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Abstract: The tomato (Lycopersicon esculentum Mill) is one of the most important vegetables in the world. It holds an 

important place in the human diet. Tomatoes are used in many traditional dishes in Mali. They are produced mainly in three 

regions which are: Koulikoro, Ségou and Sikasso. Despite its importance in the country, its production is subject to many 

constraints. In order to identify local knowledge on bacterial wilt and other constraints related to tomato cultivation in the 

major tomato production areas in Mali, a survey was conducted in these areas in 2018. The results of this survey show that the 

vast majority of tomato growers in the major production areas produce tomatoes between the months of December and March 

just after the cereal harvest. Several diseases were reported by the producers on the plots, but the most devastating was 

bacterial wilt (Ralstonia Solanacearum), of which all producers have knowledge. According to the producers the causes of 

bacterial wilt are multiple, it can be caused by acid soils, irrigation water, poor soils, termites etc. The damage is estimated at 

100% yield loss by some growers and the majority believe that there is no treatment for R. solanacearum. Diseases were 

identified as major constraints to tomato production in Mali, specifically bacterial wilt. 
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1. Introduction 

Tomato (Lycopersicon esculentum Mill) is belonging to 

the large family Solanaceae. This family includes other 

species that are also well known [1] such as potato, tobacco, 

bell pepper, eggplant and pepper. Tomato is one of the most 

widely grown crops in the world. It is produced in more than 

170 countries around the world [2], making it the first 

vegetable after potato and the second most important global 

food resource after cereals. It is adapted to a wide range of 

growing conditions and intended for fresh consumption or 

industrial processing [3]. 

Tomato are produced throughout Mali. However, 85% of 

production comes from three regions: Koulikoro, Ségou, and 

Sikasso. The largest production area is the Segou region with 

more than 38% of tomato production in Mali [4]. It is also an 

important source of income for producers in these production 

areas. Despite this importance, its production is still low due 

to the still poorly understood phytosanitary problems that 

tomatoes are confronted with. Among the phytosanitary 

problems, bacterial wilt caused by Ralstonia Solanacearum is 

one of the most alarming. It is widespread in all tomato 

growing areas. 

The main objective of this study is to identify indigenous 
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knowledge on bacterial wilt and other constraints related to 

tomato cultivation in the major tomato growing areas of Mali. 

2. Material and Methods 

2.1. Survey Site Choice and Description 

To carry out the survey, agents from extension services or 

research, from the Regional Directions of Agriculture (DRA), 

from the Regional Directions of the OHVN and from the 

Regional Centers of Agronomic Research (CRRA) of the 

IER in the regions involved were solicited, for the choice of 

the main tomato production areas (Figure 1) and the choice 

of producers in the different regions. 

Koulikoro region; district of Kati (12°44'48.001" North, 

8°4'17" West), located 15 km from Bamako, on the Dakar-

Niger national railroad line linking Bamako to Kayes and 

Dakar; and national roads (RN3) Bamako-Kolokani and 

(RN24) Kati-Négéla-Kita. The climate is Sudano-Sahelian, 

with a rainfall of between 550 and 850 mm per year. The 

highest temperatures reach 40°C. The dominant soil types are 

ferruginous, tropical, hydromorphic. In this district three 

villages have been designated: Komitan, Sonityni, and 

Baguinéda. 

Ségou region; district of Niono (14°15′09″ north, 5°59′34″ 

west), has a Sahelian type climate, the average rainfall is 

425mm per year. The average annual temperature is 29.7°C. 

The dominant soil types are brown-red soils consisting of 

flattened dunes and sandy plains. Two villages have been 

selected: km39 and Molodo. 

Sikasso region; district of Sikasso (11°19'0.001" north, 

5°40'0.001" west) has a tropical Sudanian climate, 

subdivided into two climatic zones: the humid Sudanian zone 

and the Guinean zone. It is the wettest area in Mali and the 

one that receives the most water (700 to 1,500 mm/year). The 

average annual temperature is 27°C. The dominant soil types 

are gravelly, silty-clay, silty-sandy, clay and hydromorphic. 

Only one village was chosen: the village of M'Pegnesso. 

 

Figure 1. Map of Mali with target regions and sites. 

2.2. Survey Questionnaire 

To perform the survey a questionnaire was developed in 

2018. This questionnaire was administered in the form of 

interviews during field trips to villages in the Kati, Niono 

and Sikasso districts. The information collected concerned: 

some characteristics of the respondents' farms, their 

experiences in tomato production, the periods of tomato 

production in the areas, the tomato varieties grown, the 

diseases observed on tomato plots, knowledge of bacterial 
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wilt (R. solanacearum), constraints related to tomato 

production in the study area, etc. 

The survey opened each time with an information session 

to remind each respondent of the objectives and work 

methodology, often in the presence of a rural development or 

agricultural research officer. The respondents responded 

individually and the interview was conducted according to 

their availability and in the local language. 

The questionnaire was made up of open-ended questions, 

i.e., questions that are not limited to specific answers and 

that allow respondents to express their opinions, and closed 

(fixed) questions that direct respondents to a group of 

predefined answers, such as yes/no, true/false, or multiple 

choice. 

2.3. Data Collection and Analysis 

Data for each survey form were inputted into Microsoft 

Excel and then imported into IBM SPSS (Statistical Package 

for Social Science) version 25 software. The data were 

analyzed using non-parametric statistics and summarized as 

means, frequencies, or percentages as shown in the tables and 

graphs in the results section. 

3. Results 

3.1. Characterization of the Exploitations 

The survey involved 80 tomato producers in the study areas, 

of which 7% were women and 93% were men (Table 1). 

Table 1. Repartition of producers by site. 

Region District Village Number of producers 

Koulikoro Kati 

Komitan, 10 

Sonityni, 10 

Baguinéda 10 

Ségou Niono 
km39 15 

Molodo 15 

Sikasso Sikasso M’Pegnesso 20 

Total 80 

The average age of respondents was 46 years, and have been in tomato production for an average of 22 years (Table 2). The 

average total area of the producers surveyed is 4 ha and the plots reserved for tomato production have an average area of 0.5 ha 

(Table 2). 

Table 2. Description of the exploitation. 

Characteristics Minimum Maximum Mean Standard deviation 

Age 30 65 45,6 10,3 

Experience in production (years) 5 40 22,2 10,9 

Total area of the farm (ha) 0,25 32,00 4,0 7,8 

Area under tomato (ha 0,25 1,00 0,5 0,3 

 

3.2. Tomato Production Periods in Mali 

Tomatoes are produced during different periods of the year; 

40% of growers grow tomatoes between December and 

March, 25% grow them throughout the year, and only 5% 

grow them between April and July (Figure 2). 

 
Figure 2. Tomato production periods in the year. 

3.3. Type of Tomato Varieties Grown 

Improved tomato varieties are grown in large part in all 

regions, used by 65% of producers, followed by hybrid 

varieties (Figure 3). Only 5% of producers report use of local 

varieties. 

 
Figure 3. Type of tomato varieties grown by producers. 

3.4. Origin of Seeds of Cultivated Varieties 

The results of the survey reveal that 85% of the seeds come 

from seed companies, 10% from agricultural research structures 
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and 5% from exchanges between producers (Figure 4). 

 

Figure 4. Origin of seeds of cultivated varieties. 

3.5. Disease and Pest Presence in Tomato Plots 

The presence of diseases and pest on the plots was reported by 95% of the producers (Figure 5). 

 
Figure 5. Presence of diseases and pest on the plots. 

The most reported diseases on the plots were bacterial wilt (37%), followed by virosis (21%) and worms (16%) (Figure 6). 

 

Figure 6. Types of diseases observed in tomato plots. 
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3.6. Producers' Knowledge About Bacterial Wilt  

(R. solanacearum) 

The results of the survey revealed that 97% of tomato 

growers know about bacterial wilt. Only 3% of producers had 

no knowledge of R. solanacearum (Figure 7). 

Producers listed several causes of bacterial wilt presented 

in Figure 8. Acidic soils were cited by 25% of growers as a 

reason for bacterial wilt, 15% reported irrigation water, poor 

soils and termites as reasons. 5% did not provide an answer. 

 

Figure 7. Producers' knowledge about bacterial wilt (R. solanacearum). 

 
Figure 8. Bacterial wilt (R. solanacearum) causes cited by producers. 

The results on the estimation of R. solanacearum damage 

by producers are presented in Figure 9. Damage was 

estimated at 100% yield loss by 10% of growers, 60% of 

growers estimated damage at 50-75% yield loss, 16% 

estimated damage at 25-50% yield loss and 14% estimated 

damage at 5-25% yield loss (Figure 9). 

 
Figure 9. Producers' damage estimation of R. solanacearum. 

As a means of controlling R. solanacearum, producers 

cited several options, but the large majority (70%) felt that 

there was no means of fighting this disease; on the other hand, 

15% proposed chemical control and 5% biological control, 

while 5% proposed nematode control or fallowing (Figure 

10). 

 
Figure 10. Methods of control of R. solanacearum suggested by the 

producers. 
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3.7. Other Constraints Related to Tomato Production 

Diseases were reported as the main constraint in tomato 

production by 45% of producers followed by lack of water 

with 25%, lack of market is cited by 15% of producers, 10% 

highlighted the lack of training and the lack of adapted 

tomato varieties was reported by only 5% of producers 

(Figure 11). 

 
Figure 11. Tomato production constraints listed by the producers. 

4. Discussion 

The results of the survey of tomato growers in the 

Koulikoro, Segou and Sikasso regions reveal that the average 

experience of the growers surveyed in tomato production 

ranges from 5 to 40 years. The size of the tomato plots in the 

study areas varied from 0.25 to 1 ha. These results highlight 

that the three zones are the main areas of the old tomato 

production basins in Mali. These results confirm the study by 

Maïga [5] on technical-economic reference systems: 

diffusion of irrigation and production technologies in Mali 

and by Gergely [6], on the competitiveness of agricultural 

sectors in Mali. 

The survey reveals that the large majority of tomato 

production occurs between the months of December and 

March just after the cereal harvest, mainly during the dry 

season. These revelations confirm the results of Kelly [7] 

who state that currently, Malian tomatoes for consumption in 

the country are produced mainly during the dry season, and 

the studies of Maïga [5] who state that tomato cultivation in 

Mali gives better results in the cool and dry season 

(December to July). The tomato varieties grown in Mali are 

mostly all improved varieties supplied by seed companies. 

Many of these varieties are not virus resistant and not 

adapted to all production seasons. 

The results of the survey revealed that R. solanacearum is 

known by 97% of the producers, only 3% are unaware of this 

disease. The 60% of the producers estimate the damage 

caused by R. solanacearum between 50 to 70% of production 

loss. On the other hand, 10% estimate a 100% loss. 

According to Cariglia, [8] bacterial wilt can cause up to 90% 

yield losses in potato and tomato crops depending on the 

country and the season. 

Producers interviewed listed several causes of bacterial 

wilt due to R. solanacearum. Acidic soil was cited by 25% of 

producers, irrigation water (15%), poor soil (15%), and 

termites (15%). According to Blancard and Prior, [9], the 

presence of root-knot nematodes (Meloidogyne incognita) in 

the same soils exacerbates bacterial wilt damage. And also 

indicate that ferralitic or recent (alluvial, volcanic) clay soils 

with a kaolinite or halloysite type sheet, at pH between 5 and 

7 are the most easily contaminated by R. solanacearum 

because, highly receptive. Runoff and irrigation water 

leaching contaminated soils constitute another mode of 

dissemination of R. solanacearum [10, 11]. 

As a method of control against R. solanacearum the 

majority of producers (70%) responded that there is no 

method of control against R. solanacearum, which confirms 

the statements of Juliette, [12], according to her there is no 

effective chemical control existing against the bacterial wilt 

disease due to R. solanacearum. The use of chemical 

products was suggested by 15%, on the other hand 5% 

propose biological control with Neem extracts and 5% prefer 

fallow. Lebas, [13], suggests that there are several ways to 

control the wilt agent R. solanacearum. A combination of 

these methods is ideal, such as the use of resistant/tolerant 

varieties, fallowing to reduce bacterial inoculum, the use of 

healthy disinfected materials and the use of organic 

amendments (cover crops or green manures). The presence of 

diseases on the plots was reported by 95% of the producers. 

Tomato diseases were reported as a major constraint to 

tomato production by the producers surveyed and the most 

reported disease on the plots was bacterial wilt by 37% of the 

producers followed by lack of water (drought) by 25% and 

the lack of a market to sell the production (15%). Kelly, [7], 

identified two most important constraints: The producers' 

inability to avoid a market glut by staggering production over 

time during increased tomato productivity and the prevalence 

of tomato yellow leaf cupping disease (TYLCV). Tangara, 

[14], reports that tomato growers also face challenges related 

to pest attacks, insects, plant diseases and weed invasion. The 

lack of training was reported by 10% of respondents, the 

same problem of lack of training was reported by Samassé et 

al. [15] in their survey with mango producers in the 

Koulikoro district in Mali. Only 5% of producers reported the 

lack of adapted seeds as a production constraint. According 

to Drabo [16], in Mali, on the other hand, market gardeners 

face constraints related to the availability of water, but also 

limited access in terms of quantity and quality of seeds. 

5. Conclusion 

In Mali, the tomato is largely produced. A survey 

conducted in the three major producing areas (Koulikoro, 

Segou and Sikasso) in Mali, shows that tomato producers 

have a long experience in tomato production, more than 20 

years on average, and own large tomato production plots. 

The vast majority of producers produce the tomato between 

the months of December and March just after the cereal 

harvest. All of the tomato plots in the surveyed areas are 

infested with diseases. The most common disease is bacterial 

wilt, followed by virosis. Almost all the producers have 
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knowledge about bacterial wilt (Ralstonia Solanacearum). 

According to the producers, there are many causes of 

bacterial wilt, such as acidic soils, irrigation water, poor soils, 

termites, etc. The damage is estimated at 100% yield loss by 

some producers. The majority of producers find that there is 

no way to control R. solanacearum. Diseases are major 

constraints to tomato production in these areas. Finally, after 

the diseases, another challenge emerges: that of the lack of 

organization and remuneration in marketing, with fluctuating 

and low prices during periods of overproduction. 
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