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Virus scourge: Frightening Dire 
Consequences  

Source: Mkamilo 



Key issues 
l  The nature of resistance in 

question 
l  What viruses are we 

contending with? 
l  Curtailing the evolutionary 

danger of viruses to food 
security 

l  Optimizing application of 
existing knowledge 

l  What gaps to explore? 
l  Priority targets for viral 

disease control 

CMD 

CBSD 



Crop Biology factors 

l  Heterozygousity  
l  Molecular resources 
l  Horizontal/vertical resistance 
l  Clonally propagated crop (Dom./add./

epistasis) 
l  Long growing season 
l  Delineated gene pool (Africa vs. South 

America 



Source of resistance 
Polygenic resistance: M. glaziovii source 
v  Poorly deployed 
v  Not effectively maximized 
v  Some success achieved 
v  Example of varieties - TMS 30001 
 
Dominant Gene: CMD2 
v  High resistance – Largely deployed in newly 

released varieties 
v  Vertical resistance 
v  Danger with high risk of breakdown 
 
 



Genetic mapping 

l  CMD1, CMD2, CMD3 
l  More yet undetected 
l  SNP maps now available 
l  SNP and SSR based map under construction 
l  To identify more QTLs 
l  Critical to shift from classical breeding to 

breeding- by-design approach 



CBSD: Does CWR hold the key 
for resistance 

Ø  CIAT germplasm evaluated in Tanzania 
revealed evidence of tolerance for some 
CIAT materials AR 40-6 

Ø  Need for access and screening of more 
germplasm from CIAT 

Ø  Complement existing tolerant landraces from 
East Africa – Namikonga, Kiroba, Muzege, B2C20-65  

Ø  Genetic improvement is mainly by classical 
breeding 

Ø   Crucial to pre-emptive breeding in WA 
Ø  Markers yet to be validated 
 



Breeding-by-Design 

l  MAS efficient for vertical resistance; and 
useful for gene stacking or pyramiding for few 
loci (6). 

l  MAS - appropriate in bi-parental crosses or 
multi-parent crosses to pyramid genes 

l  Crosses between polygenic source and 
dominant gene source; followed by 
genotyping to select for allelic combinations 
or haplotypes 



MAS developed genotypes 

CR 37-108 CR 36-2 

CR 14A-1 CR 36-5 





CMD response of CMD2 
genotypes 

Crops Science 2012 



Synergy with CMD2 

l  Leading released varieties have the CMD2 
resistance 

l  Superior resistance in combination with 
polygenic sources: TMS 97/2205 and 
TMS96/1089A 

l  Different response patterns – mechanism 
l  Requires efficient and better strategy to 

optimize better response 



CMD Breeding 

l  Fixing genes at target loci through minimum 
inbreeding 

l  Exploring additivity effects 
l  Often not a stand alone  
l  Complicated because breeding combines 

CMD resistance with other key traits as yield, 
DM, starch content, quality traits  

l  As a clonally propagated crop, it is 
confounded by desire to maximize 
dominance, additive and epistatic effects 



MARS 

l  Suited to combination of traits and more loci (30 
loci). Best managed with 10 loci 

l  Release of varieties in Africa is premised/
conditioned to CMD/CBSD resistance 

l  Modified to allow selection for CMD initially: 
foreground selection, then followed for another 
traits. 

l  Continue with selection for other key traits; as 
you move towards ideotype through sevral 
recombination cycles 

l  Without virus resistance, varieties cannot be 
released 



Adopted from GCP scheme 



How critical are markers for 
CMD breeding 

l  Selecting susceptible genotypes are not 
primarily the focus for MAB 

l  In 1- 6MAP, they could be screned out 
phenotypically in High pressure zone 

l  The focus is stable and high resistance 
l  Virus build up in vegetative planting materials 

– moderate resistance inappropriate 
l  Markers need to pyramid durable genes 
l  MAB is inevitable (MAS, MARS, GWAS) 



Challenges 

l  Long growth cycle 
l  Flowering (15 months from seed to next 

seed) 
l  Several recombination cycles to enhance 

genetic gain 
l  Breeding speed 



Whitefly-Endosymbiont 
interaction in virus tramsmission 
l  Are they conferring virus transmission advantages in cassava?  
l  We hypothesize that differential endosymbionts present in B. tabaci 

populations could impinge viral transmission in cassava 
l  Characterise and compare the endosymbiont fauna of Colombian 

and Nigerian B. tabaci, whitefly samples  
l  Phylogenetic analyses of the vectors and endosymbionts will be 

conducted 
l  Differential endosymbionts between Colombian and Nigerian 

populations will be isolated from gut tissues of the B. tabaci selected 
using selective media cultures 

l  The peptidoglycans recognition proteins (PGRPs) involved in the B. 
tabaci-endosymbiont interactions will be characterised 

l  Virus transmission evaluations based on systemic and oral infection 
of Nigerian B. tabaci with the endosymbionts isolated. 

Partners: Universidad del Valle, Cali-Colombia; EPFL -Switzerland; 
NRCRI Nigeria; Corpoica, Palmira-Colombia 



Integrated Control 
l  Innovative genetic Improvement 
l  Sourcing for new whitefly and viral resistance 
l  Proper agronomic practices – Rouging 
l  Meristem culture  - cleaning 
l  Diagnostic tools and capacity building in 

NARS 
l  Survey for virus determination and 

assessment 
l  Quarantine 
l  Regional cooperation 


