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Abstract

Water scarcity and desertification are major challenges in many regions worldwide, threatening vegetation cover
and agricultural development. Water is a vital element, and its shortage in arid and semi-arid areas limits crop
growth on suitable lands. Iran, due to inadequate and uneven rainfall distribution, is classified among dry and
semi-dry countries and consistently faces water shortages. Climate change and the urgent need to reduce
greenhouse gas emissions have elevated the importance of soil organic carbon conservation. Poor land
management has led to decreased soil organic matter and increased atmospheric carbon dioxide levels. Studies
indicate that over 63% of Iran's soils contain less than one percent organic carbon, signaling soil instability.
Therefore, measures to reduce greenhouse gas emissions and enhance carbon sequestration in soil and biomass
are essential. Soil organic matter plays a critical role in the global carbon cycle and significantly influences
atmospheric CO2 concentration. Increasing organic matter improves soil physical properties, water retention
capacity, microbial activity, and nutrient uptake. Applying organic fertilizers such as animal manure, compost,
and other organic amendments can improve soil productivity and environmental quality. These efforts are vital
for food security and sustainable development, particularly in arid and semi-arid regions..

Keywords: Bio-modifier, Desertification, Greenhouse gases, Organic fertilizer, Soil organic carbon.



