¢
dy S8Y | INN s SOT | TEMAOL | S HAOL dasq ua3m wied eegy [ suadoised | Agupg se oAy 520 64
220 HSANSS avysm s PIHADL | S/LUAOL oL~ 0L
210 | S8Y | HSdANSS o8 o] TIMAOL | L HAOL wied ereqy | sussoysiaig | Jey 1sowne swoewwesdinoy | 0L -0
dy 4y HMSS AYSM s1 PIOHAS | ZHUAS dasg Rm pUe 3ai(y | pue 11a0dy o1 1814 21 owdA | 0E-0 12y
f4e TNN Bl S2 S/ HAOL | /B UAOL 001 - 05
1o ] TNN as he] S/QHAQL | VB YA OL Bropung Gudas supwwesdie] | 05-62
dy $2 NN o8 $3 PILHAOL | £/8MA 0L deag iy ? SHNS4 | asact=) Apuaty or o1dAy $2-0 44
f4) TTNN % s2 99 HAOL | W/BHAOL 0Lt - 0S
[2e] $D TNN 098 ke ] v/SUAOL | WBUYAOL SO | 3UIISBIY | 1By ISoune spojesoider 05 - 02
dv $2 | INN o8 3 P/ HAOL | b2 WA 0L dsag 1BA sadess) | pue judday oled i o1dA ) 0z-0 9
F4) USINSS | asissel £ 9/ HAOL | 922 MAOL 0zl -0l
(%] e INN as L) WIHAOL | FLHAOL BUIN0ISBI | 1By ISE sjuowwesdisoy | 04- 0T
dy [53e) INN o8 80 SILAAQL | E/8UA D dasg B sdo) pue juadey Of 1814 (&) ordhy 0€ -0 -t
uozy Kep EEUETH 13m Lp oqes D esnpue {epe1RWw “1'8'y (w) {wd) "oON
~I0H | ~uNOG | SSHOD | uMAULG | almxa moen jouidag | efiewjeiq ‘oBy sy AydesBodoy | uopieaay uoneNasseD widag | jord
U0 € djqel

5746

S



J. Agric. Sci. Mansoura Univ., 28 (7), July, 2003

oy

wouy (joenxe sajem j1os |:L u) sojdiues pazhjeue 10 SolsuaIdeIRYD [BDIUBYD

‘sajiyoad jfos paipms
pue (easAyd swog:(p)aiges

1o 100 1o0] oo o[ ool 1ot 25 e2e “iZo] oo el ele 54 Z]  tnie 602 oroc] ~ Toragr ws ool T

t1o] sto| wso| 21| stoz| 1| 206 el otz wel 2o wz] 062 3} SEG|  Gors e s 6L 42 00 oL 0k

sco| veof eeo| 9se| 1zsii ose] sim zos| sz 9zo| oo 80| o8¢ s2 9sr|  2Zvse OZ v [ Wz 0o 0| oz

wof ‘oo to6] 200 52| 0z0| zom Nmﬂﬁ 02 ol #a woel ol B 1oG] 6t ve 1062 o577 vom 00 vl ol

zio| svo| zeof szi| ozor| ssi| izo osv| o082 1ol wvo oel 0o s ez6] 1108 s L8 Frds 1801 w0e oL-07

sco| S.0| 60| 02'5| 1508 osc| org ssv| o053 szo] sio sel oi H wt| »oos 26 (S ot gz 2 61 0001 0z-0 i
[ Voo| (00| 200| zon| ZoS| ono| sots 1Zs| ol sio| #o 091 oae ) 16c| 6096 61z TRy €€ 28 00 02 o1 -0l

wol 290 sso| wz] osot] szz| z0s| o9z ezo]| zs0 eet] pie 3 wr| e 2oy L 0% Ht o0 az- ¢

520| zoV| Beij 25| zov| ®ssl sEi|  igv| 0§52 szo| 2o va] vet sD tvs] esve 910 6@ ¢z vz oosz 580 ol
Ibo| 20| (00| coo SZ1| 050f t116] s svi ezo] 100 590]  08¢ 5] o9 1] ovrss] vt 90sr 68z o091 0Z1 - 04

zvo| 2eo| o] svel ivor| zoz| ees egc| o1 seo| sco gri] ort $09 osz| oz6 tree av 8, wez|  ooof 09 <08

vZ0; 290| g0 28Z| omor| us| zve 10s| sz 1zo| 90 £t 08y SOA zze| wes 910g gser vez|  o0ss [ 6

too| i0o6| zoa| $oo e[ ozo| zo¢i I3 Y Y| dio) ogol| orz ] €ay | 2168 €602 5¥e 1975 27 ott -0z i

soo| ziol seof sio 5] wi| seu ws| oat 1y tno oc0z| 06¢ 5] SIG] Y6 £1°62 90 27 99zr] 00 0105

00| 920| wal s2¢] 1502] 20z tous ows] e spo| 250 wi| oz $0 1wyl seze a0z 9682 e66e|  ooel 0502

9Z0| 990! 860f 6TV oLl 9sv| £l Byl 2ri S1g} si0 0z'9| 08¢ S9 S0E; 5608 ECES 6522 €042 05T -0 ¥

100] 100| wo| o E DT 15| 100 moy| o8z & ov| 1656 e vy “toaz 56T o5 ¥ oz -oa[ |

s00} S10] mo| 150 ws] s 001} 1zo eav| oa: 53 s50] tres w862 99 v 8 use R -06

stol eco] zzo] 2y @2r| e 120} 9vo w2l oL 33 sec]  soe8 9666 07 27 s16z] oost 08 02

8zo| osof mso| Gic w@v] ost 610] e90 [ Y s 055]  05ve I £R 72 ssvz| o000z 0z-o ¢

1W60| 500| 500] §10 7S X ) siyv| o6l 83 ozl oe e st 527 8518 O 0zt 05

sio] szo] ozol se av] 201 o5l 2vo sref| 082 s> z9r| sie 7R x4z 0¥ o6 e 0562

1€ i90] 80| 959 055|281 o] o 90| 082 $0 svil  s5w6 06z za a1 f9z5]  oowm 52-0 9

Z00] zoo| Toa| €00 BT 4501 2v0 wef arL SO5A wE eois|” e 707 8515] 000§ 0zt -0l

szo| oco| ozo| eco we| w2z 1eo| wso see] oee 50 wi]| sves svoe 1564 eogr| oosE o008

zs0]| 50| oeo| sit oze| wo ol oo zio] ost $2 voo| oces el oy gog5|  oost 0g -0 s

wal zo'e| oo oo 12y spe 520 1o 058} ©0l¢ s9 Zee| w908 158¢ Lol TeEee [ 2 ooy -

ool wol szo| zo ws| 19y 8r0| 20 oz osz s 6sZ] 18 0y € sivz] o000z 05 - 02

sto 60| ovof w2 ws| 6o seo| 90 ovt] o [ 18E| 6196 ze e s8 6z v5zl o012 o o v

so0| 00| Zoo| €00 srv[ e sea) o]  ¢rel ooe s 680| 1166 i 0 4% EE2Z[ oom 01 <08

sto| 1Z0f 1g0] 021 we| 60 gro] igo wm| o6l 509 9s0| w68 ez oo e gtz oogz 0% - 0§

zeo| zvo| 2o zec ssc| 690 ssol yso wel pow s9 60| Ises sey 29z ©z|  oow ot 0 €

$00] 100] zoo] 200 sv'z[ ool 20% SES[ 091 o] woo| oz ots¢ § T 00eZ|  iiev e 2z obEt [FTRE)

ozo| s10) ovo| sco] ssoe| eez] ese sie] oo sio] zro avel vee $o sl zves sLve 8t of v o022z §8-SZ

ol seol 950l | szov] sgv| cos 95v| sto0 1zo] e w0l 08¢ s €501 (r&6 6v 07 seor rzat 00 Gt 50 z

1006| 8006] 106] 200 ] wey e eoc] szi i€0| 100 61| 6L $O5A 216 Tazee [IXH 5 68 FAT Y [3

sio] eco| zeo| gm0} zzoz] ot zso osv| 160 a0l zco socl 0eL $00 62| Lles oz 0 wez|  osz o/ - 08

teot 920 seof vzl zisz] seel izm ogv| L0 1o 950 861| 081 $09A cer| o9 o6 £y ez zz|  mss o -0 ‘

..... % wos b | angp % % % sse)> | RS | $00-C | SO-SE0 | 620760 so (A w2 ON
| vz | uw | e » @ ) oas3 | poubw | 03 | umsdhg | wo | toden | MY | eimixer | Sppe pues | poeg 4 | Purs w | pues ) | jeseig wideg 014
{wdd) suennnu sineeay 230 oL b;

5747



Abd El-Hady, A.A. and M.M. Kotb

200

10a[zoo]to0 SZS SSvt| Sssv |ais EIW2 200 | "sZs |06t 5] Sy Tevse | 6662 | 06bE ¥50C | 05b 00t - 05
0Z0|250(290|960] 110z 820|096k | 1S | 200 ost | 520 | 6z |ore $0 veZ |96 sroe | eeet | 2006 | oov 05-0Z
0£0[680[204 [G1Zf €20r l05Z{€0GL| ISy [BoE | 20 S50 o5t |o8z| 82 BL0L | e8| 629c | s662 | 8522 | o022 | o02-0 _ 3
woftoofeoolstol e [oso| vz | 1vs [orz 920 oo} g8 [ol¢ ) (s | eTie | Bs2y | erec | zesz | ooet | oot-ss
020} iv0|2e0|S0L | 9202 |10 | 268 | 20% | 10 €0 |92o| 91 |o8L| SO 66 | €0v6 | 452y | 908l oree | oot 55-52
1yoiveoiee0llzz! szss [ielole | osr [ ooz 2zZo | €90 srt |oas! s09D €60 | 2066 | 64vF | 0922 | B89LE | 0052 52-9 €4
100} 100[Z00[200] €26 [€20|9621| zv5 | 6.2 1£0 100 €82 [orL| SO 18l [s8u8 [ 1092 | grel | oeee | 052 0Z} - 06
stojezojziofzro] i I ovs | ogz 20 |ezo| seL |osy s vrel | 9598 | zesz | eeze | egz | 002 06 - 09
0Z0 1950|590 220 20s | o2 v €0 | 2o | oge Ce) 2ot | Bies | esez | eave vIIE | OO'EL 09~ 0F
wolver| 1 jose vy | ogz 090 |BSO| oy |orz| s99 €0e [ 2696 ) 1gov | evgz | erez | oogz 0og-0 2z
t00|€00|s00|S¥0 09 | S92z sv0 | voo| 15t [o6Z S VL | eeee | 08%E | €Ly g | 00s ol - 05
o jzeolse0]zet I5c | si€ €20 | 20| svz |o08L s lvo | 6866 | isog -| osor | 6522 | 00GI 05-0Z
6z0lseyizertioe €y | osE 250 [0l ssL oy SO 91 |eees | weis | seze | zoir | 0042 0z-0 1
00| 10001 0]|S00 99 | 00¢€ 8€0 ol sir9 o6z SO 66G | SO6 | €29E | Zeet | SvEv | 00C ol -09
stofizo|sco|est 0r | 052 ov0 | /€0 955 |orz s 55 | vove | €l'se | o0pl S8y | 009 09- 62
520660 | vE'L [49E 2s's | 590 150 |9s0| o1te |ogz] $D 95 vre6 | 629c | €L91 vy | 059 $2-0 07
10000200200 TR 9ve |[eoo| 297 [ori| so 9v'9 | S§'C6 | L9EL | [9EC | 929 | 000 0Z1 -0z
€Z0ji1s0|290] 150 ogy | st €0 | 2s0| ots lose| SO 812 |zges | omoe | 2w | susse | ooo 0408
Zyoleso|6zt |95z esc | zvo SZ0 | e80| s1e jomi| SO 69€ | 1€96 | vOZe | €2EE | SoiE | oosl 0£-0 sl
toolsoolecolzeo sov | 89T ze6 [e00] stz [062 5 /5 | 8eive | s8s ocet | ooar | 0089 021 - 09
oLo|sroleso|set s |89z 150 1S0| w9 foss s 950 | yve6 | 2z6l EYE | sTsk | 00§ 09-0¢
szolosy|zzilioz £zy | 860 ove  |zzo| £Zv | oez o) 8y | €156 | vosL | 694 | ogsy | 009l 0£-0 81
coofioofozoloso] 996 |[S00]soe| o€ | &80 6e0 |[zoo| 1s9 |06z SD9 451 [ €v86 | 09 | POEE | 6L 06 | 000 | o0l -o¥
0Z0|5€0[220/202) 0v0E |80 L1EL| 29E | 051 9v0 Jzeo) €521 Jore| $99 e | €596 | €662 | ZeET | ey | 0092 oy - 02
svoleziiai|sig| 1109 [9sz|zret| ose | 052 SZ0 950 vz |ogi| SO S0€ | 5696 | 0'iE | BZUL 998y | 0092 0Z-0 24
wolwolerolzao] sez [2€0]2var| sre | ioe WO oo 1Z2 Jolz| SO [ sost | Sive | esse 056 2968 | oo0F | 0Zi-09
OE0SE0] 290 11z| 8201 fovifecii] 11y | 6Z2 9z0 |erol 1szr lows| S99 evs | 506 | oovy | c9stL 606 | 00'SE 09-62
Zvolisiigriioze] ozse josefaiol] ozvy | oie S0 [ G20 15¢ o062 | S09 ste |szis | soor b vegr | ezey | oos2 | Ssz-o0 9t
zo0lzoolotofoze| 205 [£50|btEl] OIS | o%1 e [eve| eis JoiZ| SO €86 | Il'vs | 9567 | ecec | czac | Q0% 021 - 09
0016001950 |012] S0z |052[5221| 2ov | o081 ) 1501 ozt losz]| SO tpl | 6586 | SO0y | SLez | 8L6L | 069 09 -0
SE01891 |8E |0Z'p | £2°09 [TV IELEL| S9C [ §90| 620 280 osor |ogz| SO 1€z | 896 | siww | szze | geve | 006 0€-0 St
1001€00] 100 co0| 66€ [0S0 |6611] 206 | 09¢€ €0 |00 | sot | 062 S 861 | 2986 | Sab | 696€ | @ovz | 00t 0zl -0
2101200/€90(2zv| SL0Z [1E€2(S221( S8Y | 91 s20 €0 0T o022 S v [eese | seov | osee | evoz | 059 01-62
scolozileeteze| sesy [2ov)soEL] 12€ | S8 1o (290 1ot |ome S ve0 19966 | oseb | oesz | omvz | 000z 6Z-0 ¥
200|100]200|t00| 052 [sZ0| 956 | @6y | 96¢ Gz Z00| 622 [ovg| SO | 602 1626 | L€ | 9€er | sl | 000E | oOZL-08
ioferofzeofozol wor foso|ere | s | 06¢ oce |ezeo| 98 |og: SO 000 |o0o0k| zzer | 002 | sr09 | 002 08 - 0§
0zojeoo|ero|teo| 110z (09| e | zos | zse 05v |[9s0| oie |oss o] 621 1eees | zowz Wiy | 806G/ | 00°EL 05 - 0Z
wwolesoetL|zie| ezss |seelsca| 21s | zee a0 [ez0| 281 | o08s 55 96'v | bOS6 | BOSY v99 | ieer | 0002 0Z-0 £l
% nosb [ uysp % % % sseps | ARD-NIS | $00-Z | S0-SZT0 | §20S0 | §0-Z [(A) w3 "ON
My vz | uN | 8d ] d_| dS3 | 001w | 03 | wnsdAg | WO | £0DeD | Hd | amixap | so'o< | pues | pues g | pues-w | puesp | e | widag Joid
{wdd} swaiiinu ajqefieay 2539 €101

"Juod v ajqey

5748



200200100200 ti'S |ECO] SO'6 68'Y 09'¢ 89'C 100 €06 0Le Byl 108 66'16 | €9'v1 2992 S8y (4 001 - 05

5749

J. Agric. Sci. Mansoura Univ., 28 (7), July, 2003

200[v50{6b0|290] ZLOZ |68°0| 998 | 96 | ZLL €50 i520| s89 |o08s| SO 196 | 6E06 | €ZvL | BEOE | 16 | 0001 0§ - 62

Le0 860 | vEY | €52 €26 |02 458 | 0SP | 581 290 |8v0| 689 |08Z2| SO1D | SbSI | SSv@ | 8092 | 9ewi | LLbv | 0092 52-0 St
zoofecoo[coof600| SLs [tzofezar| oS | ST ¢s0 |voo| 18z [o08s| SO v@8 |9v16 | 01Oy | ZOGL | vO9L | 059 | otl-o09
020280920 €t | +€0Z 180} 2Z10L| G9S | S80 SPO  [LVO| 21E [ 08L| SO (9'Cl | 6198 | ZGSE | €LGL | S6VE | 00S 09- 0€
Ze0lest [szz|106) 609 [€52| 2€6 | osv | 860 160 1290| 2s¢ |06L) SO €cGL | 49vB | ve6z | 804l | 994 | 0012 0£- 0 vE
100 |coo|oio0fos0f SEz [Z80|€Ett| 26v | 08T 850 ([€oo| S29 |ose| SO vrEL 1 9598 | 090Z | 9t€E | 082 | OSE okl - 09

920 |€90|020|S0Z| 804 [00Z|2ZS0L| €25 | S2 450 (Zo| 209 |o06L| SO 99'GL | vi'vg | sioc | 8692 | 6692 | 00§ 09 - G2
zvoleziiegy etz 2669 |ros|esa | oSy | 20 290 1950 sa9 jogL} SO 61 | i18¥6 | S82€ | SYEE | 1582 | 002C SZ-0 €€
100{100|€001200| 1108 J2ZE0|0O2EL| 20% |tZit| ©S0 |200| L9 [oLZ| SO V2’6 | 9206 | selz | €zvt | 898y | 00% | 0ZL-0L

600 {6£0|9r0[250| 820€ |55t |9€Zi| 99€ | 0”7 svo [ i€0| s09 | 062 $2 0z'oL | 0968 | S602 | €ast | €2¢€S | oov 0L - 0€

SE0 | 960504 | 2022100t {200 | 2201 ) OSY | 052 g£0 |20 Srz |ogLl SO €52 | 2vi6 | ¥S€Z | 6081 | ¥8SS | 0S bl oE-0 4%
100|200 | v00|2E0| €25 |[ZE€0| 12 [ €ES | 26 svo | t00| 691 |06L| SO 2y | BvS6 | 9€9Z | Ovof | 998E | 001 0zt - 09
6201950]990|12'L| 1102 |S80| 296 | G96 | S80 950 [92Z0] ovy jo8z| SO 965 | vOP6 | 90ZZ | €EIE | S90p | 002 09-0¢
2rojsesofzrL|ize| ezov [is2| ses | ses [ 490 S90 |Svo| €et [06L) SO SGE | Gy96 | 00vZ | €vZE | 200r | 0G5! 0E-0 13
200(200|S00|bZ0| 12G [SZO[SOLL| 105 |[SBvi| 250 |[Z00| 8vi [o0l2 S 1001 | €268 | 444G | 9821 | 09vZ | 006 | OLl-09
§10[250[S90 | €21 | LCOE |Sk1 {660 | ZOv |SLEL| 9v0 [€Z0| BSt |08L S 1801 | EL'6B | 0915 | 00€I | ESVZ | 007 09 - 52
cc0]860 (021 |05€E]1ZSL [ve] e68 | 955 | 102 S€0 1950 b1 jogL| SO 169 |€0€6 | 998y | OJ€L | [90E | 004t | SZ-0 ot
100 |c00i200|€00] 1Zot [2€0fstos | 8z€ | 0Z6 950 |[i00f szez [oeL| SOT 2ZEZ | Bros | evie | €50t | 28YVE | 052 | 001-0S
91o|zro|280|9s2| €Loc [860] Zz8 | oLy |0vZL| Ssyo |ico| tost |ogL| S ezeL | 8l18 | s8€E | 8€St | SSSE | 0S¥ 05 - 62
sz0|860 |8zt |s29( 1102y JosE| 692 | tov lises | 290 |2zs0| zoor |osLf sO1 €€t | /928 ) ELZE | 82€Y | 92/9E | 050t 5¢-0 62
100|100 [200|90| 2€9 [SZ0| 816 | S9€ |09ve| 120 |Z00| S¢e [OLz| SO ez [ €59L [ 922 | voed | €19C | 00Z | oit-oL
S10|Sc0]2z0|950| VI'OE (860 LL1B | 2Zov |0SBE| 990 |0ZO| oLt |o0BY S2 28 | 8zi6 | 08 | 9ver | soap | 052 0L - 0f
zeo|zoy | 261 [8,2 | €Z00L [ot2| 289 [ 96 [ovez| 4S50 [BEO| 02t | 062 S1 0002 | 0008 | £Z€2 | €Li€ | 00GZ | 002 0€-0 8z
2001100[200]S00| €6 {80 |€20L| 20v | OB} L0 [€00| 095 |08 ) €92 | L€16 | vOSZ | ovZE | €66E | 05G | 00L-05
ZVO|SCO[ErO0 |S60| ZZOE [ L9 | 146 | SEE | 6L SZ0 |0c0| ose [o06Z| SO SGC | SP96 | 69vZ | 6'1C | BLEE | 05 ¢ 05 - G2
zeolsro|s60lssz) 1zoo fizvizeor| s | 8Lt 2€0 990} oi'e [o8s} SI e €996 | 26987 | GHEL | ZZVS | OOEL 52-0 2
100]200{€00|010| 0E9 [2ZvO] 956 | 10S | 6471 (50 [zoo| zott | o082 SO lvz | 6526] ed8e | 2492 | 664E | ooV | o1l-05

100 | €20 €SO |SEO| 120Z [SOt [€204| 68'F | 0L $90 [ SE0| 058t [ 08¢ SO 96y | ¥OSE | 00Zv { BriZ | 95IE | OS¥ 05 - 02
0£0|690| 260 G4 4| 3165 |0SE] 626 | SZS | 094 €0 |50 | §19 |og¢ SO YO€ | 9696 | L2bZ | v6SE | 295 | 00E | 02-0 9z
00| ton|soolsto] 1ze {zeo| 16 | 89y | €S zZot jotof Gz fosu ) 1z | ese6 | vz | ZZSe [ evoe | 066 | act-oL
0Z0|9c0{S50 950 | 9901 |ZOLV | 8.8 | LOS | B9¢E 101|220 2014 | o082 $2 95y | 2bse | ZZ9Z | €91E | ISE | oG 0/ 0t
90980 |860|092| 956y [09€| 082 | 29% | €5t 810 |6vY0| /8¢ |o06L| S 202 |®8646] £/SE | svve | gosz | o0z | 0E-0 _Se|

% | nosB |uwsp % % % ssep> | Aepd2-S | §0°0-Z | $0-SZ 0 [ 52060 | §0-Z (%) wd “oN
my|uz |uN | 83 | M | d | dS3 |ooubw | O3 | wnsdAg | WO | £0DTD | HO | MX9L | So0< | PUES |purg 4| pURS I | pues D | |IaeiS | widog 1034
{lidd] Siuduinu oagieay 230 teroy |

e b ejqel




Abd El-Hady, A.A. and M.M. Kotb

The gypsum content is less than 1.0% in most studied soil profiles except in
profiles nos. 6, 8, 13 and 24 where it ranges between 3.0 and 5.0%. The soil
salinity is low in most of the studied profites as indicated by EC values, which
are less than 4 dS/m, except for profiles nos. 23, 24 and 32 where EC values
range between 5.0 and 9.0 dS/m, and in profiles nos. 28, 29 and 30 for which
EC values range between 10.0 and 39.0 dS/m. The cation exchange capacity
(CEC) values are less than 6.0 meq/100 g soil for all studied soil samples.
The exchangeable sodium percent (ESP) is less than 15% in all studied soil
profiles. The available nutrients elements (P, K, Fe, Mn, Zn and Cu) are very
low, as shown in Table 4. Based on the USDA Soil Taxonomy (1998) most of
the studied soil profiles are classified as Typic Torripsamments, while the soils
represented by profiles nos. 8 and 13 are classified as Typic haplogpysids,
and the soils represented by profiles nos. 3, 8, 15, 17, 18 and 26 are
classified as Typic haplocaicids, Tabie 3.

2. Land suitability evaluation

The method includes an analysis of climatic data, i.e., radiation, temperature,
rainfall, and relative humidity. Except for rainfall in the study area (due to the
use of irrigation water), the climatic data are considered either "highly
suitable" or "suitable" for all tested crops. The climate was considered
homogeneous and suitable for all analyzed species.

Rating of soil parameters are based on the following principles:-

texture class: According to the suitability of the soil texture to plant growth,
tweive soil textural classes are included in the system ranging from clayey to
sandy soils (C, SiC, SiCL, Si, SiL, CL, L, SC, SL, SCL, LS, and S). In each
textural classe the gravel content is considered.

Calcium carbonate content: Fifteen categories show the percentage of
CaCO; and the presence of calcic horizon are considered. Also, the depth of
calcic horizon is included in the rating of this parameter. The classes of
CaCO; content range from < 0.3% up to more than 50%. According to the
crop s ensitivity to CaCQO; content, the tested crops have been divided into:
a)- Crops prefer lime, b)- Crops that are tolerate to certain content of lime and
c)- Crops that are sensitive to lime.

Gypsum content: Sixteen classes ranging between < 0.3 to 25% of gypsum
including the presence of gypsic horizon and its depth.

Salinity content: T he tested crops are grouped into: a) annual crops with
superficial root system, b) perennial crops with deep root system. The salinity
content in the upper 40 cm depth for the crops with a superficial root system
while for these of deep root systems the salinity content in 1 m depth is
considered. Six degrees of salinity contents according to the effect of salts on
crop yield are used.

Drainage conditions: Six levels are considered for two types of crops
(annual and p erennial). These levels are: 1- E xcessively drained (EXD), 2-
Moderately well drained (MWD), 3- Well drained (WD), 4- imperfectly drained
(IMD), 5- Poorly drained (PD), and 6- Very poorly drained (VPD).

Soil depth: The effect of crust and hardpans depending on whether the crops
have a superficial or deep root systems. Five classes are used for the
evaiuation according to the depth of crusts or pans within the upper 1 m
depth of the soil profile.
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Slope: Six degrees of slopes are applied (< 1%, 1-3%, 3 - 8%, 8 - 16%, 16 -

" 30% and > 30%).

It could be concluded that the most important soil parameters that influence

suitability classification in the soils of the study area are: texture, soil depth,

salinity status, gravel content, lime status, drainage conditions, slope and
nutrient status.
in this study, the different suitability classifications are carried out for

17 tested crops, namely; alfalfa, barley, maize, soybean, sunflower and wheat
as field crops; cabbage, carrot, green pepper, onions, potatoes and tomatoes
as vegetables crops; banana, citrus, guava, mangoes, olives as fruit crops.
The results of calculating land suitability for crops are presented in Tables 5-
7. By using the nutrient and salinity status for the consideration (actual land
suitability) the suitability index is downgraded (it could be rich to non-suitable
class), Tables 5-7. However, making corrections to the nutrient conditions and
soil salinity (nonpermanent properties) results in what is called potential land
suitability. This is done by adding organic manure, using fertilizers to upgrade
the fertility of the soil and adding more water for salt-leaching requirements
simitar in practice to what the farmers do in the study area. Hence the
suitability index is upgraded and it may become the "moderately suitable”
classes. According to the classification of FAO (1976) and Sys (1993) and
after correction of nutrient conditions and soil salinity. The main soil
characteristics a ffecting | and s uitability are soil texture, gravels content and
calcium carbonate content (permanent properties).

It could be said that the calculated land suitability indices reveal that:

1- The studied soils are classified, generally, as moderately suitable (S2) for
cultivating carrot and green pepper, except for the areas represented by
profiles nos. 1, 8, 16 and 26 which are marginally suitable {S3). The soils
represented by profile no. 29 are classified as non-suitable (N) for

cultivating carrot, but marginally suitable (S3) for guava green pepger.

2- The studied soils are classified as marginally suitable (S3) for cultivating
alfalfa, cabbage, onions and mangoes e xcept the areas represented by
profiles nos. 28, 33 and 34 which are moderately suitable {S2). The soils
represented by profile no. 29 are classified as moderately suitable (S2) for
cultivating alfalfa and cabbage, but marginally suitable (S3) for onions and
mangoes.

3- The studied soils are classified as marginally suitable (S3) for cultivating
citrus and olive except the areas represented by profiles nos. 2, 9, 11, 14,
21, 28, 33 and 34 are moderately suitable (S2). The soils represented by
profile no. 29 are classified as moderately suitable (S2) for olives, but
marginally suitable (S3) for citrus.

4- The sludied soils are classified as non suitable (S4) for growing of
bananas, guava and potatoes except for the areas represented by
profiles nos. 28, 33 & 34 which are marginally suitable (S3). The soils
represented by profile no. 29 are classified as marginally suitable (S3) for
guava and potatoes, but non-suitable (S4) for bananas.

5- The studied soils are classified as non suitable (S4) for cultivating
tomatoes except for the areas represented by profiles nos. 2, 9, 11, 14,
21, 28, 29, 33 and 34 which are marginally suitabie (S3).
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8- Finally the studied soils are classified as non-suitable (S4) for
cultivating wheat and barley.
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