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Abstract
Study was carried out in farm located at north-western
Omdurman within Khartoum state in the eastern side of
the road of Omdurman - Dongola at kilometer 43. The
total area of the farm about 100 feddans. The objectives of
the study is to characterize the soil of the farm and to
determine its suitability for irrigated farming for the
production of field crops, fodder, vegetables, date palm,
fruits and mangos by applying modern irrigation methods.
The soils of the farm were described and sampled in the
field at auger and profile site. Routine chemical and
physical analyses were carried at the laboratory of the
College of agricultural Studies (CAS), Sudan University of
Science and Technology (SUST). The results indicated that
most of the topsoil has sandy loam to sandy clay loam
textures and the subsoil has clay loam textures and are
slightly gravelly. The color of the soils are yellowish red to
red and the depth is moderately deep and shallow. The
soils are non-saline and non-sodic. The fertility status of
the soils is poor due to their adverse chemical and
physical characteristics. Soil texture, depth, low nutrients
availability, wind blowing are the main constraints limiting
the use of these soils. The study recommended that the
soils of this farm require a good soil conservation practices
such as adding organic matter and growing adequate
plant cover to avoid the damaging effects of soil erosion.



A good farming systems such as bush fallow coupled with
proper irrigation methods should be practiced to allow for
.S0il nutrients replenishment

an Aa]

o_m.J LS-’)-"-” UJLA_...J} d:)” @ ‘.9!4);” os‘)()_a é_s_‘ O_C-)).o e o_m) R RUSEN l
) st M8 53 - ey ldw)ubﬁ@ﬁm&s).d)‘_ul;ﬂ dL;uL“

o_c}),o” (.9"'4‘} r..,._q_d \jlg 9 uhs 100 LSJ,P ZS_Q)"JJ o..JS.” OALA.AA” I?)
Joaladl Jio saline fualon ~tl gl sl il alaziall L@_'Axm gy
PRI (9 m,.;, oS il =L el paallos el ss o)
bl i) s faplly fadl o clie game Gl Ciamy sicyaall )
laged] Eaels — el JSRENNNIEN S Jﬂuu, b sl i) i)l ey
o,.onJl o_)).\.” ac L] OM)J-” 0_3).1.” <_1).\J| |34l 855 d.l_c <_9).1_J

8.5Le uLu.u).a e 525l sac OM}U) o_a).‘.” )A_.ajl o_a)_d)j(oaj..aa.ﬂ) oJi.@_”
o S g Jldl e 883 MJ@L@AAQ.MLSM B8 pac Bufi (o0 9 8451499
8los gie LSJ, slass (g0 oJS,.@_” o,.o)l” o_a).\.” L] z_1|fa_m” LJ?A o...].o)“ cnlraati|
Sl aaall o b gy ol b Sl Bl s LT el
L;J_c. o)[;;ﬂ) Lg.m;” e o.JLr_ T L@_v 8lasa 0_1 ) 9 oaj_m;J ).\J) CJQ_UJ’
Ciaags sl 85 tata (58 Lgole 3 pnil] 5 )] il o_,/.dl Jals I siaig Zad]
o_aj_m;oébu,oo)ﬁssl.@_vu.of 33 1 }ﬁ_c)‘czq)m/ﬁ_cjw)&l.@_vbl.@_xm;
S o wle Lﬁ-“’) ul r'm' .\4,.\4;_1 c_ml N L_1L._m)_1 cnla s a._:L..oS.” o_aj.d
) 36 LS oALa’ sz jall Ja: sl cslamy Bb3kia) e iy s
il i all . Lell gy M) Sl pas oy fin pna

’Aa_i_u’ 0.1).\.” ;Lu o.».alAB o.,._\l)),.ﬁ” o_\).\” uo’,aj L).HAA.AS LJ,A.’J 6J,) d).m_c. JLo.uS
o ll slga) cpe anll el 1 6 )0l



TABLE OF CONTENTS
Page No CONTENTS

J Dedication
di Acknowledgment
dii (Abstract(English
Jdv (Abstract(Arabic
RYj List of Maps
Vi List of Figures
Vil List of Tables

Vili Appendices

CHAPTER ONE - INTRODUCTION

Background 1.1

The Research Problem 1.2
Hypotheses 1.3

1.4The Research Objectives

CHAPTER TOW - ENVIRONMENTAL SETUP
2.1Background

Climate 2.2
Temperature Regime 2-2-1
: Rainfall Regime 2-2-2
2-2-3 Evapotranspiration
Geology and Hydrology 2.3
Geomorphology 2.4
Vegetation 2-5

B oNowwwwwhNNRX

10 Land Use and Agricultural Resources 2-6
11 CHAPTER THREE - LITERATURE REVIEW
11 Land use planning 3-1

1 Background 3.1.1

12 Importance and Objectives .3.1.2

13 Definition and Setting .3.1.3



18
13
17

17
18
18
18

18
18
19

19
20
21
22
22

24
25
27

27

29
32

32
32

32
32

32

32
33

34
34
34
34
34
34
34

35

35
35

Agriculture Sustainability .3.2
3.3. Land Evaluation
Land and Land Resources .3.4

Types of Land Use.3.5
Land Utilization Types 3.5.1
Land Characteristics .3.6
Land Quality 3.6.1
Land Mapping Unit 3.6.2
3.7. Land Capability and Land Suitability Classification
Land Capability Classification 3.7.1
3.7.1.1 Concepts and Assumptions
Structure of Classification 3.7.1.2

Land Suitability Classification 3.7.2
Categories of the System 3.7.2.1

Structure of 3.7.2.2
the Classification
Crop Requirements .3.8
Land Qualities 3.9
Soil Qenesis 3.10
General Concepts 3.10.1

3.10.2 Soil Genesis of West Omdurman
CHAPTER FOUR - MATERIALS AND METHODS

MATERIALS 4.1
Location of the Study Area 4.1.1

Remote Sensing Data 4.1.2
32
Existing Information from Maps 4.1.3

Previous of Documents 4.1.4

METHODS 4.2
Field Methods 4.2.1

Analytical Determinations 4.2.2
Laboratory Methods Used 4.2.3
A. Chemical Properties
(Soil Reaction (pH 4.2.3.1
(.Electrical Conductivity (E.C 4.2.3.2
(Sodium Adsorption Ratio (SAR 4.2.3.3
Calcium Carbonate 4.2.3.4
Organic Carbon 4.2.3.5

Total Nitrogen 4.2.3.6
Available Phosphorus 4.2.3.7
Cation Exchange Capacity 4.2.3.8

:((CEC



35
35

35
35
36
36
37

37
37
37

37
37
37
37
39
39

39
39

43
43

43
43

47
52
52

52

54
57

Pag

No
85

4.2.3. 9 Exchangeable Cations
Exchangeable Sodium 4.2.3.10
:(Percentage (ESP

B. Physical Properties
4.2.3.11 Particle Size Analysis
4.2.4 Soil Classification

Land Suitability Classification for Crops 4.2.5
CHAPTER FIVE - .RESULTS AND DISCUSION

Parent Material 5-1
general Properties of the Soils 5-2
Sandy Soils 5.2.1

Loamy Soils 5.2.2
Loamy- Skeletal Soils 5.2.3

Soils Mapping Legend 5-3
Soil Correlation and Classification 5-4
The Soil Mapping Units 5.5

(Map Unit 10 ( Loamy Soils 5.5.1

(Soil Map Unit 20 (Stony, Loamy Skeletal 5.5.2
Soil Map Unit 30:( clay Skeletal texture with 5.5.3

(common Surface Stones
Land Evaluation 5.6

Potential Land Utilization 5.6.1

The land Utilization Type 5.6.2
Description of Land Utilization Types (LUTs) in 5.6.3

the Study Area
Land Suitability Units in the Study Area 5.7
CHAPTER SIX -CONCLUSIONS AND RECOMMENDATIONS
Conclusions 6.1

Recommendations 6.2

REFERENCES
APPENDICES
List of Maps
Title Map
s
.No
Soil Map 1



86

Pag

No

24
31
50

Pag

No

20
23
26

38
41

42
46
46

46
49

49

Pag

No
57

66
73
76

Land Suitability Map

List of Figures
Title

Location Map of the Farm Land

Rainfall and Evapotranspiration of Khartoum State

The Geological Map of Khartoum State

The Hierarchical Nature of the Suitability Classification

Entisols and Aridisols
Soil Infiltration Rate in the Study Area

List of Tables
Title

Khartoum Climate
Structure of Land Capability Classification
Structure of Land Suitability Classification

Major Land qualities for Agricultural production with
individual Land Characteristics and related limitations
Soil Correlation and Classification

Chemical properties of Soil Map Units based on Analysis of
Soil Profiles

Soil Mapping Legend

Land Suitability Characteristics

Soil Characteristics Rating for Land Suitability
Classification
.Soil Suitability Classification of the Study Area

Crop Suitability Rating for different Groups of Crops in the
Study Area
Land Suitability Classification for Crops of the Study Area

APPENDICES

Figu
re

mwhwwn—-cz’

Tabl

()

el -
— O Oood OWU -hwwl—-g

12

Title Appendix
.No

(Profile Descriptions And Laboratory Data (profiles
(Laboratory Data (Augers+ Profiles
Soil Map

Climatic, Soil and Water requirements for some
selected Crops

~rWNRE



	4.2.3.1 Soil Reaction (pH)
	5.5 The Soil Mapping Units

