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ABSTRACT: Studying the traditional methods of pasture utilization by pasture owners in the current 
situation is of utmost importance. Recognizing traditional practices of rangeland management, applied 
by pasture owners in consecutive years, is a prerequisite for sustainable grazing management. 
Currently, the studied rangelands of the region are utilized jointly. This procedure does not seem to be 
able of solving the degradation problems of pastures. The studied area includes 5 allotments whose 
number of beneficiaries is over 109 people. In order to determine the scope of allotments and 
classification of vegetation using GIS, the studied area was divided into 6 plant communities and the 
percentage of crown cover and production in plant communities and the pasture capacity in various 
systems was estimated. The proportion of cattle to the pasture capacity is determined using data 
including the number of animals, and the composition and size of the herd in each system. To compare 
the above measures, one-way ANOVA and LSD methods are used. According to the information 
obtained, it is observed that plant communities at lower elevations had a lower level of production and 
crown cover due to overgrazing and loss of pasture on the one hand and environmental conditions and 
topography on the other hand. So from the highlands to the downstream production, canopy cover and 
rangelands also declined, gathering and overgrazing increase the management planning rangeland 
should downstream be more focus. 
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INTRODUCTION 
 

 Mountainous areas are the most important source of livestock feed, water, energy, biological diversity, 
minerals, forest products, agriculture, and recreation (Ahmadi and Sanadgol, 2007). Examining the traditional 
methods of grazing applied by rangeland managers in the present circumstances is of utmost importance. 
Recognizing traditional practices of rangeland management, applied by pastoralists in consecutive years, is a 
prerequisite for sustainable grazing management. Currently, the studied rangelands of the region are jointly 
utilized. This situation does not seem to be capable of solving the degradation problems of pastures. Pastures are 
defined by joint ownership of social units with certain members, distinct boundaries, joint exploitation, interaction 
between members, and the culture of shared use between members (Bromley, 1991). 
    The increasing herder population and the total number of cattle, reduced levels of pasture per capita, and thus 
reduced levels of their income on the one hand and more weakened state of the pastures on the other hand have 
disturbed the natural balance between livestock, pasture and man as exploiter (Mesdaghi, 2010). In such cases, 
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the herders have no interest in preserving fodder for future use or improving farmlands as the unused fodder may 
be used by other farmers (Hitshemit and Stat, 2009). In this regard, Amiri (2003) stated in his study that with 
nationalization of natural resources and government intervention in the traditional range management system, a 
strict and unhealthy competition has appeared between farmers, villagers and previous owners, and exploitation 
methods of pastures and rangelands tended towards chaos. Accordingly, the pasture is exploited about 8-9 months 
instead of 75-90 days. Zare' and Feizi (2009) investigated the results of socio-economic issues in traditional 
rangeland management of the catchment area of Narm and Noudeh from South Khorasan. They found that 
proceeds from traditional rangeland management and its management type do not meet the economic and social 
needs of rangeland owners in this area. 
     Technical office of the rangeland stated in a report (Technical bureau of pasture, 2005). that the current 
livestock surplus, as the result of multiplicity of the exploiting population and traditional ranching dependent on the 
rangeland, is one of the major problems in destruction of the base resources in country's rangelands. Hence, in 
studying the effects of management on vegetation of arid areas, (Mahdavi, 2007). 
Concluded that percentage of crown cover in managed sites is always more than sites without management. 
However, because change in vegetation and recovery of plant species in arid and semi-arid areas requires a long 
time, this difference was not significant. Regarding mountainous rangelands, Hulchek et al. (2009) found in their 
studies that the slope direction has a significant impact on vegetation and grazing. In spring, slopes to the south 
and the west have better forage and are at a higher stage of growth compared with the slopes to the north and to 
the east. In winter, grazing animals usually prefer south and the west facing slopes because of higher 
temperatures. In summer, the cattle prefer the north and the east slopes because they are cooler and have more 
fresh forage and shade. In a study on effect of the slope direction on environmental conditions and vegetation, 
Hound (Hund, 2002) concluded that the slope direction affects climate and vegetation; such that slopes to the north 
and south are significantly different regarding cover, soil temperature, wind speed, and vegetation composition. 
Hence, the trees and shrubs were seen respectively in the north-facing and south-facing slopes. Gong (Gong et al., 
2008) studied the gradient effects on production and species composition of grasslands in Xilio watershed in China. 
The results showed that the northern slope had more diversity and higher production compared with the southern 
slopes. Moradi (Moradi and Lahoorpour, 2008) studied the effect of grazing on soil properties in bungalow pastures 
of charandow in Kurdistan province and reported that livestock grazing has a significant effect on production and 
percentage of crown cover. So, the implementation of controlled grazing systems allows for stable exploitation of 
the pastures in this region. 
    Given the role and importance of the region and mountain pastures in providing forage for animals of the rural 
area in Torbat-e Jam, we identified the plant communities in allotments with regard to the exploitation type of the 
residents of the rangelands, livestock numbers, and various lands using various techniques like GIS. This can play 
an important role in the principal distribution of grazing in such areas. We measured and compared the percentage 
parameters of crown cover and production in plant communities and estimated the proportion of livestock to the 
rangeland capacity. Accordingly, the beneficiaries can become aware of the trend of changes in the pasture and 
make decisions to manage livestock grazing with more information. 
 

Materials and Methods 
 

 The mountainous rangelands cover a land of 4230.7 hectares and are located at altitudes between 1100 to 

2600 meters above sea level and geographic location of 35° 17́ 28˝ to 35° 23́ 40˝ in the north latitude and 60° 11 ̍ 
58˝ to 60° 17 ̍ 58˝ in east longitude. They an arid and semi-arid climate and are located at a distance of 41 km from 
the city of Torbat-e-Jam in Khorasan Razavi Province (Figure 1). 
 

 
Figure 1. Position of the studied region in Khorasan Razavi and Iran. 
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     This region has a cold dry-semi dry weather with an average annual rainfall of 262.7 mm. The soils in this are 
xeric and have a mesic thermal regime and are classified as anti-sol and inceptisol soils with geological formations 
of limestone, marl and sandstone (Moradi and Lahoorpour., 2008). Water resources in the study area consist of 7 
springs, 6 aqueducts and one well. The area consists of 5 allotments and the number of exploiters is over 109 
people, which includes villages of Zavader, Samsaray Olya, Samsaray Sofla, Bidestan, and Ghazghaveh. It should 
be noted that the range audit operation is done in allotments of Zavader, Samsara Olya, and Ghazghaveh and no 
range audit is done in allotments of Bidestan and Samsara Sofla.  
    In order to determine the percentage of crown cover, 10 transects of 20 meters were systematically deployed 
and 10 plots of one to two square meters were randomly established. Within each plot along transects, the 
percentage of crown cover, vegetation composition, litter, stone and gravel, and bare soil were measured and the 
grazing forage was cut and weighed after drying. In order to estimate forage production of plant communities in 
range allotments, double sampling method was used (Mesdaghi, 2010). 
Capacity of different plant communities in allotments was calculated using the production per hectare, grazing 
period and the area of types in grazing season.  After collecting data, normality of the data was evaluated using 
Anderson-Darling method. To compare the percentage of crown cover and production in the plant communities, 
one-way analysis of variance (ANOVA One-way) was used. The thrown plots were as replicates, and in case of 
significance of F test, the least significant difference (LSD) was used to compare the above factors. For statistical 
analysis of data, MINITAB (V.16) was used (Mesdaghi, 2011). 
                                                                           
 Results 
     The studied rangelands covered an area of 4230.7 hectares and had 6 plant communities (Figure 2), including 
22 families, 63 genera and 92 plant species. The most important plant families of this area include Poaceae, 
Astraceaec and Fabaceae. 
 

 
Figure 2. Classification map of plant communities in the study area. 

 
 By studying the exploitation of the pastures of allotment area, it was determined that pasture are jointly utilized. 
According to conducted studies, allotments of this region have registered and legal ownership so that each 
allotment is placed in a separate distinct plate. According to the information contained in the grazing license, the 
duration of grazing in audited systems was 60 days in which the first date of livestock entry and exit from the 
pasture was respectively 2.15 and 4.13. Pastures of all allotments are of bungalow type. This time of grazing is not 
usually observed in practice by the beneficiaries regarding residence of herders in the region. In the traditional 
grazing system, the region pastures are grazed directly by the livestock for at least 7 months. This duration is long 
regarding the number of animals as well as the estimated capacity of rangelands. Proportion of livestock and 
pasture capacity in each of the region allotments is shown in table 1. 
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Table1. Proportion stock and range capacity in the Region allotments. 

Relative number of existent 
stock unit to grazing 
capacity 

Number of 
output stock 
unit 

Number  
Of existent 
stock unit 

Capacity grazing   in 
100 days term 

Total production herbage 
in range (kg)  

  Region                
allotments 

       5/7                  950             1150                  200 39469 Bidestan 
         2 451      889    448 88778 Ghazghare 
       1/1 122      750   628/8 125760 Samsaray olia 
       4/5 739      945    206 40623 Samsaray sofla 
       2/8 907    1385     478 94849 Zavador 
       2/7 3168    5129    1961 389479 Total region 

 
    According to the above table, it can be seen that all allotments have surplus of livestock to the range capacity. 
This is due to conversion of the lower pastures into dry arable lands and inadequate units of pasture utilization for 
grazing cattle in such allotments. In this regard, we can refer to Bidestan and Samsara Sofla whose rangelands 
have the least capacity of grazing during the available grazing period.  
In comparison of the average exploitable production in plant communities of the region allotments regarding F-test 
significance at a confidence level of 95%, there was a significant difference between the types in terms of 
exploitable production (P< 0.05). Comparison of the mean of exploitable production is displayed in figure 3 using 
LSD test. 

 
Figure 3. The chart comparing the averages of exploitable production in plant communities. Average production is shown using 
LSD and letters. 

 
    According to the table, it is seen that the types I and II had the best exploitable production in plant communities 
of the region and had significant difference with other types. Types IV and V had the least amount of production 
and had significant difference with the types I, II, III, and IV.  
    Comparing the mean of the crown cover percentage of plant communities, regarding the significance level of F 
test at a confidence level of 95 percent, there was a significant difference between the types in terms of the 
percentage of crown cover (P<0.05). Comparison of the mean percentage of crown cover in different plant 
communities is shown in figure 4 using LSD method.  

 
Figure 4- The chart comparing the average percentage of crown cover in plant communities. The means are shown using LSD 
method and letters (P<0.05). 
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      As can be seen in the above figure, type III had the highest crown cover with dominant species of Artemisia 
sieberi and Poa bulbosa and had no significant difference with type I.  
The crown cover level of type I with dominant species of Artemisia ausheri, Asteragalus heratensis and Cousinia sp 
was better than types V and IV. Type IV had the lowest level of crown cover. However, it had no significant 
difference with type V. There was also no significant difference between the types I, II, and IV. 
 
Discussion and Conclusion 
     Over the past few years, population growth and the need for food have led humans to increase the number of 
their livestock in order to meet their needs, especially in the field of animal products. Finally, overgrazing pressure 
on the rangeland capacity has become more and the rangelands are converted into agricultural lands (Arzani et al., 
2007) and (Roudgarmi et al., 2011)The research done in the region and  land use changes in past from 
pastureland to dry lands, evident in some parts of the study area, was consistent with the above results. As can be 
seen in figure 2, the communities at lower altitudes had less pasture lands and thus more overgrazing pressure. 
    Comparing the average exploitable production and the percentage of crown cover, there was a significant 
difference in confidence level of 95% among pasture communities (P<0.05). This seems to be caused by the 
increased grazing intensity, lack of pasture land, livestock accumulation in downstream lands close to the watering 
points as well as topographical conditions. Gilen et al (1998), Shokri et al(2007), found similar results in their 
studies in this field. 
According to figure 3, it was found that types 1 and 2 had the highest production in comparison with other types. 
According to the obtained data, these types are located in the highest altitudes of the region (1620-2520).  
    Dominant percentage and direction of the slopes were respectively 30 to 60 percent to the north with limestone 
and marl geological formations. The dominant species of these types were Artemisia ausheri, Asteragalus 
heratensis, Cousinia sp and Poa bulbosa. In this regard, Mesdaghi (2010) stated that in the North East of the 
steppe region, i.e. Jolge Sarakhs and Torbat-e Jam, sagebrush is the dominant species of winter ranges and by 
increasing the altitude, this species is gradually lessened and accompanied by ferula gummosa and kindling. 
Azarnivand et al. (2003) and Akbarpour and Abrasji (2004) found similar results in their studies in this area. 
    There was a significant difference in the percentage of crown cover among pasture communities of allotments in 
an error level of 5 percent (P<0.05). According to Figure 4, it can be seen that type 3 had the highest crown cover 
among other types. However, it had no significant difference with type 1. These types with dominant species of 
Artemisia sieberi, Poa bulbosa, Artemisia ausheri, Asteragalus heratensis and Cousinia sp accounted for the 
greatest crown cover and area. The slope percentage and it prevailing direction is 20 to 30 percent to the North-
East and is located at the altitudes of 1300 to 1600. 
   In general, the study showed that higher elevations and slopes facing north region had a higher average of 
production and percentage of crown cover than the downstream areas. 
    Gong (2008), Hund (2002), Taghipur et al. (2008) found similar results in their studies. According to the 
information obtained, it was seen that plant communities at lower altitudes had lower levels of production and 
crown cover due to increased overgrazing pressure and reduction of pastures on one hand and topographic and 
environmental conditions on the other hand. So from the highlands to the downstream, the production level, crown 
cover percentage, and the area of pasture lands is declined and livestock accumulation and pressure is increased. 
Hence, management planning should be concentrated in the lower ranges. 
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