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Abstract 

 

     Zygophyllum atriplicoides is one of the important species of Iran rangelands that has special importance owing to some 

properties like high distribution rate, coverage percentage, density, and plant biomass that make it possible to supply a 

part of forage needed by livestock during spring and winter as well as to avoid soil degradation against water and wind 

erosions. This research tries to study the most important climatic factors affecting distribution of Z. atriplicoides using 

multivariate statistical methods and selecting ecological important 69 variables in Isfahan province. Four factors, such as 

cooling temperature, precipitation, cloudiness, and wind were determined by the factor analysis method and variables 

variance of 34.45, 29.43, 11.79, and 9.06 were obtained, respectively totally represents 84.74 of the changes. The mean of 

factor scores and climatic variables in three populations of the Z. atriplicoides species as the dominant species, Z. 

atripli coides species as the associated species and regions without the Z. atriplicoides species were determined. 

Furthermore, the factor score matrix was used as the input of the hierarchical cluster analysis and 6 climate zones were 

identified in Isfahan province. The most important climatic factors affecting the species distribution were determined by 

incorporating the vegetation map, factors map, and climatic zones. The effect of altitude was also analyzed in the species 

distribution. Results showed that the temperature factor is the most important climatic factor affecting distribution of the 

species in the Isfahan province and the precipitation factor influences the species distribution. Also, the effect of altitude 

and soil salinity on analysis of Z. atriplicoides populations could not be ignored. 
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1. Introduction  
 

The relationship between vegetation and climate 

mentioned in manuscripts remained from Ionians 

between fifth and third centuries BC. The first 

effect has been stated by the Menestor in a limited 

manuscript related to the fifth century BC. 

Menestor was completely new of the correlation 

between evergreen and deciduous vegetations and 

climate (Unal et al., 2003). The first extensive  
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work about plant geography and ecology was  

performed by Theophrastus, one of Plato students 

who lived between 285 and 370 BC. The study of 

Theophrastus titled ''Studying atmospheric 

symptoms and their relationship with plants 

perfumes'' is completely translated and represents 

clear picture of beliefs of Theophrastus about 

plant geography that are today also accepted and 

demonstrated (Unal et al., 2003). Current 

researches on different ecosystems of the world 

and in various scales show the intense effect of 

climate on vegetation. Vegetation plays an 

important role in the climatic zonation and can be 

addressed as a sign of different climatic and 
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topographic patterns. Therefore, climate and 

vegetation maps all together can be used to 

analyze and define bioclimatic zones (Pineda-

Martinez et al., 2007). The first serious attempt to 

use computer and integrate data related to the 

climate, soil, and vegetation was performed by 

FAO (1978-1981) in order to determine 

bioclimatic regions in the world (White et al., 

2001). Some bioclimatic and agroclimatic 

classifications are very large and others only 

include a small region of the world (Zuo et al., 

1996). There is possibility to classify climate in 

order to classify the bioclimate in macro and 

micro levels. Most climatic classifications that are 

performed on bioclimates only relied on some 

limited variables, like temperature, precipitation 

or a combination of both, while the climate is a 

compound phenomenon that cannot represent the 

climate of a region by using some limited 

variables. So, most factors should be considered 

in classification of a region climate. Studying the 

climate using various variables can clarify the 

factors affecting the distribution of vegetation as 

well. Many studies have been performed using 

multivariate methods to determine bioclimatic 

regions around the world (Vilmout, 1987; 

Gerstengarbe et al., 1999; Holden et al., 2004; 

Wan et al., 2010). Many researchers have studied 

the effect of climatic factors on the distribution 

and development of plant types (Mather and 

Yashioka, 1968; Box, 1981; Sheded, 1998; 

Beaumont et al., 2005; Zangin et al., 2010; 

Khodagholi et al ,.2006; Yaghmaei et al ,.2009). 

Zygophyllum includes 100 species in the world 

(Bellstedt et al., 2008); they are in Iran, in some 

regions like Arak, Khorasan, Tehran, Semnan, 

Fars, Sistanva Balouchestan, and Isfahan. This 

plant grows widely in dry areas and deserts 

especially in Iran and Turan and in the lower part 

of the Oman Gulf area (Afyani, 1992; Mozafarian, 

2002). The topographic factor is effective in the 

distribution of the Zygophyllum atriplicoides 

plant. The soil salinity from heights is increased to 

the plate and height of this plant is decreased from 

highlands to the flat (Asghari, 1993). Mohammadi 

(2010) by studying some ecologic features of the 

Z. atriplicoides species in some semi-arid regions 

of Isfahan concluded that the vegetative growth of 

this species starts with temperature increase. The 

plant bedtime starts with considerable decrease of 

temperature and time of seed scattering and 

falling leaves is accompanied by the drastic 

reduction of precipitation and weather aridity. 

Importance of the Zygophyllum species 

quantitatively returns to its extent in the province 

area in a way that has included about one third of 

the Isfahan province area. This research tries to 

study different climatic elements and looks for the 

most important factors affecting the determination 

of Z. atriplicoides species habitats in the Isfahan 

province. Factor analysis (FA) method was used 

to determine the interaction between first 

variables and components, in addition to 

decreasing the number of climatic variables, and 

the effect of each factor in different places were 

specified using the cluster analysis (CA) and these 

places are divided into homogenous areas. Finally, 

the distribution of the species in each place was 

analyzed. 

 

2. Material s and Methods 

 

The studied region of Isfahan has an area of 

106179 km2 and its geographic coordinates are 

30° 42'-34° 30'N and 49° 36'-55° 45' E. The 

altitude varies between 707 and 4000 m above 

mean sea level (AMSL) which created different 

climates from very dry to wet in the level of 

province and has provided different habitats for 

the presence of the Z. atriplicoides species (Fig. 

1). In this research, 19 climatic elements were 

selected after controlling accuracy of data from 

climatological and synoptic stations within the 

province and nearby cities. The length of the 

statistical period was from the establishment of 

the station to 2005. When climatic data are 

classified in separate months of the year and the 

annual average, a number of 234 climatic 

variables (18×13) was obtained. The aim of this 

research was to determine the most important 

factors affecting the distribution of Z. 

atriplicoides species. July and January were 

selected to represent the maximum and minimum 

deputy of the year. The beginning of the growing 

season of Z. atriplicoides species is mid March 

(Mohammadi, 2010). Data of March were also 

studied as effective data. In total, data of July, 

January, and March months and the annual 

average were considered for each climatic 

element. Variables of number of snow days, 

cloudy days, frost days and days with 

precipitation more than 1, 5, and 10 mm in July 

were rare, so they were not used in the data 

analysis. Finally, in order to input data of 

statistical analysis, 69 climatic variables were 

studied. Data were collected from weather 

stations. In this study, the Kiriging's interpolation 

method was used in a network of 11 × 11 (843 



Fatemi Azarkhavarani et al. / Desert 20-2 (2015) 145-156 
 

 

 

147  

cells) km. Therefore, a matrix with 69 columns 

(variables) and 843 rows (places) were obtained. 

Factor analysis was used to decrease the number 

of variables according to the principal components 

analysis and varimax rotation method in the SPSS 

Ver. 16 (Farshadfar, 2001). The factor loading 

matrix that shows correlation between climatic 

variables and the factor score matrix that shows 

the local pattern of extracted factors in three levels 

of the region were obtained. Factor score matrix 

was used for drawing factors map in the Surfer 

software ver.10 (Khodagholi et al., 2006). Finally, 

using the vegetation map (1:250000) of the 

Isfahan province and field inspections, three 

regions were divided for the habitats of Z. 

atriplicoides species. These regions are as 

follows: 

1. The Z. atriplicoides species as the dominant 

species, 

2. The Z. atriplicoides species as an associated 

species, and  

3. Regions without the Z. atriplicoides species. 

     In the next step, vegetation map was gridded 

exactly according to the gridding used to 

interpolate climatic variables and factor scores in 

a way that the vegetation map with 843 cells with 

clear width and length was provided. Finally, cells 

of three defined regions of the Z. atriplicoides 

species were determined and the most important 

factors affecting the three regions were identified 

by conforming them with variables map and 

factor scores and specifications of each of them 

were interpreted.  

 

 
 

 
 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

Fig. 1. Isfahan geographical position 

 

3. Results 

 

The results show that the distribution of the Z. 

atriplicoides species in the Isfahan province is as 

a result of the interaction between 4 different 

factors justifying about 84.74 of the total variance 

(Table 2). With regard to values, the factor 

loading, that is, correlation value between 

variables and extracted factors (r Ó 0.6) was 

named extracted factors (Table 3).  

 

A) Cooling temperature  
 

This factor includes 34.45% of the total variance 

of primary variables. All temperature variables 

with negative correlation are in the subset of this 

factor; this factor was named cooling temperature 

factor. This factor changes from -1.4 in the east 

range of the province (Khorva Biabanak) to 2.6 in 

most western parts of the province (Chadegan 

station).  

 


