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In Euypt. the rapidly increasing population developed a great stiess on the
hinited cultivated land. Theretore, a set of mega nationad agricultural projects
started by the end of the second millennium ziming at realizing optimal
utilization of the possible available *promising kand resources in remote desert
regions. These projects would hopefully absorb citizens from the Nile Valley by
providing job opportunities thal may help resclve the unemployiment problem.

in this concern, the National South Valley Development Program aimed to
creat new communities in Upper Egypt. The south valley region, which extends
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frem Toshka in the cast to the vicinity of El-Oweinat, has been given great
consideration as it has an increasing potential for agricultural development
depending mainly on the groundwater from the Nubian aquifer.

The current study aims to characterizing the different soil types and sheds
soms light on their classification and possible potentiality for reclamation.

Physiograplic Features

‘The area under consideration occupies the eastern part of East Oweinat
praject and extend from Debis in the south te the north of Qaret El Mayet. 1t is
locaied herween longitude 28° 20" and 29° 40" E and latitnde 22° 20" and 23° 30'N
(Fig. 1). It covers about 93514 kny'.

he area 1s influenced by hot and dey climatic conditions that are expected to
have peevarfed dinlg the Holocene and the late Paleistocene times (Pierre,
198ty Lhe nuaadmn o rewperapwe is 38.9° recorded in July, whereas the
mimiruin vahee ks 5.2% reconded in Ilecember. Rainfall is rare showing severe
aindity. Woad cpeed acerapes at 11 knvh, which means the urgent need for
satabhislng wined becoks 1o alleviate their expected hazardous effects on grown
VY0NS,

23000 10300° 300 31)00° 3ijov
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Fig. 1. i(ey map of the study area.
Lithologically, the surface is occupied by Mezoic sandstone body attributed

to the Nubian Sandstone. Nevertheless, Quaternary deposits, represented by sand
sheets and sand dunes, overlay the Nubian Sandstone (El Shazly et @l., 1977).

Fgypt. J. Scil. Sci. 46, No. 2 (2006)
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Basement exposures, represented by granite mass, are cropping at Qaret El Mayet
at the northern part of the study area (plate 1).

Regarding the landscape tmits, the swdy

‘e OB and DRC (1981)
wes2nt study,

showad thit mare than twelve wals could

these landform units could be cut dovwn to endy seven: namely (F

1, Moebile mland sand
2, Almost fat "sane
3. Undulating "Sand
4. Almostflat “deflat
Flar-Udulating "d

Strongly weathere ck land.

e e

Isolated hills and rock exposures.

Figure 2 shows that most of the eastern wnd sauthern parts of the area are
occupied by rock exposures with thin soil cover. On the other hand, sand dunes
gecur only in 4 small patch due west. Sand tervain and deflated plain extend along
the western side from north 1o south and possibly be interrupted by small areas of
rock outcrops or low hills,

@  Ecologically, due to the severe aridity and the rare of precipitation, the
natural vegetative cover is nearly absent, except for few uncommon
bushes of Tamarix aphylla*®, which grow where fresh ground water exist
{plate 2 ).

"Personal sentific communication with colleagues in Ecology Dept. DRC., Egypt.

Egypt. J. Soil. Sci. 46, No. 2 (2006)
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Fig. 2. Physiographic map of El-Tarfewi — Debis extension area.

Hydrologically, the only source of water for irrigation and other purposes is
the groundwater. According to El Sayed (2001), there are three water classes
within the fresh water zone, namely ultra fresh (< 500 mg/l), fresh water (500-
700 mg/1) and fairly fresh water class (> 700 mg/l). Beside the subsurface flow
from SW to NE. Further, the author reported that the anticipated, drawdown for
land development in the area, will range from 35 to 100 m by the end of 100
years when an area of about 189,000 feddan would be cultivated.

Material and Methods

Twenty five soil profiles, representing the different common landscape units,
were carefully examined and morpholoegically described according to the system
outlined by the Soil Survey Staff (1993) (Fig. 3). Scil samples were subjected to
some standard physical and chemical analyses, i.e., particle size distribution,
total carbonates, organic matter, electrical conductivity, and soil reaction,
according to Black (1982). - :

Egypt. J. Soil. Sci. 46, No. 2 (2006)
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Plate 2. Shows rarity of natural vegetation occurrence except in widely spaced
a - relatively high hillocks
~ Soils were taxonomically classified according to Soil Survey Staff (1999).
Land productivity class and land suitebility for different crops were prescribed
applying the PLES model reported by Khalifa (2004).

Egypt. J. Soil. Sci. 46, No. 2 {2006)
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“ Fig. 3. Soil profile location map.

Results and Discussion

Soil genesis and classification ’ ' ' Bt

Reviewing the lithological aspects of the area reveals that the majority of the
land surface is occupied by siliceous Nubian Sandstone that might have lime or
iron oxides content.

Concerning soil moisture regime, there is a complete absence of precipitation
through the whole year indicating that soils have torric moisture regime.

Soil temperature displays a difference of 13° between the mean summer
(June, July and August) and mean winter (December, January and February). In
addition the mean annual soil temperature is 26.2°. Accordingly, soils have
hyperthermic soil temperature regime (Table 1).

Under these circumstances soils are expected to have experienced weak
pedogenic processes due to which soil devoid any sign of medification or
horizon formation . :

Egypt. J. Soil. Sci. 46, No. 2 (2006)
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On the contrary, geogonic processes are very much pronounced. Physical
weathering due to stress within rocks from day and night temperature fluctuation led
to the breaking up of the rocks into small fragments, which are the source of gravels
and soil material hereafter (Plate 3). Wind erosion is the most influential factor under
the prevailing conditions as wind speed tanges berween 5.0 and 6.8 mysec. Tt is
responsible for the formation of "deflated plain”. Cumulization of the sand deposit
leads to the formation of surface layers 6f the "sand errain”.

TABLE 1. Sofl temperature (at S0cm soil depth) and wind velocity at El-Oweinat
area* {mean values).

Months : hwf‘-‘:‘}l’gﬁﬁ;‘ re’C, B Wind \'elufiqh [|iITI-'|II'J-__
January 166 1.0
Febnuary 177 10:3
March 21.6 11.6
April 26.3 12.3
Mlay 3604 .7
June 324 13.2
Auly 3.7 1.2
August 119 0.8
September 1.7 13.3
October 29.0 (1.9
MNovember 0.3 10,8
December ig.2 g &

* El-Demerdash gr gl {1989)

On the basis of Soil T axonomy, US Soil Survey Staff (1999) the studied soils
could be distinpuished, at family level, into six associations (Fig, 4).

The following is an account of soil characteristics of taxonomic units
identified within the different landscape units, (Tables 2 & 3),

Plate 3. Physical weathering as the main cause of rock outcrops disintegration to
channery frapments .

Egypt. J. Soil. Sci. 46, No. 2 (2006)
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. TABLE 2. Some morphelogical characteristics of the studied pedons,
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Pedon | Degth, Golor Consisience
No. cm Oy st Texture | Struclure Oy T:; ,‘,,;: Boundary olher featrsg
§ 012 10YR 7M4 1GYR 6/4 GS 56 Lo NST | NPL. cs
12-23 10YR 746 10¥YR 66 GS M GHA | SST | NPL AS
T 631 10YR B4 10¥R 7i4 5 5G [Le] NST | NPL, Ds
3190 0YR 7/a 10YR 6/4 s SG 2] NST | NP AS
& 025 10YR 714 10YR 64 5Gs 8G Lo NST | NPL s
25-76 T5YR T/4 7.5YR 5/4 GSs [ HA NST | NPL AS
10 0-33 T.5YR 7i4 T.5YR 54 GLS M A NST | NPL G5
387 | 7.5vR7M4 | T5YRSM | VGLS [} ra | 58T | NPL cs fine ima Segregations
a7-150 7.5YR 6 75YR 5/ | VGLS M VHA _SST NPL AS e lime sagregations
12 0-20 0YR Tfé 10YR GG | VLS M SHA &T PL AS
26-64 TAYR 7/ T.5YR &4 GSt %) HA ST PL Cs
B4-85 TEYR 4 757 &4 GLS (A CHA S5T | HPL GS me oCouUrs as powder
135 017 10YR 78 10YR 66 G§ 5G 50 NST | NPL AS
777 FHYR A TIYR M4 VG35 (] MHA [ 8ST | NPL AS fing and medium ime nodules.
16 0-22 15YR TG TSYR 66 G3 E L3 HA i NST | NPL G5
1
22-56 TEYR T4 7.5YR 54 (-1 } [ 53 HA : NET | NPL cs marny lime nédules
56-120 TEYR 74 T.5YR 64 G35 # ViR : NST | NPL cs many fine ime segregations.
1T 0-22 10YR 14 30YR 6/d 5G5 SG L MST | NPL Cs
22-48 TS5YRTE 7.5YR 6/6 5GS £} AS few ine me soots
19 0-40 10°EE A3 WeEL [$33 o ns Ceminon gypsum spots
40-93 7.5YR 414 7.5¥R 31 cs 5G C3 many Gypsum spols
93-140 7 5YR did r 7.3YR 34 GS Lt AS few fing lime segregations
20 0-35 TGYR T4 § 107H G4 jeie os
590 100 74 1GYR G4 - 30 | DS
50-150 MR T 10YR G4 I '7 : as

Egypt. J. Soil. Sci. 46, No, 2 (2006)



202

TABLE 2, Contd.

E.S.A. ABDEL GHAFQUR

: . Colowr Consislence -
an:gx, pﬁ?ﬂ De.;t'h. Texture }-Struclure Boundary R
Dry Maist Ory | wel wel
. Ldi ph_
21 025 | 10YR74 | 10VRGM GS 56 L0 | NST | nPL AS
2 03 | 1WYR7T4 | 1GYRGH | GLS 56 850 | SST | NWPL AS
015 | 7T5YR74 | 75YRE&M | VGS M ] sHA | NST | NeL 63
75125 | 1.5YR74 | 75VRSM | vGS ] HA | NST | NPL AS
25 030 | TSYRTE ND. G . - . D5
3047 | 78YR6 ND. G - - - cs
47-88 T.3YR 714 7.5YR 54 VGLS M HA = e CSs few ¥me nodules
1 0-18 | 10YRTM | 10YREM | SGS M SHA | NST | MPL cs
1875 | YSYR7T8 | 7.5YRem 5 M HA | nsT | nPL s
75150 | 7.5¥R7M6_] 7.5YR6S s W EHA | NST | NPL AS
2 925 | TSYRTH | 1SYRES | 5GS M stia | msT Pwer | oes TP
2557 | 7.5YR&M4 | 7.5YR7M GS M SHA | NST | neL 5]
5785 | YSYRAM | T.5YR 4 GS M SHAL SST | NPL AS
Almast fiat 3 023 | WYR¥3 | 10¥R7A Gs s} Lo | HsT | wet o]
Deflated 2357 | 10YR7M | 10YR&M cs 50 Lo | MST | WPL cs
lerzamn 5785 | 10YR 74 10YR 674 GS ] HA | NST | NPL AS
[ 05t | 75YR@4 | 7BYR7TM | GLS M SHA | SST | nPL bg
51110 T5YR&4 | 7T.HR T4 GLS M HA SST NPL AS
T0-
114% TEYRTG § THYREW | VGLS W EHA | NST | WPL GS
0 025 | WYR7M | 19YREM s 56 LO_| NST } NPL 08
AS56 J10¥R 74 1OYR G4 5 5G 50 HST NPL DS
B6-14C | 10YRED | 10YRIN s 40 s | MST_| WPL AS
Undulating 13 613 | 7.5YR7M j 7.5vR6M | vSGS SG | L0 | NST | MPL AS
Sand terain 22 0-23 7.5YR B4 T.5YR T4 [e}:] fi1e] Lo NST. NPL ~5
4 010 | wyR7e | 10vReM Gs 56 o | NsT | el AS
a o1 | TSYRIE | TEYRTE | GLS 5G s0 | ssT | NPL AS faw fing lime spols
1025 | T5YRME | TE5YR6 | GLS ™ sa | EST | NPL KE few fing lime spots
1 015 | 7EYRBM | TSYRTM | GLS " HA | 8ST | NPL cs
Strongly 1550 | 75YRTE | 7.5YRGE | vGLS M VHA | NST [ NPL cs
weathered | 13 | o0 | 1ovRE | tovRm G§ 1] SHA | NST | WPL AS
fock-and 1047 { 75YRG?8 | T5YRGG | GLS M |wvHa| NST | NPL | oS
23 622 | 10YR8&3 | 10YR73 | aSL SG S0 | ST L cs
2247 | 1.5YRT6 | T5YR6G | SGLS M Ha | 8T | sPL AS
s Sand M  Massve NST  Non Siicky AS
LS Loamy sand G Singie gnan SS5F  Shgnty Stokv  CS
SL Sendy Loarm St Sticky as
s Gravaly Lo toose oL Non Plestic os
VG Vary Gravaly So Soft sPL Shightly Flastc
G$ Gravely Sang ~ 5HA  Sightly Hard PL Plastc
Ha Hard
VHA Very Hard

Egypt. J. Soil. Sci. 46, No. 2 (2006)
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TABLE 3. Some physicai and chemical properties of thé studied pedons.

Particle size {mm) distribution (%)

Textural

SP

Physiographic | Pedon | Depth | Gravel [ VCS'{ . CS | ‘MS FS VFS Siit Clay CaCO;| EC:!| pH
: ) 0.5 0.25- 0.125- |005 |«
unit No. cm % 21 [ 105 (0.25 0.125 0.05 0.02 0.002 class % % dSim | Paste
§ 0-12 | 1580} 20.11 | 17.71 | 23.96 | 3111 7.08 - - 6 [17.11] 396 | 010 | 79
12-23 | 3470 | 111311550 | 899 | 21.86 23.34 15.34 3.87 GS 2363 | 340 1.03 8.1
7 0-31 — 450 | 16.60 | 33.72 28.11 10.73 6.34 S 19.20{ 211 0.58 8.5
31:90 - 3.50 | 22.11:| 28.18 26.18 15.76 4.27 S 19921 297 | 034 | 87
8 | 0-25 501 222|13.97 | 36.80 24.87 18.99 335 S5GS (2350 2.1 0.76 7.2
] 25-76 765 | 643]1641 | 30.18 26.12 16.59 4.27 GS 2092 | 203 3.1 7.2
10 0-33 2553 ) 11.63 ) 15.25:') 271 16.11 5.57 15.72 791 GLS 2324} 3.24 0.29 B
33-87 50,11 §11.82 | 13.60 | 25.99 23.36 6.11 1.1 8M VGLS | 19.81 | 2225 | 0.53 7.9
; 87-150 | 55.02 [ 10.32 | 15.96 | 28,12 20.18 5.01 10.70 | 8.83 VGLS | 3031 [ 2404 ¢ 0.58 80’
12 0-20 4502 ( ¥1.16| 813 20.11 13.11 1013 2211 1525 | VGLS | 26.26 | 5863 1.1 7.8
2664 | 28861 3.50| 831 21.11 9.13 12.66 28117 1712 GSL [2411] 6.02 247 79
Almost fiat 64-85 33.56 [ 11.01 1311 21.97 7.89 3046 7.45 8.11 GLS 21.33 [ 11.37 | 501 7.9
Sandterain | 15 [ 017 | 46761673 [ 1311 3087 | 2400 [ 1273 256 GS [1698[ 411 | 047 ] 74
17-77 | 60.94 | 414 | 7741 28.31 40.83 17.91 3.07 VGS 1782 | 1771 [17.711 74
16 0-22 27.00 | 12.23 ; 16.96 | 35.00 2503 4.58 6,23 Gs 22241 2201 | o1 7.7,
22-56 28.45( 1160 | 1542 34.84 26.11 6.49 5.54 GS 2516 | 5557 1 314 7.7
568-120 | 35.55)11.01 ) 14.12 | 27.87 15.18 28.64 3.18 GS 1991 | 41.21 3.00 79
17 0-22 4211 31171281 31.32 2618 22,45 4.13 3GS 1570 | 6.31 0.28 7.7
22-48 525| 6.72]1501 ) 29.18 20.65 17.47 1.97 SGS 16.82 | 11.14 | 0.29 79
19 0-40 9.91 | 21.35 [ 1842 | 30.76 9.00 14.36 6.1 GS 1880 | 6.52 0.28 75
40-93 15.33 | 20021 19.00 | 2417 2410 6.76 589 GS 2013 | 6.99 .19 7.5
93-140 [ 14.00 | 21.75 | 16.80 | 24.61 23.00 7.00 7.74 '‘GS 19.81 § 11.03 [ o.21 76
20 0-35 503 416 |11.77 | 299 27.16 21.22 578 5GS 20.21 3.11 0.28 7.7
35-80 10.52 | 8.14( 10.04 | 37.75 3012 11.84 21 GS 1e.82| 3.42 0.27 7.7
90-110 | 1344 | 634 918 | 27.16 25.87 2987 1.58 GS 19.77 [ 1010 | 0.21 7.7
21 0-26 | _28.00| 4.11]|10.18| 35.16 30.94 14.50 5.11 GS 2211 182 | 021 | 74

AFTIVA HLNOS HHL NI STIOS NOLLVJIISSY1) ANV SISANID
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TABLE 3. Contd.
Particle size (mm) distribytion (%}
Physiographic | Pedon | Depth | Gravel | ycs | Cs MS FS VES Silt Clay - Textural | SP [ CaCO; | EC pH
Unit No. cm % 0.5- 0.25- 0.125- 0.05- < class % % dS/m {.Paste
2-1 1-0.5 10.25 0.125 0.05 0.02 0.002
24 0-30 2724 991113551 28.01 28.00 2.7 12.11 572 GLS 2146 | 291 0.52 7.9
30-75 | 50.73( 11.00| 873 | 29.18 3042 19.11 1.56 VGS | 2324 423 0.68 79
75-125 | 6701 301 [ 796 | 2217 40.31 24.36 2.19 VGBS | 2072 | 4.01 0.50 7.9
25 0-30 9718 [ - G N.D. N.D. N.D. | N.D.
30-47 95.76 - - - - - - . G N.D. N.D, N.D. N.D.
47-88 | 66.51 ]| 21.74 [ 16.15 [ 18.52 8.12 16.23 11.60 764 | VGLS |2312] 1787 | 3.66 7.4
1 0-18 447 | 415 [ 16.66 | 32.11 29.13 17.50 045 5GS 15471 1.1 0.21 7.8
18-75 251 | 1718 | 31.52 29.00 17.56 2.23 s 18.32 | 0.92 0.20 7.4
75-150 3.35 [ 22.03 1 32.00 28.99 11.86 1.97 S 20111 090 (.19 7.3
2 0-25 5.23 7.11 | 16.18 | 30.00 1312 2917 4.42. 8GS 21.51 306 | 028 8.0
‘ 256-57 901 | 962 [10.12] 31.11 1417 3342 .1.56 GS 2044 | 396 0.31 79
57-85 [ 1010 | 11.47 | 2419 | 9.7 11.12 18.69 6.12 | 12.00 GS 2386 | 7.01 0.64 80
Almost fiat 3 0-23 12.71 | 13.44 | 13.12 | 3597 26.42 10.51 0.54 GS 22.11 1.51 0.09 7.7
Deflated : 23-57 | 30.72 | 18.16 | 11.02 | 28.33 2216 18.61 1.72 GS 23.71 | 044 0.23 7.6
Terrain ; 5785 | 32.84 | 2318 | 16.87 | - 2186 2412 11.70 227 GS 23.00 | 1.23 0.25 7.6
6 0-51 2400 { 10.11 1 10.17 | 23.81 18.014 21.44 7.65 8.81 GLS | 21.00 448 0.50 7.8
51-110 | 2997 | 3.01 | 6.11 | 27.13 2462 23.58 5.12 10.43 GLS | 2223 2.01 1.57 75
110-
140- | 3887 {1713 | 15.71 | 19.00 16.87 14.30 7.52 9.97 VGLS 2041 ] 188 1.98 7.7
11 0-35 1.00 {10.11{10.82 | 16.22 26.40 30.34 6.11 S 2424 | 311 0.20 76
3588 | 142 | 913 | 674 | 22.01 3345 22.83 5.84 S 1881 | 385 | 0.20 1.8
86-140 | 1.24 [10.01§ 7.16 | 21.97 32.25 20.87 7.74 S 19.74 | 362 | 0.18 7.5

4014
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‘Gravel |

Particle size (mm) distribution {%}

Physiographic | Pedon | Depth ] MS FS VFS Sit | Clay | Textural | SP | CaCO;| EC |. pH
- uhit NO. cm % \/2?13 1?55 0.5 0.25- 0.125- 0.05- < class % % dS/m | Paste

‘ 5 . ) 0.25 0.125 0.05 0.02 | 0.002
Undulating _13 6-13 |'210 [ 749 | 1819 | 32.41 27.00 10.65 4.26 V8GS | 1987 | 4.86 023 | 7.7
sand terrain 22 0-23 | 3150 | 17621 11.11 | 26.69 2102 |- 22.03 1.53 GS 2316 | 9.71 032 | 80
4 010 | 2540 | 11.48 | 19.23 | 3011 26.61 12.06 0.51 G8 19.31| 342 | 010 | 80
10-23 | 55.70 | 14.12 | 13.11 | 29.99 12.87 28.80 1.1 VGS 1998 | 2780 | 015 | B4
9 0-10 | 23.40 350 | 714 4.1 10.11 38.83 18.79 6.72 GLS 2191 | 1016 | 0.26 7.5
Strongly 10-25 3160 | 271 ! 617 | 27.02 26.18 18.97 3.1 5384 GLS 12218 | 1034 [ 025 [ :74
weathered 14 0-15 | 4225 | 11.76 {"10.46 | 18.81 7.01 32.00 11.143 | 8.74 GLS | 2000 201 053 | 74
rock-tand 15-50 | 58.10 | 13.92 | 11.13 | 30.70 12.81 11.12 1260 | 7.72 [ VGLS |21.76 | 2.31 277 [ 75
18 0-10 | 3417 [ 17.26 | 1514 | 23.15 2200 16.89 - 5.65 GS 17621 279 [ 020 ]| 75
10-47 | 38.01 [ 15.52 | 12.60 | 23.11 18.17 13.65 10.31 6.64 GLS [2445 | 5.82 0321 7.7
23 0-22 1361 412 ) 9.1 21,15 13.69 15.08 | 21.11 15.14 GSI. 29.31 512 0.27 8.7
22-47 7.14 511 | 18.16 17.16 15.22 1722 | 1800 | SGLS {3145 [ 7.03 0.89 8.3

7,13
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Soils of the "almost flut sand terrain”

This {andscape unit characterizes most of the northern part of the -area and
extends southward as well, forming narrow belt between the "rock exposure” unit
in the east and “Almost Flat Deflated Plain” in the west. This particular unit
might be interrupted by "rock exposures” or "low isolated hills" (Plate 4a ,4b).

This land unit involves a wide range of soil types as soil depth, gravel
content, and mineralogical class are considered. Land surface is almost flat to
slightly undulating. The majority of this unit, dominated by both deep and
moderately deep soils, are represented by profiles 7, 8, 10, 12, 15,16, 20, 24 and
25, Other soils, but the least common, are shallow and very shallow are
represented by profiles 5, 17 and 21.

Soil colour varies between very pale brown (10YR 7/4) and reddish yellow
(7.5YR 7/6) in surface layers and between reddish yellow (7.5YR 7/6) tp dark
brown (7.5YR 4/4) in subscil. Soil texture is genefally sandy’ éxéépt'fdr soils
represented by proliles 12 and 25 which have sandy loam subsoil. Gravel content
is relatively high getting around 350%, 9%, and 97.5% in profiles 24, 15 and 25,
respectively. Even though, in some few cases gravel content is rather low or even
absent. Carbonate content varies between 1.52% and 55.5% in profiles 2 and 16,
respectively. Carbonates present in different forms, i.e. segregation , nodules,
spots or powdery in profiles 10, 16, 17, 19, and 20. Soil salinity is rather low as
LEC values range from 0.1 to 3.1 dS/m. In few cases it reaches 17.7 dS/m as in
case of profile 15,

I'he following is an account of the taxa units identified:
o Deep soils (with > 35% gravel content). represented by profiles 10 and 16 and
others with < 353% gravel content could be classified into: i,
1. Mixed (calcareous), hyperthermic, Typic torripsamments (Profiles 19 and 20)

2. sandy-skeletal, mixed (calcarcous), hyperthermic Tvpic torriorthents
(Profiies 10 and 16).

Moderately deep soils. represented by profiles 7 and 8 have sandy texture with
less than 35%. gravel content throughout the whole profile depth. So that,
they are placed to the family; siliceous, moderately deep, hyperthermlc
Tepic torripseanments,

'y

Other moderately deep soils, vepresented by profiles 12, 15, and 25 acquiring >
35% gravel content, can be classified as: '

1. "coarse loamy, mixed (calcareous), modelately deep, hypertherrmc
Tvpic torriorthents (Profile 12). _

2. "sandy-skeletal, mixed (calcareous)", moderately deep, hyperthermic
Typic torriorthents (Profiles 15 and 25).

Shallow sandy soils, represented by profile 17 which belongs to the farmly
mixed, hyperthermic, Lithic torripsamments.

Egypt. J. Soil. Sci. 46, No. 2 (2006)



GENESIS AND CLASSIFICATION SOILS IN THE SOUTH VALLEY 207

Plate 4b. Deep sandy soils formed on sand terrain.
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s Very shallow sandy soils are qualified to seil families; namely:

1. "sandy, mixed (calcareous), hyperthermic”, lithic torriorthents.

2."sandy-skeletal, mixed (calcareous)’, hyperthermic Lithic torriorthents
{Profiles 5},

Soils of the almost flat "deflated plain” et 1.
This particular landform unit dominates the western side of the central part of
the study area and extends farther due south (plate 5 ),

The majority of this unit is occupied by moderately deep to deep sandy soils
with varied gravel content ranging Between 1.00 and 38.87% by volume. Soil
colour varies between very pale brown (profiles 3 and 11) and reddish yellow or
pink for the subsurface layers of the profiles 1, 2 and 6. Soils are generally non
saling as EC values range from 0.09 to 1.57 dS/m. Carbonate content ranges
between 0.44 and 7.01%. -

Accordingly, Tvpic torvipsamments clearly dominates this landscape unit.
Mevertheless, Tvpic torriorthents exists but to a lesser extent. At soil family
level, soils could be distinguished into the following;

- “siliceous, hyperthermic”, Tvpic rorripsamments (profile 3).
mixed {calcareousy, hyperthermic, Typic rorripsamments {profile 11).

- sandy-skeletal, mixed (calcareous), hyperthermic, Typic torriorthents (profile 6).

Plate 5. Gravelly sand soils with reddish yellow characterizing the flat deflated plain.
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Soils of both undulating "sand tervain” and "deflated plain"

This units occupy a rather less extended small patches within the extreme
northem part of the "almost flat sand terrain” ( plate 6 ) . The soils are very
shatlow. gravelly to slightly gravelly sand as gravel content ranges between 2.10
and-31.00%. Soils are calcareous (as lime content ranges from 4.8 to 8.7%) and
non saline {(as EC values range from 0.23 and (.32 dS/m). One soil family could
identified, which  is; sandy, mixed (calcareous), hyperthermic", Lithic
torriorthents.

Plate 6. Gently undulating deflated plain with desert pavement and isolated hills
as remnanfts of old surface.

Soils of the "strongly weathered rock land”

This unit is the most noticeable in both the exireme southemn part and the
middle of the eastern part of the study area. It is characterized by the occurrence
of shallow and very shallow sandy and/or gravelly sand soils; { plate 7). Their
representative profiles are 4, 9, 14, 18, and 23, Soils are slightly calcareous to
calcareous as the total carbonate content ranges from 2.01 o 10.00%. Soils are
non saline as EC values are between 0.1 and 2.77 dS/m. Two soi! families.
namely; coarse loamy, mixed (calcarcous), hyperthermie, Lithic torriorthents
(profiles 9 and 23}and sandy-skeletal, mixed (calcareous), hyperthermic, Lithic
forriorthents {profiles 4, 14 and 18)could be distinguished.

Land evaluation :

Land evaluation could be carried out on bases of three different parametric
systems, namely, Modified Sterie Index ( Nelson, 1963) and land suitability for
irigated agriculture (Sys & Verhey, 1978) and a parametric land evaluation
system ( PLES-arid model) suggested by Fhalifa (2004).
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Plate 7. Very shallow sandy soils formed on depressions of gently undulating
terraing. 5

Madified storie index (Nelson | 1963) :

Data in Table 4 indicate that, soil under consideration fall into two land
classes which are D and E. The former corresponds to “cuwrrently unsuitable™ It
has suitability index ranging from 30.4 — 47% of soil profiles number 17 and 15,
respectively, To this class a wide range of soils differing in depth and gravel
content, belong. Within the group some soils represented by profiles 7, 14, 17, 18
and 28 fall within the tansitional zone between E and D class, as the index: of
land productivity is in the range between 30.4 and 33.0%. Concernmg land
catezorized as E, it is represented by profiles 4, 5. 9, 13, 21 and 22. The
productivity index of which varying from 11.5 (profile 4) to 15.0 (profile 9).

Accordingly, the land at the best is considered currently unsuitable for
agriculture activity. It is worthy to state that, with respect to the system of land
evaluation applied, the index could not determine the differences among the wide
range of families belonging to the class (D). Even though class (E) was formed
restricted to only very shallow and shallow soils.
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TABLE 4. Land productivity class according to modified storie index
(Nelson , 1963) .

- Surface Land elements (x)
Prof. { Character Slope Productivity
texture J Land class
No. (A) ® C) | Erosion | pH {Fertility| Index
X)) | X | X)
1 98 | 75 106 84 |[1o0 | 75 46.0 D
2 98 75 95 84 85 75 39.0 D
3 95 75 100 84 87 75 39.0 D
4 40 75 95 B4 87 75 1.5 E
5 40 65 95 84 85 75 13.3 E
61 . 100 85 100 84 85 75 46.0 D
7 95 | 65 [ 100 | 84 |8 | 75 330 | b—®E
8 95 75 95 84 98 75 420 D
9 40 75 100 84 | 100 | 75 19.0 E
10 100 75 100 84 85 75 40.0 D
1 100 75 100 84 | 100 75 470 D
12 9 90 100 84 85 75 450 D
13 40 75 100 84 100 75 19.0 E
14 60 85 100 84 98 75 32.0 D —»g
15 95 75 95 84 9% 75 420 D
16 93 | 75 | w0 | s4 |100]| 75 44.0 D
171 6 | 9 | w0l s {8 | 75 | 304 |D—PcC
i8] 6 | 75 [100} 8 |00 75| 310 |D—PE
i9 | 100 | .75 [ 100 | 84 |100| 75 | 470 D
100 75 95 ¥4 | 86 75 35.0° D
21| 40 75 100 84 99 75 19.0 B
22 40 75 100 84 85 75 16.0 E
2371 60 95 | 100} 84 {85 | 75 | 310 |Dp—PC
24 97 85 00 | 84 | ss | 75 | 440 | D
25 95 65 100 84 98 75 38.0 D

Land suitability for irrigated agriculture (Sys & Verhéy, 1978

Data in Table 5 revel that, soils could be distinguished in terms of the
suitability index into three class; i.e., (83), (N;) and (N;). (S;) class has suitability
index differing from 28.7 to 36.9% of profiles 10 and 23, respectively. This class
could not be identified when applying Storie Index. (S;) dominates the
moderately deep, medium textured and deep- gravelly, sandy soils, that are
represented by profiles 6, 10, 12, 16 and 23,
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TABLE 5. Land suitability class for irrigatéd agriculture (§ys & Verheéy, 1978).

.
Profile | Tapography Water b()ll(_lums,l'ufqhilgs(.‘ﬂ Salinite ] Soil -
No, ) {able . lotal . iy ' index Land cluss
(W lexture | Depth | carbonare | Gypsupm) -
(51} 59 {83) L (&2
1 106 93 30 100G 93 oy 1 %4 | 2304 N;
2 00y 93 30 o0 95 40 a6 20 N,
3 166 80 60 73 9s 93 96 12.3 Ny
4 o} i3 25 33 100 U Yg 0 Na
s o0 03 s 33 s 9 Yo 0.2 N
G 10D A 43 Prdeg- 43 i 96 RRNS| 5.
7 100 ai 360w a3 uti 96 ju N,
8 Lo 63 43 S50 ws S RS l ) N,
4 10t 0 13 LS O oo 2 N-
10 10 93 as0F 00 a0 1 un | awe 5,
11 90 s 3 HE 93 oo G 20 N,
ER T 80 ;o ot | es G a6 | 206 S,
13 100 60 30 RTINS T i l 9% L 44 Ns
P4 100 (3 23 53 us T BT 73 N:
15 106 X0 23 T3 1l s b 17 N
o] Toe un 25 an s w9 I 330 S
7 Qi O3 0 el GE L 1 0n i "9 N
I8 100 wo |25 | ss I 0s ae Loay g N,
) 130 93 30 100} 4s vt ] oue | 234t s, N,
20 g0 93 30 i 03 9) 0 | 214 | SN
24 1043 03 23 35 u3 G0 G4 ~ 7.3 N2
22 100 65 23 a0 95 o g6 140 N-
23 100 50 75 73 95 ) 9 | 260 83
14 106 oo |35 | e 45 G| %0 1233 | 8y -
(23 90 - 90 23 401 100 93 1 94 i 175 Ny

soil families related to (S;) are coarse- loamy, mixed (calcareous) moderately
deep. hyperthermic Mypic rorriorthenss and Sandy- skeletal. mixed (calcarepus)
hyperthermic Typic torviorthenis.

Soiis belonging to class (N|) “cwrrently not suitable™ which are represented
by profiles 1. 2. 3, 7.8, 11, 19, 20 and 24. have suitability index fluctuates
between 12.3 and 23.4% of profiles 3 and 4, respectively. This classes involves a
wide spectrum of soil families belonging to Twpic forripsamptents, which are,
sSandy - skeletal, mixed (calcarcous), hyperthermic Tipic  torriorthents:
Siliceous.  hypenthermic  Tipic  torvipsamments and  mixed  (calcarcous),
hyperthermic Tvpic terripsamments.

Nevertheless, clear distinction between deep and moderately deep soil could
not be realize in many cases.

Considering the permanently unsuitable land (N,). represented by profiles 4.
5.9, 13,14, 17, 18, 21 and 24, has suitability index ranging between 4 and
11.7%. 1t includes shallow and very shallow soils classilied as; Lithic
torriothents or Torvipsumments,
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Parametric land evaluation "PLES-arid mode"l( Khalifa,2004)

Data in Table 6 shows that the land of the studied area belongs to two classes;
namely: (C;) “Fair” and (C;) “Poor” lands. The fair land (C;) almost dominates
the deep and moderately deep sandy soils with index from 46.10 to 50.69%. It is
represented by profiles 6, 10, 12 and 23. While the poor land has which index
between 32.32 and 38.33% occupies a limited area with moderately deep
gravelly sand and very shallow soils. 1t is represented by profiles 3, 8, 25 .

TABLE 6. Land productivity of the studied area uwsing PLES-arid model

(Khalifa, 2004).
Prof. roductivity - Prof. productivity .
No. pindex (%) Soil class Neo. index (%) Soil class
i 35.34 C4 (Poor) i4 45.57 C3 (Fair)
2 42.59 C3 (Fair) 15 37.91 C4 (Poor)
3 .36:99 C4 (Poor) 16 3495 C4 (Poor)
4 3341 C4 (Poor) - | 17 36.61 C4 (Poor)
5 35.33 C4 (Poor) 18 40.54 C3 (Fair)
6 4933 C3 (Fair) 19 4353 C3 (Fair)
7 42.29 C3 (Fair) 20 40.14 C3 (Fair)
8 3833 C4 (Poon) 2 36.75 C4 (Poor)
9 37.80 C4 (Poor) 22 3232 C4 (Poor)
10 50.69 C3 (Fair) 23 46.10 C3 (Fair)
11 44.72 C3 (Fair) 24 43.81 C3 (Fair)
2 46.71 C3 (Fair) 25 39.4] C4 (Poor)
13 33.91 C4 (Poor)
Where,
Productivity index Land class
80-100 Very good
60-80 Good
40-60 Fair
20-40 Poor
0-20 Very Poor

From Table 7 one could be conclude that, the modified Storie Index of land
productivity evidenced that, lands of class (E) is confined to all soil families
belonging to the lithic subgroup of both Turriorthents and Torripsamments.
Besides, soils with different particle size class, of the control section, are
included within the same land class, that can be rendered to the fact that this
system gives weight to the texture of the surface layer only.

"With regard to the productivity Index suggested by Khalifa, (2004), different
families of the subgroup Typic torripsamments belong to the C; class. On the
other hand, soil related to the subgroup Typic rorripsamments. sandy -skeletal in
particular, has productivity rating C; that is close to C,.-Exceptional being, soils
with coarse -loamy particle size are categorized as C;. Shallow and very shallow
soils almost being to the same class Cy.
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With respect to the system outlined by Sys & Verhéy (1978), shallow and
very shallow soils show suitability class are in harmony with that provided by the
other tow approaches. With respect to Typic subgroup of Torriorthents. and
Tarripsamments., this approach could not distinguish between soils with different
depth and / or particle size class.

The previous discussion clearly indicates that, the productivity Index that
reported by Khalifa, (2004} may take the presidency of the other two approaches
in the differentiation among the studied soils.

Land suitability for crops according 1o PLES- Arid Model ( Khalifa. 2004) _

The studied soils Table 8 show that, the moderate suitability for wheat,
barley, where suitability index fall within the rang 60 to 80% . Nevertheless, in
some soils, represented by profiles 10, 12, 14 and 23 have high suitability indices
for both of wheat (of 88.16, 83.29, 84.62 and .85, respectively) and barely (85.88,
.83.29, 84.62 and 85.85.88 respectively).

As for maize and potatoes, the test showed that, the indices are in the range
40 to 60% indicating rharginal suitability. While the suitability for tomatoes is -
moderate with index differing from 50.10 to 62.41%. But the land shows
moderate to high suitability for onion and alfalfa as indicated from the indices
which vary from 69.66 to 89.11% aud 52.40 to 94.90% for onion alfalfa,
respectively. '

For fruit tree, the majority of the land showed non - suitability for tested.trees
except for pear to which only deep soils display moderate suitability. '

From the aforementioned discuss'ion,r it is clear that the land productivify, at
the best, is marginal and that is referred to the nature of the soil parent materials

with low fertility, limited root zone, and rarity of precipitation.

Also, land suitability for crops is moderate to high fdr a limited number of crops,
i.e, wheat, barley, onion and alfalfa.
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TABLE 7. Land classification in relation to soil taxa in El - Torfawi — Debis extension area, south valley region .

Taxonomic unit

Modified

Storie [ndex

Productivity
Index PLES-arid

Suitability for

irrigation lndex

Mixed (calearcous), hyperthenmnic typic Torripsamments I o Ny—*§;
Siliceous, hypérthermic TypicTarripsammients . e Ny =—* 5,
Siliceous, |11odera=1tcl y deep hyperthermic Typic torripsamments n s N,
Sandy — skeletal, mixed (calcarcous), hyperthermic Typic ;forri.orthcnts 1> Ci— 5
Sandy — skeletal, mixed (calcareous}, moderately deep ,hyperthermic Typic Torriorthents D Ci—» O, Ny —» N.
Coarse - I_c_‘mmy moderately deep, hypcrthcrrruic Typic Torriorthents n ¢ S5
Sandy - skeletal, mixed (calcareous,)very shallow hypgrthemﬁc Lithic Torriorthents F.. . Na
Sandy, mixed (calcareous), hyperthermic, Lithic Tomriorthents " (,: Ne
Coarse — loamy, mixed (calcareous), hyperthermic, Lithic Torriorthents 0 C— Oy Ny — 5§,
Mixed (calcareous), hyperthermic, Lithic Torripsamments D— E C, Nz
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TABLE 8. Land suitability indices for some crops, using PLES - Arid medel

{Khalifa, 2004), B
Profile
No, Wheat | Barley | Maize | Alfalfa | Onion | Potatoes | Tomatoes | Pear
67.07 | 67.07 | 4705 | .19 | 6966 | S1.43 50.100 | 67.07
2 78.09 78.09 { 5473 ] 86.31 81.04 | 58.29 58.29 7312
3 6946 | 6946 { 4870 | 76.80 [ B1.42 | 3324 5187 ] 69.17
4 69.06 | 6728 | 4428 | TI68 | 6983 | 46.66 50.23 (.00
5 7049 7149 4705 | 7419 | 7419 | 5144 53.67 0.00
6 8588 | 85.88 | 60.18 [ 9490 | B0.81 65.79 64.09 83.66
7 TRAG | 784G | 5459 | B6.72 | 8142 ( 60.12 58.56 69.17
8- 7294 | 7294 | 49.81 7855 | 7375 | 54.45 54.45 0.00
9 74.62 1 74.62 1 4910 | 7743 | 7743 52.29 55.70 0.00
0] BB.I6 | B5.88 | 6080 | 0438 | 8911 61.44 62.10 85.88
e 79.94 1 7994 | 56.03 88.25 | 8296 | 6125 59.67 77.88
12 8329 | B329 | 5680 89.607 | 8420} 60.50 60.56 0.00
13 68.50 | 068.50 1 3583 | 5651 71.09 | 38.16 51.13 0.00
14 84.62 84.62 | 5508 | 8267} 8053 ) 5583 57.93 0.00
15 LIS RIS | 5030 7932 7447 5163 33.57 0.00
16 75.81 73.07 | 4989 | 81.62 | T73R7 | 3822 53.13 69.34
17 72.12 7212} 4872 | T76.84 | 7485 51.89 53.84 0.00
18 77.61 77.61 | 5242 | 89.06 | 8707 60.15 62.41 0.00
19 7850 | 78BS0 | 55.02 | 8676 5146 | 61.44 62.10 76.47
20 74.75 7475 | 5240 | 3240 7758 3581 55.81 70.19
21 7296 ] 72.96 | 48.01 75.71 75.71 51.43 54.46 0.00
22 6711 6711 | 4417 | 69.66 | 69.66 ; F7.05 5011 ] 0.00°
33 85.88 85.88 | 56.57 | B88.62 | 806.81 53.32 55.32 0.00
24 7929 [ 7929 | 5557 | 87.63 | 8228 59.18 59.18 77.24
23 73.52 1 71.61 { 4891 81.26 0.00] 51.53 5347 0.00
where:
Suitability index Land class
R0-104) highly suitable
60-80 - moderately suitable
40-60 marginally suitable,
20-40 currently not suitable, and
0-20 permancently nol suitable.
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