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Abstract

Recently much of the attention is given to Gardud soil as the

main alternative for the depleted marginal sandy soils. A lack of

exact knowledge regarding these soils are evident.

For studying Gardud soil four sites were chosen according to

the annual rainfall. Two pits were excavated in each site to

represent the concaved and convexed locations plus composite

samples to cover the area between the two pits. Morpholog. ca 1 ,

physical, chemical and mineralogical investigations were mad?.

The results showed that the Gardud soils were relatively

wi thin and between sites due to the climate and the topography. The

dominant clay minerals are kaolinite, montmori1lonite and illite.

The chemical and physical characteristics were poor. Some of he

restrictions limiting the use of these soils su'ch as errosiin

hardness, fertility, stoniness, drought and acidity.

According to the American system of soil classification, the

soils studied were given the following classification:

(1) Baradab soi1:

(A) Kanhablic rhodustalf - fine clay, kadinite,

isohyperthermic (concaved).

(B) Kandic paleustalf - very fine clay kaolinite,

isohyperthermic (convexed).

(2) Sodari:

(A) 'Typic comborthid - coarse loam}', mixed hype r t hermi c

(concave).

(B) Typic comborthid - coarse loamy, mixed hyperthermic

(convexed) .



(3) Nihud (Rahad Els ilk):

(A) Rhodic paleustalf - fine loamy, kadinite isohyperthermic

(concaved).

(B) Aridic paleustalf - fine loamy kaolinite isohyperthermic

(convexed).

(4 ) Umgamalla:

(A) Ustic haplustalf - fine loamy kadinite isohyperthertnic

(concaved ) .

(B) Ustic haplustalf - fine loamy kadinite isohyperthermip

(convexed).
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INTRODUCTION

In most generalization, the traditional rainfed agri-

culture is practiced throughout Kordofan state except in the

desert and semi-desert zones. The most used systems are

shifting cultivation, Hareeg 'burning) and bunds cultivation

(terrace) in very small scalts. All agricultural practices

were executed once annually anc only the superficial hoe was

used in preparing the land.

In south Kordofnn-where the clay plain- the new mecha-

nized systems were introduced recently to suit the heavy clay

texture (40-60% clay). R.-inge activities are found beside the

traditional rainfed floriculture throughout the region whereby

the most hardy animals <J . g goats ar d camels are grazing in the

semi-desert region. The catties, Siieeps and goats in arid and

semi-arid zones.

Due to the impact of overcu 11 i v,.t ion and over grazing the

last decades, the soil are severely deteriorated. They can not

fulfil the needs of the fast growing population any more. The

low productivity of already depleted marginal sandy soil (Goz

soil), in addition 19S5 drought most o\ the animal were lost

due to the lack of pastures and drinking waters. The inhabit-

ants migrated to the south and south west areas.

Much attention is given to Gardud soil (local name) which

is red gritty truncated, non-cracking so:l occur in semi-

1



desert, semi-arid and arid- zones of Kordofan to ease the

pressure from already exhausted sandy soil. A state of

confusion, and contradiction and lack of knowledge regarding

these soils are evident. Hence the objectives of this study

are:

(1) To determine the physical, chemical and mineralogical

properties of Gardud soils.

(2) To identify the major constraints to their efficient

agricultural utilization.

(3) To suggest ways and means for improving their

agricultural use.



CHAPTER I

LITERATURE REVIEW

Locat ion:-

Kordofan state is situated in the1 centreil part of the

Sudan Latitudes 16° 30'N, 9° 30'S; Longitudes 27"E, 32° 25'E.

It covers an area of about 380,000 Km (15% of the total area

of the Sudan) .

Stratigraphy and Geological history:-

The rock formation that underlies Kordofan state include

the basement complex, Nawa series, Nubian series, Laterite,

Umrawaba series and surfacial deposits. Hunting, (1963) ;

Warren, (1966) ; Rodis, (1975) ; Burymah (1971) showed the

stratigraphy and the geological history of the Kordofan state.

The oldest rock in the region that now constitute the

basement complex were formed in the Precambrian time. Follow-

ing the emplacement of these rocks the region was subjected to

a period of prolonged errosion which apparently lasted through

most paleozoic.

Shallow seas invaded parts of the region in the late

paleozoic and deposited the sediment of Nawa series. Before

the close of paleozoic time, however the region was uplifted

and most of Nawa sediment were removed by erosion. Only a few

isolated remnants of Nawa series are now left in Kordofan as

evidence of this once-extensive geologic deposition of rock-

3



forming materials in the area, did not a gain take place until

Meso Zoic time when shallow continental seas covered much if

not all. the state. During this time the clastic sediments of

Nubian series were laid in continental and/or near-shore

marine environment and over a basement complex rocks surface

of considerable relief. Near the close of Meso Zoic time the

seas receded as the region was again uplifted and then

subjected to prolonged erosion that apparently lasted until

Pliocene time. During this interval the erosion of most of the

Nuba rocks were stripped away and only those occupying the

deeper basin in the basement rocks surface were left intact.

Extensive laterization of Nubian and possibly older rock

occurred during early or middle tertiary time when climatic

conditions were favorable to laterite formation prevailed in

much of the state. Tectonic movement in Eastern Africa,

prolonged during tertiary time resulted in the formation of

several structural basins in the Nubian and basement rocks of

Kordofan.

During Pliocene and early Pleistocene time these were

filled with fluvial and Lacustrine deposits that now comprise

the Umrawaba series. Several types of surfacial deposits were

followed and laid down that new form a virtually continuous

mantle over the Umrawaba and older rocks of Kordofan. In late

Pleistocene time, the southern part of the state was subjected

to widespread and recurrent flooding. The flood prolonged

4



emanating in the Nile head, water to the south. Strong northern

wind prevailed in the northern part and denuded the land

surface of much of it's residual soil cover.

A considerable part of eroded material was deposited in

sand dunes (Goz) in the central part of the state, and the

clay deposits in the south, stand today as evidence of the

climatic conditions since late pleistocene.

Topography and drainage:-

The land surface of Kordofan is largely a plain of low

relief, broken occasionally by isolated hills or by small

cluster of jebels. The marked ones in the Nuba mountain. The

altitude of most of the state ranges between 350m to 595m

above sea leve1.

Most of the region lies within the drainage basin of the

White Nile, but the northern part drains to the Nile river-

Climate : -

Continental climate prevail in the state. The southern

part merge into dry monsoon zone and the northern part merge

into the desert zone. Van der Kevie (1973) divided the state

broadly into five major climatic zones: desert, semidesert,

arid, semiarid and dry mansoon.

Rainfall in general are storm of short duration between

July and September in the northern part and between April and

October in the south. The mean annual air temperature for the

state is 27°C with temperature extreme of 10°C and 46°C common



to most areas. The mean relative-humidity range between 21% in

the dry season to 75% during the rainy season. The prevailing

winds in winter are from the north while the winds during the

rainy season are from the south west. Wind velocity are

usually less than 8 km/hour.

Vegetat ion:-

A vegetation cover which is a reflection of those

climatic zones and soil type range from a sparse growth of

drought resistant grasses and dwarf scrub in the north through

a belt of open wood and grass land in semi-arid central region

to open forest in the well watered south. The common trees

belong to species of genus Acacia. It includes mainly A.

Senegal (hashab) and A^ seyal (Talh) in the northern central

zone. Whereas the dominant species in the southern clayey part

A. me 1i fera (Kitir). In the arid zone prevail Saloni te

egypt ica (Higlig) and Comb re tm sp. (habil). In the dry mansoon

zone the dominant trees are Bonse Ilia pjy?yrj._t_e_ra_ The major

genus are annual species like Schoenetedia grcidis, Tetrapegon

cnchr i form is and Chi or is s_p.._

Soils of Western Sudan •:-

There were very few references dealt with Goz soils, such

as Hunting (1963) ; Jewitt and Manton (1954) ; Warrel (1961)

; Edward (1942) ; Buraymah (1971) ; Farah (1971) and Razig

(1978). A detailed work on soil of Kordofan and Darfur was



carried out by Hunt ing : ( 1963) in which they described and

suggested ways and means of their utilization. A comprehensive

technical report about savanna development in the Sudan was

written by FAO (1974), in which four soil orders were distin-

guished (Arenosols, Vertisols, Xerosols and Yermosols).

Three main types of soils are widely distributed in

Kordofan state: sandy soil in the northern part (25 million

feddans), clay soil in the southern part (17 million feddans) .

and Gardud soil (5 million feddans) distributed all over the

state as stated by Kordofan Commercial Guidance Book (1992).

According to Pacheco and Dawoud (1978) the sandy and

loamy soil are widely distributed in the desert zone whereas

in the central stabilised area the soil has not been inter-

rupted showing a cambic B horizon. In the less stabilized

location the soil is usually without distinct diagnostic

horizon (Entisols). The soil which is slightly undulating in

the southern part of kordofan was believed to be formed from

country rocks. The rest of the southern part include inter-

mountain, plains, uplands, pediplains and low land which are

mainly covered by dark cracking soil (Vertisols). A complex

pattern of alluvial and aeolian soils occurs in the south-

western corner.

Characteristics of arid and semi-arid soils:-

Bocquier and Margneim (1963) stated that reddish brown

(2.5YR to 10YR) soil of arid and semi-arid zones were formed

7



under hot and dry climate, where the annual rainfall rarely

exceeded 500mm (D'Hoore, 1964). Buraymah (1971) showed that

these .soil? are without clear differentiation of genetic

horizons which could be due to the recently deposited parent

materials or could be due to aridity in case of old relic

parent materials. The dark brown and black soil color are

found in the depressions and the lower part of the slope. They

were described as Vertisols of the topographic depressions'.

It's parent material is oftenly sediments enriched with

soluble constituents, all being derived directly or indirectly

from the surrounding high lands.

The red soil (Alfisols) south of Sahara desert consists

mainly of Ustalf on the upper part of the slopes. The texture

of these soils is a loamy sand or sandy loam at the surface

and a clay texture below and contains a few iron nodules

further down the slope. The structure of these soils is poor

due to the low content of clay and organic matter. However,

iron concretions increased with depth and progressively impede

drainage (Sanchez, 1976).

Kampnel (1979) shed some light on the main constrains of

these soils such as the intense rainfall, unpredictable

drought, short rainy season, low infiltration rate and wind

errosion hazard. Alfisols often possess a surface layer of a

compacted soil that inhibit root development and water

percolation. The loamy sand texture of the top soil and the

8



predominance of kao I i n ite.-among the c 1 ay minerals make these

soils chemically weak in reaction (Charrean, 1977). Thus the

non-cracking topsoil become very hard when dry. The structural

instability of these soils will cause crusting when rain

alternates with dry periods.

Gardud soi1:-

Gardud soil comprise about 22% of the total area of

Kordofan state where S% lies in the northern part and 14% in

the southern part of Kordofan. According to Razig (1978)

Gardud soil represent 24% of the total available soils for

cultivation, grazing and forestry. Other names such as Naga'a,

Atrnur, Moglad, Barasn. Pcmira and Hadaba were given to Gardud

soils.

The general characteristics of these soils is the partial

truncation whereby the sandy top soil were removed by wind and

hence the loamy subsoil is exposed to the impact of rain drops

which render them hard and solid. (Doxiadis, 1966)- Two types

of Gardud soils were described, Kazgail and Abu Zabad associa-

tions with reddish brown and reddish color respectively

(Hunting, 1963). Dawoud (197S) indicated that the Gardud soil

was developed from colluvial on slightly convex higher ridges,

or it may be developed in situ from metamorphosed dikes in the

clay plain. Whereas A. A. C. H. International (1992) suggested

that Gardud soil is a soi 1 with non-cracking clay may have

crust that impedes infiltration. Madibo (1989) and Gaily, et .

9



a_l_ (1982) coneluded..that Gardud soil is a potential soil if

properly managed. According to FAO (1974) the Gardud soil is

severely erroded soils of Yermosols order. Pacheco and Dawoud

(1976) classified Gardud soil as Rhodic haplustalfs (south of

El Obied), whereas Razig (1978) classified the soil south of

El Obied as Typic vertic comborthid.

10



CHAPTER II

MATERIALS AND METHODS

2.1 Profile description:-

The profile description was made according to the FAO

guideline (1974). Two profiles were made for each site

representing the low and the relatively high levels. Composite

samples were also taken by auger to represent the area between

the two profiles (Map).

2.2 Sampling:-

The samples were meant to represent the different

sequence of horizons sedimentation.

2.3 Laboratory determination:-

Al 1 the physical and the chemical detertninat ions were

carried out according to the internationa' procedures of soil

analysis (Page, 1982 and Klute, 1986).

2.3.1 Physical analysis procedure:-

2.3.1.1 Particle size analysis:-

The particle size distribution was made using the

modified hydrometer method Day (.1965) and American Society for

Testing & Materials. (A.K.T.M, 1985 d ) . The textural classes

were determined according to the American system using the

(U.S.D.A classification scheme).

2.3.1.2 Bulk 8-. Particle Densities & Porosity :-

The bulk densities were determined using clod me hod, the

11



particle density by Pycnometer method and the porosity was

calculated according to the following formula:-

S . = ( 1 - Db/Dp )

Where:

S = total porosity

Djj = bulk density

Dn = particle density

2.3.1.3 Hydraulic Conductivity and infiltration rate:-

The hydraulic conductivity and infiltration rate mea-

surements were made using the constant head method and the

double ring infi1trometer, respectively.

2.3.2 Soil chemical properties:-

The chemical determinations were made according to the

procedures outlined in the methods of soil analysis (Page,

19S2).

2.3.2.1 Soil reaction:-

A pH meter Model No. (446/1) was used in measuring the

soil pH in a soil paste and in a soil water ratio of 1:5.

2.3.2.2 Electrical conductivity of the saturation extract

(ECe):-

It was measured by ;u\ EC meter Model No. (CCS51).

2.3.2.3 Soluble cations .--md anions:-

Ethylcne diamine tetraacetate (EDTA) was used for the

determination of calcium plus magnesium. Sodium and potassium

were measured using flame photometer.

12



The carbonate, bicarbonate were determined by titration

against 0.01M sulfuric acid. The chloride was titrated against

0.005M silver nitrate. The sulfnte was obtained by difference.

2.3.2.4 Cation exchange capacity (CEC):-

The cation exchange capacity was determined by saturating

with sodium acetate and the displacement of adsorbed sodium by

ammonium acetate.

2.3.2.5 Calcium carbonate.

It was determined gravimetrically by carbon dioxide loss

and volumetrica1ly by calcimeter method.

2.3.2.6 Organic matter

VValkley and Black (wet oxidation) method was used in the

determination of organic carbon. To obtain the organic matter

a factor of 1.72 was used.

2.3.2.7 Nitrogen

Soil nitrogen was determined using macro Kjeldahl method

2.3.2.8 Phosphorous

It was determined according to Nelson et. al (1953).

2.3.2.9 Free iron ox ides:-

The free iron oxides were determined using the citrate

bicarbonate dithionite (C.B.D) and atomic absorption spec-

lrophotomet ry.

2.3.2.10 Micronutrients : -

The method of Gough (1980) was used in the determination

of trace elements.

13



2.3.3. Mineralogy:-

2.3.3.1 Clay Minerals

The clay minerals were identified according to the

primary X-Ray diffraction (X.R.D) outlined as follows.

Preparation of samples.

1- Each sample was washed several times by distilled fyO to

remove drilling mud and contaminations.

2- Each sample was mortared in a porcelain carefully to the

crystal lattice intact.

3- Each sample was disagregated and dispersed in distilled

water using ultrasonic path.

4- The less than 2pm fraction was separated by centrifugation

of the suspension and each sample was centrifuged for 2min at

a speed of 2000 r . p . ni.

5- The fine particles in suspension were filtered through a

porous ceramic tube '•: o reconcentrate the suspens ion .The

filtration product which represents the clay fraction < 2um

was collected in dishes and kept in the oven under 60°C.

Analytical procedures:-

X-ray analysis was done on slides containing the < 2 urn

fraction. The analysis was made at the University of khartoum

by Siemens X-ray diffractometer using cobalt radiation. Three

different patterns were obtained for each sample, air dried,

ethylene glycol and heating.

(A) Air dried treatments

14



Each sample was kept in a desiccator for 24 hours to

remove the water then exposed to X-rays. For the air-dried

samples the measurements made between 30-33°20.

(B) Ethylene glycol treatment

each samp 1e was kept in a desiccator filled in it's lower

part by ethylene glycol and left for 48 hours. The measuremen-

ts were carried out for the glycol samples between 30°28 and

33°20.

(C) Heating treatment:-

The fine diffraction pattern was obtained after the

heating of each samples to 550°C for 6 hours. In this case the

measurements were made between 3°2 to 15"2

2.3.3.2 Sand minerals:-

The minerals were separated into light and heavy frac-

tions and then identified microscopically according to their

optical properties such as color, cleavage, form, relief and

extinction angle using polarizing microscope.

Description for the analytical procedure :-

The selected grain-size range was 0.5-0.045 mm,(the

potentially useful heavy minerals species occurring in this

size range in suitable amount and suitable shape.

Removal of the magnetic and electromagnetic particles:-

These were done with the aid of horse shoe magnet and the

Isodynamic separator respectively.

15



Heavy liquid separation:-

It depends on the difference between the density of the

liquid and the density of the minerals. The samples were

separated into light and heavy fraction us ing bromoform liquid

(density 2.89 g/cm ). The sample was poured into the liquid,

the heavy mineral (density>2.89 g/cm ) sank down whereas the

light ones (density <2.89 g/cm) remained floating.

Identification of heavy ininerals:-

Using polarizing microscope the heavy minerals were

identified depending on their color, relief cleavage and

extinction.

16



CHAPTER III

RESULTS

The physical <%: chemical data for Baradab, Sodari, Nihud (Rahad

El si Ik), and Umgamalla are shown in Appendix 1, 2, 3, and 4,

respect ively.

3.1 Physical properties of.soil:-

3.1.1 Particle size distribution:-

3.1.1.1 Baradab site:-

The textural class is clay. The clay increases with depth. The sand

and silt decreased with depth. The texture at the bottom of the profile is

sandy clay loam.

3.1.1.2 Sodari sites:-

The textural class sanely loam at the surface and loamy sand at the

bottom of the slightly concaved profile. While the texture is sandy loam in

the slightly convexed profile.

3.1.1.3 Nihud (Rahad Eisilk) sites:-

The texture is sandy clay loam in the two profiles.

3.1.1.4 Umgamalla sites:-

At Umgamalla the texture in the two profiles is sandy loam in the

surface and sandy clay loam to sandy clay at the bottom.

3.1.2 Bulk and particle densities:-

Figures la,b shows the bulk densities at different sites and different

depths. Sodari shows slightly high bulk densities (1.5 - 1.9 g/cc) flowed

by Umgamalla (1.45 - 1.6 g/cc), Nibud(1.4 - 1.5 g/cc) and Baradab (1.3-1.5)

17
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Fig. 1a Bulk density of Baradab
Sodari, Nihud and Umgamalla (Concave)
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respectively. The particle,densities are slightly decreasing with depth

except in Sodari and Nihud sites. It ranges between 2.1 and 2.2 g/cc in

Baradab and Umgamalla, and 2.4-2.5 g/cc in Sodari &' Nihud profiles.

3.1.3 Hydraulic Conductivity:-

3.1.3.1 Baradab sites:-

The hydraulic conductivity slightly increased with depth. The

hydraulic conductivity is higher at the slightly concaved profiles

Fig.(2.1a,b).

3.1.3.2 Sodari sites:-

The two profiles layers is approximately shows a .similar imperme-

ability level, with notice the permeability is slightly increased with time'in

the concaved sites and slightly decreasing in the other, plus the relatively

high permeability of the top layer of the concaved profile in comparison

with the subordinated lower layers Fig. (2.2a,b).

3.1.3.3 Nihud sites:-

The permeability is decreased with time and slightly increased ivith

depth,with regards to relatively less permeability of the slightly concaved

profile, plus the presence of less permeable layers within the two profiles

Fig.(2.3a,b).

3.1.3.4 Umgnmalla:-

The permeability r'ecr-v'sed with time an/1 depth, with relatively high

permeable top layer in the slightly concaved profile. Whereas in

the sli^'iUy <:onvexed pm''iic. 'he pvni!'..>nbj1Hy decreased with time and

increased with depth Fi". (?.i!t-°.b).

3.1.J- Intake (Infiltration I?-*-<2}:-
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Fig.2.1.a Hydraulic conductivity of
Baradab (concave)
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Fig.2.2.a Hydraulic conductivity
of Sodari (concave)
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Fig.2.2.b Hydraulic conductivity
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Fig.2.3.a Hydraulic conductivity of
Nihud (concave)
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Fig.2.3.b Hydraulic conductivity of
Nihud (convex)

O.3O r

0.00
0 20 40 60

Tim* (rninJ

+ 10 em

A 40 cm

O 70 cm

+ 100 cm

A mo om

22



Fig.2.4.a Hydraulic conductivity of
Umgamalla (concave)
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Fig.2.4.b Hydraulic conductivity of
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Raradab, Sodari & Umgam l̂la respectively exhibit a similar trend in

the rate of infiltration. The steady state was reached after 50 minutes. The

intake at Nihud site was opposite of the others. Tt began very low and

increased to a high rate Fig. (3).

.1.1.5 Porosity:-

The porosity vary from site to another and within the profile. The

general trend at the concaved profiles was that the porosity decreased

with depth (Nihud, Baradab, Umgamalla & Sodari respectively). At the .

convexed profile the porosity tend to increase with depth.

3.2 Chemical results:-

3.2.1 Soil reaction:-

Figure 4 illustrates the different values of pH in different sites.

Generally the soil reaction on 1:5 ratio gave relatively high value

than that for the paste.

3.2.1.1 Baradab sites:-

The pH increased with depth from medium acid (5.7) to very mildly

alkaline (7.1) in the slightly concaved profile, and medium acid throughout

the profile with slight increase in the slightly convexed profile.

3.2.1.2 Sodari sites:-

The acidity increased with depth from very slightl\' acid (6.7) to

medium acid (pH = 6.0) in the concaved sites, and from medium acid to

very strong acid in the convexed ones.

3.2.1.3 Nihud sitcs:-

The two sites are exhibited an extremely acid pH throughout the two

profiles, with the slight increase from 3.7 to 4.3 in the concaved and
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1

Fig. 4.a pH or '-'ir-iViii'teh, Sockiti,
Nihud and Umaarr-nlla (Concave)
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slightly decreasing from 4.3 '-.a 3.'N in the conveyed profile.

3.2.1.4 HmgamHla sHes:-

Tbe. pH increase ' with ^cp^^ from very strong acid (pH = 5) to

slightly acid ard mildly alkaline in the con coved profile, while the acidity

is very strong throughout the con vex cd profile.

3.2.2 Electrical Conductivity (F.c):-

All the profiles are non-saline (less than 4 dS/m). The ECe is less

at the convex compared to the concaved profile Fig. (5a.b).

3.2.3 Cation Exchange Capacity (C.E.C):-

Generally the cation exchange capacity is medium. Baradab C.E.C is

ranging between 16-17 mmol/lOOg followed by Nihud 13-14, Umgamalla 12-

16,and Sodari J1-.I.3 nimol/100'.. r;;r,. (6;\.h).

3.2A Soluble r'.'tion K-. Ani-vv-:-

The soluble •:a|:i.ons vary ''ron> one sj+e to anther and within the

profile. The Ca, Mg and Na are .increasing with dep+h, while the potassium

is decreasing with depth. A remarkable ncc ' in la t ion of sodium in

Umgarnalln -slightly concaved profile w;>s noticed.

The dominant anjons are "^,. Cl. and FCOr. Therefore the main salts

could be the salts of sodium .uid potassium suifa'.u ond chloride.

3.2.5 Organic matter. Nitrogen and CarbonA'itrogen Patio:-

Organic matter ranged from low in Baradab sites to very low in the

other sites, with slight variation between the sites and within the profiles.

The Nitrogen is low, lh rot1;--, hout fhe s^'e.s- degrading from Baradab.

Nihud. T'mgamalla &• Sodari re-spvcf.;vely. with slightly increasing witli depth

and there was no significant- cliffy rence between tlie slightly convaced &•



Fig. 5.a ECe of P.arpdab, Soriari,
Nihud and Umciaroc-illa (Concave)
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Fig. 7.a Organic matter of Baradab,
Sodari, Nihud and Umgarnalla (Concave)
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Fig. 8.a Nitrogen (%) of Baraclab,
Sodari, Nihud and Umgjamalla (Concave)
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Fig. 9.a C/N ratio of Baradab,
Sodari and Niht/d (concave)
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Fig. 10-a Phosphotous {%) of Baradab,
Sodari, Nihud arid Lingamalla (concave)
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Fig. 1 1 .a SAR of Baradgb, Sodari
Nihud and Umgamalla (concave)
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Table 1
Micronutrients concentration (ppm)

Site

Baradab
AB,

ABj

Sodari
AS,

ASj

Nihud
AN,

AN2

Umgamalla
AU,

AU2

Depth
cm

0-20
20-60
60-150

0-25
25-70
70-120

0-30
30-70
70-120

0-20
20-70
70-140

0-40
40-100
100-140

0-40
40-70
70-100
100-150

0-10
10-50
50-100

0-20
20-100
100-160

Iron
Fefi

13.34
06.64
03.76

06.48
02.12
02.18

07.62
03.42
02.68

00.82
01.86
00.62

29.62
03.78
01.54

03.46
01.44
00.90
01.64

07.90
01.80
00.60

08.76
02.88
05.28

Copper
CuH

04.16
05.14
05.80

01.44
02.36
02.78

08.40
06.32
06.48

04.36
00.54
08.18

00.20
02.88
00.26

05.34
07.10
06.44
06.00

01.32
01.40
01.88

00.16
00.22
00.24

Zinc
Zn

01.17
01.11
00.72

00.66
01.02
00.74

01.11
01.36
01.08

01.03
01.01
00.84

00.18
00.37
00.40

00.89
00.78
01.22
00.53

00.14
00.42
00.18

00.06
00.08

JJ0.12

Manganese
Mn+2

09.26
07.80
01.34

09.80
05.34
06.95

05.99
04.75
01.51

01.95
03.64
02.33

01.12
04.41
05.13

00.71
01.13
00.24
01.73

03.73
03.71
00.32

05.01
03.35
01.99
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Baradab iron oxide concentration is • (1926-3340 ppm). Iron oxides in the

other sites ranged between 200 to 600 ppm. In the slightly concaved

profiles iron oxides are higher t'ian the slightly convexed ones Table (2).

3.3 Mineralogy:-

3.3.1 Clay mineralogy:-

X-ray diffraction technique was used in the identification and

quantification of the dominant clay minerals, kaolinite, montmorillonite

(smectite) and illite are the dominant clay minerals Table (3).

3.3.1.1 Baradab:-

In Baradab profiles the dominant clay is kaolinite, followed by

montmorillonite. Knolinite increased with depth in the slightly

concaved and convexed profiles Fig. (12) and (1.3).

3.3.1.2 Sodari:-

In the slightly concaved profile the dominant clay mineral is

montmorillorrite (73% to 76%), followed by kaolinite and traces of illite

increased with depth Fig. (14) But in the slightly convexed profile kaolinite

is more at the surface and decreases with depth Fig. (15).

3.3.1.3 Nihud site:-

Kaolinite is dominant clay mineral (70% to 93%). It increased in the

slight]}' concaved and convexed profiles with relatively high in the former

Figs. (16,17).

3.3.1.4 Umgamalla:-

The dominant clay is koolinite, 85% decreased sharply to 28% at the

bottom of the slightly concaved profile Fig. (IS), while in the slightly

convexed profile kaolinite ranged from 62% to 57% Fig. (19).
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Tr>b]e 2
Fr?r> iron oxides ( rp

| 20-70
i "0-1^-0

1 ,7O'l.
234
246

site

Baradab

So^ri

Depth
cm

0-20
70-60
^0-150

7«;..-n
"0- ' "^

0-^0

"0-120

Free iron
oxide

1926 !
3^20
28^2

1.932 !
432
170^

61.8
624
228 ii

yihucl

j ion-1-^
300

^0-70
70-100
TOO-150

0-1.0
10-50
50-100

0-20
20-60
60-100

232
270
318

576
396
708

258
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Table 3

1

Site

Riradah
AP,

i!
!!

AB,

• Soda.ri
AS,

'1 \ S
1 :-V'3-)1

1

J
1

Nihud
AN,

AN,
i

j r m ( , a m a l , f

! M7,

1
!l
!l
1

Clay mineral

Depth
cm

0-20
20-60
60-1^0

! 0--25
25-70

1 70-1.20

! 0-30
30-70
70-120

0-20
20-70
70-140

0-40
40-100
100-140

0-40
40-70
70-100
100-150

0-10
10-50
50-100

0-20
20-100
100-160

(%) in the

Kao

1 p

i " 1
1
[ f^

57
6?

2"
25
20

"^''?

4Q

3 7

83
66
92

79
73
75
86

85
85

1 26
j

1 (53
i

I •i
t

Oardud soils tested

Mn.itc"5 Smectite %

50
2°!

i
53
43

73
75
76

i

40
61

17
33
OS

16
27
25
14

15
15
70

31
31

! 18

Illite%

Traces

Traces

Traces
Traces j
Traces

Traces
Traces
04.00 j

j
1

04.00 !

02.00
02.00

02.00

,

02.00
06.00
04.00
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3.3.2 Sand Mineralogy:- •

According to the optical properties, the flowing minerals has been

identified, Zircon, Rautile, Tourmaline, Staurolite. Epidote, Hornblend, Kynite

and Garnet. (Attached plates shnu- their characteristics).

3.3.2.1 Baradab sites:-

The percentage of heavy & light minerals data is shown in Table 4.

Light Vfinerals:-

Comprised about 95.9% of the top soil, and dropped slightly to

95.66% at the subsoil, and are dominated by quartz 95% in the top and the

subsoil.

Heavy Minerais:-

The heavy mineral constitutes of about 4% of the total minerals. More

than 75% of which are opaques at the upper surface and 79% in subsoil .

Zircon constituted about 4.3% and 12.8%), tourmaline was about (1.5% to.3%),

rautile (2.9% and 4.3%), staurolite {1.5% and 0.0%), pyrite (70% and 0.0%),

Epidote (6.0% and 0.0%), and Hornblend, (1.5% and 0.0%) at the surface and

the subsoil.

3.3.2.2 Sodari sites:-

The percentage of heavy and light minerals data were illustrated in

Table (5).

Light Minerals:-

They comprised of about 93.03% and 96.S% of the upper and

sublayers respectively. Quartz is the dominant mineral.

Heavy Minerals:-

The opaque comprise 77% and 75% of the heavy minerals in the
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T.-'-.I.--. 4

Barar'ab: Sand

j Depth
II
I Surface
j Subsurface

LijrM. mvv:ra'%

95, m

95 r^f.

Heavy mineraJ.%

4.08

i 34 i
- _ ...J

Depth
cm

j

Surface

Subsurface

Light min-
erals (~)

Qua
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95%

95%

Oth
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Heavy mineral (%)
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A
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R

1.4

4.3
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aline

G

-
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1.5

4.3

Rautile

A R

2.9

4.3

I

Depth
cm

1
SI" a
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lite

Kynite | E P

1

iVot

Heavy n

Hornb

tinc-r^

lend Garnet Opaque
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M : —
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: 1
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upper and sublayers respectively.. And the rest of minerals are Zircon

(9"'.) at the upper and sublayer.'-;. Tourmaline constituted about (5% and

4.4f"), Rautile (1% and 2.3%), Stau.ro1ite (1% and 0.67%). Pyrite (7% and

4.13%), Fpidote (0.0% and 0.67%). Hornblend (0.0% and 1.3%), and Garnet

(0.0% and 0.67%).

3.3.2.3 Nihuri site:-

The heavy and light minerals data is shown in Table (6).

Light Mineral:-

The light minerals comprised about 97.25% and 95.6% of the total

sand minerals in the surface ft subsurface soil respectively. Quartz is

dominant mineral (93.5% ft 97%) in the top and sublayers respectively.

Heavy MineraJs:-

The opaque heavy minerals comprised. 78% ft 74% at the upper and

SMbsoil.respectively. Zircon is (11.1% ft 3.6%), at upper and lower horizons.

Tourmaline (3.5 ft 5.9), Rautile (1% ft 0.0%). stauroHte (1% ft o.o%) Kynite

(O.-% ft 1%), HornbJend (0.0% ft 6.J%) ond Garnet (0.7% ft 0.77%).

.1.3.2.4. Uingamalla:-

Tablo 7 shews the data cr 'he heavy and light minerals.

Light mrierals:-

They coinpri^ed 97.66% ft. 97.5% of the upper and subsoil layers.

Quartz is the dominant mineral (94%) in the two layers.

Ffc'/y iniiu-rnl';:-

They comprised 2.34% ft 2.49% j.n the upper and lower layers. The

opaque is dominant (75% & 77%) in the two layers, respectively. Zircon is

(5.6% ft 12.4%), Tourmaline (7.9% ft 3.15%), Rautile (2.2% ft 2.8%), Kynite (2.2%
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Depth Light rninem1 (*?>) ! T'envy
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Heavy minerals
<E) Subangular rautile : red in colour and character high relief .

(1) Subrounded rautile : reddish in colour and characterized by
high relief.

(F) Kynite : show high relief , two sets of cleavage and contain
some inclusions .

(D) Epidote : characterized by high relief , pitted and high
altered.

(G) Brown tourmaline: characterized by high relief .

(A) Staurolite: goldish in color and show relief.

(B) Green taurmaline: subangular to subrounded in form,
characterized by lack of cleavage and weathered appearance.

(M) Zircon: green angular in form show high relief and contains
some liquous inclusion.

(0) Garnet: characterized by high relief and irregular shape.





and 2.8%), Epidote (4.5% & 0.0°r.),.Hornblend (t.l & 0.0*0 and Garnet (1.1 &

0.0) at the upper and sublayers respectively (Plate).

3.1 Soil Morphoiogy:-

3.4.1 Baradab site:-

Appendix 5 shows the profile description of Baradab soil. The Gardud

of Baradab sites occurred on flat surface, with some connected gullies. The

soil is deep in the upper profile (,slightl3r convexed), and the lower one

(slightly concaved). The latter is subdivided to three clear layers

according to their color-

Moist color for surface & subsurface in the slightly concaved profile

are dark brown (7.5 YR 4/6) to dark reddish brown (2.5 YR 3/4), below

which is dark yellowish brown (10 YR 4/6) to dark reddish brown (2.5 YR

3/4), below which is dark Yellowish brown (10 YR 4/6). The color of the

surface & subsurface of the slightly convexed profile is dark reddish

brown (5 YR 3/4) and (2.5 YR 3/-i) respectively.

The textural class of the two profiles is gravely clay with Fe S- Mn

nodules and sn^li quartz grace's, plus few patchy thin cutan. The

structure of the tivo profiles surface is strong fine to medium granular.

The subsurface layers are strong course subangular blocky, moderate to

strong coarse subangular block}*, moderate-medium subangular blocky and

weak medium .subangular blocky in corcaved profile, while in the slightly

convexed profiles sublayers -strvctu re are strong course subangular blocky

nnd moderate-course to medium .subangular blocky. The two profiles are

non-calcareous, the soil reaction ranged between (pH = 5.7 to pH = 7.0).
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3.4.2 Sodari:- ....

The Gardud soil of Sodari (P.vrasa) is deep occupied the flat surface

with the evidence of moderate sand deposits.

The moist color is dark reddish brown(5YR 3/4) to reddish brown

(5VR 4/4) at the surface and subsurface to dark brown (7.3 YR 3/4) at the

bottom of tlv; slightly concaved profile. The surface & subsurface of

slightly convexed profile are distinguished by brown to dark brown (7.5YR

4/4) to yellowish (5 YR 4/6), respectively. Followed by yellowish red (5YR

5/6) at the bottom. The texture changed from sandy loam to loamy sand

and sandy loam with depth in the slightly concaved profile, where as it is

loamy sand all through in the slightly con vexed profile. The structure is

moderate to fine medium granular at the two profiles surface, but the

subsurface arc moderate coarse subangular blocky, weak to moderate

medium subangular blocky, and massive in the slightly concaved profile,

while in the slightly convexed profile the structure is moderate medium to

coarse subangular blocky, moderate medium subangular block}', and massive

l.o weak medium subangular b1o-;ky. The two profile are non-calcareous, the

•?oil pH is between (5 and 6.7) Appendix 6.

3A.3 X.ihud (R/thad Flsilk) Site:-

Appendix 7 shows the data of Nihud profile description.

Rahad ElsjJk Gardud (Hemcra) soil occured on an undulating surface

The soil is dc:;p and h/r; two distin?ui'vhc! horizon and/or layers

according to their color. The moist color for the surface and subsurface

of the slightly concaved profile is red (5YR 4/6) and dark red (2.5 YR 3/6)



respectively. The slightly con vexed proH'e color is dark red (2.5YR 5/6) to

r'nr1: rod (2.5YR 3/6) in the surface and subsurface respectively. The

texture is sandy clay loam for the two profiles, the s t ruc ture is strong to

fine medium granular in the surface, and the subsurface of the slightly

concaved profile is strong medium subangular blocky, moderate medium

subangular blocky. moderate medium subangnlnr blocky, weak to moderate

medium subangular block}' and massive to weak medium subangular blocky.

While in the slightly convexed profile subsurfaces are moderate medium

subangular blocky. weak to moderate medium subangular blocky, and

massive to weak medium subangulrr blocky. The two profiles are non-

calcareous, and the soil reaction is extremely acid (pH = 3.S to pH = 4.3)

in the two profiles.

3A.A Hrngarnalla Site':-

The surface cf Umgamalla Or. r dud soil is flat with some connected

gullies. The moist color of the su rfare. and subsurface is dark brown {10VR

3/3) to dark yellowish brown (IOVR 3/4) below which is brown to dark

broivp (10VR 4/3) in the slightly concaved profile. Whereas the color of the

slightly con vexed profile is brown to moderate brown (7.5YK 4/4) to yel-

lowish red {5YR 4/6) in the surfV.ce nnd subsurface respectively. At the

bottom is yellowish red (5YR 4/6). The texture is sandy loam to sandy clay

in the slightly convcaved site, while its loamy sand & sandy clay in the

slightly convexed profile. The s tructure is strong fine to moderate &

moderate medium g r a n u l e at. the two profiles surfaces respectively, but

the subsurface is moderate corpse, subnngulnr blocky, and weak course

blocky in the slightly concave-1 profile, and strong coarse subangu'ar



blocky, moderate coarse suban.g'j.lar blocky and weak coarse subangular

b'ocky. The two profiles are free from CaCO^ non-calcareous, and the soil

reaction is between 5 to 7 Appendix 8.
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4.1 Horizon :-

Th? different horizons has been identified based on the color. They

were further subdivided into subhorizon accordine to the structure.

••1.2 Color:-

Appendix (5, 6, 7, S) show that ':.ho dominant colors nre red, brown

and yellow respectively. This con be r>v plained by the behavior of iron in

the soil nr* a function of their con1 ypr.iin;: hydrology. The dominant iron

minerals could be hematite, mag ha in it" IT-1 geothite. Also the dark color

nay be ' iMe to the orrronic matter co"':'1ex;:it'on. This finding is coinciding

with fin dins of !-funt.inp (1n6.^), GTZ (I1'""7}. Df.woud (19T-). Razig (1978) and

O i n v i . ' i i r . r y ( 1 0 8 2 ) .

A..i Texture and structure:-

Appendix (1, 2, 3. 4) show that the texture and structure were

different from site to another and with depth. The enrichment of surface

layer v-'ith coarse particles v< assumed U- he ••> result of erosion and the

removal of proportionally greater amount of silt and clay than sand. The

widespread occurrence of sediment'try. rr.rnnjte and gneiss parent material

is on acceptable explanation for a sand nature of the top soil plus the

downward clluviation of clay. At Sodarj the top soil shows less sand than

the subf-oil, which could be attributed to the recent eolian depositions that

contains higher amounts of silt and cl-vs. The less granulation of the top

surfaces compared with sublayers is due to the 'ess organic matter, bare

surface, hot temperature and less clay ron'-.'nt. This result is in agreement



with the finding of Razig (1078) at Uivganialia and N'ihud sites and the

finding of Dawoud (W8) find GT7, (1f>77) at Baradnh .site.

4.4 So:! Hardne^:-

A marked hardening during the covrse of the dry season and friable

"•hen moist, with gritty thin laminar -;t the surface crust as n diagnostic

characteristic of all defected Oordud • '•v! .̂ The hardness of these soils has

no clear specific reason. Generr11:'. i:h--; hardening may be due to the

amorphous iron ovules while fbi:-1 c '̂."•.': is prohnh!y (Uie t^ the dispersed

clay r v ! sediTt"--nt''tir:vri <̂n the silt ard ^r-H fraction'-. This interpretcition

coincide 'v '̂th that of Jones and w<M f101"".17}. n.ih-.mp^t (1085) and El Swajfy

4.5 E"osion:-

A1! Oardud soils upHcr^o severe wind erosion and/or water erosion

causing o truncated soil with exposed low layers. The wind erosion prevail

»t the northern part while the water erosion prevail at the southern part.

The field observation emphasized that the poor vegetation, the bare

surface, the drought and the mankind were the main possible reasons of

the erosion pUis the intensive stormy erratic rainfall and the slope effect

in the southern part. The gritty top layers and the rapidly breaking down

of kaolinite crumbs in rainfall increased the erodability of the soi!. This

finding, supports the finding of V.n-^o (!°62).

The principles upon which "'•••otectiT7e measures to combat water

erosion are designed to prevcni" so-1 dK?vTS'on ^r^ \o reduce surface n 'n-

off. T'1ri dispersion can be minimize"1 by developmort of .stable age regales

and vegetation co^'er to break rain dv^pping and i-o reduce it's dispersive

TO



force plus the role of the root sy.s'em in binding the soil grains.

The reduction of run-off in th? Gar dud soil can be achieved by:-

- reduce the slope for rill to develop, since the. run-off increases

with the increase in percent slope.

- good vegetation cover negate" completely the effect of climate and

topography and soil erosion.

The prennials bunch types and fibrous root system are superior than

annual^, Sod forming and tap rooting slants (Nfirchandnni, 1953). Raghunath

(196:0 stated that the run-off exceed ?-3 tines on bare soil and 400-600

times the soil loss as compared with the grass cover plots.

- strip cropping in closer rows and mulching may increase water

intake.

- terracing the land in horizonateci steps.

- early planting.

- deep ploughing (20-30cm) at the end of the season with earlier

planting (Verney and Williame, 1965).

The reduction of the wind erosion could be accomplished with the

increasing the colloidal content by application of fYi'i'i yard manure and

shelter belts of trees, to form ivjrsd bre.il-: beside keeping the soil covered

n:Uh vegetation mfl residues oT plant-1"; 'hrpMg'i !:he d?-y course.

4.6 Soil mineralogy:-

•-i.fi. f '""lav mineralogy:--

KaolinJ'.'.1 and inontiP'.Tillo'ii'.'- " IT t'".- '.''••••••ip-in1. -.-lay ?nhi v rais followed

by t r ices of illi^e as shown in TrMe .̂ . Thf proportional constituents of

these T.inerals are widely contra"^i'1? v-̂ th depth ind -s'te. This could be



due to the different pedogeni': process •.vjt.b different periods and

Different stages of wealhcimr appeared in the-se soils. The presence

of fcnolinite and montmorillonit." in abundant amount is an indication of

ir. termediate stages of weathering, '"bile q "a »**••/. and illite are attributed to

?o'v level of weathering (vvea'f-" "ing of c'ay size method (Townsend, 1Q72).

This finding is similar to the Find'.ns of Farah (10*71.), Rurymah (1971). GTZ

(IP""7) find Rnzir: (1078).

4.G.2 Sand nrineva!ogy:-

Tables (4, 5, 6, 7) sho".' that quart" dominated the light minerals (95-

a$%), while the opaques dominated the heavy minerals (74-78%). The

presence of minerals such as quar t / , rai'ti.]?. zircon and tourmaline and the

relatively absence o-T the v-eatherab'e minerals indicated that these soils

developed on Mgbh' weatifered parent materials Ton-nsend (1972). The

result also shonr different proportion of highly resistant mineral (zircon,

tourmaline and rautile) at the surfaces nnd subsurfaces is a good indicator

for their different source and/or encountered different pedogenic

proeesse0 . The presence of ;i.n.i?u'ar and rounded s t ruc ture also confirm the

different sources. So these soils could be developed from transported and

deposited material. (coMu v.uvi * -if different 'veatbered material den'ved from,

the dominant rr>c.1;c in the r'.-'.r-oi"! '-vbicb 'vc-rc -nostly granite and gne'.'-s.

Tb.e result n'ere in •' i:.-~-:-"^;:;\t with the Endings of Da^voud (1.97S) and

.Tone0 and W'VO (1975) (iml i«j di-.^r r<-f'iient 'irit h the. finding of Razig and

Hunting. (19"7-) 'vho stated tlv-t: t'^osi; ^ ; ' s 'vere developed insitu, ori.'Tinate^

from local m-teri;^••••,. than f'Tirn '.vvid or water deposits.

5)



4.7 P'> vvica! p r o p e r t i e s : -

i.".l T?-1T 1 k, par t ic le dens i t ies an<"1 poros i ty : -

F.ieuros Oa,b) show tha t t h e bv 'k densi ty increases with depth from

south ':o nor th . The s l ight ly concaved pits show relat ively high values

compared to the convexed ones . The valves vary between 1.3-1.9 g/cm". The

high value with depth may be due to the p resence of compacted layers ,

less aggregat ion and the inf luence c."vs(."l by the weight of t h e over laying,

layers, while the p re sence of appvec 'ab!? clay content and relat ively high

organic matter and in tu rn good aggregat ion -nay affect, t h e bulk dens i ty

causing the lower values.

The par t ic 'v dens i t ies va ry between 2.2 and 2.5 g/cmJ which is low

in comparison with the usual part ic le densi t ies of mineral soils (2.(•>-"".75

g / c m ) . The rela t ive absence of the weatheraWe heav}*- minerals and

incorporat ion of the organ ic mat ter with apprec iable amounts could be

responsible for the low values . The porosity increased from nor th to south

and dec reases with dep th .

4-.7.2 Hydraulic con.ducti.vitv;—

T r ig"res (2.1'<.b ; 2.2a.b : :?.1.-.,b : ;?.4;-,.b) show I he resulted of the

hyd r-^'ilic conduct iv i ty . From tb-.; r-ermeability point of view (high 10 ),

mc'liv-i. (10"), low (10"'*), v.io\v{1.n':') --.--flcally iMipenneabk'(iO"S cm/s ) Nibud

appeared 5 low permeabil i ty . Para (I.*!: \ n ry b'-tween very slow and •

impei 'neable, Sod;vi and Uvngamai'a. thrived t b nv.iphoui itnpermeable la \ rers .

The [••'.'•'(!!(.>abi.!i'.y of Mania') " i/- hv.vi-v 'I'.'Nf'i!.'.1 'h '1 !'i;'.fi poio,'-,ily. This

may be dii" to the ra la t ivel j ' high content of clay and viontmoriUon.it'? claj'

iniiier:.j.l which clog the pores when disparead wifli water . While at Rodari

6?



and Um.vnnialla the hnperme.n.'r';Ly .could bo a t t r i bu t ed to the compacted

layers find the appreciable n, >;-Mvuilnt::on of sod iwi cation, respec t ive ly .

Pesjde the p re sence of nont--::":! ; ' ;-nji;e clay in a relat ively high content .

•J.".3 Infil tration m t e t -

TI'io infiltration resi.i'1:'-; i::-?v: sho'vn 'i1 Fig. 3, where the

impeccability followed the sarn? manner of the hydrau l ic conduct iv i ty i.e

d'^crensinjr from Nihud to Bnrd. 'b Sodari and rni.-Tnmalla . This may be due

to the relat ively high center;!; of clay ar>d )non!niori.llnite clay mineral a t .

Bardab. apprec iab le Tnot ' i t <-f sodium cation at Umgamalla and the.

compacted 1ayer' 'vith appreciable amount of montmorillonite clay minei'a] at

?odari . Thi1-' fniding is in harmony with the conception that t he infil tration

ra te is equal to the harmonic •rean of hydraul ic conduct iv i ty of the var ious

layer0., where ':here ivn.s a n<.m ur,iform soil.

•1.°. chemical p '"oper t ies : -

J.8.1 Soil reaction •"•nd calc^un carbonate :-

The pH vaUie va ry betivecn extre^ei}" acid (pH = 3.S) and mildly

alkaline (pH = nA), i.ncrea-sin.". 'vith depth . The result show a s l ight ly

higher pH v.ib.ies in 1:5 so :! v i a t e r '-atio co-npared to the soil pas t e due to

less conta; ' : of ' he plr elect v^ h. :-i I he • .-lil pas te .

The t e n k T c y of" the-1- •'•:i'«; nay b " ^"," to the lev amount of soluble

alkaline sal ts " 'hjrh may be k^ehed devn . beside the p re sence of neut ra l

salts (sulffito ' ird ch 'or ide sa ' t s ) in considerable amount dec rease the

pV. The acidic p a r en t materi.-l (grani te) and the p re sence of apprec iab le

amounts of qua r t z and kaolnv'te minerals '.vith the i r acidi ty condition and

rare sources of O.\f can be responsible of this acidity . These f indings



ere agreed with Chapman c t , aj f n n ) . Haver M ^ s ) . GTZ (!97?) and

ineontras l with the f inding of Ra/i;: ' "''~°) an'- F 'mtimj M ^ M . The calcium

carbonate was ent i re ly absen t of ••'!! *..11•.• prol'Sk's. Th ;s could be explained

uy leiehi.n^.

4.°-.? Soluble c- t ions and an ions : -

Appyndix (1 : 2, ."5, 4) show Hia!. '.!'•• rioniinnn1. c;U:io*is and •••jnions. The

'•:•• pected 'i^Hs a r e potassium sLilfpt;:- ;i.t the uppe r Myers and sodium

chlorn1 ' ; . sodi'jni bicavbonnte at the botirMV Inye^-:. Th.is is because the a r i d - •

zon'-' .-.oils have alkal ine subsoil and a'Va'ine or neu t ra l su r face soil. The

accumulation of sulfji'.c saW? at the uppe1" Irsycrs is a phenomenon occur in

t h e soil of arid region (Brady, jf>7d; Mengle and Kirkby, 1936). The

electrical conduct iv i ty data shown in Fi^'-'res (5a.b) reflect t ha t the ECe is

1OV.T . The. inc rease at t he sur face layers could be due to the recent

\vc;>t.h.(.-'"inj* depos i t s .

A.P.3 Organic mat ter . Phosphorus , wj.tro?.cn. ca rbon /n i t rogen ra t io : -

Fjgures (7a.b ; 8a,b : ^a.b) nhr^v that the orgonic inatter. n i t rogen,

a rc lo'.v. -'vhiJe t h e C/NT ra t io is hi<;,h in the north and low in the south due

to the relatively good vegetat ion cover Iv the south and b a r e hot

tempo•>'!ure in the. n o r t h e r n •!!"<.•). Th? phosphorous content ranging:

bel'vee-i medium .'ind low decreas ing fm-.w •••.oi!«'i i.o nor th ;v< shown in Fi«.s.

( lOdb) . The phosphorous cont'.snl: incre-'se^ »vif.h depth due to the

decreas ing pT? with increas ing dep th .

4.8.4 r.'\chcir!.".vable c a t i o r s : -

',ppen'1i\- ( I , ?., .7, 4) sho^' that Calcium 'ind magnesium are. the

do"iin,-r-ii <•.•!! kms ,ind increased w:(.h depth . Oenerally the exchangeable



« . • • • ! ' i on ' ' n ' o r e l o w d u e ! o t h e h ! v h i -.•• ..•.-.• ••••;»< h o i e-1 s ' . i l r - ; o f t h e ^ e . o l d s o i l s . T h e

! f : v . ' *r r r i c > J i n I o f l > ! ' . ' . ! . ' ; T _ > ' - - : I > i n c n - i \ i } !•- • * • • ( • ' • ? ! h e ' < • > * ' . • ;! r r i o n n ! ' o f e . T - e ' v

• v r v f ' i e r n I W i ' f e r o i i ' M o t i e ;; " i n m i 1 • • ' • ' ! ' • ; ' ^ ' d • O M V • • c c n \ ^ ' < r y c ] a y m i c i e " ? ' ! ^ s n c f i

;•!.••, o l i ^ - i r i l c . ' " o r n n c u i i i :•. i l l i t e .

4 . " . c r , : f i ( 1 n "yrh , - )n , ' : . c <-;1p i r i ^ y '/• s..'")•.-

F i g \ i - c s ( ^ a J O r^bo"-' Min i i i u : r . T - i . r . '--. !r-"v. Tin.- s o m e w h a t l o w v a l u e s

jnn be -•:!I r i b n t c d t o t h e h i g h i-.onir.nl or ' c ; i i i ' i i i i | ? m ; n c r . i l .

4 . ° . . ^ S n t ! j u m . ' H ! : > O ! • ; : • ( • i ' i n r ; i ( . i o ( " A T ? } : -

Thc SAR is 'rnw exec-pf at I'mgnmalla si!e. The SAR at Umgamalia site

i.nc'"C'T:;c<1 '-vi.i.h ci'.-plh One i.o ibe 1c;;:'"hirig of SCMVIM'TI.

+ .•*?."" ^^icnxJ1^n1rl.nt.s:-

Tabl-1 I Klutu-s that tht- con'.ent u'fi.s ) c" . This could be al lr ibui .ed to

t h " s i r o n / ' i y lonch ' . - r i ix.'u'1 r ;nridv- s o i l j ' n f i / o 1 " (luv.% t o U K M I ' o r i . e i n n l i i c f i c i c n l ;

p." i ' v n t ma I. ft- i.n],

4.P..R F r e e T r o n : -Y : r l e s

T h e f i n d i n g in T a b l e 2 i l ' " '* ; ' ;•;;! c- •'•;>! ^ r e e - i c i n n v i d o iv;:,<•• \ > ? r v

b i ; ' h i n T?'ir<irbih i;i cnr>ip;»rin;?. wiM) c - f 1 i e r ;iiv cccvj^^eJ i'.ritf) d e p t h .
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Oardud soil is a local name given to truncated, gritty, non cracking

cV-iy ^'jil with crusted surface. Erosion and cornpactionhazard is high. The

O;u-dud soil (Alfisoi.s ) and Gardiid-ltke soil (Aridisols or others) occur

throMghout the region under (liT'Tent names (Gn.rdud, Parasa, Haclaba,

Saia'a, Muglnd, and Naga'n. ) mainly n̂ arid and .semi arid region as a part

of the brown and reddish brown .soil .

The physiofTiorphoiogy, chemical, physical properties were influenced

by the climate aril the topogr.iphj' with different severe limitations such

as (low fertility, stonhies.s, erosion and compaction).

According to soil taxon of Vnencnn classificaLion system

The diffcreni sito classlficai. ioo •••>•; :-

— Rnrudnb sites:-

1- Kanhiiplic rlindusplfs. Fine .vl.-u'.lcaoMiie. i.sohyperthermic (slightly

concaved)

2~ ?x'andic plaeustalfs. very fine clay kaoline, i,soli.yperthennic (slightly

convex)

-Miluid sif.es:-

1- Rodic

kandi'jstalfjfine loamy. Kaolinc i.-;ohyperth<.:nnic

(slightly concave)

2- Ar.id paleustalfs. fine lonniy. Kaoline i.sohypertherniic

(slightly convex)

-IJnigamalla

I- Ustic haplustalfs . fine loam- V.aoline isohyperthermjc



(slightty-concave) ._.... _.

2- Ustjc paleustalfs . fine lonm-kaoline isohyperthermic

Sodar.i

1- Typic comborthid. coarse loamy - mixed-hyperthermic

(slightly concaved)

2- Typic comborthid- coarse loamy - mixed-hyperthermic

(slightly con vexed)

Gardud soil posses a relatively better chemical and physical

properties compared with already exploited sandy goz soil . To maintain

and improve Gardud soils properties, however, the following suggestions

and recommendations may conlr.ibi.ite to achieve such an improvement:-

-Give no slope for rill to develop.

-Good vegetation cover .

-Terracing the land in horizontal steps.

-Increase the colloidal content (liming & Manure)

-Belt of wind broken trees.

-Supplementary irrigation (water harvesting)

-Deep ploughing at the end of season with early planting next

year in strip and closer row .(in the south).

-Using hoc and/or animal traction in bare - sites (in the north)

with early planting .
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AppcndK* TTT

Vihud

Soil
type

II

Nihvd

AN,

AN,

Pep th

0-10

10-40

40-70

"0-100

100-140

0-10

10-40

,io-"0

"0-100

100-150

TH

1:5

5.90

4.50

6.10

6.60

6.SO

5.50

5.50

-t.?n

4.80

5.50

Paste

"1.10

.1.40

4.00

4.20

4.40

4.40
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3.60

3.80

3/>0

d-S/m

0.55

0.50

0.60

0.60
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SCL

SCL

SCL

F L

SCL

S'"T,

-CL

• ' f • 1

- . -

C.^.C
rnnol-

18.50

14.00

1 .̂50

13.30

14.00

1.4.00

14.20

14.00

1/1.. 20

! ''.30
*

So'-'^'c cations
mmd/L

Co.

0.46

0.48

0.32

0.4P

0.16

0A8

0.32

0.40

0.20

MS

0.32

0.48

0.40

0.64

0.32

0.46

0.48

0.40

0.64

0.20

Na

1.52

1.12

1.12

l.SS

2.72

1.52

1.72

2.11

2.08

1.°;'

II
II
II

K

3.70

3.20

2.30

2.35

2.no

2.40 |

2.10 j

1 80 t
1.90 1

11

2.35 '!
** t l

Nih'.id (contd.)

Soil
'-yp"

Nihud

AN,

AN,

Depth
cm

n_in

10-40

40-70

''O-lOO

100-140

0-10

'0-10

tO-70

7^-100

100-150

Bxch.

Co

3.01

2.62

3.2«

2.77

2.55

?.33

2.66
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47-7

ba.^es

Me,

1.32
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—
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Appendix- (v)

site

Information .on the site:-

(a) Profile number: AB, AR,

(b) Soil name: Gar dud El bnr«dab

(c) Higher category classification: kanhaplic rhodustalf, kandic

paleustaif

(d) Date of examination: 15/5/1 f>Q3

(e) Authors: Abdei Monê 'm A . T and Dawoud Mohamadani

(f) location: Assalamat vil1;\*e. one Km north Kl Raradnb village which

is .->hm.it P Km north west o r *',-ui<\">' t.o'.vn.

(cr.) Elevation: 400-500 ni..s.l

Mi) T.a.rui forrn:

j - Phj'sioeraphic position: high ridge

ii- Surrounding land form: almost flat

iii- W.iorotopogranhy: nil

(i) Slope o'-i which profile is sited: level to nearly level, the

dowirv.i-'l from north to south.

(j) T.and usr-: At the time of examination land was under poor pasture

(1<) Climate: The average annual rainfall is 600-850 mm. There is a

pronounced dry season with 5 to 7 dry months. The growing season is 5

months. The mean annual temperature is 1*1.°°C with maximum daily average

of 35.0°C.

(1) Vegetation: Vndnci {njehT'i>shich_yj; cirerea), Arad (AV\2.i?i'\ amarn),

Hri1:11 (nr""b_fx^ i.i n- eprdfanurri). "a'^ib (Anopji-isu.s 'eiocarp_u_s), Aboney

(P:i'hrrf7i" :iv;-')'iowion). Uin Sho' .-•. 'Uveronhvlip spinesa)



General information on the soil:-

(a) Parent material: Apparently, basement complex, mainly granite and

schist

(b) Drainage: Well, to moderately drained

(c) Moisture condition:

(d) Depth of ground water table: Unknown

(e) Presence of surface s toics , rock outcrops: None

(f) Evidence of erosion: SHrrhtly gullied erosion

(a) Presence of salt or alkr'i: Vone

(h) Human influence: None

Prof-He description:-

(a) Slightly concaved profile (AB.)

0-5«•• m Strong brown (7.5YR 4/6) dry, and dark brown (7.5YR 3/4)

moist, clay, strong fine to medium granular, sticky, plastic,

friable moist, slightly hard dry, few fine pores, few small quartz

and iron and manganese nodules, non-calcareous, few very fine

roots, pH 5.7, abrupt smooth boundary.

5-20cm Strong brown (7.5YR 4/6) dry, dark brown (7.5YR 3/4) moist, clay,

men'st wfrong coarse subangular blocky, sticky, plastic, friable moist,

slightly hard dry, few fine tubular pores, few .small quartz and iron

and manganese nodules, non-calcareous, few very fine roots, pH 5.7,

clear smooth boundar\\

20-^Ocm Dnr!< reddish brown C\5VR 3/4) dry and moist, moderate to strong

coarse .subangular blocky. sti'-'.y. plastic, friable moist, slightly hard

dry. few fine patchy cpt-n. few f^ne tubular pores, few fine small

quart? and iron and man;>-•>nc.se nodules, non-calcareous, Tew very



fine roots, pH 5.7, gradual smooth boundary.

fin-iO0c:m Dark yellowish brown (1')YI:! 4/6) dry find moist, sandy clay,

moderate ned'urn subangular blocky, sticky, plastic, friable moist,

bard dry, few fine tahu'nr pores, non calcareous, few very fine

-riots, pi-' C1 -̂1-1) gradual MII^OI h iiounda ry.

100-150cm Dark yv^'wisb brown ' ' ' ' v d / ' ;) dry and moist, sandy clay,

weal; medium si>b angular b'oc' y. :::1'c':.y: pia^t.ic, firm moist, bard dry,

\-grv fine, tabular pores, no" —caUvi rwis,, pH 7.'.

Sb'gbtU' Con vexed ^rofiief \K«y. -

0-IOcm Yellowish rv'.' (5YR 4/6) dry. and dark reddish brown,

(5YR ^/i) moist clay, strong fine to inedium subangulnr blocky,

sticky, plastic, firm moist, slightly hard dry. Tew medium tabular

pores, few fine small quart-', and Fe £• Mn nodules, few fine t:o

medium roots. pH (5.4) abrupt smooth boundary.

10-25cm Yellowish Red (5YR 4/6) dry, and dark reddish brown (5YR

1/4) moist, cla\', strong course subangular blocky, sticky, plastic,

Triable rnenst, slightly hard dry, few modium tabular pores, fevv small

quart:/. Fe ft Mn nodules. rion-e-i'careo'iis. few fine to medium roots,

pH (^.-) abrup t -SPK ôth b'ii.1 i''!;iry.

25-"?O cm nark red (2.5YR 3/ft) ,lvy. and dark reddish brown (2.5YR

T/4) tnoir-t. f lay, v-tron;? coi'-^v sub.'injrui.'ir blocky, s t icky , plastic,

friable moist, N1M:!I1 1y hard d i y. fevi1 p;i'<-by thin ci.it.an, few medium

l:abu'.>r porvs, few small C|u."'y !•'<:&• Mti nodules, r ion-calcareous, fev"

very fine roots; nT-f (5.6) gradual smooth b o u n d a r y .

70-100 c m r>ark red (2.5YR 3/^) d ry K-. dark reddish brown (2.SYR

3/4) moist, clay, moderate course to medium s u b a n g u l a r blocky,



•sticky, plast ic firm mohH.,. •-.iJr.̂ bt̂ y bard , f c r patch} ' thin culan,

fo'v fine tnbnlar pores . pH (5.") r?r?d'.ud ^tiooth b o u n d a r y .

100-1.20 cm p.-M-k red (2.5YU. ",'rn -1-'-y .v- da rk redd ish brown (2.5YR

.1/4} moist, r lay, tpod'.-'-.ri1':- ni'.-diuiii . '^ibangninr bjocky, s t icky,

plast ic . Firm moist- s]i.gh!'y h-ud d ry . few pa tchy thin cu tan , few

r inc t-nhviar pores1-, ron-c'i.'rart-oi.is, pH (5.7).



/•ppr-nrHx NO.(VT)

Sodnri Site:-

I. Information on the site:-

*) Profile No.: As,, As,

b) Soil name: Gardud Sodari (Barnsa)

c) Higher category classification: Typic comhorthids

d) Date of examination: 1.6.1993

e) Author : Abdelmoneim, A.I & Da won d Mohamdani

f) Location: 25 Km west Sodari town. 2 Km west Urn-maharik

Jepel and west Khur Elamin.

g) Elevation:

h) Land form:

i) Physiographic position: High ridge

ii) Surrounding land form: almost flat

iii) Microtopography: Nil

i) Slope on which profile is sited: level to nearly level the downward

from south to north.

j) T-and-use: very poor pn^tv'e to pr-'re lend.

k) C!''m--i'.e: The average . 'mvo1 vouifall. v* ifin--2°,q;'iim. The growing season

of 1-2 months, with a pronounced dry season 10-1 J months.

The mean annual temp, is 24°C with maximum daily average of

40-A2V.

1) Vegetation: (Accia mellifra), (Accia nubiea), (Accia tortitis) (A.nilotic-

a). Oshr (Ca.lot.̂ p_p_i.s .p_prcera) Korsan (Bosia sjyiegalen^i.s)

(Aristida sp.) (Rragro^tjs termuja) (Cenchrub biflorus).



TT. General information on the Site:-

a) Parent material: Apparently, Basement complex, mainly granite,

genesis and schist.

b) Drainage: well to moderately drained.

c) Moisture condition"? : none

d) Hcpf"1 of grnunr'v.'stcr table: unknown

c) presence of surface stone, rock ovf: crops: none

r; Evidence of erosion: sever wind cos-'^n.

s) Presence of salt or alkali : none,

h) Ruman influence: none.

TIT) Profile description

Sodari

Slightly Concoved Profile (ASj)

0 10cm Reddish brown (YR 4/4) dry and dark reddish brown (5YR

4/4) moist, sandy loam, moderate to fine granular, slightly

sticky non plastic, friable moist, slightly hard dry, common

tabular pores, non-cnlcareons, fen- fine. pH (6.7) clear smooth

boundary.

10 30cm Reddish brown (5YR -V-1! dry and dark reddish brown (5YR

3/1) moist, sandy Jon-", -"operate course subangular blocky,

slightly sticky. non-p!•>••' 'r. frinMe moist, slightly hard dry,

common tabular pores, TX^-C-ih'orfov.s. few fine roots. pH (£.7),

clear smooth b o u n d a r i-'.

?D 70cm Yel'o'vj.s!- r^d (^YR 4/fi) r1ry: and r edd i sh brown (5YR 4/3)



mo^st, lonmy sandy weak to moderate medium subangular

blocky, slightly sticky, slightly plastic, non-calcareous, few

very fine roots, pu (6.?) clear smooth boundnry.

~0 1?0cm Brown to d.r '-•. f>r;"<-i (7.5YR 4At) dry, and dark brown

(7.5YR 3/4) •nai-:\\ sanely loam, massive slightly sticky,

slightly plastic, friable moist., hard dry, common moder-

ate tabular pores, non-calcareous, pH (6.0).

Slightly Convexed Profile (As,,)

o 20cm Strong brown (7.5Y^ 5/6) dry and brown to dark brown (7.SYR

<!/<*) moist, loamy sand, fine to moderate medium subanguiar

blocky, slight)}' sticky, nonpiastic, friable moist, slightly hard

dry. common fine tabular pores, non-calcareous few fine roots,

pH (6.4). clear smooth boundary.

20 "0cm Yellowish red (5V« 4/6) dry r.nd moist, loamy sand- moderate

medium to course nibangu'ar blocky. slightly sticky, nonplast-

fc, friable moist, ^'ight'y hard dry. common fine tabular pores.

~n tQOcm yellowish r-'1 {.CVT? 6/S) dry, and yellowish red (5YR 5/6)

moist, loa'-ny sand, morifratc medium suba.ngu.lar blocky,

slightly sHcky, îis*hi-ly nla.st.ic, friable moist, hard dry,

fine tabula •• pores, non-calcareous, pH (5.0).

100—140cm Yelion-ish red (5YR 6/S) dry, and yellowish red (5YR 5/6)

moiNt, loamy sand, massive to went, medium subangular blocky,

slightly sticky, slightly plastic, friab'e moist, hard dry, fine

tabular pores, non-calcareous. pTT (5).



A r, •>/•».-irlix (VTT )

"•'Thud Site

I) Information on the site:

a) Profile Vo.AN], AN2

•:>) Soil name: Grsdud Elni.hud (Femora)

c) High category classification : Rhodic pale ustalf.s/aridic paleustalfs

d) Date of examination: 30.6.1993

e) Author: Abdelmoneim, A.T -S- Dawoud Mohnnidani

f) Location: 500m. west Rahad F-l.si.lk, and about 25 Km south east Nihud

town.

£.} Elevation:

h) Land form.

i) Physiographic position: high ri/lgp

ii) Surrounding land form : undulating

iii) Microtopog-raphy: nor :•

i) Slope on ivhich profile it:.' • ;ted: nearly level.

j) Land u••;'.• : pc^r pasture.

'•;) Climate: The average rvinual rainfall is 225-400mm, the growing season

r f T_4 rnmiths. ".'l-th n pronounced dry season P.-0) month. The

mean annual temperature with maximum d?ily average, of <*n-

42°c P.V.O. Tnininium daily average of 13-I7°c.

.!) Vegetation: Korsan (r^v^ic1 .seru^jn|_en_sis), Gobbaish (Giuj.na .sencgalc-

I'SL'i)) (Alr.̂ i'l .s_-1?gjll); Haskanit (Cenchrus ?p), Hmgal-n-

hia sp).



TT) Penerai Infnftn.ition on the. .r-'̂ i.l.:-..

'?) Parent material: apparently, Basement complex, mainly granite,

genesis and schist.

b) Drainage: well to moderately drained

c) Moisture condition:

d) Depth of the groundwater table, unknown

e) presence of the surface stone, rock outcrops: very few boulders

f) Evidence of erosion: moderately to sever wind erosion.

g) Presence of salt or alka'i: none

h) Human influence: none

III) Profiles Description

y.lhud

Slightly Concaved Profile (AN')

0 10cm Red (2.5YR 5/6) d r y , and dark red (2.5YR 3/6) moist, '

sandy.clay.loam, fine to moderate medium g r a n u l a r , s l ight ly

s t icky, s l ight ly plast ic , firm moist, -slightly hard d ry , many

medium tabu la r pores , non-calcareou«, few fine roots , pH (4.1)

clear smooth b o u n d a r y .

10 40cm Fed (2.5YR 5/6) d r y and dark red (2.5YR 3/6) moist s andy clay

loam, s t r o n g medium subangu la r block}', s l ight ly s t i cky ,

sl ight ly plas t ic , friable moist, s l ight ly hard d r y , many medium

tabular pores , non-ca lca reous , few roots, pH (3.4) gradua l

smooth b o u n d a r y .

4Q "Ocm Red (2.5YR 4/8) d r y and dark red (2.5YR 3/6) moist, s andy

cl.iy loam, moder-'to medium s'.'bnnpu1;ir blocky s l ight ly s t icky .



slightly plastic, friable moist, slightly hard dry, few patchy

thin cutan, many medium to coarse tabular pores, non-calcare-

ous, common fine to medium root, pH (4.0) gradual smooth

boundar>.

-TO—100cm Red (2.5YR 4/S) dry and dark (2.5YR 3/6) moist, sandy clay

loam, <ve-ik to moderate medium snbangular blocky., slightly

sticky, sligbtl.y plo;:ti:-- firm moist, few fine pores, non-

calca^eou-; f'?»v fine i-:ot;- , ••>" (4.2) rr.*"adi;-al smooth boundary.

inn 1.10cm Re 1 (2.5YR 4/8} <lry and da::1'. (2.5YH3/6) moist sandy

clay loam. rnas.'-::v: to^veak 'n^dium subangular block}'.

s]..ighMy sticky, slivh' ' : ' plastic, firm moist, slightly haH

d r v , ff1."' i ro r y fi'M1 tyi :-•?'•:. r o P - C f l l c a r c o n s . pFI ( 4 . 4 ) .

Slightly Convc::ed Profile (AN2)

0 10cm Red (2.5YR 5/6) dry, and red (2.5YR 4/6) moist, sandy cloy

loam, strong medium granular slightly sticky slightly plastic,

friable Moist slightly dry manj' fine to medium pores non-

eolcareo'os, cvjmir.on fine roots, pH (4.4) e'ear smooth boundary,

m Rcd(2.5YR 5/6) dry, and red (2.5YR 4/6) moist, sandy clay

'oam. moderate medium s'.'bangiHar blocky, slightly sticky

sUghtly plastic friable r-oist, slightly hard dry, many fine to

ptcd'.uin lahi.ilnr pores, Hon-calcareo'.'s, fe'v fine roots, pH (4.3)

p -Qcm Red (2.5YR 4/S), and d'-T?.: -cd (2.5YR 3/6) moist, sandy clay

loaiTi; moderate mcdivri sv1^angi.i!.);~ blocky. slightly sticky,

slightly p'as'i '1. friablv ••i<y';:t, sl.ighMy hard dry, fcnr patchy



thin cutmi. Many rncr1.ii.ini tubular pores, non-calcareous, few

fine roots. pH (3.S), gradual smooth boundary.

70—100cm Red (2.5YR 4/8) rlry, dark rod (2.5YR .1/6) moist, sand clay

]o.-p), weal; to ncx1 •;• • n' •;• medium subangui-ir biocky, slightly

sticky, slightly p'^<;tk:, fririb'o t^oist; slightly hard dry. few

fine pores, rion-r'-lrar?1'".'0-, "cry fpw fine roots, pH (1.^),

gradual, snioo'h ^-v-^ii^i-y.

100— 1iO;;.r« P-r1 (2.5VR 4/S) r1-;'. ,-n^ dark rcr1 (2.5YR 3/6) moist, .sandy

clry loan, nvi.':,̂ .:v" tr-? •',".!'•• ncriium pi;bangular blocky, slightly

sticky, slightly plasiir, friable no;;,st, slightly hard dry, few

fine por^s, non-c;i!cnrooi's, pH (1.9).



App'-vv;^': 'YTTT)

U mg arm tin:

I. Ir.ro.-mation on the Site:

(i) Profile No. AU1., AU2

b) Soil mir^e: Gardud Utngamalla. •

c) High category classification: nstic Haplustalfs/Ustic ppleustalfs.

d) Date of examination: 1.5.1993

e) Author: Abdelnioneim.A.L, CM. Madihho and Dawoud Mohamdani.

f) Location: 500m north Umgamalla village, 100 km south El Obied city.

g) Elevation: 500-600 m.s.l

h) Land form:

i) Physiographic position: flat

ii) Surrounding land form: almost flat.

iil) Microtopography : none.

i) Slope on which profile is sited: level to nearly level,

j) Lmd use : o.t the time of examination land under rather poor

pasture and "hT^ng agriculture are practice.

k) *r1"-' clifr.-ito: Tho ovv^agv r r i ' i " ' f.ii.:if.':M i-- 400--500mm. T h e gi 'O'vipg

"•ea-'jon c r 3-J n-'nt'is, 'vith ;; pronounced dr}r season S-p

inoni.h. The VAI-.T. rnn'.ial temp, is with maximum daily

average of .in-jn°c ,-,nfi nTJnimi.irn dally average of 13-

17°C.

1} V?,'̂ ,e(ali<in: Korsnn (Ro.s<lk! ft'-LTlPStj?iĵ ÂlT:)» I awot (Accia nubicrQ,

Tahaldi (i^d.5.0f5ni£l digitata), Ridir (Ziziprius spinec-

iuJ5ly)j Diffra fEcconochloa colaii?,). Aish elfar (Eragrotis



T*. C'V;'.<-'.i"tl.l ' n f o r n i ' i l ion o n the . c*i '- -

•>) P.-in.1 '-; rrntCT-i.'il: a p p a r e n t l y . TV'<-onion!' r.-.ompk-:, m a i n l y g r a n i t e ,

£ o n ' . ' s i s ('i n d •••• c 1!' - *:.

h) Drainage: "'ell to moder.-'te r:1 r";nci.-.

c) >T'_ii';:!.\ire condition

'.) Prc-?c*ico of surface stone or rock out crops: none

f) Evidence of erosion: slightly wind erosion

2) Presence of salt or alkali: none

h) Human influence: none

TIT. Profile Description

Slightly Concpveri Profile (AU1)

0 tO-:PI Yel!on'i>,h brown (fOYR 5/i> dry, and dsr1: brown (10YR 5/3)

moist, sandj' loam, strong fine to modernt-e medium granular.

slightly sticky, p!-istic, frinMo noi1;-1: slightly hard dry, few

\<^ry fine pores, non-c-nlc-rreouP; Tow fine roots. pH (5), abrupt

smooth boyndnry.

10 5?cm Do-rk yjlJowish brown (.'OYR ?/4) dry. ;->nd moist, sandy day

!o.-:m. moderate coarse su'\?ngular blockj' sf.icky. plastic, friable

mo:'.s!:, v«ry bard ;:'ry. fe.w patcby tMn c t a n , feur very fine

pores. non-calcareou.->. f-;̂ v finv root0-, pT-! (*?.7), gradual smooth

lien n<1;)f}'.

50 IGOcn: P.vov.'ii to d ? r k bro-v^i (10YF --/^) d r y and moir.t., sandy clay,

weak course blocky. s t icky, plastic, friable moist, hard d ry ,

fc"' pa tchy thin c.'!;-.n. v<::ry f'nr pore., non-ca lcareous , fevv



"t--or;7. ' ^ w C . M " 1 -1/6) Jry. ^r•<^ brou-n to m o d e r a t e b r o w n

(- ~yr> A/".) no ' s ' . , s a r d y In/-:". : ' ;o ' '"r ; :!c fine p.ranv:ia!'. .s'i;?.hUy

• t :ti 'jky, s l i g h t l y p ' r is t ic , f r i ab le ir ->;st, b a r d d r y , Teiv f ipe

l a b u ' a r pore : ; , Mon-c ' . 'drnreous. few Hne ron ' .s . pTT (5), obr ' -p 1 '

5 10"in YeMnwrsh r e d (5VP 4 /6 ) d r y . pv.d "•o'-it. s ^ n d y c lay , s t r o n g

co1 . ' rs? "i'bcT!.3ul ;!r ^loc'-^v. •'.V-cbt:'T' s'.jr1-.-v, ^'"'gbtl'1 ' p l a s t i c .

'.-•.-•••y r r " - . poi-i-c;, ;-,-.-..-•ii'-;> - c i v •. f e v v c y f i n e r o o t ' - , pT-T (5 ) .

;-r--<l:::^ s - n o - ' b b-- •• v^ i - ^y .

Ye'1OM\i^b ro.A ( 5Y? A/6> r ' r v .-i-.d ^ f l ' f ' v - i^b r e d (5YR J / 6 ) m o i s t .

•T.t'cVy, s'i^btl}* rd,-\.-Jc, friable ^rvst , hard d r y . r c v fine

p.v'cby '.bin cu(;ui. nor'-cdr.,'? [•'jo;.!1* Fi-iv vr/ry fin'..1 roots , pH (5)

-i YiMio'.vNdi r<:<] (5^R 5/6) d r y . and y.-Mowish ^d (5YR 4/6)

••'oi--;'. 's'indy irl-'.y Ir.-irn, ma-.:sivc to ••••/.•a1 rnursc. s ' lb.irg'jl . ir

S]-,.;•'.--. -.i-o^tly s U c v y . stick}- ;>Uist:':. rria s 'c- - mol.-st, bard d ry .




