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Aims In the present work, carbon sequestration in different organs of 3 dominant halophytes of 
saltlands (A. littoralis, H. strobilaceum, and S. rosmarinus) as well as soil carbon sequestration 
of the corresponding habitats were examined.
Materials & Methods The aboveground and belowground organs of 3 halophyte species were 
randomly sampled and oven dried. Three soil samples were taken from 0-0.15 and 0.15-0.3 m 
soil depths (SD). From these, soil organic carbon (SOC), soil texture (sand, silt, and clay), bulk 
density (BD), moisture content (MC), electrical conductivity (EC), and soil acidity (pH) were 
measured.
Findings All of the tested halophytes had more carbon sequestration in the aboveground 
rather than belowground organs. The highest value of carbon sequestration was observed in S. 
rosmarinus, which was about 18% and 90% more than the reported values of H. strobilaceum 
and A. littoralis, respectively. Soil with S. rosmarinus presented significantly greater content 
of organic carbon (1.5%) compared with H. strobilaceum (0.64%) and A. littoralis (0.63%), 
respectively. The results confirmed that soil top layer (0-0.15m) of patch area had more 
capability to sequester carbon (1.81%) in S. rosmarinus habitat compared with the other 
species. 
Conclusion All the tested plants had higher carbon sequestration in the aboveground 
organs compared with the belowground parts. The leaves had presented the lowest value 
compared with shoots and roots. The soil organic carbon of the species habitat varied from 
0.63 (A. Littoralis) to 1.5% (H. strobilaceum). Moreover, with increasing the soil depth, carbon 
sequestration of the underlying soil layers decreased.
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Introduction There are rising concerns about the impacts of climate change on human societies and natural ecosystems [1-4]. Industrial activities and combustion of fossil fuels have contributed to emission of 78% of total greenhouse gasses (GHGs) in the world. It is expected that growth of GHG emissions will persist, driven by growth in economic activities and global population [4]. Different policies have been suggested to reduce the emission of GHGs and decrease the negative impacts of climate change [5, 6]. Movement of CO2 from the atmosphere and storing it in soil and vegetation can be regarded as a sustainable simple procedure in various ecosystems, particularly in the widespread arid and semi-arid lands of Iran [7, 8]. It is estimated that salt-afflicted lands cover about 25 million ha (15%) of the areas in Iran, of which 8.5 million ha is severely affected and classified as saline or saline-alkali soil [9, 10]. Saltlands have much potentials for productive use and saline lands can be rehabilitate for uses such as grazing of livestock, harvesting of salts and minerals, production of salt-tolerant crops, and recreational activities [11-13]. Due to the high restrictions exerted by prevalent agricultural activities, the mentioned saltlands are mainly used as a source for livestock feeding or a place for performing recreational activities in the arid regions of southern Iran [14]. Implementation of carbon sequestration projects in arid lands, which is in line with sustainable ecosystem management, can be considered one of the most significant issues worldwide, which aimed at improving the local economy, reducing the environmentally-induced migration, and reducing the negative impacts of climate change on local populations [15-17]. Indigenous halophyte species are the main vegetation communities through saltlands and Salt Lake shores of arid ecosystems in Iran. It is estimated that more than 50 plant species are grown in the saltlands of Fars Province, Iran. A good number of the mentioned species are prevailing perennial halophytes that are currently used for livestock feeding during the cold seasons and they have high potential for reclamation of rangelands and salt-induced arid lands [13, 18]. Aeluropus littoralis Trin., 
Halocnemum strobilaceum M.B., and Seidlitzia 
rosmarinus Bge. can be found in most salt-induced regions (260000 ha) of Fars, Iran. A. 
littoralis is a rhizomatous perennial grass of the 

Poaceae family that grows wildly in tropical and temperate parts of Asia, North Africa, and South Europe (Figure 1a). It is widely distributed in the salt deserts of Iran [19]. S. rosmarinus and H. 
strobilaceum are the other two dominant halophytes belonging to the Chenopodiaceae family with shrubby life form that occur in the saline soils of arid lands in Southern Fars (Figures 1b and 1c). H. strobilaceum mainly occurs in saline soils of Northern Africa, Western Asia, and as far as Eastern Mongolia and China [20, 21].   

 
Figure 1) Three studied plants a: Halocnemum 
strobilaceum, b: Aeluropus littoralis, and c: Seidlitzia 
rosmarinus  Moreover, it is a dominant species in salt desert of Southern Fars, Iran. Although some ecological, morphological, and physiological aspects of the mentioned species were addressed in several studies [22-28], the capability of these halophytic plants and their habitats to sequester carbon is not well documented in the arid ecosystems of Southern Iran. Then, the questions of the current study were: 1-Which plant species has more carbon sequestration potential? 2-Which plant organ could reserve more carbon? 3-What is the relationship between soil properties and sequestrated carbon? In this research, carbon sequestration in different organs of 3 different halophytes, including A. littoralis, H. strobilaceum, and S. 
rosmarinus as well as soil carbon 

c 

a b 
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sequestrations of the related habitats was examined and compared. Also, the relationship between soil factors and sequestrated carbons was addressed. 
 
Materials and Methods 
Study area: The study area is located in 70 km north-west of Lar, Fars province, Iran at 53° 47´ 04˝ N to 53° 48´ 26˝ N of latitude and 27° 56´ 18˝ N to 27° 58´ 01˝ of longitude with mean elevation of about 760 m above sea level (Figure 2).  
 

 
Figure 2) Location map of the study area  Geologically, the study area presents a salt pan with original alluvial deposited materials and annual wet (from December to April) and dry (from May to November) periods with clay-loam and sandy-clay- loam soil texture. The climate is classified as BWh according to the Köppen-Geiger system [29]. Mean precipitation and average annual temperature are 198.8 mm and 23.6°C, respectively. The study area is employed for local livestock grazing during dry seasons. 
Plant and soil sampling procedure: Three relatively uniform stands of each tested plant (A. littoralis, S. rosmarinus, and H. strobilaceum) were randomly selected (representative stand), and aboveground (shoots and leaves) and belowground (roots thicker than 1mm) parts of each selected plant were separately collected, weighted, and stored in paper bags to determine their biomass and carbon content. 

Soil samples were taken from underneath of each plant (patch) from 0-0.15 and .015-0.3m depths, using a 10-cm diameter core sampler and, then, they were immediately weighted. Simultaneously, 3 soil samples were selected from the existing spaces between the plants (inter-patch) to be compared with samples of patch area. Soil bulk density (BD) was determined in each plant patch and inter-patch area, using 8-cm diameter core samplers. 
Laboratory analysis: Plant samples (shoots, leaves, and roots) were separately oven-dried at 105°C for 48 h and subsequently reweighted. Then, samples of each plant parts were hammer-milled to pass through 0.5 mm sieve and prepared to conduct carbon content measurements based on standard method of combustion in an electrical oven. According to Schlesinger et al. and Food and Agriculture Organization (FAO), the carbon content of vegetation may be estimated by taking a fraction of biomass, using the following factor [30, 31]: C=0.475×B (Equation 1) , where C is carbon content and B is the oven-dry biomass. Subsequently, carbon content of various parts of plants was determined and the mean values were utilized in the statistical analyses. Soil samples of patch and inter-patch areas were air-dried and sieved through a 2-mm screen. Soil organic carbon (SOC) was specified by applying the Walkley-Black method [32]. Soil texture was determined, using hydrometer method. Soil pH was determined, using an electric pH meter and Electrical Conductivity (EC) was determined from a 1:1 soil-water suspension, using an electric conductivity meter. Also, soil bulk density was determined by a core sampler of 8 cm diameter [33, 34]. 
Statistical analysis: In order to analyze the obtained data, 2 separate factorial experiments with a completely randomized design (CRD) were performed. The first experiment focused on different plant species (PS) and different plant organs (PO), i.e. shoots, leaves, and roots. It examined the interactions between PS and PO with 3 replications of each variable. The second experiment examined the soil properties in different habitats of PSs, various soil depths (SD), and patch/inter-patch (PI) areas of plants. The under-plant area and the open space between plants were labelled as the patch and inter-patch areas, respectively. Moreover, the 
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interaction between all traits (PS×PI, PS×SD, PI×SD, and PS×PI×SD) was analyzed, using a GLM procedure. Duncan’s multiple range test (p≤0.01) was employed for comparing the means. To scrutinize the relationships between SOC and physical and chemical properties of the selected soil, bivariate correlation analyses were carried out. All the statistical analyses were performed, using SPSS 19 software [35]. 
 
Findings 
Plant carbon sequestration: The amount of carbon sequestration in 3 plant species was significantly different (p≤0.01). Moreover, PO including leaves, shoots, and roots of the 3 studied halophytes indicated significant differences with respect to the amount of carbon sequestration at p≤0.01 (Table 1). Furthermore, the interaction of PS and PO had significant effect on carbon sequestration in various plant species (Table 1).  
Table 1) The effect of PS, PO, and interaction of PS×PO on reserved carbon of A. littoralis, S. 
rosmarinus, and H. strobilaceum 

Source of variation Mean square F p- value 
Plant species  (PS) 7401.1a 1082.8 0.000 
Plant organ (PO) 22751.1a 3228.6 0.000 
Interaction (PS×PO) 5148.0a 753.1 0.000 
Error 6.8   a Significant at (p≤0.01) 
 Generally, H. strobilaceum and S. rosmarinus presented significantly higher capability for carbon sequestration than A. littoralis (Table 2). Besides, H. strobilaceum showed 18.0% more stored carbon than S. rosmarinus. In all 3 species, the highest and the lowest values of sequestrated carbon were observed in shoots with a mean value of 95.6 gr and leaves with a mean value of 3.0 g, respectively (Table 2). The roots of H. strobilaceum with 144.7 g and leaves of S. rosmarinus with 2.1 g presented the highest and lowest values of carbon sequestration among the halophytes studied (Table 2). The stored carbon in roots was 97, 98, and 69% more than the stored carbon in leaves of H. strobilaceum, S. rosmarinus, and A. 
littoralis, respectively (Table 2). Aboveground parts, i.e. shoots plus leaves, revealed significantly higher capability of carbon sequestration than belowground plant organs (roots >1 mm at 0.3 m soil top layer) in all 3 species (Table 2). Means followed by the same letter within one 

column or row do not significantly differ at p≤0.01, using Duncan’s multiple range test. 
 
Table 2) Mean comparison of carbon sequestration (Mean± SD) in 3 studied halophytes and different plant organs 

Plant species 
Plant organ 

(g C per individual plant) Mean 
Leaves Shoots Roots 

A. littoralis 2.6h±1.2 8.5e±1.3 5.5f±0.6 5.5 C 
S. rosmarinus 2.1i±0.3 133.8b±6.0 10.8d±0.7 48.9 B 
H. strobilaceum 4.3g±1.0 144.7a±4.1 30.2c±1.3 59.7 A 
Mean 3.0 C 95.6 A 15.5 B  
 

Soil carbon sequestration: The results of analysis of variance indicated a significant effect of PS, PI, SD, and the interaction between these traits (PS×PI, PS×SD, PI×SD, and PS×PI×SD) on SOC as well as the other soil physical and chemical properties of the studied area (Table 3). All 3 species revealed significant differences (p≤0.01) in terms of SOC as well as sand, silt, clay, BD, MC, EC, and pH values. Underneath plants (patch), all values of soil properties were significantly different, with the exception of clay and pH values. The results of two different soil depths showed different values of SOC and all the other soil properties, with the exception of sand percentage (Table 3). Among 3 studied halophytes, soil of A. littoralis showed the highest values of sand, BD, and MC. The plant species of S. rosmarinus had the highest content of SOC, silt, and EC in comparison to the other 2 studied plants. The SOC value of 3 species habitat varied from 0.63% to 1.5%. Soils of S. rosmarinus habitat indicated 57% and 58% more SOC value than H. 
strobilaceum and A. littoralis habitats, respectively (Table 4). The results of mean comparison indicated 22% more SOC value in patch area compared with inter-patch area. Moreover, silt and MC had values of 11% and 41% in patch area, which were higher in comparison to the values of inter-patch area. The bulk density, EC, and sand had significantly greater values, i.e. 2.1%, 7.4%, and 10.9%, respectively, in the inter-patch or open space area compared with the patch area or underneath plants (Table 4). Soil depth had a significant effect on both SOC content and all the other soil characteristics (Table 3). In comparison with lower layers (15-30 cm), the top 0-15 cm soil layer indicated 20% more stored carbon with more significant contents of BD and pH (Table 4). As the soil 
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depth increased, the bulk density increased as well by about 6.5 %; however, soil organic carbon decreased by 20%. On the other hand, various soil depths showed different amounts of soil water content as increasing the soil depth was associated with 22% increase of soil water content (Tables 4 and 5). On the other hand, the results of the present study showed that the highest (1.81%) and the lowest (0.19%) values of SOC were related to S. 
rosmarinus (SD: 0-15 cm, patch) and A. littoralis 

(SD: 0.15-0.3m, inter-patch) habitats, respectively (Table 5). The correlation coefficient analysis of soil properties indicated that SOC demonstrated a significant positive correlation (p≤0.01) with clay and a significant negative correlation with sand and BD (p≤0.01). Furthermore, sand showed a significant negative correlation with silt and BD. Moreover, the clay was negatively correlated with BD of the considered habitats (Table 6).  
Table 3) ANOVA results of the effect of PS, PI, SD and their interactions on SOC and soil properties 

Source of variation Mean Square 
Sand(%) Silt (%) Clay (%) BD (g cm-3) MC (%) EC (ds m-1) pH SOC (%) 

Plant species (PS) 4328.3a 3706.7a 124.0a 0.07a 502.1a 37.3a 0.02ns 3.53a 
Patch/Inter-patch (PI) 142.0a 245.4a 14.0ns 0.005b 583.7a 5.4a 0.03ns 0.58a 
Soil depth (SD) 0.8ns 38.0a 27.5b 0.09a 142.6a 4.78a 0.3a 0.42a 
PS×PI 165.9a 256.7a 10.6ns 0.008a 70.7a 23.8a 0.001ns 0.09a 
PS×SD 41.7a 130.3a 119.7a 0.005a 14.8a 6.6a 0.1b 0.04b 
PI×SD 37.0a 5.4ns 14.0ns 0.00002ns 42.3a 21.9a 0.5a 0.11a 
PS×PI×SD 32.1a 188.1a 289.9a 0.002ns 2.3ns 1.95b 0.01ns 0.04b 
Error 3.8 3.6 4.6 0.001 0.7 0.4 0.3 0.008 
±SE 0.32 0.31 0.36 0.005 0.15 0.11 0.03 0.01 ns: non-significant; a: Significant at (p≤0.01); b: Significant at (p≤0.05); SE: Standard error  
Table 4) Mean comparison of the main effect of plant species, patch/Inter-patch area and soil depths on the soil properties and SOC sequestration 

Plant species Mean± SD 
Sand (%) Silt (%) Clay (%) BD (g cm-3) MC (%) EC (ds m-1) pH SOC (%) 

A. Littoralis 56.4a±6.2 22.3c±7.8 21.2b±4.4 1.56a±0.08 21.0a±4.0 8.5b±1.2 7.2a±0.2 0.63b±0.17 
H. strobilaceum 24.2b±3.6 48.0b±4.7 26.9a±2.8 1.46b±0.04 17.9b±3.7 7.6c±2.1 7.3a±0.2 0.64b±0.09 
S. rosmarinus 22.9b±3.9 55.5a±7.3 21.5b±3.1 1.41c±0.06 8.4c±2.8 11.0a±1.8 7.3a±0.1 1.50a±0.25 
Patch/Inter-patch 
Patch 32.5b±7.0 44.8a±6.3 22.5a±4.0 1.46b±0.07 19.6a±7.3 8.7b±2.7 7.3a±0.2 1.07a±0.56 
Inter-patch 36.5a±8.4 39.6b±9.3 23.8a±7.5 1.49a±0.15 11.5b±5.2 9.4a±1.7 7.3a±0.2 0.83b±0.36 
Soil depth (m) 
0-0.15 34.3a±7.5 43.2a±8.3 22.3b±6.5 1.43b±0.06 13.6b±7.5 9.4a±2.5 7.2b±0.2 1.05a±0.47 
0.15-0.3 34.6a±8.9 41.2b±7.8 24.0a±5.3 1.53a±0.08 17.6a±7.1 8.7b±1.9 7.4a±0.2 0.84b±0.56 
Mean± SE 34.5±0.32 42.25±0.31 23.2±0.36 1.48±0.005 15.6±0.1 9.1±0.1 7.3±0.03 0.95±0.01 Means with the same letter within each column are not significantly different, using Duncan’s multiple range test (p≤0.01)  
Table 5) Mean comparison of the interaction effects of different plant species, patch/Inter-patch area and soil depths on the soil properties and SOC sequestration 
Plant species Mean± SD 

Soildepth (m) Sand(%) Silt (%) Clay (%) BD(gcm-3) MC (%) EC (ds m-1) pH SOC (%) 
A. littralis 

Patch 0-0.15 50.0±1.0 32.3±2.5 17.6±2.0 1.4±0.01 26.1±1.6 8.3±0.8 7.4±0.3 0.86±0.09 0.15-0.3 52.5±2.1 26.6±2.2 21.5±1.3 1.5±0.01 29.6±1.0 8.9±0.7 7.0±0.1 0.77±0.07 
Inter-patch 0-0.15 58.6±2.8 14.0±1.0 27.3±1.7 1.5±0.01 9.4±0.4 10.0±0.3 7.1±0.1 0.72±0.04 0.15-0.3 64.6±2.8 17.0±3.1 18.3±1.5 1.6±0.05 19.1±0.7 7.0±0.6 7.4±0.2 0.19±0.01 
H. strobilaceum 

Patch 0-0.15 26.0±2.0 47.3±1.5 26.6±2.0 1.4±0.02 19.9±1.0 4.9±0.8 7.2±0.04 0.71±0.06 0.15-0.3 26.6±1.5 45.6±1.1 27.6±0.5 1.4±0.01 20.7±0.4 6.5±0.3 7.4±0.05 0.61±0.06 
Inter-patch 0-0.15 25.6±1.1 46.0±1.0 28.3±0.5 1.4±0.03 11.8±0.5 9.5±0.4 7.0±0.2 0.65±0.12 0.15-0.3 18.6±1.5 56.3±2.0 25.0±1.4 1.5±0.03 16.7±1.5 9.7±0.1 7.7±0.05 0.57±0.06 
S. rosmarinus 

Patch 0-0.15 18.1±1.7 59.1±1.0 22.6±2.3 1.3±0.03 10.1±0.3 11.6±0.8 7.2±0.2 1.81±0.04 0.15-0.3 21.0±2.0 58.6±0.5 19.3±2.0 1.4±0.02 11.3±0.6 11.9±1.1 7.2±0.1 1.69±0.21 
Inter-patch 0-0.15 27.8±2.2 60.8±3.2 11.3±2.3 1.3±0.01 4.2±0.7 12.4±0.1 7.2±0.1 1.58±0.11 0.15-0.3 23.6±1.4 43.6±0.2 32.6a±1.1 1.4±0.01 8.1±0.3 8.2±0.4 7.5±0.08 1.21±0.06 
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Table 6) Correlation coefficient among different soil properties and SOC 
Variables Sand (%) Silt (%) Clay (%) BD (gcm-3) EC (dsm-1) pH SOC (%) 

Sand (%) 1       
Silt (%) -0.93a 1      
Clay (%) -0.25ns -0.11ns 1     
BD (gcm-3) 0.69a -0.74a 0.12ns 1    
EC (dsm-1) -0.25ns 0.41ns -0.43ns -0.39ns 1   
pH -0.21ns 0.16ns 0.11ns 0.18ns 0.22ns 1  
SOC (%) -0.54ns 0.65b 0.68a -0.78a 0.72a 0.19ns 1 ns: non-significant;  a: Significant at (p≤0.01); b: Significant at (p≤0.05)  
Discussion A significantly higher total carbon sequestration was observed in plant parts of H. 
strobilaceum and S. rosmarinus compared with 
A. littoralis. The finding can be attributed to more woody biomass and more lignocelluloses content in woody shrubs, which are absent from grasses [36, 8]. As expected, total carbon sequestration value of woody and shrubby species of H. strobilaceum and S. rosmarinus was 90% and 88% more than that of A. littoralis per individual plant. The findings of the present study are supported by the justification provided by Gao et al. and Roy et al. [37, 38]. Their studies have reported that shrubs such as 
Amygdalus scoparia and other tree/shrub life forms had more carbon content in comparison with non-woody forb and grass life forms. Accordingly, as shown in Table 2, woody organs of plants such as roots and shoots of S. 
rosmarinus and H. strobilaceum indicated more capability to store the carbon compared with organs of A. littoralis [24, 25, 9]. Globally, measured SOC is strongly and positively correlated with modelled woody litter stocks [39], and the plant biomass is correlated with SOC [40]. In general, carbon sequestration of the aboveground organs (leaves and shoots) of the studied species was significantly higher than that of the belowground (root>1mm in 0.3m soil top layer) organ. The leaves had presented the lowest value compared with shoots and roots in all 3 halophyte species. The observed finding might be due to the fact that plants in arid ecosystems adapt smaller leaf size and fewer branches in terms of morphology, develop root system to reduce water loss, and can tolerate the harsh environment [41]. The findings of the current study are in line with those of previous studies, which indicated that aboveground plant organs such as shoots and leaves had more potential to sequester carbon [42, 8, 7]. 

The present study revealed that soil in A. 
littoralis habitat had more sand, less clay, and lower SOC compared with the other 2 species. Furthermore, a good number of studies had indicated that soil properties such as soil texture and bulk density could affect sequestration of soil organic carbon [43, 44]. As already presented, in S. rosmarinus habitat with lower values of bulk density and sand, the organic carbon sequestration of soil was more than that of A. littoralis species. The results of the present study are in accordance with those of previous studies reporting the significant effect of BD and sand content on soil carbon sequestration [45]. On the other hand, patch or underneath area of the considered species indicated higher concentration of carbon in the soil profile (Tables 4 and 5). The effect of accumulation of plant litter and residuals of vegetation on soil quality, and carbon sequestration has been indicated in other studies. For instance, Bikila et 
al. revealed that more aboveground carbon was observed in dense vegetation of the experimental area compared with open spaces in sparse vegetation stands [46]. Furthermore, the findings of the present study indicated that as soil depth increased, BD and MC values of the soil increased, as well. However, with increasing soil depth, carbon sequestration in soil layers was decreased. This might be due to the negative relationship between soil depth and some physical properties of soil such as BD. Ghanbarian et al. [8] indicated that the top layer of the studied area in Iran had less BD value and more carbon sequestration value in comparison with lower layers of soil. Similar to the observations reported by Jobbagy and Jackson [47], the top layer of soil had the highest amount of carbon sequestration. Similarly, Schuman et al. [48] and Li et al. [49] reported that carbon sequestration is influenced by soil depth, texture, and BD. 
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Generally, the maximum value of sequestrated carbon was observed in S. rosmarinus (SD: 0-15 cm, patch zone) and the minimum carbon sequestration was measured in A. littoralis (SD: 15-30 cm, inter-patch zone; Table 5). Accordingly, the results indicated the significant positive effect of patch area on carbon accumulation and moisture content. In addition, higher infiltration rate and enhancement of soil fertility were observed, as explained in earlier studies [50, 51, 44]. The results of the correlation analysis of the soil properties indicated that soil BD had a significantly positive correlation with sand content (Table 6). However, soil BD was negatively correlated with silt. On the other hand, SOC value indicated positive correlation with silt and clay, while it revealed a significant negative correlation with BD. Although the correlation of sand and SOC was not significant (p≤0.05), they indicated a negative relationship. Given the positive relationship of SOC with clay and silt and its negative correlation with BD and sand, the results of the present study are in line with name of authors’ (date) research, which explained that increased values of soil BD and sand or decreased values of clay or silt content relates to a reduction of soil organic carbon of various natural ecosystems [52, 48, 35, 8, 7]. 
 
Conclusion Soil and vegetation are two important carbon pools in arid ecosystems globally. In the present work, carbon sequestration potential of above- and belowground parts of 3 dominant halophytes (A. littoralis, S. rosmarinus, and H. 
strobilaceum) as well as soil organic carbon of the related habitats in southern saltlands of Fars, Iran were examined. The results indicated that carbon sequestration capability can vary based on plant species, parts of the plant organs, and soil characteristics of different habitats. All the studied plants had more carbon storage in the aboveground organs (shoots and leaves) compared with the belowground parts (roots). Moreover, the obtained findings indicated dissimilar values of sequestrated carbon in different plant organs of the mentioned species. Furthermore, the results shed light on the effect of soil habitat properties such as BD and soil texture on the total soil carbon sequestration in the studied saltlands. The present study 

revealed that soil and vegetation of saltlands can be considered important carbon pools in the arid ecosystems. Most importantly, several sustainable management practices, including optimum grazing and vegetation restoration should be conducted to improve carbon sequestration in soil and vegetation, reduce the risk of desertification, and, consequently, mitigate the negative effects of global warming in the arid ecosystems of southern Iran. 
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