
International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 10, Issue: 06 "November-December 2024" 

 

www.ijaer.in Copyright © 2024 by the authors. Licensed under CC BY-NC-SA 4.0  Page 952 

 

SYSTEMIC ANALYSIS OF CONSTRAINTS AND  

OPPORTUNITIES IN MAIZE PRODUCTION IN CHAD:  

IMPLICATIONS FOR FOOD SECURITY AND SUSTAINABLE 

AGRICULTURAL DEVELOPMENT 

 

*’
1,2Ache Billah KELEI ABDALLAH, 1Abdoulaye DIENG,  

2Yassine DOUDOUA, 2Koye DJONDANG 

 

1Ecole Doctorale Développement Durable et Société (ED2DS), Université  

Iba Der Thiam de Thiès- BP: 967 Thiès, Sénégal 

2Institut Tchadien de Recherche Agronomique pour le Développement  

(ITRAD), BP: 5400 N’Djaména, Tchad. 

*Corresponding Author 

DOI: https://doi.org/10.51193/IJAER.2024.10610 

Received: 06 Dec. 2024 / Accepted: 16 Dec. 2024 / Published: 26 Dec. 2024 

 

ABSTRACT 

Maize production in Chad faces multidimensional challenges that significantly impact national 

food security and rural development. This study aims to systematically analyze the major 

constraints and perspectives of maize production in Chad, focusing on technical, socio-economic, 

and environmental aspects. A systematic literature review was conducted based on 85 scientific 

and technical documents published between 2015 and 2023, complemented by the analysis of 

institutional reports and secondary data. The analysis reveals the main constraints as follows: (1) 

limited access to irrigation (affecting 95% of farmers), (2) increasing climatic vulnerability, (3) 

land and water usage conflicts, and (4) restricted access to agricultural credit. Identified 

opportunities include the potential adoption of innovative irrigation technologies, the development 

of tailored credit systems, and the reinforcement of collective resource management mechanisms. 

This study suggests the necessity of an integrated approach combining technical innovations, 

institutional reforms, and adapted agricultural policies to sustainably improve maize production in 

Chad. 

Keywords: Maize, Chad, Agricultural irrigation, Food security, Sustainable development, 

Production constraints, Climate resilience 
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1. INTRODUCTION 

Agricultural production in Chad, particularly maize production, represents a strategic issue for 

national food security. Maize, the second most cultivated cereal in Chad after millet, occupies 

approximately 25% of cereal acreage with an average annual production of 200,000 tons (2020–

2022). However, this production faces major challenges, notably access to irrigation water, which 

constitutes a fundamental constraint to agricultural development in the country. According to 

Rangé & Cochet (2018), this production system faces significant structural challenges, with 

smallholder farmers, particularly women who represent 52% of the agricultural workforce, 

experiencing limited access to productive resources. 

The issue of access to irrigation water in Chad arises in in a complex socio-economic context and 

increasing aridity. Recent analysis by Sonou & Abric (2018) reveals that investment costs for 

irrigation infrastructure range between 3,000-5,000 USD per hectare, creating a significant barrier 

for smallholder farmers who have limited access to financial resources. Chad is one of the most 

arid countries in Africa, with highly variable rainfall. This situation limits agricultural production 

and food security for the population, particularly in rural areas. A comparative study by Ben Ali 

et al. (2017) demonstrates that Chad's irrigation challenges are characteristic of the Sahel region, 

where irrigated agriculture remains under 8% of total cultivated land. The variable rainfall in the 

country makes water management for agriculture even more challenging. Recent studies 

(Hamouda et al., 2019) reveal that only 5% of agricultural land is irrigated, with less than 2% 

benefiting from modern irrigation systems (Djarma et al., 2020). This situation is exacerbated by 

the following factors: increasing rainfall variability (coefficient of variation of 25–30% from 2015 

to 2022), outdated irrigation infrastructure (over 60% predating 2000), and the low investment 

capacity of farmers (less than 15% having access to agricultural credit). Research by Faye et al. 

(2018) indicates that these constraints are particularly severe for smallholder farmers, who face 

multiple barriers including: 

- Limited access to formal credit institutions (affecting 85% of producers)  

- Poor infrastructure maintenance and development  

- Weak institutional support systems 

To improve irrigation efficiency and reduce costs for rural farmers, investments in modern 

irrigation infrastructure are needed. Solutions such as solar pumps can help address this challenge. 

These solar irrigation systems are more sustainable and less dependent on climatic conditions, 

enabling farmers to pump and use water more effectively, thereby enhancing agricultural 

productivity. 
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Although several studies have addressed the technical aspects of irrigation in Chad (Djarma et al., 

2020), there is a lack of integrated analyses examining the interactions between the technical, 

socio-economic, and environmental dimensions of maize production. As highlighted by Bachir et 

al. (2015), existing studies insufficiently account for recent irrigation innovations and their 

potential applicability to the Chadian context. This study aims to systematically analyze the current 

constraints of maize production in Chad, assess the implications of these constraints for food 

security, and identify opportunities for improvement and sustainable development perspectives. 

The analysis is based on a systemic approach integrating: the analysis of maize production systems, 

the evaluation of technical and socio-economic constraints, and the identification of interactions 

between the various components of the system. This study builds on an in-depth review of existing 

literature, emphasizing the economic, social, environmental, and political determinants of 

agricultural production in Chad. The works of Ben Ali et al. (2017) and recent reports (FAO, 2020; 

World Bank, 2018) are key references for understanding these dynamics. Socially and 

environmentally, agricultural production in Chad has significant implications for rural populations, 

biodiversity, and ecosystems. Inefficient traditional agricultural practices lead to soil degradation 

and reduced productivity, affecting the living conditions of rural communities (Lal, 2008). 

Additionally, climate variability and climate change have consequences for the stability of 

agricultural production, with prolonged droughts and irregular rainfall events (IPCC, 2019; Niang 

et al., 2014). Public policies and environmental management measures are thus essential for 

promoting sustainable and resilient agricultural production (MAEP, 2017; UNDP, 2020). This 

study will also examine the implications of these issues and constraints for various stakeholders in 

the Chadian agricultural sector. It will be crucial to understand the perspectives and challenges 

faced by producers, processors, distributors, and consumers to propose adequate solutions. 

2. MATERIALS AND METHODS 

This study adopts a systematic literature review approach, following the PRISMA guidelines 

(Preferred Reporting Items for Systematic Reviews and Meta-Analyses), complemented by an in-

depth documentary analysis of technical and institutional reports. The research protocol was 

developed following established systematic review methodologies (Moher et al., 2015). 

2.1 Data Collection Strategy 

Data collection was conducted through multiple academic sources, including:  

 Primary databases: Google Scholar, ScienceDirect, Web of Science, AGRIS  

 Regional databases: African Journals Online (AJOL)  

 National repositories: Chadian national archives  

 Institutional databases: FAO, World Bank, IFAD databases 
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2.2 Quality Assessment Protocol 

The documentary research was guided by a structured quality assessment framework: 

 Methodological rigor (research design, sampling, data analysis)  

 Data validity and reliability  

 Clarity of findings and conclusions  

 Relevance to the Chadian context 

The selected documents primarily cover the 2015-2023 period, in both French and English, 

including peer-reviewed scientific articles, technical reports, policy documents, and relevant 

theses. The keywords used included: in French included "maïs Tchad" (Chadian maize), "irrigation 

agricole" (agricultural irrigation), "production céréalière" (cereal production), and "sécurité 

alimentaire" (food security), with their English equivalents. 

The selection and analysis process followed a systematic approach. Of the 250 initially identified 

documents, 180 were retained after duplicate removal. After reviewing the titles and abstracts, 120 

documents were deemed eligible, with 85 finally selected following full-text review (figure1).  

2.3 Selection Criteria Matrix 

Inclusion criteria included geographical relevance (studies concerning Chad or the Sahelian 

region), thematic relevance (maize production, irrigation, food security), and methodological 

quality. Documents predating 2015 (except for major historical references), studies without a clear 

methodology, non-peer reviewed grey literature lacking methodological rigor and inaccessible 

full-text documents were excluded. 

Data analysis was structured around five main dimensions: production techniques, socio-economic 

aspects, environmental constraints, institutional framework, and implications for food security. A 

systematic thematic analysis approach was adopted, using NVivo 12 Pro software for qualitative 

analysis and Excel for quantitative data compilation. Source triangulation enhanced the validity of 

the results. 

2.4 Methodological Limitations 

The systematic review methodology employed in this study presents several important limitations 

that require careful consideration. First, the temporal scope (2015-2023) potentially excludes 

seminal works on agricultural development in Chad, though this limitation was partially mitigated 

by including foundational studies when directly relevant to current agricultural practices. The 

geographical distribution of available research presents another significant constraint, with studies 

predominantly focused on certain regions of Chad (particularly the Lake Chad Basin and Sahelian 

zones), potentially under-representing other important maize-producing areas. The quality 
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assessment process revealed several methodological challenges. While our protocol included 

rigorous selection criteria, the heterogeneity in research methodologies across selected studies 

complicated comparative analysis. Specifically, variations in sampling methods, data collection 

techniques, and analytical approaches made direct comparisons challenging. This limitation was 

particularly evident in studies examining irrigation efficiency and agricultural productivity 

metrics, where methodological inconsistencies potentially affect the reliability of synthesized 

findings. 

Document availability and accessibility posed additional challenges. The review identified a 

significant gap in empirical studies specifically addressing gender dynamics in Chadian 

agriculture, despite its crucial importance. Furthermore, access to certain governmental and 

institutional documents was limited, potentially affecting the comprehensiveness of our policy 

analysis. The predominance of qualitative over quantitative studies in some areas (particularly 

regarding socio-economic impacts) limits our ability to draw definitive conclusions about certain 

aspects of maize production systems. 

3. RESULTS 

3.1 Access to Irrigation Water for Farmlands 

Access to irrigation water in Chad presents a complex challenge for maize farmers, particularly 

smallholders with limited resources to invest in modern irrigation systems (Ndah Hycenth Tim et 

al., 2018). Quantitative analysis indicates that only 5% of agricultural land benefits from controlled 

irrigation, with traditional methods dominating farming practices. Among these traditional 

approaches, flood irrigation or rainwater collection, represent 85% of irrigation practices used but 

are inefficient and costly (Ahmat et al., 2019). In the Tandjilé region, the scarcity of water 

resources, environmental degradation, and the lack of modern irrigation techniques limit water 

access. Traditional irrigation methods demonstrate low efficiency rates, ranging from 35-45% 

compared to potential efficiency rates of 75-85% with modern systems (Djarma et al., 2020). 

Existing irrigation infrastructures are often unsuitable and poorly maintained, forcing farmers to 

rely on traditional methods such as wells and water wheels, which restrict water availability and 

agricultural productivity (Djarma et al., 2020). The institutional framework governing water access 

reveals significant structural challenges: 

 Limited maintenance of existing infrastructure 

 Uncoordinated water allocation systems 

 Competition between different water users 
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Water management also poses a significant challenge, with competition between agriculture, 

livestock, and fishing sectors often leading to conflicts. In areas with abundant water, farmers use 

systems such as canals or wells to irrigate their maize fields (Musa et al., 2017). However, in more 

arid regions, limited water access hinders maize production. 

Initiatives have been implemented to improve irrigation water access for maize farmers in Chad. 

Local agricultural development programs have introduced efficient irrigation technologies, 

achieving water savings of 20-30% in pilot projects (Sonou and Abric, 2018). Organizations like 

Oxfam have also worked on constructing wells, rainwater harvesting systems, and water reservoirs 

to enhance irrigation access (Oxfam, 2019). Despite these efforts, obstacles persist, including the 

high cost of irrigation technologies, the distance to water sources, and conflicts over usage, which 

continue to limit irrigation access for many farmers. 

3.2 Vulnerability of Fields to Seasonal Variations 

Located in a semi-arid region, Chad faces significant challenges in food production due to its 

geography (Akpama et al., 2019). Maize, a crucial crop in the studied sub-prefectures, is 

particularly sensitive to seasonal variations as it relies heavily on water for its growth and 

development. Climate change has increased the vulnerability of these regions, with significant 

consequences for maize fields. During the rainy season, from June to September, crops benefit 

from necessary water for development, but unpredictable rainfall can result in losses due to 

droughts or floods. Field monitoring data indicates that precipitation irregularity affects 65% of 

maize fields, with yield reductions ranging from 20-45% during extreme events (Vodonou et al., 

2018). Consequently, farmers must adopt appropriate irrigation techniques to minimize crop 

losses. In the dry season, from November to May, high temperatures and water scarcity stress 

crops. Effective irrigation techniques, such as using underground water reserves or harvesting 

rainwater during the rainy season, are essential to maintaining soil moisture (Vodonou et al., 2018). 

Using drought-resistant maize varieties or diversifying toward more resilient crops like millet and 

sorghum can also mitigate risks for farmers. Seasonal variations also affect biodiversity and the 

potential for cultivating other seasonal crops on unused land during the rainy season. The adoption 

of drought-resistant maize varieties or diversification toward more resilient crops like millet and 

sorghum represents an increasing trend among farmers, with adoption rates rising from 15% in 

2015 to 35% in 2022 (Vodonou et al., 2018). 

3.3 Water Management by Farmers 

Water management by farmers in Chad is a major challenge for irrigation efficiency and 

agricultural productivity (Bachir et al., 2015). A comprehensive study by Mahmoud et al. (2016) 

analyzing water management practices in central Chad revealed that traditional irrigation methods 
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dominate farming practices, with efficiency rates ranging from 30-45%. The most commonly used 

irrigation methods are gravity and sprinkler irrigation, with limited use of micro-irrigation in some 

regions. Field research by Adamou et al. (2017) documented water management practices across 

450 farms in the Lake Chad Basin, revealing: 

 75% of farmers rely on traditional gravity irrigation 

 15% utilize basic sprinkler systems 

 Only 5% have adopted micro-irrigation technologies 

 The remaining 5% combine different methods 

Water management is often inefficient due to farmers' lack of water management knowledge and 

coordination issues among various stakeholders (Bachir et al., 2015). A longitudinal study by 

Ibrahim et al. (2018) in the Guéra region highlighted that farmer training programs improved water 

use efficiency by 25-30%, demonstrating the importance of capacity building. Additionally, 

conflicts over water access between farmers and herders disrupt water management and result in 

uneven distribution of available resources (Moussa et al., 2016). To address these challenges, 

Ousmane et al. (2019) documented successful community-based water management initiatives in 

southern Chad, where: Local water user associations improved resource allocation; collective 

maintenance systems reduced infrastructure deterioration; conflict resolution mechanisms 

decreased water-related disputes by 40%. Agricultural extension programs need to strengthen 

efforts to disseminate knowledge and best practices in water management to farmers while 

fostering cooperation among different water user groups to ensure efficient and equitable resource 

utilization. 

3.4 Water Management by Specialized External Structures 

Water management by specialized external structures in Chad is crucial to ensuring irrigation water 

supply for agricultural producers (Gafsi, 2007). According to a comprehensive assessment by 

Mahamat et al. (2017), large-scale irrigation infrastructure management faces significant 

institutional challenges, with only 40% of existing dams operating at optimal capacity. Large dams 

are often used, but their construction and maintenance can be costly and complex. Thus, it is 

essential to develop participatory water management mechanisms, involving local communities in 

decision-making and irrigation infrastructure management (Foster & Briceño-Garmendia, 2010). 

A longitudinal analysis by Koussou & Ibrahim (2016) of participatory water management 

mechanisms in Chad's Mayo-Kebbi region demonstrated that: community-managed irrigation 

systems showed 30% higher maintenance efficiency, local water management committees reduced 

conflict incidents by 45% and user participation increased fee collection rates from 35% to 75%.  
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Farmer participation is essential, requiring proper training and the establishment of local water 

management committees. Research by Abdoulaye et al. (2018) documented successful cases 

where: technical training improved infrastructure maintenance, participatory decision-making 

enhanced resource allocation and local conflict resolution mechanisms reduced water-related 

disputes. Moreover, cooperation among various actors, including governments, civil society 

organizations, and agricultural producers, is necessary for effective water resource management 

(Houndénou et al., 2019). A systematic evaluation by Djibrine et al. (2020) of irrigation 

technologies in Chad's Sahelian zone revealed that, drip irrigation systems reduced water 

consumption by 40%, solar-powered pumping systems decreased operating costs by 60% and 

rainwater harvesting techniques improved water availability by 35%. Promoting these 

technologies to farmers through appropriate training and establishing suitable financing 

mechanisms is crucial (Ngouma et al., 2016). 

3.5 Costs Related to Irrigation Water Access 

Accessing irrigation water in Chad presents financial challenges for producers. According to 

Sonou and Abric (2018), the high costs of installing, operating, and maintaining irrigation 

equipment, such as pumps and canals, limit water access for producers with limited financial 

resources. Costs can vary depending on the season, water source, and distance between the plot 

and the water source. Additionally, water management costs, such as water transportation and 

labor for canal maintenance, can be significant and depend on plot size and the complexity of the 

irrigation system (Sonou and Abric, 2018). Despite these costs, irrigation can improve crop yields 

and increase maize producers' incomes. Solutions such as adopting more efficient irrigation 

techniques and collaboration among producers to share costs can help overcome financial barriers 

to irrigation water access. 

3.6 Conflicts and Misunderstandings Over Land and Irrigation Water Access 

In Chad, land disputes and conflicts over access to irrigation water are common. According to 

Hounkonnou et al. (2012), these conflicts are often related to issues of water access and land 

ownership. Climate change exacerbates the situation by reducing available water for irrigation. 

Farmers resort to unconventional water sources, such as wastewater, which can lead to diseases 

(Hachemi, 2012). To address these conflicts, it is necessary to implement equitable and transparent 

mechanisms for land and water access management. Governments, civil society organizations, and 

NGOs can play an essential role in developing fair and equitable policies while strengthening local 

communities' capacities for effective resource management (Hounkonnou et al., 2012; Hachemi, 

2012). 

3.7 Role of Water in Social Cohesion and Conflicts 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 10, Issue: 06 "November-December 2024" 

 

www.ijaer.in Copyright © 2024 by the authors. Licensed under CC BY-NC-SA 4.0  Page 960 

 

In Chad, conflicts related to water and access to irrigation water are frequent and can cause 

misunderstandings among stakeholders. According to Hounkonnou et al. (2012), land conflicts 

often stem from water access, with farmers, herders, and fishing groups competing for water and 

land resources. Water scarcity, differences in crop water needs, conflicts between farmers and 

herders, and the limited capacity of irrigation infrastructure are all factors contributing to these 

conflicts (FAO, 2012). However, water can also serve as a reconciliation tool, fostering 

collaboration and communication. Cooperative water resource management, including the creation 

of water management committees, enables equitable and sustainable solutions for water use and 

sharing (UNDP, 2006; IWMI, 2016). In regions with abundant water, it promotes social cohesion 

among local communities working together to maintain water sources (UNESCO, 2003). Reducing 

irrigation water-related conflicts requires promoting sustainable and equitable water resource 

management through policies and programs that ensure efficient water use and facilitate peaceful 

conflict resolution among water users (ICG, 2019; IWMI, 2018). Establishing water management 

systems that encourage user collaboration and consider the needs of the entire community is also 

important (IWMI, 2018). 

3.8 Access to Credit for Stakeholders 

Access to credit is a major challenge for stakeholders involved in maize production, marketing, 

and processing in Chad. Small producers, informal processors, and traders face difficulties in 

obtaining financing for their activities. The main factors limiting access to credit include required 

collateral, necessary documentation, and high-interest rates. These barriers significantly impact 

stakeholders in the maize value chain. Small producers and informal processors are often forced 

to sell their produce at lower prices, affecting their income and capacity to invest in their activities. 

Traders may also struggle to finance their maize purchases, limiting their ability to meet market 

demand. To improve access to credit, policies and programs are needed to encourage lender 

participation, reduce administrative costs, and propose alternative guarantees for small producers 

and informal processors (Rahman et al., 2018). 

3.9 Labor Flow and the Use of Paid Labor 

Chad is a country where agriculture is the primary source of income for many people. However, 

most farmers in the surveyed areas work in family-based farms where labor is predominantly 

(99.34%) provided by family members (the farmer, their spouse(s), children, siblings, and other 

relatives). In contrast, some farmers rely on paid labor for cultivating and harvesting their crops. 

Most producers use paid labor for specific tasks such as plowing, planting, harvesting, crop 

processing, and agricultural product transformation (e.g., grinding maize to produce flour). Paid 

workers are compensated in cash or kind, as agreed with the producer. These workers are generally 

seasonal, employed only during peak agricultural seasons. Payments in kind may include food, 
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tools, or other agricultural products. Wages also vary based on the task performed, the employment 

duration, and the geographic location. 

3.10 Labor Migration and Socio-Economic Determinants in Chad: Implications and 

Challenges 

Labor migration in the Congolese part of the Ruzizi plain in Chad is influenced by several socio-

economic factors. The lack of local employment opportunities and the search for better economic 

prospects elsewhere are the main reasons for migration (Nazal et al., 2017). Conflicts, 

environmental issues, and demographic pressures are also identified as contributing factors. 

Migrant workers often face precarious employment conditions and risks to their health and safety 

at work. 

The socio-economic implications of labor migration can be both positive and negative. On the one 

hand, migration can allow migrant workers to improve their living conditions and financially 

support their families. On the other hand, it can lead to social issues such as family and community 

disintegration. Additionally, using migrant labor may result in economic exploitation and 

discrimination against this population, as highlighted by Rangé & Cochet (2018). Chad’s 

economic determinants are numerous and complex. The country's main revenue sources—oil, 

cotton, livestock, and agricultural products—are subject to significant fluctuations based on 

international market conditions, as indicated by the study by Ben Ali et al. (2017). Dependency on 

imports, low economic diversification, vulnerability to climate shocks, and political instability are 

other important economic factors. Corruption, poor economic management, inefficient public 

policies, and lack of investment in basic infrastructure are also obstacles to economic growth, as 

mentioned in studies by Faye et al. (2018). Labor migration has significant socio-economic 

implications for migrant workers, their families, and the areas of origin and destination. It can help 

reduce poverty and improve the living conditions of migrant workers and their families. However, 

it can also have negative effects, such as family separation, loss of skills and traditional knowledge 

in origin areas, pressure on public services in destination areas, and competition in the labor 

market. Labor migration can also have broader implications for businesses and the economy, 

including skill shortages, reduced qualified labor availability, and revenue losses for governments 

due to skilled workers' emigration. 

4. DISCUSSION 

Maize production in Chad is at a critical crossroads where traditional challenges intersect with 

emerging constraints linked to climate change and socio-economic transformations. The 

systematic review of 85 scientific publications and technical reports, spanning 2015-2022, reveals 

several interconnected challenges that require an integrated analytical approach. 
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4.1 Agricultural Practices and Technological Integration  

Traditional agricultural practices, characterized by low mechanization and excessive reliance on 

rainfall, remain a major barrier to the sector's development. Our findings show that over 80% of 

maize producers still use traditional methods, significantly limiting yields, which average 1.2 

tons/hectare—far below the potential 4–5 tons/hectare observed in experimental plots. This 

situation aligns with observations by Brown & Funk (2018) regarding the persistence of low-

productivity farming practices in the Sahelian regions. This technological gap, documented by 

Koussou et al. (2018) in their analysis of 450 farms across Chad's major agricultural zones, 

demonstrates the urgent need for modernization. Access to irrigation emerges as the most critical 

challenge, with only 5% of maize-cultivated land benefiting from controlled irrigation. This is 

particularly concerning in a context where climate models predict a 15–20% increase in rainfall 

variability by 2050 in the Sahelian region. Studies by Lal (2018) and Ibrahim & Mahamat (2021) 

confirm that this water vulnerability constitutes a major limiting factor for food security. 

4.2 Socio-economic Dimensions and Resource Access 

The socio-economic dimension of maize production reveals a complex problem regarding access 

to productive resources. Our analysis shows that less than 15% of producers have access to formal 

credit, severely limiting investments in irrigation technologies and improved inputs. A 

comprehensive study by Abdoulaye et al. (2020), examining 1,200 agricultural households in 

Chad, revealed that, credit access constraints reduce farm investment by 45%; limited access to 

modern inputs decreases yields by 35% and technology adoption rates remain below 20% among 

smallholders. This observation aligns with the conclusions of Pretty et al. (2018) on the crucial 

importance of financing for agricultural modernization.  

4.3 Resource Conflicts and Management 

Conflicts over resource access, particularly water and land, emerge as a major issue. Our study 

reveals a 40% increase in farmer-herder conflicts in maize-producing areas between 2018 and 

2022. This situation requires an integrated resource management approach, as suggested by recent 

work by Tilman & Clark (2020). The issue of agricultural labor deserves special attention. The 

predominance of family labor (99.34%) indicates a low level of professionalization in the sector. 

While culturally rooted, this situation limits opportunities for innovation and improvement in 

farming practices. Successful experiences in other Sahelian countries highlight the importance of 

a gradual transition toward more professionalized models. The implications for food security are 

significant. Our findings suggest that improving maize production could help reduce Chad's cereal 

deficit by 30%. However, this requires a holistic approach integrating technical innovations, 

institutional reforms, and adapted agricultural policies. 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 10, Issue: 06 "November-December 2024" 

 

www.ijaer.in Copyright © 2024 by the authors. Licensed under CC BY-NC-SA 4.0  Page 963 

 

Environmental sustainability emerges as a growing concern. Research by Djibrine et al. (2021) 

demonstrates that current production practices, combined with climate change effects, contribute 

to soil degradation in 45% of the maize production areas studied. This situation calls for the urgent 

adoption of more sustainable agricultural practices. 

5. FIGURES AND TABLES 

 

Figure 1: Document selection process 

Table 1: Relative Frequency of Labor Types Used by Farmers 

Labor Type Citation Proportion (%) 

Family Labor 99,34 

Temporary Paid Labor 2 

Permanent Paid Labor 0,33 

6. CONCLUSION 

The challenges and constraints of agricultural production in Chad are numerous and complex. 

Inefficient traditional agricultural practices significantly impact food security and the environment. 

In the poorest regions of the world, insufficient agricultural production leads to issues of 

malnutrition and public health. Moreover, soil degradation and vulnerability to climate change 
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make agricultural production unstable and unsustainable. Nevertheless, increasing agricultural 

production sustainably is essential to meet the growing demand for food while preserving 

ecosystems. Agricultural production can also contribute to poverty reduction by creating jobs and 

improving the livelihoods of rural populations. This requires implementing appropriate public 

policies and investments in the agricultural sector, considering environmental, social, and 

economic aspects. By combining innovation, research, the adoption of sustainable agricultural 

practices, and effective governance, it is possible to address challenges and realize the potential of 

agricultural production to feed the global population while preserving natural resources. 
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