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Highlights:  
 
► The results demonstrated that the mean values of potassium, calcium, sodium and 

magnesium in the control areas have been increased significantly as compared to the 

enclosure area. 
► The results demonstrated that the mean values of soil cations in the first deep of 

studied areas were significantly higher than second deep.  

 

 

Keywords: Soil cations, Enclosure, Rangeland, Golestan 

Finding source: Research Report No: 91-306-10 

 

 

Author(s):  

Hamid Niknahad Garmakher, Esmaeil Sheidai Karkaj, Isa Jafari Footami 

 

Title: The investigation of the effects of enclosures on soil cations (case study: Golestan 

province) 

 

NO:     91-306-10 

Date:  04/11/2013 

Factsheet   



Vice Presidency of Research and Technology, Gorgan University of Agricultural Sciences and Natural Resources 
(GUASNR). This material may be reprinted provided that the article and the author(s) are acknowledged.   
 

 

 

 

 

 

 

 

 

 

 

Other Information (including tables and figures): 

The results demonstrate that the mean value of potassium, calcium, sodium and magnesium 

in the control areas have been increased significantly as compared to the enclosure area. In 

these areas, animal presence accelerates vegetation residue degradation and decomposition. 

In addition, more accumulation of animal excreta because of their mineral contents is 

effective on surface soil cation contents. The mean values of studied cations in first layer of 

soil (0-20cm) were higher than second layer (20-40cm). It can be due to the lack of extensive 

root development in second layer than first layer and being buried of plant residues and 

animal excreta in first layer. 

 

Importance: 

Soil, plant, and animal are the main component of rangelands and are closely related to each 

other. So that changes in characteristics and components of each component have direct or 

indirect effects on other components.  Rangeland enclosure is one of vegetation restoration 

and soil quality improvement methods.  Because of different enclosure areas in different 

climatic area of Golestan province, this research was performed in order to quantification of 

enclosure on soil cations in four different enclosure areas in Golestan province.  

 

 

Introduction (Hypothesis and aims):  

The effectiveness and success of rangeland enclosure as one of soil improving methods 

dependents partly to enclosure duration and climate of operation area. Investigation on the 

effectiveness of enclosure on soil characteristics can be useful to determine the effect of this 

method in different ecological areas. Changes in soil cation concentrations indicate changes 

in soil chemical characteristics. This research did in order to quantification the effects of 

inclosure on the values of soil cations in different climatic situation in Golestan Provence 

rangelands. 
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Table 4-1- Independent samples T Test of surface soil of studied areas in Chaharbagh. 

 

variable 

(0-20 cm) 

enclosure 

area 

(0-20 cm) 

Contro area 

df(equal 

variances 

assumed) 

df(equal 

variances not 

assumed) 

t(equal 

variances 

assumed) 

t(equal 

variances not 

assumed) 

Sig(equal 

variances 

assumed) 

sodium 1.98 ± 0/193 3.22±0.13 8 - 1.808 - 0.108 

potassium 114/55±7.31 119/04±5.26 8 - 1.301 - 0.229 

magnesium 27/82±3/99 40/64±1.50 8 - 1.836 - 0.104 

calcium 24/56± 1.57 0/703 ± 23/56 8 - 0.569 - 0.585 

 
Table 4-5- Independent samples T Test of surface soil of studied areas in Inchehbroon. 

 

variable 

(0-20 cm) 

enclosure 

area 

(0-20 cm) 

Contro area 

df(equal 

variances 

assumed) 

df (equal 

variances 

not 

assumed) 

t(equal 

variances 

assumed) 

t (equal 

variances 

not 

assumed) 

Sig(equal 

variances 

assumed) 

Sig(equal 

variances 

not 

assumed) 

sodium 0.088± 16.3 0.037±69/296 - 4.019 - 3.997 - 0.016 

potassium 3.327±9.225 1.396±13.92 8 - 7.574 - 0.000 - 

magnesium 0.558±6.82 0.169±4.26 - 5.130 - 8.095 - 0.000 

calcium 0.793±10.3 0.762±3.29 - 4.018 - 1.840 - 0.139 

 
Table 4-9- Independent samples T Test of surface soil of studied areas in Gomishan. 

 

variable 
(0-20 cm) 

enclosure area 

(0-20 cm) 

Contro area 

df(equal 

variances 

assumed) 

df(equal 

variances not 

assumed) 

t(equal 

variances 

assumed) 

t(equal 

variances not 

assumed) 

Sig(equal 

variances 

assumed) 

sodium 0.035±31.84 0.041±22.30 8 - 1.448 - 0.186 

potassium 1.348±16.02 1.587±15.60 8 - 0.190 - 0.854 

magnesium 2.467±8.0 0.587±10.66 8 - 1.496 - 0.173 

calcium 0.802±5.78 0.186±7.08 8 - 4.890 - 0.356 

 
Table 4-13- Independent samples T Test of surface soil of studied areas in Maraveh tappeh. 

 

variable 
(0-20 cm) 

enclosure area 

(0-20 cm) 

Contro area 

df(equal 

variances 

assumed) 

df(equal 

variances not 

assumed) 

t(equal 

variances 

assumed) 

t(equal 

variances not 

assumed) 

Sig(equal 

variances 

assumed) 

sodium 0.20±2.4 0.057±2.13 4 - 2.219 - 0.091 

potassium 3.95±7.73 2.17±18.26 4 - 7.552 - 0.002 

magnesium 1.00±4.3 0.624±3.9 4 - 3.464 - 0.026 

calcium 0.472±2.33 1.04±2.13 4 - 0.368 - 0.732 

 

 


