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Outline 

ÁBackground of the CMS 

 

ÁComponents of the CMS 

 

ÁDesign of the CMS 

 

Á Data collection process  
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Background of the CMS project 

(why?) 
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Introduction 

ÁSignificant investment by IITA, NRCRI and others since 
the late 1970s: 

ÁMore than 40 cassava varieties were developed and 
released in Nigeria (NACGRAB, 2017).  

 

ÁYet, adoption rates are not well documented 

 

ÁHow can we justify investment on crop genetic 
improvement? 
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Research Questions 

Three groups of research questions 

==Č 3 presentations  
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Research questions 

ÁUsing DNA fingerprinting: 

ÁWhat are the cassava cultivars found in farmers fields: 
improved varieties or not? 

 

==== Č Presentation by Dr Rabbi Ismail 



www.iita.org   I   www.cgiar.org  

Research questions  

ÁUsing DNA fingerprinting: 

ÁWhat are the cassava cultivars found in farmers fields: improved varieties or not?  

ÁUsing household survey: 

ÁWhat are the levels of adoption of improved cassava 
varieties? 

ÁWhat are the factors driving adoption and dis -adoption of 
improved varieties of cassava? 

 

=== Č Presentation by Dr Tesfamicheal Wossen 
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Research questions  

ÁUsing DNA fingerprinting: 

ÁWhat are the cassava cultivars found in farmers fields: improved varieties or not?  

Á Using household survey: 

ÁWhat are the levels of adoption of improved cassava varieties? 

ÁWhat are the factors driving adoption and dis -adoption of improved varieties of 
cassava? 

ÁUsing household survey and village level qualitative FGD: 

ÁWhat are the preferences of different end users for 
varietal attributes in terms of production, processing, and 
consumption traits? 

ÁAre there gender differences associated with varietal 
adoption, preferences, and adoption pathways? 

 

==Č Presentation by Dr Tahirou Abdoulaye 
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Research questions  

ÁUsing DNA fingerprinting: 

ÁWhat are the cassava cultivars found in farmers fields: improved varieties or not?  

Á Using household survey: 

ÁWhat are the levels of adoption of improved cassava varieties? 

ÁWhat are the factors driving adoption and dis -adoption of improved varieties of 
cassava? 

Á Using household survey and village level qualitative FGD: 

ÁWhat are the preferences of different end users for varietal attributes in terms of 
production, processing, and consumption traits? 

ÁAre there gender differences associated with varietal adoption, preferences, and 
adoption pathways? 

 

ÁCMS Key Question: 
ÁWhat factors are inhibiting the uptake of improved 

cultivars of cassava in Nigeria? 
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Components of CMS 

i. Large-scale household (HH) survey using rigourous 
approaches and e-survey tools 

 

ii. DNA-based varietal identification using single 
nucleotide polymorphism (SNP) 

 

iii. GPS-assisted area measurement 

 

iv. Gender-differentiated end-user surveys on varietal and 
trait preferences.  
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Design meeting 

ÁThe Nigeria Cassava Monitoring Convening Workshop was organized, 
15ï21 March 2015 by BMGF in Dar es Salaam 

ÁInvolved: economists, biotechnology, breeders, gender experts, 
agronomists, extensionist, post-harvest specialist 

ÁInstitutions involved: IITA, NRCRI, CIAT, CRP-RTB (CIP), CRS, BMGF 

ÁKey inputs on the sampling design, HH survey instrument and e-survey, 
process of DNA-fingerprinting, FGD, and GPS-based area measurement 
issues 
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ü 16 States : over 80% of 
cassava production 
stratified into 4 Regions  

ü 2500  randomly selected 
households ~5000  plots 

ü 30%  of Spouses were 
also interviewed 

ü Gender-differentiated 
end-uses survey: Focus 
group discussion on 
sub-sample of randomly 
selected villages 

ü About 7428  different leaf 
samples for DNA 
extraction 

 
 
 

Sampling design 
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Å- 

 

i. South -West  (Oyo, Ogun, Ondo, Ekiti and Osun States) 

ii. South -East  (Enugu, Imo and Anambra States) 

iii.  South -South  (Cross River, Akwa-Ibom and Delta States) 

iv. North  (Kogi, Kaduna, Benue, Taraba and Nassarawa 

States) 

Details on study regions 
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Å- 

 Data collection process  

Recruitment of enumerators (BSc and MSc) 
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Å- 

 Data collection process  

Training of enumerators 

Classroom 
Rural area 
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Å- 

 Data collection process  

Pre-testing of survey instruments and approaches 

DNA: leaf collection 
GPS: area measurement 
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Dissemination of Findings 
Manuals and Monographs 

i. The cassava monitoring survey in Nigeria. Monograph, IITA, Ibadan 

(http://bit.ly/2n8KUrF) 

ii. Cassava farmersô preferences for varieties and seed dissemination system in 

Nigeria: Gender and regional perspectives. Monograph, IITA, Ibadan 

(http://bit.ly/2mHHcdj) 

iii. A manual for large-scale sample collection, preservation, tracking, DNA 

extraction, and variety identification analysis. IITA, Ibadan 

(http://bit.ly/2nEvbUY) 

Conference presentation in Tanzania: ISRTC-AB (early March 2017) 

i. Adoption of improved cassava varieties and impacts on productivity and 

poverty in Nigeria.  

ii. Gender and regional-based evaluation of cassava seed sourcing and varietal 

traits preferences in Nigeria.  

Peer reviewed papers 

i. Impacts of extension access and cooperative membership on technology 

adoption and household welfare: Journal of rural studies (R&R) 

ii. Measuring the Productivity Impacts of Technology Adoption in the Presence of 

Misclassification.  American Journal of Agricultural Economics. Under 

review 

iii. DNA based assessment of landscape diversity of cassava varieties in Nigeria: 

Draft 

http://bit.ly/2n8KUrF
http://bit.ly/2n8KUrF
http://bit.ly/2mHHcdj
http://bit.ly/2mHHcdj
http://bit.ly/2nEvbUY
http://bit.ly/2nEvbUY
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DNA fingerprint-based variety 

identification in adoption and impact 

assessment ï CMS project 

Ismail Rabbi & the CMS Team 

March 2017 

 

ROOTS, TUBERS  
AND BANANAS 
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Genotyping team 
GEZAHEGN GIRMA TESSEMA 
POST-DOC FELLOW 
 

FEMI ALABA 
RUTH UWUGIEREN 
 
SAMPLE PREPARATION &  
DNA EXTRACTION 

CORNELL 
UNIVERSITY  
PUNA RAMU 
GUILLAUME BAUCHET 
 
BIOINFORMATICS - 
Raw sequences to SNP 
data-frame 
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Variety identification options 

ÅSecondary sources (e.g. published reports)  

ÅSeed multiplication and sales data  

ÅExpert opinion and key informant interviews 

ÅCommunity level surveys  

ÅFarmer elicitation 

 

ÅCons: such methods have inherent uncertainty levels and 
often estimates have wide confidence intervals 

ÅAlternative: DNA fingerprinting  
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First pilot study ï cassava  
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Advantages of DNA markers 

ÅDNA markers are more abundant than morphological 
descriptors. 

ÅDNA is independent of environment conditions or plant 
growth stage. 

ÅCaveat: Results are as good as the quality of the 
άǊŜŦŜǊŜƴŎŜ ƭƛōǊŀǊȅέ 

ÅReference library: 

ïA collection of known improved/released varieties and 
landraces. 

ïAll accessions from survey are matched to the reference library 

ïThe quality of the reference library (genotype traceability and 
ŎƻƳǇǊŜƘŜƴǎƛǾŜƴŜǎǎύ ŘŜǘŜǊƳƛƴŜǎ ȅƻǳǊ άƭŜǾŜƭ ƻŦ ǎǳŎŎŜǎǎέ ƛƴ 
variety identification 
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DNA fingerprinting workflow 

1. Field to lab sample collection, 
preservation and tracking 

2. High-throughput DNA 
extraction 

3. Genotyping and bioinformatics  

4. Cluster analysis and matching 
to reference library 

5. Cultivar identification and 
estimation of adoption rates  

HH Field Lab 

Published a monograph detailing 

DNA fingerprinting process 
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Sample source Batch 1 Batch 2 Batch 3 Total 

R1(North) 497 931 568 1996 

R2(SW) 758 921 96 1775 

R3(SE) 1253 1 386 1740  

R4(SS) 342 967 608 1917 

Overall  2850  2820  1658  7428 

Genotyped HH samples + library 

0.05

Legend: 

Wild cassava (Manihot glaziovii) 

Genetic Gain (TMS varieties) 

Germplasm collection 

Regional Breeding Program 

collection 

Latin America collection (CIAT) 

Å Reference library (n = 3891) for CMS 

already existed.  

Å Work done as part of previous Africa-

wide cassava genetic diversity study 

project.  

Reference library 

HH survey samples 
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Genotyping results 

Å >11000  accessions 

ï3891  Reference Library 

ï7428  CMS Samples 

Å Each accession genotyped 
across 62548 SNP positions  

ÅQC by missing rates  

ïmaximum per-variant == 0.6  

ïmaximum per-sample == 
0.8 

Å Final data 

ï52,899  variants and 
11,319  accessions passed 
QC filters. 

SNV markers distributed across the 

cassava reference genome (18 

chromosomes) ICGMC 2016 
http://g3journal.org/cgi/doi/10.1534/g3.114.015008 
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Histogram of IBS.QC.DUPLICATES

Distance (IBS)

F
re

q
u

e
n

c
y

0.00 0.01 0.02 0.03 0.04 0.05

0
5
0

0
0

1
0

0
0

0
1

5
0

0
0

2
0

0
0

0502 clones 

redundantly 

genotyped: 

4x = 32  

3x = 132  

2x = 338 

Distance threshold for identification 

for matching clones to the reference 


