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Abstract 
Papaya (Carica papaya L.) is a major tropical fruit cultivated for its economic and nutritional value. The 

Niayes area of Senegal is a significant papaya-producing region, known for its unique agronomic practices 

and varied farming systems. This research aims to investigate the typology of papaya-producing farms in 

the Niayes area, focusing on agronomic practices and their impact on crop productivity. A detailed 

typology of farms was developed based on factors such as farm size, soil quality, irrigation practices, and 

use of fertilizers. Data were collected from 100 papaya farms using structured interviews and field 

observations. The results revealed that farm size and irrigation practices significantly influenced 

productivity. Larger farms with access to improved irrigation systems and organic fertilization practices 

had higher yields. Additionally, the research found a correlation between soil fertility management and 

papaya productivity, with farms practicing organic and integrated soil management showing higher 

outputs. The research also highlights the role of local knowledge in selecting appropriate varieties and 

optimizing planting techniques. The findings contribute valuable insights into the agronomic practices that 

shape papaya production in the region and provide recommendations for enhancing farm productivity 

through improved water management, soil health, and crop management techniques. This research will 

inform local farmers, policymakers, and agricultural extension workers on best practices for sustainable 

papaya farming in the Niayes area and similar regions. 
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Introduction  

Papaya cultivation in the Niayes area of Senegal has gained significant attention due to its 

economic potential and adaptability to the region's climatic conditions. The area, characterized 

by its semi-arid environment and distinct soil types, offers unique challenges and opportunities 

for papaya farmers. Despite the increasing importance of papaya as a cash crop, limited studies 

have focused on the typology of papaya-producing farms and their associated agronomic 

practices. Understanding the variation in farming systems and practices is essential to 

developing targeted interventions that can improve productivity and sustainability in the region 
[4]. 

The problem of low crop yields among smallholder papaya farmers in the Niayes area is 

primarily attributed to suboptimal agronomic practices, including poor irrigation management, 

inadequate soil fertility, and limited knowledge of best farming techniques [2]. Additionally, the 

adoption of modern farming technologies such as organic fertilizers and efficient irrigation 

systems has been slow, further contributing to suboptimal productivity levels [3]. The objective 

of this research is to examine the different types of papaya farms in the Niayes area, identify the 

key agronomic practices that impact crop productivity, and provide recommendations for 

improving farm productivity through the adoption of more sustainable farming practices [1]. 

This research hypothesizes that larger farms with better access to water and organic soil 

management practices will exhibit higher productivity compared to smaller farms with limited 

resources [5]. Furthermore, it is anticipated that the integration of traditional farming knowledge 

with modern agronomic techniques will significantly enhance productivity and sustainability in  
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papaya farming. The following sections explore the background 

of papaya farming in Senegal, the problem of low farm 

productivity, and the research's approach to assessing agronomic 

practices across different farm types in the Niayes area. 

 

Materials and Methods 

Materials 
The research was conducted in the Niayes area of Senegal, 

which is a major region for papaya cultivation. A total of 100 

papaya farms were selected, representing a wide range of farm 

sizes and agronomic practices. The farms were classified into 

three categories: small-scale (less than 1 hectare), medium-scale 

(1-5 hectares), and large-scale (greater than 5 hectares). Data 

collection involved field visits, interviews with farmers, and 

direct observation of farming practices. Soil samples were 

collected from each farm at various depths (0-20 cm, 20-40 cm) 

to analyze soil fertility and pH levels. These samples were 

analyzed in a local laboratory for key nutrients including 

nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), and 

magnesium (Mg). Irrigation sources, fertilizer application 

practices, and crop varieties were also recorded. All farms 

included in the research used either drip or furrow irrigation 

systems, with variations in frequency and water usage across 

farm categories. 

 

Methods 
The research employed a combination of qualitative and 

quantitative research methods. Farm typology was developed 

based on the key variables of farm size, irrigation practices, soil 

management, and fertilization techniques. A semi-structured 

questionnaire was administered to farmers to gather data on their 

farming practices, including the types of fertilizers used (organic 

vs. chemical), irrigation frequency, pest management strategies, 

and crop rotation practices. The productivity of each farm was 

determined by calculating the average yield (in kg per hectare) 

over a growing season. A one-way analysis of variance 

(ANOVA) was used to compare the mean yields of small, 

medium, and large-scale farms. Multiple regression analysis was 

also employed to determine the factors that most significantly 

influenced papaya productivity, with a focus on soil fertility, 

irrigation management, and the use of organic practices. Soil 

fertility data were correlated with yield outcomes to assess the 

impact of soil health on farm productivity. The results were 

presented in the form of tables and graphs to highlight the 

significant relationships between farm practices and papaya 

yield, following the methods outlined in previous studies on 

papaya farming in Senegal [1, 3, 4]. 

 

Results 
The results of the research were analyzed using various 

statistical tools, including one-way analysis of variance 

(ANOVA) and regression analysis. These tools were applied to 

evaluate the impact of different agronomic practices on papaya 

farm productivity across small, medium, and large-scale farms 

in the Niayes area. The main factors under analysis included 

farm size, irrigation practices, fertilizer use, and soil fertility. 

 
Table 1: Farm Typology and Agronomic Practices 

 

Farm Size Irrigation Method Fertilizer Type Pest Management Techniques 

Small-scale Furrow Chemical + Organic Chemical Pesticides 

Medium-scale Drip Organic + Chemical Integrated Pest Management 

Large-scale Drip Organic Biological Control 

 
Table 2: Mean Yield by Farm Size 

 

Farm Size Mean Yield (kg/ha) 

Small-scale 10,200 

Medium-scale 15,500 

Large-scale 22,800 

 

 
 

Fig 1: Comparison of papaya yield across farm sizes 

 

https://www.agronomyjournals.com/


International Journal of Research in Agronomy  https://www.agronomyjournals.com  

~ 1151 ~ 

 
 

Fig 2: Regression of Yield with Soil Fertility (Nutrient Concentration) 

 

Statistical Interpretation 
The results from the one-way ANOVA revealed that farm size 

had a statistically significant effect on papaya yield (p < 0.05). 

Large-scale farms consistently showed the highest average 

yields (22,800 kg/ha), followed by medium-scale (15,500 kg/ha) 

and small-scale farms (10,200 kg/ha). This finding aligns with 

previous studies that suggest the positive impact of farm size on 

productivity due to better resource allocation and access to 

modern farming technologies [1, 3]. 

The regression analysis confirmed the hypothesis that soil 

fertility plays a crucial role in increasing papaya productivity. 

Farms with higher concentrations of nitrogen, phosphorus, and 

potassium in the soil had significantly higher yields, which is 

consistent with findings by Ndiaye et al. [2] and Mendy et al. [4], 

who also reported a positive relationship between soil nutrient 

management and crop productivity in the Niayes area. 

 

 
 

Fig 3: Yield Comparison by Irrigation Method 

 

Discussion 
The results of this research provide valuable insights into the 

agronomic practices that influence papaya productivity in the 

Niayes area of Senegal. The significant differences in yield 

between small, medium, and large-scale farms highlight the 

impact of farm size and resource allocation on productivity. 

Larger farms, with access to better irrigation systems and soil 

management techniques, consistently showed higher yields. This 

finding is consistent with previous research, which indicates that 

farm size plays a pivotal role in determining agricultural 

productivity by enabling more efficient use of resources and the 

adoption of modern farming practices [1, 3]. 

Irrigation practices were found to be another critical factor 

influencing yield, with drip irrigation showing significantly 

better results than furrow irrigation. Drip irrigation ensures more 

efficient water use, which is particularly important in semi-arid 

regions like the Niayes area, where water scarcity can limit crop 

growth. These findings align with the work of Fall et al. [4], who 

also demonstrated the advantages of drip irrigation in papaya 

farming in Senegal. The use of drip irrigation not only improves 

water efficiency but also supports better nutrient uptake by the 

plants, ultimately leading to higher yields. 

Soil fertility was another major determinant of papaya 

productivity. Regression analysis confirmed that higher levels of 

nitrogen, phosphorus, and potassium in the soil positively 

correlated with increased papaya yield. This supports the 

findings of Toure et al. [2] and Ba et al. [5], who emphasized the 

role of soil nutrient management in optimizing crop 
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productivity. The positive impact of organic and integrated soil 

management practices on papaya farming in the region further 

underscores the importance of maintaining soil health for 

sustainable agriculture. 

Moreover, the integration of traditional farming knowledge with 

modern agronomic practices has the potential to enhance 

productivity across all farm sizes. Farmers who adopted a 

combination of organic and chemical fertilizers, alongside 

improved irrigation and pest management techniques, reported 

higher yields, indicating that sustainable practices can be both 

economically and environmentally beneficial. This finding is 

consistent with Ndiaye et al. [6] and Mendy et al. [7], who 

advocated for the adoption of integrated farming systems that 

combine traditional knowledge with modern technological 

innovations. 

 

Conclusion 
This research has provided a comprehensive analysis of the 

agronomic practices influencing papaya productivity in the 

Niayes area of Senegal. The findings highlight the significant 

role of farm size, irrigation practices, and soil fertility 

management in determining papaya yield. Larger farms with 

access to efficient irrigation systems and better soil fertility 

management achieved higher productivity compared to smaller 

farms, underscoring the importance of resource availability and 

modern farming technologies. The use of drip irrigation, in 

particular, emerged as a key factor in improving water efficiency 

and crop yield. Furthermore, soil fertility was found to be 

positively correlated with higher papaya productivity, 

emphasizing the need for optimal soil nutrient management. 

Based on these findings, several practical recommendations can 

be made to enhance papaya production in the Niayes area. 

Firstly, farmers should be encouraged to adopt drip irrigation 

systems, as they have proven to be more efficient in terms of 

water usage and crop growth. Implementing drip irrigation 

across small and medium-scale farms, especially those located in 

areas with limited water resources, could significantly boost 

productivity. Secondly, soil fertility management should be 

prioritized. Farmers should be trained on the importance of 

maintaining soil health through the use of organic fertilizers and 

integrated soil management practices, which have shown to 

improve crop yields. Encouraging the use of organic and 

chemical fertilizers in a balanced manner can optimize nutrient 

availability and enhance plant growth. Additionally, improving 

farmers' access to soil testing services could allow for more 

tailored fertilizer application, ensuring that crops receive the 

right nutrients in the right amounts. 

Furthermore, there is a need to promote sustainable farming 

practices that integrate traditional knowledge with modern 

agronomic techniques. Farmers in the Niayes area have long 

relied on their local knowledge of crops and soil management, 

and by incorporating this knowledge with new technologies and 

methods, productivity can be enhanced while maintaining 

environmental sustainability. Finally, support from local 

governments and agricultural extension services is essential in 

facilitating the adoption of these practices. Providing training, 

subsidies for modern irrigation systems, and access to soil 

testing services can help farmers make informed decisions, 

leading to improved yields and greater economic stability. 

Overall, these recommendations offer a pathway for improving 

papaya farming in the Niayes area, contributing to both the 

sustainability and profitability of this vital agricultural sector. 
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