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Introduction 

One of the major issues examined in 

quantitative ecology is the spatial 

distribution of plant species. Spatial 

distribution refers to the growing 

condition of species and their distribution 

in a given site or community (Malhado 

and Petrere, 2004). On the other hand, 

spatial distribution of plants is a very 

important measure against the adverse 

effects of environmental stresses (Fu-

Cheng et al., 2012). Knowledge of the 

spatial distribution patterns is essential to 

measure the level of uniformity in the 

surrounding environment, plant 

reproduction, and distribution of 

seedlings, plant behavioral patterns, 

coexistence, allelopathic relations and 

competition (Krebs, 1999). It is important 

to select accurate methods for measuring 

the quantitative characteristics of plant 

communities such as canopy cover, 

density, etc. Thus, knowledge of 

distribution pattern could be of great help 

(Johnson and Zimmer, 1985; Krebs, 

1999; Legendre, 2002; Myers, 1978). 

The distribution pattern and 

abundance of plant species in arid and 

semiarid environments might be 

attributed to the impact of physical 

factors, soil chemistry and human 

interventions (Ebrahimi et al., 2015). 

Generally, distribution patterns of plant 

species include regular (uniform), cluster 

and random categories. In the random 

distribution pattern, each plant is 

independently established in a uniform 

area and in a non-selective pattern 

(Odum, 1999; Pielou, 1997). In the 

regular (uniform) distribution pattern, 

plants grow at regular intervals from each 

other (Moghadam, 2005). This could be 

the outcome of competition among 

species and the existence of allopathic 

relations, and the fact that each plant has 

also its own ecological niche. Cluster 

distribution pattern occurs when most or 

all of the populations tend to spread out 

in certain parts of the environment 

(Moghadam, 2005; Odum, 1999; Pielou, 

1997). In case of the heterogeneity of a 

habitat, plants tend to grow in areas 

where the environmental conditions 

match their needs (Ardakani, 2003). Most 

plant species opt a cluster distribution 

pattern unless communities encounter 

disturbances (Basiri et al., 2003). 

The distance and quadratic indicators 

have been developed to identify different 

distribution patterns (Ludwing and 

Reynolds, 1988). A large body of 

literature exists for the application and 

the implication of these indices. Borhani 

et al. (2004) studied the distribution 

pattern of Artemisia sieberi in three 

regions in Isfahan province, Iran. They 

found that plant species were distributed 

in uniform and cluster forms. Fasheng 

and Lianjun (2006) investigated the 

distribution patterns of Picea excelsa in 

the North East USA. From total 50 

quadrates, 24 (48%) had a random 

pattern, 17 (24%) had a regular pattern 

and 9 (18%) had a cluster pattern. 

Jahantab et al. (2012) by the 

identification of the distribution pattern 

of dominant plant species in the central 

Zagros mountainous ranges, Iran found 

that the spatial pattern of the Kelussia 

odoratissima and Prangos ferulacea 

tended to be random to cluster while that 

of Artemisia aucheri was usually uniform 

to random. Mohebi et al. (2012) by 

comparing the performance of distance 

and counting indices in the identification 

of the distribution pattern of Artemisia 

sieberi and Astragalus ammodendron in 

Markazi province, Iran found a random 

distribution pattern for A. sieberi and a 

uniform to cluster pattern for A. 

ammodendron. Pielou (1997) concluded 

that the standard Morista index had the 

highest accuracy in identifying the 

distribution pattern of Anadenanthera 

peregrina. Desheng et al. (2007) found 

that oak tree seedlings were distributed in 

a cluster pattern. Sharifi Najafabadi et al. 

(2015) in a study on the distribution of 

Crataegus monogyna in Bazoft Forest of 

Chaharmahal Bakhtiari province, Iran 


