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Plant germplasm collections invariably contain varying levels of genetic redundancy, which hinders 
the efficient conservation and utilization of plant germplasm and is especially of concern in clonally 
propagated crops including cassava. Identification and probable elimination of duplicates or 
mislabeled genotypes is important from both genetic and economic point of view. Conventionally, 
morphological descriptors are used for genotype identification, however, DNA markers specifically 
microsatellites have proven to be suitable markers for genotype identification as these are not 
influenced by environment, are co-dominant, reproducible, hyper-variable and abundant in 
eukaryotes. A Global Crop Diversity Trust (GCDT) funded project has been carried out at IITA to 
fingerprint the entire germplasm cassava collection using SSR markers to assess genetic 
redundancy in the collection. About 2400 cassava accessions conserved at IITA field bank have 
been genotyped with 25 SSR markers, using a PAGE (polyacrylamide gel electrophoresis) and 
capillary electrophoresis system. Genotype profiling was first carried out with a set of SSR markers 
using PAGE system to identify potential duplicates and establish a cost-effective system to assess 
accessions whenever new acquisitions are made. The crucial step was determining a threshold to 
consider if two accessions were potential duplicates or not. A strategy of comparing genetic 
distances (GD) based on modified Roger’s genetic distance measure between accessions with a 
threshold of GD = 0 to 0.15 for at least three SSR markers was used to identify absolute identical 
(GD = 0) as well as potential duplicate (GD > 0.15) accessions. It was assumed that the accessions 
that remained different across 3 SSR markers with a GD of more than 0.15 based on PAGE data 
were unique accessions. Following the above criteria, all 2418 cassava accessions were genotyped 
initially with 10 SSR markers on PAGE, resulting in a total of 41 alleles with an average of 4.1 alleles 
per marker. Based on genetic distance, a total of 895 potential duplicates were identified for further 
genotyping with additional 15 SSR markers (multiplexed into 5 panels of 3 SSRs each) on ABI3100 
for capillary electrophoresis. This step of stringent fingerprinting with additional SSRs was carried 
out to address the same question of differentiating accessions even at 1 bp level through capillary 
electrophoresis, which otherwise would not be addressed using the PAGE system. The similar 
concept of genetic distance was used on the data generated from ABI3100 analysis to identify 
absolute identical accessions. A total of 70 alleles were observed with an average of 4.7 alleles per 
SSR marker. All the SSR markers used in the present study showed high gene diversity that ranged 
from 0.23 to 0.75 with an average of 0.49. Based on GD = 0 for at least 3 SSR markers, a total of 
355 absolute identical accessions were identified indicating the presence of about 14.7% duplicate 
accessions in the collection. Results obtained have been compared with available passport and 
characterization data to identify off-types or mislabeled accessions. The results have also been 
compared with the recently established cassava core collection based on morphological traits to 
determine the presence of duplicate accessions. Interestingly, the core collection did not contain any 
duplicate accession, thus validating the criterion used in the establishment of cassava core 
collection. The results from this study will allow rationalizing cassava germplasm collection by 
reducing redundancy, cost-effective germplasm maintenance, and ensuring optimal representation 
of the genetic diversity of the germplasm collection at IITA. The results also demonstrates that SSR 
markers, together with the statistical tools for individual identification and redundancy assessment, 
are technically practical and sufficiently informative to assist the management of tropical plant 
germplasm collections.  


