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L’excellence au service de la santé des plantes.

Comment la science de pointe peut-elle répondre aux défis phyto-
sanitaires qui menacent la sécurité alimentaire en Afrique subsaha-
rienne ? Pour répondre à cette problématique, le Centre Régional
d’Excellence WAVE a conduit des prospections dans des champs
en Afrique Centrale et Occidentale, afin d’étudier les menaces
potentielles ou existantes. Ainsi, une réponse émerge clairement
de nos récentes publications qui établissent de nouveaux stan-
dards en pathologie végétale.

L’année 2025 marque un tournant pour WAVE, avec une série de
publications majeures dans des revues scientifiques de renom
(Scientific Reports, Briefings in Bioinformatics, Virology Journal,
Frontiers, etc,). Les différentes recherches menées permettent de
faire des avancées dans la compréhension de l’émergence des
maladies végétales. Parallèlement, les alertes émises par WAVE
démontrent l’efficacité opérationnelle de nos réseaux de surveil-
lance épidémiologique et présentent nos modèles prédictifs des
risques sanitaires comme des outils inédits pour la protection des
cultures.

Ces contributions scientifiques positionnent WAVE comme un
acteur incontournable de la recherche phytosanitaire en Afrique
subsaharienne. Notre approche transversale, qui allie biologie mo-
léculaire, écologie des pathosystèmes, bioinformatique, socio-éco-
nomie et solutions innovantes en biotechnologies vertes, définit
une nouvelle ère pour la protection des plantes contre les mala-
dies. La reconnaissance de nos travaux, par nos pairs, témoigne
de leur rigueur scientifique et de leur impact sur la sécurité alimen-
taire et financière.

La vision qui se dessine est celle d’une science africaine d’excel-
lence, capable non seulement de décrypter les mécanismes fonda-
mentaux des maladies des plantes mais aussi de co-construire des
solutions durables avec les communautés agricoles.

Découvrez la réponse aux défis phytosanitaires à travers les publi-
cations présentées dans ce numéro spécial !

L’Équipe WAVE

ÉDITORIAL
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Cassava mosaic disease (CMD), caused by begomoviruses such as
African cassava mosaic virus (ACMV) and East African cassava mosaic
virus (EACMV), poses a threat to food security in sub-Saharan Africa.
Conventional PCR assays often fail to detect viral strains in symptomatic
plants due to high genetic variability and recombination. In this study, we
used Oxford Nanopore Technology (ONT) sequencing on 12 cassava leaf
samples that had previously tested negative by PCR. We compared two
strategies: direct sequencing of total plant DNA and sequencing after
rolling circle amplification (RCA-MinION). Across the samples, we obtained
7,800–36,000 reads, of which 1,327–11,749 were viral reads after host
filtering. While direct sequencing of total DNA detected CMD-associated
reads without yielding full genomes, RCA-MinION enabled de novo assem-
bly of complete ACMV and EACMV genomes (two to 14 contigs, N50 up to
22.2 kb). This revealed high genetic diversity, mixed infections and
recombination. Building on these genomic datasets, we performed compu-
tational analyses to identify conserved genomic regions and palindromic
motifs, which guided the rational design of new primers. These primers,
which target the AV1, AC2, BV1 and BC1 regions, were validated in silico
and by PCR. They achieved detection rates of up to 98% across diverse
isolates and successfully amplified viral DNA in samples that had
previously been undetected by standard primers. Palindromic motif analy-
sis further reduced the risk of secondary structures, ensuring efficient
primer binding. Sanger sequencing of the PCR products confirmed the
specificity and robustness of the assays. Our findings suggest that ONT
combined with RCA is a powerful tool for CMD diagnostics and surveil-
lance, improving detection and providing the genomic insights that are criti-
cal for disease management and food security in West Africa.

ABSTRACT

ARTICLE INFO
Keywords:
motifs, Specific primers
Cassava mosaic disease,
Begomovirus, Oxford
Nanopore Technology
sequencing, Palindromic

Improving the diagnosis of cassava mosaic begomoviruses
using Oxford Nanopore Technology sequencing

Impact factor: 3.9
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Bioinformatics, an interdisciplinary field combining biology and computer
science, enables meaningful information to be extracted from complex
biological data. The exponential growth of biological data, driven by
high-throughput omics technologies and advanced sequencing methods,
requires robust computational resources. Worldwide, bioinformatics skills
and computational clusters are essential for managing and analysing
large-scale biological data sets across health, agriculture, and environmen-
tal science, which are crucial for the African continent. In BurkinaFaso, the
establishment of bioinformatics infrastructure has been a gradual process.
Initial training initiatives between 2015-2016, including bioinformatics
courses and the establishment of the BurkinaBioinfo (BBi) platform,
marked significant progress. Over 250 scientists have been trained at
diverse levels in bioinformatics, 105 user accounts have been created for
high-performance computing access. Operational since 2019, this platform
has significantly facilitated training programs for scientists and system
administrators in west Africa, covering data production, introductory bioin-
formatics, phylogenetic analysis,and metagenomics. Financial and techni-
cal support from various sources has facilitated the rapid development of
the platform to meet the growing need for bioinformatics analysis, particu-
larly in conjunction with local ’wet labs’. Establishing a bioinformatics clus-
ter in Burkina Faso involved identifying the needs of researchers, selecting
appropriate hardware and installing the necessary bioinformatics tools. At
present, the main challenges for the BBi platform include ongoing staff
training in bioinformatics skills and high-level IT infrastructure management
in the face of growing infrastructure demands. Despite these challenges,
the establishment of a bioinformatics platform in Burkina Faso offers signifi-
cant opportunities for scientific research and economic development in the
country.

ABSTRACT

ARTICLE INFO
Keywords:
bioinformatics,
Burkina Bioinfo,
challenges, training

Challenges and opportunities of developing bioinformatics
platforms in Africa: the case of Burkina Bioinfo at Joseph
Ki-Zerbo University, Burkina Faso

Impact factor: 6.8
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Background: Faced with the recrudescence of viral CRESS-DNA plant
diseases, the availability of efficient and cost-effective tools for routine
diagnosis and genomic characterisation is vital. As these viruses possess
circular single-strand DNA genomes, they have been routinely characte-
rised using rolling circle amplification (RCA) coupled with Sanger sequen-
cing. However, while providing the basis of our knowledge of the diverse
CRESS-DNA viruses, this approach is laboratory-intensive, time-consu-
ming and ultimately ineffective faced with co-infection or viruses with multi-
ple genomic components, two common characteristics of these viruses.
Whereas alternatives have proved effective in some applications, there is a
strong need for next-generation sequencing methods suitable for
small-scale projects that can routinely produce high quality sequences
comparable to the gold standard Sanger sequencing.
Results: Here, we present an RCA sequencing diagnostic technique using
the latest Oxford Nanopore Technology flongle flow cells. Originally, using
the tandem-repeat nature of RCA products, we were able to improve the
quality of each viral read and assemble high-quality genomic components.
The effectiveness of the method was demonstrated on two plant samples,
one infected with the bipartite begomovirus African cassava mosaic virus
(ACMV) and the other infected with the nanovirus faba bean necrotic stunt
virus (FBNSV), a virus with eight genomic segments. This method allow us
to recover all genomic components of both viruses. The assembled
genomes of ACMV and FBNSV shared 100% nucleotide identity with those
obtained with Sanger sequencing. Additionally, our experiments demons-
trated that for similar-sized components, the number of reads was propor-
tional to the segment frequencies measured using qPCR.
Conclusion: In this study, we demonstrated an accessible and effective
Nanopore-based method for high-quality genomic characterisation of
CRESS-DNA viruses, comparable to Sanger sequencing. Face with of
increasing challenges posed by viral CRESS-DNA plant diseases, integra-
ting this approach into routine workflows could pave the way for more
proactive responses to viral epidemics.

ABSTRACT

ARTICLE INFO

Keywords:
CRESS-DNA viruses,
Rolling circle amplification,
Nanopore sequencing,
Tandem repeat

Improvement of Nanopore sequencing provides access to
high quality genomic data for multi-component CRESS-DNA
plant viruses
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Background: Cassava (Manihot esculenta, Crantz), is a staple food and
the main source of calories for many populations in Africa, but the plant is
beset by several damaging viruses. So far, eight families of virus infecting
cassava have been identified; the Geminiviridae (ssDNA viruses
responsible for cassava mosaic disease, CMD) and Potyviridae (ssRNA +
viruses responsible for cassava brown streak disease, CBSD) families
being the most damaging to cassava in Africa. In several cassava-growing
regions, the co-existence of species and strains from these two families
results in a complex epidemiological situation making it difficult to correctly
identify the viruses in circulation and delaying the implementation of
disease management schemes. Nevertheless, the development of next
generation sequencing (NGS) methods has revolutionized plant virus
detection and identification. One NGS method that has been successfully
used in virus detection and identification is ribodepleted RNA sequencing.
Unfortunately, the relatively high cost makes it difficult to upscale this
method to large epidemiological surveys and limits its adoption as a
diagnostic tool.
Results: Here, we develop a high-throughput sequencing protocol, named
Ribo-M-Seq, that combines plant rRNA ribodepletion, cDNA synthesis,
tagging with a 96 multiplexing scheme and Illumina sequencing. We eva-
luated the protocol on a series of cassava samples with a known assem-
blage of viruses. After confirming that the protocol
was suitable for ribodepletion, we demonstrated it was possible to detect
RNA and DNA viruses via identification of near full-size genomes. Additio-
nal phylogenetic analyses confirmed the presence of begomoviruses and
ipomoviruses responsible for CMD and CBSD, respectively. We also detec-
ted a recently described ampelovirus (Manihot esculenta-associated virus)
that was not detected in previous analyses.
Conclusions: The use of the Ribo-M-Seq protocol will pave the way for
large-scale sample analyses of collections with potentially complex
viromes, such as those collected in the West African cassava integrated
pest management program.

ABSTRACT

ARTICLE INFO

Keywords:
Cassava, Virome,
Ribodepletion, RNaseH,
Multiplexing,
High-throughput sequen-
cing, Virus discovery

A ribodepletion and tagging protocol to multiplex samples for
RNA-seq based virus detection: application to the cassava
virome
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Cassava (Manihot esculenta Crantz) plays a significant role in the liveliho-
ods of people in Africa, particularly in Côte d’Ivoire. However, its production
is threatened by begomoviruses which cause huge yield losses. Some
weeds and food crops intercropped with cassava act as reservoirs, thereby
facilitating the sustenance and propagation of Cassava mosaic begomo-
viruses (CMBs), along with other begomoviruses. To effectively manage
these diseases, it is imperative to enhance our understanding of the
various hosts of cassava viruses in Côte d’Ivoire. Thus, a comprehensive
nationwide survey was conducted in 2017 in cassava fields across Côte
d’Ivoire, and molecular analyses were performed on the samples collected.
The results obtained from this survey indicated that 65 plant species belon-
ging to 31 families were potential alternative hosts for CMBs in Côte
d’Ivoire. The molecular analyses revealed that four species, Capsicum
annuum, Solanum melongena, Centrosema pubescens, and Asystasia
gangetica exhibited differential affinities for both African cassava mosaic
virus and East African cassava mosaic Cameroon virus. Additionally, other
begomoviruses and new alphasatellites were identified. Soybean chlorotic
blotch virus was isolated from C. pubescens while West African Asystasia
virus 1, West African Asystasia virus 2, and a new Asystasia yellow mosaic
alphasatellite were isolated from A. gangetica which appears to be a plant
species that could favor the emergence of new viral species harmful to cas-
sava cultivation. This study offers insights that will inform the development
of more effective control methods for sustainable cassava production in
Côte d’Ivoire.

ABSTRACT
ARTICLE INFO
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Emergence of begomoviruses and DNA satellites associated
with weeds and intercrops: a potential threat to sustainable
production of cassava in Côte d’Ivoire
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In the area of plant health, there has been little work using participatory
approaches to control emerging infectious diseases such as cassava
mosaic disease (CMD) and cassava brown streak disease (CBSD). These
diseases cause significant yield losses in Sub-Saharan Africa. The current
study provided low cost and early detection method of cassava viral
diseases surveillance, based on participatory approaches using an AI tool
(Plantvillage nuru app). The study involved farmers, agricultural extension
agents (AEA), and cassava diseases diagnosis experts. Farmers were
made aware of CMD and CBSD damage through a national campaign,
while AEA received training to identify CMD, CBSD, and cassava green
mite (CGM) symptoms using an AI-based diagnostic tool. Sixty trained
AEA, equipped with smartphones running the AI tool, conducted fields
surveillance either through visual inspection or with AI tool. The participa-
tion rate of the AEA and the diagnostic accuracy of the AI tool and visual
assessments were evaluated and compared to experts perception vali-
dated by molecular analysis. Workshops and smartphones allocation
enhanced AEA participation rate to 60%, and increased surveyed fields
number to 132. CMD detection revealed no significant difference between
users of AI tool (p-value = 0.709) and visual inspection (p-value = 0.997).
The mean scores of CMD detection were 29.83 ± 12.99% for AI tool, 37.12
± 12.78% for experts, and 36.10 ± 12.74% for molecular analysis among AI
tool users. With visual inspection users, the mean scores detection were
46.07 ± 13.00% for AEA and experts perception, and 43.87 ± 12.07% for
molecular analysis. The AI tool misdiagnosed 5% of CMD as CBSD, but
molecular analysis confirmed it as CMD. The CMD infected fields was
31.06%, with a predominantly African Cassava Mosaic Virus (93.33%)
detected. The results demonstrated that participatory approaches could be
effective in the plant pathogens early management.

ABSTRACT
ARTICLE INFO
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Artificial intelligence tool for cassava viral diseases diagnosis
using participatory surveillance in Burkina Faso
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Transboundary diseases, such as cassava mosaic disease (CMD), repre-
sent a significant risk to food security and the livelihoods of millions of
households in sub-Saharan Africa. To address this issue, awareness cam-
paigns have been conducted targeting farmers and stakeholders within the
cassava secor. The objective of this study is to quantify the impact of these
awareness campaigns on the knowledge of CMD, the adoption of manage-
ment practices, and the incidence of the disease in cassava fields. A
random sample of 305 farmers and 77 cassava fields in Benin was selec-
ted for data collection. To account for potential selection bias associated
with observable characteristics, we applied Propensity Score Matching
(PSM). The results indicate that farmers who participated in the training
demonstrated significantly higher levels of CMD knowledge and were more
likely to adopt a greater number of management practices, which ultimately
led to a reduction in the prevalence of the disease in their fields. However,
CMD symptoms were still prevalent in the majority (61,04) of cassava
farms, regardless of participation in the campaigns, due to the lack of
healthy planting material and the abundance of whiteflies. These findings
suggest that awareness campaigns can significantly improve farmers’
knowledge and encourage behavioural changes in the identification and
adoption of sustainable CMD management practices. It also shows the
need to provide famers with healthy cuttings for more effective disease
management.
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Towards sustainable management of cassava mosaic disease :
The impact of awareness campaigns in Benin
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Cassava Mosaic Disease (CMD) remains a major constraint to cassava
production in Sub-Saharan Africa despite extensive promotion of manage-
ment practices. This study investigates the adoption and intensity of adop-
tion of CMD management practices among 305 cassava farmers in sou-
thern Benin, using descriptive statistics and a Tobit regression model.
Results show low overall adoption: only 9.84 % of farmers fully imple-
mented all three recommended practices—use of certified disease-free
cuttings, removal of infected plants, and adherence to optimal planting den-
sity. Key factors positively influencing adoption include participation in
CMD-related training, disease knowledge, intercropping practices, larger
farm size, and farmer age, while larger household size negatively affects
adoption intensity. These findings highlight the need for integrated interven-
tions combining farmer training, improved access to certified planting mate-
rials, intercropping promotion, and decentralized advisory services. Stren-
gthening farmers’ decision-making capacity and addressing economic
constraints are critical for the sustainable management of CMD and the
improvement of cassava productivity in Benin.
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Sweetpotato is a key staple crop in tropical and subtropical regions. Its
vegetative propagation makes it a persistent reservoir, facilitating the emer-
gence and spread of complex infections. Understanding its virome is
crucial for disease management and food security. We investigated the
sweetpotato virome in Burkina Faso using rolling circle amplification and
Oxford Nanopore sequencing. Eight symptomatic leaf samples, previously
undiagnosed using conventional methods, were analysed. Bioinformatic
pipelines were employed followed by phylogenetic comparisons. Two
viruses known to infect sweetpotato, namely sweet potato leaf curl virus
(SPLCV) and sweet potato leaf curl deltasatellite 3 (SPLCD3), were
consistently detected in all samples. Additionally, pepper yellow vein Mali
virus (PepYVMV), cotton leaf curl Gezira alphasatellite (CLCuGeA) and
cotton leaf curl Gezira betasatellite (CLCuGeB) were identified for the first
time in this crop. Phylogenetic analysis confirmed their genetic proximity to
isolates from tomato, okra and pepper. Their co-occurrence with SPLCV
and SPLCD3 indicates a complex viral landscape that could influence
disease severity. This study highlights the underestimated role of sweetpo-
tato as a viral reservoir, influencing virus evolution and transmission. Fur-
ther studies should assess their pathogenicity, co-infection dynamics and
vector-mediated transmission to improve crop productivity.
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This study identified and characterised three Genomoviruses during a
circular DNA enriched sequencing project aimed at assessing the evolution
of Cassava mosaic begomoviruses in Nigeria. Using a combination of
rolling circle amplification, Oxford Nanopore Sequencing and targeted
amplicon sequencing, three full-length Genomovirus genomes were reco-
vered. The recovered genomes ranged from 2090 to 2188 nucleotides in
length, contained two open reading frames (Rep and CP) in an ambisense
orientation and shared between 84.81 and 95.37% nucleotide similarity
with isolates in the NCBI GenBank repository. Motif analyses confirmed the
presence of conserved rolling circle replication (RCR) and helicase motifs
in all three isolates; however, one isolate lacked the RCR II motif. Phyloge-
netic inference using Rep and CP nucleotide sequences suggested that the
isolates belonged to a divergent lineage within the Genomovirus family.
These findings expand current knowledge of Genomovirus diversity and
highlight the potential of cassava as a source for identifying novel
CRESS-DNA viruses.
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Cassava mosaic disease (CMD) is caused by begomoviruses and can
result in yield losses of up to 90% in susceptible varieties. Using
disease-free planting material from in vitro cultures is one of the most effec-
tive ways of controlling this disease. A CMD epidemiological assessment
was conducted in fields established with disease-free plantlets in Bouaké,
Dabou, and Man, selected for their contrasting agroecological and CMD
prevalence conditions. Virus and whitefly species characterisation was
performed using PCR and sequencing. CMD incidence and severity were
lowest at the Man site and highest at the Dabou site. Although whitefly
abundance was relatively low at the Man and Bouaké sites compared to
the Dabou site, they were a significant factor in the spread of the disease.
While all resistant varieties remained asymptomatic, susceptible and tole-
rant varieties became infected, and some tolerant varieties were able to
recover from the disease. Molecular analyses revealed the presence of two
viral species: Begomovirus manihotis (ACMV) and Begomovirus maniho-
tiscameroonense (EACMCMV). No viral infection was detected 4 weeks
after planting (WAP). Cases of single infection and double infection were
observed at 12 and 20 WAP. Also, no double infections were found at the
Man site, in contrast to the Bouaké site (12 WAP: 2.36%) and Dabou site
(12 WAP: 2.59%; 20 WAP: 5.76%). EACMCMV was found in a single infec-
tion in Bouaké (12 WAP: 1.39%) and Man (20 WAP: 0.66%). The whitefly
species Bemisia tabaci and Bemisia afer were most commonly found
feeding on all cassava varieties. A high diversity of whitefly species was
observed in Bouaké and Dabou compared to Man. Furthermore, the Bemi-
sia tabaci species identified in this study was found to be able to transmit
ACMV and EACMCMV viruses. These highlights would contribute to impro-
ving CMD management and control strategies.
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Sweetpotato (Ipomoea batatas) is a staple crop of strategic importance in
West Africa, particularly in Côte d’Ivoire. However, its productivity is increa-
singly under threat due to viral diseases. Given the lack of updated epide-
miological data over the past three decades, a nationwide survey was
conducted in September 2023 across 94 fields in 83 locations covering
seven agroecological zones of the country. A total of 221 symptomatic and
asymptomatic leaf samples were analyzed using PCR for DNA viruses and
RT-PCR for RNA viruses. The overall viral incidence rate calculated was
65.61%, with significant regional variations (35–97.18%, p < 0.001) and
notable differences in the severity of symptoms (p = 0.0095). Agroecologi-
cal zone I was the most affected, while agroecological zones IV and V were
the least impacted. Four viruses were identified: cucumber mosaic virus
(CMV), sweet potato leaf curl virus (SPLCV), sweet potato feathery mottle
virus (SPFMV), and sweet potato chlorotic stunt virus (SPCSV). No badna-
viruses were found. CMV was the most common virus found in single infec-
tions (43.44%), followed by SPLCV (5.43%). SPFMV and SPCSV were
only observed in mixed infections, particularly CMV/SPLCV (14.03%) and
CMV/SPFMV (1.81%). Two triple infections were also detected:
SPFMV/SPCSV/CMV and SPFMV/SPLCV/CMV. In total, 34 partial coat
protein sequences were obtained (28 SPLCV, 4 SPFMV, 1 CMV, 1
SPCSV). Phylogenetic analysis revealed a high similarity between SPLCV
isolates characterized in Côte d’Ivoire and those from Burkina Faso,
Europe (Spain, Italy), and the Americas (USA, Puerto Rico) with nucleotide
identity values ranging from 98% to 100%. The Côte d’Ivoire SPCSV
sequence showed 97.92% nucleotide identity with European isolates, whe-
reas SPFMV sequences exhibited greater diversity (77–89% identity) but
clus- tered within the West African lineage. Sweetpotato viral diseases
were detected mostly in mixed-cropping fields (66.85%). This work provi-
des the first epidemiological update on sweetpotato viral diseases since
1987 and the first molecular evidence of the nationwide presence of
SPLCV and SPCSV in Côte d’Ivoire.
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Regenerating sweet potato from field-derived plant material requires care-
ful management of several critical factors, including the effectiveness of the
disinfectant, the age of the explant, and the genotype used. In this context,
establishing a reliable aseptic protocol is essential for successful in vitro
culture. This study aimed to assess the effects of two disinfectants (sodium
hypochlorite and mercuric chloride), three sweet potato genotypes (Naka-
bo, Boyapleu, and Irene), and three explant ages (2, 3, and 4 weeks) on
clean culture establishment and regeneration efficiency from nodal
explants. The findings revealed that regeneration success is significantly
influenced by the type and concentration of disinfectant, explant age, and
genotype. Treatment with 10% sodium hypochlorite markedly reduced
contamination, achieving clean culture and regeneration rates of 75.72 ±
3.36% and 86.83 ± 3.02%, respectively, regardless of explant age. In
contrast, higher concentrations of mercuric chloride induced necrosis in the
explants. The highest clean culture rate (93.82 ± 1.16%) was observed in
3-week-old explants, which also showed a regeneration rate of 54.93 ±
3.19%. Furthermore, the Boyapleu and Irene genotypes demonstrated
good suitability for in vitro culture, whereas the Nakabo genotype perfor-
med poorly under the tested conditions.
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Cassava Mosaic Disease (CMD) is a major constraint to cassava produc-
tion in Côte d’Ivoire, causing significant yield and income losses for small-
holder farmers. Despite its high prevalence, farmers’ knowledge and
understanding of the disease remain limited. To address this issue, the
Central and West African Virus Epidemiology (WAVE) Regional Center of
Excellence provided capacity building for farmers in the major cassava
growing regions. This study assesses the impact of the WAVE’s trainings
and awareness campaigns on farmers’ knowledge of the disease and the
management methods they adopted. Mixed socio-agronomic data were
collected from 290 farmers, and CMD epidemiological parame- ters were
assessed in 82 farms. Data were analysed using propensity score
matching (PSM), followed by a Tobit regression model to assess the deter-
minants and intensity of adoption of CMD management practices, using
Stata. The results showed that trained farmers had a better understanding
of CMD compared to untrained farmers. On average, trained farmers adop-
ted 2.36 disease management practices (DMPs) compared to 1.55 DMPs
for untrained farmers. Participation in WAVE’s training sessions and a
sound knowledge of CMD positively influenced both the adoption and
intensity of adoption of DMPs. However, there was no significant difference
in CMD incidence between beneficiary areas (54.55%) and non-beneficiary
areas (54.95%), likely due to the unavailability of disease-free planting
material, inadequate agricultural practices, and high populations of white-
flies (Bemisia tabaci). This study shows the importance of awareness cam-
paigns in the sustainable management of crop diseases in general and
CMD in particular and suggests the need to train farmers on disease mana-
gement and provide them with healthy planting materials.
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Understanding the genetic variability among Nigerian cassava accessions
is a crucial prerequisite for its improvement. The objective of this study was
to estimate the genetic variability among 477 cassava accessions and to
classify them based on their genetic simi- larities for effective utilization in
breeding programs. The accessions were evaluated at the Federal Univer-
sity of Agriculture, Abeokuta experimental site from 2023–2024, using an
augmented randomized complete block design with two checks (TME 419
and NR 87184). Agromorphological descriptors were collected at 3-month
intervals for 12 months. Broad sense heritability and genetic advance as
percent of mean (GAM) were high, indicating that the overall phenotypic
expressions observed were largely influenced by genetic factors. Multiple
correspondence analysis (MCA) showed that petiole color, number of leaf
lobes, color of leaf veins, and parenchyma contributed the most to the ove-
rall variability observed in the study population. Principal component analy-
sis (PCA) identified petiole length, length of leaf lobe, width of leaf lobe, and
plant height as primary contributors to the overall phenotypic variations
observed in the population. Hierarchical clustering of accessions using
Euclidean distance revealed two and three clusters based on qualitative
and quantitative traits respectively. This study has shown the existence of
wide genetic variations in several cassava traits, providing a valuable
resource for breeding programs.

ABSTRACT

ARTICLE INFO
Keywords:
genetic diversity; morpho-
logical identification; food
security; climate-smart
crops; crop improvement

Genetic Characterization and Variability of Cassava (Manihot
esculenta) Accessions Cultivated in Southwest and North
Central Nigeria Using Agromorphological Markers

Impact factor: 1.6

Isaac O. Abegunde 1,2,*, Oghenevwairhe P. Efekemo 1,3, Olabode Onile-Ere 1,3,

Folashade Otitolaye 1,3, Olusegun A. Oduwaye 4, Thomas O. Fabunmi 5, Emmanuel O. Idehen 1,4 ,

Justin S. Pita 6, Fidèle Tiendrébéogo 6, Titus Alicai 7 and Angela O. Eni 1,6,*

1 Central and West African Virus Epidemiology Program, Covenant University Hub, Km.10 Idiroko Road, Canaan Land, P.M.B 1023, Ota 112233,
Ogun State, Nigeria
2 Centre of Excellence in Agricultural Development and Sustainable Environment, Federal University of Agriculture, Alabata Road, P.M.B 2240,
Abeokuta 110115, Ogun State, Nigeria
3 Department of Biological Sciences, Covenant University, Km. 10, Idiroko Road, P.M.B 1023, Ota 112233, Ogun State, Nigeria
4 Department of Plant Breeding and Seed Technology, Federal University of Agriculture, Alabata Road, P.M.B 2240, Abeokuta 110115,
Ogun State, Nigeria
5 Department of Plant Physiology and Crop Production, Federal University of Agriculture, Alabata Road, P.M.B 2240, Abeokuta 110115,
Ogun State, Nigeria
6 Regional Center of Excellence for Transboundary Plant Pathogens WAVE (Central and West African Virus Epidemiology),
Université Felix Houphouët-Boigny (UFHB), Abidjan 01 BPV 34, Côte d’Ivoire
7 National Agricultural Research Organization (NARO), National Crops Resources Research Institute, Kampala P.O. Box 7084, Uganda

* Correspondence: ioabegunde@gmail.com (I.O.A.); angela.eni@wave-center.org (A.O.E.)

Scannez pour consulter
l’intégralité de l’article







08

Métriques de la revue
2024 CiteScore (Scopus) : 1.1
Publication
2024 Vues de texte intégral : 110 713
2024 Nombre total d'articles publiés : 85



Sugarcane (Saccharum spp.) is an important interspecific hybrid crop
grown for sugar and ethanol production in tropical and subtropical regions
around the world. However, its vegetative propagation makes it vulnerable
to viral diseases which pose a serious threat to crop yield and quality. Seve-
ral viruses belonging to species in the genus Mastrevirus, family Gemini-
viridae are known to infect sugarcane including maize streak virus,
saccharum streak virus, sugarcane chlorotic streak virus, sugarcane streak
Egypt virus, sugarcane streak Reunion virus, sugarcane streak virus,
sugarcane striate virus and sugarcane white streak virus (SWSV), (Boukari
et al., 2020).

In Côte d'Ivoire, sugarcane streak mosaic virus (SCSMV; genus Poace-
virus, family Potyviridae) is reported as an emerging virus affecting a wide
range of sugarcane varieties in the country (Daugrois et al., 2020; Sorho et
al., 2020). With the aim of developing a holistic method for controlling its
spread on areas cultivated by SUCAF-CI (a sugar company in Côte
d'Ivoire), we undertook an inventory of the viruses present on its sites.
Twenty-four samples were collected from SUCAF-CI germplasm collec-
tions and nurseries, and leaves were analysed by rolling circle amplification
with random hexamers followed by nanopore sequencing using a MinION
device as described by Ben Chehida et al. (2021). One sugarcane leaf
sample (SC_BC38) with peculiar symptoms (Figure 1) collected in a sugar-
cane field of the Centre National de Recherche Agronomique of Côte
d'Ivoire, located c. 50 kilometers from SUCAF-CI, was also screened.
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Cassava mosaic disease (CMD) remains a major constraint to cassava
(Manihot esculenta Crantz) production in Cameroon. This study aimed to
generate updated epidemiological data on CMD across the country. Sur-
veys were conducted in 342 fields across the ten administrative regions of
Cameroon between January and September 2022, following a standar-
dized protocol adopted by all fourteen countries participating in the Central
and West African Virus Epidemiology for Food Security (WAVE) program.
In each field, 30 plants were assessed for CMD incidence, severity, whitefly
population, and mode of infection. CMD symptoms were observed in all ten
regions. The overall mean CMD incidence was 54.72%, with a mean seve-
rity score of 2.39. Incidence, severity, and whitefly populations varied signi-
ficantly among regions. The South Region recorded the highest mean inci-
dence (74.34%), while the Far North had the lowest (18.97%). The Ada-
mawa Region exhibited the highest mean severity (2.63), whereas the
South West Region had the lowest (2.19). Whitefly abundance per plant
was greatest in the South West (21.44) and lowest in the Far North (0.40).
PCR amplification and sequencing confirmed the presence of cassava
mosaic geminiviruses (CMGs) in leaf samples. A positive correlation was
detected between mean whitefly abundance and CMD incidence, while
altitude was negatively correlated with whitefly numbers. Both CMD inci-
dence and whitefly populations were higher in intercropped fields than in
monocropped fields. Notably, intercropping cassava with maize reduced
whitefly populations, while intercropping with sweet potato lowered CMD
incidence. The primary source of CMD infection was the use of infected
cuttings. These findings provide valuable insights for the development of
targeted interventions and improved management strategies for CMD in
Cameroon.
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