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Abstract 
The advantages of urban and peri-urban agriculture in West African cities, namely its contribution to food 
production, income generation and resorbing unemployment are well reported. In the peri-urban areas, cropping 
systems and practices are various and may affect differently soil properties. Those systems and practices may be 
driven by farms socio-economic conditions. Here we conducted a study in 133 peri-urban farms located at the 
vicinity of the city of Ouagadougou. Farmers were questioned on their cropping practices and soil samples were 
taken and analyzed for their total organic C, available P and K contents. Principal component analysis allowed to 
study the variability of the farms considering cropping systems, the cropping practices and the farms 
socio-economic conditions. We found that in the studied cropping systems up to 60% of the farms variability was 
explained. Monoculture led to low soil organic carbon while polyculture led to low soil available K. The studied 
socio-economic conditions of the farms explained up to 60% of the variability in cropping practices. 
Keywords: cropping systems, cropping practices, soil properties, farms diversity, peri-urban agriculture 
1. Introduction 
Urban and peri-urban agriculture in West African cities is an important sector contributing to food production, 
income generation and resorbing unemployment (Mougeot, 2000; Drechsel & Dongus, 2010). Orsini et al. (2013) 
estimated that about 100-200 millions of urban farmers worldwide contribute to food security by providing the 
city markets with fresh horticultural goods. Whereas in urban areas agriculture is characterized by vegetables and 
ornamental plants production, in peri-urban areas, it is dedicated to vegetables and cereals production with an 
emphasis on the cereal crops (Drechsel et al., 2006; Kiba et al., 2012a, 2012b; Ouédraogo et al., 2019).  

The urban and peri-urban agriculture in West Africa was investigated in numerous studies on the biophysical 
(Lompo et al., 2012; Sangaré et al., 2012) and the socio-economic aspects (Dossa et al., 2011; Abdulkadir et al., 
2012; Chagomoka et al., 2015) or both (Kiba et al., 2012a). It was well reported that the use of solid and liquid 
wastes from the cities in this type of agriculture leads to increased crop yields but also to increased risks of 
contamination of soils and crops by heavy metals (Kiba et al., 2012b). Problems related to environment pollution 
and public health due to high inputs of mineral fertilizers (Sangaré et al., 2012; Lompo et al., 2012) and the use 
of pesticides (Amoah et al., 2006; Naré et al., 2015) were reported. In a socio-economic point of view, it was 
established that land tenure insecurity and non-agricultural land demand are major constraints in urban and peri 
urban agriculture (Drechsel & Dongus, 2010; Ouédraogo et al., 2019). Chagomoka et al. (2015) using a transect 
approach in Burkina Faso showed that urban and peri-urban agriculture contribute to household food and 
nutrition security.  

In the peri-urban areas there is a diversity of vegetable and cereal crops and also a diversity of cropping systems 
and practices (Dossa et al., 2011). Dossa et al. (2011) identified four agricultural systems based on market 
orientation, the diversification of farms activities and farms ressources endowment. In our study, we considered 
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cropping systems based on crop management as i) monoculture of a given vegetable or a cereal crop specie, ii) 
polyculture of various vegetable and/or cereal species and iii) application of both systems. Little researches in 
peri-urban agriculture were carried out considering such cropping systems in relation to the socio-economic 
conditions of the farmers whereas this may allow to better understand the farming decisions, the cropping 
practices and their further effects on soils.  

The objective of our study is to understand the cropping practices of the peri-urban farmers so as to provide 
recommendations for an increased sustainability or the cropping systems. Here we hypothesized that in the 
peri-urban areas, i) the diversity of the farms can be explained by their cropping practices, ii) the cropping 
systems affect soil properties and iii) cropping practices are determined by farms socio-economic conditions. 

2. Material and Method 
2.1 Study Site 

The study was conducted in the peri-urban areas of Ouagadougou city within a radius of 25 km in the locatities 
of Bigtogo, Kamboinsé, Pabré, Pendissi, Peodogo, Loumbila, Roumtenga, Sakoula, Soguedin and Yamba where 
cereal and/or vegetables crops are grown. Those localities are covered by the municipalities of Ouagadougou, 
Pabré and Loumbila. The climate in this area is Sudano-Sahelian (Fontès & Guinko, 1995) with a long dry 
season from November to May and a short rainy season from June to October. The soils are mainly tropical 
ferruginous types based on a large mass of fissured granite (Pallo & Thiombiano, 1989). These soils have 
generally low organic matter content (< 1%), low total and available nutrients and are vulnerable to erosion and 
runoff.  

2.2 Selection of Farmers and Survey 

We selected 133 farmers spread over the study site based on their willingness to participate to the study and the 
criteria of producing cereal and/vegetable crops. This sample size was about 10% of the total population. Those 
farmers were questioned individually on their socio-economic conditions such as their age, gender, farm age, 
farm surface, labor capacity, level of equipment, education level, occupancy status of land, membership of an 
organization. The importance of such socio-economic conditions on the farming decisions are highlighted in 
Ouédraogo et al. (2019). The cropping systems of each farmer were also identified based on three systems 
namely the monoculture of cereal or vegetable crops, polyculture or both. The farmers were also questioned 
about their cropping practices such as the rate of mineral and/or organic fertilization and the cropped surface and 
species.  

2.3 Soil Sampling and Chemical Analyses 

In each field, soil samples were taken from 5 incremental sampling points on 0-20 cm of depth and a composite 
sample was made from the 5 subsamples. The soil sampling concerned only 30 vegetable fields and 30 cereal 
fields spread over the study site. The soil samples were air dried, sieved at 0.5 mm for the determination of their 
organic carbon content and 2 mm for the determination of their available P and K contents. The organic carbon 
was measured according to Walkley-Black method (Walkley & Black, 1934). Available P was extracted using the 
Bray I method (Bray & Kurtz, 1945) and then measured by colorimetry with an auto analyzer Skalar SANplus 
Segmented flow analyzer, Model 4000-02, Holland. The available K was extracted using a solution of oxalic and 
hydrochloric acid and then measured with a flame photometer Jencons PFP 7, Jenway LTD, Felsted, England. 

2.4 Data Analysis 

The distribution of the rates of mineral and organic fertilizers were analyzed trough box-and-whisker plot. A 
non-parametric Kruskall-Wallis test was used to compare the soil data from the vegetable and cereal fields. A 
Principal Component Analysis was performed for each cropping system on the centered-standardized survey data 
with CANOCO 5.1 to summarize the variability of the cropping practices across the farms and for all the 
cropping system to summarize the variability of the cropping practices using the socio-economic conditions of 
the farmers. The qualitative information was encoded as dummy variables using 1 for the presence and 0 for the 
absence. 

3. Results 
3.1 Farms Socio-economic Conditions 

The respondents were mainly male (93.3%) as shown in the Table 1. The land occupancy status was dominated 
by the loan (45%). About 35% of the farmers owned the land including the half of the women. The majority of 
the farmers were illiterate (70%) and only 9.2% reached the high school level. About 63% of the farmers was 
affiliated to a socio-professional organization. There was a large variability in the age of the farmers and the land 
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use duration. In average, the respondents were 39 years old, holding about 0.5 ha of land cropped since 12 years 
with a labor of 3 workers. 

 

Table 1. Socio-economic conditions of farmers in the peri-urban areas of Ouagadougou, Burkina Faso 

Percentage 

Occupancy status of land 

Renting 9.2 

Loan 45.0 

Heritage 10.8 

Owner 35.0 

Education level 

Illiterate 70.0 

Alphabetized 10.0 

Elementary school 10.8 

High school 9.2 

Member of farmers’s organization  
Yes 63.3 

No 36.7 

  Average±SD 
Age of farmers  39±9.8 

Cropped surface (ha)  0.54±0.3 

Land use duration  12±9.6 

Number of working people  3±1.9 

 

3.2 Cropping Systems 

Table 2 shows that about 15% of farmers were exclusively vegetable growers while 95% grew both cereals and 
vegetables. Whether in exclusive vegetables cultivation or in both cereals and vegetables cultivation, the practice 
of exclusive polyculture had the low rate. About 38% of the farms were equipped with animal traction while the 
rest practiced the operations manually. In exclusive vegetables cultivation, the operations were almost manual.  

 

Table 2. Cropping systems and level of equipment in the peri-urban farms of Ouagadougou, Burkina Faso 

Percentage per crop type 

Vegetable Cereal and Vegetable  

Cropping systems 

Monoculture 4.51 33.1 

Polyculture 3.76 21.8 

Mono/Polyculture 6.77 30.1 

Level of equipment 
Manual 10.8 50.8 

Animal traction 0.83 37.5 

 

3.3 Fertilization Practices 

For the farms where only vegetables were produced, the rates of organic amendment were in average 0.6, 0.5 and 
2 t ha-1 respectively in monoculture, polyculture and mono/polyculture systems (Figure 1). The rates of complex 
NPK mineral fertilizer were 235, 275 and 600 kg ha-1 and 157, 114 and 500 kg ha-1 for urea in monoculture, 
polyculture and mono/polyculture systems. For the farms where both vegetables and cereals were produced, the 
rates of organic amendment were in average 0.7, 1.3 and 0.9 tha-1 respectively in monoculture, polyculture and 
mono/polyculture systems (Figure 2). The rates of complex NPK mineral fertilizer were 386, 605 and 530 kg 
ha-1 and 201, 301 and 238 kg ha-1 for urea respectively in monoculture, polyculture and mono/polyculture 
systems. The highest rates of organic and mineral fertilization were applied by the farmers practicing both 
polyculture and monoculture in vegetables cropping while in both cereals and vegetables cropping the highest 
rates of fertilization were applied by the farmers practicing polyculture.  
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3.5 Variability of Farms According to Cropping Practices 

3.5.1 Monoculture System 

For the farms where monoculture was practiced, the cropping practices composed of the rates of fertilization, 
number of cropped species and cropped land surface explained up to 63% of the variability. The first axis 
explained about 36% of the variability and was mostly correlated with the rates of organic fertilization while the 
second axis explained about 28% of the variability and was mostly correlated with the number of cropped 
vegetable species. The highest rates of fertilization were observed in farms located in Roumtenga and the highest 
number of cropped species and highest cropped land surface in farms located in Peodogo. 

 

 
Figure 3. Principal component analysis showing the variability of cropping practices across peri-urban farms 

practicing monoculture in Ouagadougou, Burkina Faso 

Note. Arrows indicate the cropping practies; circles indicates the farmers plots indicated by the site names 
abbreviated; practices are: NbrVeg : number of cereal species; NbrVegSp: number of vegetable species; RateMin: 
rate of mineral fertilization; RateOrg: rate of organic fertilization; Surface: cropped surface; N = 50 (population 
size). 

 

3.5.2 Polyculture System 

For the farms where polyculture was practiced, the cropping practices composed of the rates of fertilization, 
number of cropped species and cropped land surface explained up to 64% of the variability. The first axis 
explained about 33% of the variability and was mostly correlated with the number of cereal species. The second 
axis explained about 31% of the variability and was mostly correlated mostly with the cropped land surface. The 
highest rates of fertilization were observed in farms located in Pabré, Roumtenga, Sakoula and the highest 
cropped land surface in farms located in Kamboinsé, Loumbila, Pabré, Peodogo and Roumtenga. 
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Figure 4. Principal component analysis showing the variability of cropping practices across peri-urban farms 

practicing Polyculture in Ouagadougou, Burkina Faso 

Note. Arrows indicate the cropping practies; circles indicates the farmers plots indicated by the site names 
abbreviated; practices are: NbrVeg : number of cereal species; NbrVegSp: number of vegetable species; RateMin: 
rate of mineral fertilization; RateOrg: rate of organic fertilization; Surface: cropped surface; N = 34 (population 
size).  
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farms located in Loumbila, Sakoula, Kamboinsé. The farms with the highest cropped surface had the lowest 
number of vegetable species. 
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Figure 5. Principal component analysis showing the variability of cropping practices across peri-urban farms 

practicing Mono/Polyculture in Ouagadougou, Burkina Faso 

Note. Arrows indicate the cropping practies; circles indicates the farmers plots indicated by the site names 
abbreviated; practices are: NbrVeg : number of cereal species; NbrVegSp: number of vegetable species; RateMin: 
rate of mineral fertilization; RateOrg: rate of organic fertilization; Surface: cropped surface; N = 49 (populaion 
size). 
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farmers.  
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Figure 6. Principal component analysis summarizing the variability of farmers practives according to their 

socio-economic conditions in peri-urban areas of Ouagadougou, Burkina Faso 

Note. Arrows indicate the socio economic conditions while the dotted arrow indicate the practices; practices are: 
NbrVeg: number of cereal species; NbrVegSp: number of vegetable species; RateMin: rate of mineral 
fertilization; RateOrg: rate of organic fetrilization; Surface: cropped surface; N = 133 (population size). 
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The lowest soil organic carbon in the monoculture system in exclusive vegetable production is explained by the 
lowest organic inputs in this system. The lowest soil available K in the polyculture system in the both cereals and 
vegetables cropping is likely due to a higher K uptake in the polyculture compared to the monoculture due to a 
complementary in crop roots architecture (Postma et al., 2012).  

4.3 Farms Variability as Affected by Cropping Systems and Cropping Practices 

The monoculture is mostly driven by vegetables cropping while the polyculture by cereals cropping as highlited 
by the principal component analyses. Indeed in West Africa, intercropping of cereals and vegetables is a common 
pratice (Tignegre et al., 2018), the cereals being the main crops. In this system, the vegetables are in most cases 
grown by women for maket and/or to provide food to the familly while the cereal is the property of the men. In 
the monoculture on the other hand, the target crops are vegetables so as to maximise the profit as those crop have 
a high market value and some have different croping cycles and they require various management which may not 
allow an intercropping. Our results showed that the available land surface is an important factor determing the 
number of cropped species in all the cropping systems. Indeed farmers focus on a limited number of species 
when the land surface is limited so as to maximise the profit for those species. As shown in Kiba et al. (2012a) in 
urban farming in Ouagadougou, the sites identities influence the cropping practices such as the rates of 
fertilization because of differences in access to organic resources and mineral fertilizers. Our results also showed 
that  land  availability and cropped species are site and also farm dependant. The sites of Pabré and Salkoula 
were recently integrated as part of the city of Ouagadougou due to their proximity explaining the high inputs of 
fertilizers in those areas.  

4.4 Cropping Practices as Affected by Farms Socio-economic Conditions 

The studied farms socio-economic conditions composed of the farmer age, gender, farm age, the education level, 
the level of equipment, number of workers determine more the number of cropped species and the cropped 
surface than the fertilization practices which are mostly determined by the land occupancy status as shown in 
previous studies (Adjei-Nsiah, 2019; Ouédraogo et al., 2019). The fact that the oldest farms have the highest 
surfaces highlight the issue of land availability over time. Indeed, most of the oldest farms belong to the land 
owners and therefore have more surface than the recent farms which are obtained via renting or loans in more 
often for small surfaces.  

5. Conclusion 
The cropping practices explained up to 60% of the variability of the farms whether monoculture, polyculture or 
both were practiced. The nutrients inputs through organic and mineral fertilizers in our peri-urban farms were 
lower than reported for urban farms. Soil organic carbon was significantly lower in monoculture than in 
polyculture due to differences in the rates of organic inputs while for available K the contrary was observed 
suggesting a higher K uptake in the polyculture. Cropping practices were determined by farms socio-economic 
conditions. The farmer’s socio-economic conditions composed of the farmer age, gender, farm age, the education 
level, the level of equipment, number of workers and land tenure explained up to 59% of the variability in the 
cropping practices. The peri-urban agriculture if well managed can feed the increasing population of the cities. 
However, this require to i) identify and dedicate areas for this activities, ii) increase farmer’s knowledge on soil 
fertility management through trainings ii) evaluate the needs for consumption and the market opportunities of the 
products so as to allocate cropped surfaces accordingly and finally encourage the youth to engage themselves as 
agro businessmen in this sector.  
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