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The screening of resistant cultivars of pepper against environmental stress, 
such as drought and salinity, is a challenge to be addressed in Benin. 
However, it needs to be done in order to improve production and with 
regard to the importance of pepper in the country. This study was designed 
to evaluate the response of three selected pepper cultivars (Adologbo, 
Gbatakin, and TPS0251) to the production of calluses with a view to a large 
multiplication by somatic embryogenesis. The production of a large number 
of uniform materials is also essential for the selection of salinity-resistant 
varieties. Young leave explants collected from plants aged 15, 21 and 30 days 
after transplantation were grown on Murashige and Skoog mineral-based 
mediums complemented by 2,4-D and BAP at 2 mg/L and 1,86 mg/L 
respectively. Four weeks after cultivation, it was observed that the rate of 
induction of callus was not genotype-dependent and was not higher than 50 
per cent on average for any cultivar of pepper. Callus was obtained only from 
explants collected from 30-day-old plants and all of the three cultivars were 
embryonic. These results will help as a basis to boost the production of plant 
material through somatic embryogenesis, which will help in the selection of 
resistant against cultivars. 
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INTRODUCTION 
 
Chili pepper (Capsicum spp.) is a domesticated plant that 
originated from South and Central America. It is cultivated 
as vegetables and used worldwide as condiments, sweet 
peppers, hot peppers or as dried powder of different 
colors (Ravishankar et al., 2003). It is cultivated all over 
the world with essential importance in the human diet 
(Jin et al., 2009; Dias et al., 2013; Wahyuni et al., 2011). 
Chilli is produced in different areas of Benin, particularly 
in the plateau region, in the alluvial plains, in the valleys, 
in the lowlands, and the coast with four cropping systems 
namely: the pluvial system, the cultivation of recession, 
lowland cultivation and the irrigated system. It is one of 
the most cultivated and consumed vegetable crops and 
which undoubtedly occupies a prominent place in 
households.  

Furthermore, it constitutes a significant source of 
income for potential farmers (PNUD, 2015). However, its 

culture faces many biotic (pests, diseases) and abiotic 
(drought, salinity) stresses which cause serious yield 
losses (Othman et al., 2010). Salinity is one of the most 
important environmental constraints that limit plant 
productivity, especially in arid and semi-arid climates 
(Husain et al., 2009). In Africa, nearly 40 million hectares 
are affected by salinization, representing 2% of the total 
cultivated surface. Market gardeners in southern Benin 
recognize the salinity of irrigation water and sea spray as 
a major problem for their activities (Orobiyi et al., 2013; 
Déguénon, 2018). Indeed, recent work conducted by 
laboratory of Plant physiology and abiotic stresses studies  
team and partners showed that the coastal zone of Benin, 
mainly dedicated to the production of market garden 
crops including chilli, is facing salinity problems due to 
irrigation water (Gandonou et al., 2012). Among the most 
effective  methods  of   controlling  salinity   stress  is  the  
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Table 1. Characteristics of selected pepper cultivars 
 

Characteristics  Adologbo Gbatakin TPS 0251 
Fruit color  Red or orange Red Bright red 
Cycle length  3 to 4 months 1 month 3 months and halh 
Productivity 3 to 5 t/ha 7 to 10 t/ha 8 to 15 t/ha 
Average fruit weight  2g 3g 6g 
Fruit shape Elongated Ovoid Elongated 

 
 
 
creation of resistant or tolerant varieties using 
biotechnological tools. Thus, the eventual somaclonal 
variation generated by in vitro cultures through the callus 
stage has been used in several species for the creation of 
lines and plants tolerant to various environmental 
stresses (Lutts and Kinet, 1998; Gandonou et al., 2012). 
The study was therefore conducted to evaluate the 
aptitude of three pepper cultivars from Benin  for callus 
production  
 
 
MATERIALS AND METHODS 
 
Plant material and experiment  
 
Seeds of  three local pepper cultivars (Adologbo, Gbatakin 
and TPS0251), were obtained from Market Gardening 
Crops Program of the Benin National Institute for 
Agricultural Research (INRAB). The characteristics of 
selected cultivars are presented in Table 1. 

The seeds of the three peppers cultivars were 
germinated in a germinator filled with a mixture of soil 
and sand. The youngest leaves of 15-days, 21-days, and 
30-days old seedlings of chili first rinsed with Tween 20 
detergent for 30 minutes, then soaked in 70% ethanol for 
1 minute and surface disinfected with 0.1 % mercuric 
chloride (HgCl2) solution for 5 minutes. Afterwards, these 
were washed 3–4 times with autoclaved distilled water, 5 
minutes each time, in a laminar flow hood. Leaves were 
then rinsed with sterile distilled water three times for 
three minutes. Explants of at least 1 cm2 were cut and 
transferred onto semi-solid culture medium. 

Murashige and Skoog (MS) mineral-based culture 
medium supplemented with 2,4-D and BAP at the rate of 2 
mg/l and 1.86 mg/l respectively. Prepared culture media 
were autoclaved for 20 minutes at 121°C and allowed to 
cool in the culture room for later use. The work was 
carried out under the laminar flow hood, previously 
sterilized with UV and 70% ethanol and instruments were 
properly sterilized for this purpose. 

The experiments were arranged in Completely 
Randomized Design (CRD) with six replications. Cultured 
explants were placed in the dark at a constant 
temperature of 26°C and 60% relative humidity for 4 
weeks. 

At callus stage, difference between embryogenic and 
non-embryogenic callus was made on the basis of the 
external appearance (texture, color and shape) of callus. 

Embryogenic calli were compact and characterized by 
their white color and globular structure while non-
embryogenic calli were moist, translucent and brown in 
color. 
 
Data collection and analysis 
 
After four weeks, number of explants that produced callus 
and the quality of callus were determined. The percentage 
of induced callus (PC) was determined according to 
Kumar et al. (2010) formula. 
 

 
 
Capacity of embryogenic calli was expressed as a 
percentage of embryogenic calli production (PCE) given 
by the formula 
 

 
 
The descriptive statistics (mean, frequency and standard 
deviation) on the rate of calli produced and the rate of 
embryogenic callus was carried out for the three cultivars. 
The test of two means was performed to assess the ability 
of the cultivars to produce calli using MINITAB 16 
software. 

 
 
RESULTS 

 
Callus induction 

 
After four weeks of culture, the explants of the cultivars 
Adologbo, Gbatakin and TPS0251 induced whitish calli 
The callus induction rate (50 %) was observed in 
Adologbo and Gbatakin while cultivar TPS0251 showed 
33.33% of callus. Percentage of induced callus was 
statistically similar (P=0.677). Figure 1 showed Callus 
induction rate of three pepper cultivars 

Subculturing on same media was favorable to the callus 
growth as they had visible growth after four weeks 
(Figure 2). 
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Figure 1: Callus induction rate of three pepper cultivars  

 

Values with same letter are not significantly different (P = 0.677) 
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Figure 2: Callus induced in chilli pepper cultivars 
 

A: Callus induced for cultivar Adologbo, B: Callus induced for cultivar Gbatakin, C: Callus induced for cultivar TPS 0251. 

 
 
 
Formation of embryogenic calli 
 
All calli produced by the 3 pepper cultivars evolved into 
embryogenic calli. Thus, there was no significant 
difference (P ˃ 0.05) between the rate of embryogenic 
calli produced by the different cultivars of peppers. 
Cultivars Adologbo, Gbatakin and TPS0251 showed 100% 
embryogenic calli produced (Figure 3). 
In terms of texture, all the induced calli of the different 
cultivars developed into detachable grain, after two 
weeks of subcultures of the calli. Therefore, all induced 
calli were embryogenic (Figure 4). 
 
 
DISCUSSION 
 
The present study indicated that chilli cultivars grown in 
Benin can be used for calli induction in. Callus induction 

(callogenesis) is an essential step during varieties 
creation and genetic improvement of plants using in vitro 
tissues culture. Plant tissue is an important source of 
genetic variability and can be viewed as a stock of genetic 
material but it is difficult to obtain callus from certain 
genotypes (Gueye et al., 2009). The embryogenic capacity 
of leaf cells explants depends on tissue age and on the 
duration and the formation of callus is genotype-
dependent (Gueye et al., 2009).This callogenesis was 
initiated with three cultivars of chilli pepper during our 
research.  

Our study aimed to obtain calli from leaf explants of 
three different pepper cultivars (Adologbo, Gbatakin and 
TPS0251) to determine the quality of these calli. In order 
to obtain these calli only one induction medium was used. 
This medium was a combination of two growth 
regulators: 2 mg / l of 2,4-D + 1.86 mg / l of BAP. Plant 
hormones play  a  crucial  role in   the  development  and  
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Figure 3: Differentiation rate of induced callus into embryogenic callus 
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Figure 4: Formation of embryogeniccallithe 3 different cultivars.  
 

D: Embryogeniccallifrom explant of cultivar Adologbo, E: Embryogeniccalli induced from explant of cultivar Gbatakin, F: Embryogeniccalli 
induced from explant of cultivar TPS0251. 

 
 
 
growth of plants. Both auxins and cytokinins are needed 
synergistically to induce cell division and growth in plant 
tissue cultures (Kothari et al., 2009). The presence of 2,4-
D and BAP in our induction medium was sufficient for the 
induction of callogenesis in young leaves of chilli peppers 
of three cultivars. The interaction between these two 
growth regulators was positive for callus induction, which 
was expected, since in general adequate balance between 
auxins and cytokinins is required for the differentiation of 
specialized cells in leaf explants of Capsicum annuum. 
Another significant observation was made in sweet potato 
by Bett et al. (2015) confirming the highest percentage of 
callus produced with leaf explants was using 2 mg/L of 
2,4-D while stem explants produced the best results with 
higher range of 5 mg/L. The response of plants cultivated 
in vitro with plant hormones depends to the type of 
explants and the genotype of the plant. Other studies 

reveal that callus induction from leaf explants, hypocotyls 
or cotyledons of Capsicum spp. respond better under the 
influence of 2,4-D than any other form of auxin 
(Umameshwari and Lalitha, 2007; Rao and Sangapure, 
2014) or even with 2,4-D alone (Filho, 2006; 
Kittipongpatana et al., 2007, Gueye et al., 2009). Leaf 
explants from plants aged for 4 week were used for the 
cultivars of Adologbo, Gbatakin and TPS0251. Our 
approach is supported by the work that uses leaf explants 
of two pepper cultivars, "Edino" and “Brujo", 3 to 4 weeks 
old for callus induction. Furthermore, Kumar (2010) has 
used foliar explants of chilli pepper plants of 14 to 15 days 
old to obtain callus. Chilli pepper is one of the recalcitrant 
plants for in vitro dedifferentiation and regeneration 
(Pishbin et al., 2014).  

The responses of tissue cultures are greatly influenced 
by three main factors such as: physiology of mother plant,  



 
 
 
 
in vitro manipulation and in vitro stress physiology 
(Benson, 2000). The concentrations used for 2,4- D 
(2mg/L) and BAP (1.86 mg/L) was favorable to obtain 
high percentage of callus from the the four-weeks leaf 
explants of Adologbo, Gbatakin, and TPS0251 cultivars.  
 
 
CONCLUSION 
 
The present study presents the advantage of achieving 
production of callus in three pepper cultivars (Adologbo, 
Gbatakin and TPS0251) produced in Benin. The use of 
these two growth regulators 2,4-D and BAP only 
encouraged calli induction in all three cultivars from four 
week old explants. The percentage of callus inductions 
obtained indicates that the medium used is suitable for 
the three cultivars of pepper. It is also important to note 
that all the calli obtained from the three cultivars are 
embryonic calli. These results are the basis for any genetic 
improvement of the somatic embryogenesis in the pepper 
cultivars study. 
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