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Assessing Rangeland Attributes On Semi-Arid
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Abstract: The study was conducted over a two years period of 2012 and 2013 at three sites of Alfashir locality (Ummarahik 25km north of
Alfashir, Fashar in eastern part of Alfashir about 5km and Berka 30km west of Alfashir), Western Sudan in semi-arid zone. The aim of this
study was to assess rangeland attributes. Measurements of plant density, vegetation cover, range production and carrying capacity were
assessed. Results showed that total forage production was low and inadequate to satisfy requirements of livestock for inhabiting the area,
average range production all over the area was found to be 50.68 kg/ha and 59.21 kg/ha for the seasons 2012 and 2013 respectively. The
average ground cover was about 34.71% and 42.41% for two seasons. The average plant density for the first season was 27.1 plant/m2,
while the average plant density for the second season was 29.4 plant/m2. The study concluded that unwise utilization and exploitation of the
rangelands particularly by man causes range deterioration and serious reduction in range production in both quantity and quality, so, the
study suggested that improvement and rehabilitation such lands rangelands should be done. Further research work is needed to assess
rangeland attributes across different ecological zones in North Darfur State.
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1. Introduction

Natural range supports and provides feed for large
number of livestock, which plays a vital role in national
economy through provision of animal product for local
consumption and foreign exchange. The terms range
and rangeland have often been misused in the sense
that they are often equated with livestock use and
production alone. An important distinction is that range
is a kind of land with many uses - it is not a land use.
The multiple values of rangeland include forage for
domestic and wild animals, water, wood fuels, and
wildlife cover. There are many competing uses for
rangelands - uses that are increasing with population
growth, increasing urbanization and interests in
preservation (Heady and Child, 1994). North Darfur
State is unique in its natural rangelands; being
homeland for many nomadic tribes, capable of
sustaining all kinds of livestock; and many livestock
routes crossing the area. Rangelands in North Darfur
State face many problems; these include seasonal
fluctuation in feed quantity and quality, land degradation
and desert encroachment, erratic rainfall and expansion
of both traditional and mechanized rainfed cultivation.
The balance between animals and feed does not exist
in North Darfur State for the time being, and the number
of animals is by far exceeding what the land is offering.
Therefore, with the prevailing systems of production,
the negative impact on the land and the environment
would be expected to continue. These constraints may
be reflected in severe deterioration in both quality and
guantity of rangelands and consequently reduce
livestock productivity. The objective of this study is to
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assess range attributes in Alfashir locality, North Darfur
State.

2. Materials and methods

The study was carried out at Alfashir locality, North
Darfur State, Sudan. The state lies between latitudes
12° 30" and 21° 55' N and longitudes 24° 00' and27° 30’
E within the arid and semi-arid zones, with average
annual rainfall about 287.7 and 252.5 for the seasons
2012 and 2013 respectively. Based on average annual
rainfall amounts and soil types, the state can be divided
into two main geographical zones: Desert and semi-
desert, and area amounts to about 296,400 km2; about
60% of it is rangelands (Adam, 2013). The study was
done at three sites: Ummarahik, Fashar and Berka.
Three transect lines of 2 km length were selected
randomly in each site. In each transect three points
were taken with 500m apart. In each point 2 quadrates
(Im2) were taken with 50 m apart, so the total number
of quadrates in the area was 54. For quadrates size, (1
m2) was used as reported by Lee and Hanus, (1999).
Information used in the attainment of this study included
both primary and secondary data. Primary data of
vegetation measurements were collected from
rangeland through intensive field surveys, and
secondary data was obtained through various standard
published and unpublished literatures. The following
data were collected: Plant density (plants/m2),
%vegetation cover, carrying capacity and range
production (gram/m2). Measurement tools used include
the following: Measuring tape (100-meter), recording
sheet, scissors, quadrate (1mx1lm), paper bags and
sensitive balance. The statistical package for social
science (SPSS, version 16) software program was used
to separate between means.

3. Result and Discussion

3.1 Vegetation Cover

Results of ground cover percentages of the different
sites were demonstrated in Table (1). The ground cover
was generally low at all sites. At Berka site, cover was
higher in the second season when compared with the
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other sites (Fig 1). This reflects the temporal variation
in the vegetation cover between the two seasons as the
result of variable rainfall. Quite similar values were
scored at the first season in Berka, Fashar and
Ummarahik. The low vegetation ground cover in all
sites was caused by low and fluctuated precipitation
characterizing the semi-arid areas. The main causes of
rangeland degradation were overgrazing and marginal
agriculture  (Nasra, 2008). Overgrazing reduced
vegetation cover, increased bare ground, decreased
productivity and increased soil erosion (Grainger, 1990
and Gobha, 1991). The spatial variation in vegetation
cover between sites may be attributed to many factors
such as the pre-existing variations in soil properties
topography and that affect soil moisture and mineral
content. Cayrol et al., (2000) and Loeser et al., (2007)
reported that both natural and human influences are
known to cause massive changes in vegetation cover
and dynamics. Beside over grazing or un-controlled
grazing, trampling by domestic livestock in semi-arid
regions always reduces plant cover that protects the
soil and generally results in soil erosion and compaction
(Branson et al., 1981 and Oztas et al., 2003). Connolly
et al., (1997) reported that when the percent of
vegetation cover is less than 30-40%, runoff and soil
loss dramatically increase.

Table (1): The ground vegetation cover% in the study
area at seasons 2012 and 2013
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including human induced activities and severe
prolonged drought, wunder poor land resources
management. Peter 2000 mentioned that overuse and
misuse activities such as heavy grazing and over
cutting of trees in addition to drought and
overpopulation of both human and animal have reduced
the densities of plant species. The palatable species
has been subjected to selective grazing by the huge
number of animals in addition to erratic rainfall reduces
the number and densities of the palatable species.
Difference among sites in plant density were markedly
noticed, that might be due to site characteristics and
environmental conditions prevailing. Yousif (2005)
stated that the clay soil have reduced water
penetration, held moisture at the surface, where it
readily evaporates and then often crust over the
surface. While the sandy nature on other hand favor
good germination and establishment. Results of density
of the different species were demonstrated in Table (3),
Aristida sp scored the highest density in Berka at two
seasons while Alysicarpus ovalifolius and Sesamum
alatum scored the lowest density at Fashar for the
second season. The variation in species relative density
between sites may be attributed to the spatial variation
in rainfall. Grazing can also decrease plant density. Qi,
(2002) reported that human activities are accelerating
functional changes on fragile rangeland ecosystems.

Table (2): The plant density (plant/m2) in the study

area.
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3.2 Plant density

Results of the total plant density of the different sites
were demonstrated in table (2). The average plant
density at different sites was low. The reduction of the
vegetation density may be attributed to various factors

Table (3): The species density (plant/m2) in the study
area at seasons 2012 and 2013

2012 2013
Species Ber | Fas ggm Be | Fas grr;m
name ka har K rka | har K
Aristida sp 8.0 | 4.7 50 |89 ] 6.4 4.3
Egagros“s 67| 57 | 43 | 79|69 | 7.3
Dactylocteni
um 2.8 1.8 2.6 3.8 | 3.7 1.1
aegyptium
g;”cmus 43| 44 | 63 |62|54]| 53
Sesamum | 54 | 35 | 46 |34 07| 3.3
alatum
Alycicarpus | 5 g | 15 | 25 22| 08| 1.3
ovalifolius
Zalya 32| 17| 37 |38 20| 3.2
pentandra

3.3 Range production
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The forage biomass production showed in the table (4),
Berka had the highest production for the second season
while Fashar had the lowest biomass production for
both seasons. The variation in biomass productivity
between sites and seasons may be resulted from the
variable and fluctuated rainfall. Bunderson (1984)
stated that the amount and distribution of rainfall
received in any given year has a profound impact on
biomass, cover and composition of vegetation,
particularly among the annual species. Whittaker,
(1975) reported that biomass production will change
with communities or ecological sites, biological diversity
(Tilman and Downing, 1994), and with latitude (Cooper,
1975). If we compare the results productivity in this
study with those found by Harrison and Jackson, Range
and pasture department and Suliman in (1985) (Table
5). It is clear that the biomass productivity has declined
substantially. This reduction may be attributed to many
different factors such as increase in livestock numbers
above the carrying capacity of the range. The grazing
intensity is another factor that affects the distribution of
biomass production in the study area. Human activities
mainly overgrazing and agricultural practices are
responsible for decreasing biomass production in arid
and semi-arid. Results of De Leeuw and Tothill, (1990)
indicated that with adequate protection and controlled
grazing the forage yield on the rangeland practically
doubled in about 3 to 5 years.

Table (4): Biomass production (kg/ha) in the study area
at seasons 2012 and 2013
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Source: Suliman 1985

3.4 The Carrying capacity

It is not easy to control the carrying capacity in the
open range land but its determination is essential for
correct utilization of the range resources to avoid
overgrazing and range deterioration. Table (6) shows
the average carrying capacity for seasons 2012 and
2013. The carrying capacity was determined according
to Darag, (1996) who reported that the carrying
capacity is usually determined using the proper use
factor (PUF) of 50% in which only one half of forage
biomass produced is considered as available for
grazing. This factor of proper use is rather low, this
condition is caused by internal displacement people
who depend mainly on green or dry plants to support
the needs of their animals and improve their income.
Ayuob (1998) stated that 6% of degradation was
caused by human activities. The carrying capacity may
vary from year to year in the same area as a result of
damage by man and animals or forage production may
fluctuate according to the rainy seasons. This indicates
that the carrying capacity of the study area is very low if
we compare it with the total numbers of the animal units
utilizing the area. This can be attributed to the low
forage production of the area since the determination of
the carrying capacity is related to quantity of the forage
that the area produces in the season.

Table (6): Carrying Capacity (Ha/ AU/ Period) 2012 and

2013
2012 2013

Be | Fa | Umm | Ave | Be | Fa | Umm | Ave Carrying capacity 2012 2013

rk | sh | arahi | rag | rk | sh | arahi | rag Ha/AU/Month 8.88 7.6

a ar k e a ar k e Ha/AU/Year 106.56 91.2
Biom 4C lusi
ass | 49 72 . conclusion
prod 9 Agg 52'3 56% .0 ‘Z% 556-0 5291 Rangeland management plan should include grazing
uctio | 6 8 management with the purpose of increasing the
n vegetation cover and decreasing the grazing pressure

Table (5): Some changes in the herbage biomass
productivity

on the natural vegetation, controlling kinds and
numbers of animals (Proper stocking), when they utilize
the rangeland is absolutely essential in regulating the
effects of grazing on vegetation cover. So management

Productivity ( Ton Dm/ha) plan can include grazing management (proper stocking
Ecological 1958 1974/1975 1985/1987 rate), protection of some areas, application of fertilizer,
Zone . Range and M. reseeding with the adapted and palatable grasses and
Harrison pasture suliman legumes can be applied to the protected areas,
1) semi utilization of the appropriate rainwater harvesting
desert 0.2 0.1 0.05 technique and utilization of supplementary feeds to
2)Low rainfall ex e o decrease the pressure on the over graze areas.
e References
2.1 Northern
part 0.24 0.1 0.14 [1] Adam, A. I. (2013). Study on Impact of Darfur
2.2  Central Armed Conflict on Vegetation cover, Case
part 0.33 0.1 0.14 study: Umkaddada Locality, North Darfur State
2.3 southern —Sudan, PhD thesis, Sudan University of
part 0.66 1.5 0.2 Science & Technology, College of Graduate
Studies.
séﬂ;t eastern | 4 66 : 0.33
2.5 Baggara 0.99 25 08 [2] Ayoub, A. T. (1998). Extent severity and
causative factors of land degradation in the
311
IJSTR©2015

WWW.ijstr.org



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 4, ISSUE 08, AUGUST 2015

Sudan. Journal of Arid Environments 38:397-
409

[3] Branson, F.A., Gifford, G.F., Renard, K.G., and
Hadley, R.F., (1981). In: E.H. Reid (Ed.),
Rangeland Hydrology, 2nd Edition. Society of
Range Management. Kendull/Hund Publ. Com.
lowa.

[4] Bunderson, W.T., Cook, R.H. and Fadlala,B.
(1984). Range and livestock research activities.
Western Sudan Agricultural Research Project
(WSARP). Publication No. 29.

[5] Cayrol, P., Chehbouni, A. , Kergoat, L., Dedieu,
G. , Mordelet, P. and Nouvellon, Y. (2000).
Grassland modeling and monitoring with SPOT-
4 VEGETATION instrument during the 1997-
1999 SALSA experiment. Agricultural and
Forest Meteorology 105 :91-115.

[6] Connolly, R.D., Ciesiolka, C.A.A., Silburn, D.M.,
and Carroll, C. (1997). Distributed parameter
hydrology model (Answers) applied to a range
of catchment scales using rainfall simulator
data. IV  Evaluating pasture catchment
hydrology. Journal of Hydrology 201: 311-328.

[7] Darrag. A.A. (1996). Senior staff training
lectures. Community Based Rehabilitation
Project. Gerigekh Rural Council. Bara province
North.

[8] De Leeuw , P. N. and Tothill, J. C. (1990). The
concept of rangeland carrying capacity in sub-
saharan Africa- muth or reality. Pasroral
Deelopment Network (PDN) paper 29b,
overseas Development Institute (ODI), London.

[9] Gobha, A. M., (1991). Water courses utilization
as measure to reduce desertification hazard:
case study Khor Abu Habil (Umm Rawaba
District, North  Kordofan). MSc Thesis,
University of Khartoum.

[10]Grainger, A. (1990). The threatening desert:
controlling desertification, Earth scan
Publications, London

[11]Heady, H. F. and Child, D. (1994). Rangeland
Ecology and Management. West view Press,
San Francisco, CA.

[12]Loeser, M. R. R., Sisk, T. D. and Crews, T. E.
(2007). Impact of Grazing Intensity during
Drought in an Arizona Grassland. Conservation
Biology. 121(1): 87 -97.

[13]Nasra, (2008). Spatial Heterogeneity and
Range Management in Semi-arid Areas. PhD
thesis, Sudan Academy of Sciences (SAS).

[14]Oztas, T., Koch, A., and Comakli, B. (2003).

1JSTR©2015
WWW.ijstr.org

ISSN 2277-8616

Changes in vegetation and soil properties along
a slope on overgrazed and eroded rangelands
Journal of Arid Environments 55: 93-100

[15]Peter, S. H. (2000). Grassland Resources
Assessment for Pastoral System. (FAO Plant
production and Protection Paper), ISBN92-5-
104537-2.

[16]Qi, J. (2002). Improved Rangeland Information
Products from Satellites. Center for Global
Change and Earth Observations (CGCEO).
Michigan State University, East Lansing,
Michigan.

[17]Suliman. M. M. (1985). Base line survey for
Kordofan and Darfur Tilman, D. and Downing,
J.A. (1994). Biodiversity and stability in
grasslands. Nature 367:363-367.

[18]Whittaker, R.H. (1975). Communities and
ecosystems, 2nd edition. Macmillan, New York.

[19] Yousif, Z. A. (2005). Monitoring and
Assessment of the impact of land degradation
on grazing Resources using remotely sensed
data, Um Kaddada province, North Darfur State,
Sudan. PhD thesis, College of Natural
Resources  and Environmental Studies,
University of Juba, Sudan.

312



