CHAPTER ONE
INTRODUCTION

1.1. General

Natural range supports and provides feed for lamg@ber of livestock,
which plays a vital role in national economy thrbygrovision of animal
product for local consumption and foreign exchange.

The terms range and rangeland have often been edisnghe sense that
they are often equated with livestock use and ol alone. An
important distinction is that range is a kind afidawith many uses - it is
not a land use. The multiple values of rangelanclude forage for
domestic and wild animals, water, wood fuels, anidlife cover. There
are many competing uses for rangelands - usesatikaincreasing with
population growth, increasing urbanization and redés in preservation
(Heady and Child, 1994).

Rangelands are defined as the areas of the wdrldnwby reasons of
physical limitations-low and erratic precipitatiamugh topography, poor
drainage, or cold temperatures- are unsuited fibvation and which are a
source of forage for free ranging native and dommestimals, as well as a
source of wood products, water and wildlife (Mi)l&©97). Their historic
climax vegetation was predominantly grasses, dgrksslants, forbs, or
shrubs (Butlert al., 2003). It account for about 70% of all land surface
(Fuhlendorf and Engle, 2001 and Holechek, 2001).

Rangeland supports different vegetation types tholy shrub lands such
as deserts, steppes, temporarily treeless are#&srests, and whatever
grows on land today, sandy, rocky, saline, or weilss and steep
topography for commercial farm and timber cropsi¢&et al., 2008).

Rangeland vegetation may be naturally stable opoearily derived from



other types of vegetation, especially followingefitimber harvest, brush
clearing, or abandonment from cultivation (Headg @Mmilds, 1994) and it
managed, typically, for livestock production (Hdieket al., 2004). In the
developing countries, there are at least 40 milpastoralists who depend
on natural grazing for their livelihood, most arebsistence herders
(Elnour, 2007).

The Greater Darfur region occupies approximatelara of 500,000 ki

It lies in the north western part of the Sudan avadnly consists of four
main climatic zones. Firstly, the rich savannathm south with an average
rainfall between 400 to 800 mm per year. Secoritly,poor savannah in
the middle of the region with an average annuahfadli that ranges
between 200 to 400 mm. thirdly, is the arid zonecWhoccupies the
middle of northern parts of the region, the rainfahges from 100 to 300
mm. The fourth zone is the desert zone and it egasdterized by lack of
rainfall and high temperatures during the summad(f, 2009).

Pastoral and agro-pastoral systems are the maintdye economy of
North Darfur State. Livestock and its products @@ primary source of
income for over 60% of the population. Traditiosgktems of cropping
and animal husbandry predominate in the State. mbpr food crops
grown are millet and sorghum. Animals raised areiwaheep, goats and
camels in the northern part of the State, sheegtsgand some cattle in the
southern parts. North Darfur State is unique im#@giral rangelands; being
homeland for many nomadic tribes, capable of soistgiall kinds of
livestock; and many livestock routes crossing tiheaa Rangelands in
North Darfur State face many problems; these irelsehsonal fluctuation
in feed quantity and quality, land degradation aegert encroachment,
erratic rainfall and expansion of both traditiomald mechanized rainfed

cultivation. In addition to cutting of browse tressd fodder plants for fuel



and houses construction, water shortage and dsegaeealence resulted
in range deterioration and movement of animals. Balnce between
animals and feed does not exist in North DarfuteStar the time being,
and the number of animals is by far exceeding vinatland is offering.
Therefore, with the prevailing systems of productithe negative impact
on the land and the environment would be expeatedontinue. These
constraints may be reflected in severe deteriaraitio both quality and
guantity of rangelands and consequently reducestid productivity.
Therefore, detailed assessment of vegetation affedty grazing is
necessary to describe the current status of ramgelim Alfashir locality,
comparing these measurements over time to detecthiange that has
happened to rangeland, using ground measurementh Ronitoring
would enable setting up strategies and measuremaiat alleviating

constraints and improving productivity.

1.2. Problem Statement

As part of the semi-arid zone in Sudan, Alfashicaldy is severely
affected by drought; the major environmental isssieleterioration of
rangelands. Specific causes include:

(i) a relentless series of droughts which redueeeitological capacity for
production as well as regeneration, (ii) expansadncultivation into
rangelands decreased land for grazing, blockingstock access routes
and took over the higher quality rangelands, thg population increase,
(iv) traditional land tenure system and social oanbver the use of land
has broken.

As mentioned above, a complete study of the rangdition, trend, range

components and range attributes will be carried out



1.3. Objectives

The main objective of this study is to assess rangls and the effect of

grazing on natural rangelands in Alfashir loca{orth Darfur State).

Specific objectives are

1- To assess the following parameters:
Range Components

Plant density

Vegetation cover

Range productivity

Species composition

Plant Frequencies

Carrying capacity

Trend of range condition

2- To assess the effect of grazing level on rantgates (vegetation

cover, density and biomass production).



CHAPTER TWO
LITERATURE REVIEW

Rangeland covers nearly half the earth’s land sarfd7% in all. Nearly

half of this total area lies in the tropic and sapics. The tropical

rangelands support vast herds of domestic anirAdisut one-third of the

world’s people live on the same rangelands bottitias and as producers
in the land. Many tropical people could not livethvaiut meat, milk and

skins produced by range animals. People continulectease in numbers,
but no more land can be created. Range resourgesgneat potential for

production of food and other resources if they eaeefully managed

(Tahir, 2003).

2.1. Rangelands in Arid and Semi-arid Areas

Arid and semi-arid areas are defined as areasidalvithin the rainfall
zones of 0-300 mm and 300-600 mm, respectively (FAEB7). It covers
one third of earth’s land surface (UNCCD, 2004)dAnd semi-arid areas
are characterized by low annual mean but extreawtudtions in rainfall
(Sullivan and Rohde, 2002proughts are an intrinsic part of arid and semi
arid system (Mdller, 2005). Because of the shoowgng periods (1-74
and 75-119 growing days, respectively), these aagasnot suitable for
cultivation (Sidahmed, 1996). The livelihood of ast majority of people
In these areas is earned by livestock farming (84{1R2005). In the Sudan,
the arid and semi-arid lands cover an area of miBon km> (Sudan
National Action Programme, SNAP, 2006).

Rangelands are wild forage-producing areas undiwenand/or annual

grasses used, among other things, for livestocldlifeé and watershed



maintenance. Areas often classified as rangelamdoar wet, too dry, too
rocky, too steep, or too cold to farm or practioeektry. The rangeland-
dominating arid and semi-arid areas provided priymaoducts (grasses,
legumes and shrubs) which were converted into drpnagein. Use of the
resources for other purposes, such as fuel anddibgil materials,

intensified with the increase in human populatiod aith sedenterization.
These rangelands maintained an ecological balasca eesult of the
natural defensive mechanisms typical of uncertaid &ighly erratic

climates. Seasonal fluctuations influence the cotnadon and mix of

herbivores, and multi-year droughts reduce the mmbf animals

(Sidahmed, 1996. and Nasra, 2008).

2.2. Rangelands in Arid and Semi-arid Areas of th&udan
Rangelands in the Sudan forms a huge natural respitr constitutes
various types of grazing lands vary from open deasis to seasonal water
courses, flood plains, river banks and associalahds, woodlands, hills
and mountain slope&éroug, 2000,

In arid zone the natural vegetation was virtualhgent except on water
courses, consists essentially of ephemeral graaseésherbs known as
‘gizu’. These succulent plants provide grazing, mhafor camels, during
the dry period from November to February (Harrigond Jackson, 1958
and Wickens, 1991). The sparse thorn scrubs proaigeriod of good
grazing for sheep, goats, cattle and carbelsdes the ephemeral grasses
and herbs (Ayoub, 1998).

The semi-arid vegetation was mainly scrub and ¢aads Dominant trees
and shrubs includécacia tortilis(Seya), Capparis decidua (Tundob),
Leptadenia pyrotechnica (Marakh) Maerua crassifolia (Sereh) and
Salvadora persica (Arak) with Acacia mellifera (Kitter),



Balanites aegyptiaca (Heglig), Capparis decidua and Ziziphus spina-
christi (Sidr) on clay soils and water courses.

Herbaceous species includestida spp.(Gaw), Blepharis spp (Baghail)
Cenchrus spp.(Haskaneet) Cymbopogon nervatus (Nal), Panicum
turgidum (Tumam)and Schoenefeldia gracilis (Um Fredo) (Harrison and
Jackson, 1958 and Wickens, 1991).

2.3. Types of Rangelands

2.3.1. Grasslands

Grasslands are the most productive rangelandseirwtirld when forage
production, wild and domestic animals are the majonsideration.
Grassland is typically free of woody plants (shrubsl trees) and is

dominated by plants in the family Gramminae (grasé&dam, 2013).

2.3.2. Desert Shrub lands

Desert shrub lands are the desert of the worlahgelands and cover the
largest areas. Woody plants less than 3 meterseighh with sparse
herbaceous understory characterize vegetationisftype. Desert shrub
lands have received the greatest degradation byyhgeazing of the
rangeland biomass and as a result, show the slawesvery. In some
cases, desert shrub lands have been created thdmgghdation of arid
grasslands by heavy livestock grazing (Adam, 2013).

Desert shrub lands generally receive less than &80 of annual
precipitation. In hot desert shrub lands areascipitation occurs as
infrequent, high intensity rains during a shortipe(less than 90 days) of
the year. This results in long periods where théeweontent of the soll
surface is below the permanent wilting point. Thsovides highly
unfavorable conditions for short, fibrous roote@nts (grasses). Shrubs

can collect moisture from a much greater portiorthaf soil profile than



can those with short, fibrous roots near the sgilage. Desert shrub roots
extend considerable distances laterally as well@agnward. The sparse
spacing of desert shrubs permits individual plantsollect moisture over

a large area. This explains why they can survivey lary periods much

better than grasses in temperate areas with higtemsnow fall and dry

summer growing season, considerable moisture iaal@deep in the soll

profile during the summer growing season. Shrulrs use this moisture

much better than grasses because of their longés.r68andy — to loamy
textured soils of variable depth are typical ofateshrub lands. Coarse-
textured soils permit deep water infiltration amdarn little moisture near
the soil surface unless there is a restrictive rlaieeavy clay soils and

sandy soils with shallow restrictive layer in déggpically show a much

higher grass component than do surrounding areéadd&tet al., 1975).

2.3.3. Savannah woodland

Savannah woodlands are dominated by scatteredgiowing trees (less
than 12 m tall). They have productive herbaceouderstory if not

excessively grazed. Heavy grazing usually resaltsss of the understory
grasses and an increase in the density of the &ne@sshrubs. Typically
savannah woodland occurs as a transition zone batweassland and
forest. Shifts toward grassland or forest take glaontinually in this

biome, depending on grazing intensity, fire contlogging, and drought.
Shrub and tree densities on much savannah woodiand increased
substantially due to fire suppression and heavyiggaof the understory,
(Harrison and Jackson, 1958). Considerable potesiiats for conversion
of savannah woodland to grasslands when they cmcuftat, non-rocky

soils over 1 m in depth. Rocky thin soils favor wtamds in grassland
climatic zones because the long, coarse roots @fdw@lants can grow

down into cracks in the rocky layer where moistigeollected further,
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many woody species have long lateral roots thatatemorb moisture over
a large area of very thin rocky soil. Without peli® fire, most of the

wetter portion of the tall grass type with loamys@andy soils is quickly
invaded by trees and shrubs, because considerabt#une reaches that
portion of the soil profile below 2 m (Stoddattal., 1975).

2.3.4. Forest

Forest is distinguished from savannah woodlandeadwng trees over 12
m in height that are closely spaced (less than Hpant). In many areas,
forests are managed primarily for timber product@om are too dense to
have any grazing value. However, they can producesiderable forage
for both livestock and wildlife when thinned by fpgg or fire or when in
open stands. Forest generally occurs in high-rthiafaas (over 500 mm).
Under high rainfall, that portion of the soil prefibelow 3 m has high
water content during most of the year. Much lamgeantities of moisture
are needed to support the higher biomass of te@pared to grasses and
shrubs (Adam, 2013).

2.4. Importance of Rangelands

Rangelands is defined by the Society of Range Mamagt (SRM, 1974)
as the land on which the native vegetation is predantly grasses, forbs
or shrubs suitable for grazing or browsing uselukies lands revegetated
naturally or artificially or provide forage covdrat is managed like native
vegetation. Another definition for rangeland (Staddt al., 1975) is that
are of land which is not suitable for cultivationedto physical or natural
barriers as limited rainfall, rough topographyjra}, bad drainage or cold
temperature.

Rangelands ranks number one as a major land typ¢heihmeasured by

size, support for animal based industries, or srof stream flow.



Sustainable portions of all major continents argyedands. Williamst al,
(1968) estimated that 47% of the earth land surfacangeland. Sample
(1951) stated that worldwide, 30% of the world’ada area is grassland,
and 27% is classified as forest, 10% as croplahts does not, however,
fully indicate the extent of the range resourcesa@assiderable acreages of
forests are grazed and many of the more arid pwtiof the world,
normally considered desert, contribute significatl forage production in
favorable years (Abusuwar, 2007). A more useful suea of the
importance of rangeland is the contribution theykenao animal
production. In the Sudan natural rangelands cauttibo about 77% of the
feed available to livestock (Abusuwar and Darrdif)2).

As indicated by Figure (1) rangelands in the Sual@nthe main source of
feed for domestic and wild animals. Most of the meensumed locally
and for export is produced from range animals.

Besides, rangeland in the Sudan host an importartosnical tree which
Is hashabAcacia senegal) is the main producer of gum Arabic, in addition
to other important medical plants. Furthermoregedands contribute to

fuel wood and building materials provision.

Figure (1): Different sources of forage in the Sudan and tbentribution

on matter basis, (Abusuwar and Darrag, 2002).

= Roughages 21%
m Green forages 4%
Concentrates 1%

m Natural forages 74%
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2.5. Range Improvements

In order to limit further rangeland degradatiomge improvement could
be one of the effective tools to be used. HoweVallentine (1980) stated
that range improvements are special treatmentsgela@wents, and

structures used to improve range forage resounces facilitate their use

by grazing animals. Considerable research effagtsbeing expended
worldwide to develop techniques which will improfggage production in

deteriorated areas; aiming at the restoration pteded ranges to higher
levels of productivity and replacement of undedegilants with desirable,
productive forage species (Yousif, 2005). Rafi98) stated that range
Improvement activities not only improve socio-ecamo conditions of the

grazers through the increase in forage producbabhalso play its role in

sustainability of watershed.

2.5.1. Methods of range improvements

Various options are available for pasture improuwetndhey include

control of undesirable range plants, prescribedibgr range reseeding,
fertilization, mechanical control, chemical confrddiological control,

application of soil moisture conservation techngjueand periodic
protection of the ranges.

These methods may be applied individually or inous combinations to
get efficient results (Herbal, 1983). Subsequeninteaance of treated
rangelands by use of fire, mechanical methods, iadd/idual plant

treatment effectiveness and improve economic return

Implementation of some improvement strategies, wi@pen climatic

peculiarities of the particular area. Socioeconoffiaictors also greatly
influence the manner in which rangeland improvemenimplemented
(Silcock, 1986).
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2.6. Range Management

Range management is defined as the science andf gfianning and

directing range resources as to obtain the maximustained livestock
production without deteriorating the range or tla¢ural resources. SRM
(1974) defines range management as a distinct pilisei founded on

ecological principles and dealing with the husbgnof rangelands and
range resources.

Rangelands represent an important resource in oamytries around the
world. About 30 to 40 million people in arid andrsearid regions have
animal based economics, over 50% of these peg@eh the continent of
Africa, and they are commonly referred to as padigis (Sandford, 1983).
They derive most of their income and sustenana® freestock grazing in

arid and semi-arid areas. In developing countnestoralists are more
dependent on rangelands than in other countriemuisecther employment
opportunities, such as in industry, are seldom labka. Rangelands in
many developing countries are being stressed asahnumbers expand to
meet the needs of a growing human population degpegnmh a shrinking

resource base (Adam, 2013). Developing countriee fenultifaceted

problems in range resource management some of theddems are

somewhat unique to developing countries, wherdasrstare more general

and apply to rangelands everywhere (Aldridge ardérn, 2000).

2.7. Vegetation Attributes

2.7.1. Plant cover

Plant cover is defined as the area of ground thatcupied by the above-
ground parts of each species when viewed from alfkeat and Coker,
1992). Cover measurements are commonly used touatealsoil
protection, watershed, health, rangeland ecologicaldition, and range
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trend (Holecheket al., 2004). Arial or canopy cover refers to the area
covered by vertical projection of the crown of glamto the soil surface
(Broun, 1954).

Cover provides a variety of interpretations of direoncern to rangeland
management, including erosion potential, the vadfiewildlife habitat,
availability of forage, and trends in range comuiti Ground cover is
considered the best indicator of protection oflimelscape against erosion,
whereas canopy cover is commonly used to descrilm#ifes habitat or
related to forage availability. Basal cover prowddhe most reliable
measure for monitoring range trend (particularly ewhfocusing on
herbaceous components), because it is less senwtiluctuations caused
by current seasonal conditions or immediate grafirggory (Bonham,
1989).

2.7.2. Density

Plant density measurement is commonly used to meterplant survival

in responses to grazing and drought, plant estabkst, and range trend
(Holecheket al., 2004). Density is defined as the number of indiaidu
plants in a given area (Cooper, 1975). It is oftmed as a baseline
inventory of the structure of rangeland or foresgetation (Cooper, 1975).
In situation where identification of individuals @mbiguous, density
measurements may be based on some other countsueitsas culms

(Bonham, 1989). Two general approaches can be edidpt determine

density. With the first approach, density is diedetermined by counting
plants within a defined sample unit, whereas tloese approach is a plot-
less method based on measuring the distance omgpbetween plants
(Bonham, 1989).
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2.7.3. Forage production

Forage production is the weight of forage that redpced within a
designated period of time on a given area. Thiadgeris essential for the
determination of range carrying capacity (Darag @&uliman 1988).
According to Vallintine (1990) forage is the paift wegetation that is
available and acceptable for animal consumptionetivdr grazed by

animals or harvested.

2.8. Range Condition

Range condition is a generic term relating to pres¢atus of a unit of
range in terms of specific values or potentialan8@gencies define range
condition as, the present state of vegetationrahge site in relation to the
climax (natural potential) plant community for tlstie. It is an expression
of the relative degree to which the kinds, propm$, and amounts of
plants in a plant community resemble that of thenax plant community
for the site (Altome, 2011). Range Condition ClaSsnfusion has existed
regarding both definition and use of range condittass. One of a series
of arbitrary categories used to either classifyi@gical status of a specific
range site in relation to its potential (Early, midte serial or PNC -
Potential Natural Plant Community-) or classify mgement-oriented
value categories for specific potential, e.g., gooddition, fair....etc.
Some agencies consider range condition class incoméext of Range
Condition as follows (FAO, 1991).

Range Condition Class| % of climax for the range sé
Excellent 76 - 100

Good 51-75

Fair 26 - 50

Poor 0-25
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2.9. Range Trend Classes and Ecological Status Rajs

Trend in range condition or ecological status sticag described as up,
down or not apparenfHolecheket al., 2004). Up represents a change
toward climax or potential natural community; dovapresents a change
away from climax or potential natural community;danot apparent
indicates there is no recognizable change. Thisgcay is often recorded
as static or stable. There is no necessary caoeldietween trends in
resource value ratings, vegetation managementsstahd trend in range

condition or ecological status (Altome, 2011).

2.10. Influence of Pasture Management on Soil Biaical

Quality

The grazing of pasture and rangelands by liveste@ common practice
in Canada and elsewhere. Grazing management sylearasbeen shown
to influence the soil-plant ecosystem (Waretral., 1986). The duration
and intensity of grazing may affect conservation swil, water and
biological organisms. It has been suggested tleaiitiusion of a livestock
component might play a significant role in incregsithe long-term
sustainability of agricultural ecosystems (Magdoff995). Grazing
livestock was found to exert Four primary effects masture (Hart and
Hoveland, 1989):

A- Defoliation of herbage reduces photosynthetic ciéypaand may
reduce root development, carbohydrate storageNarctation.

B- Selectivity for plant parts and plant species imiaed stand may
affect relative productivity and persistence of $pecies present and
invasion of undesirable species.

C- Trampling damages plant tissue, increases soil delksity, and

slows water infiltration.
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D- Excretion concentrates urine and dung in smallsaad affects
plant palatability and nutrient cycling.

Grazing systems may contribute to maintaining higfage nutritional
value on pastures (Howarth and Goplen, 1983). Tiadityy of forage
sustained in rotationally stocked pastures has begorted to be greater
than that in pasture stocked continuously (Waltioal.e 1981), but in both
rotational and continuous systems, seasonal fltionsin forage quality
have been noted (Jure al. 1985). Sharrow (1983) demonstrated that
better nutrition is provided to animals in rotatdlg than continuously
stocked paddocks, because amounts of plant bioarasgreater. Grazing
system and stocking intensity experiments in pastiegsearch have
focused on livestock weight gains, and forage tatind quantity
(Langlands and Bennett 1973. Waltetral., 1981. and Jungt al., 1985).
However, the nutritional quality and quantity ofrdges in pasture also
depend on the quality of the solil in which theywrdhe maintenance and
improvement of soil quality is fundamental to sustay soil fertility and
productivity (Doran and Parkin, 1994).

2.11. Influence of Human on Rangeland

Primary productivity and cycling of nutrient in e@yeangeland ecosystem
are affected by human population. Harleidhl. (1982) stated that people
build their houses and even cities on range lamegyTike the animals,
walk upon the soil, compacted it and trampling {dafhey claimed that,
in part of Africa and in Southeast Asia people clegld for cultivation by
burning the trees and bush. They plant crops inagtefertilized soil and
then, when the fertility declines or when weedsestdition becomes
serious, they abandon these fields to move to dteations. After the

fields are deserted, forbs quickly colonies theaaed gradually give way
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to woody shrubs and trees as the forest or busmetShifting cultivation
can make use of the land for while but the ecosyssesoon re-established
once the human influence ceases. Man's activiaaibute in many ways
to rangelands ecosystem, when too many animalse g@ztoo long a
period ecosystem may be permanently damaged (Hatlal., 1982).
They said that in Saudi Arabia and the drier pafteast Africa, Sudan,
Ethiopia, the Sahel region of Africa, part of Aaiad other areas, pastoral
nomadism is one of the normal ways of life. Familiellow their flocks
from one grazing area to another. Often a routetraif is used in
successive seasons, causing the vegetation alenguke to be seriously
trampled and over grazed. A pattern of transhumanag be followed, a
combination of seasonal herds migration with suéste cropping,
usually of cereals at a central or home locatiohere the herds return for

a part of the year.

2.12. Influence of Environmental Factors on Vegetain

Patterns

The environmental factors of an area interact affieciathe vegetation
pattern of that area. According to State ForestNefv South Wales
(SFNSW, 2003), there are five types of environmetégtors each
consisting of a number of individual factors, whican be of particular
importance in different areas.

These factors are:

1. Climate:

a. Temperature — extremes, minimum and maximum.

b. Precipitation — In the form of rain, includinguantity, distribution
throughout the year, reliability, extremes and hityi

c. Light — including day length variation, shadowdahading.

17



d. Wind —prevailing wind direction and strengthsulective storms and
diseases carried by air.
2. Soil:
a. Physical characteristics —depth, drainage, on@stetention, aeration,
texture and structure.
b. Chemical characteristics —nutrient contentsjlawdity and additional
of nutrients.
3. Topography:
Topography modifies the effect of climate and doyl increasing or
reducing more or less favorable moisture factors.

. Past history:

. long term climatic changes

. Past destruction, such as fire and clearing

4
a
b
c. Introduction of new organisms, animals, plaimsects or diseases.
5. Living organisms:

a. Local flora growing in the area.

b. Local fauna —seed distribution and loss (throoghsumption), loss of
plant (through consumption and damage).

c. Microorganisms —decay organisms, pathogens.

d. Humans —Logging, clearing, burning, and grazing.

e. Fires —Destructive effects, beneficial effects.

2.13.Rangelands Problems

2.13.1 Change in rangeland areas

Because economic and social values change constaht# area of
rangeland in the world varies from year to year. &@mple large areas of
land in the central Great Plains region of the &mhiStates have been

shifted between rangeland and crop land severaltioring the past 100
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years (Holechekt al., 1989). According to Peter (2000), the nomadshav
probably have justified complains of declining fgearesources. Most of
their argument is directly related to the reductwdmrazing lands because
of the expansion of mechanized and traditional gmogp However, it
could not be inferred that the 75% decrease instoaad grazing land in
the Rawashda Wad Kabo area of eastern Sudan mestr@ecades led to
a similar reduction in forage supply.

The area of rangeland in the world is expectedeidle substantially in
the next 30 years. Large amount of the rangeland&frica and South
America are presently being converted to farmlamtiss trend is expected
to continue until most of the potentially farmaldend is put under
cultivation. Rapid increase in the human populatrah necessitate the
farming of all available lands on these continefte expected rangeland-
to-farmland conversion could decrease the amourdrgjeland by 20% to
30% in Africa and as much as 40% in South Amemcthe next 50 years.
In some instances this conversion will be temporang will cause

degradation of the land resources (Holecleekl., 1989).

2.13.2 Increase in human population

Trend in human population growth and economic dgwakent will have
considerable influence on how rangeland will bedusethe coming years
although the emphasis may shift among rangelandugts, the rapid
increase in the human population will undoubtedkerangelands more
important to humankind than ever before (Holecktek., 1989).

A rapidly growing human population and its assaastresses have
placed communal or open access natural resourc®s urcreasing strain.
The human population of the sub-Saharan Africa iewiqhg at an
unprecedented rate. The 49 countries in the regiomently have a
population of 500 million. According to the WorldaBk the population is
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expected to reach 676 million in the year 2002 3294 million by 2025
(Winrok International, 1992). Degradation, evenlésert like condition, is
reported well away from the desert front in ardest have high human
population concentrations, leading to excessive dvootting and crop
cultivation in areas where it is not suitable (Pearl991). He stated that a
rapidly expanding human population escalating démfran of natural
resources and increasing socioeconomic pressure &lavwncreased the
complexity associated with the management of ggagystem.

In recent years human population increase has exatetl the spiral in
which the people are involved. Population increasesamong the highest
in developing countries. Darfur Joint Assessmengditin (DJAM, 2006)
reported that the population of Darfur has incrdasabstantially during
the last 50 years. In the past three decades Daflion has witnessed a
significant population movement within the regiardao other regions or
even to neighboring countries. Simultaneouslyas heceived an influx of
migrants from neighboring countries mainly Chade Bipatial distribution
Is largely affected by resources endowment, cultmd historical factors.
However, recently political upheavals have enormouwsffected the
population distribution. Darfur Population densitgs increased from 3
persons/krhin 1956, to 4 persons/Krm 1973, to 10 persons/Krin 1983,
to 15 persons/kmin 1993, to 18 persons/Knin 2003 (DJAM, 2006)
almost six folds. No doubt this situation will &kian increasing potential
demand on a degraded natural resources, the oygowing population
represents the most important reason that prebsesesources of a very
fragile environment. Furthermore, droughts and dé®sation exerted
even more pressure on the natural resources (B26Git). Hubert (1991)

mentioned that population growth and urbanizatisoally augment the
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pressure on prime rangelands and forests, whichtheme converted to

cropping or urban land.

2.13.3.Increase in livestock number

Between 1974 and 1982 cattle population in the dvioitreased 3% while
sheep population increased 9%. Developing countugh rapidly
increasing human populations, such as Sudan, Kem,Mexico have
experienced large increases in cattle and sheeplagams (Holechelet
al., 1989). They stated that in developing countriesge livestock
number in the next 25 years are expected to ineraagven faster rate
than for the last 8 years as more and more hesfene a declining land
base due to conversion of rangeland to crop larfds Will place
tremendous pressure on rangelands in these cauntrie

Worldwide, there are at least 40 million pastotalisho depend on natural
grazing for their livestock, most are subsisterneelars and more than half
are in Africa. Rapid increase in human and livelstpopulations in this
century have contributed to increased grazing presgarticularly in arid
and semiarid environment (Wiggin, 1991). Etienee al., (2002)
postulated that livestock increase can contribuggatively towards
management of natural resources. Heavy grazing vesnthe vegetation
cover, thereby exposing soil surface to erosionl, @ntinued long term
heavy grazing would result in deterioration of pgacommunities. Grazing
intensity generally affects vegetation cover whicltrease bare soil
percentage, (Lazim, 2009).

2.13.4.Burning
Fire, which was a natural force that shape and taairthe grassland, is a
management tool that may aid in restoring and raaiimtg grass cover.

However, fire also aggravates the risk of increggrosion and further soil
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degradation because protection afforded by vegetais reduced
immediately after the fire (White and Loftin, 2000)he removal of
vegetation cover by fire is an important driver @afrface run off and
erosion processes, as it reduce the frequency iaadt vegetated areas
over the landscape. Consequently the removal oétaéign exposes the
soil surface to the energy of rain drop impact ffey surface aggregate
stability and the permeability of surface soil laye water infiltration
(Baker, 1988; Simanton and Renard, 1981).

2.14. Rangeland Utilization in Sudan

The rangeland utilization refers to the percentgde annual production
of forge that has been removed by animals througlgoazing season
(Stoddartet al., 1975). SRM (1974) defined range utilization & t
percentage of the current year herbage produatmmsumed or destroyed
by herbivores.

The area affected by range degradation and desatitiin in Sudan
includes the semi-desert zone and the low rairdaltannah (Shaban,
1990). These ecological zones cover most of narntheemd western
Kordofan and Darfur regions and some parts of eéatrd eastern regions.
Sudan's Soil Conservation Committee (SSCC, 1944¢laded that, soll
deterioration and desertification that have ocalird 944 was attributed
to the general misuse of land rather to the perioliimatic changes.
Currently some environmental factors and humarvidets which led to
degradation were believed to be desert encroacharehtlesertification,
overgrazing, expansion of traditional rain fed farghand seasonal fire
outbreaks. The degree of overstocking of the ramgklvas demonstrated
by Darag (1983) who estimated the national grovete rin animals as
being 3.7, 4.3, 5.7, and 2.25 % for cattle, shegmts and camels
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respectively leading to continuous livestock popalaincrease on the
same rangeland area resulting in overgrazing.

Animal census (Ministry of Animal Wealth and Fisiesy 1997) has

indicated that 90% of livestock population was od/fy nomads, there
was always an imbalance between the available @msrpeoduced from

the rangeland and their carrying capacity.

The expansion of areas under cultivation at theerge of areas classified
as rangeland was also considered a major consttaintangeland

utilization in Sudan. With increasing human popolatthe areas allocated
for crop cultivation increased at the expense ofedand. The area of
traditional rain fed farming in western Sudan (Kafeth, Darfur, and

western White Nile) increased from one million fadd in 1960 to 6.8
million feddans in the years 1979-1980 (Ministry adriculture and

forestry, 1983). RPA (1994) reported that firestagsed more than 35%
of the total forage produced from Sudan rangelauiBng to causes that
were responsible for changes in the vegetationrcdVater provision also
constrained utilization of range resources in soamneas and led to

overstocking in other areas (Hana, 2007).

2.15. Quality of Range and Pasture

The availability of pasture, the structure of tiveasd and the nutritive
value of its components reflect the characteristicthe species present,
the environment which determine their growth seeese (Humphery,
1991). The quality of harvested forage dependselgrgpon its protein
content and total digestible nutrients. Theseum,tdepend upon the age
of the forage when it's harvested (Roy, 1979).Butled Bailey (1973)
reported that, at early growth stage of foragetgléime leaves contain high

moisture, protein, minerals, and low fiber and ligThe cell constituents,
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as protein, lipids, soluble carbohydrates and deluhinerals decreased
with increased age. The cell wall fiber increasedl &ecome more
lignified (Meirion et al., 1973). Poor quality hay remains in the stomach of
the animal about twice as long as does high quidigge. As the level of
the roughages is increased in the ration, the tmiy of energy, dry
matter, organic matter, and nitrogen free extratitdecreased, and crude
fiber digestibility will increase (Roy, 1979).

2.15.1. Factors affecting forage quality

Plant maturity, lignifications and cell wall conteare the main preharvest
factors affecting forage quality. Leaf losses, mixal processes, and
heating are largely responsible for post harvewgraeation. Reduction in
protein availability through heating is perhapsii@st significant factor in
damp hays and wilted silage (Yn and Thomas, 19E#)\ironmental
factors that affect plant growth have a profourféafupon forage quality.
Knowledge of these is vital for proper managemertt manipulation of

plant selection, fertilization, and maturity (Wdis, 1983).

2.15.1.1. Drought
Severe drought causes loss of pasture qualitye $eaf growth is arrested
and senescent material is less digestible ancateseptable to stock. Mild

water stress increase pastures quality (Wiliso831.9

2.15.1.2. Age of rangeland

Young pasture growth lead to higher organic matligestibility and intake
than pasture reserved from grazing. The decreasatnitive value with
age is phenomenon observed through tropical camifSonejiet al.,
1971).
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2.15.1.3. Palatability and preference
Palatability which contribute to range quality iefided as "plant

characteristic or condition which stimulate a selecresponse by animal”
(Heady, 1964) or " The relish with which a partenuspecies or plant is
consumed by an animal " Range Term Glossary Coemit(RTGC,
1974). Preference, on the other hand, refers exgeh by the animal and
is largely a behavioral response (Heady, 1964).

2.15.1.4. Grazing management practices

The most difficult part of pasture livestock progre proper utilization by
grazing or harvesting the forage. Cheep and effidigestock gains come
from grazing the forage when it's tender, palatabith high protein and
highly digestible (Roy, 1979).

2.16. Grazing Systems

Range forage is one of the most important resoui@memeeting the red
meet requirement of the world’s human populationthle past, it has been
exploited through heavy, uncontrolled grazing. Notleere are principles
of scientific management that can be applied torawp the range
resources and ensure a sustainable yield of goodssarvices from
rangelands. In order to apply these principlesziggpuse must be planned
and plan executed. Several planned grazing syst@savailable to
improve range productivity. The first considerationplanning range use
Is to insure that the basic plant and soil resausre used in such a way
that they continue to be productive under the ggaaystem employed.
The selection of particular system will depend ugmnkind of vegetation,
the physiology of the range, the kind of animalsd ahe management

objectives of the operation (Abusuwar, 2007).
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2.16.1 Continuous grazing

Livestock are kept on one area of land, on whidy #@wre allowed to freely
move and graze “controlled” through the placemeitsalt blocks and

mineral licks and opening and closing of stock srtoreholes and other
water supplies. Continuous grazing in the abserfceraper planning

frequently leads to problem of overgrazing (Ffdtli al., 1995).

2.16.2 Seasonal grazing

Livestock are confined to one area in the dry sea@sal to another area in
the wet season. A feature of this system is thatayea of land is grazed at
the same time each year. Rangelands that typisaffer misuse are those
which are grazed regularly in the wet season. Taergeseasonal grazing

system is acceptable only during the wet-seasoazifdy area is large in

relation to the size of the dry —season grazing ar&l number of livestock

(Ffolliott et al., 1995).

2.16.3. Deferred grazing

Deferred grazing implies delaying grazing until thest important forage
species have set seeds. The longer the beginnigigapihg of a range unit
can be delayed, the better opportunity exists fw mplants to become
established and for old plants to gain vigor. Def@rgrazing has certain
theoretical advantages. If grazing can be defeenezty few years, then

forage plants have better opportunity to reprod@deisuwar, 2007).

2.16.4. Rotational grazing

Rotation grazing, or alternate grazing, involvesdsuiding the range into

units and grazing one range unit, then anotheregular succession. The
rotation system of grazing is based on the assomptiat animal in large
numbers make a more uniform use of the forage, thatla rest from

grazing is beneficial to the plant, even thougimiist support a greater
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number of animals during the shorter time duringicwhit is grazed.

Certainly proper rotation grazing result in morafarm utilization and

less selective grazing, which is harmful, is expdcto take place. The
disadvantages of the rotation system are embodieitha extra cost of
fencing and moving of animals from unit to the othie addition, the

concentration of animals in small area may resulthealth problems,
especially when there is an epidemic disease wtachspread quickly to
the herd (Abusuwar, 2007).

2.16.5. Deferred rotation grazing

In balanced rotational grazing system a periodefégment is applied to
each block, with successive grazing periods inoakbat different times of
the year. Each block is grazed for equal periodhduthe growing season,
which normally 12 months on grazing lands regiogle&ion of a grazing
cycle among the blocks is determined largely by t¢bedition of the
grazing land, species and type of livestock, antyeland management
objectives. The main reasons of deferment areltovad buildup of food
reserves in forage species and to allow plantet@eeds. The number of
blocks in balanced rotational grazing systems iserdaned by the
condition of the rangeland and availability of wat&he blocks should
have similar carrying capacity. Grazing systems 4ofor 5 blocks
characterize situations with one rainy seasonerytar.

Some forms of compromise, taking into account tvelability of water,
condition of grazing land and species or type w#dtock, is necessary in
determining the number of blocks (Ffolliettal., 1995).

2.16.6. Rest rotation grazing
Rest rotation grazing is a system wherein the dsdepart of the range is

given complete rest for an entire year. It is samilo deferred rotation
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grazing, deferred mainly in longer rest period hedvier use of the grazed
portion, since, unlike deferred grazing; the restipn is not grazed at all
(Abusuwar, 2007).

2.17. Effect of Grazing on Herbaceous Production

Grazing reduced leaf areas of plants at least teampg but the overall

impact of grazing on plants depends largely upan ¢ktent to which

carbohydrate reserves are affected. The timingratigg is important,

with two periods being crucial — the period of aetplant reproduction

and the initial period of carbohydrate storagetld.its known about the
critical levels of carbohydrate reserves that areessary for most forge
plants, although it is known that plant speciey\aeatly in their response
to grazing. Response to grazing is related to plbggand morphology of

plants, environmental conditions and level of grgzi

Grasses respond differently to grazing than woothntp do, largely

because of differently in the location of meristémassue.

Meristematic tissue in grass is located at the lbdstems, often close to
the solil surface. In contrast woody plants havstepiic tissue, or buds, at
the end of branches and therefore, elevated albevedil surface, making
them more susceptible to grazing. Appropriate l@fajrazing on woody

plants can stimulate lateral growth and increasgef@roduction at the
same time (Ffolliotet al., 1995).

Method of reproduction also affects responses tarigg plants that

reproduced by seeds, including most of grassesfaend, can recover
from grazing, drought, and other disturbancesldveatd to produce seeds.
Annual plants reproduce vegetatively by rhizomes more resistant to
grazing mechanical injury and, furthermore able $tore more

carbohydrate than can be stored in seeds.
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Defoliation of plants by grazing early in the grogi season is less
injurious to plant than grazing late in the seadonall situations, the
greatest effects on the physiology of plants oeduen the plants are under
stress, for example, during drought (Holechatkal., 1989, Patt and
Gwynne, 1977).If grazing is allowed too early ie tirowing season or too
frequently throughout the grazing period, it lowéns production of dry
matter by reducing the leaf areas and light inferoa, resulting in lower
plant growth rate (Ffolliotet al., 1995). When a forage plant shift from
vegetation to reproductive development, intensezigga can prevent
formation of flowering shoots. Promoting furtherogith of leaves and
production of secondary branches, however, theadimited rate to which
any plant can be grazed and still survive (Ffdllebal., 1995).

2.18. Effect of Pastoralism on Rangelands

Most observers of the nomadic grazing system agteddorage resources
are declining, as any equilibrium which may havastex between
nomadic herds and forage resources in the past baea destroyed
(Walker, 1980. In Botswana defined the major problem of the pastor
regions as over-stocking leading to certain ecchgdisaster, too little
lands, the local rangeland could not carry an m®ed cattle population
and that beside localized problems, the qualitythef environment is
deteriorating. At times of drought, pressure onzogyg land and water
resources, is leading to marked deterioration mgegproductivity. In Mali,
the vegetation is devastated in radius of 20-30akound the permanent
water owing to increased human and animal populatmncentrating in
the dry season. Pastoralist and agro-pastoralismhedp mitigate the
effect of land degradation, but certainly cannolvesathe problem in
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isolation. They could contribute to slow down thegchdation processes,

but they alone cannot eradicate them (Lehouerdg0)19

2.19. Degradation of Vegetation Cover

Degradation of vegetation is the quantitative andfealitative reduction

of the vegetation cover resulting from various dastincluding human

induced activities and sever prolonged drought umpder land resource
management. Under natural condition, and in thesystems prone to
desertification, plant cover varies from sparsaam-existent in the desert
and the arid zones to relatively dense in the wpsgts of the semi-arid
regions. Plants are more vulnerable to degradatiohe drier parts of the
arid region than the wetter parts. Degradation h&f vegetation cover
exposes the surface of the land and makes it \albiterto soil erosion

(Mustafa, 2007).

2.19.1. factors affecting vegetation degradation

2.19.1.1. Demography

The accelerating growth rate of the populatiorgeneral, and pastoralists,
in particular, and their herds of cattle, sheepatgoand camels in
developing countries increased animal and humarsspre around
watering points and settlements producing spottyratbed areas. Under
such conditions overgrazing is enhanced resultmgncrease of these

degraded spots, which over time join to form adadgsertified area.

2.19.1.2. Laws and legislations

The presence of laws and legislations for protgatiatural resources and a
good strategy for their enforcement is essentiactmserving the natural
vegetation. In many countries like Sudan there sarficient laws and
legislations but with many loopholes coupled wittwaak enforcement
system (Mustafa, 2007).
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2.19.1.3. Poverty

Poor communities in rural dry areas depend on finagile ecosystem for
sustenance. They rely on the natural vegetatiomgking homes, animal
enclosures and for provision of energy. Becausegmferty they are
deprived from the use of modern technology and edishito the following

vicious circle of poverty: poverty — overuse ofdila ecosystem — land
degradation — desertification — reduction of prdolity — increased

poverty (Mustafa, 2007).

2.19.1.4. Horizontal expansion in mechanized rairefl agriculture
Dregne (1985) stated that mechanized rain-fed aljui@, by its very
nature, poses series problems for soil conservatoimanagement. These
problems include:
» Stripping of natural vegetation from large tracté land for
cropping.
* The soil remains bare and therefore subject to embion over
several months each year.
* Drought-tolerant crops are selected for plantimgl ammono-cropping
Is practiced.
» Fertilizers are not applied in Sudan.

All these problems exacerbate further land degranldnty soil erosion.

2.19.1.5. Improvement of animal health services
The development of veterinary services and wateéntpan rangelands
coupled with poor range management and lack ofayeaarkets results in

high growth rate of animal population, overgrazamgl land degradation.

2.19.1.6. Government policy for nomad movement
Restriction of the movement of nomads, forces thegraze their animals

In a restricted area with on rest period for regatien of vegetation.
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Nomadism should be considered elaborating a rarageagement strategy
(Mustafa, 2007).

2.20. Desetrtification

Desertification is the formation of desert like ddions, largely through
human actions, in areas that don’t have desertatds) biological
productivity declines while the prevailing climatendition are thought to
remain constant. Human activities implicated asseawf desertification
include uncontrolled livestock grazing, burning,aslocutting, temporary
cultivation, and abandonment of semiarid to armllaAfrica has been the
focal point of concern over desertification durthg past 20 years because
of continued drought in the Sahel region. Theseughts have caused
tremendous losses of livestock and human hardghiporld conference
was held on desertification in Nairobi Kenya in T9Tomprehensive
reviews on the subject desertification are providgdUN (1977) and
Glantz (1998). Past climatologically data showeat dirought has been a
recurring phenomenon in the Sahele (Winstanley,3L9Bowever, the
effects of drought on the vegetation have been rfiagnn recent years
because of rapidly increasing human and livestagufation. He also
stated that there is some evidence that recentgbtethave been more
severe than those in the past (Elnour, 2007). @seing is often blamed
for worldwide desertification, which is partly truend partly false
depending on the situation. It depends certainlyovargrazing intensity
and also overgrazing duration, which can be medsuranonths, years,
decades or even centuries. Apart from prolongedghts, acceptable and
fixed stocking rates will cause temporary overgrgzin some years
because of grazing capacity fluctuations. Damageh&o vegetation is

usually repaired by natural processes. Stockingsrand managerial
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systems that result in continual destructive giguane a major cause of

desertification on rangelands (Rahma, 2015).

2.20.1. Desertification processes and land use ®ysis
Desertification processes vary with the prevalemtd| use system. The
three major land systems in the ecosystem prodegertification include:

rangelands, rain-fed croplands and irrigated |gMisstafa, 2007).

2.20.1.1. Rangelands

The most common degradation process in these laridle degradation of
vegetation cover via overgrazing of desirable peiss that causes
invasion of less palatable grasses, forbs, shrulos poisonous plants.
Furthermore, woody plant species on grazing lamescat for fuel wood,
building, implements, bush fencing and other puesosRemoval of
grasses and wood expose the soil to acceleratsmeroy wind and water.
Trampling by livestock causes soil compaction andaaces soil erosion
(Mustafa, 2007). Fire in semi-arid and sub-humigioe can control the
spread of undesirable shrubs and trees and eneoubeyg growth of
unpalatable grasses. The beating action of raipsdom bare soil and the
pressure exerted by the hoofs of the livestock theemajor causes of
surface crusting. Crusts reduce infiltration rated increase surface runoff

and thereby enhance water erosion.

2.20.1.2. Rain-fed croplands

The preparation of a cropland begins with the resho¥ native vegetation
cover, woodcutting and cultivation or burning oagges thus exposing the
soil to accelerated wind and water erosion. Undeual cropping, the soil
Is unprotected during the period from harvest tedsey of the next crop
and during the clean fallow period, if practiceal,cbnserve soil moisture

or mineralize organic nitrogen in the soil. Duritigese periods, the soll
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will be exposed to erosion. The use of tractorslaaly tillage machinery
increases subsoil compacting and the raindrop impag result in surface

crust formation; both effects accelerate soil &nosi

2.20.1.3. Irrigated lands

The main desertification processes in these lamdssalinization and
sodication. The irrigation of salt affected soil time arid and semi-arid
regions may cause the accumulation of excessivauaimaf salts in the
root zone. However, if the land is left unprotecatieding the fallow period,

it will be vulnerable to wind erosion (Mustafa, 200
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CHAPTER THREE
MATERIALS AND METHODS

3.1. The Study Area

The study was carried out at North Darfur StatejaBu(Figure 2). The
State lies between latitudes 12° 30' and21°Noand longitudes 24° 00
and27° 30E within the arid and semi-arid zones. Based onageannual
rainfall amounts and soil types the state can belell into two main
geographical zones: Desert and semi-desert, arad aam®unts to about
296,400 ki, about 60% of it is rangelands. The state includ&s
localities; Alfashir, Kutum, Milliet, Dar elslam, awella, Elsirief beni
husien, Umkaddada, Eltiwesha, Elaiyd, Kabkabiaf &amra, Karnoy and
Eltinna. The total population of North Darfur State estimated at 2.1
million. The rural, urban and nomadic populationsigtitute 64%, 16.8%
and 19.2% respectively (Adam, 2013). The majority tbhe rural
populations are small farmers who cultivate cropsl @aise a small
number of livestock.

Animal production is the mainstay of the economytleé State and the
state is considered among the leading regions d&isin terms of animal
resources estimated as 6916641 heads of sheeZD§Bdats, 1331486
camels and 400594 cattle (Animal Statistic and ittagy Admin, 2009).
The study site is located at Alfashir locality. Teidy is conducted at
three sites, the first site is Ummarahik 25km natlfashir, the second
site is eastern part of Alfashir about 5km andtthel site is Berka 30km
west of Alfashir.

There are three distinct seasons at the areaothainy season or autumn

from June to September, the cold season or wimten fiNovember to
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February and the hot dry season or summer from iMarday. Table (2)
shows the average annual rainfall for last ten@eawas 218.09 mm.

The mean, minimum and maximum temperatures areCiaid 34.7€
respectively (Table 3), (Alfashir Meteorologicab&on, 2013).

Generally the major geology formations in Darfualfle 2) according to
Hunting technical Services (HTS, 1976) are:

(a) Basement complex rocks covering more than 45%earea. These
don't bear ground water aquifers and water avditgh$ confined to some
localized fractures.

(b) Naga formations which are rarely found as ajcon the surface.
These are composed of fine grain and are poor nmsteof carrying
groundwater.

(c) Nubian sandstone covers more than 30% of Dalifflais formation
bears rich water aquifers.

(d) Tertiary volcanic which is formed after volcaneruptions and is
mainly found in Jabal Marra area.

(e) Um Ruawaba formation lies over the Nubian Seoms

Vegetation type is closely associated with rainfAé the amount of
rainfall increases, so do the height and densityvefetation. The
vegetation composition will contain more preferadhel palatable types as
the rainfall increases. Ibrahim (1984) using Janksod Harrison zonation
of the Sudan vegetation (1958), classified the arda semi-desert
vegetation.

This zone is characterized by sparse and patchgtaggn cover, mainly
formed of thorny scrub trees. The dominant tre€iggeareAcacia senegal
(Hashab)Acacia mellifera (Kitter), Boscia senegalensis (Mukhait), Acacia
tortilis (Seyal),Acacia nubica (Laot), Faidherbia albida (Haraz),Maerua

crassifolia (Sereh), andalanites aegyptiaca (Heglig). Annual grass cover
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composed mainly ofCenchrus sp (Haskanit), Aristida sp (Gaw),

Echinocloa colonum (Difra), Eragrostis sp (Banu), andDactyloctenium
aegyptium (Abuasabi).

Figure (2): Map of the Sudan, Location of North Darfur Statel study
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Table (1): Average maximum and minimum temperature and reativ
humidity at Alfashir town

Month Maximum Temp | Minimum Temp | % Relative Humidity
January 29.4 9.9 25
February 31.8 11.9 21
March 35.2 15.9 17
April 37.9 19 18
May 38.9 22.1 25
June 38.5 23.3 32
July 35.8 22.9 51
August 34.6 22.3 58
September 35.8 21.8 45
October 36 19.5 31
November 32.7 13.7 26
December 29.8 10.5 25
Average 34.7 17.7 31%

Source: Alfashir Metrological Station, 2013.
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Table (2): Annual rainfall at Alfashir locality from 2000 2013.

Season Apr (May |June |[July |Aug |Sep | Oct | Total
2000 NR | 21.7| 21.1|100.4| 76.2 | 27 | 21.6| 268
2001 NR | 1.4 | 436| 68 | 33.3|18.9| NR | 165.2
2002 NR | 3.3 | 21.1| 58 | 55.6 | 27.4| 1.3 | 166.7
2003 NR | 3.8 | 16.3| 69.5| 97.8| 48 | 2.1 |194.3
2004 NR | 0.6 | 28.4| 42.2| 36.6 | 8.7 | NR | 116.5
2005 NR | 23.3| 45 | 58.9 188.5| 42 | NR | 317.2
2006 NR | 1.2 | 87 | 78.3107.9| 52.1| NR | 248.2
2007 NR | 87 | 3.9 | 42.9|205.3| 20.2| NR | 281
2008 6.1 | 15| 54 | 37.9| 834|248 NR | 159.1
2009 NR | NR | NR | 70.7 | 37.9| 9.5 | 13.4|131.5
2010 NR | NR | 89 [108.4| 694 | 37.4| 15.9| 240
2011 NR | 421 79 | 186 | 50.6 | 28 | NR | 147.2
2012 NR | 19.2| 18.7 | 59.5 | 166.9| 23.4| NR | 287.7
2013 NR | 0.9 20 139 | 67.5| 25.1| NR | 252.5
NR = No Rain

Source: Alfashir Metrological Station, 2013.
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Figure (3): Soils of North Darfur State
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3.2. Sampling Procedure
This study was conducted at Alfashir locality, NoBarfur State, at late
rainy season in September 2012 and September Z023study was done
at three sites:

1- Site one is Ummarahik which is located in the nemthpart of

Alfashir town about 25 km.
2- Site two is Fashar located in the eastern partifaisAir about 5km.
3- Site three is located in the western part of Aliaabout 20 km and
east of Berka village about 7 km, given name okBesite.

Three transect lines of 2 km length were selec@edomly in each site, the
total number of transects at the study area we(@x9). In each transect
three points were taken with 500 m apart, so thmebmr of points in each
site were 9 (3x3), and this made 27 (9x3) pointhantotal area. At each
point 2 quadrates (1Inwere taken with 50 m apart, so the number of
guadrates taken in each site were 18 (6x3), andtdted number of
guadrates in the area were 54 (18x3).
Plant composition, litter, bare soil, rock or grisvand droplets data was
collected at one meter intervals along the 100pe tasing a loop of 3/4
diameter. For quadrates size, the maximum numbeplaif size range
(0.4nf — 1nf) for forbs and grasses (°ywas useas reported by Lee and
Hanus, (1999).

3.3. Botanical Composition

The loop method (Parker and Harris, 1959) was usecheasure plant
species; litter, rock/feces and bare soil at eveeyer along al00 m tape
placed at the point of each transect by using 0l@6p. Data were

recorded in specified sheets (photo 1 and 2).
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Photo (1): Part of rangeland around study area

Hits on plant, litter, bare ground, rock were relsat. The total numbers of
hits along each point equal 100 hits. The followetgiation was used to
calculate the percentage of plant composition, bso#, litter, and

rock/feces.

Factor*% = total of hitsof factor X100

Total number of hits
Factor*= It represent the plant composition or bare sollttar or rock or
droplets.
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Photo (2): Use of loop to measure plant composition in thestrea

3.4. Vegetation Covers

Cover is defined as the area of ground that is mecuby the above-
ground parts of each species when viewed from alfikeat and Coker,

1992). It was estimated as a visual percentagbeofjiadrat covered by
plant material (Bonham, 1989).

To determine the ground cover percent, 1x1m quadvate placed along
the 100m tape at 50m intervals. Ground cover pérs@s estimated for
each quadrate and recorded. The ground cover peestimated was

summed up and divided by the number of all quadraieyet the average

ground cover of the area.
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3.5. Plant Density
Density is defined as the number of individualsigiven unit of area. It
was determined by counting of plants rooted wigaich quadrate ( Photo
3), (Bonham, 1989) as follow:

Density =  No. of individuals in each queatey

Average plant density =the total number of a speciesin all quadrates

the number of quadrates taken

Photo (3): Use of quadrate to determine density, cover andymtovity

3.6. Plant Frequency

The frequency is the percentage of the quadratectivdains at least one
individual of certain species (Barboetral., 1987). Species frequency is
the probability of occurrence of species in randomit systematically
placed quadrates (Slingsby and Cook, 1986). Plaguency helps in
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determining plants distribution and their order ddminance (Darrag,
1996).

The species frequency was obtained by dividingntiln@ber of quadrates
in which the species was present by the total nummbguadrates taken.

% Species frequency he no. of quadrates contain the species X100
The total number of quadrates taken

3.7. Biomass Production

This term means the amount of dry matter in tot@s) that range site can
produce annually. It was determined by quadratdaakt of sampling. To
determine the dry matter production 1x1m quadnates placed along 100
m tape at each point at 50 meter intervals. Théldesampling procedure
(Wilm et al., 1944) was used to measure biomass productiotiiihe
study area, the number of quadrates were 54. Tdre ppecies inside each
guadrate were clipped at 2.5-3cm above ground lgraking level). The
harvested forage species were then placed in jgesrand oven dried at
70°C for 48 hours (AOAC, 1990). Then the oven-driadterials were
weighed using an electric sensitive digital balantee dry matter per
guadrate was obtained by dividing the total wemftdll quadrates by their

number. Then the dry matter per hectare was egdnattones.

3.8. The Carrying Capacity

According to Mustafaet al., (2000), the proper use factor is 50% that
means half of the forage production was used ftgrdening the carrying
capacity. According to Holecheck al., (1989) livestock units consumed
dry forage equivalent to 2.5- 3% of their body weiger day. The
carrying capacity was calculated according to tagydequirement of a

Tropical Livestock Unit which is equivalent to 7Kg as reported by
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Mustafa et al., (2000). Carrying capacity can be determined as
hectare/TLU/year (ha/TLU/Y) according to (FAO, 1%80Carrying
capacity was calculated as follows:-

Carrying capacity = consumption / production

Ha/AU/day =Animal requirement per day
Forage production/ ha

Ha/AU/month =Ha/AU/day
30

Ha/AU/ year =Ha/AU/month
12

3.9. Degree of Grazing Intensity

The degree of grazing intensity was determinedgusnethod similar to
what was used by Salta& al., (1999). In each quadrate the intensity of
grazing was assessed as level | if it estimatedss96vel Il if it is >50%
and <75%, level Ill if >75% and <100% and level I¥it reached
100%grazing.

3.10. Tree Density
To determine the tree density in each site, thraasect lines of two

kilometers length and ten meter width were selected area of each
transect were two hectares, each tree was idehtdietrees in the transect
area were calculated and divided by two to obtaendensity per hectare
in each transect, then the average density fotredls in each site were
determined (Khatir, 2006).
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3.11. Data Analysis
SPSS software program was used to tabulate and/sasalthe
collected data, descriptive statistics were usefdrésent the results.

Grazing intensity assessed based on Seltalz, (1999).
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CHAPTER FOUR
RESULTS AND DISCUSSION

The study investigated the effect of grazing ongedands vegetation
through assessing the range attributes, range ngMs, species
composition, species frequency, carrying capaciyge condition and
trend at three sites (Ummarahik, Berka and Fadoarjwo consecutive

seasons.

4.1. Range Components
The unwise utilization coupled with the frequentley drought that hits

different parts of the world, severely affected tient composition, and
there is a serious change in vegetation composdéioh structure due to
range deterioration, animal stress and human #@esviThese factors have
all contributed to range degradation and changspiecies composition
(Elnour, 2007).

Results in Table (3) showed the percentage of razgmaponents in
different sites for two seasons; average plant @smipn was higher in the
second season when compared with the first seaboa. low plant
composition in these sites in the first season tmaycaused by heavy
grazing, while good vegetation components may hebated to the
stability of the rain fall to some extent in theeay Skerman (1962) stated
that the botanical measurement carried out dureg Kordofan special
fund project, indicated that the trend in the vagieh composition is
towards the development and survival of the sheedl annual rather than
perennial species. Litter is any dead plant mdténgt is in contact with
the soil surface. Litter provides a major sourcéhef soil organic material

and the raw materials for onsite nutrient cyclifhggra, 2008). Results in
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Table (3) and figure (4) illustrate that litterrpentages was low in the
different sites, the low litter percentage may h&e do low rainfall
characterizing the semi arid areas, which resuttddw vegetation cover.
Coleman (1992) reported that litter in a pasture iBinction of forage
growth, senescence, harvest and decompositioraythe also due to both
the continuous grazing of the available sparse taéigea and the
redistribution of litter by wind and water. Naeghal., (1991) and Jensen
and Gutekunst, (2003) reported that the standird) falien litter mass
generally decrease with increased grazing inten3ibe results of this
study are in close agreement with the findingsaiim (2009) and Altome
(2011) who observed that standing and falling rlitteass generally
decreased while amount of bare soil increased witheasing grazing
intensity. Bare ground is exposed mineral or organil that is susceptible
to raindrop splash erosion (Morgan, 1986).

Table (3) and figure (4) show the bare soil peragat the second season
had higher bare soil than the first season. Thé bigre soil percentage
may be caused by low rainfall, overgrazing and cadfural practices.
Heavy grazing can also cause soil erosion, lossodf structure, and
deterioration of soil environment (Scholl and Kiang 1996).

The results of Zhaosat al, (2005) showed that the contribution of grazing
and trampling to bare ground formation was 47.4% #mat of wind
erosion was 52.6%, Wind impact was more severe thah of heavy
grazing. The variations between sites may be cabgecariable rainfall
and sites potentialities. This variation was aggted by grazing and
agricultural practices. Bennett and Adams (199ppred that spatial and
temporal variability of rainfall in dry lands ressiin a complex association
between vegetation and soils, notably organic mattetrients and

microbial activity.
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Table (3): Mean vegetation measurements in all sites at sedai? and
2013

Parameter 2012 2013
measured
%

Berka | Fashar | Ummarahik | Average | Berka| Fashar | Ummaraik | Agerage

Plant % 51.11| 56.33 49.55 52.33 | 76.34| 54.78 73.00 68.04

Litter % 11.78| 09.56 11.11 10.82 | 07.00| 07.56 05.00 06.52

Bare soil % | 34.22| 14.44 34.56 27.74 | 11.33| 20.33 16.89 16.18

Feces % | 02.89| 19.67 04.78 9.11 05.33| 17.33 05.11 09.26
Total 100 100 100 100 100 100 100 100

Figure (4): Average range composition at different sites.
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Table (4): Average species composition percentage at the sduely at
seasons 2012 and 2013

Species Name 2012 Aver compo% 2013 Aver compo%
Alycicarpus ovalifolius 4.67 5.07
Aristida sp 26.75 26.56
Cenchrus sp. 26.25 24.55
Dactyl octenium aegyptium 10.48 10.83
Eragrostis sp. 20.46 22.87
Sesamum alatum 3.40 3.21
Zalya pentandra 7.99 6.91
Total 100 100

O’Connor, (1991) found that rainfall variability e 1 or 2 years could
induce substantial changes in composition. In audito rainfall, spatial
variation between sites potentialities which wafeaéd by topographic
variation can also influence species compositioatid and Noy-Meir,
(1986) reported that the availability of soil resms may act as an
environmental filter, selectively determining thstablishment of annual
species according to their growth requirementsteBetvailability of soil
resources generally allows establishment of larg@ecies, increasing
competition for light and leading to competitivesplacement of smaller,
less competitive species (Grubb, 1985; Tilman, 198&ne, 2001). Thus,
within the range of productivity (resource availdp) in which each
species occurs, its abundance increases with siogeaavailability of
limiting soil resources, but decreases when hi¢ghagis of resources allow
the establishment of larger and more competitivecigs. Soil seed bank
and grazing also affects species composition. ldkelig (1999) declared

that the degree of grazing strongly affects theicstire, composition,
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quality and productivity of rangeland vegetationon@nuous intense
grazing leads to vegetation changes such as tha&cespent of palatable
grasses by less palatable plant species, replatehparennial grasses by
annuals, bush encroachment, lower standing bioraadsreduced basal
cover (Kelly and Walker, 1976; Todd and Hoffman99p

4.2. Species Frequency

Table (5), below shows the frequencies of the pfg#cies in the area.
The dominant species frequency wasstida sp 83.34% while the lowest
frequency wadAlycicarpus ovalifolius 41.67% The results of vegetation
measurement indicated that palatable range pladsies are very few
within the plant community in term of frequency qmemed to low
palatable species. The reduction of the palatgi#eies may be attributed
to the fact that the palatable species were sudgjettt intensive selective
grazing by the animals.

There is clear difference between the frequenaigmg two years (Table
5). This variation may be due to the amount of fedin Harrison and
Jackson (1958) stated that density and frequenspecies are influenced

by amount of annual rainfall.

Table (5): Plant species frequency for seasons 2012 and 2013.

Species Name 2012 2013| Average%
Alycicarpus ovalifolius 44.44 38.89 41.67
Aristida sp 75.93 90.74 83.34
Cenchrus sp. 72.22 83.33 77.78
Dactyl octenium aegyptium 51.85 57.41 54.63
Eragrostis sp. 66.67 94.44 80.56
Sesamum alatum 61.11 61.11 61.11
Zalya pentandra 55.56 74.07 64.82
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4.3. Range Attributes

4.3.1 Ground cover

During the last few decades, the range land ressumt general were
influenced by many different factors. One of thesimimportant factors
that influenced the range land particularly the etagon cover is
overgrazing. Results of ground cover percentagethefdifferent sites
were demonstrated in Table (6). The ground cover gemerally low at all
sites. At Berka site, cover was higher in the sdc@ason when compared
with the other sites 51.94% (Fig 4). This refleitis temporal variation in
the vegetation cover between the two seasons asetudt of variable
rainfall. Quite similar values were scored at timstfseason in Berka,
Fashar and Ummarahik (33.06%, 35.50% and 35.56@ecésely). The
low vegetation ground cover in all sites at smalll darge scales was
caused by low and fluctuated precipitation charaate the semi-arid
areas. The vegetation in these locations suffessn fan increase in
livestock numbers that exceeds the carrying capaocit the area.
Overgrazing became widespread and acute. Thi®legptd striping of the
vegetation cover and increased wind erosion andement of sand. Thus
most of the study area suffered from decreaseditiertAccording to
Ayoub (1998) overgrazing caused about 46% of tliledegradation.

The accelerating growth rate of the populationeneyal and pastoralists,
and their herds of cattle, sheep, goats and caatelthe study area,
increased human and animal pressure around watgoigts and
settlements producing spotty degraded areas.

Under such condition overgrazing is enhanced riegulin increase of
these degradation spots, which over time join tenftarge degraded area.
The continued over exploitation an over grazingravéong time have led

to the depletion and exhaustion of rangeland.
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Table (6): The ground cover percentage at the study areaaabss 2012
and 2013

2012

2013

Berka

Fashar

Ummarahik

Average

Berka| Fashar | Ummarakk

Agerage

%Cover

33.06

35.50

35.56

34.71

51.94 38.89 36.39

42 4

Figure (5): The ground cover percentage at the study area.
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Many of the palatable plants have disappeared arlg f@w sparsely

scattered annuals, thorny and perennial specieynurgpalatable remained.

The degradation of rangeland had deprived the tidoks sector of

inexpensive, important and valuable animal fodderd has led to soil

erosion and consequently land degradation.

The main causes of rangeland degradation thatspedsat the study area

were overgrazing and marginal agriculture (Nast®8). Generally grazing
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at the study area was carried out without regarndhéocarrying capacity of
the land or any consideration to its future regatien.

Overgrazing reduced vegetation cover, increased pasund, decreased
productivity and increased soil erosion (Graind®&90 and Gobha, 1991)
The spatial variation in vegetation cover betweggsamay be attributed to
many factors such as the pre-existing variatiorsoihproperties topography
and that affect soil moisture and mineral cont@ayrol et al., (2000) and
Loeseret al., (2007) reported that both natural (floods, firesoughts,
volcanoes, etc.) and human (deforestation, overggaairbanization and
pollution) influences are known to cause massivangBs in vegetation
cover and dynamics. Over-grazing was considerdtieasnain biotic factor
responsible for the low vegetation cover. Besideerograzing or un-
controlled grazing, trampling by domestic livestoick semi-arid regions
always reduces plant cover that protects the saoilgenerally results in soil
erosion and compaction (Branseh al., 1981 and Oztast al., 2003).
Doumbia, (2006) reported that the grazed area &ssl herbaceous cover
compared to enclosure site.

Rangeland management plan should include grazingageanent with the
purpose of increasing the vegetation cover andedsaong the grazing
pressure on the natural vegetation, controllingl&iand numbers of animals
(Proper stocking), when they utilize the rangelandbsolutely essential in
regulating the effects of grazing on vegetationezqhoto 4).

Connolly et al., (1997) reported that when the petof vegetation cover is
less than 30—-40%, runoff and soil loss dramaticaltyease. In vegetation
cover improvement practices we need to maintairertioan 40% vegetation

cover to decrease runoff and soil loss.
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Photo (4):Impact of over grazing on vegetation cover

4.3.2. Plant density

Results of the total plant density of the differsités were demonstrated in
Table (7). The average plant density at differategsswas 27.1 and 29.4
plants/m2 for season 2012 and 2013 respectivelg fHauction of the
vegetation density may be attributed to varioudoia@cincluding human
induced activities and severe prolonged droughdeumpoor land resources
management. Peter (2000) mentioned that overusmeude activities such
as heavy grazing and over cutting of trees in amdito drought and
overpopulation of both human and animal have rediibe densities of
plant species. The palatable species has beerctibij® selective grazing
by the huge number of animals in addition to ecrasinfall reduces the
number and densities of the palatable species.

Difference among sites in plant density were maskadticed, that might
be due to site characteristics and environmentalditions prevailing.

Yousif (2005) stated that the clay soil have redus@ater penetration, held
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moisture at the surface, where it readily evapesratel then often crust over
the surface. While the sandy nature on the otherd htavor good
germination and establishment.

Results of density of the different species wemnalestrated in Table (8),
Aristida sp scored the highest density in Berka at two seaseiise
Alysicarpus ovalifolius and Sesamum alatum scored the lowest density at
Fashar for the second season. The variation iniepeelative density
between sites may be attributed to the spatiahtian in rainfall. Noy-Meir
(1973); Gutiérrez and Whitford, (1987) considerbdttwater availability
through rainfall as the main driving force for gamation, growth and
productivity of herbaceous plants and shrubs id agosystems. Grazing
can also decrease plant density. Qi (2002) repdhichuman activities are

accelerating functional changes on fragile rangkkcosystems.

Table (7): The plant density (plant/fnat the study area.

2012 2013
Berka| Fashar] Ummarahik Average Berkd&ashar] Ummarahik Agerage
Plant 30.06| 22.67 28.61 27.1 36.17 26.11 25.78
density

29

Table (8): The species density (planf)rat the study area at seasons 2012

nik

and 2013
2012 2013

Species name Berka| Fashar| Ummarahik Berka Fashar Ummara
Aristida sp 8.0 4.7 5.0 8.9 6.4 4.3
Eragrostis sp. 6.7 5.7 4.3 7.9 6.9 7.3
Dactyloctenium aegyptium | 2.8 1.8 2.6 3.8 3.7 1.1
Cenchrus sp. 4.3 4.4 6.3 6.2 54 5.3
Sesamum alatum 2.1 3.2 4.6 3.4 0.7 3.3
Alycicarpus ovalifolius 2.9 1.2 2.2 2.2 0.8 1.3
Zalya pentandra 3.2 1.7 3.7 3.8 2.0 3.2
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4.2.3 Biomass productivity

The forage biomass production showed in Table i@t Berka had the
highest production for the second season while &aslad the lowest
biomass production for both seasons. The declindoiage production
negatively affects the family income and health botth sedentary and
nomadic people, this condition may subject the ciéi@ population to
another internal displacement (Adam, 2013). Theatian in biomass
productivity between sites and seasons may be duthe variable and
fluctuating rainfall. Bunderson (1984) stated ttiet amount and distribution
of rainfall received in any given year has a profumpact on biomass,
cover and composition of vegetation, particularyoag the annual species.
Whittaker, (1975) reported that biomass productwil change with
communities or ecological sites, biological divergiTiiman and Downing,
1994), and with latitude (Cooper, 1975). If we cam®p the results of
productivity in this study with those found by Haon and Jackson, Range
and pasture department and Suliman in (1985) (Tapl# is clear that the
biomass productivity has declined substantiallyisTheduction may be
attributed to many different factors such as inseem livestock numbers
above the carrying capacity of the range. As altreduthe armed conflict
that took place in Darfur since 2003, people weyedd to leave their
villages and gathered around certain locationsimfof camps with all their
properties including animals. The grazing intensgyanother factor that
affects the distribution of biomass production la¢ tstudy area. Human
activities mainly overgrazing and agricultural grees are responsible for
decreasing biomass production in arid and semi-&e$ults of De Leeuw
and Tothill, (1990) indicated that with adequatetection and controlled
grazing the forage yield on the rangeland pradsicubled in about 3 to 5
years. SO management plan can include grazing reara&ayg (proper

stocking rate), protection of some areas, apptoatf fertilizer, reseeding
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with the adapted and palatable grasses and legoame®e applied to the

protected areas, utilization of the appropriatewaiter harvesting technique

and utilization of supplementary feeds to decreéhsepressure on the over

grazed areas.

In order to reduce the chance of range resourcesia@tion and to carry

out correct range management system only 50% ofatiraial biomass

produced by the rangelands is considered availdbie grazing and

accessible to animal consumption. The other 50%beileft as reserve, for

wild animals and other unseen utilizations, Valleet1990) said that forage

Is the part of vegetation that is available andeptable for animal

consumption, whether grazed, destroyed by animalkaovested by the

local community.

Table (9): Biomass production (kg/ha) at the study area a@ea2012 and

2013
2012 2013
Berka| Fashar| Ummarahik Average| Berka Fashar] Ummarahik Average
Biomass | 49.96| 44.69 57.39 50.68 72.08 50.4 55.06 59.21

production

Table (10): Some changes at the herbage biomass productivity

Ecological Zone Productivity ( Ton Dm/ha)
1958 1974/1975 1985/1987
Harrison| Range and pasture M. suliman

1) semi desert 0.2 0.1 0.05
2)Low rainfall Savanna  *** ol ol

2.1 Northern part 0.24 0.1 0.14

2.2 Central part 0.33 0.1 0.14

2.3 southern part 0.66 1.5 0.2

2.4 eastern part 0.66 - 0.33

2.5 Baggara 0.99 2.5 0.8

Source: Suliman 1985
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4.3. The Carrying Capacity

It is not easy to control the carrying capacitythe open range land but its
determination is essential for correct utilizatiohthe range resources to
avoid overgrazing and range deterioration. Tablg) (ielow shows the
average carrying capacity for seasons 2012 and.2013

The carrying capacity was determined according taB, (1996) who
reported that the carrying capacity is usually deteed using the proper
use factor (PUF) of 50% in which only one half ofdge biomass produced
Is considered as available for grazing.

This factor of proper use is rather low, this cdiodi is caused by internal
displacement people who depend mainly on greemoplants to support
the needs of their animals and improve their incoAaiob (1998) stated
that 6% of degradation was caused by human aesvitThe carrying
capacity may vary from year to year in the sama aea result of damage
by man and animals or forage production may fluetueccording to the
rainy seasons. This indicates that the carryingcifp of the study area is
very low if we compare it with the total numberstioé animal units utilizing
the area. This can be attributed to the low forageluction of the area since
the determination of the carrying capacity is rdatio quantity of the forage

that the area produces during the season

Table (11): Carrying Capacity (Ha/ AU/ Period) 2012 and 2013

Carrying capacity 2012 2013
Ha/AU/Month 8.88 7.6
Ha/AU/Year 106.56 91.2
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4.4. Range Condition

Figure (6) below shows that the average percentdgdants in the first
season was 52.3%, while in the second season Was 68

This reduction of the range condition may be afiteldl to the pattern of
grazing carried in the area and the intensity afjeamanagement system.
According to Abusuwar (2007) the range conditiondigided into four
classes, Excellent in which the desirable foragecigs represent 76% and
above of the overall plant species composition,dgange, in which the
composition of the desirable plants species raregeden 51% to 75% of
the overall plant species composition, fair range/hich the composition of
the desirable species plants is between 26% to f6@%b the overall plant
species composition while in the poor range thepmsition of the desirable
plants species is less than 25% of the overallt @amposition.

Ecological factors and human activities combinethwiighly variable soll
conditions produce extreme spatial and temporalattan in rangelands
vegetation (Photo 5), the erratic rain in both dinarand distribution may

influence the vegetation species composition (EI207).

Figure (6): Average live plants at the study area in 20122018.
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Photo (5): Effect of human activities on range condition.

4.5. Tree and Shrub Density

Table (12) showed the average density of treesshngbs at the study area.
Results of density of species at different sitesevatown in tables (13) and
(14). Berka had highest trees density which sc@2dand 23 tree/ha at
season 2012 and 2013 respectively. This may beadtiee long distance of

this area from IDPs who is settled at Alfashir towms agreed with Adam

(2013). Fashar scored lowest density 7 and 5 @medhis may be attributed
to the displacement activities; Rahma (2015) st#tatithe range and farms
around Alfashir town is less in trees or low, ahdttdue to influence of

displacement activities.
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Tables (13) and (14) indicate tHzdlanite aegyptiaca was the dominant tree
species in the study area, while other species Vesse This was because
some of these tree species are preferred by anahdéhe study area which
produces leaves during the dry season and was csedbjd¢o intensive
browsing. Some species were influenced by intensiténg for building
purposes, shaking off from some trees for animats fae wood (Photo 6
and 7). Human activities involving clearing or dastion of the area of
natural vegetation also have the potential to arflre the distribution of tree
cover. Reynolds and SmjtiR007) mentioned that the human activities and
the natural variability of rainfall and climate cige as the main causes of
degradation.The removal of economically important trees andulsirby
people, usually for wood fuel and construction otises is regarded as the
first type of vegetation degradation andtlas main factors responsible for
the decrease and /or the disappearance of w@ddgharial and Ekaya,
2005). Heavy browsing can also affect woody species dgnHitaffects
populations of trees and shrubs negatively thrangheased mortality and

decreased reproduction and recruitment (Young arglstine, 2007).

Table (12): Average density (tree or shrub /ha) at the studg for season
2012 and 2013.

Site 2012 2013
Berka 32 23
Fashar 7 5
Ummarahik 15 10
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Table (13): The species density (tree or shrub/ha) at the suely at season
2012.

Species Berka Fashar | Ummarahik

(o}
=
(o)}

Balanites aegyptiaca
Acacia tortilis
Calotropis procera
Capparis decidua
Boscia senegalensis
Fedherbia albida
Leptadenia pyrotechnica
Ziziphus spina-cristi

O O O W &~ W N O
R N W O O O O Ww

Maerua crassifolia

N ©O O O O o N W ok

Total 32

[ERY
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Table (14): The species density (tree or shrub/ha) at the siuely at season
2013.

Species Berka Fashar | Ummarahik

o

Balanites aegyptiaca 6 4
Acacia tortilis
Calotropis procera
Capparis decidua
Boscia senegalensis
Leptadenia pyrotechnica

Ziziphus spina-cristi

O O o d W N W
P kW O O O Bk

Maerua crassifolia

] © O o o N W O

Total 23
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Photo (6): Effect of human activities on trees in the studsear
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Photo (7): Cutting trees for charcoal as source of income iggioa.
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4.6. Grazing Intensity

Table (15) show the higher number of quadratesestdy to grazing were at
level (II) with the percentage of 55.56% for Umnitaka and percent of
44.44% and 38.89% at level (1) grazing for Berkd &ashar in the season
(2012). In Berka there was 5.56% for no grazingl, 86.67% in Fashar, this
may due to low nutritive value of plants.

Also Table (15) showed that there was 16.67% atllév in Berka and
Ummarahik and 11.11% in Fashar; this may be ateidbio more desirable
plants at the study area, these plants were sdlbgtanimals or removed by
human activities, another reason most of the lodsbwners preferred to
stay near to the security areas which is found ratofllfashir town, this
situation would result in excessive grazing whidmn dead to negative
impact on rangelands. Rahma (2015) stated thastbek grazing and
displaced people activities can be considered rat factors affecting the
study area.

The result in Table (16) showed that the percemtoofjrazing were 22.22%
and 16.76% in Berka and Fashar respectively. Algorésult showed there
was no grazing at level (V) in Berka and Ummarahtkis result may be
due to decrease in number of animals or the systeranimal grazing
selection in diet. The structure of plant commusitis often changed by
grazing since a number of examples where defohdiypgrazing herbivores
altered plant height and canopy cover, and chasgedies composition to
include structurally different types of plants. iimaling may also change the
structure of plant communities by breaking and ingatlown vegetation.
This agreed with Huntly (1991). The forces andueafices discussed above
make grazing a valuable vegetation management wdole the misuse of
domestic livestock grazing can increase populatiohsnvasive plants.
Proper grazing management can promote desirabletatemn and reduce

invasive plant populations.
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Table (15): Grazing levels at different sites of the studyeason 2012.

Number of quadrates

No grazing Level | Level Il Level llI Level IV
Berka 1 | 5.56% 38.89%| 2 |11.11%| 5 | 27.77%| 3 | 16.67%
Fashshar 3 |16.67% 44.44%| 4 | 22.22%| 1 | 556% | 2 | 11.11%
Ummarahik | O 0% 27.77%| 10 | 55.56%| O 0% 3 |16.67%

Level | (<50% grazed),

Level IV (100% grazed).

Level Il (>50 %< 75% grdkd_evel Il (>75 %< 100 grazed),

Table (16): Grazing levels at different sites of the studg@ason 2013

Number of quadrates

No grazing Level | Level Il Level Il Level IV
Berka 4 | 22.22% 38.89%| 5 |27.78%| 2 |11.11% O 0%
Fashshar 3 |16.67% 22.22%| 8 |44.44%| 1 | 556% | 2 | 11.11%
Ummarahik | O 0% 27.77%| 10 | 55.56%| 3 | 16.67%| O 0%

Level | (<50% grazed),

Level IV (100% grazed)
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Decreased animal production under heavy grazingelsted directly to
reduce of quality and reduced nutritive quality fofage. Pasture studies
have shown that on dense stands of forage 1,12@ kiy¥ matter, cattle ate
14.5 kg of dry matter per day, with continued gngzand decrease in forage
(560 kg/ha), consumption decreased to 9.5 kg/ddia, fwrther grazing (280
kg/ha), consumption reached only 4.9 kg/day (Jamest Wallace and
Kennedy, 1944). Continued heavy grazing may soaedorage production
that grazing periods must be shortened. Experimeits sheep on salt-
desert range, some studies showed that as graamgweed through the
non-growing season, there was a progressive deitlimaitritive value of
forage consumed. In contrast to this, some stutbesds that western
wheatgrass was more digestible on heavily grazesh tightly grazed
pastures. This was possible due to the increasgam and stem production
by the more vigorous, lightly grazed plants. Tramglmay result in losses
of forage; Bryantet al (1972) found that maximum reduction in yield of
over 60% in June, seasonal reductions varied fronerio 65% depending
upon the month, height of vegetation and the trgpexformed per cow.
Distance animals travel varies with grazing intgn&.4 km/day at light
intensity and 3.3 km/day at higher intensities.dger losses were from 2 to
19% depending upon grazing intensity and the segdmmsuwar, 2007).
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CHAPTER FIVE
CONCLUSIONS AND RECOMMENDATIONS

5.1. Conclusion

Based on the results obtained, it can be concltitid

The rangelands at the study area are subjectedetuse and depletion of
vegetation cover, especially around Alfashir towue to increase in human
population, animal numbers and change in enviromahenonditions.
Unwise utilization and exploitation of the rangada particularly by man
causes range deterioration and serious reductioanige production in both
guantity and quality, which fail to accommodate thereased numbers of
animals and encourage the storage of dry grassg$ g sheep owners for
the peak period. This activity increased the detation of rangeland and
decreased the productivity, which caused land diagi@. Continuous
removing of trees and overgrazing expose the rangeto wind erosion,
disappearance of the palatable species give chanagpalatable species to
establish themselves and occupy the area.

Plant composition was generally moderate. Averagegntage was 52.33%
and 68.04% in season 2012 and 2013 respectivediziidy management can
Improve the species composition by decreasing tesspre on the species
that are disappearing with heavy grazing.

Vegetation cover was generally low at all sites tueontinued excessive
defoliation. Results indicated that there was smverosion. Grazing
management is the first consideration in managemkant to regulate the
effects of grazing on vegetation cover and to minérthe severe erosion
hazards.

Biomass productivity ranges between 50 to 60 kgdnazing management

can be beneficial through: Balance livestock rezagnts with the available
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forage for biomass production. One of the most gt techniques in

rangeland management is proper time of grazing.idarwe of early

grazing when plants are most vulnerable at germoinagtage and before

seeds setting stage is urgent because the diffspaties in the different

sites have different responsibility to grazing meies.

5.2. Recommendations

It could, therefore, be recommended that:

The deteriorated rangelands should be rehabilitatetlimproved by
introducing new species with good grazing benefiesistance to
intensive grazing pressure and drought tolerance.

Distribution of improved seeds of the highly protiue crops to local

farmers in order to expand the farms verticallyead of horizontally;

this positively reduces conversion of rangelands farm lands and
may decrease chances of desertification.

National government should give special attentionthe Forest

National Corporation to put into practice its aities such as nursery
establishment, seed distribution, forest reseraatigrotection,

seedling production and distribution all over thetediorated areas
especially at the study area in order to recoverateas which were
depleted and eroded by intensive misuse.

Further research work should be carried out to sassangelands

across different ecological zones in North Darftat&
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APPENDIX

Plant Composition Form

Name of theresearcher ........oooovvviiiii e, Location..........

TransectNo .........ccovviiiiiiinennn. Date............... Soil type ..........

1 2 3 4 5 6 7 8 9

10

Total plant SPeCIes ........ccvviiiii i %
Liter (L) «oveeeee e e e %
Bare Soil (BS) ....oovviii i %
Rocks/Feces (R/IF) ..o %
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