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HE PROBLEM of high water table appeared in some areas at

Atrice Village Giza Governorate was mainly due to inadequate
drainage system and the drainage water from agricultural farms in the
neighborhood. The aim of the present work is to study the effect of
water table on macro and micromorphological features. The studied
area could be classified into two soil wnits:Typic Haplotorrerts and
Typic Calcitorrerts. Morphological studies should that the high water
table level is 50 to 60cm depth, the soil structure is angular and
subangular blocky, slickensides and cracks were observed in the deep
layers. These criteria could be observed on the surface layer which
forming hard blocks separated by wide cracks (about 3 cm), many
fissures were in surface and subsurface layers. Pedoformations
appeared as gray mottling, some small iron concretions and some white
precipitation of gypsum in the deep layers. In the same time the
micromorphological features of these soils are characterized by
porphyric related distribution and in some parts chitonic. Apedal soil
materials and some parts have pedal in the surface layers, the pedality
increase with depth. Planer voids {craze—skew planes) are the dominant
over other types of voids such as metavughs, channels, chambers and
compound packing voids. The ferruginous and manganiferous are
dominant typical nodules, with different sizes and shapes. Calcite in
diffuse micro crystalline nodules are scattered in the fine mass of
surface and subsurface layers. In the same time the cutanic formations
in some layers seem to be dark brownish neo-ferrans and neo-mangans
around channels and planes particularly those separate the small peds,
in addition to some carbonate hypocoating with iron, in the subsurface
layers crystalline gypsum has regular lens shape as intercalary crystals
and small crystal chambers .
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In Egypt, northern part of the Nile Delta represents large area of heavy clay soils
with low permeability that might have a potential production. These soils are
always threatened by a sallow saline groundwater. In the irrigated area, saline
groundwater is a permanent source of soil salinization that causes poor
productivity. Mohamed ef al. (2003), pointed that the groundwater contribution in
soil salinization is governed, to a large extent, by its fluctuation and solute movement
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through soil profile, whether in saturated or unsaturated state and water tabie
depths and its salinity play an important role in the root zone activity by
affecting soil salinization, morphological feature, chemical process and most of
hydro physical characteristics. On the other hand, Sayed ef al. (2002) summarized
the high water table problem in five stages: (1)Low soil fertility. {2)Poor physical
properties. (3)Lack of sustainable crop rotation.(4) Soil salinity in some areas.
(5)The most important feature is the damage of soil structure. The rapid swelling
of the soil matrix on wetting causes closure of cracks and macro-pores, rendering
the soil virtually impermeable, (Tanton et al.,1990).Therefore, irrigation and
drainage systems should be managed as an integrated water management system
to conserve irrigation water and reduce drainage volumes (Christen & Ayars,
2001). Recent researches recommended modification in current drainage design
criteria in arid areas (drain depths and spacing) to preserve water quality, reduce
drainage volume and reduce the volume of irrigation water required, {Ayars
et al, 1997 and Christen & Skehan, 2001). Rowell {1993}, stated that the ability
of soil to allow drainage, to hold water for plant use (and to hold some water so
firmly that plants cannot use) which depends on the size, shape and continuity of
the soil pores. Atrice Village suffers from inefficient drainage, where large areas
would not reliably produce crops.

The aim of this study is to trace the soil changes associated with the soil high
water table process through macromorphological studies in the field and
micromorphological features investigated under polarized microscope.

Material and Methods

The study area is called Atrice Village, Giza Govemorate, Egypt and is
located 70Km to the north west of Cairo (Map 1). Five soil profiles which are
relatively affected by high water table were studied. Soil samples of different
layers were collected and air—dried, crushed to pass 2 2mm sieve , then subjected
to some physical and chemical analyses according to Page er al (1982).
Amorphous iron and manganese were extracted by dithionite-citrate-bicarbonate
(DCB) buffer solution according to the methed described by Mehra & Jackson
(1960). In each location a profile was dug to water table depth (Photos, 1 and 2).
The profiles were morphologically identified according to FAO Guide lines
( 1990 ). Undisturbed soil samples in cores were collected from different layers.
Thin sections were prepared according to the general procedure elaborated by
Stoops, (1976) . The thin sections were examined by polarized microscope and
described according to terminology developed by Stoops (1978) and Bullock et al.
(1984).
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Map 1. Location of Atrice vilage.

Results and Discussion

Particle size distribution and the soil texture class of the studied soil profiles
from Aftrice Village are presented in Table 1.

TABLE 1. Particle size distribution of the investigated soil profiles.

Profile Depth Particle size distribution % Texture
No cm Sand Silt Clay Class
0-10 10.43 39.13 50.44 Clay
1 10-40 10.96 36.91 52.13 Clay
40 - 60 B.35 30.73 60.92 Clay
0~5 13.11 38.47 48.42 Clay
2 5-125 12.23 36.34 51.43 Clay
25~ 60 11.21 26.58 62.21 Cilay
0-10 15.22 34.55 50.23 Clay
3 10--30 13.15 35.32 51.53 Clay
30-50 5.44 31.15 63.41 Clay
0-20 B.17 43.11 48.72 Clay
4 20-40 14.45 30.32 55.23 Cilay
40-60 11.47 21.30 67.23 Clay
0-10 18.37 - 3211 49.52 Clay
5 10-30 18.23 30.43 51.34 Clay
30-69 17.94 29.73 52.33 Clay
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The clay content ranged from 48.72 to 67.23%, silt from 21.30 10 43.11% and
sand from 5.44 to 18.37%. The texture of all profiles are clay. Table 2 shows
some chemical properties of the studied soil profiles.

TABLE 2. Some chemical properties of the studied profiles.

Profile | Depth pH EC CaCO, | Gypsum | Fe, O, MunO
No Cm 1:2.5 | dS/m %o % ppm ppm
0~10 8.13 8.23 3.1 1.11 8722 218
! 10-40 B.16 7.51 3.65 3.56 8850 253
40 - 60 8.70 5.23 4.52 1.32 8921 27G
0-5 .11 7.67 2.18 1.42 7898 202
2 5-25 8.44 6.52 3.17 2.19 8801 217
25 - 60 8.50 5.12 4.23 1.14 8860 230
0-10 7.95 8.45 3.52 1.13 8723 212
3 10-30 8.2} 7.92 3.i4 4.68 8801 252
30-50 8.33 6.15 4.78 1.11 8949 270
0-20 B.31 9.88 1253 1.13 9523 313
4 20-40 8.2% 8.32 14.25 1.75 1045 370
40 - 60 8.37 7.23 15.12 2.14 167 421
0-10 8.15 10.23 13.52 1.16 9495 340
5 10-30 8.22 8.21 14.68 3.56 1011 385
30-60 8.37 7.11 15.34 1.34 1098 431

Concerning salinity level of the profiles under consideration, these Vertisols
are mostly salinity which EC is > 4.0 dS/m in the saturated exiract especially in
the first and second layers in all profiles. Salinity is decreasing with depth due to
high water table level and evaporation process. With regard to the total
carbonates content, the data indicate that it is generally low in profile 1, 2 and 3
where it ranges from 2.18-4.78%. On the other hand, profiles no 4 and 5 contain
CaCO; from 12.53-15.34%. Accumulation of carbonate may result from
fluctvation of water table in this case scattered lime spots are noticed. On the
other hand the accumulation of CaCO, at the surface is of secondary formation
due to water evaporation and subsequent transformation of Ca(HCO;); into
CaCO0,, and the arid conditions enhance the formation of CaCO;, especially in
such heavy clay soils having a low grade of water permeability. Therefore,
profiles no 1, 2 and 3 can be classified as Typic Haplotorrerts, while profiles no 4
and 5 are Typic Calcitorrerts according to the Soil Survey Staff (2003). The soils
have gypsum ranging from 1.11 to 4.68%. However, the highest content of
gypsum was found in the subsurface layers, where their content is ranging from
2.19 to 4.68%.

All profiles contain relatively high content of amorphous iron oxides. The
lowest content of amorphous iron and manganese oxides was found in the surface
layer of soil profiles (7898, 202 ppm) and the deep layers have the highest
cornitent (1098, 431 ppm, respectively).
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The macromorphological descriptions could be summarized as follows. The
topography of the studied profiles was found to be almost flat. The land use was
non cultivated. The drainage conditions were described as poorly drained. Water
table level appeared at 50 to 60cm (Photo, 1).
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Photo 1.Water table at 60cm depth of profile No.1

Soil structure defines the physical properties of the soil which affect directly
the soil productivity. Therefore, macro and micromorphological studies stress on
studying soil structure and other related materials as cementing materials
represented by total clay, amorphous materials (Fe, Mn), organic matter and
calcium carbonate. The surface crust in profile 1,2 and 3 are 1-2cm thick forming
hard blocks separated by wide cracks about 3cm in width (Photo, 2).
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Photo 2 . Cracks and hard blocks separated.

The surface layers are characterized by heavy clay, very plastic, very sticky,
have mostly platy structure, distinguished by gray mottling and some small iron
concretions particularly below the 40 cm depth. In the subsurface layers there are
some white accumulation of gypsum. The blocky structure in these profiles are
characterized by slikensides.

Profile No. 1

0-10cm: Brownish black (10 YR 3/2) moist, Grayish yellow brown (10YR4/2)
dry ; Clay ; strong medium subangular blocky; very sticky; very plastic; cracks 1-
3 cm wide; moderate effervescence with HCI; diffuse boundary .

10-40cm: Brownish black (10YR 3/1 ) moist, Brownish gray (10YR 4/1) dry;
clay; strong medium subangular blocky; very sticky; very plastic; few medium
rusty motels; moderate effervescence with HCI; diffuse boundary .

40-60cm: Brownish black (10YR2/2 ) moist, Brownish black (10YR 2/3) dry;
Clay; strong coarse subangular blocky; slikensides, very sticky; very plastic;
weak; effervescence with HCI.

Profile No. 2

0-5cm: Brownish black (10YR 3/1 ) moist, Dark brown ( 10YR 2/3 ) dry;
Clay; moderate medium subangular blocky; sticky; plastic, moderate
effervescence with HCI; diffuse boundary .

5-25 cm: Brownish black (10YR 3/2 ) moist, Grayish yellow brown (10YR

4/2 ) dry; Clay; strong medium subangular blocky; very sticky; very plastic;
moderate effervescence with HCI; diffuse boundary.
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