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ABSTRACT 

 

Distribution and genetic diversity of 198 geo-observations, including 34 plant species, from the four areas of Tirana 

region was carried out, using grids of 5 x 5 km, to assess the species richness, the area of occupancy and diversity 

indices. Geospatial analysis and combination of diversity indices as species richness, Simpson (1–D), Shannon, 

Evenness, Brillouin, Equitability and Fisher-alpha indices found the areas of Tirana North and South were richer and 

more even than other observed areas. Observed diversity in Tirana East areas was comparable with diversity 

observed in Tirana South, Tirana West and Tirana North areas, but the diversity among these three latest areas was 

non-comparable. Cluster analysis based on Euclidian distance generated a dendrogram of three clusters. Higher 

similarity positively correlated was found between diversity observed in Tirana North, South and East areas 

(similarity index ranged from 41.74 to 43.48 and correlation coefficient r ranged from 0.22 to 0.28). Tirana North 

and Tirana South were the areas with more even (0.806) and equitable (0.924) number of individuals distributed 

among species. There was a negative relation among the number of species observed in each areas and elevation of 

present points from the sea level. Results of this study suggest the presence of possible stable ecosystems available 

in these areas, and diversity of these areas can be used for the assessment of the current status of conservation of 

plant genetic resources and for the prioritization of potential ecological areas suitable for in situ conservation.  
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INTRODUCTION 

 

Albania is very rich in biological and landscape diversity, which is attributable to the country geographic position as 

well as geological, hydrological, climatic, and soil and relief factors. Albanian Flora identified about 3 250 species 

of plants in the country, from 11 000 types of plants that are in Europe (or 29.5%) (Flore de L’Albanie 1980; Demiri 

1983; Paparisto et al. 1988; Hammer et al. 1996; GBIF database (http://data.gbif.org), but only 140 species (or near 

4%) of them is included in Albanian genebank (Gixhari et al. 2013) and in EURISCO databases (http://eurisco.ipk-

gatersleben.de).  

Plant genetic resources (PGR) play a key role in contributing to the sustainable development of agriculture, helping 

to increase agricultural food productions. Cultivated crops, medicinal and aromatic plants, fruit tree species, olive 

trees, and a great number of wild relatives are economically, socially, and culturally important plants for Albania. 

They are grown over a wide range of ecological habitats in the country, in cultivated and wild habitats, in forest 

habitats, on the hills and mountains habitats. PGR provides access to the greatest possible amount of genetic 

variability in a particular species and helps reveal the ecological and geographic distribution of plant species 

(Bennett, 1970). Genetic diversity allows crops to evolve and adapt and it is a major resource for plant breeders to 

use and meet the challenges in maintaining food security and environmental stability. Wild plant species provide an 

invaluable source of genes that can be used for the improvement of cultivated species.  

Today, the conservation of genetic resources is regarded as an important need for human society. The genebanks 

offer the main means to explore, collect, store, and protect genetic materials, providing the raw material for the 

improvement of crops. The information on plants biodiversity in Albania is generally lacking especially in terms of 
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species. There is still flora, taxonomic groups, especially crop wild relatives which are unknown or have not been 

studied. As the number of accessions or crops and wild species included in gene banks increases, the goals for PGR 

are focused on the quality of collections. In this sense, assessment of geographic distribution and genetic diversity 

variation present in an ex situ collection is important for conservation of PGR and especially for the quality of ex 

situ collections.  

Geographic information systems (GIS), as useful tools for eco-geographical analysis, provides important 

information about the diversity present in specific geographic areas Maxted et al. (1995). Diversity indices serve as 

valuable tools that enable researchers to quantify diversity in a community and describe its numerical structure. GIS 

studies can be used to detect geographic distribution of a target species in ex situ collections and to identify 

collection priorities sites (Scheldeman et al., 2010), which are effective for management of a genebank (Jarvis et al., 

2010; Gixhari et al., 2012).  

Because the Albanian territory has highly heterogeneous environmental conditions, the aim of this study was to 

assess the geographic distribution and genetic diversity of plant genetic resources observed in Tirana Region areas. 

 

MATERIAL AND METHODS 

 

Geographic distribution: The study for assessment of geographic distribution and genetic diversity of PGR is 

realized using ex situ data of PGR present in Albanian Gene Bank database. It was conducted in four equal 

geographic areas of Tirana Region: Tirana North (TR_N), Tirana South (TR_S), Tirana East (TR_E) and Tirana 

West (TR_W) areas. Each taxon (plant species or population) represented as a geo-reference observation, was 

entered into the GIS analysis, as presence points (Allard 1970; Brown at al. 1995; Hijmans et al., 2001; Gixhari et 

al., 2012; Gixhari et al. 2014).  

Four equal geographic areas, separated into small grid square cells of 5 x 5 km, were used to assess the geographic 

distribution, diversity indices, and richness estimators of plant species. The measurement of diversity and 

geographic distribution of plant species was realized analysing the number of observations per species and the area 

of occupancy, where the total area occupied by a specific species, was selected as an indicator of abundance or rarity 

of a particular species (Magurran 1988). Data points out of four equal geographic areas (grid cells) of Tirana region 

were not included in plant species diversity analysis. Maps containing geographic distribution of plant species 

observed per each area were created using CAPFITOGENE (P. Quijano, 2012) and DIVA tools (Hijmans et al. 

2012).  

Diversity indices: Indices as species richness (S), Simpson index (1–D), Shannon index (H), Evenness (e^H/S), 

Brillouin index (B), Equitability (J), and Fisher's alpha (Fα) were used to assess diversity and richness taking into 

account the respective proportions of each species in the study area.  

Analysis of distances: A cluster analysis method on correlation was used to identify groups of relative similar plant 

species. Quantitative diversity indices were calculated using the SAS tools (2012).  

 

RESULTS  

 

Collecting and quality data: All the information for 198 geo-observations considered as presence data was gathered 

and recorded for each plant species during collecting data. Data quality including the accuracy and precision of 

geographic coordinates firstly presence or geo-referenced data were checked for inconsistencies (Chapman 2005a). 

Data points without coordinates were removed from ex situ and external data. Data points with incorrect coordinates 

on the administrative unit (county) were assigned coordinates where possible while duplicate or doubtful data were 

removed (Scheldeman et al., 2010; Gixhari et al., 2013)  

Geographic diversity distribution: Geospatial analysis detects areas of high alpha diversity of observed plant species 

in four areas of Tirana Region given on the map as presence points (Figure 1).  

 



Proceedings Book                                               International Conference of Ecosystems (ICE2016) 

--------------------------------------------------------------------------------------------------------------------------------- ----------------------- 

490 
 
 

 

 
 

Figure 1. Geographic distribution of thirty-four plant species observed in Tirana Region areas. 

 

Diversity indices: Comparisons of diversity indices (Table 1) show the presence of an important variability of plant 

species in the study areas analysed and between observed areas related to number of individuals (analysed as 

presence point) and kind of plant species present in those geographic areas. Species richness (S) clearly shows the 

higher number of different plant species was observed in Tirana South and West areas (S = 19 and 18 plant species 

respectively), followed by Tirana North area (S = 17 plant species). Higher number of individuals per species (4.31 

and 3.47) was found respectively at Tirana East and North areas. Simpson index (1 - D > 0.90), and Brillouin index 

values (B > 2.10), clearly show the presence of higher diversity in areas of Tirana North and South. Shannon-Weiner 

index values (H > 2.50) show that areas of Tirana North and South were richer and more even (e^H/S > 0.75) and 

equitable (J > 0.90) than other areas. In this study the Shannon index values ranges from 2.15 (Tirana East areas) to 

2.71 (Tirana South areas) showing in general mid species richness and evenness (Table 1).  

 

Table 1. Comparison of diversity indices between four observed areas of Tirana Region 

 

Diversity Indices TR_E TR_N TR_S TR_W 

Taxa_S 13 17 19 18 

Individuals 56 59 33 50 

Simpson_1-D 0.84 0.92 0.91 0.89 

Shannon_H 2.15 2.62 2.71 2.56 

Evenness_e^H/S 0.66 0.81 0.79 0.72 

Brillouin (B) 1.85 2.25 2.12 2.14 

Equitability_J 0.84 0.92 0.92 0.89 

Fisher_alpha 5.32 8.00 18.66 10.09 

 

Shannon (H), Evenness (e^H/S), and Equitability (J) indices also suggests relatively less plant species presence will 

be expected in the Tirana East and West areas/habitats in the future, as the environmental changes and increased 

disturbed activities are more likely to be damaging to the ecosystem as a whole. Comparison of diversity indices 

suggests Tirana North and South areas present more relative stable ecosystems and ecological niches. In these areas 

a greater number of different species important for conservation should be still available in the future. 

 

Similarities and correlations between observed areas: Comparisons of diversity indices using cluster analysis based 

on Euclidian distance generate a dendrogram with three clusters (Figure 2).  
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Figure 2. Dendrogram of similarity among four observed areas of Tirana region 

 

Cluster analysis found lower distances (56.51174) and higher similarity (43.47826) and moderate positive 

correlation (r = 0.28) between Tirana North (leader) and Tirana South (joiner) areas. There was also high similarity 

(41.7391) and positively correlated (r = 0.23) between Tirana East (leader) and Tirana North (joiner) areas. 

Moderate similarity (35.9551) and positively correlated was found between Tirana East and Tirana South areas. 

Higher distance (68.6747) and lower similarity (31.3253) was found between Tirana South and Tirana West areas 

(Table 2).  

 

Table 2. Similarity matrix (above diagonal) and correlation (below diagonal) between four observed areas of Tirana 

Region. 

 

Observed areas TR_E TR_N TR_S TR_W 

TR_E * 41.7391 35.9551 16.9811 

TR_N 0.2318 * 43.4783 23.8532 

TR_S 0.3891 0.2773 * 31.3253 

TR_W -0.1532 -0.0249 0.2706 * 

 

Vertical distribution of observed plant species: Analysis found a negative relation among the number of samples and 

species observed in each areas and elevation differences of present points from the sea level. Comparison of data 

showed decreasing of number of species and samples observed as the elevation from the sea side is increased. 

Regression analysis showed that number of plant species, per each 100 m increase of elevation from the sea, was 

decreased according to the equation: y = -2.5357x + 20.714 (R² = 0.6483), and number of observed samples per 

species was decreased according to the equation: y = -7.7143x + 59.143 (R² = 0.502).   

 

 
 

Figure 3. Vertical distribution of observed plant diversity species and samples per species from the sea level. 
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From a total of 34 observed species in all four areas of Tirana region the higher number of them was presented by 

fruit tree species (18 species or 53%) and 7 medicinal plant species (7 species or 21%). Vertical distribution of fruit 

trees species observed from 0 m above the sea level to 399 m elevation ranged from 64%, to 79%, 67% and 87% 

(respectively per each 100 m elevation difference). Higher percentage of fruit trees species (87%) was verified in the 

area belt between 300 and 399 m of elevation about sea level and high number of species for medicinal plants was 

found in the area belt situated between 400 m and 600 m of elevation about the sea level. 

Results of this study, congruent with results of Guarino et al., (2002); Parra-Quijano et al., (2012); Gixhari et al., 

(2012; 2014); suggest that the ecological areas of Tirana North and Tirana South, found as more relative stable 

ecosystem areas, should be used for the assessment of the current status of conservation of plant genetic resources 

and for the prioritization of potential ecological areas suitable for in situ conservation.  

 

CONCLUSIONS 

 

Spatial analysis found significant differences of plant diversity between observed areas, and detects the areas of 

Tirana North and South were richer and more even, and equitable than other areas. 

Diversity observed in Tirana North and South founded as more relative stable ecosystems and ecological niches 

suggest that more different species important for conservation should be still available in these areas.  

Ecosystems of Tirana East areas with low number of plant species surveyed, as well as terrain difficulties for 

collecting mission, suggests less relative stable ecosystems should be still available for conservation in the future, 

due to rapid occupation of these areas by uncontrolled different constructions. 

Results of this study suggest the ecological areas of Tirana North and Tirana South can be used for the assessment of 

the current status of conservation of plant genetic resources and for the prioritization of potential ecological areas 

suitable for in situ conservation.  

Eco-geographic studies providing critical information about the diversity present in specific geographic areas can be 

used for the assessment of the current conservation status of plant genetic resources and to prioritize areas for in 

situ conservation.  
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