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Abstract. Economic valuation of rangelands is one of the best methods for conservation goals. 

A study was conducted to assess the economic value of forage loss under the two main forms of 

traditional pastoralism i.e. sedentary pastoralism and nomadism in historic grazing semiarid 

rangelands in Khabr National Park, Kerman province, Iran in 2019. Forage production was 

measured by clip-and-weigh method and forage quality was assessed using Crude Protein (CP) 

and Acid Detergent Fibre (ADF) indices. The replacement cost method was used for forage 

valuation and Total Digestible Nutrients (TDN) was used as the principal character of forage 

value. Forage production was decreased by 65% and 78% under nomadism and sedentary 

pastoralism respectively as compared to exclosure. Assessing species distribution along grazing 

gradient, using Detrended Correspondence Analysis (DCA), showed that forage quality 

decreased as grazing intensity increased due to plant composition change. Lathyrus annuus and 

annual grasses were the highest and lowest value forage, respectively. The forage values for 

exclosure area, near exclosure area and near village and pastoral tent were 75 $, 20-25 $ and 6-10 

$.ha-1.year-1, respectively, indicating 65 to 92% reduction in the forage value in traditional 

pastoralism forms than to exclosure area. Therefore, there was priority to perform appropriate 

grazing systems such as rest rotational grazing to improve the condition of historic grazing lands 

and pastoral’s income.  
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Introduction 
Rangelands have high economic and social 

value and provide variety ecosystem services 

for stakeholders (Bostan et al., 2018; 

Shahraki et al., 2015). Humans usually 

assign small value to rangelands, particularly 

compared to tropical or temperate forests 

(Martin-Lopez et al., 2012). In contrast to 

mesic rangelands that have been converted 

to agricultural lands, arid and semiarid 

rangelands continue to be used as grazing 

lands (Oñatibia et al., 2015). Rapid increases 

in human population and the increasing 

demand for livestock populations have 

intensified grazing pressure on rangelands 

(Na et al., 2018). The type of range 

management can alter quality and quantity 

of goods and services provided by these 

ecosystems (Fox et al., 2009).  

Pastoralism is an economic activity 

involving animal husbandry in rangelands 

and it includes different forms (e.g. 

Nomadism and sedentary pastoralism). In 

sedentary pastoralism, pastorals are 

inhabited in villages and their herds graze in 

rangelands near villages year-round. In 

nomadism, nomads and their families live in 

the tents and move with their herds from 

winter rangelands to summer rangelands and 

vice versa (Cummins, 2009). Historically, 

pastoralism is an ecological adaption to 

harsh environment in arid to semiarid and 

lands.  

Pastoralism was traced back to 10,000 

years ago in Iran (Zeder and Hesse, 2000), 

but rangeland degradation has substantially 

increased over the past four decades. 

Pastorals’ livelihood is increasingly 

confronted to various ecological stresses 

(Kassahun et al., 2008) because of the loss 

of ecosystem services resulted from 

rangelands degradation (Oñatibia et al., 

2015). Hence, considerable efforts have 

recently been directed to show the value of 

ecosystem services loss in the rangelands to 

confirm conservation plans.  

For pastorals, forage supply is the main 

provisioning service of rangeland 

ecosystems (Yahdjian et al., 2015). Forage 

value is especially important where 

domestication activities have been 

historically present for over 10,000 years 

such as the Mediterranean region and 

countries such as Iran (Vahidi et al., 2014). 

Pastoral’s livestock productions supply 

about one-third of revenue derived from the 

agriculture which is about 20% of the total 

non-oil GDP in Iran (Kamalzadeh et al., 

2008). Forage provision is the portion of 

aboveground biomass that can be consumed 

by domestic herbivores (Oñatibia et al., 

2015). Rangeland forage has the lowest 

production cost for feeding livestock 

compared to the other fodder sources (e.g. 

wheat, corn, barley, alfalfa) (Arzani, 2009). 

Rangeland forage is freely delivered by 

ecosystem, but being free is not meant to be 

worthless.  

In recent environmental evaluation, the 

forage produced in rangelands is of great 

value. Valuing rangeland forage is needed to 

adjust the appropriate grazing fee for public 

lands (Torell et al., 1993). Replacement cost 

is a technique for evaluation of ecosystem 

functions which is usually used for valuing 

forage production in rangelands. For 

example, Zhang and Yiqing (2005) used this 

technique (coal market price) to estimate the 

forage production price by considering the 

price of organic matter, dry weight of 

organic matter, the quality of the coal and 

the amount of heat from the dry weight of 

the organic matter. In another study, Rastgar 

et al. (2013) used the equivalent price of 

barley under the replacement cost approach 

to estimate the forage value of summer 

rangelands in Mazandaran province, Iran. 

Eskandari et al. (2008) considered the value 

of 1 kg of forage equal to 0.7 of the market 

price of barley.  

It is of great importance to know the 

efficiency of different rangeland 

management practices on the variations of 
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forage production in rangelands. In the 

rangelands under traditional management 

approaches (i.e. Traditional pastoralism 

forms), it appears the amount of forage loss 

is higher. Therefore, the current study aimed 

to 1) measure amount of forage production 

in arid to semiarid rangelands under two 

main forms of traditional pastoralism 

(nomads and sedentary pastoralism), 2) 

assess economic value of produced forage 

and 3) compare rangelands with different 

grazing intensities and pastoralism forms 

based on the value of forage loss.  

 

Materials and Methods 

Study area 

This study was conducted in an arid to 

semiarid rangeland located in the Baft 

county, southeastern Iran (28º47´ to 29º1´N 

and 56º18´ to 56º33´E). This region covers 

an area about 314.22 km2. The long term 

mean annual precipitation and temperature 

are 340.8 mm and 17.6ºC, respectively. The 

area consists of pure stand of Artemisia 

aucheri which is grazed mostly under 

sedentary pastoralism and nomadism.  

 

Measuring forage quantity and quality  
About 55 % of the area (the exclosure area) 

is surrounded by fences and ditches 

excluding grazing livestock for more than 25 

years (Fig. 1). A 50 m radiating zone away 

from livestock corrals in the village and the 

nomadic tents was considered as areas with 

high grazing intensity (Khosravi Mashizi et 

al., 2012; Singh et al., 2013). The area 

between the exclosure and high grazing 

intensity considered as area with light or 

moderate grazing intensity (Liang et al., 

2009). The areas with 50 m distance from 

exclosure were exploited about 50% in both 

nomadic and sedentary pastoralism 

rangelands, which were considered as areas 

with moderate grazing intensity (Niko and 

Rahimi Dehcheraghi, 2016). Hence, five 

areas were selected for sampling: (1) 

exclosure, (2) near exclosure for nomadism, 

(3) near nomadic tents, (4) near exclosure 

for sedentary pastoralism, and (5) near 

villages. As sampling sites were close to 

each other, they were identical in terms of 

environmental conditions and topography 

(slope, direction and elevation).  

In each area, forage quantity 

(production), forage quality, and grazing 

intensity were measured. Random-

systematic sampling was performed in the 5 

areas. Five 1×1m quadrates were randomly 

established along four 50-m transects 

according to the vegetation type and 

distribution.  

 

 
Fig. 1. The map of studied area  

https://www.sciencedirect.com/science/article/abs/pii/S155074240950053X#!
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Rangeland production was measured by clip-

and-weigh method in 100 quadrats. Current 

year’s growth was considered as forage 

production which is the above-ground 

biomass produced during the previous 12 

months. Therefore, green leaves and supple 

twigs of shrubs, annual forbs and grasses at 

the ground surface were clipped, and all 

samples were then oven dried at 60°C until 

obtaining a constant weight, and samples 

was finally weighed. 

Nitrogen content (N) of samples was 

determined by Kjeldahl method (Sáez-Plaza 

et al., 2013). The acid detergent fiber (ADF) 

was measured according to the method of 

Van Soest et al. (1991). Crude protein (CP), 

Dry matter digestibility (DMD) and 

metabolisable energy (ME) were measured 

using N% and the ADF % as follows: 

%𝐶𝑃 = 6.25%𝑁 

%DMD = 83.58 − 0.824%ADF
+ 2.262%N 

ME (Mj/Kg/DM) = 0.17%DMD − 2 
 

In this study, total digestible nutrient (TDN) 

was used to uniform different forage. TDN 

of grazing species was measured based on 

their ADF (Horrocks and Vallentine, 1999): 

TDN = (-1.291 x ADF) + 101.35 

 

The dung counting technique was used to 

determine grazing intensity in sampling 

sites. To do so, the number of livestock 

dungs encountered within twenty 1×1m 

quadrates was counted in each area.  

 

Replacement cost method 
Due to the specificity of barley price in the 

market, barley price was used to estimate the 

Rial value of forage (Rastgar et al., 2013). 

The method of government guaranteed 

(supportive) pricing policy was used to 

estimate the price of barley. In this method, 

by announcing a reasonable price, farmers 

are somewhat protected against severe price 

fluctuations (Koopahi, 2006). The 

guaranteed price of barley has been 

announced as 0.56 $ per kilogram in 2020. 

Therefore, this price was used to determine 

the value of forage. Barley weight equivalent 

for forage was also estimated using TDN of 

plants. Thus, the total TDN of all plant 

species was divided into barley TDN and 

then, it was multiplied by the dry production 

of each rangeland plant. Hence, the weight 

equivalent of barley in kilograms per hectare 

was estimated for each area.  

 

Data analysis 
Prior to analyses, data were tested for 

normality by Kolmogorov-Smirnov test. One 

-way analysis of variance (ANOVA) 

followed by the least significant difference 

(LSD) test was performed to compare 

sampling sites based on dung density. 

ANOVA was applied on data to test 

different pastoralism forms and sampling 

sites in terms of forage production. Data 

were analyzed using SPSS Statistics V22.0. 

Detrended Correspondence Analysis (DCA) 

was used to assess the relationships between 

forage production and grazing intensity. 

DCA has been shown to provide an accurate 

output when the grazing has a dominant 

impact and it can be a useful tool for 

gradient extraction and the reduction of 

dimensionality (Ejrnaes, 2000). DCA was 

performed with the PC-ORD v4.0 (McCune 

and Mefford, 1999). 

Results 
There were no significant differences 

between near exclosure areas in terms of 

dung count, but their differences with near 

nomadic tent and village areas were 

significant (p<0.001, Table 1). The 

differences between near nomadic tent and 

village areas were not significant. 
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Table 1. Differences between different sampling sites in dung counts. Means followed by the same letter are not 

significantly different according to (LSD) test (P<0.05) 
Pastoralism forms Grazed sites Dung (Number) 
Nomadism Near exclosure 15.1±7.2a 
 Near tents 5.1±4.3b 
Sedentary pastoralism Near exclosure 16.8±9.1a 
 Near villages 6.3±5.1b 

 

The results of ANOVA showed that 

pastoralism forms, areas, and their 

interaction had significant impact on the 

forage production (p<0.001, Table 2). The 

highest forage production was related to 

exclosure (152.25 kg.ha-1). The mean forage 

production in nomadism and sedentary 

pastoralism rangelands were 54.12 and 34.23 

kg.ha-1, respectively. There were no 

significant differences between areas outside 

the enclosure, i.e. near exclosure, near tent 

and near village rangelands in forage 

production (p<0.05). 

 
Table 2. Differences between different sampling sites and pastoralism forms in forage production (kg.ha-1). Means 

followed by the same letter are not significantly different according to (LSD) test (P<0.05) 
 

 

 

 

 

 

 

 

CP% and ADF% were measured for plant 

species sampled in quadrats (Table 3). 

Lathyrus annuus, Astragalus podolobus 

(Fabaceae) and Tragopogon jezdianus 

(Astraceae) had the highest CP% 

respectively. The lowest CP% was related to 

Aegilops cylindrica (Poaceae) followed by 

Dianthus orientalis (Caryophyllaceae). 

Aegilops cylindrica (Poaceae) and Kochia 

prostrate (Chenopodiaceae) had the highest 

ADF%, respectively. The highest ME 

(MJ.Kg.DM) was measured in Astragalus 

podolobus and Lathyrus annuus (Fabaceae). 

The lowest ME (MJ.Kg.DM) was related to 

Aegilops cylindrica (Poaceae) and Kochia 

prostrate (Chenopodiaceae) respectively. 

The contribution of each plant species in 

forage production for each area is presented 

in Table 4. Result showed that Artemisia 

aucheri had the highest contribution in 

supplying forage in exclosure and areas near 

exclosure (36-45%), but Bromus tectorum 

was the main plant species providing forage 

in areas near nomadic tent and village with 

42 and 23% contribution, respectively 

(Table 4).  
 

  

Pastoralism forms Grazed sites Forage production (kg.ha-1) 
 Exclosure 152.25±35.45a 
   

Nomadism Near Exclosure  78.89±21.4b 
 Near Tents 44.45±12.76c 
Sedentary pastoralism Near Exclosure  68.56±18.21b 
 Near Villages 30.57±8.73c 
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Table 3. CP%,. ADF%, DMD% and ME (MJ.Kg.DM) of plant species sampled in the study area 
Plant species Family CP% ADF% DMD% ME (MJ.Kg.DM) 

Aegilops cylindrica Poaceae 5.31±0.4 66.5±3.6 30.65±5.4 3.21±0.4 

Agropyron intermedium Poaceae 8.43±0.6 47.1±4.6 47.77±3.6 6.12±0.5 

Alhagi camelorum Fabaceae 11.42±1.2 47.52±8.3 48.50±6.3 6.25±0.6 

Alyssum bracteatum Brassicaceae 9.67±0.4 47.34±5.4 48.02±2.8 6.16±0.8 

Artemisia aucheri Astraceae 8.35±0.3 42.67±3.8 51.39±7.6 6.74±1.2 

Astragalus microphysa. Fabaceae 10.78±1.3 43.57±4.6 51.52±5.8 6.76±0.6 

Astragalus mucronifolius Fabaceae 11.43±1.1 32.87±3.2 60.58±10.3 8.30±1 

Astragalus podolobus Fabaceae 17.5±2.5 24.54±3.6 69.64±12.5 9.84±0.6 

Avena fatua Poaceae 7.44±0.3 46.65±4.5 47.78±8.6 6.12±0.5 

Bromus tectorum Poaceae 6.26±0.4 38.60±5.3 53.98±3.8 7.18±1.2 

Cousina stocksii Astraceae 11.20±1.4 30.3±2.3 62.61±6.7 8.64±0.6 

Dianthus orientalis Caryophyllaceae 5.84±0.3 50.14±7.6 44.32±4.9 5.54±0.3 

Echinops pungens Asteraceae 8.32±0.5 45.34±6.2 49.18±6.7 6.36±0.5 

Euphorbia helioscopia Euphorbiaceae 7.45±0.2 57.87±5.9 38.54±3.6 4.55±0.2 

Hordeum glaucum Poaceae 6.34±0.3 43.26±4.3 51.17±8.6 6.53±0.5 

Kochia prostrata Chenopodiaceae 8.56±0.4 64.7±11.3 33.31±4.6 3.66±0.2 

Lathyrus annuus Fabaceae 18.55±1.3 27.15±3.6 67.87±12.3 9.54±1.3 

Scariola orientalis Astraceae 10.55±1.2 40.14±5.6 54.27±9.7 7.23±0.6 

Stipa barbata Poaceae 7.43±0.6 50.42±8.6 44.67±6.3 5.59±0.5 

Taraxacum officinale Asteraceae 8.13±0.3 32.76±3.6 59.47±7.1 8.11±1.2 

Tragopogon jezdianus Asteraceae 14.39±3.5 32.73±2.8 61.76±9.3 8.50±1.3 

Ziziphora tenuior Lamiaceae 8.11±1.2 43.78±4.6 50.39±5.6 6.57±1.1 

Zygophyllum eurypterum Zygophyllaceae 7.30±0.8 49.60±6.7 45.30±6.7 5.70±0.9 

Standard error      

 

Table 3. The contribution of plant species in forage production (%) in each sampling area 

Plant species 
Exclosure Nomadism   Sedentary pastoralism  

Near exclosure Near tents  Near exclosure Near villages 

Aegilops cylindrica 0 1 8.8  1 8.9 

Agropyron intermedium 5.5 0 0  0 0 

Alhagi camelorum 0 0 0  0 15.6 

Alyssum bracteatum  1.1 2.3 1.4  3.5 0 

Artemisia aucheri 36.6 45.7 5  38 4.7 

Astragalus microphysa. 3.5 1.3 1  4.5 0 

Astragalus mucronifolius 5.1 3.1 2  3.4 2.8 

Astragalus podolobus 2.3 2 0  1 0 

Avena fatua  2.1 1.5 0  2 0 

Bromus tectorum 0 8.7 42  12 23 

Cousina stocksii 0 2.3 8.3  2.5 7.7 

Dianthus orientalis 1.3 1 0  1 0 

Echinops pungens 1 3.4 0  4.1 0 

Euphorbia helioscopia 0 5.1 0  4.7 0 

Hordeum glaucum  0 6.3 3.8  7.4 4.6 

Kochia prostrata 0 0 5.3  0 18.9 

Lathyrus annuus  4 0 0  0 0 

Scariola orientalis  2.3 5.3 0  23.7 0 

Stipa barbata 3.4 1.5 0  1.8 0 

Taraxacum officinale  1.2 5.1 22.4  5.2 15.7 

Tragopogon jezdianus  3.7 0 0  0 0 

Ziziphora tenuior  12.3 1 0  0 0 

Zygophyllum eurypterum 14.56 3.3 0  4.2 0 

Sum 100 100 100  100 100 
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DCA was used to assess the relationships 

between forage production and grazing 

intensity. The first DCA axes account for 

68% variation in data, showing a grazing 

gradient in our study area. Exclosure, areas 

near exclosure and near nomadic tent and 

village are respectively distributed from the 

left to right (Fig. 2). DCA graph shows that 

plant species distributed along samples areas 

for example Lathyrus annuus, Agropyron 

intermedium, Tragopogon jezdianus with 

exclosure area, Artemisia aucheri, Ziziphora 

tenuior, Astragalus mucronifolius, 

Astragalus podolobus, Alyssum bracteatum 

and Zygophyllum eurypterum with areas near 

exclosure and Bromus tectorum, Aegilops 

cylindrica, Alhagi camelorum with areas 

near nomadic tent and village. 

The value of forage in studied sites was 

measured using the weight equivalent of 

barley in kilograms per hectare (Table 5). 

The highest forage value belonged to the 

exclosure (75, $.ha-1.year-1). The lowest 

forage value was related to the areas near 

villages (6, $.ha-1.year-1). The decrease in 

forage value in pastoralism forms compared 

to exclosure is presented in Fig. 3. The 

highest decrease (value per hectare) was 

related to the areas near village and nomadic 

tent (87-92%). 

 
Fig 2. Distribution of plant species and sampling sites along two first axes of Detrended Correspondence Analysis 

(DCA): exclosure (G1), near exclosure (G2), near nomadic tents and village (G3)  

 

Table 5. Quality and value of forage produced in different sampling sites 

Sampling Sites CP% ADF% TDN (g.kg-1) Price of forage ($.ha-1.year-1) 

Exclosure 10.67±4.35 28±5 65.202 75 

Near exclosure_nomadism 8.92±1.56 46±12 41.964 25 

Near nomadic tents 6.78±1.23 56±8 29.054 10 

Near exclosure_sedentary 8.45±2.1 48±13 39.382 20 

Near villages 6.32±1.65 58±11 26.472 6 
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Fig 3. Relative decrease of forage value per hectare in sites under grazing compared to exclosure 

 

 

Discussion 
The studied arid to semiarid shrublands 

could provide 152 kg.ha-1 forage with 

economic value of 75 $.ha-1. Annual income 

from forage was reported to be about 57 

$.ha-1 in USA (Costanza et al., 1997), 73-

117 $.ha-1 in Australia (Monjardino et al., 

2004), and 4.3 $.ha-1 in Iran (Eskandari et 

al., 2008). This high variation can be 

attributed to the difference between 

rangelands in terms of condition and time of 

study due to elevated inflation rate.  

 Decrease in forage quantity and quality 

caused to forage value decline in the areas 

under grazing. There was a significant 

difference between exclosure, near exclosure 

and near nomadic tent and village areas in 

terms of forage production (p<0.05). 

However, dung counts showed that grazing 

intensity was not very severe in areas near 

exclosure. Forage decrease in the areas near 

enclosure showed that they had experienced 

historical severe grazing intensity (50-55% 

of forage were utilized) and the areas near 

nomadic tent and village had endured very 

severe grazing intensity (70-80% of forage 

were utilized) (Holechek et al., 2006). 

Percentage decrease in forage value is high 

in areas under grazing, showing the 

continuous overgrazing for recent decades in 

the area. Monjardino et al. (2004) reported a 

negative value of up to 42 $.ha-1.year-1 at 

rangelands with high grazing intensity. Egan 

and Watts (1998) estimated 1992 as real-

price of a public land animal unit month in 

Nevada which decreased from $72in 1978 to 

$22in 1994 due to stocking rate increment.  

Herbivores grazing usually do not have 

much effect on vegetation composition at 

short time. Unless it is so widespread that 

plant species cannot stock energy or loss 

competition capability in ecosystems 

(Eskandari et al., 2008). Desirable species 

(palatable species) were disappeared from 

areas with historical grazing, but Artemisia 

aucheri was still the dominant species. 

While areas with very severe grazing, not 

only perennial species were mostly 

disappeared but also annual and undesirable 

species were dominated. Severe and very 

severe grazing intensities had negative 

impacts on plants vigor that could require 

years of recovery (Briske et al., 2008). A 

large number of studies have shown that 

very severe grazing causes plant 
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composition to change (Hillenbrand et al., 

2019).  

DCA revealed exclosure is related to 

palatable forb species (Lathyrus annuus and 

Tragopogon jezdianus) and perennial grass 

(Agropyron intermeddium) which were not 

observed in areas under grazing. Lathyrus 

annuus as an herbaceous legume generally 

contains lower levels of fiber and higher 

concentrations of protein as compared to 

grasses (Lee, 2018). It has the highest 

pliability and sensitivity to grazing. 

Louhaichi et al. (2009) reported 

disappearance of legume species of semiarid 

rangeland ecosystems duo to grazing. 

Lathyrus annuus had the highest forage 

value duo to the highest TDN in comparison 

to other species. This is not the case for all 

herbaceous legumes in our study, e.g. Alhagi 

camelorum as a legume with high CP and 

TDN is considered as an unpalatable invader 

species with high abundance in areas near 

the villages.  

On the other hand, Agropyron 

intermedium as a species with low TDN and 

subsequently low price is considered as a 

desired species sensitive to grazing which 

has disappeared in areas under grazing. This 

shows that the palatability of some species, 

especially grasses may be unrelated to their 

forage quality and TDN (Raufirad et al., 

2013). Agropyron intermedium has also 

lower forage quantity (production) as 

compared to forbs and shrubs. Depending on 

leaf orientation, plants with longer leaves 

such as Agropyron intermedium can first 

create impediments to its own self by self-

shading (Tiwari et al., 2012) thereby, 

reducing light interception at the lower 

canopy level, which results in the lower 

overall photosynthetic activity, and 

ultimately productivity (Ivanova et al., 

2018).  

Undesirable annual grasses i.e. Aegilops 

cylindrica and Bromus tectorum were 

distributed in severely grazed areas. These 

invasive species have the lowest forage 

quality and value. Annual grasses usually 

invade rangelands after reduction in 

perennial herbs and shrubs (Hillenbrand et 

al., 2019). Annuals invade manipulated 

environment because they allocate more of 

their reserves to seed production (Bassel et 

al., 2008). A plant species should have at 

least 7% CP for the maintenance of an 

animal unit (NRC, 2001). Therefore, these 

invasive species could not supply sufficient 

energy for livestock maintenance due to low 

CP.  

Generally, plant species with the highest 

value and palatability are not selected as key 

forage species because their utilization does 

not provide information on the overall 

utilization of the management unit. Shrub 

species such as Artemisia aucheri, 

Astragalus spp. and Zygophyllum 

eurypterum with fair palatability and 

abundance even in areas near exclosure 

could be selected as the key forage species 

in the study area. In general, maintenance of 

a desirable mixture of herbaceous and 

woody vegetation is a key component of 

sustainable ecosystem management in arid to 

semiarid rangelands. 

Livestock needs protein for maintaining 

growth and reproduction. The deficiency of 

proteins leads to reduced appetite, low feed 

intake in livestock, resulting in slow weight 

gain and development of livestock (Hussein 

and Durrani, 2009). Shrubs generally 

supplied higher CP% than grasses and most 

forbs, which is in accord with other 

researches (Hussein and Durrani, 2009). 

However, we found that forbs and grasses 

were highly grazed by goats and disappeared 

from rangelands which is in accord with 

Foroughbakhch et al. (2013) who concluded 

that goats mostly consume forbs in 

comparison to other plant species. Although 

most studies showed that goat prefer shrub 

species and spend more time consuming 

browse (Abaye et al., 2011).  

All areas under grazing statistically had 

the same livestock dung density (p<0.05). 
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However, nomad and sedentary pastoral 

rangelands had significantly different forage 

supplies (p<0.05). Nomad rangelands with 

season-long grazing were more successful in 

forage production compared to sedentary 

pastoral rangelands with continuous grazing. 

Forage with TDN% more than 50% is 

essential to supply feeding requirement of a 

livestock unit (Arzani et al., 2010). 

Therefore, the studied rangelands, which are 

grazed by nomads and sedentary pastorals 

livestock, are not able to provide sufficient 

forage to meet livestock needs because their 

TDN% is less than 50%.  

Pastoral mobility in very important in 

highly variable environments such as arid 

and semiarid rangelands and nomadism is an 

ideal adaptation to these areas compared to 

sedentary pastoralism (Salzman, 2004). Na 

et al. (2018) pointed out that season-long 

grazing in nomadism has less negative effect 

on biomass than continues grazing in 

sedentary pastoralism. 

Despite many researches on the 

relationships between grazing management 

and forage production, still impact of 

different rangeland management on forage 

production is unclear. Some researchers 

reported few forage and livestock benefits 

from rotational grazing (Heitschmidt et al., 

1990). Briske et al. (2008) pointed out that 

rotational systems are the best grazing 

management compared to continuous and 

season-long grazing strategies. In the study 

area, herds are kept in a defined boundary 

for the entire grazing season and are allowed 

to use the forage resources freely without 

being rotated. Hence, it is needed to apply 

rest rotational grazing to improve rangeland 

condition in both nomad and sedentary 

pastoral rangelands. Cyclic movement of 

livestock within rangeland permits forage 

plants to photosynthesize, reproduce and 

disperse their seeds and plant seedlings are 

established (Shamhart et al., 2012). 

Conclusion 
In the study area, forage production was 

decreased to 50-55% in areas near exclosure 

and 60-78% in areas near nomadic tent and 

village. Plant composition change due to 

overgrazing was the main cause of forage 

production decrease. In areas near exclosure, 

desirable plants were disappeared and plants 

with medium palatability comprised the 

highest portion of the forage. In areas near 

nomadic tent and village not only perennial 

species were disappeared, but also invasive 

undesirable species (mostly annual grasses) 

were dominated. Lathyrus annuus and 

annual grasses were respectively the most 

and least important plant species in terms of 

forage value in the study area. Forage value 

was dropped to 60% in severely grazed areas 

and to 87-92% in very severely grazed areas 

as compared to exclosure. Therefore, there is 

a serious need to perform appropriate 

grazing systems such as rest rotational 

grazing to improve rangeland condition.  
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خشک یمهنخشک تا در مراتع  یسنت هاییعلوفه تحت دامدار رفت گذاری هدرارزش

 یرانا

 *الف، محسن شرافتمندرادالفاعظم خسروی مشیزی

 دانشیار گروه مهندسی طبیعت، دانشکده منابع طبیعی، دانشگاه جیرفت، جیرفت، ایرانالف
 mohsen.sharafatmandrad@gmail.comپست الکترونیک:  )نویسنده مسئول(،*

 

نشیا  داد    یهیا بیرا  روش یناز بهتیر  یکیی  یستمخدمات اکوس یاقتصاد یابیارز ی،اهداف حفاظت یبرا. چکیده

 یعنیی  یدامدار یهدر رفت علوفه تحت دو شکل اصل یارزش اقتصاد یابیارز یمطالعه برا ینارزش مراتع است. ا

 یکمی  یید انجیا  شید. تول   ا خبر استا  کرمی  یخشک واقع در پارک مل یمهدر مراتع ن یریساکن و عشا یدامدار

)قرق،  محدوده 5در  ADF خا  و ینپروتئ یهاعلوفه با استفاده از شاخص یفیتو ک ینعلوفه به روش قطع و توز

 نیشد. در ا یابیروستا( ارز کیقرق و نزد کیساکن نزد یدامدار ،یریعشا یچادرها کیقرق، نزد کینزد یریعشا

( بیه  TDNقابیل همیم )   یعلوفه استفاده شد. از میواد مذیذ   یگذارمتیق یبرا ینیگزیجا نهیمطالعه، از روش هز

 سیاکن  یو دامدار ینیکوچ نش یدامدار یریتعلوفه تحت مد یدارزش علوفه استفاده شد. تول یاصل یژگیعنوا  و

چرا، با استفاده از  یبگونه ها در طول ش یعتوز یابی. ارزیافتبا قرق کاهش  یسهمقا درصد در 87و  55 بیبه ترت

علوفیه   یفییت ، کییاه گ ییب ترک یییر تذ ییل شدت چرا به دل یش(، نشا  داد که با افزاDCA) یرقوسگ یقتطب یزآنال

 یاهیا  گ ینتیر ارزش تیرین و کم یشیترین ب ییب ساله بیه ترت یک یاها گ و Lathyrus annuus گونه .یابدیکاهش م

دلار در  05-02) قیرق  ییک ، نزددلار در هکتار در سال( 85) قرق هایمحدوده یبودند. ارزش علوفه برا یاعلوفه

زده شد کیه   ینتخم دلار در هکتار در سال( 02-5) یببه ترت یریعشا یروستا و چادرها نزدیک ،هکتار در سال(

مراتع  یتبهبود وضع ی، برایناست. بنابرا یدامدار یدرصد کاهش ارزش علوفه تحت اشکال سنت 20تا  55 یانگرب

 شود.یمناسب احساس م ییچرا یهایستمس رایبه اج یاز، نیو درآمد دامدار

 شایریع اقتصادی؛ ارزش قرق، چرا؛ یستم؛اکوس: کلمات کلیدی
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