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The issue of soil fertility management is increasingly being addressed at various scientific symposia and symposia. This recurrence is explained by the fact that land is the primary factor of production in agriculture and that it is important to preserve it. This study is part of the evaluation of the impact of soil fertility management methods on cereal production in the African and Asian continents. For this purpose, this study was based on the existing literature on the topic. Scientific documents have been obtained from various libraries and research sites. The analysis of the information collected shows that soil fertility management methods vary very little from one continent to another. In general, grain producers from both the African and Asian continents are opting for a change in the technical production routes, the association of livestock with agriculture, and the promotion of organic production. One of the management styles of African producers is fallow. These management methods have a negative as well as a positive impact on cereal production. Like other modes, organic production induces low yields and requires the producer a large work force. At the same time, the crop products obtained can be stored longer without any decomposition. It is therefore imperative to identify new management approaches or to develop the management methods used by producers in order to reduce the negative impact of these modes on cereal production.

Impact of Soil Fertility Management Methods on Cereal Production: Case of African and Asian Countries Introduction

Soil is essential and vital for food, feed and many other commodities productions, maintaining the health of the ecosystem. It is a non-renewable natural resource which provides an essential interface between water, nutrient and atmospheric cycles encompassing nitrogen, carbon, and living organisms (Global soil partnership, 2012). According to the estimations of the Food and Agriculture Organization of the United Nations (FAO, 2011), about 70 percent of the gains in production will need by 2050 to face the increased yield growth. This increase in productivity is closely linked to soil quality and production systems. With respect to the functions and importance of soil, the maintenance and management of soil fertility became a major concern for farmers as well as worldwide deciders. However, the inadequacy in soil management along with population growth and climate changes have had a significant impact on the quality of soil, vegetation and crop yields.

Cereals are members of the grass family (Poeceace) and grown for their characteristic grains, the caryopsis (Ismaila et al., 2010). Since millennia, they have been the most important food sources in worldwide [START_REF] Onwueme | Field crop production in tropical Africa : principles and practice[END_REF]. According to these authors, wheat and barley are the oldest cultivated cereals. In addition to wheat and barley, rice, maize, sorghum, wheat, pearl, millet, sugar cane and fonio millet can be ranked amongst the major cultivated cereal crops.

Cereal products are staple foods of many countries and represent 80%, 50% and 20-25% of the population diet in Asia and Africa, Central and Western Europe, and the United State of America, respectively [START_REF] Onwueme | Field crop production in tropical Africa : principles and practice[END_REF]. They are processes into numerous food products depending on the ethnic or cultural affiliations, economic and industrial purposes. Cereals and their various drifted food products are natural sources of energy and nutrients including sugars, protein, dietary fiber, minerals and vitamins. Nonetheless, the quality and industrial characteristics of cereals could be affected by soil quality and production systems. Therefore, many development and research projects have been initiated to investigate the soil fertility management methods and to evaluate the abilities of the farmers to adopt these new methods.

The main objective of this mini-review was to highlight the new methods in soil fertility management for cereal production and the effectiveness of the adoption of these methods by farmers in Africa and Asia. For this purpose, research articles, conference and symposium papers published from 1991 upon 2019 on the impact of soil fertility management methods on cereal production focusing on studies carried out in Africa and Asia continents, were collected using appropriate databases such as Google Scholar, Web of Science, Scopus, Science Direct and Researchgate. The collected papers were discussed, analyzed and reviewed. Furthermore, indigenous knowledge and individual professional experiences were gathered and used in the present study.

Materials and methods

Scientific documents (articles, books, etc.) on soil fertility management methods in Africa and Asia published from 1991 upon 2019 were collected from different sources such as university libraries and various websites. The websites include Google Scholar, Science Direct and Researchgate. A synthesis of the documents obtained was made in order to analyze the content of those bearing only on the impact of soil fertility management methods on cereal production.

Results and discussion

A. Modes of soil fertility management

The analysis of the information from the scientific documents treated makes it possible to deduce that soil fertility management methods vary very little from one continent to another. In other words, although the realities of the two continents seem to be different, addressing the issue of soil fertility management, cereal producers in the African and Asian continents are developing more or less identical management methods.

In fact, cereal producers from both the African and Asian continents are opting for a modification of the technical production routes, cultural rotations, the association of livestock farming with agriculture, and the promotion of organic farming (Abras et al. ., 2014;[START_REF] Scialabba | Guide de formation à l'agriculture biologique[END_REF][START_REF] Dossa | Facteurs socio-économiques influençant l'adoption de coton biologique au nord-est du Bénin: Cas de la commune de Kandi[END_REF][START_REF] Sayğı | Local and Global View of Organic Agriculture[END_REF].

Associations, cultural rotations and fallow

Associations and cultural rotations are one of the many ways of managing soil fertility used in Africa and Asia. These practices are mainly aimed at identifying and then associating on the same piece of land two or more speculations or species (the association of which has certain advantages). Cultural rotations, in turn, consist of carrying out succession of crops on a given plot. In fact, legumes make the most of intervening plants in the processes of cultural association and rotation. Pulses improve yield stability including cereals [START_REF] Fibl | Les principes de la fertilité des sols : Construire sa relation avec le sol[END_REF]. Fertility management is based on rotation (with legumes), organic inputs (manure, etc.), crop residue management, crop management, intercropping, and tillage (Abras et al., 2014). For example, rotation between millet and legumes (groundnuts and cowpeas) and rotation between millet and fallow in different areas of West Africa have been reported to produce positive effects (Bationo; FAO, 1997).

One of the management methods peculiar to African producers is fallow [START_REF] Floret | La jachère en Afrique tropicale[END_REF]. This approach consists of allowing the soil to rest for a period of time to allow its to regenerate.

Traditionally, farmers in West Africa restore soil fertility through fallowing (FAO, 1997).

According to [START_REF] Masse | Changements d'usage des terres dans les agro-systèmes d'Afrique sub-saharienne[END_REF], on an agricultural land of sub-Saharan Africa, fallow land is the main place of production of a renewable and exploitable organic resource. This organic resource is redistributed to ensure agricultural production (rotational fallow crop, pasture).

The association of livestock with agriculture

The integration of agriculture and livestock creates a synergy between material flows, nutrient cycles, and other factors facilitating the maintenance of soil fertility (Lhost, 2004). This mode of fertility management is used in Africa as well as in Asia [START_REF] Dufumier | Produire plus avec moins : Guide à l'intention des décideurs sur l'intensification durable de l'agriculture paysanne[END_REF], World Bank 2008).

This mode of association is such importance that in sub-Saharan Africa animal husbandry practices and fertilizer contracts are noted (Lhost, 2004). Parking is a practice that involves mobilizing animals (sheep, cattle, etc.) on a field during a given period in order to bring manure to the ground. The fertilizer contract involves a farmer with one or more other animal breeders who undertake to deliver manure to the farmer. This approach is more developed in organic farming.

Organic production refers to a form of agriculture based on the use of mechanical solutions and the use of natural inputs and excluding all forms of chemicals (Dossa andMiassi, 2018, Parveaud et al., 2010). It is a form of agriculture that is highly beneficial to the soil and improves its quality in the long term. Soil improvement and conservation is one of the fundamental values for the pioneers of organic farming [START_REF] Fibl | Les principes de la fertilité des sols : Construire sa relation avec le sol[END_REF].

According to [START_REF] Sayğı | Local and Global View of Organic Agriculture[END_REF], the development of organic farming in Turkey should be examined according to speculation and production areas. In Turkey, organic farming started with 8 crops in the 1990s, and now has more than 200 products (including cereals). According to the same source, in 2016, an average of 2,473,600 tonnes of organic production was produced on 67,878 hectares of land, of which 48,867 hectares were cultivated, of which 34,106 hectares were arable.

natural picking area.

Table 1. Organic Agricultural Production Indicators throughout Years in Turkey (Transition Process included). 

Years

B. Effect of management methods on cereal production

These management methods have a negative as well as a positive impacts on cereal production.

Associations and cultural rotations are identified as one of the ways of managing soil fertility, but their effects on cereal production remain very little traced in the literature. However, according to [START_REF] Sébillotte | La jachère : Eléments pour une théorie, Champs, agronomes et géographes[END_REF], like fallow, this approach has a positive effect on the yield of agricultural production.

Nowadays, the most common method of managing soil fertility is that based on organic production. This mode of management nevertheless induces low yields (compared to the conventional system) and requires the producer to have a large labor force [START_REF] Scialabba | Guide de formation à l'agriculture biologique[END_REF]. This is a system where large quantities of manure must be transported to the fields. As a result, the cost of the farmer's labor can be even higher (FAO, 1996). In addition, the use of commercial organic fertilizers is very limited and expensive (Abras et al., 2014). All these parameters therefore justify the low yield obtained in a production system.

However, according to Abras et al., 2014, the yields obtained in organic production are very satisfactory. The results obtained by the latter coincide with those of [START_REF] Miassi | Influence of the Types of Fertilizers on the Economic Performance of the Market Garden Production in Parakou Town, Northern Benin[END_REF] who at the end of their research found that the carrot production is more profitable in biological system than conventional. It should be noted, however, that organically grown crop products can be stored longer (than those produced in the conventional system) without any breakdown (ITAB, 2008).

Conclusion

The present study aims to evaluate the impact of soil fertility management methods on cereal production in Africa and Asia. The analysis of the information collected shows that soil fertility management methods vary very little from one continent to another. Cereal producers in both the African and Asian continents are opting for a change in the technical production routes, the

  Asia and Africa.In fifteen years, farmland cultivated in organic and the number of organic farms have increased at more or less rapid rates depending on the area. The strongest growth rates were observed in Asia and Africa areas, where development really started from the 2000s. The relative share of each continent in the world organic agriculture has changed significantly from 2000 to 2015.After a modest increase of nearly 59,600 ha between 2013 and 2014 (+ 0.1%), the global organic area (certified and in conversion) increased by more than 7.8 million ha between 2014 and 2015 (+18, 1%). Surfaces increased in Oceania (nearly 5.5 million additional hectares), in Europe (+1.1 million ha), in North America (+515 360 million ha), in Asia (+434 384 ha) and in Africa (+382,750 ha).

association of livestock with agriculture, and the promotion of organic production. One of the management styles of African producers is fallow. These management methods have a negative as well as a positive impacts on cereal production. They induce low yields and require the producer to provide a large work force. However, the resulting crop products can be stored longer without any decomposition. It is therefore important to identify new management approaches or develop management methods used by producers to reduce the negative impact of these on cereal production.