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ABSTRACT 
Rangelands in Iran are still commonly exploited by traditional utilization system in particular 
live stock production. Stakeholders in this system find surplus livestock as main factor changing 
vegetation composition as well as rangeland degradation, in turn results in livestock production 
losses. According to the importance of allowable livestock in Iran and impact on the 
improvement or degradation of rangelands, the aim of present research is to management the 
factors affecting range condition and forage production in Damavand Summer Rangeland 
(Northern Iran). To this end, number of seventy one stakeholders with public and council 
exploitation system was chosen as per Kokaran formula within eleven ranches. To determine 
range condition and forage production, four-factor clip and weigh methods were undertaken in 
given ranches or vegetation types respectively. Spearman correlation test showed that stocking 
rate within each ranch related negatively to range condition and production. Also, according to 
the results, allowed number of livestock determined by experts significantly from those real 
numbers in rangelands at probability level of 99% (t=17.29). 
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INTRODUCTION 

Following enactment of the Forests and 
Rangeland Nationalization Law in 1963, 
rangelands management approaches experi-
enced drastic changes in turn altered 
exploitation and even livestock production 
systems among many others. Increasing trend 
of population growth and livestock units, no 
respecting to civil rights, trade unions and 
range management substitution by ranching 
exacerbated degradation trend. At this time, 
natural resource managers and practitioners 
speculate that rangeland management should 
be undertaken scientifically by taking major 
resources of soil, water, plant and sustainable 
use into account.1 Lack of livestock–rangeland  

balance serves as the primary rangeland 
degrading factor, deteriorates vegetation and 
soil and hence losses livestock productions e.g. 
meat, dairy etc.2 In case of frequent and heavy 
grazing, soil tends to be compacted and 
impermeable.3 The most crucial task for 
renewable natural resource policy makers is to 
make sustainable balance between livestock 
and rangeland and pay special attention to 
livestock products quality to improve 
vegetation quantitatively and qualitatively 
forward to improving productivity.4 To get 
proper and sustainable utilization of rangeland, 
management should be taken as integration of 
both ecological and social aspects. Vegetation 
condition and classification is great deal of 
importance as measure for ecological 
assessment of rangeland. Plants and vegetation 
represents   health    and    events    occurred in  *Author for correspondence 
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rangelands.5,6 Detailed knowledge of vege-
tation state and forage production is found to 
be a determinant in livestock and rangeland 
planning and for distinguish economic and 
social units.7 As a primary criterion in 
rangeland management, range condition alerts 
rangeland planners on improved or lost 
productivity.8 Range condition is correlated 
with the number of livestock and management 
improves rangeland condition when the lowest 
number of livestock considered.9,10 Rangelands 
characterized by poor vegetation conditions 
and low forage production might not meet 
livestock demands per household and hence 
will not be cost-effective for them.11 Given to 
literature review on the relationship between 
the number of allowed animals in to range 
condition and production, such factors are 
interconnected greatly, some of these studies 
will be presented. Najafi et al.12 in a        
research titled as factors affecting livestock                 
and rangeland production in Kuhnamak range-  
lands, Darab county stated that current state 
rangeland use is contrasted to increased meat 
production and optimized exploitation on 
rangeland entails for lowering stocking       
rate. Additionally, they pointed out that 
overstocking along with unwise management 
incurred dramatic damages on rangeland. 
While comparing economic yield of sheep and 
goats grazing in Tehran and Isfahan Fayyaz13 

stated that Rangelands in Iran commonly are 
still exploited by traditional utilization system 
in particular livestock production. Stakeholders 
in this system find surplus livestock as main 
factor changing vegetation composition as well 
as rangeland degradation, in turn results in 
livestock production losses. To identify those 
the economically efficient livestock paves the 
way to lower stoking rate while sustainable use 
on rangelands as well. Van Nikrek and Abu-
Bakr14 in a study titled evaluation of diet 
selection in sheep with four subtropical grasses 
stated that  livestock diet is varied to vegeta- 
tion composition and range condition (grazing 
behavior) as well as climate changes so that 
under undesirable conditions, livestock shows 
tendency to less and non-palatable species. 
According to studies socioeconomically 
important factors like competition for early 
and overgrazing, livestock overgrazing, poor 
native grazing system, lack of adequate 
regulation and oversight are among the most 
determinant deteriorating range condition.  

Considering above discussion, it appears that 
to improve the current rangeland conditions, 
some cases including grazing control, 
allowable stocking rate be undertaken 
according to ranches carrying capacity.  

AIMS AND OBJECTIVES 
To shed lights effect of allowable stocking rate 
(based on rangelands carrying capacity) range 
condition and forage production in Damavand 
Summer Rangeland (Northern Iran).  

METHODOLOGY 
Study area description 
Damavand summer rangelands  in area about 
24216 ha, is located at Southern Amol county, 
Mazandaran province (Northern Iran) spanned 
over coordinates 36° 51׳ to 36° 57׳ N and 52° 
 E. It is nestled from North to ׳to 52° 11 ׳4
Damavand summit, from South to Plor County 
to Reinehkuh from East and finally to Tehran 
from the West. Area is characterized by 
average slope 36.93%, the maximum and 
minimum elevation of 4200 and 2400 meters 
above sea level respectively. The maximum 
temperature in the warmest month (July) is 
26.7°C and minimum in the coldest month 
(January) -15.7°C with cold and dry climate.15 
The objects for the present study involved 
stakeholders in Damavand Southern summer 
rangelands of Amol County. There are eleven 
ranches within area. Sample size was 
determined as per Kojaran formula16 given by : 
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2).(
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Range condition and production based on each 
grazing allotments (ranch) and contribution of 
stakeholders in each ranch and number of 
vegetation type is measured as follows : 
a) To determine the range condition inranches, 
the adjusted four-factor model was used. The 
proposed method uses four factors included 
soil conservation scored from 0 to 20, 
vegetation cover percent scored from 0 to 10, 
both species composition and vigor scored rom 
0 to 10, sum of them indicates rangeland 
condition. In order to specify range condition 
in ranches, Barany17 and Arzani18 used 
adjusted four-factor for the northern summer 
rangelands. The main idea behinds adjusted 
four-factor is that the summer rangelands of 
northern is covered by more than 50% 
vegetation,  so  50%  may  not  be a reasonable  
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baseline. Based on his studies in northern 
summer rangelands, Barany17 suggested 
considering 75% vegetation as baseline. 
Accordingly if the total score sum calculated in 
four factors model for each range is up to 45 
excellent condition, 38 to 45 good condition, 
31 to 37 moderate condition, 21 to 30 poor 
condition and the less than 20 very poor 
condition may be specified.  
b) To measure range production clip and 
weigh method was used. To estimate this 
factor predominant forage and desirable 
species for livestock were calculated as 
measure during exploitation. Accordingly, 
the production rate was expressed in kg/ha. 
Number of 2 100m transects were selected 
randomly in terms of  stakeholders allotment 
and differences in vegetation type along 
which 10 1 m2 plots were established in the 
same distance and data were taken down. 
Number and location of transects and plots 
were specified based on Mesdaghi9 and 
Moghadam5 studies for northern Iran 
summer rangelands dominated by grass. To 
process and extract quantitative and 
qualitative data software SPSS18 and 
statistical algorithms proportional to measure 
the variables. In descriptive statistics section, 
to determine the individual characteristics of 
respondents and the general condition of 
ranches   some statistics   such  as frequency,  

percentage and mean. For the analysis range 
condition and production within ranch 
variable of livestock number was Spearman 
correlation test used. To compare the real 
number of livestock with those calculated by 
experts in the range management project t-
student test was used.18-22 

RESULTS AND DISCUSSION 
Exploitation methods 
The results of field studies and range 
management plan indicated that about 51% 
and 20% stakeholders applied common 
(public) and council approaches to exploit 
rangelands. 
Average allowable livestock number in 
ranches 
The results of the survey suggested that 33 
percent stakeholders in area have livestock 
fewer than 110 animal units based on the 
estimation of experts 28% of which 
permitted between 111 to 180 animal units. 
Also 38% of them had livestock number of 
180 animal units their ranch. As a whole, the 
average permitted number of livestock in the 
region is approximately 183 animal units. 
Table 1 shows allowable number of live-
stock estimated by experts based on survey 
list within each exploitation manner. 

Table 1 : Distribution of allowed livestock frequency in different exploitation manners 

Cumulative 
percentage Percent Council 

property 
Collective 
property Classification Variable 

7.04 7.04 0 5 <75 

Allowable 
livestock 
number 

33.8 26.76 6 13 75-110 
49.29 15.49 1 10 111-145 
61.96 12.67 1 8 146-180 
100 38.04 12 15 >180 
  - 100 20 51 Sum  

Average : 183.25δC.v=119.25=15493.162   

Average livestock number of stakeholders in 
areas ranches 
According to the results of field studies, about 
24 percent of stakeholders own fewer than 100 
animal units, 25% between 200-100 units     
and about 30% of them reported to have 300 
units within ranches. Totally, the average 
animal unit of area by stakeholders is 
estimated about 231.85 units (Table 2).  

Comparison of different exploitation 
methods in terms of allowable number of 
livestock (stocking rate) 
As a whole, the results indicate that areas 
stakeholders owned surplus livestock than that 
set by natural resources experts in range 
management projects especially on public 
ranches (Fig. 1). 
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Table 2 : Livestock number owned by stakeholders in different exploitation manners 

Cumulative 
percentage 

Percent Council  
property 

Collective  
property 

Classification Variable 

23.94 23.94 6 11 <100 Livestock 
number  

owned by 
stakeholders 

53.48 25.35 2 16 100-200 
74.6 21.12 5 10 201-300 
91.5 16.9 2 10 301-400 
100 12.67 5 4 >400 

- 100 20 51 Sum  
 Average : 231.85δ184.41C.v=29077.72 

 
 

 

 

 

 

 

 

 

 

 

Fig. 1 : Comparison of different exploitation methods in terms of allowable number of livestock 
(A) number of existed livestock (animal unit), (B) number of allowed livestock (animal unit) 

Stakeholder's condition in ranches 
The results on stakeholders range condition 
using four-factor model showed that 
approximately 73 percent of stakeholders are 
in good to excellent condition and only about 
27 percent of them characterize by poor to 
moderate conditions (Table 3). 

Determination of forage production in 
stakeholder's ranches 
According to results on forage production in 
ranches about 70 percent stakeholders has 
forage production than 290 kg ha and only 
13% of them had more than 330 kg forage per 
hectare as per common law (Table 4). 

Table 3 : Stakeholders range condition in respect to common law 

Cumulative 
percentage Percent 

Council  
property 

Collective  
property Score Variable 

2.81 2.81 1 1 Excellent  
 

Rangeland 
condition 

73.23 70.42 8 42 Good 
95.76 22.53 8 8 Average 
100 4.24 3 0 Poor 
- 0 0 0 Very poor 
- 100 20 51 Sum 
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Table 4 : Forage production in stakeholder's ranch(kg/h) based common law 

Cumulative 
percentage Percent 

Council  
property 

Collective  
property Score Variable 

25.35 25.35 7 11 <250  
 

Forage  
production 

70.42 45.07 10 22 250-290 
87.32 16.9 2 10 291-330 
97.17 9.85 0 7 331-370 
100 2.81 1 1 >370 
   - 100 20 51 sum 

   Average : 301δC.v= 61.21= 25622 

Relationship between livestock number and 
range condition 
Spearman correlation test results showed that 
the number of animals per ranch correlated 
inversely to range condition in probability 
level of 99% (p<0.001 and  rs=-0.41). 
Relationship between livestock number and 
rangeland forage production 
According to the results of the, Spearman 
correlation test number of livestock per ranch 
inversely correlated to range production in 
probability level of 99 percent (p<0.001 and  
rs=-0.33).This means that the more livestock 
number in rangeland, the less is forage 
production. 
Comparison of allowable number of 
livestock present in ranches 
To compare the difference between the 
numbers of livestock allowed according to 
experts to that real number in ranch, t-student 
test was considered. As results showed, the 
number of livestock in both groups varies 
significantly (t=17.29, P=0.001). 
Conventional rangeland system puts less 
emphasize on duration and capacity for 
grazing. As studies demonstrated, ranching and 
livestock production system is managed 
according to conventional systems as it is case 
for Iran.13 Here, number of 71 stakeholders 
was selected out of total 85 in the region. This 
subject operates in similar grazing systems as 
well as social structure, such as age, education 
and exploitation experience. Apart from the 
topographical conditions such as slope, aspect 
and elevation most of ranches in the present 
study were identical in environmental 
characteristics such as average temperature   
and  precipitate  onto large extent. As results of  

rangeland condition measurement in ranches 
showed, excellent, good, moderate and poor 
conditions accounted for 2.81, 70.42, 22.53 
and 4.24% respectively. It seems that high 
elevation, long period of cold and precipitation 
mostly in form of snow, caused a condition in 
which due to the limitation of in exploitation 
(on average 75 to 100days) rangelands are in 
good condition and in spite of intense livestock 
competition and exploitation, vegetation loss is 
less tangible. This is in line with findings by 
Mesdaghi9 and Moghadam5 who believe that 
summer range lands are less subjected to 
degradation due to short growth period and 
less growth limitation. The results showed that, 
common and council exploitation system 
account for 71.83% and 28.17% respectively. 
Within these rangelands, common (public) 
exploitation system is more popular than those 
individual. Since the common law determines 
exploitation system, it appears that social 
structure, area restrictions and of suitable 
conditions of vegetations parks on more 
common use. This is confirmed by findings by 
Khalighi et al.,18 Hosseininasab et al. and 
Haideri. The surplus livestock (on average of 
231.85 animal unit per each stakeholder) 
present in ranches currently is more than those  
estimated by experts (on  average 183 animal 
per each stakeholder) in range management 
projects. Through comparing the average 
number of allowed livestock according to 
experts and those reported by stakeholders, it 
can be concluded that the common law type 
causes to stakeholders increase their livestock 
as well as more competition. Apparently, 
fluctuations of rangeland condition and    
forage   production  per hectare in stakeholders  



   J. Environ. Res. Develop. 
Journal of Environmental Research And Development           Vol. 9 No. 01, July-September 2014 

247 
 

viewpoint are affected by management and 
common law types among others. This leads to 
those stakeholders with less responsibility on 
rangeland technical and scientific issues ignore 
ecological, economic and social perspectives.10 
In order to better resources management in 
range land, creating sustainable balance 
between the number of livestock and range 
land as well as good interactions between 
stakeholders, lowers competition and over 
exploitation. This is in line with results of S. 
Graghany et al.,2 Quinn et al6 and Haideri et 
al11 who reported management as a deter-
minant factor on quality and quantity of 
vegetation and exploitation manner in ranches. 
In general, although it is not possible to change 
exploitations system and grazing infrastructure 
sustained as traditional due to social structure, 
however  adopting  management approach in 
there rangelands allows reducing livestock 
number as well as irregularities in order to 
achieve ecological sustainability and socio 
economic balance within ranches. 23-26 

CONCLUSION 
It can be concluded that stakeholders (rural and 
tribal) are deeply and old acquainted to 
rangelands degrading causes either in 
condition or forage production. Surplus live-
stock, grazing  irregularities and com-petition, 
imbalance between the number of livestock 
and rangeland carrying capacity, over-
exploitation are among the factors somehow 
can be controlled by human. In spite of such 
awareness, the question why stakeholders 
ignore that should be addressed in their socio 
economic contexts and livelihood.  

SUGGESTIONS 
In light of results from the present research, 
following suggestions can be made : (i) to 
encourage and motivate people to more 
participation in the planning and management 
of natural resources (ii) to modify and 
implement national plan for the balance of 
livestock and rangeland (iii) to guide projects 
and train stakeholders to take advantage of 
other opportunities in rangeland instead of for 
age utilization (iv) to develop and extend 
arrange management than livestock production 
(v) to pay more attention on experts and 

supervisors forward to get allowable  number 
of livestock in rangelands. 
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