
 

Vol. 17(9), pp. 85-92, October 2023 

DOI: 10.5897/AJPS2022.2295   

Article Number: D4FE33B71484 

ISSN 1996-0824 

Copyright©2023 

Author(s) retain the copyright of this article 

http://www.academicjournals.org/AJPS 

 

 
African Journal of Plant Science 

 
 
 
 

Full Length Research Paper 
 

Effects of four plants and solarization on bacterial wilt 
of tomato caused by Ralstonia solanacearum E. F. 

Smith in Burkina Faso 
 

Oumarou Traoré1*, Yacouba Sawadogo3, Fousseni Boro2 and Issa Wonni2 

 
1Research Institute in Applied Sciences and Technologies, Natural Substances Department, National Center of Scientific 

and Technological Research (CNRST), West Regional Direction, 01BP 2393 Bobo-Dioulasso 01, Burkina Faso. 
2Bacteriology Laboratory, Institute of the Environment and Agricultural Research, National Center of Scientific and 

Technological Research (CNRST), Faroko-Bâ station, 01 BP 910 Bobo-Dioulasso 01, Burkina Faso. 
3Ministry of Agriculture, Animal and Fisheries Resources, National Agricultural Training School of Matourkou, 01 BP: 130 

Bobo Dioulasso, Burkina Faso. 
 

Received 2 December, 2022; Accepted 2 May, 2023 
 

Bacterial wilt caused by Ralstonia solanacearum is a major constraint in tomato production. 
Experiments were carried out using four sanitised plants and solarization in a semi- controlled 
environment and in the field to reduce the infectious potential of the soil in R. solanacearum. The 
experimental design used is a randomized Fisher block with eight (8) treatments composed of Ocimum 
basilicom, Ocimum gratissimum, Allium cepa, Crotalaria retusa, solarization, untreated control, 
bactericide (IDEFIX) and the biocontrol indicator (Rossol). Seventy days after the implementation in the 
field, the initial infectious potential of 1.07×108 CFU g-1 of dry soil increased to 4.11×107 CFU g-1 of dry 
soil, an average reduction of 55.63%. O. gratissimum is the best sanitizing plant with 68.18% reduction 
in the infectious potential of the soil. In a semi-controlled environment C. retusa recorded the greatest 
reduction (73.96%) of the infectious potential of the soil among the sanitizing plants. The greatest 
reductions in disease incidence in the field were observed with solarization (60%) followed by C. retusa 
(58%). 
 
Key words: Ocimum basilicom, Ocimum gratissimum, Infectious potential, Sanitizing, tomato, semi-controlled 
environment. 

 
 
INTRODUCTION 
 
Bacterial wilt caused by Ralstonia solanacearum is one of 
the major biotic contraints of tomato (Mansfield et al., 
2012). This bacteriosis can cause losses of more than 
90% in tomato cultivation (Ouédraogo and d'Arondel, 
1994).  The  control  of  this  disease represents  a  major 

challenge for market gardeners. Cultural, biological, 
genetic and chemical control have been investigated to 
control this disease. The use of synthetic chemical 
pesticides degrades the environment and human health 
(Wu et al., 2012). Faced with this threat, it is imperative to 
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consider appropriate and environmentally friendly 
solutions such as the association of tomatoes with 
aromatic plants (Bianchi et al., 2006; Son et al., 2018). 
Indeed, sanitizing plants and solarization have given 
significant results on the disease in Martinique 
(Fernandes et al., 2012; Launay, 2012). It is within this 
dynamic that the sanitizing effects of four local plants and 
solarization were evaluated on the manifestation of the 
disease to increasing tomato production. 
 
 
MATERIALS AND METHODS 
 
Experimental sites 
 
The study was conducted in a semi-controlled environment at the 
bacteriology laboratory of INERA Farako-Bâ (11° 09' 21.6'' Latitude 
North and 004° 17' 09.7'' Longitude West) and in the open field on 
the market garden site of a producer in Toussiana located 53 km 
from Bobo-Dioulasso (10° 50' 32.4'' Latitude North and 004° 39' 
36.6'' Longitude West). 
 
 
Plant material  
 
The plant material used was composed of four local plants 
(Ocimum basilicum L., Ocimum gratissimum L., Crotalaria retusa L. 
and Allium cepa L.) and rossol variety of tomato. It is a short cycle 
variety (80-90 days) and with a fixed habit (FAO, 2008). It adapts to 
the agro-climatic conditions of the region and can be produced in 
any season. The choice of this variety is due to its sensitivity to 
bacterial wilt, and its tolerance to Verticillium, Fusarium oxysporum 
and nematodes (V.F.N). 
 
 
Pathogen used 
 
The pathogen used in a semi-controlled environment is the local 
strain NMDG 111 (Phylotype I/ Sequevar 31) of R. solanacearum 
with an aggressiveness of nearly 100 (Traoré et al., 2022). In the 
open field; the infestation was natural. 
 
 
Fertilizers and phytosanitary products 
 
The organic manure used was compost made from cow manure at 
a dose of 18 T ha-1. NPK (15-15-15) at a dose of 300 kg ha-1 and 
urea (46%) at a dose of 200 kg ha-1 served as mineral fertilizers. 
Mancozeb (Dithane M 45) was used against fungi at 2 kg ha-1, 
Cypermetrine (Cypercal 50 EC) against insects used at 1 L ha-1 and 
Profenofos (Arsenal 50 EC) against mites used at 1 kg ha-1 and 
Idéfix (65.5% copper hydroxide) used at 2 kg ha-1 as control. 
 
 
Experimental setup 
 
The trials were conducted in a semi-controlled environment (the 
growing medium was sterile and the pots were in trays) to assess 
the effect of the plants on the pathogen in vivo. The experimental 
design was a completely randomized block consisting of eight (08) 
treatments repeated five times. The plants were transplanted into 
pots containing culture substrates previously sterilized at 100°C for 
30 min. The infestation consisted of infesting the injured roots of 
each plant with 15 mL of R. solanacearum inoculum at a 
concentration of 108 CFU mL-1. The experimental field design was a 
randomized   Fisher   block,   of  eight  treatments  repeated  in  five  

 
 
 
 
blocks. Each block was composed of eight (08) modalities arranged 
randomly. The distances between the elementary plots (EP) were 
0.5 m and 1 m between the blocks. Each EP was 5.76 m² (2.4 × 2.4 
m) including 3.6 m² of usable area. The tomato plants were placed 
on ridges and each EP had 28 plants. The trial was conducted in 
three phases. The first phase of 70 days remained unchanged; the 
second phase consisted of cutting the plants to make mulch on the  
elementary plots and the third phase consisted of planting the 
tomato on all of the elementary plots. The transplanting was carried 
out in the evening after a good watering. The plants were rooted 
down to the collar and soil carefully packed around the roots. One 
week after transplanting, dead or faded plants were replaced with 
healthy plants. The maintenance focused mainly on 
weeding/hoeing, fertilization and phytosanitary treatment as 
needed. 
 
 

Data collected 
 
Observations were made on 10 mediums plants to avoid edge 
effects in the open field. Symptoms were noted weekly by counting 
wilted plants. This count began two weeks after transplantation. 
Disease progression was monitored over four weeks. The severity 
was noted on plants according to the scale of Coupat-Goutaland et 
al. (2011). The wilt index (WI) was expressed by the formula 
described by Jeger and Viljanen-Rollinson (2001): 
 

𝑊𝐼 =
𝑁

𝑁𝑡
𝑥100 

 
WI: Wilt Index; N: Number of wilted plants;  Nt: Total number of 
plants observed. 
 

 
 
AUDPC (tk) corresponds to area under the disease progress curve 
(disease progression kinetics) at × days after sowing/transplanting, 
IFi corresponds to IF on the previous day of observation, IFi+1 
corresponds to IF on the day of observation, ti+1 corresponds to the 
rating date and ti corresponds to the date of the previous 
observation. 
 
 

Evaluation of the infectious potential of market garden soils in 
the open field 
 
Soil samples were taken from the six market garden sites with high 
production from Solanaceae crops area using the technique derived 
from Pochon and Tardieux (1962). Indeed, an average sample of 
10 g of soil per elementary plot was collected at a depth of 10 to 20 
cm. This collection was done in five (05) points following the 
diagonals of each plot. The samples were shaken at 250 rpm for 2 
h in extraction buffer (0.85% NaCl) in the laboratory. 1 mL of each 
stirred sample was then used to prepare 4 decreasing 
concentrations (10-1,10-2,10-3 and 10-4) in vials each containing 9 
mL of sterile nutrient broth. Finally 10 μL of each dilution including 
the initial suspension were spread on semi-selective agar medium 
(SMSA) and incubated for 48 to 72 h at a temperature of 28 to 
30°C. 

The counting of the typical virulent colonies of Ralstonia 
solanacearum was followed using Pétri dishes according to the ISO 
7218 (1985) standard. The determination of the number N of 
bacteria was determined by the following formula: 
 

𝑁 =
∑C

v ∗ (n1 + n2 ∗ 0.1) ∗ d
 

 
 
  
 

i=1 

k=1 

AUDPC (tk) =∑ (IFi + IFi+1) (ti+1 - ti) / 2 
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Figure 1. Effect of treatments on the inoculum potential of the soil in a semi-controlled environment. Column numbers assigned the 
same letter do not differ significantly at the 5% threshold (Newman-Keuls Test). 
Source: Authors 

 
 
 
∑C corresponds to the sum of the colonies counted, v being the 
volume of the solution used, d is the dilution of the 1st dish, n1 is 
the number of dishes of the 1st dilution used in the calculation, n2 is 
the number of dishes of the 2nd dilution and N is the number of 
bacteria in CFU mL-1, 0.1 is the constant. Finally, the CFU g-1 of dry 
soil (Ns) is obtained by multiplying N by 10 on the humidity 
coefficient of the sample. 

 

Ns= 
𝑁∗10

(1−𝐻𝑠)
            

 
10 corresponding to the mass of moist soil used, Hs being the 
moisture coefficient and N being the CFU mL-1. 

 
 
Data processing 
 
The data obtained was entered using an Excel version 2016 
spreadsheet. This spreadsheet was also used to construct the 
graphs. The analysis of variance following the Newman-Keuls 
multiple comparison tests were carried out with the XLSTAT 
2007.07.02 software at the 5% threshold. 

 
 
RESULTS  
 
Effects of different treatments on the infectious 
potential of the soil in a semi-controlled environment 
 
The analysis of the results shows a very highly significant 
difference between the sanitizing treatments and the 
tomato (P = 0.0001). Indeed, a reduction of the 
innoculum of the order of 6.82 107 ± 2.94 107 CFU g-1 
was notice (Figure 1). Moreover, the solarization and the 
bactericide respectively give  the  best  reductions  in  the 

infectious potential of the soil (99.64 and 97.22%). 
Among the plants, the greatest reduction was obtained 
with C. retusa (73.96%). 
 
 
Evaluation of the infectious potential of the soil in the 
field 
 
Of the 40 soil samples taken, it appears that the soil of 
the experimental site is infected (Figure 2). Indeed, the 
inoculum rate is between 272×105 and 37×107 CFU g-1 of 
dry soil. The average infectious potential of said site is 
estimated at 1.07×108 CFU g-1 of dry soil ±8.05×107 CFU 
g-1. The comparison of the means does not show any 
significant difference between the infectious potential of 
the elementary plots (P = 0.32). 
 
 
Field disease incidence in pre-trials 
 
During the pre-trial phase, the incidence of the disease 
was evaluated in the tomato plots. The analysis of Figure 
3 shows a mortality of more than 50% from the 15th day 
after transplanting (DAT). This mortality evolved to reach 
100% in the tomato plots at the 36th DAT. 
 
 
Effects of different treatments on the inoculum 
potential of soil in the field 
 
The analysis of soil samples in the field during 70 days 
after the implementation of the various  treatments shows  
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Figure 2. Initial inoculum potential of the experimental soil. 
Source: Authors 

 
 
 

 
 

Figure 3. Progression of cumulative mortality of tomato. 
Source: Authors 

 
 
 

that the inoculum potential in the soil has decreased. It 
went from 107×106 to 411×105 CFU g-1 of dry soil. The 
reduction is of the order of 69×106 ± 669×105, that is an 
average reduction of 55.63 ± 27.8%. The analysis of the 
results (Figure 4) of the inoculum potential shows a very 
highly significant difference between the control and the 
other treatments (P = 0.0001).  
 
 
Effects of different treatments on disease incidence 
in the field 
 
Figure   5  shows  the  effects  of  treatments  on  disease  

incidence. The comparison of the means of the different 
treatments shows a reduction in tomato mortality of 41.0 
± 24.05%. There is a very highly significant difference 
between the treatments (P = 0.0001). The best sanitizing 
treatment is solarization with a reduction in tomato plant 
mortality of 60% compared to bare soil (34%). The other 
sanitizing treatments give statistically equal results. 

The analysis of Figure 6 shows a very highly significant 
difference in the severity of the disease in tomato 
compared to sanitizing treatments (P= 0.0001). From the 
22nd DAT (days after treatment) the disease appears in 
all treatments. The progression of the disease is 
remarkable  (11%  to  more than 26%) in the plots having  
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Figure 4. Effects of treatments on the inoculum potential of soil in the field. Numbers assigned the same letter do not differ significantly at 
the 5% threshold (Newman-Keuls Test). 
Source: Authors 

 
 
 

 
 

Figure 5. Effects of treatments on tomato mortality. Numbers assigned the same letter do not differ significantly at the 5% threshold 
(Newman-Keuls Test). 
Source : Authors 

 
 
 

received the tomato compared to the other treatments 
during the observations. In fact, solarization and C. 
retusa differ significantly from other treatments with an 
evolution of the disease between 4 and 10%. 
 
 
DISCUSSION 
 
The   presence   and    the  high  rate  of  inoculum  of  R.  

solanacearum on the experimental site in Toussiana 
would be due to the monoculture of Solanaceae (tomato, 
eggplant, pepper, etc.). Indeed, the monoculture favors 
the conservation of the bacterium in the rhizosphere 
(Granada and Sequeira, 1983). A similar study showed 
that repeated monoculture of potato favored the 
multiplication of bacterial wilt in Niger (Adam, 1996). Also, 
the location of the site at the bottom of the slope could 
favor  the  drainage and the accumulation of the inoculum  
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Figure 6. Disease progression over time. 
Source: Authors 

 
 
 
of the fields upstream on the test plot. This is what 
several authors indicate in their work, in particular Olsson 
(1976) and Farag et al. (1999). Furthermore, the 
proximity of the test site to the water course could create 
an environment favorable to the development of the 
disease. Thus, according to Kelman (1953) and 
Buddenhagen and Kelman (1964) the bacterium survives 
better in moist, well-drained soil than in dry or flooded soil 
and its optimum temperature for survival is between 30 
and 35°C. In addition, soil of the site has a sandy 
dominance which is favorable to the preservation and 
development of the bacteria (He et al., 1983). The results 
obtained corroborate those of Somtoré (2017) who 
evaluated 1.37×105 CFU g-1 of dry soil as  the average 
inoculum potential of the Yéguérosso market gardening 
site in the same province. In addition, the work of Somé 
(2001) and Nikiéma (2016) showed the presence of the 
bacterium in vegetable plots in Toussiana. The presence 
of phylotype I on the site would be due to exchanges of 
germplasms with neighboring countries such as Côte 
d'Ivoire where phylotype I is found. Thus the transport 
and use of infested plant material could be the cause of 
the dissemination of R. solanacearum (Hayward, 1991). 
Moreover, the importation of latently infested potato 
tubers is believed to be the cause of outbreaks of 
bacterial wilt declared in Europe (Digat and Caffier, 
1996). This strong presence of phylotype I is in 
accordance with the work of Ouédraogo (1998) who  also 

reported the presence of phylotype I (Race 1, biovar III 
and IV) in Burkina Faso. Similarly, Théra et al. (2010) had 
come to the same result in Mali on potatoes, as well as 
N'Guessan et al. (2012) in Ivory Coast. The high 
incidence of the disease in the trial in just four (4) weeks 
after transplanting, 56 DAS, would be explained by the 
virulence of phylotype I (Traoré et al., 2018) and the large 
amount of inoculum in the soil, in the sense that the 
optimum threshold for inducing the disease is 108 CFU.g-

1 of dry soil (Winstead and Kelman, 1952). Similarly, it is 
noted that the cv. Rossol is sensitive to bacterial wilt 
(Somtoré, 2017). Moreover, environmental factors 
(temperature, sunshine) strongly influence the incidence 
of the disease (Buddenhagen and Elsasser, 1962). The 
results obtained corroborate those of Somtoré (2017) 
who evaluated 1.37×105 CFU g-1 of dry soil; the average 
infectious potential of the Yéguérosso market gardening 
site in the same province. The decrease in the quantity of 
soil inoculum and the reduction in the incidence of the 
disease by the onion would be due to the fact that it is not 
a host of R. solanacearum (Groshens, 2009; Deberdt et 
al., 2012). In addition, the root emission of thiosulfinate 
and the strong mycorrhization of the onion do not favor 
the development of the bacteria (Fernandes et al., 2012). 
This reducing effect attributed to the emission of mixed 
thiosulfinate by the roots has been successfully 
demonstrated during rotations and tomato associations 
with  Allium  (Yu,  1999).   Aqueous    extracts   of   Allium  

 

 

 



 
 
 
 
fistulosum also showed strong sanitizing power on R. 
solanacearum in natural soil (Groshens, 2009). The same 
effects observed in C. retusa could be explained by the 
combination of several factors. C. retusa produces 
exudates (pyrrolizidine), which have a biocidal effect on R 
solanacearum (Fernandes et al., 2012, Damien, 2013). 
Moreover, the high frequency of mycorrhization (3-12 
times more than tomato) and nodulation, which promotes 
nitrogen nutrition in C. retusa, could promote the 
multiplication of microorganisms antagonistic to R. 
solanacearum. Antagonism creates competition for the 
colonization of nutrient sites (Zhu and Yao, 2004, 
Fernandes et al., 2012). The nitrogenous nutrition of 
tomato stimulates its defense mechanism, hence the 
reduction in the incidence of the disease (Fernandes et 
al., 2012). These results are consistent with previous 
work by Fernandes et al. (2012) and Damien (2013), with 
the use of C. spectabilis. 

The remarkable effect of solarization is likely linked to 
the fact that the transparent plastic film creates a high 
temperature (> 43°C), which makes it possible to reduce 
the quantity of bacteria in the soil; and therefore the 
incidence of the disease is reduced (Gamliel et al., 2000). 
The strong increase observed in the inoculum potential in 
semi-controlled environment compared to the field would 
be linked to the late inoculation which allowed the tomato 
plants to reach the fruiting stage with the disease and 
remained in the pots until the sampling period (Hayward, 
1991).  
 
 

Conclusion 
 

The aim of this study was to reduce the incidence of 
bacterial wilt caused by R. solanacearum through the 
process of sanitation of the plants. The evaluation of the 
inoculum potential showed that the study site is infected 
with an average of 1.07×108 CFU g-1 of soil. The various 
treatments reduced the inoculum potential of the soil in R. 
solanacearum by 68.22% in a semi-controlled 
environment and by 55.63% in the open field. The 
incidence of the disease fell by 41% in the open field. The 
best sanitizing plant, in a semi-controlled environment, is 
C. retusa (73.96%), and O. basilicum (66.8%). In the 
field, O. gratissimum is the best sanitizing plant with 
68.18% reduction in inoculum potential. The disease 
manifests less with C. retusa in the field. Bare soil 
registers the lowest reduction at all levels. The 
monoculture of tomato increases the infectious potential 
of the soil and the incidence of the disease. The 
sanitizing plants are an alternative for fighting against this 
disease. 
 
 

COMPETING INTERESTS  
 

The authors declare that they have no competing 
interests. 

Traoré et al.          91 
 
 
 
ACKNOWLEDGMENTS  
 
The authors address their sincere thanks to FONRID for 
their financial and technical support. 
 
 
REFERENCES  
 
Adam T (1996). Maladies parasitaires des plantes à tubercules 

cultivées au Niger (Manioc, Patate douce, Pomme de terre). Rapport 
de consultation. INRAN, PCI, CERRA, Niamey (Niger), 48p. 

Bianchi FJJA, Booij CJH, Tscharntke T (2006). Sustainable pest 
regulation in agricultural landscapes : a review on landscape 
composition, biodiversity and natural pest control. Proceedings of the 
Royal Society Biology (273) : 1715-1727. 

Buddenhagen IW, Elsasser TA (1962). An insect spread bacterial wilt 
epiphytotic of bluggoe banana. Nature 194:164-165. 

Buddenhagen IW, Kelman A (1964). Biological and physiological 
aspects of bacterial wilt caused by Pseudomonas solanacearum. 
Annual Review of Phytopathology 2:294-230. 

Coupat-Goutaland B, Bernillon D, Guidot A, Prior P, Nesme X, Bertolla 
F (2011). Ralstonia solanacearum virulence increased following large 
inter strain gene transfers by natural transformation. Molecular Plant 
Microbe Interactions 24:497-505. 

Damien R (2013). Effet assainissant de plantes de service contre le 
flétrissement bactérien de la tomate sur la parcelle de Rivière 
Lézarde (Martinique, saison 2:40. 

Deberdt P, Perrin B, Coranson-Beaudu R, Duyck P, Wicker E (2012). 
Effect of Allium fistulosum Extract on Ralstonia solanacearum 
populations and tomato bacterial wilt. Plant Disease 96:687-692. 

Digat B, Caffier D (1996). "Pourriture brune" de la pomme de terre, 
flétrissement bactérien sur la tomate. Alerte face à une redoutable 
maladie des Solanacées. Phytoma-la Défense des Végétaux 482:33-
37. 

Farag N, Stead DE, Janse JD (1999). Ralstonia (Pseudomonas) 
solanacearum race 3, biovar 2, detected in surface (irrigation) water 
in Egypt. Journal of Phytopathology 147:485-487. 

Fernandes P, Peninna D, Marie C, Sire D, Minatchi S, Régine CB, Goze 
E (2012). Des plantes assainissantes candidates pour réduire le 
flétrissement bactérien de la tomate dans les conditions de la 
Martinique. Cirad-PRAM, BP 214 Petit-Morne, 97285 Le Lamentin 
Cedex 2:27. 

Gamliel A, Austerweil M, Kritzman G (2000). Non-chemical approach to 
soilborne pest management organic amendments, Crop Protection 
19: 847-853. 

Granada GA, Sequeira L (1983). Survivaloi Pseudomonas 
solanacearum in soil, rhizosphere, and plants roots. Canadian 
Journal of Microbiology 29:433-440. 

Groshens E (2009). Étude expérimentale du statut hôte et du pouvoir 
bactéricide d'espèces végétales candidates. Rapport de stage long 
au Cirad-PRAM de la Martinique 67 p. 

Hayward AC (1991). Biology and epidemiology of bacterial wilt caused 
by Pseudomonas solanacearum. Annual Reviews of Phytopathology 
29:65-87. 

He LY, Sequeira L, Kelman A (1983). Characteristics of strains of 
Pseudomonas solanacearum from china. Plant Disease 67:1357-
1361. 

ISO 7218 (1985). Microbiology, General guidance for microbiological 
examinations pp. 579-678. 

Jeger MJ, Viljanen-Robinson S (2001). The use of the area under the 
disease-progress curve (AUDPC) to assess quantitative disease 
resistance in crop cultivars. Theoretical and Applied Genetics 102:32-
40. 

Kelman A (1953). The bacterial wilt caused by Pseudomonas 
solanacearum. North Carolina. Agricultural Experiment Station 
Technical Bulletin 99:1-194. 

Launay J (2012). Etude de la faisabilité d’une méthode de lutte 
innovante et agroécologique contre le flétrissement bactérien : cas de 
la Guyane 61 p. 

Mansfield J, Genin S,  Magori  S,  Citovsky V, Sriariyanum M, Ronald P,  



92          Afr. J. Plant Sci. 
 
 
 
Dow M, Verdier V, Beer S, Machado M, Toth I, Salmond G, Foster G 

(2012). Top 10 plant pathogenic bacteria in molecular plant 
pathology. Molecular Plant Pathology 13:614-629. 

N’Guessan CA, Abo K, Fondio L, Chiroleu F, Lebeau A, Poussier S, 
Wicker E, Koné D (2012). So near and yet so far: the specific case of 
Ralstonia solanacearum populations from Côte d’Ivoire in Africa. 
Phytopathology 102:733-740. 

Nikiéma JC (2016). Evaluation de la résistance de 14 variétés et 
accessions de tomate au flétrissement bactérien causé par Ralstonia 
solanacearum en liaison avec le potentiel infectieux du sol. 53 p. 

Olsson K (1976). Experience of brown rot caused by Pseudomonas 
solanacearum (Smith) in Sweden. EPPO Bulletin 6:199-207. 

Ouédraogo L (1998). Detection of phytopathogenic bacteria in seeds 
and stems of tomato, eggplant and pepper from Burkina Faso. 
Rapport de spécialisation 60 p. 

Ouédraogo L, D’arondel De HJ (1994). Le flétrissement bactérien au 
Burkina Faso. Communication présentée à la réunion annuelle de 
l’U.C.T.R. /P.V. tenue à Dakar du 01 au 09 Avril 12 p.  

Pochon J, Tardieux P (1962). Technique d’analyse en microbiologie du 
sol. Édition de la Tourelle, Saint-Mandé, Paris, France 111 p. 

Somé SP (2001). Influence de la fertilisation organique de la tomate sur 
le développement du flétrissement bactérien causé par Ralstonia 
solanacearum. Mémoire d’ingénieur.de développement Rural/ 
Université Polytechnique de Bobo Dioulasso, Burkina Faso 62 p. 

Somtoré E (2017). Evaluation du potentiel infectieux des sols 
maraichers et de la résistance de 19 variétés de tomate 
(Lycopersicom esculentum Mill) au flétrissement bactérien causé par 
Ralstonia  solanacearum (E. F. Smith1896) dans la région des Hauts 
Bassin du Burkina Faso. Mémoire de fin de cycle en vue de 
l’obtention du diplôme d’Ingénieur d’agriculture 67 p. 

Son D, Bonzi S, Somda I, Legreve A, Schiffers B (2018). Efficacy of 
Ocimum basilicum L. extracts against the tomato wilt (Fusarium 
oxysporum f. sp. radicislycopersici) in Burkina Faso. Communications 
in Agricultural and Applied Biological Sciences 83(2):17-27. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
Théra AT, Jacobsen BJ, Neher OT (2010). Bacterial Wilt of Solanaceae 

cause by Ralstonia solanacearum Race 1 Biovar 3 in Mali. Plant 
Disease 94(3):372-372. 

Traoré O, Boro F, Wonni I, Ouédraogo R, Ouédraogo L, Somda I 
(2018). Évaluation des effets de fumiers de volaille, de vache et de 
porc sur le flétrissement bactérien de la tomate (Lycopersicon 
esculentum Mill) causé par Ralstonia solanacearum E. F. Smith. 
Afrique Science 14(1):24-33. 

Traoré O, Wonni I, Cellier G, Boro F, Alibert A, Zombré TC, Ouédraogo 
SL, Somda I (2022). Genetic and pathogenic diversity of Ralstonia 
solanacearum species complex strains isolated in Burkina Faso, 
Journal of Phytopathology 171:1-11. 

Winstead NN, Kelman A (1952). Inoculation techniques for evaluating 
resistance to Pseudomonos solanacearum. Phytopathologie 42 : 
628-634. 

WU A (2012). Synthesis and antibacterial activity against Ralstonia 
solanacearum for novel hydrazone derivatives containing a pyridine 
moiety 56 p. 

Yu JR (1999). Allelopathic suppression of Pseudomonas solanacearum 
of tomato in tomato chinese chive intercropping system. Journal of 
chemical ecology 25:2409-2417. 

Zhu H, Yao J (2004). Localized and systemic increase of phenols in 
tomato roots induced by Glomus versiforme inhibits Ralstonia 
solanacearum. Journal of Phytophathology 152:537-542. 

 


