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Abstract 
 

Sied National Park is one of seven National Parks established in Saudi Arabia. The study evaluates the 
species diversity of the vegetation inside the park comparing with the vegetation outside the park. The vegetation 
data set was based on the importance value of species from 18 stands represent the sections of the park and 8 
stands represents the habitat around the park. TWINSPAN, diversity indeces, and ANOVA were used to analyze 
the obtained data. This study indicated that 21families are recorded in Sied Park, while 17 families are recorded 
outside the park. The families inside the park comprise 49 species including 32 perennials and 17 annuals, while 
27 species are recorded outside the park including 20 perennials and 7 annuals. The vegetation inside the park is 
divided to five plant groups dominated by Heliotropium crispum, Fagonia bruguieri, Penisitum divisum, Lasiurus 
scindicus, Cynodon dactylon, and Cymbopogon commutatus, while outside the park the vegetation was divided to 
three plant groups dominated by Rhanterium epaposum and Rhizyaa stricta. These results are discussed with the 
effects of edaphic characteristics variables, also, regard to the type and the absolute density of the cultivated trees 
in the park.  
Keywords: national park, vegetation, afforestation, flora, plant species diversity 
  

Introduction 
 

Biodiversity means the variability among living organisms from all sources and 
ecological ecosystems of which they are a part; this includes diversity within species, 
between species and of ecosystems (Heywood & Watson, 1995). Flora of Saudi Arabia 
comprises of 120 families includes about 3000 species, out of them 246 species are 
endemic, and many of these species are rare, vulnerable, or threatened (NCWCD, 2005). 
National Park system plays an important role in the preservation of biodiversity through the 
protection of endangered species and ecosystems, also serve as reservoirs of plants and 
animals that can repopulate lands where species have been extirpated. Kingdom of Saudi 
Arabia established seven National Parks covers most of the habitat and regions of the 
country. Sied National Park is one of these parks located at 110 km east of Riyadh adjacent 
of Dahnaa desert, established in 1984 to serve a recreation for the local people of Riyadh 
region. The area of this park about 300 hec cultivated by about 5000 tree of different 
species and completely fenced. The artificial forests, which are distributed in the Kingdom 
of Suadi Arabia especially in the sites of sand creeping, could be suitable enclosures for the  
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protection and conservation of the wild biota. Afforestation , the planting of trees on land 
that had not previously been forested, is currently being promoted as a way to sequester 
carbon produced by the burning of fossil fuel (Cathcart,2000), also has been a common 
practice for preserve  and restore the flora and fauna (Naddra & Nyber, 2001). In arid and 
semi-arid regions, afforestation was considered as a method for ecological revival in terms 
of vegetation enrichment, soil amelioration as well as social benefits (Pal and Sharma, 
2001). Inventory and monitoring of National Park resources is important to acquire 
information's needed by park managers to maintain ecosystem integrity in the park that 
contains significant natural resources. The evaluation of the impacts of several native and 
exotic forest trees on the natural native flora would help in selecting the most suitable 
species that would enhance biodiversity and not cause great threat the nature flora, if they 
escaped and naturalized outside the forests. 

This study aims to: 1) describe the vegetation diversity and the flora inside the park; 
2) determine the effect of edaphic factors and afforestation on the vegetation diversity; and 
3) estimates the effect of the protection on species diversity inside the park comparing with 
outside the park.           

 
Study Area 

 
Sied National park is situated between 25 06 57.4 N and 47 35 48.5 E in the habitat 

of sand plain discovered by depressions and water runnels scattered in the sand plains. Data 
of the Climatic Normals of Saudi Arabia (Zoghet and Akabawi, 1986) show that in Sied 
Park, the average annual temperature is 20 Cº and the average rainfall is 80 mm/year. The 
park divided into 18 sections, each section cultivated by four to nine different tree species 
(Table 1). The cultivated trees irrigated each three to five days from three artesian wells, the 
salinity of water irrigation reaches to over than 3700 ppm. Four sections irrigated by using 
flood system, these were 14, 15, 16, and 18 and the other sections irrigated by using 
dripping system. The cultivated species Eucolyptus camaldulensis had the highest presence 
(100 %) in the park followed by Prosopis julliflora (94,4 %) and Acacia legulata (72,2 %). 
Prosopis julliflora and E. camaldulensis each had the highest absolute density in five 
sections in the park, while the two species had the highest absolute density in section (13). 
Each of Acacia saligna and A. legulata had the highest absolute density in two sections, 
while each of Ziziphus spina-christi and Albizza lebbek had the highest absolute density 
only in one section in the park. Section (16) characterized by equal value of absolute 
density for all cultivated species (Table 1).   
 

Materials and Methods 
 

The absolute density (No. of trees/100 m²) of the cultivated trees in the park was 
measured in four randomly quadrates per each section. The presence value (%) of the 
cultivated species in the park was calculated according the following equation: 

Presence (P %) = No of sections in which the species occurred × 100 / Total number 
of sections studied 

The vegetation inside Sied Park studied in 18 stands represents the eighteen sections 
of the park. Outside the park, the vegetation studied in eight stands represents the four 
directions around the park. In each stand inside and outside the park, a list of species was 
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 recorded and their presence value (%) was calculated according the equation that was 
mentioned above. Four randomly quadrates (10 × 10 m) were made in each stand. 
According Muller- Dombois and Ellenberg (1974), species density was calculated per unit 
area, frequency and the plant cover as percentage of ground surface were measured.  Plant 
cover was determined by the line intercept method. Three line intercept transects (40 m 
length) were randomly placed within every stand. The importance value (IV) for different 
species were calculated according to Ludwig & Reynolds (1988). The life forms of the 
species present were distinguished in the studied stands according Raunkiaer (1937). 
Taxonomic nomenclature followed Collenette (1999), updated by Chaudhary (2001).  

Three soil samples (0-20 cm depth) were collected from each stand and were mixed 
together to form one composite sample. All samples were air dried and sieved through a 2 
mm sieve to get rid of debris and coarse gravel. These samples were analyzed for 
determination of soil texture, electrical conductivity (EC), potassium, phosphorus, sodium 
and CaCo₃ according to (Jackson, 1967; Piper, 1950). 
 
 Data analysis     

Two-Ways Indicator Species Analysis (TWINSPAN) was applied to the 
classification to the eighteen stands inside the park and eight stands outside the park, using 
the importance value (IV) according Hill (1979). The diversity measures applied here are 
according to Ludwig & Reynolds (1988) and Magurran (1988). The one-way analysis of 
variance (ANOVA) test was used to compare the means of all edaphic factors, absolute 
densities and the number of the cultivated species, and diversity indices for the identified 
groups. Differences in means of edaphic characteristics and diversity indices inside and 
outside the park were compared by Duncan׳s Multiple range Test (1955). All statistical 
treatments followed Zar (1984) using student SYSTAT 7.0  
 

Results 
 

Classification 
The phytosociological features and the Environmental characteristics of the 

identified vegetation groups inside and outside the park are given in tables (2; 3; 4; 5). 
These results are presented by TWINSPAN in Fig.1 and 3. 
  
Classification inside the park 

Group A. This group is represented by one stand located in section 13 of the park. 
This section irrigated by using dripping system, where the highest mean number of 
cultivated trees types was occurred in this stand (8 trees types/stand). Vegetation is 
dominated by Heliotropium crispum (IV= 137.6). Low number of annuals (7 species) was 
recorded in this vegetation type. Soil in this stand has the highest value of EC, K and P. 
There is no of Casuarina equistifolia is cultivated in this stand. 

Group B. This group comprises four stands mainly located in sections were irrigated 
by using flood system. Vegetation is dominated by H. crispum (IV= 159.8). In these stands, 
the soil is characterized by the highest content of clay and the lowest amount of sand. The 
lowest mean number of cultivated trees types were recorded in these stands (5 tree 
types/stand). The indicator species is Lasiurus scindicus in this vegetation type. 
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Group C. Vegetation of this group is characterized by two co-dominated species 

Fagonia. bruguieri (IV= 93.2) and  H. crispum (IV= 91.8). The most common species is L. 
scindicus. Plant communities occupy the sections are cultivated by moderate number of 
trees types, which had moderate absolute density. The soil had moderate values of clay and 
EC. The highest number of annuals (11 species) was recorded in this vegetation type. 

Group D.  Fagonia. Bruguieri is the dominant species in this group (IV= 114.6). 
This group includes 4 stands one of them (stand 18) was irrigated by using flood system. 
The soil of these stands had the highest amount of sand and lowest values of EC, K and P. 
The highest absolute density of Casuarina equistifolia was recorded in these stands. The 
lowest number of annuals (5 species) was recorded in this vegetation type. 

Group E. Vegetation of this group dominated by F. bruguieri (IV= 84.4). The 
common species in this vegetation were Cynodon dactylon and Cymbopogon commutatus. 
This group occupies the sections are not cultivated by Casuarina equistifolia, while had the 
highest density of Eucolyptus microtheca. Soil was characterized by the lowest value of 
clay and EC. High number of annuals (10 species) was recorded in this vegetation type. 

 
Classification outside the park 
       Group I. This group comprises four stands located in the depressions scattered in the 
sand plains habitats. Vegetation is dominated by R. Epaposum (IV= 62.3).  In these stands, 
the soil is characterized by the highest content of clay and EC and the lowest value of pH. 
The highest number of annuals (5 species) was recorded in this vegetation type. 
      Group II. Rhyza  stricta is the dominated species in this group (IV= 100.0). This group 
includes 2 stands located in sand formation habitat. The soil of these stands had the highest 
amount of sand and P and the lowest values of clay and K. The lowest number of annuals 
was recorded in this vegetation type. 
Group III. Vegetation of this group dominated by R. Epaposum (IV= 86.7). The stands of 
this group are located in the water runnels scattered in the sand plains habitats. The 
indicator species of this group is F. indica. Soil was characterized by the highest amount of 
clay, pH, K and CaCo3 and the lowest values of sand and P. 
 
 Species Diversity 
         Inside the park: From the results in Table 3 and Figure 3 one may report that group 
C which occupies the sections are cultivated by moderate number of trees types, that had 
moderate absolute density is floristically more diverse (richness = 15 and H' = 1.88) than 
the other groups, followed by group B. The lowest species richness and Shannon values 
were found in group E. The highest evenness of species abundance exhibited also by group 
E (0.83).   
       Outside the park: Table (5) and Figure 5 showed that group I is more diverse 
(richness= 11 and H'= 1.72) than the other groups. The lowest species richness and 
Shannon values were found in group II. The highest evenness of species abundance 
exhibited also by group II (0.89). 
        Table (7) shows that, the species diversity inside the park was significantly more than 
outside the park, while the evenness of species abundance outside the park was more than 
inside the park.  Also, the values of clay, EC, Na and K in the soil of the park were 
significantly more than that outside the park, while the values of P and CaCo3 in the soil 
outside the park were significantly more than that inside the park. 
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Floristic Composition 

Twenty one families of the Angiospermae are recorded inside Sied Park. These 
families comprise 44 genera including 49 species, 32 perennials and 17 annuals (Fig.5). 
Only one of these families – family Gramineae contributes about one fourth (22.4%) of the 
total number of the recorded species (Fig. 6). Three perennial species had presence over 
than 50%, these species were Fagonia bruguieri, Heliotropium crispum and Atractylus 
carduus, while 13 species had presence less than 10% (Annex.1). The most common 
annuals belong to the families Gramineae and Astraceae.  Senecio desfontiani is the most 
common species inside the park (P% = 94.4%). On the other hand, 17 families were 
recorded outside the park comprise 25 genera including 27 species, 20 perennials and 7 
annuals (Fig.5). Families Gramineae and Asteracea contributes one third (33.3%) of the 
total number of the recorded species in the habitat outside the park (Fig.6). Two perennial 
species in this habitat had presence 100%, Rhanterium epaposum and Rhizyaa stricta, while 
nine species had presence 25% (Annex.2). Schimus barbatus is the most common annual 
species in this habitat (P%= 75%). 

     Figure (7) showed that the Chaemephytes plants are the dominated life form in 
the vegetation inside and outside the park. The percentages of Chaemephytes, Geophytes 
and Therophytes inside the park were more than outside the park, while the percentages of 
Phanerophytes and Hemicryptophytes were higher outside the park than inside the park.   
 
Table 1. Mean of absolute density (tree/100m²) and presence (P %) of the trees are cultivated in Sied National Park. 

Sites P %Species 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18  

Acacia arabica 0.5 - - - - - - - - - - - - - - - 0.5 - 11.1
Acacia legulata 0.5 0.5 - 0.5 0.5 - - 1.0 - - 3.0 3.0 0.5 0.5 0.5 0.5 0.5 0.5 72.2
Acacia saligna - - - - 0.5 - - - - - - - 0.5 4.5 3.0 - 0.5 5.5 33.3
Albizzia lebbek - - 2.0 - - - - - - - 0.5 0.5 0.5 - - 0.5  0.5 38.9
Casuarina equistifolia - 0.5 0.5 0.5 - - - - 0.5 - - - - - - - - 0.5 27.8
Conocarpus erectus - - 1.0 0.5 - - - - 2.0 1.5 0.5 - 0.5 - 2.0 0.5 - 2.0 50.0
Eucolyptus 
camaldulensis 

1.0 0.5 0.5 0.5 3.0 1.5 1.5 1.0 3.0 0.5 0.5 0.5 1.0 1.0 1.0 0.5 1.5 1.0 100

Eucolyptus microtheca - 0.5 - - - 0.5 1.0 0.5 - - 1.0 1.0 0.5 0.5 - - 0.5 1.0 55.6
Prosopis juliflora 3.5 5.0 1.5 4.0 1.5 1.0 1.0 4.0 0.5 0.5 0.5 0.5 1.0 - 4.5 0.5 1.0 1.0 94.4
Tamarix aphylla 0.5 - - - - 0.5 - - - - - - - - - - - 0.5 16.7
Ziziphus spina-christi - - - - - 1.5 0.5 0.5 0.5 3.5 - - 0.5 - - 0.5 0.5 - 44.4
Total Number of Species 5 5 5 5 4 5 4 5 5 4 6 5 8 4 5 6 8 9  
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Table 2. Mean importance value (IV) of the plant species in the of different vegetation groups inside Sied National 

Park. The indicator species are shown in bold. The annual species are recorded visually as common (++), 
less common ( +), or absent (- ).  

Species Species Species Species Species 
Group A 

IV 
Group B 

IV 
Group C 

IV 
Group D 

IV 
Group E 

IV 

H. crispum 137.6 H. crispum 159.8 F. bruguieri 93.2 F. bruguieri 114.6 F. bruguieri 84.4
P. divisum 64.4 P. divisum 29.4 H. crispum 91.8 H. crispum 47.4 C. dactylon 76.7
F. indica 22.5 F. indica 28.5 L. scindicus 34.9 P. divisum 27.7 C. commutatus 68.9
A. carduus 20.2 A. carduus 14.4 A. carduus 20.2 C. commutatus 21.2 A. carduus 35.1
Brassica sp 7.5 C. monocantha 13.7 P. divisum 18.8 C. dactylon 19.3 F. indica 12.5
C. procera 6.9 P. desertorum 13.4 C. monocantha 7.7 P. setaceum 14.3 H. digynum 12.2
C. monocantha 6.9 C. lanatus 10.6 R. epaposum 6.1 P. turgidum 12.9 H. crispum 9.1 
H. tuberculatum 6.9 F. bruguieri 9.0 B. ciliaris 5.3 R. stricta 6.2 L. scindicus 5.2 
P. setaceum 6.9 A. bombycinus 6.6 F. indica 3.5 P. juliflora 6.1 Annuals  
P. dactylifera 6.9 H. tuberculatum 5.1 S. villosa 3.0 L. shawii 5.5 C. memphitica ++ 
R. epaposum 6.9 C. colocynthis 5.0 P. crispa 2.7 Annuals  S. desfontiani ++ 
S. villosa 6.9 L. scindicus 4.0 P. setaceum 2.7 S. desfontiani ++ L. capitata + 
Annuals  R. epaposum 3.0 C. ciliaris 2.5 C. memphitica ++ P. ovata + 
S. desfontiani ++ F. aegyptiaca 2.3 S. lanata 2.4 P. ciliata + S. aegyptiaca + 
C. memphitica ++ R. stricta 2.3 C. rupicula 2.2 R. vesicarius + T. terrestris + 
P. minor ++ Annuals  Annuals  E. persica + B. muricata + 
P. ciliate ++ P. ciliate ++ S. desfontiani ++   S. barbatus + 
C. ambrosioides + R. vesicarius ++ T. terrestris ++   A. tenuifolius + 
T. terrestris + S. barbatus ++ B. muricata ++   S. barbatus + 
S. aegyptiaca + S. desfontiani ++ P. ciliate ++     
  T. terrestris ++ R. vesicarius ++     
  C. memphitica + C. ambrosioides+     
  A. lanatum + P. minor  +     
  I. spicata + A. tribuloidus +     
    I. spicata +     
    C. memphitica +     
    E. persica +     
 
 
     18 stands    
           
               
   11    7    
             
        4 3   
              
  5  6         
               
 1 4            

Bra sp A Las.sci B Atr.car C Cyn. Dac D Rhi. str E
↔        ↔    ↔ ↔ ↔ 

Figure 1. TWINSPAN dendogram of 18 stands based on the importance values of plant species inside Sied 
National Park. The indicator species of each group is abbreviated to the first letter of the genus and the first three 
letters of the species name. 
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Table 3. Means of edaphic characteristics, number of trees types/group and absolute density of common cultivated 

trees inside the park, and the analysis of variances (ANOVA) between groups (A-G). The diversity indices 
of the studied groups are shown. (a=vegetation groups, b=number of stands per groups). * Significant at 
p<0.05, ** Significant at p<0.01, *** Significant at p<0.001, ns= not significant. 

Vegetation Groups Edaphic variables 
characteristics Aª  

1 b 
B 
4 

C 
6 

D 
4 

E 
3 

F-ratio p-value 

Sand % 92.0 89.5 90.7 94.2 92.0 3.549* 0.024 
Silt % 4.0 4.4 5.3 2.7 6.0 3.065* 0.040 
Clay % 4.0 4.7 4.0 3.0 2.0 3.579* 0.023 
pH 7.85 7.81 7.82 8.04 8.07 2.745ns 0.057 
EC (ml mohs/cm) 1.01 0.76 0.78 0.25 0.25 5.234** 0.005 
Na+  (ppm) 64.7 216.1 204.8 153.0 148.1 1.378 ns 0.277 
K+ (ppm) 213 111.8 149.3 96.5 149.3 9.393*** 0.000 
P+ (ppm) 9.0 4.5 5.2 2.8 6.7 12.201*** 0.000 
CaCo3 % 5.53 6.84 5.46 5.53 6.47 1.493 ns 0.242 
Cultivated trees        
Number of trees types/group 8.0 5.0 5.2 5.8 5.3 5.313** 0.004 
Absolute density:         
Acacia legulata 0.5 0.5 0.75 0.25 1.33 2.080 ns 0.122 
Acacia saligna 0.5 1.48 0.17 1.32 0.0 1.999 ns 0.133 
Albizzia lebbek 0.5 0.13 0.42 0.13 0.17 0.928 ns 0.468 
Casuarina equistifolia 0.0 0.13 0.08 0.37 0.0 5.366** 0.004 
Conocarpus erectus 0.5 0.75 0.42 1.2 0.12 2.408ns 0.083 
Eucolyptus camaldulensis 1.0 0.8 1.2 1.7 0.9 1.681 ns 0.192 
Eucolyptus microtheca 0.5 0.25 0.25 0.25 0.67 2.177 ns 0.109 
Prosopis juliflora 1.0 2.5 1.4 1.6 1.8 0.973 ns 0.444 
Ziziphus spina-christi 0.5 0.13 0.67 0.25 0.67 0.536 ns 0.711 
Diversity Indices        
Richness 12.0 15.0 15.0 10.0 8.0 9.5* 0.015 
Shannon index (H`) 1.76 1.82 1.88 1.83 1.72 374804.8 ***7.11E-14 
Evenness 0.71 0.67 0.69 0.79 0.83 663585.5 ***1.7E-14 
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Figure 2. The diversity indices of the studied groups inside Sied Park.  
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Table 4. Mean importance value (IV) of the plant species in the of different vegetation groups outside Sied 

National Park. The indicator species are shown in bold. The annual species are recorded visually as 
common (++), less common ( +), or absent (- ). 

Species Species Species 
Group I 

IV 
Group II 

IV 
Group  III 

IV 

R. epaposum 62.3 R. stricta 100.0 R. epaposum 86.7 
C. colocynthis 25.8 F. bruguieri 57.2 A. carduus 28.9 
Z. spinosa 28.1 R. epaposum 49.6 F. indica 28.9 
H. crispum 25.8 A. carduus 26.8 R. stricta 16.3 
R. stricta 18.9 L. shawii 14.6 T. nilotica 8.8 
F. bruguieri 15.1 Annuals  A. ehrenbegiana 8.4 
H. hemistemon 13.2 P. minor +++ P. divisum 8.4 
C. procera 11.7 S.barbatus ++ Annuals  
P. crispa 11.6   S.barbatus ++ 
S. cilliatae 3.9   P. ciliate + 
L. scindicus 3.4     
Annuals      
P. ciliate +++     
P. ovata ++     
S. desfontiani ++     
A. lanatum +     
A. hierochuntica +     

 
    8 stands   

           

  6   2 F. ind 

           

Cal.pro 4  2 Ly.sha    
 I    II   III   

Figuer 3. . TWINSPAN dendogram of 8 stands based on the importance values of plant species outside Sied 
National Park. The indicator species of each group is abbreviated to the first letter of the genus and the 
first three letters of the species name. 

 
Table 5. Means of edaphic characteristics, and the analysis of variances (ANOVA) between groups (I - III) outside 
the park. The diversity indices of the studied groups are shown. (a=vegetation groups, b=number of stands per 
groups). Significant at p<0.05, ** Significant at p<0.01, *** Significant at p<0.001, ns= not significant. 

Vegetation Groups Edaphic characteristics variables 
I ª 
4 b 

II 
2 

III 
2 

F-ratio p-value 

Sand % 94.7 96 92 7* 0.027 
Silt % 4 4 4 0 ns 1 
Clay % 1.3 0.0 4 7* 0.027 
pH 7.95 8.00 8.05 25* 0.013 
EC (ml mohs/cm) 0.31 0.22 0.23 1.52 ns 0.293 
Na+  (ppm) 25.37 24.5 25.7 0.27 ns 0.773 
K+ (ppm) 84 60.3 105 36.63*** 0.000 
P+ (ppm) 7.67 8.0 6.0 7.75* 0.022 
CaCo3 % 7.77 7.5 9.48 8.03* 0.020 
Diversity Indices      
Richness 11.0 5.0 7.0 9.333* 0.052 
Shannon index (H`) 1.72 1.43 1.57 210.33*** 0.000 
Evenness 0.83 0.89 0.81 17.33* 0.022 
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Figure 4. The diversity indices of the studied groups inside Sied Park. 
 
Table 6. Comparison between the means of edaphic characteristics and diversity indices inside and outside the 

park. Significant at p<0.05, ** Significant at p<0.01, ns= not significant. 
 

Variables Inside the park Outside the park 
Edaphic characteristics   
Sand % 91.7 94.2ns 
Silt % 4.5 4.0 ns 
Clay % 3.7 1.8* 
pH 7.92 8.0 ns 
EC (ml mohs/cm) 0.61 0.25* 
Na+  (ppm) 157.3 25.2** 
K+ (ppm)            143.9 83.1* 
P+ (ppm) 5.6 7.2* 
CaCo3 % 6.0 8.7* 
Diversity Indices   
Richness 12.0 7.7* 
Shannon index (H`) 1.80 1.57* 
Evenness 0.74 0.84 ns 

 
Discussion 

 
Any vegetation in particular place is influenced by the prevailing environmental 

factors including: climate, topography, soil, human activities and other biotic factors 
(Zahran, 1982). Analysis (TWINSPAN) technique is used in the present study classified the 
stands inside Sied Park to five groups.  Heliotropium crispum and F. bruguieri each 
dominate two groups, while one group co-dominated by the two species. Analysis of the 
relationship between variations in vegetation composition and edaphic variables indicate 
that the distribution of vegetation in Sied Park is mainly controlled by soil salinity (EC), K, 
P, sand and clay. Chapman (1966) stated that salinity plays an important role in controlling 
the distribution of vegetation in arid region. Jafari et al.(2003) found that, soil salinity and 
soil texture are the main factors that cause the separation of the vegetation types. This result  
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has been supported by the works of Kassas (1957); Moghimi (1989) and Caballero et al. 
(1994). These researchers found that distribution of plants in a given region is a function of 
soil salinity. El-Khouly and Fakhry (1999) and El-Khouly and Khedr (2000) found that 
there are a negative significant correlation between the diversity of the communities and 
soil salinity. On the other hand, Ayyad and Fakhry (1996) found positive significant 
correlation between plant species diversity and percentage of sand.  Our results indicated 
also, that the number of the cultivated trees types had a significant negative effect on plant 
species diversity inside the park, while the absolute density of Casuarina equistifolia had a 
significant positive effect on it.  The increase in the shade of the cultivated trees may cause 
a negative effect on the germination and propagation of the plant species growing naturally 
inside the park. This result is in agreement with Andrés and Ojeda (2002). Casuarina 
equistifolia litters may increase the soil fertility in the groups had high species diversity. El-
Keblawy (2004) found that, the species diversity and the abundance of the perennial trees 
increase in the afforestation locality due to the high fertility of the soil and increase of the 
organic carbon in the artificial forests. The effects of type of forests grown in the forest and 
size of the forests trees were significant on the number of species, species richness and 
species diversity (El-Keblawy, 2004; El-Keblawy and Ksiksi, 2005). This may explain the 
highest species richness and diversity of group C and B and the lowest diversity is attained 
in group E. Group E had the highest density of Eucolyptus microtheca. Eucolyptus species 
contain allelopathic compounds had negative effects on the germination and growth of the 
other plants grown in the same site (Noble and Randall, 1998; El-Keblawy, 2004).  

       Outside the park, TWINSPAN technique classified the stands to three groups 
dominated by Rhanterium epaposum and Rhizyaa stricta. The distribution of vegetation 
outside the Park is mainly controlled by the amount of sand and clay and the values of Na, 
K and CaCo3. The data presented in this study indicated that, group I was the highest 
diversity than the other vegetation groups are studied. This group is located in the 
depression habitat recived the high amount of rainfall and plays a great role in regulating 
moisture availability to plants (Kassas and Girgis, 1965).   

      The increase of plant species diversity inside Sied Park more than outside the 
park related to:  1) the increase of soil water availability as a result of the continues 
irrigation, which the plants can be utilize this water stored in the different depths of soil in 
addition with precipitation pluses (Abd El-Ghani et al., 2006), that explain the increases of 
the grasses inside the park; 2) the protection against the grazing, where most of the species 
recorded inside the park were palatable; and 3) the increase of fertility in the soil inside the 
park due to utilization of fertilizers and/or the decomposition of the litters of the cultivated 
trees. Similar results were obtained by El-Keblawy (2004) and Ksiksi (2006).  

        The increase of the values of clay, EC, Na and P scientifically inside Sied park 
more than outside the park may be due to the afforestation processes, irrigation system and 
water salinity is used in the irrigation inside the park. There is a direct impact of trees on 
the soil proprieties (Barth & Klemmedson, 1978; Virginia & Jarrell, 1983). These authors 
have been measured a significant accumulations of organic carbon, N, Ca, P and K in the 
surface horizons beneath Prosopis canopies. El-Keblawy and Ksiksi (2005) found that, the 
organic matter content, salinity, total sodium ions, total sulfate, total soluble nitrogen, total 
chromium and copper attained significantly greater values under the crowns of the trees 
than both between the crowns and outside the artificial forests. 
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The families of Gramineae, Asteraceae, Leguminosa and Crucifersae constitute the 

main bulk of the alien plant species in Saudi Arabia (Abdel Ghani & El-Sawaf, 2004).In 
this study, the largest percentages of families inside the park were Gramineae (22.4%) 
followed by Asteraceae (12.2%). The increase of the percentage of family Gramineae 
return to: 1) the protection against the grazing because most species of this family were 
palatable; 2) increase of soil moisture availability at the upper soil depth as a result of the 
irrigation by flood system and the continues irrigation causes increase in the grasses have 
superficial roots utilize the water was stored in this depth, where most species of this family 
were rhizomatous plants. The ratio species/genera (44/21) and genera/families (49/44) for 
Sied National Park indicated high taxonomic diversity (lower ratios).Pielou (1975) and 
Magurran (1988) pointed out that, in intuitive terms, hierarchical (taxonomic) diversity will 
be higher in an area in which the species are divided amongst many genera as opposed to 
one in which most species belong to the same genus, and still higher as these genera are 
divided amongst many families as opposed to few. The fieldwork results indicated that, the 
number of species and families inside the park were higher than outside the park as a result 
of protection against grazing. The grazing leads to decrease in the size of edible plants, and 
temporary changes in their relative abundance (Danin, 1983). Penisitum divisum, Panicum 
turgidum and Lasiurus scindicus are reproductive vegetatively by rhizome growth and 
sexually by tillering, where each tiller may end with a spike.  These species fail to 
reproductive sexually if they subjected to overgrazing of flowering branches or seeds 
before dispersal (El-Khatib & Hegazy, 2001). These species attained greater presence 
inside the park, but not recorded or attained lower presence outside the park. Also, the salt 
tolerant species e. g. Salsola villosa and Cynodon dactylon was recorded only inside the 
park as a result of increase the soil salinity in some sections of the park. Similar results are 
obtained by El-Keblawy (2004). Many species are recorded inside the park are agricultural 
weeds such as Heliotropium crispum and Pennisetum setaceum, which had high presence. 
The increase of annuals inside the park more than outside the park due to overgrazing 
outside the park, also, due to the high amount of clay and water availability inside the park. 
These results are in agreement with El-Khouly (2004). 

The life form patterns of desert plants were reflected by the rainfall, topography and 
landform types (Kassas and Girgis, 1965; Zohary, 1973).  The life form in the arid desert 
region is characterized by Therophytes (Abd El-Ghani et al., 2006). In the present study, 
the life form spectrum inside Sied Park is dominated by Therophytes. The increase of the 
Therophytes due to all the annual species are represented by the same life forms not as 
perennial species (Ali, 2004). Therophytes, Chamaephytes and Geophytes species inside 
the park were more than outside the park.  Most of these plants are protected from grazing. 
Also, Geophytes species are able to grow in the water logging and saline habitat (Beeftink, 
1977). The main advantage of the drought-evading plant species (Therophytes and 
Geophytes) is to have a high degree of plasticity in growth rate, size and phenology and to 
remain dormant in years of climatic extremes (Khedr, 1999). Chamaephytes and 
Cryptophytes are able to grow in more saline soil (El-Ghareeb & Rezk, 1989). 

Although the species diversity and the number of species inside Sied National Park 
were more than outside the park, the number of species in general is small may be due to 
the negative effect of the trees types are used in the afforestation, also as a result of 
elimination the natural vegetation by the workers in the park. Some alien tree species used 
in afforestation causes major problems as invaders of natural and semi-natural ecosystems.  
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The magnitude of the problem increased significantly over the past few decades, 

with rapid increase in afforestation and changes in land use (Richardson, 1997). Eucolyptus 
and Prosopis juliflora trees had a negative effect on the number of species, species richness, 
Shannon-Wiener index, and Simpson index of the native species inside the artificial forests 
in UAE (El-Keblawy, 2004; El-Keblawy and Ksiksi, 2005).    
 

Conclusion 
 
• The species diversity and the total number of species inside Sied National Park were 

more than outside the park. 
• The distribution of species inside the park is governed mainly by soil salinity (EC), 

K, P, sand, clay, the number of the cultivated trees types, and the absolute density of 
Casuarina equistifolia. 

• The overgrazing in the stands outside the park has a high effect on the disappearance 
of many palatable species which are recorded inside the park. 

• Afforestation inside the park is an effective tool to promote diversity and improve 
soil fertility. 

• Sied national Park was useful in preservation and development some of the 
economic species e.g. Penisitum divisum, Panicum turgidum, Lasiurus scindicus, 
Cymbopogon commutatus, Heliotropium species and Fagoniea species. 

 
Recommendations 

 
• To promote species richness and diversity in Sied Park, the exotic trees e.g. 

Eucolyptus sp. must be   replaced gradually with native trees, especially native trees 
are compatible with the environment of Saudi Arabia and not use much water as 
exotic trees. 

• Afforestation can be used as conservation sites in Sied National park if the 
elimination of the native flora is stopped. 

• Using the proper system in the irrigation of the cultivated trees to decrease soil 
salinity. 

 
References 

 
Ali, M. E. 2004. On the Ecology of Sinai Peninsula. Msc. Thesis, Faculty of Science, 

Mansoura University.  
 
Andrés, C.  and  Ojeda, F. 2002. Effects of afforestation with pines on woody plant 

diversity  of  Mediterranean heathlands I southern Spain. Biodiversity and 
Conservation, 11: 1511 – 1520. 

 
Ayyad, M. A. and Fakhry, A.M. 1996. Plant biodiversity in the western Mediterranean 

desert of Egypt. Verhandlungen der Gesllschaft fur Okologia, Baind 25: 65-76. 



 

The 2nd International Conf. on Water Resources & Arid Environment (2006) 
13 
 
Barth, R. C. & Klemmedson, J.O. 1978. Shrub-induced spatial patternsof dry matter, 

nitrogen and, organic carbon. Soil Science Society of America Journal, 42: 804-809. 
 
Beeftink, W. G. 1977. The Coastal Salt Marshes of Western ND Northern Europe. In: 

Chapman, V. J. (eds.), Ecosystems of the World  1- Wet Coastal Ecosystems. An 
ecological and phytosociological approach. Elsevier Science Publishing Company: 
109-155. 

 
Caballero, J.M., Esteve, M. A., Calvo, J. F. and Pujol, J. A. 1994. Structure of the 

vegetation of salt steppes of Guadelenitin (Murcia, Spain). Stud.Oecol. , 10-11: 171-
183. 

 
Chapman, V. T. 1966. Vegetation and Salinity. Salinity and Aridity in Monographiae X. 

VI, ED. H. Boyko, Dr. W. Junk Publishers, The Hugue. 
 
Cathcart, J. F. 2000. Carbon sequestration: A working example in Oregon. Journal of 

Forestry 98: 32-37. 
 
Chaudhary, S. A. 2001. Flora of the Kingdom of Saudi Arabia Illustrated. Ministry of 

Agriculture & Water,  
 
National Herbarium, National Agriculture Research – Riyadh, Saudi Arabia. 
 
Collenette, S. 1999. Wildflowers of Saudi Arabia. National Commission for Wildlife 

Conservation and  
 
Development (NCWCED), kingdom of Saudi Arabia. 
 
Danin, A. 1983. Desert Vegetation of Israel and Sinai. Jerusalem: Cana publishing House. 

148 pp. 
 
Duncan, D. B. 1955.  Multiple range and multiple F- test. Biometric, 11:1-24.   
 
El-Ghareebm, R. & Rezk,, R. M. 1989. A preliminary study on the vegetation of the 

coastal land at Bousseli (Egypt). Journal of University Kuwait (Sci.), 16: 115-127. 
 
El-Keblawy, A. 2004. Evaluation of the potentiality of using artificial forests as 

conservation sites for native flora of the UAE. The Fouth Annual U.A.E. University 
Research Conference, College of Science, 44-47. 

 
El-Keblawy, A. and Ksiksi, T. 2005. Artificial forests as conservation sites for the native 

flora of the UAE.  Forest Ecology and Management, Vol. 213, No.1-3, 288-296.  
 
El-Khatib, A. A. and Hegazy, A. K. 2001. Growth and energy content of three forage 

grasses from the Middle East rangelands. Acta Agronomica Hungarica, Vol. 49, No. 
2: 119-131. 



 

Ahmed A. El-Khouly and Abdulrahman N. Al-Dawood 
14 
 
EL-Khouly, A. A. 2001. Plant diversity in the dry land habitats of Siwa Oasis, Western 

Desert, Egypt. Journal of  Environmental Sciences , Vol.22, 125143. 
 
El-Khouly, A. A. 2004. Effect of human activities on vegetation diversity in Siwa Oasis. J. 

of Environmental Science, Vol. 28, 191-213.                 
 
El-Khouly,  A.A and Khedr, A.A. 2000. Species diversity and phenology of the wetland 

vegetation in Siwa      Oasis, Western Desert, Egypt. Desert Inst. Bull., Egypt. 50, 
No.2, 325-343. 

 
Heywood, V. H. and Watson, C. 1995. Global Biodiversity Assessment. UNEP, 

Cambridge university press.1135 pp. 
 
Hill, M.O. 1979. TWINSPAN- A fortran program for arranging multivariate data in an 

order two- way table of classification of individuals and attributes. Ithaca, NY, 
Cornell univ.pp.90. 

 
Jafari, M., Zare, Chahouke, M. A., Tavili, A. and Azarnivand, H. 2003. Soil-vegetation 

relationships in Hoz-e-Soltan Region of Qom province, Iran. Pakistan J. of Nutrition, 
2 (6): 329-334. 

 
Jackson, M. L. 1967. Soil chemical analysis. Hall of India private, New Delhi, pp.248. 
 
Kassas, M. 1957. On the ecology of the Red Sea coastal land. J. Ecolo., 45: 187-203. 
 
Kassas, M. and Girgis, W. A.  The units of a desrt ecosystem. J. Ecolo., 53: 715-728.  
 
Khedr, A. A. 1999. Floristic composition and phytogeography in a Mediterranean deltic 

(Lake Burollos), Egypt. Ecologia mediterranea, 25 (1): 1-11. 
 
Ksiksi , T. 2006. Analysis of some desert ecosystems vegetation in Abu Dhabi Emirate. 

Effect of land use. The Sixth Annual U.A.E. University Research Conference, 
College of Science, 52-59.   

 
Ludwig, J.A. & Reynolds, J.F. 1988. Statistical Ecology: A primer on methods and 

computing. New York: John Wiley &sons. Pp.337. 
 
Magurran, A. E. 1988. Ecological Diversity and Its Measurments. New Jersey: Princeton 

University Press. 
 
Moghimi, J. 1989. Survey of relationship between vegetation, salinity and water ground 

table in Hoz-e-Soltan playa in Qom province, MSc. Thesis in Natural Resources 
College of Tehran University (Persian). 

 
Mueller – Dombois, D.& Ellenberg, H. 1974. Aims and Methods of vegetation analysis. 

New York, John Wiley &Sons, pp. 547. 



 

The 2nd International Conf. on Water Resources & Arid Environment (2006) 
15 
 
Naddra, R. and Nyber, D. 2001. Effect of afforestation of pastures on bird abundance. 

Transactions of the Illinois State Academy of Science. Vol. 94, #4, 234-250.  
 
NCWCD, (The National Commission for Wild Conservation and Development). 2005 . 

First Saudi Arabian National Report on the Convention of Biological Diversity. 
Published by The National Commission for Wild Conservation and Development. 

 
Noble, A. D. and Randall, P. J. 1998. How Trees Affect Soils. A repirt for the Rural 

Industries Research ND Development Corporation (RIRDC).  RIRDC publication 
No 98/16, Australia. 

 
Pal, R. C. and Sharma, A. 2001.  Biomass & Bioenergy. 21 pp. 35-42. 
 
Piper, C. S.  1950.  Soil and plant analysis. University of Adelaide Press, Australia. 
 
Pielou, E. C.  1975.  Ecological Diversity. New York: Wiley. 
 
Raunkiaer, C. 1937.  The life forms of plants. Clarendon, Oxford. 104 p.  
 
Richardson, D. M. 1997. Conservation Biology. In: El-Keblawy, A. 2004. Evaluation of 

the potentiality of using artificial forests as conservation sites for native flora of the 
UAE. The Fouth Annual U.A.E. University Research Conference, College of 
Science, 44-47.  

 
Virginia, R. A. & Jarrell, W. M. 1983. Soil proprieties in a mesquite-dominated Sonoran 

Desert Ecosystem. Soil Science Society of America Journal, 47:138-144. 
 
Zahran, M. A. 1982. Vegetation Types of Saudi Arabia. Publ. King Abdul Aziz Univ., 

Jeddah, Saudi Arabia, 61 pp. 
 
Zar, J.H. 1984. Biostatistical analysis, 2 nd ed. Printice- Hall& Englewood Cliffs. 718 p. 
 
Zohary, M. 1973. Geobotanical Foundations of the Middle East. Gustav Fischer Verlag. (2 

Vols.) Stuttgart, 793 pp. 
 
Zoghet, M. F. and Akabawi, K. A. 1986. Live Zone of Saudi Arabia (In Arabic). Saudi 

Society of Biology, Vol.9, 48 pp.  
 



 

Ahmed A. El-Khouly and Abdulrahman N. Al-Dawood 
16 
 

  

  تأثري املنتزهات الوطنية على التنوع النبايت 
  منتزه سعد الوطين: دراسة حالة 

  
  

   عبدالرمحن بن ناصر الداودوأمحد عبد اللطيف اخلويل 
 

   اململكة العربية السعودية– وزارة الزراعة –إدارة املوارد الطبيعية 
  

يف هذه الدراسة مت تقيـيم      . راعة ىف اململكة  يعترب منتزه سعد الوطين أحد سبع منتزهات وطنية أنشأا وزارة الز          
اعتمدت الدراسة على استخدام قيمـة درجـة        . التنوع ىف الكساء اخلضري داخل املنتزه باملقارنة باملواقع خارج املنتزه         

ة احمليطـة    مواقع متثل املوائل املختلف    8 موقع متثل مجيع القطاعات داخل املنتزه باإلضافة إىل          18األمهية ألنواع النباتية ىف     
كما مت حتليل البيانات الناجتـة باسـتخدام التحاليـل         ,   و أدلة التنوع     وباستخدام برامج حتاليل الكساء اخلضرى     باملنتزه

 عائلة نباتية باملقارنة مع الكـساء اخلـضري     21أوضحت الدراسة أن الكساء اخلضري داخل املنتزه يشمل         . اإلحصائية
 نوع معمر 32 نوع منها 49وقد احتوت العائالت النباتية داخل املنتزه على         . 17ية  خارج املنتزه الذي يشمل عائلة نبات     

.    أنـواع حوليـة    7 نوع معمر و     20 نوع منها    27بينما احتوت العائالت النباتية خارج املنتزه على        ,  نوع حويل  17و
, الـشويكة , تسودها أنواع الرمرام تبني من الدراسة أن الكساء اخلضري داخل املنتزه ينقسم إىل مخس جمموعات نباتية              

. بينما ينقسم الكساء اخلضري خارج املنتزه إىل ثالث جمموعات تسودها احلرمل والعـرفج            , صخرب, الثيل, ظع, ثيموم
وقد مت مناقشة تلك النتائج يف ضوء عالقتها بالعوامل األرضية املختلفة وأيضاً بعالقتها بأنواع األشجار املزروعة داخـل                  

  .املنتزه
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