4

“ (S Scientifi Agricultural Sciences, 2025, 16(4), 412-429
cientific ) . .

‘ ‘: Research https.//www.surp:org/Journal/as

94% Publishing ISSN Online: 2156-8561

o,

ISSN Print: 2156-8553

Stalk Sweet Sorghum [Sorghum bicolor (L.)
Moench] from Burkina Faso: Genetic Diversity,
Importance, and Prospects for Variety
Improvement

Salif Berthél, Wendmanegda Hermann Tondé1*”, Pingawindé Sawadogoz,
Josiane Tiendrebeogo3, Korotimi Démé1, Nerbéwendé Sawadogo?

"Laboratoire Biosciences, Ecole Doctorale Sciences et Technologies (EDST), Université Joseph KI-ZERBO, Ouagadougou,
Burkina Faso

*Centre Universitaire de Tenkodogo, Université Thomas SANKARA, Tenkodogo, Burkina Faso

*Institut Supérieur de Développement Durable (ISDD), Université Yembila-Abdoulaye-TOGUYENI, Fada N’Gourma,

Burkina Faso
Email: *whermanntonde@gmail.com

How to cite this paper: Berthé, S., Tondé,
W.H., Sawadogo, P., Tiendrebeogo, J., Démé,
K. and Sawadogo, N. (2025) Stalk Sweet Sor-
ghum [Sorghum bicolor (L.) Moench] from
Burkina Faso: Genetic Diversity, Importance,
and Prospects for Variety Improvement. Ag-
ricultural Sciences, 16, 412-429.
https://doi.org/10.4236/as.2025.164026

Received: March 19, 2025
Accepted: April 13, 2025
Published: April 16, 2025

Copyright © 2025 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Sweet stalk sorghum [Sorghum bicolor (L.) Moench] is a type of sorghum
characterized by the sugary juice in its fresh stalk. It is predominantly culti-
vated in Burkina Faso for its stalk, which is consumed as a snack. However,
sweet stalk sorghum remains underutilized in Burkina Faso due to the lack of
awareness of its vast potential. Furthermore, few investigations on sweet stalk
sorghum were carried out by research programs in Burkina Faso, except pre-
liminary studies initiated by the Plant Genetics and Breeding Team of the Uni-
versity of Ouagadougou in 2008. This review seeks to consolidate findings
from various research efforts on this crop, specifically focusing on indigenous
knowledge, genetic diversity, and nutritional value, with the aim of proposing
strategies for varietal improvement and broader utilization in Burkina Faso. A
critical analysis of the key findings on sweet stalk sorghum was carried out,
revealing a significant agro-morphological variability when compared to other
sorghum varieties. This analysis also identified potential avenues for the de-
velopment of forage sorghum, as well as exploration into biofuel production
and the possible biotic threats to the crop. Notably, genetic traits such as “stay
green” and photoperiod sensitivity in sweet stalk sorghum could contribute to
the development of drought-tolerant varieties. Moreover, sweet stalk sorghum
could contribute to the diversification of local food resources through the use
of both the grains and the juicy, sweet stalks. Furthermore, several prospects,
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such as the development of forage sorghum varieties, investigations for biofuel
production, and potential biotic threats, have also been identified. This review
provides a scientific basis for future breeding programs aimed at enhancing
this crop’s potential in Burkina Faso.
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Sweet Stalk Sorghum, Genetic Diversity, Importance, Valorization,
Burkina Faso

1. Introduction

Sorghum [Sorghum bicolor (L.) Moench] is grown in several semi-arid regions of
the world for human food, animal feed, and various other uses [1] [2]. In Burkina
Faso, sorghum is a heritage for farmers, with several types being cultivated [3] [4].
These include grain sorghum, dye sorghum, sweet grain sorghum, and sweet stalk
sorghum. Grain sorghum is the most widely cultivated for its grains, which are
used in the preparation of local dishes such as “#6” and porridge [1] [2]. The
sprouted grains are dried and ground to produce a local beer called “dolo” [5] [6].
Dye sorghum is grown exclusively for its red pigment, extracted from the antho-
cyanin-rich leaf sheaths after the stalks are crushed and macerated [7] [8]. As for
the sweet sorghums, they are mainly grown for their sugary grains in the doughy
stage, hence the name sweet grain sorghum [9], for their juicy, sugary fresh stalk,
referred to as sweet stalk sorghum [10] [11]. Sweet stalk sorghum is characterized
by a significant accumulation of sugars, with sucrose being the main one [12]. The
production of this sorghum contributes to the diversification of food and eco-
nomic needs for households in Sub-Saharan Africa [13]. It is also used for bioeth-
anol, sugar, syrup, and alcohol production [13] [14]. In Burkina Faso, it is primar-
ily cultivated for its sweet stalk, which is chewed like sugarcane to extract the sweet
juice [15]. All of these uses can be achieved while preserving grain and forage pro-
duction, which are important for human and animal nutrition [16]. Despite the
nutritional and socio-economic benefits of sweet stalk sorghum, its production
remains marginal in Burkina Faso when compared to other major food and cash
crops, especially grain sorghum [17]. It is underutilized by the population, and its
cultivation is still limited to small areas, notably in household fields [17]. One of
the main constraints to the expansion of sweet stalk sorghum production is its
limited use due to the lack of knowledge about its potential, although recent stud-
ies have shown genetic diversity [17], indigenous knowledge related to this crop
[17] [18], and its relationships with other types of sorghum cultivated in Burkina
Faso [17]-[20]. The conservation, maintenance, and valorization of this minor
crop could be achieved through a better understanding of its agronomic and so-
cio-economic potential, as well as future opportunities for selection and genetic
improvement of this species. Hence, the purpose of this literature review is to (i)

highlight the benefits of sweet stalk sorghum, particularly the local knowledge, its
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genetic diversity, and its significance and (ii) propose strategies for varietal im-

provement for its valorization in Burkina Faso.

2. Methodology

This review focuses on the exploitation of research work primarily conducted on
sweet stalk sorghum in Burkina Faso. The main documents utilized were Master’s
theses, Advanced Studies Diploma (ASD) theses, Doctoral theses, and scientific
articles. These various works were analyzed in order to establish an overview and
provide a critical analysis of the main findings on sweet stalk sorghum. In addi-
tion, some lines and/or areas of research on this plant genetic resource that have
not yet been tackled or have been very little explored were presented in the form

of perspectives.

3. Results
3.1. Genetic and Ethnobotanical Characteristics

3.1.1. Genetic Characteristics

Sweet stalk sorghum, like other cultivated types of sorghum, is an annual mono-
cotyledonous plant belonging to the Poaceae family, the genus Sorghum, and the
species bicolor [21]. It is a diploid species with a base chromosome number of n
= 10 [22]. Sweet stalk sorghum in Burkina Faso constitutes a pool of important
genes [17]. Indeed, various collection expeditions have led to the establishment of
a collection of 125 sweet stalk sorghum accessions. Genetic diversity studies using
28 SSR (Simple Sequence Repeat) markers have allowed the structuring of these
accessions into six genetic groups. Botanical characterization, however, identified
three main races within the germplasm: Bicolor (56.8%), Caudatum (19.2%) and
Durra (16%), along with an intermediate race, Guinea-Bicolor (5.6%). This indi-
cates significant racial diversity compared to sweet grain sorghum, which belongs
to a single main race, Caudatum, and two intermediate races, Caudatum- Guinea
and Guinea-Bicolor. Genetic relationship studies between cultivated sorghum
types, conducted by [16], revealed no specific relationship between sweet stalk
sorghum and botanical races. The comparison between accessions from Burkina
Faso, Mali, and Niger showed significantly high values for the genetic differentia-
tion index (Fsr). It was 0.07 between accessions from Burkina Faso and Niger, 0.13
between those from Burkina Faso and Mali, and 0.25 between accessions from
Niger and Mali [17]. Thus, genetic differentiation is twice as high between sweet
stalk sorghum accessions from Niger and Mali as between those from Burkina
Faso and Mali.

3.1.2. Ethnobotanical Characteristics

Ethnobotanically, sweet stalk sorghum is primarily cultivated by the Dafing and
Bwaba ethnic groups in the Northwest of the country, the Gourmantché in the
East, and the Mossi in the Central-North and North regions. According to [17],
genetic diversity (He) and allelic richness (Rs) vary significantly between the dif-
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ferent ethnic groups. The highest values of genetic diversity (He > 0.6) were found
among the Mossi and Gourmantché, while the lowest genetic diversity (He = 0.46)
was observed among the Bwaba. Allelic richness also varies significantly between
ethnic groups, except for the Bwaba and Dafing. Furthermore, the significant dif-
ferences (P < 5%) observed between the Bwaba and Mossi groups, and between
the Bwaba and Gourmantché groups, suggest that the accessions cultivated by the
Bwaba are genetically distinct from those of the other ethnic groups. In contrast,
the Mossi, Gourmantché, and Dafing ethnic groups cultivate genetically similar
accessions. Various names for sweet stalk sorghum have been recorded in Burkina
Faso during ethnobotanical surveys [15]. The most common names are linked to
the sweet taste of the stalk, such as “kankansiido” in Mooré language and “kalat-
im1” in Dioula language. The genetic distance between the accessions held by these

ethnic groups was low, with a global Fsr differentiation index of 0.069 [17].

3.2. Morphology and Physiology
3.2.1. Morphology

The sweet stalk sorghum from Burkina Faso contains significant agro-morpho-
logical diversity [15]. Agro-morphological characterization studies of sorghum
types in Burkina Faso have revealed that sweet stalk sorghum is the most morpho-
logically diverse [20]. Indeed, the panicles of this sorghum exhibit a wide variety
of shapes, ranging from loose, semi-loose, semi-compact to compact (Figure 1).
The panicle posture [15] [18] can be erect (89.24%) or cross-shaped (10.26%),
compared to sweet grain sorghum and dye sorghum, which only have erect pani-
cles [8] [9] [15].

(A) Compact panicle; (B) Compact panicle with cross-shaped peduncle; (C) Loose pani-
cle; (D) Semi-loose panicle.

Figure 1. Types of panicles of sweet stalk sorghum [15].

The color of the glumes in sweet stalk sorghum is also varied. According to [20]
and [23], the sweet stalk sorghum from Burkina Faso exhibits glumes in various
colors, including black, brown, red, and straw (Figure 2).

The characterization of the grains from different genotypes of sweet stalk sor-
ghum also revealed a variability in grain colors [23] [24]. The grains are dark red,
light red, white, off-white, and speckled white (Figure 3). However, white, oft-
white, and speckled white grains are not observed in sweet grain sorghum and dye

sorghum, which only have red and gray grains [8] [24].
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(A) Black glume; (B) Brown glume; (C) Red glume; (D) Straw glume.

Figure 2. Different types of glume colors of sweet stalk sorghum [20].

(A) Dark red grains; (B) Light red grains; (C) White grains; (D) Off-white grains; (E) Speck-
led white grains.

Figure 3. Colors of the grains of sweet stalk sorghum [23] [24].

The evaluation of grain endosperm texture, based on the [25] scale (9 = fully
starchy, 7 = predominantly starchy, 5 = intermediate, 3 = predominantly horny,
and 1 = fully horny), revealed considerable variability within sweet sorghum. Spe-
cifically, [26] found that 36.32% of the genotypes exhibited 50% starchy texture
(Figure 4(B)), 35.90% displayed 75% starchy texture (Figure 4(C)), 17.95%
showed 100% starchy texture (Figure 4(D)), and 9.83% had 25% starchy texture
(Figure 4(A)). Unlike sweet grain sorghum, which is composed exclusively of
starchy grains, sweet sorghum features genotypes with vitreous endosperm tex-
tures, a trait that is distinctive of its use in the preparation of “#4”.

(A) 25% floury; (B) 50% floury; (C) 75% floury; (D) 100% floury.

Figure 4. Endosperm texture of grains in sweet stalk sorghum [26].

The observation of the coloration of the seedlings color at the juvenile stage by

[11] revealed two modalities (Figure 5). Indeed, sweet stalk sorghum seedlings are
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light green (30.77%) and predominantly red-violet (69.23%), in contrast to sweet
grain sorghum, where light green seedlings are dominant [9]. Furthermore, ob-
servation of the central vein color showed that certain genotypes (82.91%) of sweet
stalk sorghum exhibit central veins of a green-matte color, which is characteristic

of the digestibility and juiciness of the stalks in these genotypes [15] [24].

(A) Red-violet seedlings; (B) Light green seedlings.

Figure 5. Color of sweet stalk sorghum seedlings [11].

The determination of botanical types revealed variability and specificity in the
degree of grain coverage in sweet stalk sorghum. In addition to the different de-
grees of coverage (1/4, 2/4, and 3/4) by the glumes (Figure 6(A) and Figure 6 (B)),
observed in other cultivated [3] [9], 22.22% of sweet stalk sorghum genotypes ex-
hibit grains that are fully covered (4/4) by the glumes. Genotypes with closed
glumes (Figure 6(C)) are commonly referred to as “blind sorghum” by local pop-
ulations [17] These genotypes belong to the Bicolor race and are genetically dis-
tinct from other Bicolor genotypes, with a genetic differentiation (Fsr = 0.306).
They exhibit low expected heterozygosity (He = 0.31) and low allelic richness (Rs
= 3.00) compared to other Bicolor genotypes with shorter glumes (He = 0.58; Rs
=5.16).

(A) Fully covered grains; (B) Semi-covered grains; (C) Poorly covered grains.

Figure 6. Degrees of grain coverage [23].

3.2.2. Physiology
The physiology of a plant represents a series of quantitative and qualitative

changes that enable the acquisition of new functions and new organs by the plant

DOI: 10.4236/as.2025.164026

417 Agricultural Sciences


https://doi.org/10.4236/as.2025.164026

S. Berthé et al.

[27]. Like other types of sorghum, the physiological cycle of sweet stalk sorghum
includes a vegetative phase, a reproductive phase, and a grain filling and matura-
tion phase [28]. The vegetative phase is characterized by the development and
growth of the plant’s vegetative structures, namely the roots, main stalk, leaves,
and tillers. The reproductive phase of sorghum is the period during which the
reproductive structures of the plant (panicles and flowers) are formed. The grain
filling and maturation phase corresponds to the development of the grain, which
passes through the milky, dough, and finally the physiological maturity stages.
During the physiological development cycle, sweet stalk sorghum accumulates
significant amounts of sugar in the stalk and becomes juicy starting from flower-
ing [29]. According to [30], the sugar concentration in different genotypes varies
depending on the developmental stage and the position of the internodes. [30]
showed that Brix is positively correlated with height (r = 0.37) and peduncle
length (r = 0.43). The sugar accumulation process in the stalks, driven by photo-
synthesis, occurs continuously and continues until harvest as long as the leaves
remain green. According to [17], some sweet stalk sorghum genotypes in Burkina
Faso stay green until harvest. Furthermore, sweet stalk sorghum genotypes are
sensitive to photoperiod, which allows them to adjust the duration of the sowing-
to-flowering cycle. In fact, photoperiod sensitivity reduced the sowing-to-flower-

ing cycle by 1 to 21 days in sweet stalk sorghum genotypes [31].

3.3. Agronomic Characteristics

The production of sweet stalk sorghum in Burkina Faso remains relatively limited
and confined to small areas around households [17]. However, this crop is inte-
grated into the program of the Genetics and Plant Breeding Team at Joseph KI-
ZERBO University, convinced of the importance of conserving and promoting
underutilized species. The prospecting and collection conducted by [11] revealed
that sweet stalk sorghum is predominantly (52.8%) produced in the Sub-Sahelian
agroecological zone of Burkina Faso. When it is grown for chewing, it is cultivated
alongside other cereals such as maize, millet, and ordinary grain sorghum [32]
and produced in monoculture when grown for forage [17]. Sowing occurs at the
beginning of the season (June-July).

The estimation of sugar content in the genotypes revealed an average sugar con-
centration of 12.96% at the milky grain stage, 13.70% at the dough stage, and
17.36% at maturity. At the flowering stage, Brix is multiplied by 4 in the first in-
ternode and by 7 in the fifth internode [33] at grain maturity. [30] studies revealed
that the high Brix values obtained at the hard grain stage are linked to a continu-
ous accumulation of sugar and a reduction in the amount of juice in the stalk
during maturity. Furthermore, Bicolor genotypes particularly exhibit high Brix
values with an average value of 19.27% [15].

Sugar content is positively correlated with grain yield, which shows significant
variation, ranging from 5.42 g to 79.61 g per plant [17]. As for forage yield, it
ranged from 247.92 g/stalk to 464.69 g/stalk. The genotypes with high biomass
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and a semi-late flowering cycle (80.38 days) belong to the Durrarace, while those
with low biomass (14) and higher grain yield (50.25 g/plant) come from the Cau-

datum race [15].

3.4. Uses of Sweet Stalk Sorghum

Sweet stalk sorghum is a versatile crop grown for its grain and sugar-rich stalks.
In Burkina Faso, its stalk is primarily consumed as a treat (chewing stalk),
chewed (Figure 7(A) and Figure 7(B)) like sugarcane to extract the sugar juice
[9] [34]. In addition to this specific use, surveys with farmers revealed that the
grains of sweet stalk sorghum can be used as a base substrate for the preparation
of “t6”, local beer “dolo”, and porridge, similar to ordinary sorghum. Industrial
by-products, such as bagasse (Figure 7(C)), after juice extraction, can be used
as organic fertilizer or forage. The stalks and leaves are also used as forage for

livestock feed.

(A) Chewing stalk; (B) Juice extraction; (C) Bagasse used as fertilizer or forage.

Figure 7. Various uses of sweet stalk sorghum [9].

3.5. Perspectives for Selection and Varietal Improvement

3.5.1. Sustainable Management of Genetic diversity

In-situ conservation plays a crucial role in protecting local varieties of crops [35].
Indeed, varieties in their environment develop characteristics that allow them to
adapt to changing climatic conditions. [36] reported that the outcrossing rate
ranges from 3% to 31% in sorghum. This phenomenon, which results in gene flow
and genetic introgression between different sorghum variants cultivated in agroe-
cosystems [37], contributes to evolutionary adaptation. Furthermore, gene flow
may lead to the regression of certain traits of interest. This is the case for the sweet
taste, governed by a biallelic gene with a dominance effect. The recessive allele
“su” codes for a sweet flavor, while the dominant allele “Su” codes for a non-sweet
flavor [38]. Thus, gene flow between a sweet-stalk genotype and a non-sweet-stalk
genotype, as seen in grain sorghum, could lead to the loss of the sweet flavor.
However, there is no data on the relationship between genetic diversity and the
outcrossing rate in sweet stalk sorghum in Burkina Faso. It is therefore necessary
to assess the factors that jointly influence the maintenance of the variability of
agro-morphological traits and their genetic diversity, particularly the outcrossing
rate of the species. This will provide a foundation for variety creation and in-situ

conservation of sweet stalk sorghum.
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3.5.2. Source of Forage Production

The reduction of natural pastures has led livestock farmers to adopt semi-inten-
sive farming systems, relying on forage crops to feed the cattle. This requires the
intensification of forage crop production and the management of water during
the dry season [39]. In this context, the leaves and stalks of sweet-stalk sorghum
could contribute significantly. Indeed, the good protein content and high digesti-
bility of sweet-stalk sorghum promote the growth and productivity of livestock
[40]. Moreover, the work of [41] revealed that some sweet-stalk sorghum geno-
types have a biomass yield 25.8% higher than the forage sorghums used in Sudan.
In Burkina Faso, characterization studies allowed [17] to identify nine high-bio-
mass sweet-stalk sorghum accessions (464.59 g/plant) and 14 high-grain-yielding
sweet-stalk sorghum accessions (50.25 g/panicle). These accessions of sweet-stalk
sorghum therefore represent a reservoir of promising genotypes for the develop-

ment of forage varieties.

3.5.3. Source of Biofuel Production

The growing demand for energy has led to a drastic reduction in fossil resources
and accelerated climate change due to greenhouse gas emissions [42]. Energy se-
curity has therefore become a major concern, prompting research to explore al-
ternative energy sources [43]. In this context, it is imperative to adopt policies
aimed at reducing the use of fossil fuels [44]. In this regard, ethanol production
from lignocellulosic materials emerges as an effective strategy to mitigate global
warming while enhancing energy security [14]. Due to its high biomass produc-
tion potential and sugar accumulation, sweet stalk sorghum stands out as a prom-
ising bioenergy crop [45]. Biofuel is produced from the juice or biomass of sweet
stalk sorghum [29] in developed countries such as the United States and Canada.
According to [33], between 342 and 1,210 liters of ethanol per hectare of sweet
stalk sorghum can be obtained. Thus, the high Brix content of certain sweet stalk
sorghum genotypes from Burkina Faso could represent a feasible opportunity for

biofuel production, reducing Burkina Faso’s dependence on fossil fuels.

3.5.4. Source of Drought Tolerance Genes

Sorghum is one of the cereal crops that adapts well to marginal soils and low rain-
fall conditions. However, drought caused by progressive global climate change af-
fects crop performance due to insufficient moisture to support plant growth until
maturity. Drought tolerance is the plant’s ability to maintain its physiological ac-
tivities despite water deficit. To achieve this, it develops physiological, morpho-
logical, and biochemical mechanisms. The ability to maintain leaf greenness or
“stay green” is a trait that enhances photosynthesis for energy and nutrient pro-
duction in sorghum grown in semi-arid areas. According to [46], this trait is pos-
itively correlated with grain yield and varies between varieties. The work of [17]
revealed that sweet stalk sorghum retains its green leaves at maturity. Thus, the
“stay-green” trait in sweet sorghum constitutes a potential for valorizing this crop

in contrasting areas and can even be introgressed into other types of sorghum to
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develop genotypes suited for the arid regions of Burkina Faso. Therefore, the col-
lection of sweet sorghum from Burkina Faso represents a valuable genetic re-

source for sorghum improvement.

3.5.5. Crop Production Systems

[47] defined the cropping system as the set of technical routes and cultural prac-
tices implemented to achieve production objectives. Most agronomic research on
sorghum has focused on the development of agricultural techniques and practices
for grain production. However, forage production and dual-purpose use (grain
and forage) are increasingly being addressed [3] [48] [49]. Nevertheless, research
on sweet sorghum is scarce, if not nonexistent. Very little information is available
to date on the productivity and cultural techniques associated with sweet sorghum
cultivation. However, it is well established that variations in cultural techniques
and practices, particularly fertilizer application rates, can influence grain and/or
forage (straw) yield of cereals [49] [50]. Indeed, fertilization is a critical aspect in
the production and valorization of plant resources. Furthermore, soils in most
tropical regions of Africa exhibit low fertility levels [51], while the food needs of
the population continue to grow [52] [53]. Thus, in addition to diversifying its
uses, better valorization of this minor crop could be achieved through proper

identification and management of fertilization.

3.5.6. Management of Biotic Threats Related to Brix Quality in
Burkina Faso

40 genera of fungi, with the most important being Aspergillus, Fusarium, Cur-
vularia, Phoma, Penicillium, and Colletotrichum [54]-[56]. Studies conducted by
[57] have shown that sweet grain sorghum is attacked by Bipolaris sp., Curvularia
lunata, Fusarium moniliforme, Phoma sorghina, Colletotrichum graminicola, Ni-
grospora oryzae, and Exserohilum sp. However, these studies did not address the
various biotic threats to sweet stalk sorghum in Burkina Faso. Nonetheless, pests
associated with grain sorghum and sweet grain sorghum would represent a threat
to the quality of sweet stalk sorghum. One such example is the anthracnose caused
by Colletotrichum sublineola, which causes reddish internal lesions observed on
mature stalks [58] [59]. This could compromise the quality of both forage and
especially the Brix content in sweet stem sorghum. Therefore, investigations into
anthracnose in sweet stalk sorghum are necessary to ensure the quality of the Brix.

3.5.7. Development of Molecular Marker

The genetic diversity of plants is a key component in selection, conservation, and
evolution [60]. Selection based on agromorphological traits has greatly contrib-
uted to the improvement of sorghum to withstand various abiotic stresses, such
as droughts [61]. Although morphological markers provide opportunities for di-
rect observation of the phenotype, they have limitations as they are influenced by
environmental factors [62]. The discovery of molecular markers in nuclear DNA,
which are less affected by environmental variations, has thus opened a new era for

selection. By enabling the tagging of specific genes, molecular markers enhance
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the management and manipulation of genetic variability to select genotypes with
an increasing number of favorable genes or gene associations. As a result, several
molecular tests have been developed to complement conventional selection ap-
proaches. These range from protein-based markers to DNA-based markers, in-
cluding isozymes [1] [63]. SSR markers have already been used in diversity studies
of sweet sorghum [16] [17]. However, analyses based on SNP markers allow for
the precise characterization and description of an entire species’ genome, enabling
the detection of genes responsible for agronomically important traits [64]. The
development of SNP markers could contribute to the study of genetic determin-
ism and a better understanding of the quantitative traits of agronomic interest in

sweet sorghum, such as Brix.

4. Discussion

A critical analysis of the results from previous studies and the challenges faced by
the breeding program for neglected crops such as sweet sorghum in Burkina Faso
is essential for their valorization. Supported by the scientific community and in-
ternational policies, initiatives have been set up to collect and preserve the genetic
resources of sweet sorghum in local germplasm banks. Indeed, most breeding pro-
grams begin with the prospection and establishment of germplasm collections,
which are crucial steps for the conservation of species at risk of extinction [65]. In
Burkina Faso, the Plant Genetics and Breeding Team is conducting studies to pro-
mote and preserve underutilized species from the threat of genetic erosion. In fact,
sustainable management of genetic resources is essential to ensuring food secu-
rity, particularly in arid and semi-arid areas. The large number of accessions col-
lected and the cultivation area [17] demonstrate that sweet sorghum is an im-
portant crop for the predominantly rural population. It is a heritage for Burkinabe
farmers, cultivated for centuries by various ethnic groups [17]. This raises the
question of its efficient use in selection. Indeed, food security depends on the sus-
tainable management of genetic resources of available species, particularly those
on which populations in arid and semi-arid areas rely. This requires an under-
standing of the genetic structure and variation between individuals from different
collections [66]. Various morphological and molecular markers have been used to
determine the genetic diversity and structure of sweet sorghum populations. Mor-
phological markers, which refer to phenotypic traits visible to the naked eye [65]
[67], are traditionally used in germplasm management. The use of these markers
has revealed significant genetic diversity and a large reservoir of agronomically
important traits observed within the sweet sorghum collection [17]. The various
characterizations have highlighted the potential for Brix production in sweet sor-
ghum from Burkina Faso. The high Brix levels observed in certain genotypes
could be exploited for the production of industrial products such as sugar, starch,
fiber, biofuel, syrup, and ethanol [13] [68]. Furthermore, the bagasse left after
juice extraction could serve as an energy source [69]-[71]. Additionally, the leaves

and stalks of sweet sorghum provide high-quality forage. According to [40] and
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[72], silage derived from sweet sorghum biomass is particularly palatable due to
its high sugar and protein content. Thus, high-yielding forage genotypes identi-
fied by [17] could meet the needs of intensive livestock farming. However, sor-
ghum is still primarily used for human consumption through the preparation of
local dishes in Burkina Faso. Studies by [3] and [73] justified the large-scale pro-
duction of grain sorghum, mostly of the Guinea race, due to its high vitreousness
and white grain color, qualities required in culinary traditions. The variation in
grain appearance observed makes sweet sorghum one of the most promising spe-
cies for achieving food security and balance in developing countries. White grain
varieties are particularly suited for common dishes, while red grain varieties are
better for brewing and local beer. The variability in panicles, especially among
different races of sweet sorghum, could also be an asset. This is exemplified in
grain sorghum, where inter-racial crosses have recombined favorable traits for ad-
aptation, productivity, and grain quality in the progeny [74]. Thus, crosses be-
tween Guinea and Caudatum lines in sweet sorghum are preferred for achieving
productivity and grain quality objectives, leading to better valorization of this sor-
ghum. However, genotypes from the Bicolorrace with closed glumes are not ideal
in terms of culinary quality. Indeed, a good variety should have grains that are
easy to mill by women, not easily crushed to minimize losses with the husk, and
provide white flour [74]. These genotypes, however, serve as ideotypes for select-
ing varieties resistant to grain diseases and pests [75]. Given the many advantages
of this crop, efficient management of the genetic reservoir and the conservation
of a broad gene diversity are crucial for selecting favorable traits. In the face of
growing agricultural challenges such as drought, many countries, particularly in
Africa and India, have recognized the need to create new lines and exploit heter-
osis through hybridization. Thus, the creation of new adapted varieties requires
integrating local cultivars into breeding programs. The resilience of sweet sor-
ghum to harsh climatic conditions makes it a promising crop in drought-prone
regions [76], particularly in Burkina Faso, where this species represents a potential
solution to food security challenges related to climate change. The photoperiod
sensitivity of sweet sorghum would allow it to adapt to climatic variations by syn-
chronizing its flowering period with the end of the rainy season [20]. This is not
the case for photoperiod-insensitive varieties, which require fixed sowing dates
[77] [78]. This adaptability of sweet sorghum to the climate could increase the
resilience of farmers to the recurring climatic changes in recent years. The work
of [49] revealed a 60% monomorphism rate between regular grain sorghum, sweet
grain sorghum, and sweet stalk sorghum, suggesting a strong maternal relation-
ship among the different types of sorghum and opening up the possibility of hy-
bridization to recombine traits of interest. This is the case with the SOUMBATIMI
variety, which results from the cross between Malian grain sorghum and sweet
stalk sorghum [79] and Sariaso 15, a dual-purpose variety [80]. Crosses have
demonstrated that high Brix and sucrose levels are dominant traits in sweet sor-

ghum. The distribution of genotypes in the F2 generation and backcrosses sug-

DOI: 10.4236/as.2025.164026

423 Agricultural Sciences


https://doi.org/10.4236/as.2025.164026

S. Berthé et al.

gests a case of polygeny with epistatic interactions [81]. Although advances have
been made in agricultural research, they do not guarantee long-term food security
in the face of ongoing environmental changes. Sustainable management of genetic
resources and adaptation to climatic variations remain ongoing challenges to en-

sure long-term food security.

5. Conclusion

The sweet stalk sorghum is a versatile cultivar, produced not only for its use in
human and animal nutrition, but also as a significant source of biofuel, sugar, and
syrup. In addition to its multiple applications, it is particularly valued for its
drought tolerance, making it a key crop for food security and the resilience of
farming communities facing climatic challenges. Burkina Faso boasts a rich ge-
netic diversity of sweet stalk sorghum, a valuable phytogenetic resource for varie-
tal improvement. This diversity could facilitate the development of varieties better
adapted to climatic variations, thereby strengthening the strategic role of sorghum

in sustainable agriculture and food security in Burkina Faso.
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