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  Abstract 
Agriculture is central to the livelihoods of communities in the Ari, Konso, South 
Omo, and Basketo zones of Southern Ethiopia. However, agronomic research in 
these areas remains fragmented. This review synthesizes existing studies to iden-
tify key findings, research gaps, and future priorities. Using a narrative review ap-
proach, we analyzed journal articles, theses, and institutional reports published be-
tween 2000 and 2025. The results show that most research has focused on im-
proved crop varieties, soil fertility management, and moisture conservation. Maize, 
sorghum, common bean, and root crops have received the most attention, with yield 
improvements reported under optimal management. Nevertheless, research is une-
venly distributed: Ari and South Omo are relatively well-studied, while Konso and 
especially Basketo are severely under-researched. Key gaps include a lack of site-
specific fertilizer recommendations, weak integration of indigenous knowledge, 
limited climate-resilient interventions, and poor pest management strategies. We 
conclude that future agronomic research must be location-specific, participatory, 
and inclusive of farmers’ knowledge. Strengthening collaboration among research-
ers, extension services, and local communities is essential for improving produc-
tivity and sustainability in Southern Ethiopia. 
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1. Introduction 

The Ari, Konso, South Omo, and Basketo zones of Southern Ethiopia represent diverse agricultural landscapes. 
Ethiopia is one of the agrarian countries in Sub-Saharan Africa, where agriculture constitutes a major component 
of the national economy, food security, employment generation, and rural livelihoods. The agricultural sector con-
tributes significantly to the country’s Gross Domestic Product (GDP), export earnings, and employment opportuni-
ties for the majority of the population [1, 2]. However, agricultural productivity in Ethiopia remains low due to 
several constraints, including climate variability, declining soil fertility, land degradation, limited access to im-
proved agricultural technologies, diseases, insect pests, and poor agronomic management practices [3, 4]. Recurrent 
drought, erratic rainfall distribution, and increasing population pressure further intensify the challenges facing the 
agricultural sector [5]. 

Agronomic research has played a vital role in improving agricultural productivity and sustainability in Ethiopia 
through the development and dissemination of improved crop varieties, soil fertility management practices, inte-
grated pest management technologies, and climate-smart agricultural approaches [6, 7]. Research institutions, 
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universities, and agricultural research centers across the country have contributed to generating location-specific 
agricultural technologies aimed at enhancing crop production, improving natural resource management, and 
strengthening the resilience of smallholder farming systems [8]. Despite these efforts, significant research gaps still 
exist in many parts of the country, particularly in remote and agroecologically diverse areas of Southern Ethiopia. 

The Southern Ethiopia regions, particularly Ari, Konso, South Omo, and Basketo zones, are characterized by 
diverse agroecological conditions and farming systems that support the production of various cereal, pulse, root, 
fruit, and cash crops [9, 10]. Agriculture in these areas is predominantly rain-fed and practiced by smallholder 
farmers under mixed crop-livestock production systems. The zones range from the drought-prone lowlands of 
Konso and South Omo to the relatively moisture-reliable midland and highland areas of Ari and Basketo [11, 12]. 
Major crops cultivated in these areas include maize, sorghum, common bean, enset, groundnut, coffee, and horti-
cultural crops, which are important for food security and household income generation [13]. 

Despite their agricultural potential, these zones continue to face serious production constraints, including recur-
rent drought, soil fertility decline, land degradation, limited agricultural input supply, poor infrastructure, and severe 
biotic stresses such as crop diseases, insect pests, and parasitic weeds [4, 14]. Studies conducted in Ari, Konso, and 
South Omo zones indicated that Striga infestation, maize leaf blight, Fusarium diseases, white mango scale, and 
fruit fly infestation are among the major biological constraints contributing to significant reductions in crop produc-
tivity and quality [15-17]. These problems are further aggravated by weak pest management systems, inadequate 
extension services, and limited access to effective control technologies. 

Agronomic research activities conducted in these zones have primarily addressed crop variety evaluation, ferti-
lizer response, integrated pest management, soil and water conservation, and climate adaptation strategies [18, 19]. 
In Konso, indigenous stone terrace farming systems are internationally recognized for their contribution to sustain-
able land management and soil conservation practices [20]. However, recurrent drought and severe Striga infestation 
continue to threaten sorghum-based farming systems and frequently result in substantial yield losses [16]. Similarly, 
research efforts in South Omo have emphasized improved crop and forage varieties, technology demonstrations, 
and climate adaptation practices for agropastoral communities [21, 22]. 

The Ari areas possess relatively favorable agroecological conditions suitable for the production of maize, sor-
ghum, enset, coffee, and root crops. Nevertheless, agricultural productivity remains constrained by diseases, insect 
pests, and declining soil fertility [9, 15]. In Basketo, available agricultural research information remains limited and 
mainly focuses on natural resource studies and woody species diversity, while little attention has been given to 
agronomic practices, soil fertility management, and crop production systems [12]. 

Currently, Ethiopian agricultural development policies strongly emphasize the importance of location-specific 
and evidence-based agricultural research to improve productivity, enhance food security, and strengthen resilience 
to climate change [7, 23]. Therefore, reviewing agronomic research contributions in Ari, Konso, South Omo, and 
Basketo zones is essential for identifying achievements, research gaps, and future intervention priorities that can 
support sustainable agricultural development in Southern Ethiopia. 

Therefore, this review aims to provide an overview of agronomic research contributions and their role in support-
ing agricultural development in Ari, Konso, South Omo, and Basketo Zones of Southern Ethiopia 

2. Methodology 

We conducted a narrative review of agronomic research conducted in the Ari, Konso, South Omo, and Basketo 
zones. Relevant literature was identified through Google Scholar and institutional repositories of Jinka, Arba Minch, 
and Hawassa Universities, supplemented by institutional reports published between 2000 and 2025. The search 
strategy employed key terms such as agronomic research, crop production, soil fertility, pest management, farming 
systems, and the respective names of the study zones. 

The review considered peer-reviewed journal articles, MSc theses, institutional publications, and official research 
reports focusing on agronomic research activities within the four zones. Studies were included if they were written 
in English and directly addressed issues related to crop production, soil fertility management, pest, disease, and 
weed management, agricultural technology adoption, and indigenous agricultural practices. Studies that were purely 
socioeconomic without a clear linkage to agricultural productivity, duplicate records, and irrelevant reports were 
excluded from the review. 

Following systematic screening and evaluation, a total of 41 relevant sources were retained. These sources were 
subsequently organized into five major thematic areas: crop production, soil fertility management, pest, disease, and 
weed management, agricultural technology adoption, and indigenous knowledge systems. Due to heterogeneity in 
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study objectives, methodologies, and data types across the included studies, a statistical meta-analysis was not con-
ducted, and instead, a narrative synthesis approach was applied. 

3. Results 

3.1 Agronomic Research 

3.1.1 Distribution of Agronomic Research 
Agronomic research is unevenly distributed across the study areas (Table 1). Relatively more research attention has 
been given to the Ari Zone and South Omo Zone, whereas the Konso Zone and Basketo Zone remain comparatively 
under-researched. 

Across the available literature, most studies are concentrated on crop production and soil fertility management. 
In contrast, limited attention has been given to critical areas such as climate change adaptation strategies and post-
harvest handling systems, indicating important research gaps in the agronomic evidence base for these zones. 

Table 1. Main Agronomic Research Focus in the Study Zones 

Zone Main Research Focus Major Crops Key Challenges 

Ari Crop production, disease control Maize, sorghum, Enset Leaf blight, Fusarium diseases 

Konso Soil conservation, Striga management Sorghum, maize Drought, Striga infestation 

South Omo Technology promotion, mixed farming Maize, sorghum, forage crops Drought, soil fertility decline 

Basketo Very limited research, fertilizer use Potato, minor crops Lack of data and studies 

3.2 Crop Production Situation 

Agricultural production in Ari, Konso, South Omo, and Basketo zones is primarily dominated by smallholder mixed 
farming systems under rain-fed conditions. Major crops cultivated in the areas include maize, sorghum, common 
bean, enset, groundnut, and various horticultural crops [9, 13]. Several agronomic studies conducted in Southern 
Ethiopia indicated that the use of improved crop varieties, better crop management practices, and soil and water 
conservation technologies contributed to improvements in maize and sorghum productivity, particularly in Ari and 
some parts of the South Omo zones [8, 18]. In Konso, traditional stone terrace farming systems continue to play a 
significant role in conserving soil moisture and sustaining crop production under moisture-stressed conditions [11, 
20]. However, agricultural productivity in the area remains low due to recurrent drought, erratic rainfall distribution, 
declining soil fertility, and limited access to agricultural inputs and improved technologies [5, 14]. In Basketo Zone, 
available information on crop productivity and agronomic performance remains limited, reflecting the relatively 
small number of studies identified in the reviewed literature. 

3.3 Soil Fertility Management 

Declining soil fertility is one of the principal factors limiting agricultural productivity affecting agricultural produc-
tivity across the study areas. Continuous cultivation, soil erosion, nutrient depletion, and limited use of organic and 
inorganic fertilizers have significantly reduced soil productivity in many farming systems [14]. Although fertilizer 
application has increased in some areas, farmers often use blanket fertilizer recommendations that do not adequately 
address local soil conditions and crop nutrient requirements [6, 18]. This challenge is more serious in South Omo 
and Basketo zones, where comprehensive soil characterization studies and location-specific fertilizer recommenda-
tions are largely unavailable. In addition, low purchasing power and limited access to agricultural inputs may also 
constrain fertilizer utilization among smallholder farmers. 

3.4 Major Pests, Diseases, and Weeds 

Crop pests, diseases, and parasitic weeds are among the major biotic constraints limiting agricultural production in 
Ari, Konso, and South Omo zones. Striga hermonthica is one of the most destructive parasitic weeds affecting 
sorghum and maize production, particularly in moisture-stressed areas of Konso and South Omo, where severe 
infestations frequently result in substantial yield losses and occasional complete crop failure [15, 16]. In Ari areas, 
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maize leaf blight and Fusarium diseases are commonly reported as important production constraints affecting cereal 
productivity [15]. Fruit fly infestation and white mango scale are increasingly recognized as serious threats to mango 
production in Southern Ethiopia [17]. Despite the importance of these biotic stresses, systematic pest and disease 
assessment studies remain limited, particularly in the Basketo zone, where documented information is scarce. 

3.5 Technology Adoption and Extension Services 

The adoption of improved agricultural technologies remains generally low across Ari, Konso, South Omo, and 
Basketo zones due to weak agricultural extension systems, low farmer awareness, limited financial capacity, and 
poor access to improved agricultural inputs [7]. Although different agricultural research centers and development 
organizations have introduced improved crop varieties, integrated pest management practices, and soil conservation 
technologies in some areas, the scaling-up and dissemination of these technologies remain inadequate [10, 22]. The 
South Omo zone has benefited from several technology demonstration and adaptation projects targeting agropasto-
ral communities [21, 22]. Available literature suggests that the Basketo Zone has received less research and exten-
sion attention than the other reviewed zones. Indigenous knowledge systems, particularly the traditional soil and 
water conservation practices of Konso communities, continue to contribute significantly to sustainable agricultural 
production; however, their integration with formal agricultural research and extension systems appears limited [11, 
20]. 

3.6 Key Research Gaps 

These agronomic gaps are reflected in the limited research attention given to critical thematic areas such as climate 
change adaptation, post-harvest management, and value-chain development. In contrast, most studies have predom-
inantly focused on crop production and soil fertility management (Table 2). These gaps are evident in limited re-
search coverage of key thematic areas, including climate change adaptation, post-harvest management, and value-
chain development, alongside the continued dominance of studies focused mainly on crop production and soil fer-
tility. 

Table 2. Identified Agronomic Research Gaps in Ari, Konso, South Omo, and Basketo Zones 

No. Research Area Identified Gap Affected Zones 

1 Crop production Research is relatively well covered but remains crop- and location-spe-
cific, with limited long-term studies All zones 

2 Soil fertility management Moderate research coverage; limited studies on integrated soil fertility 
management and sustainability All zones 

3 Pest, disease, and weed 
management 

Fragmented studies; weak focus on integrated pest management (IPM) 
approaches All zones 

4 Climate change adaptation Very limited research on drought tolerance, resilience strategies, and cli-
mate-smart agriculture 

Ari, Konso, South 
Omo, Basketo 

5 Post-harvest handling Severely under-researched, especially storage, processing, and loss re-
duction techniques All zones 

6 Agricultural technology 
adoption 

Limited studies on adoption constraints and scaling of improved technol-
ogies 

Konso, Basketo, parts 
of Ari 

7 Indigenous knowledge sys-
tems 

Scattered documentation with weak integration into formal agronomic re-
search South Omo, Ari 

8 Value chain development Almost no comprehensive studies linking production to markets and 
value addition All zones 

4. Discussion 

This review demonstrates that agronomic research across the Ari Zone, Konso Zone, South Omo Zone, and Basketo 
Zone remains unevenly developed, fragmented, and geographically imbalanced. The strong influence of biotic 
stresses, including pests, diseases, and weeds, is consistent with findings reported in other smallholder farming 
systems in Africa [7, 8, 18]. However, unlike the relatively well-studied Ethiopian highlands, these lowland and 
midland agroecologies lack well-developed integrated pest management (IPM) strategies, indicating a major re-
search and extension gap. Soil fertility decline is a common constraint across all four zones. Nevertheless, the ab-
sence of site-specific fertilizer recommendations continues to limit productivity improvements. While [15] have 
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previously criticized the reliance on blanket fertilizer recommendations at the national level, the present review 
further reveals that substantial agro-ecological variability even within Southern Ethiopia necessitates the develop-
ment of more localized, sub-zonal nutrient management strategies. Indigenous agricultural knowledge, particularly 
in the Konso Zone, where traditional stone terrace farming systems are well established, represents a valuable ad-
aptation strategy to soil and water conservation challenges [4]. However, such indigenous practices have not been 
systematically integrated with modern agronomic technologies, such as improved or Striga-resistant crop varieties, 
resulting in missed opportunities for participatory and context-specific innovation. A particularly concerning finding 
is the very limited agronomic research coverage in the Basketo Zone. The absence of sufficient baseline agronomic 
data in this zone constrains the design and implementation of effective agricultural interventions. This gap is not 
only academic in nature but also has direct implications for local food security and sustainable agricultural devel-
opment. Finally, climate change adaptation remains largely absent from the research agenda in all four zones. Given 
the increasing frequency of drought and rainfall variability in Southern Ethiopia [12], this represents a critical over-
sight. Future agronomic research should therefore prioritize climate-smart agriculture, including drought-tolerant 
crop varieties, soil moisture conservation practices, and resilient farming systems. Indigenous knowledge in Konso, 
particularly stone terrace farming, has been reported as an effective adaptation strategy [4], but it has not been 
systematically combined with modern inputs such as Striga-resistant varieties. This represents a missed opportunity 
for participatory research. The most striking gap is Basketo. Without baseline agronomic data, the design of effec-
tive agricultural interventions becomes more challenging. This is not merely an academic gap but a practical barrier 
to food security for communities in that zone. Finally, climate resilience is almost absent from the research agenda. 
Given increasing drought frequency [12], this is a critical oversight. Future research must prioritize drought-tolerant 
crops and water-conserving practices 

5. Conclusion 

Agronomic research conducted in the Ari Zone, Konso Zone, South Omo Zone, and Basketo Zone has generated 
valuable insights, particularly in the areas of improved crop varieties and soil fertility management. However, the 
overall research landscape remains uneven, with the Basketo Zone appearing to have received less research attention 
than the other reviewed zones. Biotic stresses, particularly Striga infestation and major crop diseases, together with 
declining soil fertility, remain among the major production constraints identified across the reviewed studies across 
the study areas. In contrast, indigenous agricultural knowledge systems, such as the traditional stone terrace farming 
practices in Konso Zone, remain insufficiently integrated into formal agronomic research and extension systems. 
Furthermore, climate-resilient agricultural practices are largely absent from the current research agenda, despite 
increasing climate variability and recurrent drought conditions. Without targeted, participatory, and location-spe-
cific research investments, agricultural productivity in these zones is likely to continue lagging behind national 
performance levels. This review, therefore, provides a foundational baseline for guiding future agronomic research 
prioritization in Southern Ethiopia. 

6. Recommendations 

(1) Develop location-specific technologies: Design fertilizer recommendations and crop management packages tai-
lored to agroecological sub-zones rather than relying on broad zonal or national recommendations.  
(2) Prioritize research in Basketo Zone: Conduct a comprehensive baseline agronomic assessment in Basketo Zone 
focusing on soil fertility status, cropping systems, and pest distribution, focusing on soil fertility status, cropping 
systems, and pest distribution.  
(3) Integrate indigenous knowledge systems: Promote participatory research in the Konso Zone to combine tradi-
tional stone terrace farming practices with improved technologies, including Striga-resistant crop varieties.  
(4) Promote climate-resilient agriculture: Evaluate drought-tolerant maize and sorghum varieties and promote soil 
moisture conservation techniques such as tied ridges, mulching, and contour farming in Konso Zone and South Omo 
Zone.  
(5) Strengthen extension services: Build the capacity of development agents to deliver zone- and sub-zone-specific 
recommendations and expand the use of on-farm demonstration trials.  
(6) Enhance integrated pest management (IPM): Implement participatory Striga and crop pest management strate-
gies, including trap crops, resistant varieties, cultural practices, and manual control methods.  
(7) Strengthen institutional collaboration: Consider establishing a coordinated multi-stakeholder platform involving 
Jinka University, regional agricultural bureaus, and farmer cooperatives to improve research coordination, dissem-
ination, and impact. 
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