

[image: image1]
Editorial: Sustainable intensification of smallholder farming systems in Sub-Saharan Africa and South Asia












	
	EDITORIAL
published: 09 April 2024
doi: 10.3389/fsufs.2024.1399430






[image: image2]

Editorial: Sustainable intensification of smallholder farming systems in Sub-Saharan Africa and South Asia

Nurudeen Abdul Rahman1*, Bekele Hundie Kotu2, Francis Marthey Tetteh3, Benjamin Karikari4, Folorunso Mathew Akinseye5, Terry Ansah6, Christopher Mutungi7 and Fred Kizito2


1International Institute of Tropical Agriculture, Tamale, Ghana

2International Institute of Tropical Agriculture, Accra, Ghana

3Council for Scientific and Industrial Research-Soil Research Institute, Kumasi, Ghana

4Department of Crop Science, University for Development Studies, Tamale, Ghana

5International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Thiès, Senegal

6Department of Animal Science, University for Development Studies, Tamale, Ghana

7International Institute of Tropical Agriculture, Dar es Salaam, Tanzania

Edited and reviewed by
Ole Mertz, University of Copenhagen, Denmark

*Correspondence
 Nurudeen Abdul Rahman, n.abdulrahman@cgiar.org

Received 11 March 2024
 Accepted 22 March 2024
 Published 09 April 2024

Citation
 Abdul Rahman N, Kotu BH, Tetteh FM, Karikari B, Akinseye FM, Ansah T, Mutungi C and Kizito F (2024) Editorial: Sustainable intensification of smallholder farming systems in Sub-Saharan Africa and South Asia. Front. Sustain. Food Syst. 8:1399430. doi: 10.3389/fsufs.2024.1399430



Keywords
sustainable intensification (SI), smallholder farmers, farming system, productivity, agricultural technology



Editorial on the Research Topic
 Sustainable intensification of smallholder farming systems in Sub-Saharan Africa and South Asia




Agricultural production in sub-Saharan Africa (SSA) and South Asia (SA) is mainly rainfall-dependent and dominated by smallholder farming systems. These smallholder farming systems with landholdings <5 ha produce about 80% of the food consumed in these regions (Chauvin et al., 2012; Jayne et al., 2014). Despite the contribution of the smallholder farmers to food production in these regions especially in SSA, productivity from their farms is low due to several factors such as low and declining soil fertility, limited use of external inputs, unfavorable policy, market and institutional arrangements, pests, and diseases, as well as the effects of climate change. The low productivity of agriculture among smallholder farmers exacerbates poverty levels since it is the main source of livelihood for more than 50% of the workforce in these regions (Odusola, 2021).

The world human population is projected to reach 9.7 billion persons by 2050, about half of the population will live in SSA and SA necessitating the production of more food to feed the growing population (Brandt et al., 2017; United Nations Department of Economic and Social Affairs Population Division, 2017). Increasing food production per capita in these regions through the conversion of marginal and grazing lands to productive arable lands is becoming limited and unsustainable due to the increasing demand for land for agricultural and non-agricultural uses (World Bank, 2007; Vanlauwe et al., 2017). Despite the success of agricultural intensification such as the Green Revolution type, it had some environmental limitations, and addressing these limitations evolved a sustainable intensification strategy (Pingali, 2012). Sustainable Intensification (SI) is the production of more food per unit area of land in an economically sound manner while reducing negative environmental, social, and human impacts (Pretty et al., 2011; Pingali, 2012; Smith et al., 2017). Promoting SI among smallholder farmers is critical for both regions to achieve the sustainable development goals (SDGs) set by the United Nations, particularly SDG1 (no poverty), SDG2 (zero hunger), SDG5 (gender equity), SDG 13 (climate action), and SDG 15 (life on land).

In this Research Topic, we present original research (14) and review (1) articles on recent scientific advances in SI of smallholder farms in SSA and SA. The articles examined SI of smallholder farms from different areas including productivity, natural resource management, mechanization, socio-cultural, and scaling up of SI innovations. The article by Akanmu et al. reviewed the role of agroecology techniques in the SI of smallholder farming systems. They reported that agroecology practices such as mixed cropping, agro-forestry, and crop-livestock systems among smallholder farms strategically ensure food security and sustainability. Another study by Goswami et al. discussed how the linkages in resource flow and its efficient use at the farm level affect the sustainability of farming systems. They reported that properties of resource interaction networks, the nature of resource interactions, and the type of farms affect the sustainability of farms.

According to Smith et al. (2017), the measure of sustainability in agricultural technology heavily relies on the productivity of the technology itself, particularly in terms of yield, which is considered the main outcome of sustainable intensification practices and the most commonly used indicator in SI literature. Three articles in this Research Topic studied productivity as the key area for SI of smallholder framing systems. Das et al. reported that low level of technical efficiencies is a limiting factor for agricultural production, highlighting the need to improve it for SI of smallholder farmers. Sasu et al. studied the use of alternative quality feed sources to increase the productivity and SI of smallholder livestock production. Bahta et al. reported the need to consider drivers such as infrastructure, access to information and inputs to help harness the potential of increasing productivity and SI of smallholder farms.

Low and declining soil fertility on smallholder farmers is the main cause of declining per capital food production in these regions particularly SSA (Sanchez et al., 1997). Three articles in this Research Topic examined soil fertility management as an entry point for SI of smallholder farming systems. Awoonor et al. studied soil suitability indexing using climate and soil physico-chemical properties for SI of smallholder farms. They reported that soils are heterogeneous and decisions on SI management of soils should involve prevailing local conditions. The study by Adjei et al. reported that continuous cropping on the same land over a long time leads to poor soil quality and unsustainable productivity. They recommended the use of integrated soil fertility management for soil quality improvement and sustainability of smallholder farmers under continuous cropping. Nakei et al. studied the importance of biological fertilizers to complement integrated organic and inorganic fertilizer use for SI of smallholder legume production.

Mechanization of agriculture helps to enhance productivity and reduce the unit cost of production (Pingali, 2007). Two articles in this Research Topic focused on mechanization as an entry point for SI of smallholder farms. The findings by Gershon et al. showed that a collective business model for mechanizing maize shelling enhanced mutual understanding, and respect for individual farmer differences, fostered better relationships, and reduced conflicts among smallholder farmers for SI of maize production. The article by Birhanu et al. also demonstrated the role of solar-based irrigation systems for efficient water management to improve productivity and the natural resources of smallholder farms. The solar-based irrigation systems provided a sustainable water supply for domestic water use, livestock, and vegetable production. The affordability of the panels by many smallholder farmers makes the system an emerging climate-smart technology for the SI of smallholder farms.

Understanding farmers' know-how in terms of agricultural production is a key in the SI of farming systems (Pretty et al., 2011). Two articles in this Research Topic assessed the role of farmers' thinking in the SI of their production. The study by Kalu et al. reported that farmers' age, sex, and years of experience in farming have a significant influence on farmers' choices in production and hence the need to consider farmers' desired attributes of production in SI of smallholder farms. Ngoya et al. reported that farmers' indigenous knowledge of addressing current agricultural production challenges has some gaps. Hence, a need for research and farmer learning for SI of smallholder farms.

Scaling and adoption SI innovations has been challenging in most cases and learning from past experiences helps to improve the success of scaling and adoption of agricultural innovations (Van Loon et al., 2020). Three articles in this Research Topic provide insights on scaling and adoption of SI innovations among smallholder farmers. Muthoni et al. reported the use of extrapolation suitability index for scaling SI innovation to increase adoption of innovation among smallholder farmers. The extrapolation suitability index uses geospatial framework to identify potential suitable sites for extrapolation of innovation based on factors (biophysical, socio-economic etc.) that limit productivity of the innovation. Another study tested a combination of participatory tools for scaling SI innovations (Mekonnen et al.). They reported that matching innovations to community needs, systems integration of innovations, stepwise approaches to enhance the adoption of innovations, building successful partnerships etc. as key factors to consider for facilitating wider scaling of SI innovations. Tufa et al. also examined why previous efforts and investments to scale conservation agriculture (CA) practices in southern Africa have not led to widespread adoption. They identified gaps in the order of awareness and adoption > training and adoption > demonstration and adoption rates of CA practices. They concluded that training and demonstrations are better conduits to enhance adoption than mere awareness creation.

Finally, the 15 contributions published in this Research Topic provide insights into the role and need for SI of smallholder farming systems in addressing the food demand needs of the growing populations in Africa and South Asia.
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