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ABSTRACT

	Market gardening in the city of Sarh is a rapidly growing sector and is attracting increasing interest due to the high demand for fresh vegetables and its contribution to job creation and income for farmers. The objective of this study is to characterize market gardening in the city of Sarh. The methodology used consisted of collecting data through a field survey. The surveys were conducted among 121 market gardeners selected randomly. The study variables included the profile of the market gardeners, the characteristics of their farms, their cultivation practices, and their vegetable products. The study showed that the majority of market gardeners (86.78%) were married men (70.25%) with an average age of 31 years. The majority of market gardeners were educated (only 11.57% of illiterate producers) and had market gardening as their main activity (68.60% of producers). Market gardeners cultivate small plots ranging from 42 m² to 1,492 m² with an average of 333 m². 56.20% of farms are inherited. River water is mainly used for crop irrigation (66.67%). Market gardeners use both organic fertilizers as base dressing (83.5%) and chemical fertilizers (82.64%) on their farms. Although the majority of market gardeners (53.72%) apply pesticides, 46.28% use various types of bio-pesticides to protect their crops. Market gardening production in Sarh is characterized by a diversity of vegetable species grown with a predominance of leafy-vegetables (45% of cultivated products). This study provides a basis for reflection on the actions to be undertaken to integrate urban agriculture into the city's development plans.
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1. INTRODUCTION

In sub-Saharan Africa, cities are experiencing rapid population growth, resulting in unemployment and an increase in food needs (Coulibaly et al., 2023). This growth raises the question of food supply as a major issue for development policies in order to ensure food security for the populations concerned (Temple & Moustier, 2004; Yengué 2019). On the other hand, urban populations, due to new lifestyles and cultural mixing, are looking for a diversification of their consumption, mainly on fresh, perishable products (vegetables, fruits, animal products) (Temple & Moustier, 2004). In this context, the development of urban agriculture remains a valuable solution for enabling African cities to ensure food security for their populations and improve their socio-economic conditions (Nazal et al, 2017). This leads to a development of urban agriculture marked by market gardening as its main component. Market gardening has been a growing sector in recent decades due to the increasing food needs in urban areas. According to the FAO (1996), worldwide, 800 million people are active in the urban and peri-urban agriculture sector and 266 million urban households participate in agricultural production in developing countries. The city facilitates the distribution of produce; this type of agriculture requires little capital and expertise; vegetables are better suited to urban diets; and the short growing cycle of vegetable crops is another advantage (Mougeot & Moustier, 2004).
In Sarh, market gardening is a booming sector and is attracting growing interest due to the high demand for vegetables. It provides city dwellers with fresh vegetables, which have become almost indispensable in their daily diets. In total, an area of approximately 122,640 m² is devoted to the cultivation of market garden products (Ngariban et al, 2025). This situation results not only in a strong propensity for vegetables linked to the evolution of the standard of living but also in the creation of jobs and income for farmers. Despite this multifunctionality of urban agriculture in this city, it is not taken into account in urban development plans. Producers engaged in market gardening report common difficulties per production site: land pressure, flooding problem, difficulties in supplying agricultural inputs, sensitivity of market garden crops to attacks of diseases and pests, competition from products coming from surrounding villages (Ngariban et al, 2025). The objective of this study is to characterize market gardening in the city of Sarh.

2. material and methods

The study was conducted in the city of Sarh, Moyen Chari province (Chad). The city of Sarh is located between 9.150° North latitude and 18.390° East longitude and has an average altitude of 370 m. The climate observed in the area is humid tropical of the Sudanese type. Average annual rainfall 1046 mm and the average annual temperature is 27.5°C. The study area has an altitude of 347 meters. The city of Sarh is bordered by the Chari and the Bahr-Kôh rivers. This hydrographic layout favors market gardening. The pedology of the town of Sarh is essentially made up of 3 types of soil typical of the Sudanese zone: hydromorphic soils, leached ferralitic soils and red, sandy soils at depth. These soils are ideal for agriculture.
The study framework covers all market gardening production basins located in the city of Sarh. After an exploratory survey, we selected nine vegetable production areas.: Maïlao, Kamati, Tombalbaye, Jardin Asecna, Maïngara, Morisson, Kissimi, Franceville, Balimba. The study was conducted between March and May 2025. The methodology of this study is based on field surveys. Using a questionnaire administered to market gardeners, individual interviews were conducted with 121 randomly selected market gardeners, representing 37%, or more than one-third, of the registered market gardeners (Table 1). The survey form was designed based on several variables concerning the farmer (age, gender, education level, marital status, main occupation), their farm (area, land ownership), their agricultural practices (water source, soil fertilization, crop protection), and the types of vegetables grown. Table 1 shows the distribution of market gardeners surveyed by production site. Nine market gardening sites in the city of Sarh were selected for this study based on the dynamism of their operators. 
Table 1: Distribution of market gardeners surveyed by production site
	Site
	Total number of producers recorded
	Number of producers surveyed
	%

	Maïlao
	35
	13
	37.14

	Kamati
	31
	12
	38.70

	Tombalbaye
	52
	18
	34.61

	Jardin Asecna 
	53
	19
	35.84

	Maïngara
	33
	13
	39.39

	Morrison
	24
	9
	37.5

	Kissimi
	32
	13
	40.62

	Franceville
	9
	4
	44.44

	Balimba
	58
	20
	34.48

	TOTAL
	327
	121
	37.00


Descriptive statistics, using Excel 2021 were used to produce descriptive statistics (means, frequencies, graphs).

3. results 

3.1 Socio-demographic profile of market gardeners

The results concerning the profile of vegetable farmers showed that the majority of farmers were men, representing 86.78% of those surveyed. Women accounted for only 13.22% of the farmers. These farmers ranged in age from 15 to 72 years, with an average age of 31 years. The majority of the vegetable farmers were under 40 years old. The 20-29 age group represented 29.75% of the farmers, and the 30-39 age group represented 23.97% of the farmers surveyed. The age group of 20 to 29 years represented 29.75% of the market gardeners and that of 30 to 39 years represented 23.97% of the market gardeners surveyed. Young people under 20 years old are present with 16.53% and the oldest over 50 years old represent 10.74% of the market gardeners. Adults aged 40 to 49 represent 19.01% of market gardeners. The results showed that the majority of market gardeners were married (7 0.25%). Single people represent a quarter of market gardeners (27.27%). Widowers and divorcees represent 1.65% and 0.83% of market gardeners respectively. In terms of educational level, the majority of market gardeners were educated, with 47.93% have a secondary level, 32.23% have a primary level and 08.26% have reached a higher level. Those who have never been to school represent 11.57% of producers. Market gardening is the main activity for 68.60% of producers.

Table 2: Profile of the market gardeners surveyed
	Variable
	Frequency

	Gender
	Male
	86.78%

	
	Female
	13.22%

	Age
	< 20 years old
	16.53%

	
	20 – 29 years old
	29.75%

	
	30 – 39 years old
	23.97%

	
	40 – 49 years old
	19.01%

	
	≥ 50 years old
	10.74%

	Marital status
	Bachelor
	27.27%

	
	Bride
	70.25%

	
	Divorced
	0.83%

	
	Widower
	01.65%

	Educational level
	Illiterate
	11.57%

	
	Primary
	32.23%

	
	Secondary
	47.93%

	
	Superior
	08.26%

	Main activity
	Yes
	68.60%

	
	No
	31.40%



3.2 Cultivated areas

The size of market gardening farms varies from 42 m² to 1,492 m² with an average of 333 m². The majority of market gardeners surveyed (55.37%) work on an agricultural area of less than 250 m². A quarter of producers operate land with an area between 250 and 500 m². 6.61% of market gardeners operate areas greater than 1,000 m². Figure 1 shows the distribution of market gardeners by area class (in m²) of market gardening farms.




Fig. 1. Farmed area class (m²) 

3.3 Methods of accessing land

Several methods of accessing land exist among market gardeners in Sarh. Table 3 shows the distribution according to the type of land ownership. The most common method of access is inheritance, with more than the majority of market gardeners (56.20%). Some market gardeners resort to renting (19.01%) or purchasing (10.74%). 11.57% of the producers surveyed are established on state land. Sharecropping is used by 2.48%.
Table 3. Mode of access to land 
	Mode 
	Purchase
	Heritage 
	Rental 
	State property 
	Sharecropping

	Frequency
	10.74%
	56.20%
	19.01%
	11.57%
	2.48%




3.4 Crop irrigation

Several sources of irrigation water enable market gardening in the city of Sarh. These include the river (66.67%), traditional wells (16.67%), the river-borehole combination (8.33%) and river-well (8.33%). By production site, market gardeners use the same water source. Irrigation of market garden crops has been based on rudimentary practices using empirical tools (watering cans, buckets, cans, etc.).



Fig. 2. Source of irrigation water

3.5 Soil fertility management

Soil fertility management was based on the use of organic and chemical fertilizers. The majority of producers spread organic matter (83.5%) on their farms as basal fertilizer. Organic matter is composted or spread directly on the market garden plots during or before tillage. However, less than a quarter of producers (23.7%) practiced composting organic matter before using it for soil fertilization. 76.3% of market gardeners directly spread organic fertilizers on their market garden farms. It is important to note, however, that this practice of collecting household waste and animal manure for soil fertilization has contributed significantly to urban sanitation in the municipality.
The study found that 17.36% of producers had not used chemical fertilizers to fertilize their farms. 60.33% of producers combined NPK and urea, while 19.83% used only NPK. Urea was used by 2.48% of market gardeners. The use of chemical fertilizers varies more depending on the market gardener than on the plant's needs. However, it should be noted that almost all producers who have used chemical fertilizers are unaware of the recommended doses depending on the types of crops and their growth cycles.

Table 4. Fertilizer use in the study area

	Fertilizer Type 
	Frequency

	Organic Fertilizer
	Yes 
	83.50%

	
	No
	16.50%

	Mineral Fertilizer
	Urea
	2.48%

	
	NPK and Urea
	60.33%

	
	NPK
	19.83%

	
	No
	17.36%



3.6 Crop Protection

To protect their crops or prevent pests, market gardeners use pesticides or biopesticides. 53.72% of market gardeners use pesticides, while 46.28% use various types of biopesticides to protect their crops. The biopesticides used include neem leaves or seeds, ash, macerate made from chili peppers, moringa leaves, or garlic. These biopesticides are generally used in a traditional manner.
To apply plant protection products, market gardeners use a backpack sprayer with a manual lever or sometimes simple plastic bottles.

3.7 Main cultivated species

The market gardening system was characterized by a diversity of crops. The results of the study in the market gardening areas of the city of Sarh showed that 20 species distributed in 12 families are cultivated.
Table 5. Diversity of species found in cultivated plots
	Families
	Scientific names
	Common names

	Asteraceae
	Lactuca sativa L.
	Lettuce

	Malvaceae
	Abelmoschus esculentus (L.) Moench
	Okra

	
	Hibiscus sabdariffa L.
	Guinea sorrel

	Tiliaceae
	Corchorus olitorius L .
	jute mallow

	Solanaceae
	Lycopersicon esculentum Mill .
	Tomato

	
	Solanum melongena L.
	Eggplant

	
	Capsicum annum L.
	Bell pepper

	
	Capsicum frutescens L.
	Pepper

	Apiaceae
	Apium graveolens L.
	Celery

	
	Petroselinum crispum Mill.
	Parsley

	
	Daucus carota L.
	Carrot

	Amaranthaceae
	Amaranthus hybridus L.
	Amaranth

	Chenopodiaceae
	Beta vulgaris
	Beet

	Liliaceae
	Allium cepa L.
	Onion

	
	Basella alba L.
	Spinach

	Brassicaseae
	Brassica oleracea L.
	Cabbage

	
	Eruca sativa Mill.
	Rocket

	Euphorbiaceae
	Manihot esculenta
	Cassava

	Convolvulaceae
	Ipomea batatas(L.) Lam.
	Potato

	Papilionaceae
	Phaseolus vulgaris L.
	Green bean



The analysis of the table shows that Solanaceae and Apiaceae are the most represented families, with 4 and 3 vegetable species respectively. Malvaceae, Liliaceae, and Brassicaceae are represented with 2 species each. Asteraceae, Tiliaceae, Amaranthaceae, Chenopodiaceae, Euphorbiaceae, Convolvulaceae, and Papilionaceae are also present with one vegetable species each.
Species grown for their leaves are the most represented. In fact, leafy vegetables accounted for 45% of the products grown. 30% of the vegetables produced are fruiting vegetables and 25% are bulb, root, and tuber vegetables. The number of species grown per market gardener varies from 1 to 6 with an average of 3 species per farm.
Market gardeners sell their produce on-site or at city markets. The majority of market gardeners (62%) sell on-site. They sell fresh vegetables to women who come to the production sites to buy their produce. Market garden produce is sold by the crate, and in most cases, payment is made after the sale. Prices are negotiated the day before.



Fig. 3. Distribution of species according to organs consumed  

4. discussion
In Sarh, market gardening is an activity that is developing within the urban fabric despite its lack of consideration in the city's public policies and urban planning activities. The existence of two rivers and numerous lowlands favors agricultural production in all seasons.
In the city of Sarh, market gardeners are predominantly men, representing 86.78% of the market gardeners surveyed. These results are confirmed by those of Ngariban et al (2025). They show that men are the main farmers encountered in the context of urban agriculture in Sarh. The low representation of women can be explained by the physical strength required for this activity. For Ganacadja et al (2022), the high male representation would be due to the arduousness and permanent availability required for maintenance activities on a market gardening site, women are generally called upon to carry out household activities and also take care of children. According to Nazal (2019), market gardening requires an almost permanent presence on the farms (from morning to evening) for maintenance and monitoring in order to avoid damage if we know the vulnerability of these crops. However, women are primarily responsible for domestic activities, so they cannot maintain a constant presence on the farms. Studies by Coulibaly et al. (2021) show that in southern Ivorian cities, urban agriculture is dominated by men, with a rate of 90% in the commune of Cocody in Abidjan and 65% in Divo. In the city of Maroua, Benjamine and Wadou (2023) showed that only 14% of women are involved in urban market gardening production.
Studies conducted by Coulibaly (2023) on urban agriculture and market supply in the city of Korhogo in northern Côte d'Ivoire showed that the majority of market gardeners were women. These results are confirmed by those of Coulibaly (2024). They show that women are the main farmers involved in urban agriculture in Korhogo. This preponderance of women could be linked to a local perception of Senufo society where market gardening is considered an activity reserved for women in order to contribute to domestic consumption. These results are also corroborated by those of Diedhiou, et al. (2018) which shows that urban agriculture in Ziguinchor is dominated by women with a proportion of 84.7%.
The results on the sociodemographic characteristics of the market gardeners surveyed indicated that market gardening is practiced by different age groups of urban dwellers with a predominance of young people. More than 70% of producers are under 40 years old. Similar observations were made by Soukaradji et al. (2017) in Niger, Adebiyi et al. (2019) in Benin, Koné and Fok (2021) in Côte d'Ivoire and Coulibaly et al. (2022) in Burkina Faso and Niger. The remarkable presence of young people under 40 years old in market gardening activity could be seen as a response to unemployment and poverty and represents a strong potential for market gardening in terms of labor. The average age of market gardeners is 31 years. This result is close to that obtained by Ahouangninou (2013) in the cities of southern Benin where the average age is 36.7 years. Nazal (2021) and Nguegang (2008) found average ages of 36.80 and 35 years in N'Djamena and Yaoundé, respectively. The dominance of young people was also observed among market gardeners in Ouagadougou in Burkina Faso by Tarnagda et al. (2017) and in Dakar by Diop (2013). In contrast, Ngakiama et al. (2019) obtained the average age of market gardeners in the city of Kinshasa of 47.29 years with the extremes of 19 and 85 years. 70.25% of market gardeners are married. This result corroborates that of Ngariban et al (2025) where 80.95% of market gardeners are married. In N'Djamena and Niamey, married farmers represent 62.30% (Nazal, 2019) and 73.33% of the producers surveyed (Djibo, 2014) respectively. The results of this study showed that illiterate market gardeners represent 11.57% of producers. This proportion of illiterate’s farmers is slightly below 14.28% reported by Ngariban et al (2025) and 22.81% and 34% of illiterates reported respectively by Ganacadja et al (2022) and Sandrine et al (2017). 8.26% of market gardeners have a university level. These values are lower than those reported by Nazal (2021) who show that approximately 39.58% of producers in the city of N'Djamena have a university level.
Inheritance is the most common method of acquiring plots with 56.20% of the farms surveyed. Ngariban et al (2025) and Doudoua et al (2020) also found inheritance to be the most common method of access with 51.02% and 68.90% of the farms surveyed in Sarh and Moundou respectively. Only 11.57 % of market gardeners operate land belonging to the state domain. This results in the failure to take urban agriculture into account in the city's development plan. Most market gardeners (89%) in Togo farm state-owned land and 9% farm on leased land on the coast (Dovlo, 2007). In contrast, in Libreville (Gabon), the most common method of acquiring land is leasing with 85% (Ganacadja et al, 2022). 
Like land, water is an essential production factor in agriculture. Its availability is particularly sensitive in urban agriculture. The irrigation sources for market gardening are river water, borehole water, and well water. The majority of market gardeners use river water. Some producers use boreholes or wells during the dry season. On the other hand, market gardeners at the same production site use the same water source. This variability in water sources for crops depending on the area has been observed in several African cities by several authors: N'Djamena by Nazal, (2021), Moundou by Doudoua et al (2020), Libreville by Ondo, (2011). 
The study conducted by Dasylva et al (2023) in the commune of Ziguinchor in Senegal showed that the irrigation of market garden farms was based on the use of water from shallow wells. According to these authors, this laborious irrigation technique requires a lot of energy to pump 0.2 to 0.3 m 3 of water per day from wells of depth varying between 8 and 12 m. This irrigation system was considered rudimentary, compared to the gravity-fed system used once a week on mint farms in the province of Settat in Morocco (MAPM, 2008). 
Agriculture as practiced in the city of Sarh could be described as ecologically sustainable and organic in nature due to the heavy use of organic matter to maintain soil fertility on farms. This is particularly the case with 83.5% of market gardeners using household waste, compost and animal manure as fertilizers on their farms. This dominant practice of fertilizing market garden gardens with manure was noted by Ndiaye et al. (2021) in the rural communes of the Kataba 1 district in the north of the Ziguinchor region. This result confirms those of Dasylva et al. (2023) and Kakai et al . (2010) according to whom, the appropriation of the use of compost from urban household waste by certain market gardeners in the cities of Ziguinchor and Cotonou has enabled them to move from urban agriculture to well-organized organic farming in urban spaces and interstices. Unfortunately, given the lack of training of producers in market gardening production techniques, they also resort to chemical fertilizers. 
Although the use of organic matter for soil fertility management is highly developed in the city of Sarh, it is important to note that less than a quarter of producers (23.7%) practice composting beforehand. However, the direct spreading of organic matter that is not completely decomposed is detrimental to crops. Despite the damping-off that its decomposition process could cause, organic matter spread directly on a farm is not beneficial to the crops for which it is intended (Dasylva et al, 2023). This is because the release of nutrients is not immediate and depends on the transformation of organic matter by soil microfauna (Lefèvre, 2015). 
The results of this study showed a diversity of vegetables produced, dominated by leafy vegetables with 45% of cultivated species. This diversity of vegetables with a dominance of leafy vegetables was mentioned by Ngariban et al (2025) in Sarh, Minengu et al (2024) in Kinshasa, Nazal (2021) in N'Djamena, Doudoua et al (2020) in Moundou, Ouédraogo et al (2019) in Bobo-Dioulasso. Kanda et al. (2014) in some cities of Togo and Ba (2007) in Dakar also mentioned this diversity of vegetables but with a dominance of leafy vegetables. Muzingu (2007) showed that vegetable production in Kinshasa is mainly oriented towards the cultivation of leafy vegetables (87%). This high proportion of leafy vegetables can be explained by the predominance of leaf-based sauces in our culinary habits. 
Vegetables produced on urban farms are sold at city markets. Few intermediaries are involved in the marketing chain. Indeed, producers mostly deliver their produce to retailers who sell it directly to consumers. Sometimes sales are made directly between the producer and consumer in the field or at the market. Broutin et al. (2005) reported that marketing channels for market gardening in Senegal are more often short (direct sales or a single intermediary).
5. Conclusion

The results of the characterization of urban agriculture in Sarh show that its main component, market gardening, is an informal activity, practiced by young men and having a level of education for the vast majority. Despite an important hydrographic network, well and borehole water are used for irrigation of crops by some producers. Although the use of organic fertilizer and biopesticides is widespread, market gardeners also use chemical inputs for soil fertilization (urea and NPK) and crop protection (pesticides). The excessive use of chemical inputs and water from wells and boreholes could have an impact on the quality of the vegetables produced and, consequently, could affect the health of city dwellers. The study highlighted a diversity of vegetable species grown with a predominance of leafy vegetables. It is imperative that awareness-raising activities on agro-ecological practices be carried out among these producers to promote sustainable and environmentally friendly urban agriculture. These results provide a basis for reflection on the actions to be taken to integrate urban agriculture into the city's development plan.   
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Frequence	
<	 250 m²	[250 – 500 m²[	[500 – 1 000 m²[	[1 000 – 1 5000 m²[	0.55371900826446285	0.26446280991735538	0.11570247933884298	6.6115702479338845E-2	







River 	Traditional wells	River-borehole	River-well 	0.66666666666666663	0.16666666666666699	8.3333333333333301E-2	8.3333333333333301E-2	

Fréquence	



leafy vegetables 	fruiting vegetables 	bulb, root and tuber vegetables	0.45	0.3	0.25	
