Soil erosion causes extinction
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Soil erosion in agriculture is arguably one of the most devastating human activities or behaviors for sustainable soil development. In the foreseeable future, there is almost no chance or incentive to expand the scale of agriculture, so our existing soil management of arable land is essential to the continued prosperity of mankind. However, although the importance of soil and water conservation has been stressed, the implementation of measures to reduce soil erosion has not ever caught up with the deepening of the problem. The most common phenomenon of soil erosion is caused by water. Before the native plant’s growth is replaced by farming and cultivation of the mankind, the geological mechanism of the vast majority of mountain soil and water losses is slow; basically, it is mainly a biologically driven creep (Kirkby, 1967). However, as a result of human reclamation and abusive construction, a large number of plant covers are removed. The natural loss mechanism of the soil is changed, allowing the raindrops to displace the soil particles and then to remove them by the slope flow, which is a more rapid soil loss process. In the absence of agriculture, soil loss is only about 21 meters per million years (Wilkinson & McElroy, 2007). Today, the rate of soil erosion in the United States can be more than 2,000 meters per million years, while in the Chinese Loess Plateau, in part of which the soil loss rate is as high as 10,000 meters per million years (Sun et al., 2014). Basically, these lost sediments will eventually be replaced by underlying sediments or rocks, biological mechanisms, and newly converted soils with added organic matter and nutrients. However, little has been known about the pace of this alternative process over the last decade. Overall, the rate of soil erosion is currently around 400 meters per million years (Montgomery, 2007). In many analyzes, the rate of soil production in the natural environment is between 50 and 200 meters per million years, and these data clearly indicate that soil erosion in many agricultural areas has so far not been sustainable. Not only does soil erosion in agricultural areas lose the nutrients necessary for grain growth, but unfavorable sedimentation also affects the local aquatic ecosystems, water bodies, and aquatic ecosystems (Figure 5) (Janisch & Harmon, 2002). Finally, in the face of accelerated soil erosion, maintaining or even increasing agricultural production will increase the use of energy. Although plant microbial symbiosis can fix nitrogen in the atmosphere into bioavailable forms or by means of human substitution like the Haber-Bosch process, but there is no biological process or atmospheric resource to produce earth-derived or rock-derived nutrients (such as phosphorus, potassium, and calcium). This issue is sufficient for the current agricultural policy-makers alerted. Although soil can be produced, replaced or release nutrients naturally, the pace of these natural processes is still slow relatively to the rate at which people use the land (Figure 6). When crops are transported from production sites to other sites, the nutrients provided by the soil for the need of plant growth will be reduced, leading to a fall in production levels potentially (Jones et al., 2013; Levick & Asner, 2013), further deepening reliance on the exploitation of geological resources and the distribution of large amounts of nutrients, finally resulting in national economic and geo-political conflicts (Cordell et al., 2009). The recent increase in the demand for phosphorus has led to a surge in the cost of phosphate rock, from $80 per tonne in 1961 to $450 per tonne in 2008. Prices have been fluctuating since then, now around $700 per tonne. In addition to the cost increases, mining is also a difficult problem. According to estimated data, Morocco has the world's largest phosphorus geological reserves, but most of them are located in disputed areas. On the other hand, the United States contains only about 2% of the world's phosphate rock resources. According to current mining rate, the most productive phosphate sources in the United States will be depleted in 20 years, forcing imports of phosphorus increasingly dependent, thus to maintain the demands from agriculture and industry sectors. The major phosphorus-dependent countries lack the relative geological resources. In order to maintain their current use indefinitely, besides the shift from production to import, the only means to maintain stocks is the establishment of consistency and integrated recycling systems for phosphorus and other nutrients. In human society, the soil nutrient loss and animal waste are regarded as a major problem of environmental and economic damage. Now, from the basic consensus in society, the waste recycling and resource control are very helpful for the reduction of imports and other resource needs (Elser & Bennett, 2011). In addition to phosphorus, other soil nutrients appear to have entered a restricted or high demand era. Potash prices, for example, are expected to rise from about $875 per tonne in 2009 to $1,500 per tonne in 2020.
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Healthy soils are the basis for healthy habitats for all living beings. They provide food, clean water, raw materials and various ecosystem services. But salinity, acidification and loss of biodiversity are just some of the threats that soils are currently facing. This year’s World Soil Day commemoration focuses on reversing soil erosion for our future. “We are celebrating a treasure beneath our feet which hosts a quarter of the planet’s biodiversity and provides about 95 per cent of our food”,  Eduardo Mansur, FAO’s Director of the Land and Water Division. Unsustainable agriculture practices and other improper land use changes, such as illegal deforestation, can accelerate erosion up to a thousand times, according to FAO. Soil erosion affects soil health and productivity by removing the highly fertile topsoil and exposing the remaining soil. It decreases agricultural productivity, degrades ecosystem functions and amplifies hydrogeological risk, such as landslides or floods. “Soil erosion can also cause significant losses in biodiversity, damage to urban and rural infrastructure and, in severe cases, lead to displacement of human populations”, explained Mr. Mansur.  spelled out that by 2050, it may reduce up to 10 per cent of crop yields, which is equivalent to removing millions of hectares of land from crop production. “We must stop soil erosion to save our future”, stressed Mr. Mansur. “It takes up to 1,000 years to form one centimeter of top soil, but this one centimeter can be lost with just one heavy rainfall if soil cover is not protected”. To prevent and minimize soil erosion, farmers and other land users can adopt sustainable sol management practices under an enabling environment. Underscoring that FAO is ready to support them, he urged everyone to take action. “Fighting soil erosion must be everyone’s fight”, he concluded. “Join our effort. Stop soil erosion and save our future.” World Soil Day is held annually on 5 December to focus attention on the importance of healthy soil and to advocate for the sustainable management of soil resources.
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