
tudy on vegetation diversity at savannah Rangeland  

in Elsuki area, Sinnar State, Sudan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Abstract: This study was conducted in at Elsuki area, Sinnar State, Sudan with the objective of studying the vegetation 
diversity at savannah rangeland in the Sudan. Five major transects were taken, each transect 3000m length and 10m 
width, their total area of the study is 150.000m2 which it is about 10% of the total area. Vegetation diversity indices was 
assessed and calculated. In this study diversity indices of vegetation was grouped into three categories were high, 
Middle, and low. The results indicated that the variation in the diversity indices between the five transects as the result 
of variable transects. The species of highest diversity indices were Phyllonthus niruri and Cucumis melo while species of 
Acnthespermum hispidum, and Sporobolus pyramidatus had middle and lowest percent for the seasons 2012 and 2013 
respectively. Acacia mellifra and Sporobolus pyramidatus had a highly shrubs diversity indices. Acalypha indica had a 
highly frequency percentage shared with Commelina amplexicaulisin and  Commelina kotschyi .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. 
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Introduction 
 

  The rangelands are often heavily grazed to allow 
the herbaceous vegetation diversity to recover (e.g., 
Aronson et al 1993; Asefa et al 2003; Mengistu et al 2005; 
Abebe et al 2006). The potential impact of global 
biodiversity loss due to climate change had accelerated the 
efforts to investigate the relationship between diversity and 
ecosystem properties and processes such as productivity, 
nutrient cycling, and resilience to disturbance (Walker 1995; 
Chapin et al. 1998; Peterson et al. 1998; Lavorel 1999; 
Loreau et al. 2001). Changes in range quality in terms of loss 
of vegetation diversity and cover have continued to attract 
research in the African communal rangelands (Vetter et al. 
2006).The current study aims to investigate vegetation 
diversity at savannah Rangeland in Elsuki area, Sinnar State, 
Sudan. 

 
Material and Methods 
 
Study area: The study was conducted at Elsuki area about 

50 km south of Sinnar town at the eastern bank of the Blue, 
(Latitude 12º.5′-14º.7′ N and longitude 32º.53′-35º.58′ E). 
The total area of the state is about 40860 kms². The 
population is about 1,144,755 distributed within three 
localities, Sinnar, Dindir, and Singa with the following ratios, 
40.2 %, 32.2 %, and 27.6 % respectively. The rangeland 
represents about 40 % of the total area of the state. This 
area includes enclosures, valleys, banks of the Blue Nile, 
Rahad and Dindir rivers in addition to rangelands around 
mountains and forests. The main pastoral tribes are: 
Kenana, Lahawein, Nefadia, Arakein, Agalein, Falata, 
Ambararo, Ruffaa and others. ( Abdelaziz , 2010). 
 
 
Sampling: Five major transects were taken, each of 3000m 
length, 10m width for trees and shrubs, for herbs one 
quadrate taken each 200m within a total area of 
150.000m2. Sampling precision was obtained by long 
narrow rectangles crossing contour lines, according to 
Barmann (1953).  
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       A lecture can be used to provide a broad-brush overview 

or introduction of a topic, particularly where the 

educational goal is for the learner to acquire a background 

familiarity with the subject, as opposed to a working 

knowledge. For learners who have a general knowledge of a 

topic, a lecture can provide an explication of the material, a 

cognitive framework for organizing the material, or a re-

structuring of the material to make it more relevant to the 

situation at hand. Lectures are much less effective at 

changing attitudes, developing other learning skills (e.g., 

analysis, evaluation, teamwork, etc.) or helping learners 

apply knowledge to working situations. Christopher (2012 ). 

Methodology & Material  
 
Study design : This study was descriptive cross sectional 
research done at faculty of nursing Shendi January to 
Evaluate student`s concepts  and  performance between 
problem  based learning and  traditional lecture 2011. 

Study area: The research was done in Sudan in Shendi 
town, in the Revier Nile state, which located 174 Km north 
of the capital Khartoum. Shendi university was established 
in the year 1990 and it include different collages, medicine , 
arts, ENT , science , low , laboratory  , and nursing faculty 
which established in 1990  with ration of admission ( 70-84) 
student per year . 

Study population: Its include semester eight (fourth years) 
students registered . 

Sampling: Total coverage sample and they were 73 
students. 

Data collection tools: Standard closed ended questionnaire 
was developed by the researches based on available 
literature to evaluate the student`s concepts and 
performance between problem based learning and 
traditional lecture. 

Data collection technique: The data was collected within 
two weeks every participant filled the questionnaire by him 
/ herself. Each questionnaire take from (4 to 8) minute to be 
filled, there was no missing questionnaire. 

 

 

 

 

 

 

Figure No (1) the difference in student’s batch 2007 
&batch2008 performance between traditional lecture and 
PBL:- 

 

Table No (1) the student impression regarding PBL course:- 

Student impression Frequency Percentage 

An excellent course 33 45.2% 

Very good course 17 23.3% 

Good  course 13 17.8% 

Fair  course 7 9.6 

Weak course  3 4.1 

Total  73 100% 

 

 

Table No (2) the student impression regarding course 

contents 

Student impression Frequency Percentage 

An excellent  35 47.9% 

Very good  22 30.1% 

Good   11 15% 

Fair   3 4.2 

poor  2 2.8 

Total  73 100% 
 

 

Table No (3) the student skills in application course 

elements:- 

student skills Frequency Percentage 

An excellent  25 34.2% 

Very good  25 34.2% 

Good   15 20.5% 

Fair   5 6.9% 

Un useful 3 4.2% 

Total  73 100% 

 

Diversity Indices: When ecologists talk of high diversity, 
they often mean a community containing a large number of 
different species.  However, Anne E. Magurran (1988) states 
that most methods for measuring diversity actually consist 
of true components (species richness and relative 
abundance). The index used for measuring diversity is the 
index of Simpson's (1949). It is calculated as follows:  

             SiD = N (N-1)  

                      ∑n (n-1) 

Where:  
         SiD = Simpson's Index of diversity. 

          N   = Total number of individuals. 

           n   = Number of individuals of each species. 

           Σ   = Sum of. 

 

Results and Discussion 

Herbaceous Diversity Indices (SiD): In table 1, depending on 

the index of Simpson's, in season 2011 Phyllonthus niruri 

had a highly diversity in Transect 1, while Cucumis melo in 

Transect 2. In Transect 3 Acnthespermum hispidum was a 

highly diversity, while Merremia emarginata was a highly 

diversity in Transect 4. In l Transect 5 Tribuluster restris was 

a highly diversity. 

Medium diversity was recorded for Cucumis melo in 

Transect 1, Thunbergia annua in Transect 2 and 4, 

Commelina kotschyi in Transect 3 and Justicia palustris in 

Transect 5. The lowest diversity was recorded for 

Commelina amplexicaulis in Transects1, 2, and 4. In Transect 

3 Sporobolus pyramidatus was recorded lower diversity, 

where Cassia occidentalis had a lower one in Transect 5 

(Table 1). 

Table (1): Herbaceous Diversity Indices (SiD) for season 

2011 

 

 

 

In season 2012 Sida alba was highly diversity in Transect 1, 
while Phyllanthus madraspatensis in Transect 2 was very 
diverted.  Phyllonthus niruri was a highly diversity in 
Transect 3, while Acnthespermum hispidum was a highly 
diversity in Transect 4. In Transect 5 Rhynchosia memnonia 
was a highly diversity (Table 2).Medium diversity was 
recorded for Cenchruse chinatus in Transect 1, Rottobeolla 
cochinchinensis in Transect 2, Cymbopogon nervatus in 
Transect 3, Ipomoea cordofana in Transect 4 and Chloris 
virgate in Transect 5. Justiciapalustris was recorded lowest 
diversity in Transects1 and 4. In Transect 2 Commelina 
amplexicaulis was recorded lower diversity, Sporobolus 
pyramidatus in Transect 3, Cassia occidentalis had a lower 
one in Transect 5 (Table 2). 

Table (2): Herbaceous Diversity Indices (SiD) for season 

2012 

 

Vander Valk and Arnold (2011) found that, the diversity of 

plant life is an essential underpinning of most of our 

terrestrial ecosystems. In season 2011 Combretum 

hartimanniam, Acacia mellifra, and Capparis decidua were 

highly shrubs in term of diversity indices.Medium diversity 

indices was recorded for Acacia mellifra. Acacia oreofota 

was recorded lowest diversity indices, (Table 3). 

Table (3): Shrubs Diversity Indices (SiD) for season 2011 

 
Result in (Table 4) showed Shrubs Diversity Indices (SiD) for 
season 2012. Sterospermum kunthiamum, Capparis decidua 
and Acacia mellifra, were highly shrub diversity indices 
respectively .Medium diversity indices was recorded for 
Acacia mellifra. Acacia oreofota was recorded lowest 
diversity indices. Acacia mellifra. Acacia oreofota were 
recorded medium and lower diversity indices for the two 
seasons 2011 and 2012. 
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 Table (4): Shrubs Diversity Indices (SiD) for season 2012 

Species 
TR 1 TR 2 TR 3 TR 4 TR 5 

NO. SiD NO. SiD NO. SiD NO. SiD NO. SiD 

Acacia oreofota 24.00 1.91 247.00 1.21 502.00 1.11 55.00 6.84 210.00 1.06 

Acacia  mellifra 7.00 25.14 23.00 145.68 15.00 1325.03 70.00 4.20 0.00 0.00 

Combretum aculeatum 0.00 0.00 0.00 0.00 0.00 0.00 18.00 66.36 0.00 0.00 

Capparis  decidua 2.00 528.00 1.00 0.00 4.00 23188.00 0.00 0.00 0.00 0.00 

Cadaba forinosa 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Grewia  texrinax 0.00 0.00 1.00 0.00 6.00 9275.20 0.00 0.00 0.00 0.00 

Calotropis  procera 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

Aerva  jovanica 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sterospermum 

kunthiamum 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 1548.00 

Acacia oreofota 24.00 1.91 247.00 1.21 502.00 1.11 55.00 6.84 210.00 1.06 

 

Result in (Table 5) shown trees diversity indices (SiD) for season 201I. Dichrostachys glumerata Acacia seyal, and Blaanites 
aegyptica were highly diversity indices. Medium diversity indices was recorded for Combretum aculeatum. Acacia oreofota 
was recorded lowest diversity indices. 

Table (5): Trees Diversity Indices (SiD) for season 2011 

In season 2012 Ziziphus  spina chiristi , Acacia seyal, and Acacia  Senegal were highly tree diversity indices. Medium diversity 
indices were recorded for Balanites aegyptica. Hyphaene thebaica was recorded lowest diversity indices for trees (Table 6). 

Table (6): Trees Diversity Indices (SiD) for season 2012 

Species 
TR 1 TR 2 TR 3 TR 4 TR 5 

NO. SiD NO. SiD NO. SiD NO. SiD NO. SiD 

Acacia  seyal 117 1.43 12 423.73 2 3655.00 166 32.29 0.00 0.00 

Ziziphus  spina chiristi 9 270.28 12 423.73 0.00 0.00 16 3685.58 1 0.00 

Acacia  Senegal 11 176.91 12 423.73 10 81.22 639 2.17 0.00 0.00 

Dichrostachys 
glumerata 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Balanites aegyptica 3 3243.33 14 307.32 65 1.76 110 73.77 123 1.15 

Acacia  nilotica 0.00 0.00 187 1.61 5 365.50 0.00 0.00 0.00 0.00 

Sterculia  setigera 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00 0.00 

Acacia polyacontha 0.00 0.00 0.00 0.00 0.00 0.00 2 442270.00 4 1441.00 

Adansonia  digitata 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Anogeissus  leiocarpus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hyphaene thebaica 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00 0.00 

Acacia  fistula 0.00 0.00 0.00 0.00 0.00 0.00 4 73711.67 4 1441.00 

Delbergia melanoxylon 0.00 0.00 0.00 0.00 0.00 0.00 3 147423.33 0.00 0.00 

 

 

 

 

 

 

 

 

 

 

Conclusion  

The present study investigated vegetation diversity at savannah Rangeland. The finding reveals that Herbaceous, shrubs, 
and tress increased in term of diversity indices. The highest plant diversity indices were Phyllonthus niruri ,Phyllanthus 
madraspatensis , Acacia  mellifra , Balanites aegyptica and  Acacia  seyal. It was concluded that vegetation of rangelands 
in savannah environments contributes to increased diversity and protects the land from degradation. The findings may 
provide an informed basis for a rangelands management system for pastoralists. 
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