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Abstract: Bacterial wilt caused by Ralstonia solanacearum E. F. Smith is one of the phytobacterioses associated with 
nightshade. It is a market garden crop which is taken into account in the market garden crop development program by INERA 
breeders. It is appropriate to evaluate the behavior of agronomically important accessions with respect to bacterial wilt in 
Burkina Faso to guide the producers’choice. Indeed, five (05) accessions of Gboma (Solanum macrocarpon L.) from the 
INERA Farako-Bâ vegetable seed collection were evaluated under semi-controlled conditions on the experimental site of the 
INERA Farako-Bâ bacteriology laboratory. The vegetative development of plants, the susceptibility of accessions to disease, 
and the number of fruits were evaluated in a completely randomized design with ten (10) repetitions by accession. At the end 
of this study, the best agronomic performances were recorded with GBLS13; GBRT6; GBBD4. The average disease index rate 
obtained in each pot is higher than the potential threshold for the disease manifestation (more than 80%). The lowest rates were 
recorded with the GBL19 and GBBD4 accessions. All accessions tested were found to be susceptible to bacterial wilt. The 
recorded accessions have a low incidence rate (GBBL19 and GBBD4 from Sissili) gave more fruits compared to the others. 
Due to the importance of cultivation, it is appropriate to test a wide range of Gboma accessions availability in Burkina Faso. 
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1. Introduction 

Agriculture is the main income-generating activity in 
Burkina Faso. It is an agriculture essentially based on cereal 
crops. However, vegetable crops have increasingly occupied 
an important place in recent years and constitute one of the 
main sources of monetary income for households in rural 
areas [1]. Nowadays, African-type vegetables, which for a 
long time were considered secondary, are gradually being 
taken into account at national and international levels 
because of their nutritional values in the diet of rural areas 

and the real risk of genetic erosion. which threaten them [2]. 
Among these vegetables we can cite the African eggplants 
which occupy the third (3rd) place after the tomato and the 
onion [3]. It is one of the most commonly grown and 
consumed leaves and fruits vegetables in tropical Africa [4, 
5]. It brings together several species such as Solanum 

aethiopicum, Solanum macrocarpon and others. Indeed, 
African eggplants provide large amounts of nutrients, such as 
carotenes and ascorbic acid which give an important role in 
nutrient metabolism and slowing degenerative diseases [6, 7]. 
Despite all these advantages, Gboma is subject to bacterial 



208 Traoré Oumarou et al.:  Resistance of Local Eggplant Accessions to Bacterial Wilt Caused by Ralstonia solenacerum in   
Burkina Faso 

wilt caused by Ralstonia solanacearum like other Solanaceae 
[8, 9]. Indeed, diverse strains with aggressiveness levels of 
more than 80% have been identified in market garden in 
Burkina Faso [10]. This disease causes more than 100% loss 
of Solanaceae crops in the open fields [11]. In view of the 
recent studies of the genetic diversity of Gboma existing in 
Burkina Faso and its valorization [5]. It is therefore 
appropriate to test the sensitivity of local accessions to 
bacterial wilt to anticipate and to guide the producers and 
breeders’ choice. 

2. Material and Methods 

2.1. Experimental Site 

The trial was conducted in a semi-controlled environment 
in Bobo-Dioulasso on the experimental site of INERA-
Farako-Bâ bacteriology laboratory. The geographical 
coordinates of the site are 11°15’61.1” from North Latitude 
and -004°28’60.0” from West Longitude. The climate of the 
study area is tropical with a rainy season from April to 
October and a dry season from November to March. 

2.2. Material 

The vegetable material consists in five (05) accessions of 
Gboma from Sissili and Sanguié (Table 1). This material was 
provided by the team of market garden seed breeders at 
INERA Farako-Bâ. Their choice is explained by the 
preliminary results of their observed agronomic performance 
[12]. 

Table 1. Screened accessions. 

Accessions Provinces Sites of collect Climatic zones 

GBRT7 Sanguié Réo Soudano-sahelien 
GBLS13 Sissili Léo Soudanien 
GBRT6 Sanguié Réo Soudano-sahelien 
GBLB19 Sissili Léo Soudanien 
GBBD4 Sissili Biéha Soudanien 

Source: [12]. 

2.3. Used Strains 

One virulent (85%) bacterial strains of phylotype I 
(RUN5612 /DFGS542-I-31) was used to evaluate the 
resistance or tolerance of all the accessions [10]. In addition, 
laboratory equipment for bacterial cultures, test maintenance 
products, were also used: K optimal (Lambda-Cyhalothrine 
15g/L + Acetampride20g/L;EC) for foliar treatments against 
insect pests and mites, NPK (15-15-15) and urea (46% N) as 
fertilizer. 

2.4. Methodology 

The experimental design is a completely randomized block of 
five (05) treatments (5 accessions) repeated 10 times each. The 
plants were transplanted 21 days after germination in the nursery 
into five (05) liters the pots previously containing potting soil 
sterilized at 100°C enriched with compost (30t. ha-1). The pots 

were placed on an area of 21 m2. NPK (15-15-15) at 300 Kg.ha-1 
and Urea (46% N) at 100 Kg.ha-1 were applied to the plants 
respectively on the 15th and 30th day after transplanting. The 
pesticide at a dose of 1L.ha-1 was applied every 10 days. The 
plants were watered regularly. The scarified roots of three-week-
old plants were inoculated with 10 mL of bacterial suspension 
calibrated at 108CFU. mL-1 [13]. 

Data is collected every three (03) days after the first 
appearance of symptoms (Figure 1) and on one month. 
During the observations, the bacterial wilt index was noted 
on the plants according to the scale (Table 2) [14]. The height 
and diameter of the collar were measured using respectively 
a graduated ruler and a digital caliper. The average dates of 
flowering and fruit set are obtained by observation for each 
accession after sowing. The average number of fruits was 
evaluated by weekly counting per plant and by treatments. 

 

A: Healthy plant; B: Sick plant 

Figure 1. Symptoms of Bacterial Wilt on Gboma. 

Table 2. Bacterial wilt symptom rating scale. 

Number Sensitivity Symptoms 

0 Resistants No symptom 
1 Moderately A sick leaf 
2 Moderately two diseased leaves 
3 sensitive Four or more diseased leaves 
4 sensitive Dead plant 

The evaluation of the wilting index (FI) takes into account 
the notes 3 and 4. Thus, IF is expressed according to the 
formula of [15]. 

IF=
�����

��
� 100 

IF is the bacterial wilt index at day after transplant (DAT); 
tk is the number of JARs during the observation. The wilting 
index data at different dates made it possible to evaluate the 
severity of the disease on these same dates and its evolution 
over time (AUDPC=f(t)). 
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AUDPC (t) is an area under disease progression days after 
transplanting; IFBi corresponds to IFB on the previous day of 
observation; IFB i + 1 corresponds to IFB on the day of 
observation; ti - 1 is the date of the rating; ti is the date of the 
previous observation. 
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2.5. Statistical Analysis 

The collected data were entered into the Microsoft EXCEL 
2016 spreadsheet. This spreadsheet was used to construct the 
graphs. The data were analyzed with RStudio 3.5.3 software). 
Analysis of variance was carried out using the Rcmdr 
package following Duncan's multiple comparison test. 

3. Results and Discussion 

3.1. Height and Diameter of the Collar of Accessions 

Analysis of the data reveals a significant difference 

between the average heights of the different accessions tested 
(P=0.02 and R2=0.2). The average heights of the five (05) 
accessions are between 10 cm and 32 cm (Figure 2A). 
Accessions M2 (GBRT7), M3 (GBRT6) and M4 (GBBL19) 
have statistically similar median heights and are large 
compared to M1 (GBL13) and M5 (GBBD4). Regarding the 
diameter of the plant collar (figure 2B), we notice that there 
is no remarkable difference between the different accessions. 
All accessions have an average stem thickness of between 6 
and 8 mm. The greatest thickness (7.6mm) of the collar was 
recorded with GBLS13 (M1) from Sissili and GBRT6 (M3) 
from Sanguié; then the smallest thickness (6;89) was 
recorded with GBBD4 (M5) from Sissili. 

 

Figure 2. Average heights and diameter of the different tested accessions. 

3.2. Date of Flowering, Fruit Set and Number of Fruits 

The table 3 presents the analysis results on the average 
dates of flowering and fruit set on the one hand and on the 
other hand the number of fruits obtained by accessions. 
Indeed, there is a significant difference between the average 
flowering and fruit setting dates of the accessions. All 
accessions have flowering dates between 70 and 80 Days 
after sowing (DAS). The latest date (80 DAS) was observed 
with GBBD4 (M5). However, the GBRT6 (M3) and 

GBBL19 (M4) accessions were the earliest with 70 Days 
after sowing (DAS). As for the average fruit setting dates, 
observation of the table shows a difference between the five 
(05) accessions. Fruit set evolves with flowering dates. Thus, 
the fruits appear early (around 78 days) on GBBL19 (M4) 
and late (around 93 days) on GBBD4 (M5). Considering the 
number of fruits evaluated, we notice that there is no 
statistical difference between the accessions. However, the 
greatest number of fruits (4) was recorded on the early and 
late accessions. 

Table 3. Average dates of flowering, fruit set and average number of fruits per accession. 

Accessions Average flowering dates Average fruit setting dates Average number of fruits 

M1 (GBL13) 74.8 ab 85.3 b 2 a 

M2 (GBRT7) 73.5 b 83.7 bc 3 a 

M3 (GBRT6) 70.1 b 81.5 bc 3 a 

M4 (GBLB19) 70.1 b 78.3 c 4 a 

M5 (GBBD4) 79.7 a 92.6 a 4 a 

 

3.3. Disease Incidence 

The figure 3 below shows the disease index rate recorded 
on the different accessions. The highest rate was observed 

with GBRT7 (M2) with a percentage of 94.4% and the lowest 
disease index rate with GBBL19 and GBBD4 (82.22%). The 
incidences recorded by accession are well above the 
threshold of harm to cultivation. 
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Figure 3. Bacterial wilt index by treatement. 

3.4. Disease Progression 

The figure 4 shows a rapid evolution of the disease from 
the first period of observations with all accessions. The 
majority of accessions reached 100% disease manifestation 
from the fourth observation period (20 days after inoculation). 
There are three disease severity groups out of the five (05) 
accessions. Indeed, the GBL13 (M1) and GBRT7 (M2) 
accessions reached 100% between the first period of 
observations (6 days after inoculation). The GBRT6 (M3) 
and GBBD4 (M5) accessions reached 100% manifestation of 
the disease from the third observation period (15 days after 
inoculation). The disease progression is relatively low on the 
GBBL19 (M4) accession compared to the others. In fact, the 
disease appeared on all the plants in the fourth period of 
observations (20 days after inoculation). 

 

Figure 4. Disease progression by accession. 

4. Discussion 

The best vegetative growth parameters measured (heights, 
crown diameter) were recorded on the GBLS13, GBRT6 and 
GBBD4 accessions. Accessions do not have the same 
capacity for root systems to absorb nutrients and water. This 
explains the difference observed in vegetative development 
and growth for each accession. Our results agree with those 
of [12]. Indeed, out of all the 32 evaluated accessions, 
GBLS13 and GBBD4 are among the 5 accessions which 
presented significant vegetative growth. The accessions 
having received the same quantity of nutrient element, the 

difference observed in thickness could be explained by the 
fact that the cambium possessed by each accession does not 
produce the same quantity of new cells intended for growth 
in diameter plant. The variability observed in the average 
flowering dates of each accession could be explained by the 
difference in their genetic characteristics. Indeed, the study 
by [12] showed four (04) groups based on their 
agromorphological performance. These results are consistent 
with previous studies by [2] which showed great genetic 
variability in the african’s eggsplants. As for the total number 
of fruits, a difference is observed between the accessions. 
The analysis shows us that accessions with a long cycle 
(average date of flowering and late fruit set) gave more fruits 
compared to accessions with an early cycle. The significant 
differences between the minimum and maximum values 
reflect a great variability of accessions. These results are in 
agreement with those of [2, 16, 17] which demonstrated the 
existence of great variability in African eggplant accessions. 
The analysis of the results shows that the disease was less 
severe in the first moments of observation on the GBLB19 
accessions. Indeed, the accessions received the same dose of 
inoculum and subjected to the same climatic conditions. Thus, 
the difference in behavior is due to the genetic characteristics 
that each accession possesses. Each accession has its own 
genes which give it a certain resistance to the pathogen. The 
high sensitivity of the five (05) accessions to bacterial wilt 
would be linked to the genetic characteristics of the species. 
Indeed, similar studies have shown a sensitivity of more than 
80% of the species Solanum macrocarpon compared to the 
species Solanum aethiopicum which recorded less than 20% 
with respect to bacterial wilt in Ivory Coast [4]. Also, 
Solanum macrocarpon plants used as rootstock in Congo 
showed susceptibility to bacterial wilt greater than 50% [18]. 

5. Conclusion 

The present study is part of the dynamic of finding Gboma 

accessions resistant or tolerant to Ralstonia solanacearum 
and presenting interesting agronomic characteristics. At the 
end of this study, the best agronomic performances were 
recorded with GBLS13; GBRT6; GBBD4. The average 
disease index rate obtained in each pot is higher than the 
potential threshold for disease manifestation. The lowest 
rates were recorded at GBL19 and GBBD4 (82.22%). In 
short, we notice that the accessions used are all sensitive to 
bacterial wilt. Also, the accessions with a low incidence rate 
gave more fruits unlike those with the highest incidence rate. 
Seeing the high sensitivity of the five (05) accessions to the 
disease, it is appropriate to do direct studies on the selection 
of resistant varieties, to test other Gboma accessions from 
other agroclimatic zones and to train producers and 
agricultural agents on good agricultural practices to further 
reduce pressure in the production areas of Gboma. 
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