Dedication

Peace and Prayers to Great Grophet
Mohammed
| dedicate this research
To my mother
To spirit of my father
To all my family and friends



ACKNOWLEDGEMENT

I am deeply indebted to my supervisor professor Babo Fadlalla
Mohamed for his invaluable help and guidance throughout this
work and for the wuseful discussions concerned with the
interpretation of the results. I also wish to extend my gratitude to
Sudan University of Science and Technology represented by the
College of Forestry and Range Sciences which has given me the
opportunity to study for the degree of Master of Science. Thanks
are also due Dr. Maarouf Ibrahim, the forage breeder at Shambat
Agricultural Research Station for assistance with the statistical
analysis and to El Obied Research Station represented in Mr.
Abdelrahman Khatir and other supporting personnel. Appreciation
also goes to Mr. Abd Elraheem Ali at Eyal Ali village, to Omda of
Gireigikh Council Mr. Salih Hakir and to IFAD represented by Mr.
Ahmed Hanafi. Lastly thanks to my brother Mr. Mohamed Ezzat
and Mr. Nader Saad for their help during data collection and to all

of my colleagues.

II



Researcher

CONTENTS
DediCation ......ceneee et e I
ACKNOWLEDGEMENT ... .ottt II
IS ) a0 11 )1 | £ M1
List of tables ......oniieii i VII
LiSt Of Fig oeneini i VIII
List Abbreviations and ACIONYIMS .......ocuviviitiiriiieiiierieinineeannns IX
ABSTRACT (ENGLISH)...uuiittiti e X
ABSTRACT (ARABIC)... .ttt e e, XII
CHAPTER ONE
INTRODUCTION
1.1 General.. ..o e 1
L 1 14 A =T U 2
008 S o T ) 2
1.2.2 Topography and drainage...........ccooeeeiiiiiiiiiieriiiernieeeaneennens. 2
1.2.3 Water ReSOUICES. .....o.uuteiitiii i ee e 3
1231 Rainfall.....oeei e 3
1.2.3.2 SUIface Water. ... c.uiitieit it 3
1.2.3.3 Ground Water......o.ueiteittiiteet ettt ee e e e aeeaeenas 3
) O 1) 10 = (PO 4
L1.2.5 SO0l ot 4

III



N G I VA< o 1< 7: 11 10 ) 1 B N 5
1.2.7 Population and Economic activities...........c.ccoevviiieiiiininnnennnn.. 6
1.2.8 Land Use......ouuiniiiiiiit e 7
1.3 Problem sStatement...........ovuueiiriiiiiiii i 9
I O 1) [Tl ) 9
1.5 Hypothesis. .....oviiiieiii i 10
CHAPTER TWO
LITERATURE REVIEW
2.1  Traditional Range Management.............ccoviveieiimiiennieeennnnnnnnn. 12
2.1.1 Government iNtervention...........ooueeeiiiiiieeiiiiiieeeiiiiiiireennne. 13
2. 1. 2 Drought and migration...........c.ooevviiiiiiiiiieiniinieiieeniieeennns 14
2.1.30 ConTICES. . oneee e 14
2.2 Mobility vs. Sedentarization...........ccoovueeriiieiriieeenieernineennnnn 15
2.3 Ranching SYSteIMS ......c.uvvuiiiiiiitiiit i e a et eeeineenns 15
2.4 History of ranching...........ccocoiiiiiiiiii e 16
2.4.1 Ranching in North America.........oovuviiiiiiiiiiiiiiiiii e, 16
2.4.2 Ranching in South America..........coovviiiiiiiiiiiiiiii i, 18
2.4.3 Ranching in Sudan............c.oooiiiiiiiiiiiiiii e 18
2.5  Types of ranching in Africa.........ccooiviiiiiiiiiiiii, 20
2.5.1 Moving the larger stock owners to commercial farms.................. 20
2.5.2 Sub-division of purchased farms into family unit....................... 20
2.5.3 Group ranChing..........cooeiviiiiiiiiiii i e 21
2.5.4 Cooperative ranChing...........c.cooeiiiiiiiiiiiiiiiii i e, 21
2.5.5 Commercial ranching ............cooiiiiiiiiiiiiiii e 22
2.5.6 Government ranChing ...........ccooeiiiiiiiiiiiiiiiiii e erreennas 22
2.6 Ranch design.........ccooiiiiiiiiiiiiiii 23
2.6.1  ATA SUIVEY . tttititttttttietiiiie ettt eeeeataiiaeeeeeeeeeesnrneeeens 23



2.6.2 Water and paddocking ...........ceviuiiiiiiiiiiiiiiiiiiiii e 24

2.6.3 Housing, yards and dipping facilities...............c.cooiiiiiiiiiiennnn. 24
2.6.4 Mineral lickS. .......oiuiiiiii e 24
2.6.5 Fire-breaks and roads...........coviiiiiiiiiiiiiii 25
2.6.6 Shelter-belts........coiuiiiiiiiii e 25
2.6.7 Labour reqUirements. ........covueeieireeeiee e eaieeeaieeeeaieeeannans 25
2.7  Basic requirements and considerations..............ceveeeiiineerinnnennns 26
2.7.1 Land teNUIe. ....cuutttttt et e e e 26
A A\Y) F: 11 F: V<] 12 <] 1 27
2.7.3 Ranch Operations. ........ocueeviieeeiiieiiie it eiieeeieeeaianeeaaanns 28
CHAPTER THREE

MATERIALS AND METHODS

3.1  Vegetation Measurements. ........cevveuueetreinieeeernntiiieeanneeenn 29
3.1.1 Sampling design......ccoviiiriiiiiiiiii i 29
3.1.2 Vegetation attributes measurements. ..........c.oooeevereererneeennnneennns 30
3.1.2.1 Botanical composition of grassland..................ccoviiiiiiiiiinn 30
3.1.2.2 Biomass @SIMALe. ... ...ueetittteteii et e et e e eeeneee e 30
3.1.2.3 Density and frequency of range plants...............ccoevivieieennnnn.. 31
3.1.2.4 VegetatiOn COVEOT....uiiiittteeeeeeeeeeeeiiaeeeeeiieeeeenreennnns 31
3.1.2.5 Trees denSity....ceinieieite et e e e e e eee e e eeae e aeeaeas 31
3.1.2.6 Available Browse of trees and shrubs...............c..cooeiiiiiiinine. 32
3.1.3 GIS/Remote SeNSING .....uuutietiniteeeaieeeeieeeieiieeeeannnns 32
3.1.3.1 GIS-software and GPS devices...........cccovuiviiiiiiniiiiininiiann, 32
3.1.3.2 Remote SenSing data........coevueernuteernnieennneeenineerninienneeennns 32
3.1.3.3 Image geo-referencing, processing and interpretation................. 33
3134 Final Map....cooiiiii i e 33
3.2 The SOCi0-eCONOMIC ASPECT.....ueeieieeiite e eeieeeaeieeaaaeeennns 34



CHAPTER FOUR

RESULTS AND DISSUCSION
4.1 Vegetation MeasUremMeNtS. ... ...uueeerennetereaneeeeeannanireeeannneeenns 36
4.2 SOCI0ECONOIMIC STUAY ... uvttntttnterteeie et et enteeiereaeeaeneenneenans 45
CONCULSIONS AND RECOMMENDATIONS........cccovviiiiiienane 59
References. ..........couoiiiiii i 60
APPENAICeS...........ooniiiiiiii e 65
Appendix1. QUeStIONNAITE ......coutiuiiitiiteiieeieeieaeeeeeeennen 65

Appendix2. Dry matter DM (g/m?) production in protected and
unprotected sites, October 2007 .......covriiiiiiiiiiiiiiiii i 70
Appendix3. Percent vegetation cover in protected and unprotected sites,
OCtODET 2007 ...neenete e e e 71
Appendix4. Density of herbaceous species (plant/m?) in protected and
unprotected sites, October 2007 .......coviriiiiiiiiiiiiiiiii e 72
Appendix5. Ranching projects of implemented by Range and Pasture

JANG 101101 K10 12 L1 10) ) RO PN 73

VI



List of tables

Table 1: Estimate of livestock population in North Kordofan State .......... 6

Table 2. Dry matter (kg /ha), cover (%) and density (plant/m?) in protected
and unprotected sites, October, 2007.........ccevviiiiiiiiiiiiiiini i, 36

Table 3. Species composition in protected and unprotected sites, October,

Table 4. Relative Frequency (RF %) of herbaceous plant species in protected
and unprotected sites, October, 2007.........cooiiiiiiiiiiiiiiiiiiieii e, 40

Table5.Density (Tree/ha) in protected and unprotected sites, October,

2007 et e 42
Table 6. The main source of income in the communities...................... 46
Table 7. Water SOUICES.........ueuuirniiiit i ee e 47
Table 8. Main problems with the potable water service........................
47

Table 9. Education level............cooiiiiii 48
Table 10. Destination of Migrants............ooevviiiiiiiiiiiiiieineenineenennn. 48
Table 11. The Main CrOPS.....cvveuttiritteiett et e e eieeeieeenans 49
Table 12.Community access to market............covieeiiiiiieniieinineennnnn. 50
Table 13. Markets for sale of livestock and other products.................... 51
Table 14. Ownership of natural resources.............c.cocvvvevviiininennnnn.. 52
Table 15. Demarcation of communal land.................ooooiiiiiiiii.L. 52
Table 16. Incidence of conflicts...........cvuiiiiiiiiiiiiiiie 53

VII



Table 17. Current environmental condition of the communities.............. 53

Table 18. Incidence of environmental problems.................cccvviiinnn.ne. 54
Table 19. Problems faced by communities during grazing..................... 55
Table 20.Causes of project failure in protected communities.................. 56
Table 21. Services provided and lessons learned from the project............ 57
Table 22.Time of opening the enclosure for grazing........................... 58
List of Fig

Fig. 1: Sampling design .......ccueiniiiiiiiiii e 29

Fig. 2: Ground cover (%) in protected and unprotected sites, October

Fig. 3: Density by species (tree/ha) in protected and unprotected sites,
OCtODEL, 2007 vttt ettt 43
Fig 4: Available browse production (kg/ha) in protected and unprotected
SiteS, OCtODET 2007 . .uuiiiiiiiie et 44

VIII



Abbreviations and Acronyms

Masl ~ Meter above Sea level.

DM Dry Matter.

UNDP United Nation of Development Program.

I[IED  International Institute for Environment and Development.

IES Institute of Environmental Studies.

CAPRI Collective Action and Property Rights.

FAO  Food and Agriculture Program.

HCENR Higher Council for Environment and Natural Resources.

CBRRP Community Based Rangeland Rehabilitation Project for Carbon
Sequestration and Biodiversity.

GEF Global Environment Fund.

PCQ Point-Centered Quarter.

GPS Global Positional System.

GIS Geographical Information System.

Ha Hectare.

Kg Kilo gram.

IX



ABSTRACT

This work was conducted at Gireigikh Rural Council, Bara Province in
North Kordofan State. The objectives of the study were to investigate the
effect of protection, through enclosure, on productivity and quality of range.
The parameters measured and used as indicators in the evaluation of range
were biomass production, botanical composition, density of herbaceous and
browse plants, cover, frequency and available browse production. The
measurements were done at two sites Eyal Ali which has an enclosure and
Mereikha which has no protected site and was open to grazing and other

human activities.

A socioeconomic survey was also conducted with the objective to shed light
on the prevailing production systems and ways of living which hopefully
will provide an explanation for some of differences in the results that may be
found between communities that had access to the project and thereby have
enclosures and those that were not part of the project and have only open
access land.. A questionnaire was developed and was implemented through
group discussions with ten selected communities five with an enclosure and

five without.



The results obtained from this study showed that biomass production of
rangeland from the herbaceous layer in the enclosure was 635 kg DM /ha
compared with 439kg DM /ha for the open access site. Plant cover was 75.6
and 29.4% in the protected and open access sites respectively. The available
browse production was 1,538 and 209 kg/ha in each of the sites respectively.
The density of herbaceous plants was 642 plant/ in the protected site and 216
plant / m? in the unprotected site. The densities of trees and shrubs in the two
sites were in the range of 129 and 34 trees / ha respectively. The diversity of
species composition was limited in the protected site compared with the
unprotected site (Four vs. seven species respectively). This may be
explained by the fact that while no reseeding was practiced in the enclosure,
new seeds were always introduced in the open access area through animals

and various human activities.

From the socioeconomic survey it was found that the project intervention
was manifested mainly in the provision of services such as education, water,
health and the enclosures that maintained their animals in dry season
(summer). Lands of the communities under the common system
(unprotected) were suffering from overgrazing, desertification,
encroachment of sand dunes and shortage of forages and water during dry
season.

The area of the enclosure of 18 ha was intended for piloting. It does not give
a good demonstration for the communities as an alternative that provides
sufficient feed for their livestock. Future attempts should consider areas
large enough to provide feed that sustains a larger portion of the

community’s livestock.
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It can be concluded that the enclosure system contributed positively to
improving the rangeland resources while the open access resulted in severe
deterioration of rangeland resources. Enclosures are a better tool for
sustainable management of rangeland resources compared with open access

systems.
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