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HE MAIN objective of this study is to produce a geometrically

corrected physiographic-siol map scale 1: 50.000 reduced to the
attached map scale 1: 250.000 for the studied area as a base for
optimum landuse and its crop water requirements in El-Nubaryia area.
To fulfill this objective 10 soil profiles were chosen from 23 profiles
to represent the different mapping unit. Morphological description
was carried out and soil samples collected for physical and chemical
analysis. Based on the aerial photo-interpretation and the geographic
information system coupled with the field work and Laboratory
analysis data, the physiographic seil map was produced. Three main
land scape units in the study area can identify:

I. Marine Deposits: this landscape contain maryut table land and the
penplain areas.

2. Eolian Deposits: These include the sand ripples of various
elevations in the sand plain.

3. River terraces: as a sequence of old river terraces.

The mam land qualittes of the different mapping units and the
crop requirement were rated and matched to obtain the current and
potential land suitability using automated land Evaluation system
“ALES™. Then, the crop water Requirements for the selective crops
was calculated using crop wat program.

Keywords: Soil mapping, Optimum land use, Consumptive use, El-
Nubaryia area.

The policy of the horizontal expansion represents a very great importance for
Egypt, since the rates of overpopulation increase annually with more than 2.1%
which is considered to be one of the sustainable development impediments. No
doubt that the overpopulation will consurne the natural resources and damage the
surrounding environment quickly and affect negatively the services and the job
opportunities,

The policy of the desert immigration which is representing the majority of the
Egyptian lands considered to be the core resolution to re-draw the population,
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social and economic map of the Egypt, this will provide for each individual true
Job opportunity and a better standard of living and services.

El-Nubariya region is one of regions that enters in the horizontal expansion
policy, this is an expansion for the alienation policy of small areas (ranges
between 6-10 feddan) added to the areas that ranges between (10-20 feddan) this
region differs from other newly reclaimed regions in Egypt which some of them
located in the calcareous soils derived form the marine deposits, while this
region has sandy texture and calcareous soils.

Description of the studied area

Location

The studied area incorporates an area of approximated 96819.14 feddans. It is
bounded by longitudes 30° 00" and 30° 25° E and Latitudes 30° 30" and 30° 45’ N,
(Fig. 1).
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Fig.1. Location map of the study area.
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Climate

According to Egyptian Meteorological Authority (1996} and Soil Taxonomy
System (1999) the soil temperature regime of the studied area could be defined
as Thermic and soil moisture regime as Totric.

Geology
Said (1993), reported that the studied area belongs to pleistocene sediments
which is divided into the following:
1.Young Pleistocene terraces covered by sands and gravels.
2. Sand dunes area sand and sand accurmulations.
3. Marine deposits.
Material and.-Methods

Aerial photo- interpretation

Panchromatic aerial photographs scale (1: 40.000) which were taken during the
year (1991) average consisting of 28 aerial photographs has been used for the
present study. All photographs were analyzed stereoscopically and further division
‘made using * the physiographic analysis * detailed by Vink (1963}; Goosen (1967);
Ligterink (1968); Bennema & Gelons (1969) and Zink & Valenzuata (1990). The
main elements used are slope, relief, greytone, in addition to parceling and natural
vegetation, so0 the physdographic map has been obtained.

Field work

To fulfiil the objective of this study 10 soil profiles were chosen from 25
profiles to represent the different soil unit. Morphological description was
carried out following the guidetines edited by FAQ (1990) and abbreviated as:

Color Structure Consistency . Stickiness Boundary
VPB Verypale S$G Single S0 Soft  NST Nonsticky D Diffuse
brown grained _ )

BY Brownish MW Massive, SHA Slightly SST Slightly Slope
yellow weakly hard sticky
coherent
BS Brownish MM Massive, HA hard Plasticity F Flat
mod.
coherent

YE Yellow MG Massive Carbonates  NPL nonplastic A  Almost flat

strongly

coherent
YB Yellowish Cementation MO  Mod. SPL Slightly G°  Gently
brown plastic- undulating
Texture: Y Compacted ST  strong U  Undulating

S Sandy W  Weakly EX Extremely

cemented

M Mod.

cemented
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Laboratory analysis
Disturbed soil samples were collected for laboratory analyses, which include
the following:
- Dry sieving method, Richard’s method (1954).
- CaCQs, OM & EC, Jackson (1967) and USDA (1991).
- Soil reaction pH, Richard {1954) and Klut (1986)
- Cation exchange, after Piper (1950) as modified by Gohar (1954).
-Exchangeable sodium according to Tucker (1971) modified
method.
- Available N.P.K., after Jackson (1967) and Page et al. (1982).
- Soil color by Munssel Color Charts (1975).

Integration of the data in a soil map

- Soil Taxonomy (1999) were used to classify the different soil profiles.

- The soil correlation between the physiographic and taxonomic units,
were designed in order to identify the major soil sets of the studied
area, after Elberson & Catalan (1987).

- ARC- info program has been used as the main GIS software for this
study.

Land suitability
Actual and potential suitability calculated by using the Automated Land
Evaluation System (ALES) depending on soil rating after Sideruis (1984 & 1989).

Crop water requirement

The crop water requirements calculated by using crop wat program to calculate
ET, using penmon-monteith method, After Allen (1998). The climatic data of west
Nubariya area, after Climatological Normals for Egypt (2000} was used.

Results and Discussion

Visual interpretation of conventional aerial photographs
The most important elements used and palyed the decisive role in the photo-
interpretation of the studied area are relief, slope and gray tone elements.

Geomorhpology is assumed to be one of the driving soil forming factors and
soil mapping criteria, concepts provided by this discipline can converiently be
used for soil data structuring.

The combination of the geomorphic approach as a hierarchic classification
system of geoforms using the existing body of knowledge in geomorphology,
with the photo-interpretation map and field observations improved the results
and allow us to use the computer-assistance procedures.

The soil map legend of the investigated area is shown in Table 1 and the
physiography and soils map s shown in Map 1.

Egypt. J. Soil. Sci. 46, No.1 (2006)
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TABLE 1. Physiographic and soil map legend of the investigated area.

Landscape Relief Lithlology/ Land form Mapping Rep. Soil sets . Type of |
origin unit profile soil sets
Marine Deposits | Maryut table | Undulating Top M | Typic Torripsamment Cons
(M) land (M,) to gently
’ undulating
(M) Gently slope M2 3 Typic Paleorthids Assoc.
Peri plain Rolling to Top Mz 5 Typic Torripsamment Cons.
(M2) undulating
(Ma1) Gently slope M 9 Typic Calciorthids Assoc.
Rocky area Complex. R - - -
Aeolian Deposits Plain (E,} Sand Relatively high En 11 Typic Torripsamment Cons.
(E) Ripples Moderately high Ein 14
(En) Relatively low Eros 6 Typic Paleorthids Assoe.
River Terraces Old River Sequence of | Relatively high Tin 19 Typic Torripsamment Cons.
(T) Terraces {T,) old River
Terraces Relatively high Tiz 21
()
Relatively low " Tin 25 Typic Calciorthids ASSO0C.

V.1 TA0 1SEM NI ALY M dOUD GNY 35N ANVT FHL OL ONIddVIN TIOS
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Map.1. Physiography and soils map of the studied area.
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Soil classification
According to the recent American Soil Taxonomy (1999), iaboratory analyses
and field work the studied soils could be classified as:
M;, Typic Tornpsamments {consociation).
M, Typic Paleorthids {association).
M,, Typic Tormripsamments {consociation).
M;, Typic Calciorthids (association).
E|, Typic Torripsamments {(consociation).
E.. Typic Paleorthids (association).
T,., Typic Torripsamments (consociation).
Ti, Typic Calciorthids (association).
The physiographic-sotl sets are shown in Table 1.

Soil characterization

The present peomorphic-pedological” study, which based on aerial
photographs interpretation, field observation and analytical data are shown in
Table 2 and 3. ‘

Soils of Marvut rable land (M)

These soils are occurred in the top and gently slope My , M3, of the
undeulating to gently undulating area in maryut table land. It was represented by
profiles (1 & 3). The texture is sandy and the structure is single grams to
Massive. The consistence is loose, non-sticky, non plastic. There are few
scattered broken shells at the first horizon. The compaction at the second horizon
is shightly. There are common medium pores. The effervescence with HCI is
(moderate to strong). The natural of boundary is diffuse boundary. EC varies
between (0.3-0.81) dS/m, pH value (7.3-7.6), Orgamc matier ranges between
0.21 and 0.73 % and calcium cardonate varies between (19.43- 40.26) %. The
macro, nutrients analysis indicates that; available nitrogen is (0.3-0.4) ppm;
.available phosphorus is (0.8-1.1) ppm; available potassium is (6.3- 7.3) ppm.

Soil of penplain (M)

These soils are found in mapping units (Ma;, Ms, & R) represented by
profiles (5 & 9). There i1s a-limited Rocky area in the penplamn. The texture of
these soils is sandy and the structure is single grains to massive. The consistence
is loose, non-sticky, and non-plastic. There are few scattered broken shells at the
first horizon. The compaction at the second horizon is stightly. There are few

- medium pores. The effervescence with HC! is moderate to-strong. The natural of
boundary is diffuse boundary. EC varies between (0.23 - 0.84) dS/m; pH value
(7.2-7.4); Organic matter ranges between 0.19 and 0.82% and calcium carbonate
varies between {6.74-38.61) %. The macro nutrients analysis indicates that;
available Nitrogen is (0.2- 0.4) ppm; available phosphorus is {0.7- 0.9) ppm;
available potassium is (4.6- 6.2) ppm.

Egypt J. Soil. Sci. 46, No.1 (2006)
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TABLE 2. Summary of soils niorphological features at the studied area.

Color

Mapping Rep- § Depth Texture
N Profile in |Slope Structure | Consistency| Stickiness | Plasticity | Carbonates: Boundary| Cementation | Other
unit | N;). om Dry | Moist class [
0-20 BY BY 5 MG HA SST SPL MO D M shells
1 2090 G BY BS S MM SHA SST SPL MO D M -
M, 90-120 BY BY S MM SHA NST NPL MO D M -
(0-20 YE YE S SG SHA NST NPL ST D W -
3 " 20-60 G YE BY S SG SHA NST NPL EX D M -
+60 Petrocalcic horizon —discontinuous hard pan.
0-15 YB BY S MM SHA NST NPL MO D W -
5 15-70 F YE BY s MW ' 80 NST NPL . MO D W Shells
M: 70-110 vyB [BY | s | mw 50 NST | NPL .| MO D W ]
0-15 BY | BS | § SG HA NST | NPL | ST D Y -
9 15-70 U BY BY 5 MW HA NST NPL EX D Y Shells
70-100 BY BS s SG HA NST MNPL ST D Y -

All abbreviation are used according to FAO (1990) & ISRIC (1991).

¥s
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TARLE 2. Contd.

Rep. [ Depth Color
Mapping Texture .
Profile in Slope N Structure| Consistency| Stickiness| Plasticity | Carbonates] Buundarﬂ Cementation| Other
unit Dry | Moi class
I No. cm
st
t4 0-25 A Y YB S SG LO NST NPL SL D Y shells
25-60) Y BY S 5G LO NST NPL SL D Y Shells
60-100 VPB | BY S 8G LO NST NPL SL D Y -
16 (015 | ¢ | By [BY'| s SG LO NST | NPL ST D W -
E, 15-70 BY BY S SG SHA NST NPL EX D M -
+70 . Petrocalcic hotizon ~discontinuous hard pan.
21 0-30 G Y | YB' S 'SG LO NST NPL - | SI, D Y -
30-75 YB BY S SG LO NST NPL SL D Y Shells
70-115 Y Y 5 SG | LO NST NPL 5L D Y Shells
T 23 0-20 G BY Y S SG HA NST NPL ST D Y Shells
20-60 Y Y 5 MW HA NST NPL EX D Y -
L 60-90 BY BY 8 SG HA NST NPL ST D Y -

All abbreviation are used according to FAQ (1990) & ISRIC (1991},

¢S VLTI 1SAm NI ¥dLVM dO¥D ANV 2SN aNv1FHL OL DNIddVIN TIOS
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TABLE 3. Main physical & chemical characteristics of the representative soil profile.

Mapping | Rep. Depth Particle size distribution % Texture | pH - | O.M | CaCO; | ECex CEC ESP | Available macro
unit Profile | incm class Y Y% (:n meq./ % nuirients {ppm)
No. >2mm | 2-1 | 1-05 ) 0.5- | 0.25- ; 0.125- | <0.053 dS/m | 100 gm N 3 K
0.25 | 0.125 | 0.053 Soil
M, 1 0-20 2.0 71 (223 {236 | 279 |67 10.4 Sandy | 7.5 C.73 | 2041 081 3.2 93 03 |08 |63
209 | 16 | 63 |261 |262 |282 |52 |64 | Sandy |73 |626 |17.82 [o43 |30 84
90-120 0.5 6.2 253 ;251 31.7 |51 6.1 Sandy | 7.3 0.17 11943 030 |34 8.1 - - -
3 0-20 Q.7 54 (240 {273 [293 |61 7.2 Sandy | 7.5 0.64 | 31.51 140 | 43 9.2 04 11 T2
2060 1.4 51 1266 | 311 [242 5.1 6.5 Sandy 7.6 021 14026 |0.52 |61 101 | - - -
+60 Petrocalcic horizon-discontinous hard pan.
M, 5 0-15 0.8 162 | 174 [ 186 [ 336 |6.1 7.3 Sandy 7.2 [0.82 | 1431 051 |29 7.4 02 {09 |46
15-70 0.9 174 | 278 [17.2 | 254 |42 71 Sandy | 7.4 034 | 926 042 (24 6.9 - - -
10-110 1.4 19.2 | 30.1 | 204  22.1 2.7 4.] Sandy | 7.2 0.16 | 6.74 0.23 2.5 7.1 - - -
9 0-15 0.7 16.7 | 257 | 2004 |216 |72 8.0 Sandy { 7.3 | @51 | 2531 0.84 146 84 (04 |07 |62
15-10 0.6 71 343 | 214 [ 221 6.3 82 Sandy | 7.4 0.36 | 38.61 0.61 5.1 8.1 - - -
T7O-100 c4 6.2 {295 | 251 | 211 6.0 1.7 Sandy | 7.3 0.19 | 2083 046 |64 9.3 - -

9¢
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TABLE 3. Contd.

Mapping { Rep. Depth Particle size distribution % Texture | pHl OM [ CaCO, | ECex | CEC | ESI' { Availabic macro
nait Profite | in tm class Yo Yo (1:1) | meq.t Yo nuirienis {ppm)
No. >2mm | 2-1 {105 [ 0.5- [ 0.25- | 0.125 | < dS/m | 100 N r K
0.25 | 0.125 | 0.053 | 0.053 gEm
Soil
E, 14 0-25 2.6 11.8 1293 } 214 | 224 |32 93 Sandy | 7.3 0.79 | 872 0.71 3.6 6.5 02 107 (52
25.60 1.6 10.9 | 279 | 204 | 263 55 74 Sandy | 7.1 029 | 9.17 0.53 3.1 6.5 - -
60-100 1.4 10,3 1202 [ 196 | 328 |64 93 Sandy | 1.5 020 | 9.34 040 |24 0.3 - - -
16 0-15 1.1 152 1206 306 |204 |50 6.1 Sandy | 7.4 0.62 | 35.72 1.3 4.2 1.5 03 (09 (6l
15-70 14 21.8 {127 | 217 | 214 7.1 72 Sandy | 7.5 043 | 45.16 0.8 4.8 6.9 - - -
+70 Petrocalcic horizon-discontinous hard pan.
T, 2] 0-30 1.5 FL7 (173 1242 [256 (93 10.4 Sandy | 7.2 0.64 | 531 0.6z |37 7.4 02 |08 |71
30-75 1.8 154 | 204 | 238 286 |40 6.0 Sandy | 7.3 0.19 1342 040 |31 71 - -
75-113 23 150 2210 | 236 | 329 (79 6.1 Sandy | 7.6 0.10 | 321 038 |28 7.0 - - -
25 0-20 1.2 10.2 [ 17.2 {325 201 10.1 3.7 Sandy | 7.3 0.7z | 21.2 .81 38 6.2 6.3 09 1067
V20—60 14 158 (203 | 356 (216 |60 5.8 Sandy ) 7.4 028 | 364 .63 4.1 7.8 - - -
6090 2.2 135 1199 | 282 107 193 6.2 Sandy | 7.5 0.6 | 19.i 031 32 9.1 - - -

V.LTAQ LSIM NI HFLVM dOUD ANY ISN ANVT 3HL OL ONIddVINTIOS
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Sotfs of plain (K1)

These soils are found in mapping units (E,;,, E;;; & E\;3) represented by
profiles (11, 14 &16). There is a limited area which has discentinuous hardpan
(petrocalcic horizon). The texture is sandy, the structure is single grains. The
consistence is loose, non-sticky, non plastic. There are few scattered broken
shells at the first and second horizon. The compination at the second horizon is
lightly. There are few medium pores. The effervescence with HCI (slight to
strong). The natural of boundary is diffuse boundary. EC varies between 0.4 and
1.3 d5 /m; pH value (7.1-7.5); organic matter ranges from 0.20 to 0.79 %. The
macro nuirients analysis indicate that; available Nitrogen is (0.2- 0.3) ppmy;
available phosphorus is (0.7 — 0.9) ppm; available potassium is (5.2 - 6.1) ppm.

Soils of old River terraces (T1)

These soil are found in maping units (Ty;; & T,5) Represented by profiles
(19, 21 & 25). The Texture is sandy; the structure is single grains to massive.
The consistence is loose, non-sticky, non second horizon. The compaction at the
second horizon is slightly. There are few medium pores. The effervescence with
HCl is slight to strong. The natural of boundary is diffuse boundary. EC varies
between (0.31-0.81) dS/m; pH value (7.2-7.6); organic matter ranges from 0.10
to 0.72 and calcium carbonate varies between 3.12-36.4%. The macro nutrients
analysis indicates that; available nitrogen is (0.2-0.3) ppm; available phosphorus
is (0.8-0.9) ppm ; available potassium is (6.7 — 7.1) ppm.

Land suitability

“Actual and potential suitability deals with land qualities coupled with crop
requirements calculated by using the Automated Land Evaluation System (ALES)
depending on soil rating after Siderius {1984 & 1989). Land quality rating of
soil mapping units are shown in Table 4. The selections of the most promising
crops to be evaluated according to its suitabilities for the investigated area build
according the following parameters.

Sustaining the natural resources, national strategic and economic, Based on
these factors, fairly traditional crops are proposed for the studied area. The main
crops selected are (clover, wheat, beans, sugar beet, onicn, maize, sunflower,
tomato, potato, groundnut, pea, lentil, barley, sesame and carrot).

Crop water requirements

The crop water requirements were calculated by using crop wat program. The
. ET, was estimated using (penman-monteith). method, after Allen (1998), as
shown in Table 5. The crop water requirements of clover, wheat, beans, sugar
beet, onion, maize, sunflower, tomato, potato, groundnut, pea, lentil, barley,
sesame, and carrots are (683.5mm, 490.4 mum, 328.2 mrn, 556.65mm, 339.9 mm,
668.5mm, 619.5mm, 765.7mm, 377.5mm, 467.5mm, 176.4mm, 173.1lmm,
237.06 mm, 445.3mm and 218.1mm.), respectively.

Egypt. J. Soil. Sci. 46, No.1 (2006)
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TABLE 4. Land quality rating of soil mapping units.

Land Qualities Suitability classes
M,, KCBG M,, KCBG E,, KCBG T,, KCBG R, FFAK

*Availability of foothold of Roots (d) 1° [ 1 1 1 5

* Availability of foothold of Roots (d) 2° 1 1 1 1 5

* Availability of Water (m) 4 4 4 4 5

* Availability of Nutrients (n) 5 5 5 5 3

* Erosion Hazard (e) 4 4 4 4 5

* Limitations m,n,e m,n,e m,h,e m,n,e d,m,ne
17 for fruits " The suitability classes are defined as follows:

2": for crop and vegetables

Notes:

DCBG: Typic Torripsamment, After FAD (1990)
FFAK: Typic Petrocalcids, After FAG (1990)
M, = Maryut table land

M; = penplain

E; = plain

T, = old River terraces

R= Rocky area.

1 Highly suitabte

2 Moderately suitable

3 Marginally suitable

4 Currently not suitablc

5 Not suitable most of the time

VIT3A LSIM NI ¥ILVA JOYD ANY SN ANVTHHL OL DNIdIVINTIOS
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TABLE 5. Crop water requirements for suitable crops in the studied area.

Clover (210 days) ‘Wheat {180 days) T Beans (130 days)
Montn | ETO ET ET o
mm/10days Kc | crep ET crop wxc | erop ET crop 1::;:.]’[])0 ET ¢rop
min/10 { mm/menth min/10 | mm/wmonth day mm/menth
day day
26 1.00 26.0 0.90 23.4 1.10 256
Jan, 26 L.00 26.0 78.0 | Xod) 26.0 78.0 1.10 28.6 85.8
26 1.00 \Jé.ﬂ 1.10 28.6 1.10 28.5
29 1.00 290 , 110 EIR 0.90 26.1
Feb. 2% 1.00 29.0 875 1.10 319 95.7 0.70 20.3 46.4
29 100 | 290 Lo | 310 ]
41 0.9 | 6.9 £.10 45.1
Mar 41 g9 [ 368 | 7 [1ao] 4si 127.1
41 0.9 169 1.1¢ 369
56 09 50.4 0.70 39.2 ||
Apr. 56 0.9 50.4 151.2 0.50 280 840 T
56 0.9 504 .30 16.8
68
May ’_k68 '__—
68 [
17
June 77
ﬁ?? L T
5
July kil
75
72
Aug. 72 f
7 1
64
Sep. 64 h
P 1 §
48 Q.50 24.0
Oct. 48 0.60 288 86.4 .50 24.0 48.0
48 9.70 336 0.50 24.0
34 0.80 27.2 0.50 17.0 9.50 17.0
Nav. © 34 0,90 30.6 97.0 0.5¢ 17.0 51.0 0.65 221 66.3
34 1.00 34.0 0.50 17.0 0.80 272
I_ 26 1.00 26.0 0.60 15.6 095 24.7
Dec. 25 1.00 26.0 78.0 0.70 18.2 54.6 .10 28.6 81.9
26 1.00 26.0 0.30 20.8 L.50 286
” Total ET crop (mm) 681.5 490.4 328.2

* KC - Crop Coefficient

* ETe — Evapotranspiration

Egypt. J. Soil. Sci. 46, No.1 {2006)
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TABLE 5. Contd.

Sugar Beet (200 days )

Onions ( 140 days)

Maize ( 110 days)

ET ET I ET
Month mnngzays ke | om0 | ETE0R e |y | ETeron oo S, | BT orop
‘ day | mavmonth day min/month day mu/month
26 1.10 | 286 095 | 247
Jan. 26 L1 | 286 85.8 095 | 24.7 74.1
26 L2 236 095 | 247
29 110 3.8 0.80 232
Feb, 29 119 319 | 257 070 | 203 43.5
29 110 319
41 085 | 34.85 P
Mar. 4 085 | 34385 104.55 Il
4l 0.85 | 3485
56 060 | 336
Apr. 56 060 | 336 672
36
-
o 68
May 68
68
77 040 | 308
June 77 .50 385 123.2
77 070 { 519
15 090 | 67.5
Tuly 75 110 | 825 2125
75 110 | 825
72 Lo | 792
Aug. 72 ] 10| 92 | 232
72 890 | 648
64 0707 448
Sep. 64 0.70 448 89.6
64
48 0se | 240 050 | 240
Oct. 48 050 | 240 720 050 | 240 72.8
48 050 | 240 050 | 248
34 0350 170 062 ) 201
Nov 34 860 | 204 612 075 | 255 76.2 \
34 070 ] 238 087 | 296
26 080 0 208 095 | 247
Dec. 26 090 | 234 70.2 n6s [ 247 741 ]
2% 10 | 20 095 { 247 |
Total ET crop (mm) 556,65 3399 668.5

* KC = Crop CoefTicient.

¥ ETo — Evapotranspiration.

* ET crop = consumplive use.

Egypt. J. Soil. Sci. 46, No.1 {2006)
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TABLE 5. Contd.
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Sunflower ( 100 days) Tomato (320 days ) Potato (150 days )
ETo ET ET ET
Montl mm/10days Top ET crop cron ET crop cron ET crop
ke m:; 0 mm/month KC m:;l; 0 mm/month KC m::;" mm/month
26
Jan. 26
26
29
Feb, 29
29
41
Mar. 41
41
56
Apr. 36
56
68 0.40 272
May 68 050 | 340 1085 | 040 z?.z:] 54.4
68 0.70 47.6 £.40 27.2
77 090 69.3 0.55 424
June 7 1.10 84.7 238.7 073 56.2 167.90
77 1.10 347 0.90 69.3
75 110 825 1.05 78.8
|
July 75 1.t0 82.5 - 2288 1.15 85.3 2514
75 085 633 1.15 $6.3
72 3.60 43.2 1.1% §2.8 0.15 10.8
Aug. 72 432 1.1% §2.8 2376 015 10.8 124
72 1.00 120 .15 10.8
64 " 0.85 54.4 0.5 32.0
Sep. 64 54.4 0.5 32.0 96.0
64 0.5 320
48 0.60 288
Oct. 48 0.60 288 88.3
48 0.65 312
34 .10 374
Nov. 34 1.10 374 112.2
34 10 374
26 0.65 16.9
Dec. 26 0.60 15.6 48.1
26 060 15.6 7
Total ET crop (mm} §19.5 I 165.7 3775

* KC -+ Crop Coefficient

* ETo - Evapotranspiration

Egypt. J. Soil. Sci. 46, No.1 (2006)
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TABLE 5. Contd.

Month

ETo
mm/10days

Groundnut ( 120 days )

Pea ( 120 days)

Lentil (114 days}

KC

ET
crop
mm/10
day

ET crop
mm/month

KC

ET
crop
mm/10
day

ET crop
min/month

KC

ET
crop
mm/10
day

ET crop
mm/month

Jam

26

26

26

.25

6.5

0.25

6.5

19.5

025

6.5

0.29
—

5.2

0.20

52

0.20

5.2

15.6

Feb.

25

29

29

Mar.

41

0.15

6.15

41

Q.15

6.15

41

0.15

615

184

Apr-.

56

.65

36.4

56

0.65

36.4

56

.65

36.4

§09.2

May

68

1.0

74.8

68

1i0

74.8

68

1.10

74.8

2244

June

77

¢.5

3B.5

77

0.5

38.5

77

0.5

IB.5

1155

Juiy

75

75

75

Aug.

72

72

72

64

64

64

48

43

48

0.15

7.2

0.15

1.2

216

0.15

1.2

0.15

72

0.15

7.2

144

34

34

34

0.60

20.4

¢.60

204

6.2

.60

204

0.64

20.4

0.60

20.4

0.60

204

6t.2

Dec.

26

26

26

0.95

24.7

0.85

24.7

74.1

095

24.7

1.05

273

i.05

273

1.05

273

819

Total ET crep (mm)

467.5

176.4

173.3

* KC = Crop Coefficient

"% ETo -~ Evapotranspiration

*ET crop— consumptive use.
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TABLE 5. Contd.
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* KC —~ Crop Coefficient

Egypt J. Soil. Sci. 46, No.1 (2006)

* ETo —+ Evapolranspiration

* ET crop - consumptive use,

Barley { 130 days } Sesame (120 days ) Carvots ( 120 days)
Month ETo cf%;rp EF;';T o
mm/10days KC | mm/10 ET crop KC mm;']llo' ET crep KC n:r::'?() ET crop
day mam/month day mm/month day mm/manth
26 0.2 5.2 0.85 22,1
Jan 26 0.2 5.2 104 085 | 221 66.3
26 0.85 | 221
29
Feb. 29
29
41
Mar. 41
4t .
56 0.15 84
Apr. 36 0.15 84 252
36 0.15 84
68 065 44.2
May 68 0.65 44.2 1326
68 0.65 44.2
77 t.05 80.8
June 77 i.05 803 2425
77 1.05 80.%
15 0.2 59
July 75 0.2 15.8 450
75 02 15.0
72
Aug. .72
72
64 B .
Sep. 64 .15 86 19.2
64 .15 96
48 0.5 24.0 0.15 72
Oct. 48 0.5 24.0 72.0 0.15 1.2 216
48 05 | 240 015 | 72
34 065§ 221 055 | is7
Nav. 34 065 22.1 66.3 0.55 18.7 65.1
34 0.65 221 0.55 | 187
16 1.02 26.5 0.95 247
Dec. 26 1.02 26.5 75.56 0.95 24.7 74.1
16 102 26.5 0.95 247
Total ET crop {mm) 237.06 445.3 2181
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Conclusion

A number of factors were considered in selecting cropping patterns suitable
for cultivation in the studied area, these include:
- Physical: water, soils, climate, and topography.
- Financial: financial returns, risks and labor requirements.
- Socio-Economic: economic returns, food production and employment.
- Traditional: past experience and practice.

Based on these factors, fairly traditional crops ad rotations are proposed for
the study area. The main crops selected are:
- Summer crops & vegetables: maize, sunflower, tomato, and sesame. the water
requirements of these crops range between (467.5 — 765.7) mm per season.
- Winter crops & vegetables: clover, wheat, beans, sugar beet, onions, potato,
groundnut, pea, lentil, barley and carrots, these crops has a water requirements
ranges of (173.1- 683.5) mm/ season. -
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