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ABSTRACT

Nowadays, Egypt is starting some gigantic programs and projects which can be
called national projects for long-term strategies and apply scientific planning to lay out
“the foundations of a modern society. Toshka project is the most important national
project in Egypt now to go out from the narrow Nile Valley, and to set up new agro-
industrial centers in the Western Desert. This project needs more detailed scientific
research and studies. Therefore, the aim of this investigation is to study the chemical
and mineralogical characteristics of some Toshka soils. Seventeen soil profiles were
taken to represent the study area.

These profiles were morphologically described and their chemical and
mineralogical properties were evaluated. Total CaCOz % is mainly low and ranges
between 2.49% to 25.1%. Soil salinity is also low, Meanwhile, soluble cations are
dominated by Sodium followed by Calcium. Meanwhile, soluble anions generally
follow the order of S04 > CI ' > HCO4s™" . Gypsum content is checked out in soil
samples, to verify the reason of sulfate occurrence, but there is no significant amount
of it (Gypsum % is less than 3% in all samples).

Cation exchange capacity ranges from 1.72 to 10.5 meqg/100 g of dry soil. The
dominant exchangeable cation is Ca™", followed by Mg"* ,Na™ and finally, K" which is
the least abundant. Exchangeable sodium percentage of soil samples ranges
between 0.23 and 37.5 %.

Mineralogical studies of clay fraction by X-ray diffraction, differential thermal
analysis and infrared spectroscopy indicate that the clay fraction of the studied
samples are generally dominated by kaolinite with less pronounced occurrence of
Smectite. The identified accessory minerals are mainly dominate by quartz, followed
by calcite and goethite.

Meanwhile, Mineralogical studies of fine sand fraction showed that, quartz is
the dominant light mineral. Few feldspar grains have been alsc recorded. Other
minerals are very rare. Opaque minerals constitute about 77% of the heavy minerals.
Pyroxenes and amphiboles are the dominant non-opaque heavy mineral followed by
zircon, epidote and biotite.

INTRODUCTION

Toshka Project was officially inaugurated at a ceremony on Jan. 9, 1997
by President Mubarak. The cfficial name of Toshka Project is the National
Project for Developing Upper Egypt (NPDUE). Toshka depression is near the
beginning of the new canal (Sheikh Zayed Canal). Altorkomani (1999)
reported that Toshka project is confined to the eastern part of Toshka
depression where pedo-geological studies have indicated its suitability for
agricultural development. The total arable area which could be put under
cuitivation is estimated as 870000 feddans. Priority is given to some 540000
feddans which may lead to the emergence of 27 new agricultural
agglomerations. This entails digging some 67 kilometers of new irrigation
canai (El-sheikh Zayed canal) which takes its water from Lake Naser by a
huge pumping station on the western bank of Lake Naser.




Gaber, E. I. et al.

Shaltout {1997) mentioned that only three permanent meteorological
stations are present in South-western Egypt (Aswan, Kharga and Dakhla).
The monthly ranges of variation in the maximum air temperature are 23.8 -
42.0 "C in Aswan, 23.2 - 41.6 “C in Kharga and 23.4 - 41.2 "C in Dakhla, and
those of the minimum temperature are: 10.1 - 27.5 ‘C at Aswan, 7.0-24.9°C
at Kharga and 6.1 — 23.8 °C at Dakhia. The annual mean of relative humidity
in Kharga (40.1 %) is higher than that of Dakhla (39.1%) and Aswan (26.8%).
Evaporation has the lowest value during January and the highest during
June. The monthly ranges of variation are 8.6 - 21.8 mm day at Aswan, 7.5 -
21.5 mmi/day at Kharga and 7.9 -24.3 mm/day at Dakhla . This region is
practically rainless. The mean annual rainfall at Aswan is 0.1 mm/year.

Geological and geomorphological studies show that, most of
southwestern Egypt is a cuesta type landscape of late Jurassic to Cretaceous
Clastic, of small to moderately escarpments with extensive sand and gravel
sheets situated between them. Towards Lake Naser, the morphology keeps
the same cuesta type character, which dominates the area between the oasis
of the New Valley and Gilf Kebir. In some places a relatively minor extension
of Pre-Cambrian basement is exposed. The areas around the New Valley,
along Darb E! - Arba'in and Lake Naser belong to Nubian sandstone.

The geological units of the study area are: Sabaya formation (Medium-to
coarse-grained floodplain sandstone with interbeded channel deposits and
soll horizons), Kiseiba formation (Mainly clayey siltstone and fine grained
sandstone with shale intercalations), Sand Sheet, Campanian to Oligocene
basalt and Gneiss and migmatic gneiss {(Corral, 1987).

On the other hand, Abu Al Izz (1971) divided the Western desert into six
morphological regions (limestone hills along Mediterranean coast, sand and
gravel hills including the areas to the west and southwest of the delta, the
Marmarica Miocene plateau, the limestone plateau, the sandstone plateau
and The southwestern Eocene limestone plateau). The studied area is
located in the region of the sandstone plateau; it may be affected by the
characteristics of the southern Eocene limestone plateau.

MATERIALS AND METHODS

The study area is a part of Toshka project. It lies 75 km to the east of Ei-
sheikh Zayed canal. This canai starts 8 km to the North of Khor Teshka at
Lake Naser. Soil profiles are located along Aswan- Abo Simbel road
{between km 130 to 200) at the western fringe of Lake Naser. It lies between
latitudes 22° 49" and 23" 30' N and longitudes 31" 30' and 32" 00' E in the
northern-east of Khor Toshka (Figure 1). Fifty-five soil samples were
collected from seventeen profiles. These profiles were dug deep down to 150
cm, unless hindered by bedrock, and morphologicaily described as outlined
by USDA-NRCS (1998) and the Guidelines for soil description of F.A.Q.
1990).
g’hysic)al, chemical and mineralogical analyses were carried out as follows:

Particle size distribution (USDA-NSSC, 19896), grain size parameter
{Folk and ward, 1957 & Sahu, 1964), soil pH, soil salinity and CaCQ, %
{Richards, 1954), soluble cations and anions (Rowell, 1994), exchangeable
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cations, C.E.C and O.M% (USDA-NSSC, 1996). Soil morphology and
classification were carried out according to USDA- Soil survey staff {1999).

For clay mineral identification, a number of techniques were applied,
namely: X- ray diffraction analysis, differential thermal analysis (DTA) and
Infrared (IR) analysis. These techniques characterize the crystafline, non
crystalline and their accessory minerals.

X-ray diffraction analysis of the separated clay fraction was carried out
for seven clay samples using Philips PW 1140 90X-ray apparatus, with
Nickel filter and Cu- radiation. Crystalline ciay minerals peaks were identified
accerding to Carroll (1970) and Wilson (1987). Meanwhile, semi- quantitative
analysis of the clay minerals was conducted by measuring the peak area as
outlined by Gjems (1967).

The differential thermal analysis was carried out on ten scil samples
using means of Shimadzu DTA-50H, and TGA-50H. Each powdered sample
was heated by 10 "C/min. up to 1000 "C with a- Al; O; as a reference
material. Crystalline clay minerals peaks were identified according to
Paterson and Swaffield (1987).

Kls: Sabaya formation.
Kui: Kiseiba fqn'nation
Qs: Sand sheet.

Gn: Gneiss and migma
gneiss.
Aswan-AboSimb
_road

Figure (1): Map of the studied soil profiles.
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For the infrared analysis, silt and clay fractions were separated from the
soil samples by sieving with mechanical shaker. The samples were left
without pretreatments to avoid changes in the properties of minerals so that
IR spectra are representative of the mineral components in their original
condition, (Ei-Hassanin, 1988). Soil- K Br discs were prepared in a ratio of
2:300 mg by using a mini die device for 5 minutes to form the soil- k Br disc
as well as the reference disc, (El- Hassanin, 1983). The discs were examined
using FTIR Matson instrument. IR assignments were made foilowing Farmer
(1974), Russell (1987) and El- Hassanin, (1993).

For the mineralogy of sand fraction, Fine sand fraction (125-250 p) was
separated by dry sieving. Bromoform (Sp. Gr. 2.84 t 0.02) was used to
separate heavy and light minerals as described by Brewer (1964). About 500
grains were examined by the polarizing microscope according to Milner
{1962) and El- Hinnawi (1966).

RESULTS AND DISCUSSION

Soil morphology and classification:

The morphological characteristic of the representative soil profies are
presented in Table (1). The texture classes of most of the studied scil profile
layers are sandy ioam (table 1). The coarseness of all layers in most soil
profiles refers to the high percentage of sand fraction (mostly exceeds 70%),
which is inherited from the dominant parent material, (Nubian sandstone).

Soil classification was carried out following the American system, USDA- Soil
Survey Staff (1999). Toshka soils may be placed under the order Aridsol and
classified as: Typic haplocambids, Coarse, Kaadlinite ,Hyperthermic.

Grain size parameters:

Folk and Ward statistical grain size parameters of the studied soil
profiles are given in Tabie (2}. Sahu’s functions are calculated from the grain
size parameters of Folk and Ward. The values of Mean size (M;) range
between 0.533 to 2.367 mm. All layers have poorty sorted sediments (o
ranged between 1.538 and 0.939) except the deepest layer in profile No. 1
and 6, which have moderately sorted sediments. These poorly sorted values
indicate that the role of water environment is evident in the deposition and
formation of soil material.

Sahu's functions confirmed that the studied soil profiles had deposited
under water environment of turbidity current deposition except the deepest
layer of profile No.1 and 6, which were deposited under shallow agitated
marine conditions.

Values of Skewness varied among the soil layers. They range between
0.278 to - 0.506. Most layers have a negative or nearly symmetrical
Skewness. This trend indicates that these soils have a tail of coarseness due
to the nature of soil parent material. Kurtosis values are usually very
Platykurtic. Platykurtic and Mesokurtic indicate that the sediments have
coarse mode.
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Table (1): Morphological description of the studied soil profiles:

£ g Surface ngmltl)ln coler Texture structure Consistency Lower
ez cover p _— — boundaries
i (cm) Dry Wet Doy Stickiness Plasticity
) 0-20 5YRG68 5 YR 5% Sandy Loam Single grains Loose | Slightly sticky | Slightly plastic .
Manyfineto | 050 | SYR66 | SYRS6 | SendyLoam | Singlegrains | Loose | Stightlysticky | Stightly plastic |  Diec Smooth
: medium 5070 | SYR6/6 | SYRSH Sandy Loam | Single grains | Loose | Slightly sticky | Slightty plastic W Use Smoot
gravels 70100 | SYR76 | SYR58 | SandyLoam Massive Soft | Shightly sticky | Slightly plastic | Diffuse smoath
2 Many fine to 0-30 T5YRB/M4 | T5YRGHS Sandy Loam Single grains Loose | Slighdy sticky | Slightly plastic Diffuse smooth
coarse gravels 30-60 75YRS5/8 | 7.5YR4/6 Sandy L.oam Single grains Loose | Slightly sticky | Slightiy plastic Clear smooth
60-100 | 5YRS/E S YR 4/6 Sandy Loam Massive Soft Slightly stic Slightly plastic .
3 Many fine to - 0-10 7SYR6 | 1.5YRG/G Sandy Loam Single grains Loose | Slightly sticky | Slightly plastic | - Clear smooth
coarse gravels 10-25 25YRS/B | 25YR 46 Sandy Loam Single prains Loose | Slightly sticky | Slightly plastic Diffuse smooth
25-60 25YR4/8 | 25YR I Loamy'sand Single grains Loose Non sticky Non plastic Diffuse smooth
60-110 | 25YRS5/8 | 25YRA/6 Sandy Loam Single grains Loose | Slightly sticky | Slightly plastic
4 Many fine to 0-7 75YRM6 | T5YR S8 Sandy Loam Single grains Loose | Slightly sticky [ Stightly plastic Clear smoath
medium 7-17 5 YR 6/6 S5YR5/6 Sandy Loam Single grains Loose [ Slightly sticky | Slightly plastic Diffuse smooth
gravels 1727 5 YR 6/6 5 YR 5/8 Sandy Loam Single grains Loose | Slightly sticky { Slightly plastic Diffuse smooth
27-50 | 25YR74 | 25 YR 6/6 Sandy Loam Massive Soft Slightly sticky | Slightly plastic
5 Maay fine to 6-10 10 YR 7/6 10 YR 5/8 Sandy Loam Single grains | Loose | Slightly sticky | Slightly plastic Clear smooth
coarse gravels 10-30 5 YR 6/6 5 YR 5/6 Loamy sand Single grains | Loose Non sticky Non plastic Diffuse smooth
30-%0 5 YR 6/6 5 YR 5/6 Sandy Loam Single grains | Loose | Slightly sticky | Slightly plastic
6 Many fine 10 0-7 5 YR 6/6 S5YRG6/8 Sandy Loam Single grains Loase | Slightly sticky } Slightly plastic Clear smooth
medium 7-25 25YRS5/6 | 2Z5YRAB Sandy Loam "Single grains Loose | Slightly sticky | Slightly plastic Diffuse smooth
gravels 25-50 | 25YRS/6 | 25YR 48 Sandy Loam Single grains Loose | Slightly sticky | Slightly plastic Diffuse smooth
50-110 | 25YRS5/6 | 2.5 YR 4/8 Sandy Loam Single grains Loose | Slightly sticky 3 Slightly plastic
7 Many fine to 0-15 10YR6/8 10YRS/8 Sandy Loam Single grains Loose | Slightly sticky | Slightly plastic Clear smooth
medium 1535 { 75YR7M4 | 7T5YRS5/8 Sandy Loam Single grains Loosc | Slightly sticky | Slightly plastic Diffuse smooth
gravels 35-60 10YRS8S5 | 10YRSB/E Sandy Loam Single grains | Loose | Slightly sticky | Shightly plastic
8 Many fine to 0-15 7.5 YRG/8 7.5 YRS/8 Sandy Loam Single grains | Loose | Slightly sticky | Slightly plastic Clear smooth
medium 15-45 25YRS/8 | 2Z5YR4/B Sandy Loam Single grains Loose | Slightly sticky { Slightly plastic Diffuse smooth
gravels 45-80 | 25YRS5/6 | 2.5 YR4/B Sandy Loam Massive Soft Slightly sticky | Slightly plastic
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Cont, Table (1).

Horizon

bl Color Consistenc;
3 Surface Depth Texture structure Y Lower
cover (cm) boundaries
Dry Wel Dry Stickiness Plastichy
9 Many fine to 0-10 T5YR 16 75 YR 88 Loamy sand Single grains Loose Non sticky Non plastic Clear smooth
medium 10-40 25 YRS/ 25YR 4/8 Sandy Loam Single greins Loose Stightly sticky | Slightly plastic | Diffuse smooth
gravels 40-80 10 YR 4/8 10 YR 4% Sandy Loam Single grains Loose Stightly sticky | Slj ic
10 | Many fineto 0-10 1.5YR /8 18YRES Sandy Loam Single grains Loose Moder. sticky | Modem. plastic | Clear smooth
medium 10-50 SYR6/6 - SYRS/6 Sandy Loam Single grains Loose Slightly sticky | Slightly plagtic | Diffuse smooth
gravels 50-100 25 YR 6/6 25 YR 4/8 Sandy Loam Massive Saft Slightly sticky | Slightly plastic
11 | Many fineto 0-25 10 YR 716 10 YR 6/8 Sandy Loam Single grains Loose Slightly micky | Slightly plastic | Clcar smooth
medium 25-75 75 YR /6 T5YR S8 Sandy Loam Single grains Loose Slightly sticky | Slightly plastic { Diffuse smooth
_gravels 75-1 2% 7.5 YR 6/6 7.5 YR 58 Sandy Loam Single graing Loose Stightly stickv | Slightly piastie
12 { Many fincto 0-15 TS YR6/6 T5YR 58 Sandy Loam Single grains Loose Slightly sticky | Slightly plastic | Clear smooth
medium 15-60 3 YR 5/6 SYR4 Sandy Loam | Single grains Loose Slightly sticky | Slightly plastic | Diffuse smooth
gravels & 60-100 25YR S/6 25YR4/8 Sandy Loam Single grains Loose Slightly sticky | Slightly plastic
sand sheet '
13 | Many fine 1o 0-15 T15YR7B 75YR6/8 Sandy Loam Single grains Loose Slightly sticky | Slightly plastic | Clear smocth
medium 15-70 1.5 YRY6 15 YR 6i6 Sandy Loam Single grains Loose Slightly sticky | Slightly plastic
gravels & 70-110 10 YR 76, 10 YR 6/8 Sandy Loam Massive soft Slightly sticky | Slightly plastic Clear smooth
sand sheet
14 | Many fine to 0-15 10 YR 16 10 YR 6/6 Sandy Loam Single grains Loose Slightly sticky 1 Slightly plestic Clear smooth
medium 15-30 1.5 YR 6/6 15YR 5/8 Sandy Loam Single grains Loose Slightly sticky 1 Slightly plassic Clear smooth
gravels & 30-60 10 YR /6 10 YR 6/8 Sandy Loam Massive “soft Slightly sticky | Slightly plastic | Diffuse smooth
sand sheet 60-1 00 10 YR 6/6 10 YR 5/6 Sandy Loam Massive “sh hard | Slightly sticky | Slightly plastic
15 | Many fine 1o 0-20 75YR M4 7.5 YR 6/6 Sandy Loam Single grains Loose Slightly sticky | Slightly plastic Clear smooth
medinm 20-45 7.5 YR é/6 15YR S8 Sandy Loam Single grains Loose Slightly sticky | Slightly plastic
gravels & 45-80 10 YR /6 16 YR 6/8 Sandy Loam Massive Loose Stightty sticky | Slightly plastic | Clear smooth
sand sheet
16 | Many fine to 0-20 T5YR 16 15 YR &/6 Sandy Loam Single grains Loose Slightly sticky | Slightly plastic Cleer smooth
medivm 20-50 SYR 5/6 SYR 6 Loam Single grains Loose Slightly sticky | Slightly plastic
gravels &
sand sheet
17 | Many fineto 0-15% L0 YR 76 10 YR &/8 Sandy Loam Single grains Loose Slightly sticky | Slightly plastic Clear smooth
medium 15.30 - 75YR 7/4 T5YR&/S Sandy Loam Massive Soft Slightly sticky | Slightly plastic
gravels & 50-100 10 YR 76 10 YR 6/8 Sandv Losm Massive Sl hard | Slightly sticky | Slightly plastic Clear smooth
sand shect
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Table (2): Statistical grain size parameters of the studied soil profiles
according Folk and Ward (1957)

KG
:0 Layer Mz s Sk P. No. Layef Mz a Sk KG
: 0-10 | 2.333 | 1.151 | 0.41 | 0.973
020 |[1.917 | 1045 | 0.043 | 0.82 9 | 1040 | 1.425 | 1.452 | -0.11 | 0.634
y | %050 | 185 |1.158 ) -0.09 | 1.018 40-80 | 1.693 | 1.336 | -0.13 | 0.841
70-100 | 1.267 | 0.988 | 0.22 | 1.127 10 7050 T1783 1328 [ 008 | o8s
2 | 3060 |12 | 13890019 0677 025 | 2023 | 1.336 | -0.42 | 0.735
60-100 | 1.383 | 1.331 | -0.05 | 0.82 11 | 2575 | 1.325 | 1.187 | -0.27 [ 0.71
010 | 2183 | 1.331 | 05 | 0.911 751251 1 1227 092 0738
25-60 | 1.583 | 1.231 | -0.17 | 0.844 12 | 1560 | 16 | 1.180 | 0.14 | 0.83
60-110 § 1.553 | 1.222 | -0.17 | 0.861 60-100 | 1.325 | 1.143 | -0.14 | 0.748
0-7 2367 11183 | 036 | 1.018 015 | 1992 | 1.197 | -0.27 | 0.809
g L7V [ 1775|1224 | 013 | 0.863 13 | 1570 | 1.517 | 1.216 | 0.1 | 0.809
17-27 | 1.867 | 1.155 ; -0.18 | 0.856 70-110 | 0.533 | 1.538 | 0.246 | 0.658
2750 | 1.35 | 1.158 | 0.031 | 0.843 515 12122 1095 | 03 [ 1133
5 [10-30 | 145 | 1236 | -007 | 0925 % 3080 11267 | 1308 | 002 | 0717
30-90_ | 1.35 | 1.162 | -0.04 | 0.803 §0-100 | 1.367 | 1.308 | -0.04 | 0.725
0-7 1.983 | 1.138 | -0.24 | 0.939 0-20 18 1292 | -017 | 0.738
5 7-25 1.717 | 1.145 | -0.18 0.952 15 20-45 1367 | 1.348 | -0.12 | 0.744
2550 | 155 11123 1-025 | 082 45-80 | 1.383 | 1.067 | 0.182 | 0.609
50-110 | 1.657 | 0.939 | 0.035 | 1.099 620 | 2 1155 [ 023 (o738
16 ' sl B
015 | 1.967 | 1.358 | -0.41 | 0.78 20-50 | 1.033 | 1.263 | 0.205 | 0.799
015 | 1.85 | 1.298 | 032 | 0.887
8 525 T35 13102 (006 1105 50-100 | 1.725 | 1.272 | 0.11 | 0.82
4580 | 1.45 | 1.228 | -0.07 | 0.999

g < 035 Very well sorted. 0.35-0.50, Wel softed  0.50 - 0.70, Mederately well sonted. 0.70 - 1.00,
Moderately sorted, 1.00 - 2.00, Poorly sorted. 2.00 - 4.00, very poorly sorted. > 4,00, Extremnely poorly sorted.
Sk -1.00t0- 0.3, very negative skewed. - 0.30 to - 0.1, negative skewed. - 0.1 10 + 0.1, nearly symmeical.

+0.1 1o +0.3, positive skewed.  +0.3 to +1.00 very positive skewed.
K, <0.67, very platykurtic. 0.67 - 0.90, platykurtic. 0.9C - 1.1 1. mesokurtic. 1.11 - 1,50, leptokurtic. 1.50 -
3.00, very leplokuric. > 3.00, extremely leptokurtic.
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Chemical properties of the studied soil profiles:

Total Calcium Carbonate %: Values of total calcium carbonate are shown in
Table (3). They range from 2.01% to 25.1% with an average of 8.84%. Soil
profiles No. 2, 5, 8, 9 and 17 are the most calcareous profiles, where the
average CaCO; % in these profiles are 13.16, 16.2, 18.71, 12.25, 13.53%,
respectively. The presence of CaCQ, in soil samples may refer to the
mineralogical composition of Nubian sandstone, which contains 11.1 % of
secondary carbonates. The aridic condition in the study area encourages the
formation and accumulation of CaCO; in soils. On the other hand, the study
area may also be affected by the neighboring Eocene limestone piateau.

Tabie (3): Chemical composition of soil — water 1:5.

Sohbkmﬁ(qufL) Solubie anions {meg/L)

£21E (28 own| o | 5 | onn
Fij a & (d5/m} ca” | nat | Mgt | K o | oy 1 sos

0-20 201 | 003 ) 740 | 035 | 3.14 { 0.67 | 2.19 | 030 | 036 | 0,72 | 278 | 0.02
20-50 | 432 [ 002 [ 800|053 [ 719 | 066 | 240 [ 0.08 | 018 { 253 | 278 | 0.02
5070 | 407 | 002 ) 800 ) 070 | 347 ) 2.06 | 206 | 067 | 017 ] 1.70 | 2.00 | 3.26
70100 | 601 | 002 | 8O3 | 054 | 253 | 206 {28 | 043 | 012 110} 240 | 192
030 | 1045 (o002 | 802 | 052 | 4.01 { 08 | 329 j 051 | 052 | 130 § 220 | 167
2 [ 30680 ; 1300 002 | 810 [ 067 | 918 048 )55} 026|039 | 150 | 280 | 2.42
80-100 | 46.02 | 0.02 | 8.05 § 072 | 732 | 081 [ 566 | 039 | 0.38 | 2.20 | 240 | 2.64
0-10 745 | 002 | 720 ] 2.15 [ 484 | 0.42 | 4410 [ 124 | 15431 110 | 340 [ 17.00
1025 | 603 {002 ! 760 | 092 | 488 | 227 [ 581 | 056 ! 0.51 [ 280 | 240 | 3.96

? 2500 523 :0.03 ] 785 | 117 | 999 | 143 [ 904 | 059 | 0.67 | 460 [ 200 | 5.13
60-110 1 482 (003 | 790 | 1.16 | 645 | 245 | 804 { 069 | 0.8 | 490 | 2.20 | 454

o7 19.15 | 0.02 | 796 | 0.66 | 310 | 1.77 ) 3.33 | 0.54 | 092 | 0.90 | 1.60 | 4.07

. 717 389 | 003 | 780 [ 326 | 612 1 122 116127 166 | 2.62 | 270 | 1.20 | 287

1727 | 362 1004 | 800 [ 1.17 {829 { 187 { &7t [ 034 | 079 | 660 | 220 | 291 _|
2750 | 2310 | 004 | BO7 | 079 [11.08)| 053 | 672 | 020 | 0.4 | 470 | 220 | 097
010 | 213t ! 002 | 810 | 025 | 1,90 | 0.58 ! 128 | 033 | 6.30 [ 0.10 | 1.80 | 0.60
5 | 1030 | 2087 | 0.0} { 797 | .52 | 3.27 § t.10 | 294 § 0.52 | 0.63 | 0.50 | 160 | 3.09
3090 b 543 | 003 | 790 | 049 | 441 § 077 | 330 | 034 | 047 [ 1.50 | 1.80 1.58 |
o7 563 1003 ) 795 030|219 ] 067 ) 159 ) 039! 031 ] 080 ) 200} 016
725 24t | 002 | 793 | 0.30 | 324 | 050 | 1.95 | 023 | 0.28 | 0.70 | 180 | 0.46
2560 | 201 | 00y | 8.00 | 030 | 404 | €39 | 221 | 021 | 019 | 060 | 220 | 0.20
80-110 | 1120 | 0.02 | 790 | 0.30 [ 242 | 0.86 | 1.77 [ 021 | 0.15 | 1.60 | i.30 | 0.0
0-15 490 | 005 | 8.05 | 0.41 | 5.04 | 045 ] 295 | 0.24 | 0.43 | 0.90 | 220 | 0.97 ]
77] 1835 | 281 002 | 7.70 | 2.19 | 669 | 640 {1287 | 1.00 | 1.6} | 145 | 120 | 620
3560 | 162 Eo.oz 776 § 195 [ 331 ; 984 | 7.74 | 1.06 | 086 § 520 | 1.80 | 125
0-15 342 002 | 786 {049 | 1681 195 | 187 {053 | 057 | 150 | 140 { 202
g { 1545 | 226 [ o000 | 790 [ 05t [ 563 | 0.62 [ 383 [ 030 [ 032 110 | 1.40 | 257
4580 | 251 | o002 | 7821073 315|256 | 3.80 [ 049 | 032 [ 3.90 | 1.40 | 1.97
o-10 1.0 | 003 [ 790 { 031 {301 | 050 | 194 | 028 | 039 | 0.60 | 2.40 | 010
9 | 1040 | 120 | o003 | 800 | 043 | 765 032 [ 365014 | 020 ta0 ! 260 | 0.3
40-80 | 138 | 004 | 780 | 094 | 4.69 § 3.01 [ 597 023 | 0622 | 550 | 140 | 2.5
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Cont. table (3): Chemical composition of soil — water 1:5

5:2‘-: % o\“g s | i EC | g Soluble cations (meq/L) | Sokuble anions (meg/L)
af " S (dS/m) o | o | Mgt | X ] or [ ooy | so
010 | 724 |00t | 785 | 05t §392 | 085|325} 052046 [ 050|240 ! 2.18
10 1050 ¢ 570 |00 | 783 | 107 [15301 038 | 957 [ 040 { 0.2 | 8.0 | 247 { 0.0
50100 | 138 1007 [ 7.65 | 2.18 {1028} 2.29 [1597] 2.53 | 1.01 | 205 | 120 | 0.0
0-25 ¢ 603 | 002|798 | 023 [ 249 [ 045 | 135 1 031 | 018 | 080 | 145 | 0.05
1 25751 591 1007795 | 027 [ 500! 024223 ] 05| 012050122/ 00
1251 201 100217961034 | 573 [ 030|282 | 048 | 008 | 077 { 260 | 0
015 | 385 001 ;780 107838 | 148811040 | 068670} 160 ] 236
12 ( 980 | 241 (00317851 069083581100 (5070420311330 td0] 219
60-100 | 2.01 | 0.02 | 7.80 [ 0.90 | 431 | 1.94 [ 549 | 130 | 030 ] 640 | 140 | 122
L 015 | 400 | 001 790} 025 | 265 | 052 | 162 | 03 | 0.17 | 068 | 1.83 | 0.03
130 1570 | 925 1002 794§ 045 | 595 | 050 1362 (025|009 [ 100} 240 | 1.06
T0-110 1 134 | 007795045 [ 414 | 091 § 318 | 027 ] 001 | 200 | 200 | 0.47
045 | 485 (00207951027 0223 | 065 1591035 | 001 [ 0754 1.95 | 0
1530 | 402 001795 032/ 410 [ 048|238 017 ]012]095!215]005
“ a0 683 | 003 | 801 | 028 | 373 | 037 | 1.98 1 0.20 | 629 | 080 | 1.80 | 0.1
|00 | 643 | 002 | BOI | 022 | 317 {040 | 1.63 {03 | 007 | 050 | 170 | 0.02 |
0-20 | 384 | 002|790 | 0.64 | 607 { 0.70 | 459 1 045 | 066 3 160 | 280 | 2.00
15| 2045 | 914 003 1 775 1 049 | 720 | 048 | 444 | 008 j 0.14 | 180 | 260 | 0.54
4580 | 145 | 007 780 | 093 | 257 | 444 | 403 | 049 | 028 | 340 | 140 | 445
" 0-20 1 0.1 | 001 | 788 030 292 | 070 | 200 024 00¢ | 080 | 160 | 0.8
2050 | gaq |00 | 755 | 269 | 620 110.74 1501 0.64 | 051 | 790 | 080 | 182
013 | 844 | 003! 780 | 034 {397 8052 | 2524028 ! 003! 2101 1201 005
170 1550 | 169 | 007 | 809 | 051 {10487 028 | 460 { 043 | 042 | 120 [ 320 { 013
0-100 | ys3 | 004 | 806 |- 041 | 876 | 022 | 3.65 | 012 § 007 | 200 | 205 | o2
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Table (4): The cation e:ichange capacity, exchangeuble cations and
exchangeable sodium percentage.
Exchangeable cations

2 : f
g E |20 | ESP (meq/100 ) o
5 18 |38 | % E
3 B Ca™ | Na* | Mg'' | K'
0-20 6.0 | 038 | 376 | 002 | 2.13 | 0.06
2050 | 65 | 966 | 475 | 0.63 | 1.02 | 0.08 |
1 5070 | 63 | 12.14 | 360 | 076 | 172 | 0.10

70-100 | 4.0 | 500 | 335 | 020 | 040 ' 0.03
030 | 42 | 876 | 1.2 | 037 | 254 ! 017
2 | 2080 | 44 | 898 [ 195 [ 039 | 1.80 | 020 |
60-100 | 53 ! 9.02 | 346 | 048 | 1.20 | 017
010 | 34 | 460 [ 132 | 0.16 | 112 | 0.80
1025 | 33 |2229] 040 | 0.74 | 1.95 | 0.20
3 2560 | 30 |2710] 025 | 081 | 175 | 0.8
60110 | 32 | 2563 | 045 | 082 | 1.75 | 0.5
o7 84 | 889 | 566 | 075 [ 172 | 031
717 | 69 | 902 | 435 | 062 | 170 | 0.19
4 1727 | 85 | 765 | 605 | 0.65 | t.61 | 018
2750 | 45 |1456 | 298 | 066 | 075 | 0.13
0-10 | 32 | 095 | 1.00 | 003 | 202 | 008 |
5 10-30 | 30 | 955 | 055 | 029 | 155 | 0.8
90 | 31 | 802 | 1.15 | 025 | 1.53 ] 015
07 42 1024 | 020 | 0.0t | 388 | 0.2
726 | 3.1 | 147 | 1.86 | 005 | 1I1 | 000 |
6 2550 | 2.5 | 889 | 050 | 022 | 158 | 0.18
s0-110 | 34 | 473 [ 236 | 0.16 | 0.80 | 0.12
015 | 34 | 852 | 153 | 029 | Lis | 042
7 1535 | 3.6 |3750] 030 | 135 | 1.55 | 040
3560 | 3.8 | 1140 215 | 043 ' 105 | 010 |
015 | 55 | 818 | 1.82 | 045 | 3.14 | 008
8 1545 | 50 | 1070 ] 3.05 | 054 | 121 | 019
45-80 | 43 [ 11.16 | 2.85 | 047 | 0.79 | 0.14
610 | 33 11008] 075 | 033 | 2.06 | 0.5 ]
9 1040 | 30 [ 1291 ] 1.57 | 039 | 0.83 | 0.19
4080 | 33 | 1862 | 160 | 0.61 | 09 | 0.12
010 | 70 | 1.99 | 445 | 014 | 228 | 041
10 [ 1080 ' 45 12294205 | 103 | 1.20 | 0.19
50100 | 4.1 12670 120 | 110 | 163 | 0.19 |
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. Cont. Table (4).

Exchangeable cations

% g io % (meq/100 g) _
F 5 &0 T | ca” | Nat | Mgt k!
0-258 6.5 323 2.42 0.14 3.80 0.10
11 25.75 7.5 1.50 | 6.70 0.1 0.60 0.09
75125 £.0 452 | 6.87 | 039 0.63 0.08
o-15 7.0 9.99 5.45 0.70 G.70 0.13
12 1560 4.3 15.48 2.4 0.66 1.02 015
S0-100 5.0 13.00 | 2.75 | 0.65 1.50 0.14
B1S 3.8 262 | _1.55 | ©0.10 2.00 | 010 |
13 | 1570 4.8 [16.51 [ 120 0.78 2.50 ;024
70-110 3.8 1500_| 1.55 057 | 153 | 06
015 6.3 0.23 335 0.01 2.80 0.08
15.30 4.3 2.46 | 2.22 0.10 | 1.74 0. 18
14 30-80 4.5 3.59 | 2.85 0.16 | 1.32 0.13
60-100 6.5 0.90 535 | 0.06 0.96 0.07
0-20 6.3 1.60 5.10 b.10 0.96 0.09
15 2045 4.8 2.00 2.85 0.10 | 102 075
a5.80 6.3 1.52 5.11 0.10 0.96 0.08
0-20 5.0 1.50 3.85 | 0.08_| 1.00 | 007
16 50-50 10.5 | 12.39 | 6.70 1.30° 1233 0.07
0-15 4.0 2.64 | 0.61 011 | 309 | 0.19
17 1550 3.5 22.07 | 0.85 0.77 1.79 407
000 | 3.3 | 8.87 | 1.72 | 029 | 1.79 | 003 |

Soil salinity: The values of (EC) are shown in Table (3). EC values range
from 0.22 to 3.26 dS/m in 1:5 soil: water extract. Most soil profiles didn't
suffer from salinity problems except soil profiles No. 3, 4, 7 and 12 and the
sub-surface layers of profiles No. 10, 15 and 16 which possess some salinity
problems. The relatively high salinity of these profiles and layers is due to the
effect of aridic conditions. Furthermore, those profiles are located on Kiseiba
and Sabaya formations, which are deposited under lacustrine to coastal
flocdplain and shallow marine low energy environment.

Soil reaction (scil pH) and organic matter %: Soil pH values are mainly
neutral or slightly to moderately alkaline. They range from 7.20 to 8.10.
Meanwhiie, these soils exhibit very low content of organic matter. It ranges
between 0.01 % to 0.07%. The absence or poverty of organic matter is due to
the aridity conditions in the study area (Table 3).

Soluble cations and anions: Sodium is the dominant cation in soi! solution,
followed by calcium. Sulfate andlor chicrine amons are the dominant anions
(Table 3).The high amount of S0,% and CI" ions in the studied soil profile
seems to be due to the mode of formation, which may reflect that deposits
were formed under water environment of marine turbidity current deposition.
Gypsum content are checked out in soil samples, to verify the reason of
Sulfate presence, but there is no significant amount of gypsum where its
percentage is Iess than 3% m all samples. Soil profile No. 3 show higher
concentration of K'* and SO,% in the surface layer which may reflect the
occurrence of potassium suifate as a highly fertile layer.

Cation exchange capacity and exchangeable cations: The values of
cation exchange capacity ranged from 2.5 to 10.5 meq/100 g of dry soil
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( Table 4), with a standard deviation of 1.41 meq/100 g. The variation in
cation exchange capacity is due to the differences in clay % and amount of
the dominant clay mineral. The amounts of exchangeable cations indicate
that Ca®* is the dominant exchangeable cation (ranging from 0.2 to 6.87
meg/l00 g of soil, average = 2.66, standard deviation = 1.84). Exchangeable
Ca®" is followed by Mg”* which ranges between 0.4 to 3.88 meqg/ 100 g of soil
(average = 1.58, standard deviation = 0.76). Exchangeable Na ranged
between 0.01 and 1.35 meq/ 100 g (average = 0.43 and standard deviation =
0.33). Exchangeable K is the lowest and ranged between 0.03 and 0.8 meq/
100 g with an average of 0.17 and standard deviation of 0.14 .

Base saturation % and Exchangeable sodium percent: The base
saturation percentage and the exchangeable sodium percentage of the
studied soil samples are shown in Table (4). Base saturation of soil samples
ranged between 996 % to 100 %. That is mainly ascribed to the arid
conditions prevailing in the study area, where there is no leaching for basic
cations. Exchangeable sodium percentage (ESP) of soil samples ranges
between 0.23 and 37.5 % with an average of 9.62 %, and a standard
deviation of 8.15 .

The origin of kaolinite in the studied soils is controversial. However,
inheritance is explanation for the genesis of kaolinite in these soils which are
formed originally from igneous and metamorphic rocks. In the study area the
chemical weathering is limited due to the prevailing aridity, therefore, it is
expected that most of the minerals are rather inherited from the parent
material. Furthermore, X - ray diffraction patterns depicted few very - week
peaks characteristic for quartz (3.35 - 4.26 A%, Calcite (3.03 A% and Fe
Oxides (Goethite) (4.18 A". This exhibits the very poor crystallization of
these accessory minerals in the clay fraction. However, they may be in better
crystallization in the silt and sand fractions.

Table (5): Semi-quantitative mineralogical composition of the clay
fraction (< 0.002 mm) separated from the studied soil profiles.

Clay mineral Accessory minerals
Pr;:ﬁle Depth lini . lron Oth

o. Kaolinite Mont. Quartz | Calcite oxides thers
1 20-50 Dominant Common Few Few Trace | Trace
4 17-27 Dominant Moderate Few Few Trace | Trace
9 10-40 Dominant Trace Trace | Trace Trace | Trace
10 10-50  |[Dominant Trace Trace | Trace | Trace | Trace
11 25-75 Dominant Domipant | Few Trace | Trace | Trace
11 75-125 Dominant Dominant Few Trace ! Trace | Trace
14 50-100 Dominant Trace Few Trace | Trace | Trace

Dominant > 40%, Common = 28-40%, Moderate = 15-28 %, Few = 5-15%, Trace<5%

Differential thermal analysis was carried out on some selected clay and silt
fractions. DTA- patterns confirm the occurrence of the following minerals:
Kaolinite: endothermic peak at temperature ranging between ( 510- 530°C)
related to loss of structural water and the second peak is an exothermic
reaction at temperature ranging between ( 910-962°C) due to structural
change.
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Smectite: It exhibits three peaks, The first Eeak is an endothermic peak at
low temperature ranging between (70 — 80 “C) due to the loss of adsorbed
moisture. The second is a main endothermic peak at temperature ranging
between (510 -530 °C) related to loss of structural water. The third peak is an
exothermic reaction at temperature ranging between (840-860°C) due to
structural change.

Calcite; It gives an endothermic peak on DTA curves in all the studied
samples at temperature ranging between (700-800 °C) due to the
decomposition of the carbonate ions associated with calcium.

Goethite: 1t shows a small endothermic peak on DTA curves in all studied
samples at temperature ranging between (275-325 °C) related to loss of
hydroxyl water,

Gupsum: It exhibits a double endothermic peak on DTA curves in three
samples ({the second layer of profile 9, the second layer of profile No. 10, and
the third layer of profile 11 at temperatures ranging between (100-105 °C)
and at (135-160 °C) corresponding to loss of hydroxyl water in two stages.
Quartz: It yields a very small endothermic peak on DTA curves in the first
layer in profile No. 16 at temperature 575 °C due to structural change of, o -
quartz.

The IR technique verified the presence of kaoclinite, Smectite, iron oxide,
calcite and quartz (Figure 4),

Kaolinite depicted significant broadening absorption bands at the 3620
em”, 916 cm™ and a very weak band at 795 cm™ in all soil samPIes.
Meanwhile, Smectite exhibited two main bands at 3622 and 915 cm™’, IR
patterns confirm the presence of kaolinite and Smectite in all examined
samples. IR spectra detected absorption bands at 532, 450 cm’ confirming
the presence of iron oxides (hematite and goethite). Sharp IR absorption
bands were detected for calcite at 1428 cm™. Few absorption bands were
detected for quartz at 800 and 781 cm™ in some soil samples.

. Mineralogical composition of fine sand fraction:

In order to study the mineralogy of the sand fractions (250-125 ) of soil
samples, light and heavy fractions were separated and examined. The
percentages of heavy minerals were nearly the same for the studied soil
samples (about 4%).

Light minerais data (Table 6) revealed that quartz is the dominant
mineral (91-97 %). Few feldspar grains (mainly orthoclase) are also recorded
{1 .8 — 3 %). Other minerals such as mica and glauconite in the fine sand
grains are very rare {0.8 - 59%). Heavy minerals analysis is presented in
Table (7). Opaque minerals constitute about 77% of the heavy fraction. The
frequency distribution of non-opaque minerals showed that Pyroxenes and
amphiboles are dominated (42-52 %) and (14-19 %), respectively. They were
followed by zircon (5-12 %), epidote (3-12%) and bictite (6-10%). The
frequency distribution pattern of the resistant minerals and their weathering
ratios throughout the successive soil layers are presented in Table 8.
Zircon/Rutile and Zircon/Tourmaline ratios ranged from (2.4 to 6.4) to (1.6 to
2.8), respectively. Higher pyroxene/zircon ratios were obtained (3.7 to 10).
These resuits indicate that these soils are heterogeneous.
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Fig. (3): X-ray diffraction patterns of clay fraction in the studied soil samples.
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Table (6): Percentage of light minerals.

Profile No. Depth (cm) Quartz Feldspar Other minerals
0-20 95.2 2.1 27
1 20-50 95.3 1.9 2.8
50-70 94.8 2.4 2.8
70-100 94.7 2.4 29
Q-7 93.3 2.5 4.2
4 7-17 93.6 2.7 37
17-27 93.5 2.6 3.9
27-50 91.1 3.0 5.9
0-25 87.3 1.8 0.9
1" 25-75 87.4 1.8 ' 0.3
75-125 96.7 1.9 1.4

Table (7): Frequency distribution of non opaque heavy minerals in some
studied soil profiles.

> -
) =] o v
S| 2 S 2| nln|8le|Bf{Z|E e B0
21 5 |¢gl=|3d|&|3|13|512|3|/es|a|d
o = X Flgl|l=2zl313|3|2|v|=2|8&|8
2 ] 3 o 3 o = %2 | =|F12 8 | 1| 4
o | 2 |8 | & 3 3 g ®
i [ ]
0-20 1447[142]320] 5150 2017171207330 13
1 20-50 [44.2(146[111] 43| 4.0 | 2.2 6|1 1.517.0] 5. 2.6
50-70 (46415211240 :40!21{171{14 (121745301
70-100 [435(17.0] 923538121 [15[16110[100]/62]06
0-7 {425(170:65]112 1351191512017 79 [120723
4 7-17 1441190561236 ]| 25182118 B0 18805
17-27 [432[182]64 (10134 12011911916 182][102]20
27-50 [428[180[63(13733;24(18:20]18 {85 [106(1.2
0-25 522115015219 120 112123012 [61[92:18
11 [ 2575 |150.0(145{ 752232 |12[13]31]08|60{85]17
75-125 [45.0(162{65 125 (35161312009 !78 120/ 0.7

Table (8): Uniformity and weathering ratios.
Profile | Depth | 2R | zoT |2eRsT| Aizr | Przr | E2¢ | Gizr
0. (cm)
0-20 2.4 2.4 1.2 1.2 a7 0.3 0.2
20-50 2.6 2.8 13 1.3 4.0 0.5 0.2
50-70 2.8 2.8 1.4 1.4 4.1 0.5 0.2
70-100 2.6 2.4 1.3 1.8 4.7 0.7 0.2
0-7 54 1.9 1.4 286 6.5 1.8 0.3
2

4 7-17 4.7 1.6 1 3.4 79 1.8 0.4
17-27 6.4 1.9 1.5 28 6.8 1.6 0.3

27-50 4.8 1.9 1.4 29 6.8 1.7 0.4

0-25 2.7 2.6 1.3 29 10.0 1.8 0.2

11 25-75 3.4 2.3 1.4 1.9 6.7 1.1 0.2
75-125 26 1.9 1.1 2.5 6.9 1.8 0.2

2311




Gaber, E. I. et al.

REFERENCES

Abu Al 1zz, M.S.,(1971): “Landforms of Egypt”. The American university in
Cairo, Cairo, Eygpt. 281 P.

Altorkomani, G.F., (1999): “The geomorphology of Tushka and development
potentialities™. Geographical Research Series No. 49, Egyptian
Geographical society, Egypt (In Arabic).

Black, C.A., (1965): “Methods of Scil Analysis® part2. Am. Soc. Agron., mc,
Medison, Wisconsin, USA P. 771-1572.No8.

Brewer, R. (1964): “Fabric and Mineral Analysis of soils”. John wiley & Sons

' Inc. NewYork.

Carroll, D,. (1970): "Clay minerals: A guide to their X-ray identification”. The
Geological Soc. of Am., Speciai paper No. 126.

Conoco Corral, {(1987). “Geological Map of Egypt’. The Egyptian General
Petroleum Corporation. Egypt.

El-Hassanin, A.S.,(1 988)." Studying clay minerals of virgin watershed using
the infrared technigue *, Desert Inst Bull, AR.E., 38: 213-228.

El-Hassanin, A.S., (1993): “X- ray and Infrared studies on inorganic and
organic fractions of eroded soils of Burundi®. Egypt. J. Appl. Sci., 8:
425-443

El-Hinnawi, E.E. (1966): “Methods in Chemical and Mineral Microscope”. EI-S
evier Publ. Co. Amsterdam.

FAO (1980). “Guidelines o Soil Description®. 3rd edition, Soil Resources,
Management and Conservation Service, L.and and Waier Development
Division, Rome.

Fammer, V. C; (1974). "“The Infrared Spectra of Minerals”. Mineralogical
Society, London.

Folk, R.L. and Ward, W.C, (1957). “Brazos river bar. a study in the
significance of grain size parameter’. J. Sedimentary petrology, 27: 3-
26.

Gjems, O., {1967): “Studies on clay minerals and clay mineral formation in
soil profiles in Scandinavia®. Jaurdunder Sokelsns sertykk NR. 128:
305-407.

Milner, H.B; (1962)." Sedimentary Petrography (Vol. | and I}). George Allen
and Unwin Ltd., London.

Paterson, E., and R. Swaffield, (1987): "Thermal analysis”. In “Determinative
Methods of Clay Mineralogy “, Wilson, M.J.(eds). Blackie & son Ltd.
NewYork.

Piper, C.S. (1950). “Soil and Plant Analysis”. Inter. Science pub., Inc.,
NewYork.

Richards, L.A., (1954): “ Diagnosis and Improvement of Saline and Alkaline
Soils" U.S salinity lab. Staff.. Agric. Handbook No.60

Rowell, D.L. (1994): “Soil Science: Methods and Applications”. Longman
scientific and technical, Londan, 350p.

Russell, J.D., (1987): “Infrared methods *in” Determinative Methods of Clay
Mineraiogy * Wilson, M.J.(ed.).Blackie & son Ltd. New York.

2312



J. Agric. Sci. Mansoura Univ., 30 (4), April, 2005

Sahu, B.K. (1964); * Depositional mechanisms from the size analysis of
clastic sediments”. J.Sedim.Petrol.34: 73.

Shaltout, K.H., (1997): "Current Situation Of Flora And Vegetation Of South -
West Egypt’ in " Integrated Land Development of Southern Egypt:
Available Resources and Alternative Options”, (eds. Abd-Ghaffar, A.S;
Marei, S.M and Gaber, H.M }, Alexandria University, Egypt.

USDA - NRCS (1998); " Field Book for Describing and Sampling Soils”.
USDA, Nebraska, U.S.A. p 182.

USDA- NSSC. (1996): “ Soil Survey Libratory Methods ", Soil Survey
Investigation Report No. 42, USDA., p716.

USDA- Soil Survey Staff. (1999): “Soil Taxonomy: A Basic system of Soil
Classification for Making and Interpreting Soil Surveys". Second
Edition, USDA. p 870.

Wilson, M.J., (1987). * X- ray powder diffraction methods” in Determinative
Methods of Clay Mineralogy “ Wilson, M.J.(eds). Blackie & son Lid.
NewYork. _

Ll g5 4 3l ddanall g Adlpassll Gaiadl

A il g g e i) S JAe < il 2 S
BAlED Axala — Ak 8 Glad Al g &gadl sgxa. )

Ao 3 &gl 38 om = ALl 5ol 5 el Y Cagay g ¥

_)_.-.AAE-_JH\A_JL:.M:-\.:(,LHAW (A.u_)aﬂe'n_)mnu_,n)uﬁjujnut_ﬂaa
A Y gl i WJM;}J‘J:J‘& GV 253 ) S 3 ST e sl
By e gemnay Ay 5 g0 Leie Gl D et 5 sl A0S Tgad e g JSY) Jad
T A jall o3a e gl S
Ol 5yl b il kel 8y S5 b ) e Liseddly L0LeN Gatiaddl A
sandy loam LB cadal s sl o @0 A g aay 5 %V 5T i (e )
Y Sl A 3 e BB WS L 5 U8 gy aads o 8 35 aw and Loamy sand
A ol elal e logall iy a8 3ok Slaadl asaldl a5 gl Colaleal 450an Yl
Ll clolhd bac Lesd subwrhuﬁﬁu)ﬂlu)‘uiuhthjmJ FHEW
Y2 aa puiay o i e 5 0 ol s 2y gall B e 13 _)‘-““-Y‘q-‘e‘vnc‘
@EMM&Ms&MJMﬂubﬂY‘Jubymwh) M)J'l slaall e Al
FERET W PU g R0 PEVPY S PR AT UJJAL.,.L..mr_,uRS“ ey.),..aﬂi.uhﬂd.“;j‘
ele A g Aidlie Dy dKH WD dal oy LS ?_,.\.J‘Sl\u_,uls_\tams_lh_,uw
Voo o MVYY fpm gt S A cophall Gl e W ey do Al Saeall a1 ae A
T %Yo = Y,0 S iy S A Caa g g0 LA el Ve f A

o Catd g Cyds e Balp el 0 5 A Ty e Uadl Al Al Ll
iahanuahaus\_\.\u_,ﬂugum?a}jﬂ\J:\_,hmu_u:_,na_)w}nnuﬁau.\;dg_ﬂ.1:.1_,;
Light iwiah ool wdl €5 o 50 pSH saba Lol o pSall dgamall A jall & 5elal LS
B0 Aiiad Ootad Al S Ly sla guiay J8 G il e Sl Caal 8y Minerals
il &y gda g DD laall oS5 e Y VY Adaadl (plaad S e AL LD 2 el
13a .Gl 5 S Laads dadnadl e bl €5 e Y gkl g Gyl
A Ll (e Y1 lal pe iy

2313






