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Abstract

The traditional integrated rangeland management for agriculture and animal
production in Sudan is classified generally as less effective for increasing
local people income. Despite the richness of rangeland resources, there is
still a weakness in production systems in Kadugli locality.
The best approaches to increase rangeland production capacity, is to
introduce integration approaches in rangeland management, for agriculture

.and animal production in sustainable manner
The study was conducted in Kadugli locality rangeland in Southern
Kordofan, as one of the richest rangeland in the Sudan. Kadugli locality is
characteised by large area with fertile soil. Despite the numerous efforts in
agriculture extension conducted by IFAD and the ministry of agriculture,

.still poor systems are used in Kadugli locality
The study aimed to assess the opportunities for increasing the current
contribution to improve efficiency in the management and use of natural
resources. Demonstration of low- input integrated agriculture and animal’s

.production systems for sustainable rangeland production is necessary

The primary dada was collected using two different questionnaires. The first
questionnaire targeted the settled village’s people, while the second one
targeted the Government related bodies that deal with natural and agriculture
resources. The secondary data was collected from books, and scientific

.papers
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The first questionnaire was designed to obtain information from five
villages, namely Meri Bara, Tellow, Colba, Shaeir and Koyia.
The interview covered (40) households from the five villages, eight
.household from each

The second questionnaire was prepared to collect information from the
related corporations, namely Ministry of Agriculture and Forest, Ministry of
Animal Production and Animals Wealth, Animals Union, Agriculture Union
and Range and pasture Administration

The result showed that livestock in Kadugli locality depend mainly on
rangeland vegetation and crops residues. The feed resource provides a direct
link between crops and animals. Rangeland becomes traditionally socio-

.economic component and cultural systems in kadugli

Integrated farming and livestock is an old practice consisting of the culture
associated with the husbandry of domesticated animals, and mixed crop
production with animal production systems. The integration of livestock and
crop production is important in the sense that the soil is fertilized by animal
dunk, to make integrated culture economically feasible. The traditional
farming systems in Kadugli locality have been based on adaptation of
variable rainfall and widely available land. Integrated farming plays major
role in increasing employment opportunities, and increases income of rural

.people

The study recommended that using traditional knowledge to develop and to
regulate rural production systems for increasing local people income.
Farming combined with animal husbandry should be introduced and

developed in small scale rural farming. Employment integration approaches

IV



for agriculture, animal production, resources assessment and planning is

.needed

i L] Gele s agdl U3 lgeally el 2l ks 31 8 LIS 8 1ol
BQD.C-)” J),}o” 25)93 e r.c/deJ)” UlS.mJ Lr"“'—’““” ‘_5)4_\&.0” (’:é) ‘59 sale 8 ) gaay sJlas
e 5 Baalay Lali] i b e il Ll Y] elpel) (a1 geany
Jose 90 oelyadl (b)) 8alis) 535 5,¥ ) Jas (sgine g3 Jalaadl pual pos
o gendly oo Ll sl 53 i o) e ll (s Y 8Ll 515V
‘;.bljl AT B ZSAA|9S UGJ}S EEFLEN 89.3./9_) Q_JA 36 sas s S.J.A’)J.” 0190 4_\;);|
NEIV-PN (:,.a,)b sl calalue A);yjﬁ_o.u L:“” R U,J)‘“‘J, @ té’)&”
5imaalls el 8llad joall (oads U Lol o asais calljle Lasl V] s oS g3
& Al )1 gy ol edlue (GBI el ms8 s Gle Bl nbag
iy prie] (g8 Bl s sll Sl 81501 ) LYY, Bpndall 3yl gall alssi)
BongSadl culgadly p b adl (o8 ) 0 Lad e gane cribagin] Ll prroaald @i g
el mdal] ) gally SLall
L’?@)‘}” 8)’31 GA JAS.«J’ r}g_?a.oj 8,,_1.,:64” A)|3A” Jol.g.v S ale _,LA,J.M o ‘;._'
= 88 2 o



‘_’ﬂql Allj }\'"ama\a” u_c.’).g” (.5']"" ujd.o.ﬁ.!g ’Qs J'S O/JA.«Q uls.w u’ L.S'U o.;»b&” u.».aja

by o 3 ol o ) BLAYL 6y By agililpa 8345 5 el

bl e badis eldl al)) caavaly olgadl Bag sell e il
JolS o) ) Balyall ks ISy, 5SS sdae (8 856 3] il e Seelainy]
pins Lanly s ool (ool ¥ (b oaniodl Ul o @b ) o (el o2l
A Gy LISy O ol giadl 28, (8 Gl ma] ge 88 3 ] 030

(R Baans) Baenl 255 (lgaadly el JalS) B lec o) (ol 5yl cruals Ly
88 yfol) 030 jias I3 ] @la¥l B ob sas b it Gl Baa gl 85 )
Lol o (o Balial] cnloMialll ae 85 3l i

eladll QA Jae o g (silgaadly el JalSH o) ) sl )l crala 9SS,
.J)AJ, J’;q 83[;,)’ dﬂ SO Los

gl o sl JulSil s Jlas] le Lanl sl )l cvngl WS plaal] Sll Ja ol
kgl sale sala Tlo wl ) 8LAYL, 82cli )l Gy b Slgally <)l
il gaadly eIl ) b B LalS) Ja )]

VI



Table of Contents

D=4 o 1 ) P |
AcCKkNOWIedgemEeNt. ..ottt e II
N ] 1= Vol I
W 10 Tl 10 1] =T R v
Table Of CONLENLS........coiiiiiiiieeeeeeeeee e VII
Map Of StUAY ATa.....ccviiiniiit e i X1V

CHAPTER ONE: INTRODUCTION
General: 1.1
..... 1
LOCAtION et 1.2
2
Climate 1.3
.............. 4
Temperatures L 1.3.1
................................................... 4
Rainfall .1.3.2
........... 4
Geology L 1.3.3
...................................................... 4

VII



Soil .1.3.4

...................................................... 4
Vertisols or heavy cracking «clay soils ... .1.3.4.1
................................... 4
Gardoud SOIIS ..o 1.3.4.2
)
Qoz or sandy SOIlS ...oiiiiii 1.3.4.3
........ 5
Vegetation ..o 1.4
.. 5
VAt 1.5
.. 6
POPpUIatioN .o, 1.6
.. 6

HOUSENOIAS oo 1.7
......... 7
Social relations ... .1.8
........ 7
Problem Statement .........c.eviuiiriiiiii i 8.1.9
)]0 =T 7 8.1.10
General 0bJective .......ooiiiiiii 8.110.1
Specific ObJeCtives. ....ovuviii i 9.1.10.2

CHAPTER TWO: LITERTURE REVIEW

GMETAL: ..ttt e e 10 .2.1
The concept of INtegration ............c.coevviiiiiiiiiiiiiiiieieeieannen. 12 .2.2
Farming SYSteImS ........uuuuiiiitiietie it e e e 12 .2.3

VIII



Types of integrated farming Systems ..............ccoeeiiiiiiiiiiiiennn. 13.2.4

Multiple Cropping PractiCes ..........ceieeueeeinieieiieraiieraeeeenenenn 14 .2.4.1
Integration of annual and perennial Crops ...........ccovvvvviiinineinn... 14 .2.4.2
Small holder mixed farming .............cocooiiiiiiiiiiiiii i 14 .2.4.3
Agroforestry SYSteIM ....c.uueeeiiieeeeeiiieeeeineeerieaeeennns 15.2.4.4
MONOCUITUIE SYSTEITIS ..venutteiniterteeeieteeeteeeateeeieeeaaeeannaens 152.4.5
Systems including variety of Crops .........ccooovviiiiiiiiiiiiniiniennn, 15.2.4.6
Parallel husbandry systems ...........ccoooiiiiiiiiiiiiiiiiiiiii e 16 .2.4.7
The system of feeding in iNt@Gration ....cceeereeereseeesnreserssssesnscsnnna 17 .2.5
Range communities and @razing ..........ccccevviiiiiiiiiiiiiiiiieeannnn. 19 .2.6
Animal production SYSTeIMS .......ceeeerrieireieeeieeeaieeeieeeeaeeeanenn 21 .2.7
INOMAIC . .eneeee e e 21.2.71
Transhumant ........oo.eiiiiii e 21 .2.7.2
LT € [ 11721 o 21.2.7.3
Solely livestock production SYSteImS .........ccceveevrerireenenernneennn 21.2.7.4
Grassland-based SYStems ......cc..vvieiiiieeiiiiiieeieiiieennnnn. 225.2.7
Rain-fed mixed-farming SyStems ............cccoeviiiiiiiiiiieeninennn.n. 22 .2.7.6
Other SYSIEIMIS ...uutttiit e ettt et e e e e et eae e eaiaeeenans 22 .2.7.7
Land use change and their influence on the rangeland ..................... 23 .2.8
Population dynamics .........ccoviuiiiiiiiiiiiiiiiiei e 25.2.9

CHAPTER THREE: MATERIALS AND METHODS

General: ... e 28 3.1
Secondary data collection: ...........c.ccoeviiiiiiiiiiiiienn. 28 .3.2
Primary data ... ...cooveiiiiiiiiiii e, 28 .3.3

IX



General SUTVEY ....ccuviiiiiiiiiiiiii i e e 28 .3.3.1

Field observations ............coeeiiiiiiiiiiiiiiieiniiieeennn, 29 .3.3.2
Structured INTEIVIEW . ..ooviiiiiiiiei i eeieeeeeiaeaanns 29 .3.3.3
Group diSCUSSION ...... voviieiiiie i e e eenn, 29 .3.3.4
Data analyses ......c.cc. voviiiiiii e 29 .3.4
CHABTER FOUR: RESULTS AND DISCUSSION
General: ...... i e 30 4.1
Local people GIoups ......ccceveiiiiiiiiiiiiieiiiiiiiiiieeeeaannns 30 4.2
4.1. Education levels ... .....cooiiiiiiiiiiiiiiii e 30
Main JobS ....veiii e 31 .4.2
4.2.3Human feeding sources ...... .....ccooviiiiiiiiiiiiiiiiienninnnn, 31
The purposes of crop cultivation ...................ccoeeee.. 32 .4.2.4
The types of the farming systems ..............ccceviiinnnnn.. 33 .4.2.5
Types of crop cultivation...... ........ccooiiiiiiiiiiiiiininn.. .. 33 .4.2.6
Cropping SYSLEIMIS .. .uuieeeeeees cettttttiiiieaeaeeeeeeeeeeennnns 35.4.2.7
The capacity of agricultural production ...................... 36 .4.2.8
Sources of animals feeding ............ ..., 36 .4.2.9
The efficiency of theland ............ ...l 37 .4.2.10
The grazing sites in rainy S€ason .............c.oceeeeeennnn. 37 4.2.11
Grazing problems ........c..ooiiiiit ciiiii 38 4.2.12
Land use Map.....ccovviiiiiiiiiiiii i aaees 40 .4.2.13
Integrated activities in rangelands... ......................... 40 .4.2.14
Related GIroupS ......ccviiiiiiiiiii e, 41 4.3



Types of animals ...........oooiiiiiiiiii e, 41 4.3.1

The main activities ........ovvveeiiiiiiiiiiiiiiie e 42 4.3.2
Range condition ........... .coooeeiiiiiiiiiiiiiiiiii e 43 .4.3.3
Period of @razing ............ cooiiiiiiiiiii e 43 .4.3.4
Sources of animals feed ... ... 44 4.3.5
Types of agriculture ......... ...ccoviiiiiiiiiiii e, 45 .4.3.6
Land USe AP ...uuvieiiiiiee i eiie e eeie e eeeieeee e eanaans 45 .4.3.7
Methods cropping systems ..........c.coovieviiiiiieeinnnnnennn 46 .4.3.8
Land use planning ......... cccooviiiiiiiiiiiiiiiiieeeiieeennn, 46 .4.3.9
Integration of activities ...... .....cooeviiiiiiiiiiinninnn... 47 .4.3.10
The best way of landuse ... ........ccoooiiiiiiiiiiii... 48 4.3.11
The effects of good management ...................cc.oeeeee 48 .4.3.12
Integration of natural resources ...............ccoeeeevvinnnnnn 48 .4.3.13
4.3.14Conflicts forrangeland ..............coooiiiiiiiii 48
Livelihoods from forest ............cooviiiiiiiiiiiiiiiiiinnn, 50 .44

CHAPTER FIVE CONCLSION AND RECOMMENDATIONS

(@00) s Tal 115310 o N 52 .5.1

Recommendations ........eeeeieeeee ettt 53 .5.2

| (1 (0 PR 54
List of tables

Table (1) shows the result of education levels according to respondents

F ) A <) 5 T 32



Table (2) shows main jobs within respondents according to their answers ..32

Table (3) shows main food consumed by human ...................ooeiiinn.i. 32
Table (4) shows the result of purpose of cropping .........cccccevvvvviiiini.n 34
Table (5) shows results of farming systems according to respondent’s
AIISWET'S .. .eten oete ettt et e et e et e e et e et e e e e e ante e et e e 34
Table (6.1) shows the result of durra cultivated ...............ccooiiiiiiiiiii, 34
Table (6.2) shows the result of karkaday cultivated ............................. 34
Table (6.3) shows the result of melt cultivated .............c...oooiiiiiniini... 35
Table (6.4) shows the result of groundnut cultivated ............................. 35
Table (6.5) shows the result of sesame cultivated ................................ 35
Table (7) shows the result of intercropping Systems ............c.cccevvveennnnn.. 37

Table (8) shows the result of cultivated crop is enough for family

CONSUMPLION AUIINEG YEATS? +.\uuvetntteentteeanteeranteeeaneeeaieeeenneerrteneennnes 37
Table (9) shows the results of source of animal feeding in dry season .........37
Table (10) shows results if there is shortage in rangeland ........................ 39
Table (11) shows the grazing Sites .........cooviiviiiiiiiiiiiiiiiieieene. 39
Table (12.1) shows the problem of shortage of water ............................ 40
Table (12.2) shows the problem of conflict of rangeland ........................ 40
Table (12.3) shows shortage of forage ............cooiiiiiiiiiiiiiiiiiiin, 40
Table (12.4) shows the problem of conflict between farmers and herders. .. .40
Table (13) show is there land use map ...........ccoooviiiiiiiiiiiiiiii i, 42
Table (14) show integration of aCtivities ............ocevviiiiiiiiiiiniiinnnennnnn. 42

Table(15) shows result about types of animals that they own according the

TESPONAENLS ANSWETS ..e.ueententteatenteett et eteeat et et et eateeaeeeenaeaeenaens 43
Table (16) shows the main activities according the respondents ................ 43
Table (17) shows the main activities according the respondents................. 44

Table (18) shows the range condition according the respondents answers. ...45

XII



Table (19) shows result about grazing period according the respondents
AIISWETS .. eeeeeennttte ettt e ettt e et et e e e e et e e e ate e e eaaeeeeanaaeean 45
Table (20) shows the animals feed resources according the respondents
TS <) 47
Table(21) shows the types of farming according the respondents answers.... 47
Table (22) shows the land use map according the respondents answers.......47
Table (23) shows the result about method of cropping according the
TESPONAENLS ANISWETS ..ueenttitenteententeeet et ettt eateaneetenneeeeneennenenes 48
Table (24) shows the miss management of land use according the respondents
AIISWETS .. eeeettnttte ettt et et ettt et et et e aat e et eaaaeeeeeaneeeeeaenaeeans 49
Table (25) shows the integration of activities of land use according the
TESPONAENES ANISWETS .. .vttnntteenteeenteeenteeenaeeanaeeeanaeeanneeeanneeennaeenns 49
Table (26) shows result about best way of land use according the respondents
AIISWET'S ... eeetntt ettt ettt et e et e et e eae e et e e et e e e e e et e et eaea e aa 50
Table (27) shows result about the effect of good management according the
TESPONAENLS ANSWETS ..e.uteneenteententeett ettt et et et eateaaeeneenaennarenenas 50
Table (29) shows result about the integration of natural resources management
according the reSpoNdents aNSWETS. ........ueieuueerinueeeneeerineeeanneeeannennns 51
Table (30) shows result about the conflicts between farmers and herders
according the respondents aNSWETS .........cvvueiruterneerieeennteneenieeenneenan 51
Table (31) shows result about the possibility to avoid conflicts between

farmers and herders according the respondents answers ........................ 52

Table of Figures

Map Of StUAY ATa.....euueieiietieite i e e e e eeeieeenaeenans X1V

XIII



Sudan University of Science and Technology

College of Graduate Studies

XIV



A dissertation Submitted in partial Fulfillment of

Requirement M.Sc. Degree in Range Science

Integrated Rangeland management for Sustainable
agriculture and animal production
(Case study (Kadugli Locality
<)l Zlall el )ell ual )N 52008311 8,151

By
Galal Abbas Fasher Kodeil

:Supervisor

Dr. Abdel Hafeez Ali Mohamed

2008

XV



