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 In order to investigate the most important climatic element affecting the distribution of 

range species of hammada salicornica in Larestan and Tabas, three habitats in each 

rangeland of these cities were selected and using strip transect and plot methods were 
calculated the density and percent of hammada salicornica’s canopy. Climatic factors 

such as temperature, precipitation and relative humidity in stations of each area were 

collected, climatic factors and plant factors (density and canopy percent) were 
considered respectively as independent variable and dependent variable and were 

analyzed using SPSS. The results of Kolmogorov-Smirnov test showed that the climatic 

and plant factors in both cities have a normal distribution. Then, to identify the most 
important climatic parameter affecting the distribution of range species of hammada 

salicornica in Larestan and Tabas, a matrix with dimensions of 180*5 was prepared 

through climatic and plant data, the matrix is composed of five climatic elements. The 
factors were reduced to two main factors using factor analysis technique and were 

rotated using Varimax rotation. Factor analysis technique which reduced factors to two 

main factors was done for eigenvalues less than one. Generally, the temperature factor 
has the most important impact on the distribution of range species of hammada 

salicornica in Larestan and Tabas. 
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INTRODUCTION 

 

 Understanding the relationships between climatic factors and the distribution of important species in arid 

and desert ecosystems is essential in terms of plants conservation and sustainable use of them. Considering that 

to prepare appropriate projects of natural resources various factors such as water, climate, vegetation, etc., often 

studied regardless of the relationship between them and separately, the results of such projects are hardly 

applicable [7]. What must be considered in studying the range is that the vegetation is a part of ecosystem and 

has a close relationship with other parts of the ecosystem including climate. Therefore, cognition and study of 

range and presenting a way for it will not be possible without consideration of range ecosystem components. 

Vegetation, more than anything, is a function of climate and climatic changes and its factors in most habitats 

lead to settlement and dominance of specific plants. Understanding the relationships between climatic factors 

and the distribution of plant species have an important role in the planning and management of rangelands. This 

will be achieved just through investigating the relationships between plant species and effective factors in their 

settlement [6]. Therefore, study of the relationships between climatic factors and the distribution of plant species 

will help us to select species susceptible of environmental planning for revival and development of rangelands 

through proposing resistant species to regional climatic conditions. Thus, the role of plants in the balance of 

ecosystem and the different uses that one makes of them either directly or by livestock, it is inevitable to 

recognize the relationships between plants and the environmental factors for its stability and resistance. Range 

species of hammada salicornica in Larestan and Tabas has a good distribution. This species has an important 

role in foddering livestock and soil stabilization of rangelands, and recognition of this plant and proper 

understanding of the most important climatic parameter affecting the distribution (density and canopy percent) 

of this species can be useful in grounds such as management, planning, reform, and revival of rangelands and 

desert areas and the development of this species in Larestan and Tabas rangelands. Dashtakian and Khosroshahi 
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[1] Identification and introducing plant species in desert biomes of Yazd province showed that plant species of 

hammada salicornica are mostly found in flat lands with little slope and with clay texture and wind erosion. 

Tavakoli et al, [5] in a study of some ecological characteristics of hammada salicornica have stated that this 

plant is spread in a large part of the southern areas of Iran and it is resistant to drought. Ghaderi et al, [2], 

identifying ecological areas of the country, introduced one of the plant types in Tabas vegetation area as plant 

type of hammada salicornica category. Zare Chahuki and Shafizadeh [6] studying environmental factors 

affecting the distribution of plant species in desert areas indicated that among the environmental characteristics, 

soil properties are of the most effective elements in separating studied vegetative types. Zolfaghari Karbasak et 

al, [7] studied the relatioship between environmental factors and the distribution of vegetation in the basin of 

Agh Tagheh and stated that among investigated environmental factors the most effective factors in the studied 

area include elevation, slope, carbon, sand, silt, clay and acidity. Ghaemi et al, [3] investigating vegetation 

changes of natural ranges in semi-steppe areas in Bilvar village in Khoy, West Azarbaijan province, have 

specified that the correlation between precipitation changes and canopy in most species has been significant 

during 9 years study in Bilvar protected area. Dougrameji (1972) studying the revival of sand dunes in Iraq and 

future prospects, considers the use of hammada salicornica suitable for reviving desert areas. Halwagy (1982) in 

the study of microflora ecolology of soil in Kuwaiti desert showed that heavy soils with high sodium salts and 

also drained soils inhibit hammada salicornica settlement. Ajabnoor (1984) in the biological and phytochemical 

study of herbs in Saudi Arabia diagnosed hammada salicornica as a plant containing medicinal substances 

against diabetes. Omar (1990) investigated the relationship between annual and seasonal precipitation (October 

and May) and the vegetation of Kuwaiti rangelands and found a linear significant relationship at 5% level 

between seasonal precipitation and forage production including forbs and grasses. Wylie (1992) calculated 

forage production using precipitation data in Niger and introducing precipitation indices as a key variable, 

confirmed the relationship between forage production and precipitation in rainy seasons. Martin (1995) studied 

the impact of climate on forage production of San chrus clary species in Sonoran desert rangelands and reported 

a significant relationship between summer precipitation and forage production. Tohidi (2007) studied nutritional 

value of the some plants in Iran desert areas which are grazed by camels stated that hammada salicornica, 

digestible more than 50%, is a suitable pasture plant for grazing camels in the desert region of Yazd. 

 

MATERIALS AND METHODS 

 

A. Studied areas: 

 The effect of climatic factors on the distribution of range species of hammada salicornica in Larestan and 

Tabas which are of natural habitats of hammada salicornica has been investigated, and their geographical details 

are as follows: 

 

Larestan County: 

 Larestan county covers 14,157 km
2
 of Eastern South of Fars province, located between circuits 27 degree 

and 21 minutes to 28 degree and 21 minutes of north latitude and 53 degree and 7 minutes to 55 degree and 44 

minutes of longitude. It borders Jahrom, Zarrin Dasht, Ghir, and Karzin counties to the north, Zarrin Dasht, 

Darab and Hormozgan to the east, Hormozgan and Lamard to the south, and Khonj, Lamard and Gerash to the 

west. According to statistics, Larestan rangelands covers 1,273,543 hectares of which 86,920 hectares consist 

semi-density rangelands and 1,186,623 hectares consist low-density rangelands. Its climate is hot and dry, and 

the average annual precipitation in this area is 204 mm and average annual temperature is 23.6°C. 

 

Tabas County: 

 Tabas county covers 55,460 km
2
 of West of South Khorasan province, located between circuits 31 degree 

and 41 minutes to 35 degree and 3 minutes of north latitude and 55 degree and 20 minutes to 58 degree and 5 

minutes of east longitude. It borders khorasan Razavi and Semnan provinces to the north, Boshruyeh, Ferdows, 

Sarayan and Birjand to the east, Kerman to the south, and Isfahan and Yazd to the west. According to statistics, 

Tabas rangelands covers 2,113,653 hectares of which 293,345 hectares consist semi-density rangelands and 

1,820,308 hectares consist low-density rangelands. Its climate is hot and dry, and the average annual 

precipitation in this area is 81.9 mm and average annual temperature is 22.6°C. 

 

Botany of hammada salicornica: 

 Geographical distribution of this species in Iran, Afghanistan, Pakistan, Iraq, Jordan, Palestine and the 

Saudi Arabia; in Iran, this plant is found in south Khorasan and Sistan and Baluchestan, Hormozgan, Bushehr, 

Khuzestan, Isfahan, Yazd, Kerman and Fars provinces. This species is among important plants in arid and desert 

areas such as Larestan and Tabas which is spread as a dominant species or along with the type, in a wide range 

of winter quarters’ rangelands. It is highly resistant to drought and prolonged droughts. Horizontal and vertical 

root development, sometimes almost reaches to 4 meters, yields more water and thus is an important mechanism 
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for plant resistance against extreme environmental conditions and lack of moisture, this species not only as a 

soil stabilizer plant, but also due to high volume and large canopy, produces a sizable forage. Livestock such as 

sheep, goats and camels use it, while sheep and goats graze generally in the late fall and winter (when the leaves 

become dry) and camels graze all year. Other features of this plant is to produce sweet latex from breeding 

organs exposed to the air dry as yellow prayer beads. This latex contains 32% glucose and fructose and 33% 

sucrose which reduces blood glucose level and is used in the treatment of diabetes [4]. In October, the plant 

starts flowering honey bees use the flowers’ pollen. Therefore apiculture is prosperous in rangelands in which 

grows this species. 

 

B. Research methodology: 

 In this research plant factors including density and canopy were measured carrying out field operations with 

hammada salicornica across habitats of this species in Larestan and Tabas and using strip transect and plot 

method. In each county were harvested 90 plots and a total of 180 plots. 

 Climatic factors including annual temperature mean (tm), maximum annual temperature mean (tmh), 

minimum annual temperature mean (tml), relative annual humidity mean (rh) and annual precipitation mean 

(pm) were collected from synoptic stations of Meteorological Agency in Lar and Tabas over a period of 22 

years (1991-2012). Also mentioned climatic factors were collected from two climatology stations in Darz and 

Sayeban, and Juyom located in Larestan county and two climatology stations in Eshgh Abad and Dihuk located 

in Tabas county over a period of 16 years (1997-2012). In the following plant factors including density and 

canopy percent as the dependent variable and five studied climatic factors as independent variables studied were 

investigated for each county using SPSS. Totally in this study for each county there were 180 dependent 

variables including vegetation data, density and canopy, and 450 independent variables including climatic data. 

First, climate and vegetation data assimilation were investigated based on Kolmogorov-Smirnov test which is 

one of goodness of fit tests and also it is a nonparametric test and was confirmed by 95% confidence of normal 

distribution. Then a matrix with dimensions of 180*5 was prepared through climatic and vegetation data, the 

matrix is composed of five climatic elements. The factors were reduced to two main factors using factor analysis 

technique and were rotated using varimax rotation. Factor analysis technique which reduced factors to two main 

factors was done for eigenvalues less than one. 

 
Table 1: Distributed total variance 

Factors Eigenvalues of correlation matrix Sum of factors coefficients without 
rotation 

Sum of factors coefficients after 
rotation 

value Proportion 

percentage 

Cumulative 

percentage 

value Proportion 

percentage 

Cumulative 

percentage 

value Proportion 

percentage 

Cumulative 

percentage 

1 2.808 56.155 56.155 2.808 56.155 56.155 2.803 56.05 56.05 

2 2.121 42.417 98.572 2.121 42.417 98.572 2.126 42.522 98.572 

 

Table 2: matrix scores of rotated factors. 

Row Factors (variables) Factors’ Values 

1 2 

1 tml 0.933 -0.348 

2 tmh 0.963 0.254 

3 tm 1 0.022 

4 rh 0.051 0.987 

5 pm -0.054 0.983 

 

Results: 

 The data analyzed by factor analysis and entered in SPSS, and rotated using Varimax rotation. Considering 

that whatever greater the extraction values, the extracted factor indicates the variables better and if the value of 

any extracted variable was smaller than 0.5 it must be omitted, in this study all extracted values were larger than 

0.5, therefore retained for analysis. 

 Considering the total distributed variance to the factors whose correlation matrix eigenvalues is less than 

one can be spared. In this study, the first and second factors remained in the analysis and the other factors were 

spared. In no rotation mode eigenvalues for the first factor equal to 2.808 and the second factor equal to 2.121 

and in the rotated mode the eigenvalue for the first factor equals to 2.803 and for the second factor equals to 

2.126. Totally these two factors, regarding the percentage of those factors’ proportion, of the total variance have 

dedicated 98.572% to themselves in which the variance percentage for first factor is 56.05% and for the second 

factor is 42.522%. The remained 1.428% of the total variance is for other factors that due to their poor affect 

have not been mentioned as influential factors. 

 The results of studying factor scores matrix indicate that two different factors impact on the range species 

distribution of hammada salicornica. These factors with eigenvalues larger than one, justify 98.572% of the total 

variance. Among the studied variables, climatic factors including annual temperature mean (tm), the maximum 

annual temperature mean (tmh) and the minimum annual temperature mean (tml) obtained the highest factor 
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coefficient scores and the highest variance percentage, so the first and the most important factor was named as 

the temperature. The second factor was named as the humidity according to the schedule of rotated factor 

coefficient scores and the factors status in the rotated space including relative annual humidity mean (rh) and 

annual precipitation mean (pm), which related together positively and reinforce the moisture effect. 

 

Conclusion: 

 Hammada salicornica is one of the important range species in Larestan and Tabas counties and has a 

suitable distribution there. Therefore, recognition of the most important climatic factors affecting its distribution 

plays an essential role in revival and reform of habitats and management and planning of rangelands in these 

counties. In this study, analyzing the data using factor analysis in SPSS specified that factor analysis technique 

is a useful method to investigate the role of climatic factors in the distribution of range species, Hammada 

salicornica, in Larestan and Tabas counties. The obtained results showed that two of the five climatic variables 

play a more fundamental role. These factors, considering the eigenvalues of more than one, the highest factor 

coefficient scores and the highest variance percentage, have dedicated 98.572% of the total variance between the 

variables to themselves. The variance percentage of each of these factors in rotated mode for the first factor is 

56.05% and for the second factor is 42.522%. The first factor including the annual temperature mean, the 

maximum annual temperature mean and minimum annual temperature mean and the second factor including 

annual relative humidity mean and annual precipitation mean respectively have the highest factor coefficient. 

Due to the rotation of factors and matrix scores, the factors named as temperature for the first and the most 

important factor and as humidity for the second factor. 

 Generally, in this study it was found that the most important factor affecting Hammada salicornica 

distribution in Larestan and Tabas is temperature. So, doing revival and reform activities in rangelands, the 

climatic factor of temperature must be considered and the cultivation of this species should be avoided in areas 

with temperature limitations. 
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