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Introduction
Soils are the largest organic carbon pool in terrestrial 

ecosystems, the quantity of this pool is twice the amount of organic 
carbon in the atmosphere and three times more organic carbon 
than the biotic world [1]. Soils store an estimated 1500Pg organic 
carbon in the first meter of soil and 2500Pg of organic carbon to 
2m; which is more organic carbon than is contained in the biotic 
world (500Pg of carbon) and twice as much organic carbon as 
the atmosphere (750Pg of carbon) [2]. Recently studies reported 
that any small changes in the soil organic carbon (SOC) will have 
a major impact on the concentration of CO2 in the atmosphere as 
well as global warming. Therefore, soils have a prominent role 
in maintaining the balance of the global carbon cycle. Soils of 
arid regions make an important contribution to global SOC stock 
(roughly one third) and climate change mitigation. Based on the 
mean annual rainfall, regions receiving 200–500mm of winter 
rainfall are defined arid and in other words, it can be said areas 
where average rainfall is less than the potential moisture losses 
through evaporation and transpiration [3]. Arid regions account 
for 40% of the world’s land (approximately 430 million ha), and 
they are particularly valuable for SOC sequestration due to their 
high extent, and also their high degree of permanence (long-term 
SOC storage). In arid region ecosystems the poor vegetation cover, 
the low concentration of litter, the sparse vegetation, and the low 
biodiversity of plant species, lead to low SOC content [4]. The soils 
of arid regions mainly due to low organic carbon content (less than 
1% of the soil mass), large surface area, and long residence time of 
SOC have a special place to sequester more SOC [5].

The soil potential for SOC sequestration is related to maximum 
carbon stabilization capacity (carbon saturation of soil) [6]. 
Reported that soils of arid regions are far from saturated mainly due 
to their low plant production capability and aridity. Water scarcity 
in arid regions constrains plant productivity and, on another hand, 
the residence time of carbon in these regions is much longer due 
to their aridity. In general, desirable and undesirable properties 
affecting soil carbon storage and soil carbon sequestration in arid  

 
regions are presented in Table 1, [7]. Increasing SOC storage in 
arid regions may require major changing ecosystem conditions 
for example by the cultivation of plants resistant to water stress 
and high-temperature compatible plants or by using irrigation, 
etc. However, most arid regions are in developing countries (about 
72%) and given the lack of proper facilities and poor management, 
there is still a long way to go to improve soil carbon storage in arid 
regions. About 90% of Iran’s land area located in the arid and semi-
arid regions of the country. The most important characteristic of arid 
regions of Iran include high evaporation rate, low rainfall, long dry 
periods, lack of soil development, wind and water erosion, severe 
changes in temperature between night and day, scarcity of surface 
water and groundwater resources, high concentration of minerals 
limiting plant growth (gypsum, lime, salt), and sandstorms. 

Table 1: Desirable and undesirable properties for soil carbon 
sequestration in Arid regions [7].

Undesirable Desirable

Water scarcity
Long residence time of SOM

Low and irregular rainfall

High temperature
High surface area

Low plant production capability

Low soil fertility
High potential in SOC 

sequestrationSoil susceptible to erosion and 
desertification

Additionally, arid regions of Iran are susceptible to different 
types of land degradation including wind erosion and water erosion, 
soil salinity, soil alkalization and some practices of human-induced 
soil degradation such as over-grazing, off-road vehicles, and et. All 
of the degradation processes mentioned will ultimately deplete 
the soil organic carbon pool in arid regions of Iran. Therefore, arid 
rangelands of Iran need to be sustainably managed to maintain their 
existing SOC levels and increase their SOC sequestration potential. 
In arid regions of Iran with harsh environmental conditions, plants 
regenerate less and their establishment through seeding, shrub and 
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seedling planting is not simple. Therefore, plants must be selected 
according to the following criteria [8]:

a.	 Compatible with drought and severe changes in 
temperature;

b.	 Resistance to salinity and alkaline soils, having a deep and 
strong root system;

c.	 Having water storage potential in shoots;

d.	 Having strong organs;

e.	 Having extensive and dense canopy.

The effect of various factors and processes on SOC content in 
arid regions of Iran has not been adequately quantified, though 
arid regions occupy a vast land area of the country and might 
play the main role in climate change mitigation through carbon 
sequestration in soils. In recent years, some researchers have 
studied the effects of climate change, grazing, and water and wind 
erosion on soil carbon content at the site scale in Iran [9-12]. 
However, these studies are not sufficient and due to the high area 
of arid regions of Iran and the various processes of degradation in 
arid regions of the country, detailed studies on the effects of wind 
erosion and the introduction of resistant and adapted plant species 
to the Iranian dry conditions are needed. 
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