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The Role of Rehabilitation and Conservation of Vegetation Cover
in Combating Desertification, Shikan Locality, North Kordofan , Sudan

Awad Elkarim Suliman Osman Khalifa
University of Darence Alahlia, Tripoli, Libya
awadelkarimé@gmail.com

Abstract

The research was conducted to study the investigate the role of Rehabilitation and
Conservation of Vegetation Cover in combating desertification, Shikan Locality,
North Kordofan , Sudan. Moreover, the research is intended to study the indicators of
desertification in the study area as well as the impact of desertification on tree species
biodiversity in the study area according to the people perception. Primary data were
collected through questionnaire, filed observations. A total of 70 households were
randomly selected with the sampling of 10% and the questionnaire was distributed.
Secondary data collected from previous studies, reports and references. Data were
analyzed using Descriptive statistics were Excel and Statistical Package for the Social
Sciences (SPSS) were applied. The results showed that the indicators of
desertification are sand dune formulation 35%, Degradation of vegetation cover 20%,
rain fall fluctuation 27% and dust storms 18%. according to the people perception.
The results confirmed the plantation of trees is best practice with regard to the
rehabilitation of vegetation cover as well as combating desertification as mentioned
by 91% of respondents. Acacia senegal, Azadirachta indica and Hyphene theibicaba
is the suitable trees species for plantation as mentioned by 93%, 80% and 78% of
respondents respectively. The results reviled that the role rehabilitation activities were
increased the vegetation cover areas, decreased wind speed, sand dune stabilization as
well as increasing crop production through agroforestry systems and therefore,
combating desertification. The results expressed that alternative source of energy,
muddy buildings and extension services is a good tool for conservation of vegetation
cover as demonstrated by 96%, 88% and 76% of respondent respectively. The study
concluded that the desertification has remarkable indicators at the study area and
plantation pf tree species play important role in combating desertification at the study
area. The study recommends that large scale rehabilitation activities is required as
well as increasing the environmental awareness of local community.
Keyword: Desertification, Rehabilitation, Conservation, Sudan.
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1. Introduction

land use is dramatically in Sub-Saharan African countries affected by
the consequences of climate change. This is the observation by the
international scientific community and other global conventions like
UNFCCC (Boko et. al., 2007, Bryan et. al., 2009). Desertification
phenomenon in Sudan have already increased in the last 20 years
(Fadel-EI Moula, 2005). Drought and desertification is one of the most
important climate phenomena that the country expressions, as a
recurring series of dry years has become a normal existence in the
Sudan region. Desertification threatens approximately 12 million
hectares of rain fed land, particularly in the northern Kordofan and
Darfur states (khalifa, 2016). Desertification as defined by (Mustafa,
2007), is land degradation in arid, semi-arid and dry sub-humid areas
resulting from various factors including climatic variation and adverse
human activities. (Khiry, 2007) confirmed that droughts occur
frequently in the areas affected by desertification and are generally a
feature of their natural climate. Ecosystems in Sudan consist of
agricultural systems, throughout much of the country, water resources
are limited, soil fertility is low, and drought is corporate (NBSAP,
2004). The degradation of vegetation cover has increased vulnerability
to loss of soil and soil fertility by exposing soils to wind erosion and
desert sands advancement. Similar processes are degrading lands in
Sudan’s North Kordofan state (Ziervogel, et. al., 2005). (Mustafa,
2007) mention that vegetation degradation refers to quantitative and or
qualitative reduction in vegetation from human induced activities and
climatic variation such as severe extended droughts under poor land
resources management. Desertification is expected to have a significant
impact on terrestrial biodiversity at all system levels — ecosystem,
species and genetic diversity. Desertification will stimulate species-
level changes in range and abundance, life cycle and behavior, and,
over time, genetic evolutionary reaction (Parmesan and Yohe, 2003;
Parmesan, 2005 and Root and Hughes, 2005). Changes in tree species
distribution, abundance, and phenology suggest changes in species
fitness in response to desertification, causing a loss in genetic diversity
and threat to pollination facilities (Hegland et. al., 2009 and Schweiger
et. al., 2010). Combating desertification It is all activities and measures
that led to stop desertification or minimize the effects and
consequences of Desertification (Khalifa, 2016). To enable workable
and effective combating desertification activities, ministries and
governments, as well as institutions and non-government organizations,
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must consider integrating climate change in their planning and
budgeting in all levels of decision making (UNFCCC, 2007a). Studies
indicate that farmers do perceive that climate is changing and taking
adaptive activities to reduce the negative impacts of desertification
(Hassan and Nhemachena, 2008; Semenza et. al., 2008; Akter and
Bennett, 2009; Sampei and Aoyagi-Usui, 2009).

2. Methodology
2.1 Study area

The study was conducted in Shiekan Locality, North Kordofan State,
Sudan, were lies between latitudes 12°14" and 16°38" N and longitudes
26° 56" and 32° 22" E (figl) with total area of 190.840 km? (NKR,
2010). The principal climatic zones of North Kordofan State as have
been summarized by IFAD (2002) include: desert at the North (with
average rain-fall of 100 mm/annum), semi-desert at the middle with
average rain-fall of 100 — 250 mm/annum and low rainfall woodland
savannah at the south; between 250 mm and 400 mm/annul and the
high rainfall woodland savannah with average rainfall more than 400
ml. The mean maximum temperature of the hottest month (April or
May) is 39°c to 40°c and the mean minimum temperature of the coldest
month (December or January) is 8°c to 13°c. ((Khalifa,
2016).Vegetation in the study area reflects the deficiency and
distribution of rainfall and consist of grasses, herbs, bushes and trees
(Elhaja, 2003 ).
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2.2 Data collection

The present study is based on data collected from primary and
secondary sources. Primary data were collected through questionnaire;
key persons interviews and direct observations. A total of 70
households were selected for the research with the sampling percent of
10%n and the questionnaire were distributed randomly. Secondary
sources such as books, different reports from the ministry of production
and economic resources and different relevant studies.

2.3 Data Analysis:

Descriptive statistics was applied for data analysis using Suitable
statistical packages. Statistical packages for Social Sciences (SPSS) and
Excel. The results were presented in charts, figures and tables

3. Results and Discussion
3.1 lindicators of Desertification in the study area

The results showed that the indicators of Desertification in the study
area according to the people perception are sand dune formulation 35%,
Degradation of vegetation cover 20%, rain fall fluctuation 27% and
dust storms 18%. figure (2). This result was confirmed by (khalifa,
2016) who that the indicating rain fall variability and increasing
temperature, vegetation degradation, and sand dune formulation area.
that the main indicators of desertification in North Kordofan .

Indicators of Desertification

H Sand dune formulation
B Degradation of vegetation
cover

Rain fall fluctuation

W Dust storms

Figure (2) indicators of Desertification in study area

391 Bl g el

e - s It i a9 paizell i 35 0



NPy (PRIRUROUPE
O3ging ol oo 923 - aalizell redS- g el Aol (nnecld)
2025 yg5al 29 & po raals

3.2 Rehabilitation Activities

The results indicated that the suitable tree species for rehabilitation of
the degraded land are Acacia senegal, Azadirachta indica and Hyphene
theibicaba as mentioned by 60%, 15% and 25% of respondents
respectively figure 3.

Best tree species for Rehabilitation

m Acacia senegal
® Azadirachta Indica
Hyphene theibicaba

Figure 3. Best tree species for rehabilitation

3.2.1 Plantation of Acacia senegal

The result showed that Acacia senegal was planted in form of Gum
Arabic Gardens, Agroforestry (intercropping) and Shelter belts as
mentioned by 50%, 30%, and 20% of respondent respectively figure 4.
The seedlings were produced in the central nurseries figure 5 and
community nurseries figure 6. Community participation in the
plantation and rehabilitation activities is very important figure 7, as
well as women participation also is crucial figure 8. Plantation of
Acacia senegal is benefits in combating desertification in term of sand
dunes stabilization 63%, reduced wind velocity 43% beside increasing
crop production 83% through nitrogen fixation as well as producing
Gum Arabic 92% according to people perception table 1.
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forms of A. senegalplantation

B Gum Arabic Gardens
B Agroforestry

 Shelterbelts

Fig. 4. Forms of A. senegal plantation

Figure 5. Central Nursery
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Figure 7. Community participation in plantation activities
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Table 1. Benefits of Acacia senegal plantation

Benefits Percentage
sand dunes stabilization 63%
reduced wind velocity 43%
increasing crop production 83%
producing Gum Arabic 92%

3.2.2 Plantation of Azadirachta Indica
Planation of Azadirachta Indica inside the resident area have a may
benefit according to people perception as in figure 9 and figure 10.

Benefits of Azadirachta indica plantation

M Reduce wind speed
H Provision of shade

M Buiding materials

Figure 9. Benefits of Azadirachta indica plantation
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Figure 10. Azaderachta indic

3.2.3 Plantation of Hyphene theibicaba
Plantation of Hyphene theibicaba consider as a very important
stratigies in cobating desertification in valley areas at the study area.
The Benefits of Hyphene theibicaba Plantation are shown in table 2,
figure 11, figure 12 and figure 13 according to the people perception

Table 2. Benefits of Hyphene theibicaba plantation

Benefits Percentage
sand dunes stabilization 55%
reduced wind velocity 33%
Fruit production 43%
Hand craft 70%

Figure 11. Hyphene theibicaba plantation
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Figure 12. Hyphene thi'bi'c:';tbafruits

3.3. Conservation activities

The result showed that introduction of improved stove as alternative
energy source figure 14 and introduction of muddy building figure 15
as Alternative building materials results in reduce the human pressure
on tress and therefore, conserving the vegetation cover in the area as
well as combating desertification
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Figure 14. Improve stove

15. Mudy Bmldings

3.4. Institutions involved in the rehabilitation and conservation
activities

The study showed the relent institutions that should be engaged in the
rehabilitation and conservation activities as mentioned by 33%, 40%
and 27% of respondents, were Forest National Corporation (FNC),
Government, and research institutes respectively figure 16.
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Institutions relevent to rehabilitation and
conservation activities

M Research Institutes
B FNC

Government

Figure 16. Institution involved in rehabilitation and conservation activities

4. Conclusion and Recommendation

The study concluded that desertification has some remarkable
indicators in the study area, such as sand dune formulation, degradation
of vegetation cover, and fluctuation of rain fall in term of quantity and
distribution. Acacia senegal, Azadirachta indica and Hyphene
theibicaba is the suitable trees species for plantation. Plantation
activities serve as sand dune stabilization, decreasing speed, nun temper
forest product such as gum Arabic and other fruits as well as combating
desertification. Adoption of improved stove and muddy buildings is a
successful practice es for conservation of vegetation cover. The study
recommended that increasing the public awareness with regard to
desertification phenomenon and empowering the policies and
legislation with regard to protection of vegetation cover.
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