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USHKA area is one of the most prospective area for sustainable

agricultural development in south valley, Egypt. The present study
was undertaken as a trial to evaluate the suitability of soils and water
for irrigated various crops in Tushka area under economic and
sustainable agricullural development.

Soil survey, classification and land suitabilily assessment are the
main steps for achieving this goal. To realize this object, 25 representative
soil profiles have been selected (out of 150 soil profiles) which have
been morphologically examined and their relevant physical and
chemical properties determined. In addition, water samples were
collected from the main wells in the studied area were analyzed.

The major soils of Tushka area belong mainly to the order of the
Entisols. The well defined soil parameters used to estimate the
suitability index for certain crops are : texture class. including gravel
percent, soil depth, salinity status, calcium carbonate content, drainage
conditions and slope. The essential requirements for the most
economical 13 crops have been included in the calculated indices.

Accordingly, the soils of Tushka area have been distinguishest ino
sand, gravelly sand, loamy sand to sand loam and gravelly texwred.
Soil depth varies from very shallow to deep. Daw indicated that the
soils are formed of successive layers of quartizic sand that might be
free of or mixed with gravels. iron oxides and /or lime intrusions,
These soils are devoid of pedofeatures and most soil characteristics are
essentially influenced by the nature of parent material.

The hydrochemical data indicated that the water quality is good to
moderately suitable for agriculturai purposes.
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Accordingly, the soils of Tushka area have been separated into 3
suitability classes (53) moderately suitabte for growing a wide range of’
crops withh moderate limitations; (8,) marginally suitable tor wheat,
cotion, beans, potaloes, sorghum and millets which requires severe
Imitations, and (SS) non-suitable as the expected yield will be less that

50% of the optimum yield.

It could be concluded that the most important soil paramelters that
influence suitability classification in the soils of Tushka area arc soil
texture, depth of soil profile, gravel content and salimity status.
Moreover. these soils need careful management and conservaton

practices.

Keywords : Soil parameters. Land evaluation, Water suilability. Crop

suitability, Tuskha area.

The national agricullural policy of Egvpt stressed the importance of land
reclamation and extension of arable lands to overcome food security demands of
the nation. To fulfil this aim, an assessment of relative potentialities of land and
water resources is a must.

In this accord, the scope of land reclamation implies the use of both induction
and deduction, particularly when limited land resources have to be allocated 1o
alternative means and areas.

The future agricultural expansion of Egypt demands that all soil resources
should be carefully studied and appraised with the aim of estimating thewr
potentials. Among the most promising lands to be considered for agricultural
expansion beyond the Nile Delta and Valley are the soils of south vatley (Tushka

areal.

The area studied occupies the extreme south corner of Egypt and is
intersected by latitudes 22° 37 and 22° 50 N, and longitudes 317 28 and 31° 50
E. It is siuated on both western and eastern sides of ELSheikh Zaid main canal,
(Fig. 1) . It covers an area of about 12000 Fed.

Tushka area occupies a small portion of the Lower Nuba plain from which
the majority of the present-day soils have been directly or indirectly derived.

Egvpi. . Soit Sci. 43, No. 2 (2003)
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Fig.1. Location of the studied wells.

Geology and Geomorphology

The landscape of the Lower Nuba is dessected by a number of dry streams
{Wadis) which flow mainly into the Nile. Among them wadi Dakka and wadi
Tushka also going into the Nile but are rather short and have their intake areas
located only in the Nuba Plain (elevation over 200m). These wadis have their

Egvpr. J. Soil Sci. 43 No. 2 (2003)
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impression on the surfaces either as narrow gorges or wide sloping vallies and
their loor are mostly covered with drift sand. Moreover, sandy loam and other
types of detrital material are frequently present as fillings in these wadis, (Abdel
Salam,1962; Abdel Salam er af., 1972, 1974, 1975, and 1978 and El-Demerdashe
et al., 1978).

As 1o wadi Tushka, Shata (1962) stated that the thick deposits of calcareous
tufa fifling the original of the stream near its upper portion is recognized in wadi
Kurkur. These deposits were carried out by ravines leaving particularly vertical
walls of the tufa which now rises some 15m above the dry stream floor. In the
lower portion of wadi Kurkur (at Masakin EI-Boum), local patches of calcarcous
tufa {massive and concretionary forms) are reported in the wadi bed above the
sand stone layers. Following the evolution of the dry vallies courses and
accepting the view that the Nile acted as the base level for all the drainage lines
tributary, reference will be given to wadi Tuskha reported that the calcarcous tufa
was developed in the Lower Pleistocene age. Shata (1962) was justfied to assume
that the initial phase in the development of such wadi existed prior to that period.

The landscape of wadi Tuskha is thus appeared to be mainly of an almost fla
Nubian surface, usually meet isolated hills (Butts) which represent the end -
product of a disappearing landscape.

The lithology of the wadi varies accordingly; the wadi bed is covered with a
mantle of alluvium, gravels and blown sand whereas the Butts are built up of
sandstone mostly related to the Lower Nuba Tableland.

El-Demerdashe et al. (1978) indicated that the Tushka and Dakka areas fall
into two naturally defined physiographic zones, the highlands and the wadis. It
was postulated that the highlands were made up of two components geomorphic
forms an aeolain sand ridge system superimposed on an older "buried"
formations, This is an important conception for the eluidation of the general
geological history of the region, of the genesis of the soils and of their present
distribution. The superficial deposits were shown (0 be related to the present soil
formation as well as to the evidences of their likely geological origin. They added
that the genesis of the sotls is deduced from their topographic locations,
geological aspects and presumed relationship to past and present climatic
conditions as reflected in their individual prefile morphology.

Egvpr. J. Soil Sci. 43, No. 2 (2003)
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Climate

The climate of the Tushka area is a typical tropical arid climate identical 10
that of the southern portion of the western Desert.

The mean annual rainfall is less than 1.0 mm/year. Relative humdity s
fluctuating between 19% in summer and 45% in winter. The daily average
temperature ranges between 14.1 °C in January and 45°C in July. The daily
maximum average temperature ranges between 20.9°C and 40 °C. and the daily
minimum average temperature ranges between 6.9°C and 23°C. The wind
velocity ranges between 3 and 5 km/hr.

The reference crop evapotranspiration (ETO) rate is between 2.4 mm/day in
January and 7.0 mm/day in July. The average crop evapotranspiration is 4.97
mm/day (about 12m3/day/fcd). According to soil temperature, rainfall, potenual
evapotranspiration values, the soil moisture regime is Torric or Aridic and the soil
temperature regime is Thermic or Hyperthermic.

Natural Vegetation and Present Land Use

Natural vegetation in the south valley {Tushka arca) is scarce. or nearly absent
. No data are available concerning the plant communities in such area.

Water Resources

Groundwater is the only source of water in the study area. According o the
regional study of El-Barkouky et al. (1979), the aquifer is found in the sand and
sandstone body overlying the basement, represented essentially by the Nubian
sandstone and the Quaternary sands overlying it at some localities.

Therefore, this investigation was undertaken as a trial to evaluate the
suitability of soils and water for irrigating various crops in Tushka area under
economic and sustainable agricultural development .

Material and Methods

Based on previous detailed soil survey by Water Management Rescarch
Institute {National Water Research Center,1998), one hundred and fifty soil
profiles have been morphologically desciibed in the held according to  the
guidelines to scil description (FAO, 1990) and thew physical and chemical
characteristics are determined. 25 soil profiles representing the possibie trends in

Egvpr. J Soil Sei. 43, No. 2 (2003}
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soil characteristics and representing the most predominate soils in Tuskha area
have been chosen for this investigation. Gravel content (A): texture (B): soil
depth (C); salinity status (D); lime status (E); drainage condition (F) and slope
{G) are the soil parameters chosen to calculate the suitability index (ISx) of a
given soil for cultivating a certain crop (X).

The equation used for these calcutations is IS x = A.B.C.D.E.F.G. The studied
crops are : wheat (Triticumm aestivum}, vice (Oryza sativa), sorghum (Sorghum
bicolor), beans (Phaseolus vulgaris), cotton (Gossypium hirsutum). clover
(Trifolium lexandrinum)

Sugar cane (Saccharwm officinarum), onions (Allium cepa), corn (Zea mays),
millets {Pennisetum americanum) and groundnuts (Arachis  hypogaea)
representing the field crops. Also, certain vegetable crops including tomatoes
{Solanum lycopersicum), watermelon (Colocynthis citrullus), carrots {Daicus
carpta) and potatoes (Selanum taberosum).

The essential crops requirements have been considered with regard to the
various soil parameters in calculating the sutability index. The degree of land
suitability to certain crop depends on the reduction of the yield, accordingly. five
suitability classes of land suitability are as follows:

Index | Reduction in yield % | Range of index |
' symbol ! i
LSt | No yield reduction | 0.85-1.00
$2 10%yield reduction 0.75-0.85
: $3 ; 10-25%yield reduction 0.50-0.75
i 54 25-50%yield reduction 0.25-0.50
| 85 50%yield reduction E <0.25

The selected soil profiles were mainly represeating the soils around the main
well dug o irigate these soils, which lie at western and eastern sides of EL
Sheikh Zaid main canal (Table ! and Fig .1).

According to the morphological description of the soil pits, they are classified
following the 7 the approximation (U.S. Soil Survey Staff, (1975) as Typic
Tomripsamments, Lithic Torripsammonts, Typic Torriorthents and Lithic
Torriorthents.

Soil samples were subjected to the standard granulometric, physical and
chemical analyses, according to Black {1973).

Egvpr. 4. Soil Sci. 43, No. 2 (2003)
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Undisturbed scit samples were subjected to the delermination of moisture
retention at (.33 bar and 3 bars using the pressure membrane and cooker
respectively, according to Klute (1986).

In addition, water samples were collected from the main wells in the studied
area. The oblained water samples and soil water extracts of the soil samples were
analyzed for total soluble saits (EC), soluble Ca, Mg, Na, HCO3_. CL and S0,
ions using the methods reported by Page (1982). Assessment of land suitability
for centain crops is discussed with reference to the systems suggesied by FAO
(1976); Sys et al. (1991) &(1993) and Khadr (2000).

TABLE 1. Well sites.

Coordinates {Deg. ' Coordinates {kmj Canal Weils
- Level Chainage .
) North Last N‘?".‘P,_ ] Easl_ | ki) N
2239361 | 3148338 | 3107 | 698,198 | 200 575 :
22415171 | 31423048 | 1115 | 688071 | 206 | 1720 §
| 2247412 | 31405393 | vgo8 | 685038 | 200 | 2500 | 5
| 2743584 | 3139 }_s_us‘_ 4967 | 682915 | 135 2580 | &
| 22'4305.3 313152 1337 | 682901 | 180 | 2595 10
1744498 372626 7 6.636 | 675.689 1 180 | OD P

Results and Disussion

Soil morphology and classification
The soils under study are distinguished into sand. gravelly sand. loamy sand
to sand [oam and gravelly textured. Soil depth varies from very shallow to decp.

Data in Table 2 indicate that the soils are formed of successive layers of
guartizic sand that might be free or mixed with gravel, iron oxides and for lime
intrusions. These soils are devoid of pedofeatures and most soil characteristics
are essentially influenced by the nature of parent material.

On the basis of Soii Taxonomy (1975), the soils are placed to the order
Entisols. Moderately deep and deep sandy soils, represented by profiles
20,21,22,23,24. and 25 are classified as Typic Torripsamments, whereas, shallow
sandy to gravelly sandy soils, represented by profile 3,6.7 and 8 beleng to Lithic
Torripsamments. Typic Torriorthents are suggested for many different cases such
as moderately deep and deep gravelly loamy sand and sandy loam soils.
represented by profiles 10,11, 13,14,15,16,17, and 18: moderately decp very
graveily sandy soils, profiies 5 and 12 and moderately deep gravel. represented
by profile 9. Lithic Torriorthents are restricted 1o the very shallow soils and
shallow gravelly loamy to sandy loam soils, profiles {.2.4 and 19.

Egvpr. J. Soif Sci. 43, No. 212003
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TABLE 2. Some soil characteristics of the representative soil profiles Tushka area (south valley), Egypt.

Ti::s Pr:gle Slope |Depth/Cm;Gravels %| CaC0; % DQCOIOU;‘AOESR TET:;TI Struc-lure Consistence Eﬂfzgs’; | pH
® 1 Flat 0-25 1.40 11.66  {10YR7/6 | 10YRSE: S M S§H 173 18
£ .l 25.5% 1,40 10.77 | 10YR.6/6 | 10YR,5/6 S M Ho . 283 175
E 2 Flat 0-20 221,60 11.15 | 10YR.714 [ 10YR,7/3 3 M LO J 0.97 8.0
- 20-60 5.60 7.69 10YR,7/4 | 10YR, 713 S SG LO f 152 7.8
ﬁ 0-25 22.30 10.00 |7.5YR,6/6 | 7.5RY.5/6 [ M o] o020 7.0
L 3 Flat 25-50 45.80 1220 [25YR5/6, 2.5YR.4/6 S ] M S0 019 |74
; % 50-55 28.90 1431 25YR5/6/25YR46] S . M S0 018 |72
] - Flat 0-25 21.50 8.80 7.5YR 66| 7.5YR.5/6 | 5 M SH D19 175
= o 25-50 31.20 8.60 |2.5YR 56/ 25YR 461 LS M VH 0B 72
o 0-25 14.70 8.40 10YR ,7/6 | 10YR,6/6 LS M SH 0.22 7.4
E," 5 Flat | 2550 | 2590 8.60 |10YR, 7] 10YR66 | S M 50 | 043 |74
50-60 27.70 8.80 10YR, 76| 10YRG/6 | LS Mo .80 1 ot 7.4
6 G‘smping: 0-25 25.80 10.69 i7.5YR 6/6|7.5YR 6/4 s ;M ‘ H 230 7.8

” i 2570+ 3340 6.6 7.5YR ,6/6/7.5YR 6/4 § oM _ | Mo 03 717
% } 0-25 12.80 10.56 |7.5YR 6/6|7.5YR ,6/4 LS r Mo H {033 738
b 7 Flat 25-80 9.80 6.86 |7.5YR 6/6[7.5¥R ,6/4 LS Mo H Lot 7.9
- 60-65+ 15.90 5.02 10YR ,8/2 [ 10YR ,8/1 LS M SH | 038 7.8
o 0-25 37.80 4,87 10YR ,6/6 | 10YR ,8/1 LS M SH | 170 79
3 8 Fiat 25-50 56.90 4.74  |7.5YR 8/4{7.5YR B/2] LS M SH i 109 {79
* 50-75+ 41.50 5.26 10YR ,8/4.7.5YR 812 LS M SH 262 7.6
3" 9 Flat 0-20 25.30 8.42 10YR ,7/4 | 10YR ,6/6 s 5G LG o044 | 7.7
@ 20-90+ | 44,20 8.95 |7.5YR 6/8|7.5YR 5/6 S | 56 LO | 029 7.5
- 0-28 §9.90 7.26 |7.5YR .6/8|7.5YR .5/6 § M H' , o2 1.7
g 10 Flat 25-50 25.70 5.28 7.5YR 6/8| 5YR ,5/6 S M SH | o020 7.3
o [ 50-75+ 17.40 8.81 5YR.6/8 | S5YR,5/6 5 L L SH 1046 |73
2 _ 0-25 0.60 3.52  |7.5YR 5/8[7.5YR 417 3 Tt LO ' 028 | 7.8
=} 11 Flat 25.50 46.30 4.48 7.5YR 6/6{7.5YR 5/8 5 | 3G Lo ' 048 |78
= 50-75+ | 58.20 41 {T5YR B6|7.5YR 56| S | M W .03 16
= 0-25 21.00 9.34 10YR AJ6 | 10YR 8/4 L5 M SH o8 78
0 12 Flat 25-50 58.70 2.53 2.5YR ,5/8|2.5YR ,5{7 LS M SH | 1.03 7.5
50.75+ 64.4 276  |2.5YR 5/8{2.5YR 5/7| LS M SH | 079 7.7

All abreviation according to FAO {1990)
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TABLE 2. Contd

Tﬁ‘;;'s Proflie | Slope |DepthiCm|Gravels %| CaCO; % Dryc""’”:wom TEXWIAL | gy cture| Consistenca | EC3M 1y
0-25 48.00 874 |75YR 6/6{7.5YRSI6] S sG Lo 225 | 7.2
13 | Fla | S|8N0 | F7E ek ealrsvees] s | se |7 Lo 833 |73
S | BOTE 8080|886 |75VR GR[T.eYRER! 8 §6 17 o I w@2 73
75-80 | @150 559 [TEYR G/4[7.5YRER| 8 M H 0.22 7.3
2 0-28 1200 | 500  |7.57R, 7/6|T.5YR,6/8] & §6¢ | 10 038 | 79
Q 25-50 | 2870 447 |T5YR . 5[75YR4M4| 5 6 | Lo 8.32 79
w | 14 | Flat | 5o75 ["3570 [ 579 [75YR Wa|T.5YR44| S 6 1 1o 935 | 7.
o 7585 | 2380 | 461 [7BEYRBA[T5YR4M4: S M K 0.35 7.3
2 025 | 2346 | 9.87  |10YR 78| 10YRE5] 5 56 %6) 042 | 76
3 408 [10YR, 7/6] 10YR,6/5 s §¢ || (@ 670 | 7.8
X% | 15 | Hat 408 |i0YR 76| 10YREIS|  § $6 Lo 088 | 73
29 316 |10VR Y[ 1oYR&5| 5 M H | 075 |7
Ca 481 [TOYR 74| TOYRE:A [ LS M s0 037 178
L 16 Flat (B33 [YoVR Tl doYR@a| LS Mo 50 066 | 74
T 3037 I'SYR &% | sYRa8 | (8 ) SH 0.67 74
o] 342 | SYR.5/6 | 5YR4/E LS " §H 079 | 74
- “IT 816 |T.5VR B[ T.EYR5/6; S M 10 033 | 17
2 17 Flat _AB81 _|TSYR 66[TSYREG| 5 WM w 030 [ 17
] 618 |25YR 56[2.6YR 46| S ™ LO 035 |75
> ~ 150 |7.5YR, 5/6|7.5YR4I6| S ~8G ) 022 | 7.5
o T a08  [TS5YRAIB|TSYRAB| S 56 LO 019 | 78
g | 18| Pt 360 C|TEVRATITEYRAB| S | 86 7T 10 | x| 4p
° 421 [TEYRAM[TEIR4E| B M H 034 | 7B
10.62 | 5YR 5/6 | 5YR4/6 s [ S0 035 | 73
9.62° ['5¥R 56 | $YR.d/6 sL M $0 054 |73
19 | Fiat 982 |5YR. 5G| sYRas | St M H 0ds 73
9.54 | 5YR 5/6 | 5VR4l6 s M H | o087 7.3

All abreviation according to FAO (1990)
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TABLE 2. Contd
T?«;ﬂs Prz:l- Slope  [Depthi CmyGravela %| CaCO3 % chc’lw;‘um T’C’I‘:'::ﬂ Structure.| Consistence.
025 | [ T.5YR 6@|7SYRE6L S | SG | LO
25.50 | 3240 BYR SE[75VR 4% S 5G Lo ;
20 Flat 50-75 28.60 7.5YR,4i6 S [ # :
75100 29.80 ia|7.5YR 4l6 5 ™ H ;
100128 | "29.80 | 7.6VRai5| § ™ T W T
0 28 " | 2340 2.5YRE/6] LS M_ so
'S 2550 | 3120 28¥Re| LS | M | 56 |
0 21 Flat 5076 | 46.10 2.5YR6E] LS M 5H b
- 76400 | 30.80 2.5YR. 6/8| 2.5YR 66| LS L -
& 100-150 | 18.70 25YR. 6/8[25YREE] LS ] SH :
= 8-24 2210 JOYR B/4] 10YR7I3 | SL M 50
2 586 ) 5080 | EW |[7EVR.gel7EVREE  SL M $0
x 22 Flat 5078 | 4780 408 © 7EYR G[TEYRES( S M s@
i 75100 | 3810 | 304 7.5YR B/6[7.5YRS6|  SL M 50
| 100425 | 3540 &07 !7.5YR 68| 7.5YR56 § 56 [Xs}
& 825 550 1 1177 10YR B4 10YR,7/4 § 5G LO .
3 £ 2550 | 2940 11.84 1 5YR 6/81 SYRSE | S M H )
- 23 ] -75 | 2780 | 8.62 | SYR 66 SYR 56| S M H ;
& @ 7600 | 28801 1000 (SVR.GE[SVR.461 I A
8 o 700-125 | 33.80 E85 |&YR 8/ |SYR,i6| B8 [l f
o 9-26 1.21 342 (2.5YR 6/B[25YR 4af S M LO
o £ 2550 18.30 103 |2.5vR 6B[2.5VR 44 s Y] H
bt 24 S | soFE | 2470 | 237 |26YREB[2EYR 44 S | M H
a w | 7500 | 3800 | 241 |ZSYR 6/B[2EYR 4] 5 M H
kg 100126 | 46.30 1,45 [25YR6B[2.5YR 44| & ] H
0-25 470 | 962 |10YR,7M4]10YR 614 5 56 Lo
2550 | 4.50 7.69 |10YR,7i4|10YR 64| S 56 Lo
25 . P | 5638 | 1100 | 7es [loOYRAIiOVReM 5 | SG (o 2|
75-150 8.10 5.38 10YR ,7/4[10YR 6/4 s Lo 0.3 Ty

-All abreviation according to FAO {1990)
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Quality of growndwarter
The quality of water used for irrigation is well recognized as an important
factor in the productivity of the crops. '

Table 3 shows brielly the chemical composition of the representative ground
water samples collected from the wells in the studied area. Thesc
hydrogeochemical data indicated that the total dissolved solids of water sumples
vary from 716.8 10 1222.4 ppm. and the water quality is good to moderately
suitable for agricultural purposes (Wilcox . 1953). Sodium, chloride and sulfute
dominate the ionic composition of irrigation water in most of the studied wells.

Groundwater in all the siudied aquifers is low sodium water (5|) as SAR s
less than 10, and high salinity water (C4) as E.C. value is ranged from 1120
micromhos/cm to 1910, It could be concluded that the groundwater is classitied
as (C3 Sl), moderate waler class (Richards ,1954) -

This water can not be used even with adequate drainage and a special
management for salinity control may be required and crops with good salt
tolerant should be selected.

TABLE 3. Chemical composition of ground water in Tushka area.

= zo] 8 5 Cations (meqg/l) Anions {meqg/l} 2{: & 2(:
® “cal mg | Na | kK | 1 |HCO,| o5 | 500 | @} @
3 143 {360) 223 | 880 | 0.14 {4.15! 26 - ‘L 9.57 | 44 | 192
6 138 | 330} 180 | 445 | 008 | 4.2 | 25 . 1976 48192
8 112 13.15) 225 | 6351 015 {239} 25 - 633 | 38 | 1.88
g 149 {465| 1.20 § 958 | 008 ;915] 25 - 519 | 5.2 | 1.98
10 191 1510 2.65 {1189 0.17 | 675 2.2 - 11.92] 46 ; 1.93
11 156 |3.70 285 {10.00( 0.14 {745 25 - ii 7.02 | 3.8 [ 2.02

Land suitability assessment for certain crops

The average of the measurable soil characteristics and some limating factors
of the studied soil profiles are presented in Tables 4 and 5. Classification of these
profiles has been carried out according to soil Taxonomy (1975). They belong 1o
order Entisols. .

The application of the computer program including 8-digit code - system
representing the well defined soil parameters, gives the suitability indices for 15
crops as recorded in Table 5. The mean of the calculated indices for each profile

Egyp!. J. Soil Sci. 43. No. 2 (2003)
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TABLE 4. Soil parameters of the studied profiles.

Soil Properties

Number of the Studied Location (Sites)

1 2 3 4 5 6 | 7 8.1 "9 10 11 12 1 13
Gravel (%) 1.40* | 11.60 | 33.58 | 26.35 | 23.62 | 30.49 | 11.48 | 33.32 | 40.01 | 37.67 | 35.03 | 48.03 ‘ 58.09
Textural Class s S s Ls | LS s Ls | LS S S S LS | s
CaCO, (%) 11.17 | 884 | 1139, 8.7 855 | 806 | 814 | 496 | 359 | 712 | 4.03 | 481 | 7.59
Salinity mmhos/Cm 2.22 1.34 { 019 | 0.50 0.2 0.33 | 0.54 1.80 0.32 | 0.20 0.2 0.91 1 0.23
Drainage PD PD WD MWD | PD | MWD MWD | WD | MWD | WD WD ! PD | WD
SAR 5.33 681 | 175 § 1.94 | 1256 | 34 | 436 | 830 | 429 |.1.23 | 09 ; 407 1 2.32
Slope (%} 05-2 | 0.5-2| 052002002051 051:002]0-02]0-0.2;0-0.2}0-02!0-0.2
pH 7.55 7.87 | 706 | 7.35 | 740 | 7.74 | 7.85 | 780 | 7.85 | 7.43 | 7.73 | 7.60 ; 7.27
Profile Depth (Cim) 55 60 55 50 60 70+ | G5+ 75+ | 90+ | 75+ | 75+ | 75+ * 80
BulkDensity(g/Cm) 1.66 1.58 | 1.72 | 1.50 | 156 | 1.58 | 160 | 1.80 | 1.64 | 1.62 | 165 ' 171 154
Available Water 4.2 5.4 4.6 8.2 71 55 4.5 4.8 4.9 52 : 44 42 1 48
| i
{Cm/im) . !
Soil Properties 14 15 16 17 18 19 ¢ 20 ;21 | 22 23 24 25
Gravel (%) 2528 | 41.38 | 27.02 | 25.02 | 28.95 | 23.91 | 30.92 | 28.45 | 38.16 | 25.02 | 25.02 | 7.42
Textural Class 8 5 LS S S SL S { LS SL S ' S8 S
CaCO, (%) 503 567 | 412 6.29 | 487 | 9.83 521 | 4.04 583 | 1036 | 2.48 6.86
Salinity mmhos/Cm 0.35 0.68 0.60 0.35 | 0.27 | 048 0.18 0.57 0.19 0.19 0.27 0.32
Brainage WD WD wp wD WD WD WD wp WD wo wD | MWD
SAR 233 3.26 2.08 280 | 115 | 229 1.64 2.07 1.51 1.61 2.46 3.51
Slope (%} 0-0.2 0.5-2 | 0.5-2 | 0.51 | 0.5-1 | 0-0.2 ; 0-0.2 | 0-0.2 | 0-0.2 | 0.5-1 ; 0.5-1 | Q.51
pH 7.83 746 | 7.46 7.61 775 | 7.30 7.90 | 7.58 7.78 | 7.78 7.46 7.72
Profile Depth (Cm) 85 85 90 90 100 100 125 150 125 125 125 150
BulkDensity{g/Cm} 1.55 1.45 1.61 164 | 165 | 166 1.60 1.55 1.57 1.65 1.64 1.62
Available Water ° 8.9 8.4 53 5.0 4.8 45 | 38 , 638 5.6 51 53 5.8
L (Cm /m) i ‘ | | |

'The figure in this table represent the average of figures in the different layers of the profile.
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TABLE 5. The calculated suitability indices for various crops in studied profiles.

00TV T ONEp 1S pos r diEy

[y
T

{

The Studied Suitability Indices for Various Crops in Studied Profiles {IS) _ ]
Crops k| 2 3 I N - T - T L T D O U
“Wheat 018 0.1 0.32 0417|7622 032 0.20 ¢.23 0.32 6371 g3
Clover Q.13 0.25 0.28 0.39 0.19 0.28 0.48 0.14 0.28 0.28 | 0.28
Sugar cane - 0.08 0.26 0.27 0.07 0.18 0.16 0.2t .| 021 0.24 ¢ 0.24
Rice 0.38 0.40 0.22 0.35 0.30 0.25 0.44 0.21 0.25 0,22 0.22
QOnions 0.22 0.23 0.28 0.39 0.19 0.28 0.24 0.24 0.28 0.28 0.28
Corn 012 0.25 0.28 0.39 0.19 0.28 0.48 0.14 0.28 0.28 0.28
Cotton 0.10 - 0.36 0.35 0.10 0.26 0.18 0.26 @ 0.2% 0.33 ¢.33
Sorghum - 0.1 0.34 0.38 0.10 0.3 0.23 0.27 ! 0.27 G.37 0.37
Millet 0.22 0.23 0.39 0.50 0.24 0.39 0.18 0.24 | 0.39 0.39 0.39
Groundnuts 0.19 0.39 0.42 0.54 0.25 0.42 0.38 .19 0.42 042 0.42
Carrots 0.19 0.39 6.42 0.54 0.25 0.42 0.38 0.18 0.42 0.42 0.42
Potatoes 0.07 0.12 0.37 0.33 - 0.22 0.21 0.14 0.30 0.32 0.32
Watermelon 0.34 0.35 0.39 0.50 0.24 0.39 0.35 033 | 039 0.39 0.39
Tomatoes 0,34 0.35 0.39 0.50 0.24 0.39 0.35 0.33 0.39 0.39 0.39
Beans 0,37 0.39 0.39 0.50 0.24 0.39 0.47 0.37 ‘ 0.39 0.38 0.39
Mean l 0.21 0.28 0.35 0.43 0.18 | 0.32 0.47 023 | 032 0.33 0.33
Suitability class Ss Ss Sy Sy S | 85 S Ss i S S l Sy
The Studied ~ Syitability Indices for Varipus Crops in Studied Profiles {I5
Crops 137114 15 18 17 18 15 20 21 22 24 ]
Wheat 0.23 0.32 0.32 0.41 0.32 0.32 0.50 03217 0.41 0.50 03210
Clover 0.22 0.28 0.28 0.39 0.28 0.28 0.50 0.28 0.39 0.50 0.28 !
Sugar cane 0.18 0.25 0.25 0.36 0.25 0.25 0.45 0.25 0.36 0.45 0.24 " .
Rice 0.18 0.22 0.22 0.31 0.22 0.22 0.40 0.22 0.3 0.40 0.22 [
Onions 0.22 0.28 0.25 0.39 0.28 0.28 0.50 0.28 0.39 0.50 0.28 |
Corn 0.22 0.28 0.28 0.33 0.28 0.28 0.50 0.28 0.33 0.50 | 0.28 I
Cotton 0.23 0.35 0.35 0.46 0.35 0.35 0.55 0.35 0.46 0.55 | 0.33 |
Sorghum 0.25 0.35 0.35 0.44 0.35 | 0.35 0.55 0.35 0.44 0.55 Q.35 |
Millet 0.28 0.39 0.39 0.50 | 03% | 039 | 081 0.39 0.50 | 0.61 0.39 ]
Groundnuts 030 | 042 | 042 054 | 042 | 042 | 066 042 | 054 | 066 0.42
Carrots 0.39 042 0.42 0.54 0.42 0.42 1 0.66 0.42 054 0.66 0.42 ! ‘
Potatoes 0.20 0.35 0.35 0.47 0.35 I 0.35 1 0.55 0.35 047 0.55 0.30
Watermelon 0.28 0.39 .39 .50 0.39 0.38 0.61 0.39 0.50 0.61 i 039 |
Tomatoes 0.28 0.39 0.39 0.50 0.39 0.39 0.61 0.39 0.50 0.61 038
Beans 0.28 0.39 0.39 0.50 0.39 0.3% 0.61 0.29 0.50 0.61 I 0.39 |
Mean 0.24 0.33 0.33 0.45 0.33 0.33 0.55 0.33 0.45 0.55 0.33
{__Suitability class S, 54 Sy Sy Sa S, S S, S, S; S;

AN TINDMMOV ATIVNIVLSNS 404 ALITIIVLINS 3LV ANV TIOS

gee



236 M.Y. KHADR AND T. M. HUSSIEN

defines its general suitability class according to the ranges illustrated in Table 4
but not for specific crops. Grouping of the investigated profiles into suitability
classes for certain crops (15) is presented in Table 5.

It could be concluded from the data in Tables 2 and 5 that most of the soils of
Tushka area are considered suitable lands for cultivating a wide variety of crops.
According to the suitability classification of FAO (1976} and Sys et al. {1991 a.b),
and (1993).

These lands can be grouped into rwo categories

|- Suitable (Sl, Sz, S3, and S4): These include most of the deep profites, medium
textured, slightly to moderately saline, slightly to moderately calcareous. well
drained and having almost leveled surface.

2- Non - suilable or conditionally suitable (S;) : These lands required specilic
management practices and proper choice of creps. This order is mostly
shallow soils, gravelly, highly saline and calcareous with hardpans. This kind
of lands can be reclaimed in the future if an appropriate drainage network is
constructed and soil leaching is conducted accompanied by a good drain age
system.

The studied profiles which represent 150 investigated soil profiles in the soils
of Tushka area can be classitied into arbitrary defined land suitability according
to the values of the land index (Table 6) as follows:

Class 3 (8;). This class includes most of the studied soils (profiles 19,22 and
25). The lands in this class can be cultivated with wide range of crops with
moderate limitations. Some profiles in this class have shallow depth, coarse o
medium texture, mostly saline to slightly saline and classified as Typic
Torripsamments.

Class 4 (S,). The suitability indices range between 0.25-0.50. Therefore.
cultivation of the lands of this class requires severe limitations. Some field crops
can be grown and gives 50-75% of the optimum yield. Profiles 2, 3, 4,6,7. 9, 10,
11, 14, 15, 16, 17, 18, 20, 23, and 24 represent this class and classified as Typic
Torriorthents.

Class 5 (S5). These soils can be considered non-suitable lands for cultivating
most crops as their suitability indices for most of the studied crops are less than
0.25. profiles 1,5.8, 12, and 13 represent this class and classified as Lithic
Torripsormment and Lithic Torriorthents.

Egyvpi. J. Soil Sci. 43, No. 2 (2003)
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Severe limitations, which can be partially overcome in such soils. arc
particularly salinity hazards and shallowness of soil profiles (55-60 cm). The
foregoing discussion shows that the prevailing conditions in the soils ol Tushka
area have some defects such as shallowness of rooting zone sloniness, low
moisture , in some cascs, high salinity levels.

In conclusion, it is worth mentioning to note that in spite of the fact that
appreciable area is suilable for cuitivation and irrigation agricullure. vet
economical studies should proceed for its evaluation. The trrigation source
should be secured either by conveyance of lake Nasser water or by wells.

In short, the present investigaiion showed that the studied area (Tuskha area)
is potential from the agricultural point of view. The area is recommend for
development provided that the following recommendations arc taken into
consideration.

Firstiy, detailed soil survey should be applied, prior to reclamation. This is 1.
impose sharp delineation and to estimate the cost of development including land
leveling. Secondly, the soil classification map should, be consulted. the Typic
Torriorthents may be cultivated with fruit trees having roots of medium
penetration together with other selected field crops. For the Typic
Torripsamments, fodder plants may be convenient, bearing in mind that the
filtration rate of the soils is high and the water requirements together with the
conveyance loses should be calculated. The Lithic Torripsamments and Lithic
Torriorthents should better be considered for non-agricultural purposes.

TABLE 6. The suitable crops for each class according to the obtained suitability

classes.
Suitability | .
) tability Suitable crops - Profile No.
- Class

Beans, Watermelon, Tomatoes

S T 1 L]
} Groundnuts, Carrots and Millets, 19,22, 25

2,3,4,6,7,9,

Wheat, Cotton, Beans, Potatoes,
S4 Sorghum, Groundnuts, Carrots
and Millets

10,11, 14,15, 1¢,
17, 18, 20, 21, 23,
24

Beans. Corn, Sunflower,
Se ! Watermelon, Onions, Cofton, 1, 5,8 12 13
) Tomatoes and Carrots.

Egvpt. J. Soil Sci. 43, No. 2 (2003)



ta

Kh M. Y. KHADR AND T. M. HUSSIEN

Conclusion

In conclusion, it is worth mentioning {0 note thal in spite of the fact that any
appreciable area is suitable for cultivation under irrigated agriculture. yet
feasibility studies should proceed the implemeniation.

The present study reveals that the soils of Tuskha area have their potentiality
from the sustainable agricultural development point of view. The area is
recommended for agricultural development providing that the following
recommmendation should be taken into consideration:

! The possibility of creating new variettes of different crops that cun endure
drought. high salinity, high and low temperature changes, self-resistance te
agriculiural pests through the utilization ol advanced scientfic methods ol
genetic engineering and fiber cultivation,

2 .Modern irrigation system should be applied.

3 The climatic conditions should be considered when planning for crop rotation.
Further microchimate studies may be needed.

4 The most promising lands are marginally suitable for agricullural
development. The remedial measures recommended are those refated the
improvement of soil fertility and structure.

Noteworthy 10 state that establishment of shelter belt in the crucial measure (o
determine the passive impact of wind erosion and, in turn, increasing land
productivity.
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