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Research Highlights 

The results show that the characteristics associated with the fertility of the soil 

(nitrogen, phosphorus, potassium and organic carbon) in different land uses, common 

in the region, have been different. In this case, land use change from grassland to 

agriculture, has resulted in the destruction and degradation of soil fertility and 

quality. The maximum rate of carbon sequestration, NPK and organic matter in the 

soil was observed for the rangeland at a depth of 20-0 cm, with least in rangelands 

which have recently been converted to agricultural land (new agricultural land). 
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Introduction (Hypothesis and aims) 

Introduction 

Sustainable use of natural resources and balancing production and maintaining and 

improving the quality of natural resources has been taken into consideration in recent 

years. Any effort to preserve these resources, not only cause economic independence, 

self-sufficiency and environmental protection, but also results in cultural, political and 

military autonomy, as other indicators of sustainable development. Demand for housing, 

providing fuel wood from forests, industrial timber production, grazing and 

uncontrolled fires lead to the loss of natural resources in the form of  deforestation and 

degradation of pastures in many parts of Iran and the world. The results suggest that the 

alteration of the forests into pasture and agricultural lands is now one of the main 

concerns of the world in the field of environmental degradation and global climate 

change. Recently, due to rapid population growth, large areas of forests have been 

destroyed and turned into arable land. 

Food and Agriculture Organization (FAO), has announced that the agricultural sector 

accounts for nearly one third of global warming and climate change, which is due to the 

bad management and land use changes. So, we can certainly nominate the unprincipled 

land use management, as one of the main reasons for creating the greenhouse effect and 

global warming in recent decades. 

The general pattern in land-use change can be broadly placed into two main groups: 

the first group includes increasing agriculture land at the expense of the destruction of 

natural ecosystems, particularly forests, due to population growth and increasing global 

demand for food; and the second, improving the ecosystems that are affected by 

marginal agricultural lands. Land use and land cover tightly affect carbon storage and its 

distribution in the ecosystems. In fact, the potential for carbon sequestration will be 

double under sound management activities. It is evident that soil carbon changes as a 

result of changes in land use and forest management practices may create large changes 

in atmospheric concentrations of carbon dioxide. 
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Reducing soil organic carbon will have a great effect on soil structure through 

increasing risk of erosion, soil compaction and increased runoff. Organic matter in the 

soil: prevents the collapse of the aggregates, reduces soil erosion, increases water holding 

capacity, increases soil permeability, improves soil structure and prevents the formation 

of crust and many other factors that will reduce erosion. Land degradation in arid and 

semi-arid areas, which is mainly due to the human activities, is threatening the sustainable 

land use. Based on these assumptions, the following objectives are considered for this 

study: 

 

Hypotheses: 

1. The physical properties of soils are corrupted and degraded by changing land use. 

2. The chemical properties of soils are corrupted and degraded by changing land use. 

3. The olive cultivation could be the most appropriate land-use in the study area in terms 

of physiochemical soil properties.  

 

Research objectives: 

1. Estimates of the impact of land use on soil physical and chemical properties. 

2. Determination of the most appropriate use of land in the study area. 
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Importance of the issue 

Currently millions of hectares of forest are destroyed by indiscriminate exploitation 

throughout the world every year, and the subsequently, large part of the soil, water and 

genetic resources will be lost forever. Asian continent during the 1980s lost some 11 percent 

of its forest cover that is more than anywhere else in the world. 

Of the 164 million hectares of the country's area, 90 million hectares (about 55%) is 

pastures, 34 million hectares (21%) is unsuitable and non-utilizable lands, 12.4 million 

hectares (equivalent to 71.4%) is forest land, 24 million hectares (14.4%) is agricultural lands 

and 4 million hectares (2.2%) is residential and urban land and water bodies. 

Change of use of natural areas is a problem that is raised from the distant past. During the 

period 1341 to 1369, 33% of the country's forests have diminished. Caspian forest area of 

over 4.3 million ha in the past, has reached to as low as 9.1 million hectares due to 

uncontrolled usages, converting forests and grasslands to cropland, and grazing. 

Land use change and the conversion of natural forests to agricultural lands will lead to a 

sharp decline in soil quality. Soil quality can be defined as "the ability of soil to function in 

natural and managed ecosystems" that depends on the physical properties (such as density, 

depth, and texture), chemical (such as organic matter, soil nitrogen and phosphorus) and 

biological characteristics (such as soil respiration, enzyme activity, soil microbial biomass). 

Soil is one of the basic resources in determining land use. Soil is the basis of many 

civilizations, the interface between climate and biogeochemical systems, protects biodiversity 

and plays an important role in meeting human needs. So, one should not be unaware of this 

important resource. However, the effects of man on earth as the outcome of the exploitation 

of nature have created significant challenge. Soil degradation can be attributed largely to 

human processes, driven by socioeconomic management factors. At the global level, four 

main factors of soil degradation by humans can be downed to: overgrazing, deforestation, 

mismanagement of agricultural lands, harvesting firewood and urban land development. Soil 

degradation has been coincident with many other factors such as food security, reducing the 

level of people's living standards, social challenges and destroying civilization. 

Environmental degradation, by the mismanagement of land use, is a global concern that 

has drawn special attention in the field of sustainable systems of agricultural production. In 

recent years, the discussion around soil quality has appeared and spread in many scientific 

subjects, and has been used for evaluating the quality of land under land use management.   

Four types of soil functions can be considered as a benchmark for evaluating soil quality, 

which include: 

Storage of water for plants, storage and maintenance of soil nutrients and other chemicals; 

promotion and maintenance of root growth; maintenance of the habitats of organisms in the 

soil, response to management activities and resistance against degradation. It has been 

suggested to consider soil quality as a fundamental measure of the general characteristics of 

agricultural lands, soil erosion, quality and quantity of surface and ground water and air quality.  
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Additional information (including figures, tables and other documentation) 

According to the results, pasture had the highest level of organic carbon (1.5%), nitrogen 

(0.17%), phosphorus (1.5%) and potassium (880 ppm), while the lowest rates were 

observed in the soil of rangelands converted into agriculture land with (0.7%, 0.08%, 0.59% 

and 550ppm respectively for organic carbon, nitrogen, phosphorus and potassium). 

The soil texture was silty loam in the soil of rangelands converted into agriculture land, 

while other land-uses had silty soil texture. So that with moving from rangeland to 

agriculture, sand value is added and silt content is reduced. 

Another measured feature was soil carbon sequestration. As the analysis of variance 

shows, land use significantly alters carbon sequestration at the 99% confidence level. In other 

words, there was a significant difference between the mean values of carbon sequestration in 

four land-uses. So that the highest rate of carbon sequestration occurred in rangelands at about 

38 tons per hectare, with the lowest in the agricultural fields by 17.5 tons per hectare. The 

selected parameters per land-use declined with increasing depth of soil sampling. 

Table of the analysis of variance for lime content shows that land use affect lime 

percentage, however, the effect of depth as well as interactivity of depth and land-use, have 

not created a significant difference. 

Grouping average values of lime percentage and as given by the Duncan's multiple range 

test, recent agricultural land-use (cultivated recently), compared to other land uses, has had 

a significant effect on the increase in the percentage of lime (22%). Significant differences 

between the effects of land use on the amount of lime have been observed. 

Analysis of variance of soil bulk density indicates the lack of effect of land-use and soil 

depth. However, the highest and lowest values of soil bulk density are related to the old 

range and agricultural land to a depth of 0-20 cm.  

Given the ecological importance of rangelands in Golestan province, the results of this 

study indicate more than ever, the importance of land capability studies, adjustment and 

change of land use in these areas. The results, certainly with an emphasis on understanding 

factors in the decline in soil fertility, aggravating erosion and soil degradation in arid and 

semi-arid areas, provide the necessary information in order to plan and implement preventive 

measures or desertification programs, in the form of execution plans in the region.  


