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level is -25 and 14 m, respectively 

(Mohammadi Gonbadi, 2013). 
 

Fig. 1. Location of the study area in north of Iran 
 

Research Methodology 
First, boundaries of the study area were 

accurately determined using satellite 

imagery, Google Earth software, field 

survey and GPS. Since P. distans grows in 

saline or saline-alkaline soils with high 

underground water table (Hosseini, 1994) 

and because of the same topography and 

climate of the study area and the ones for 

Gomishanôs inclosure where the plant 

grows and seeds are collected, some soil 

properties were studied in different 

photomorphic units. Map of 

photomorphic units was prepared using 

satellite images of Landsat 5 

(28.05.2011) and Google Earth 

(Alavipanah et al., 2004). Finally, five 

photomorphic units (one from salt 

marshes, one from croplands, and three 

from wetland rangelands) were 

distinguished based on the satellite 

images' color tones; the darkest units of 

wetland rangelands were identified by 

code 1, the lightest ones were specified as 

the code 2, and the third unit which has 

tones of intermediate color was 

determined as the code 3. Photomorpic 

unit of salt marshes in addition to 

photomorpic unit of croplands was 

initially excluded. Then, three transects 

(length of 150 m and intervals of 50 m) 

were established in key areas of each 

photomorphic unit. Three soil samples at 

the depth of 0ï10 cm were collected along 

each transect (total of 9 soil samples per 

photomorphic unit) and transported to the 

laboratory. Finally, by combining all the 

data, proper photomorphic unit for the 

cultivation of plant was located. In order 

to verify the suitability of the predicted 

photomorphic unit, the seeds were sown in 

the above mentioned key area of each 

photomorphic unit. 

     In the laboratory with plant materials 

and the removed trash, the soil samples 

were air-dried and sieved to pass a 2 mm 

screen. Particle size was determined using 

hydrometric method (Bouyoucos, 1962). 

Soil pH and Electrical Conductivity 

(EC) were determined (saturated paw 

method, AFNOR, 1987) by pH meter and 

conductivity meter, respectively. Soil 

Organic Matter (SOM) was determined by 

the WalkleyïBlack method (Nelson and 

Sommers, 1982).  

Data analysis 

Before subjecting the data to a statistical 

analysis, the normalization of data was 

checked (Verdoodt et al., 2009). One-way 

analysis of variance (ANOVA) was used 

to examine the differences in soil pH, EC, 

organic carbon percent and mean 

Puccinellia distans cover in three 

photomorphic units using SPSS16. Means 

comparisons were done using Tuckey test. 

Finally, Pearson correlation coefficient for 

soil properties and cover percent of P. 

distans was calculated. 

Results 

There was no difference in soil texture of 

studied photomorphic units, and soil 

texture in the sites was silty-loamy.  

     Analysis of variance indicated no 

significant differences [F (2, 20) = 0.682; 

P>0.01] for soil pH between different 

photomorphic units (Table 1). According 

to (Fig. 2), soil acidity in the studied 

photomorphic units could not be effective 

in microbial activity and nutrients 

availability (Table 2).  


