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CWR CLASSIFICATION
GENE POOL CONCEPT

• primary gene pool (GP1), 
– the crop and all the closely related taxa, which can 

interbreed with the crop and produce fertile 
progenies - GP1A (cultivated form) and GP1B (wild or 
weedy forms of the crop)

• GP2
- taxa distinct from the crop, but still capable of crossing 
with it and producing some fertile hybrids

• GP3 
– includes taxa distantly related to the crop 

And cannot interbreed with the crop. 



Taxon group: based on taxonomic 
hierarchy

• Taxon group 1 (TG1) includes the crop and taxa 
that of the same species;

• TG2 includes taxa belonging to the same series 
or section as the crop; 

• TG3 includes taxa of the same subgenus as the 
crop;

• TG4 includes taxa belonging to the same genus 
as the crop;

• TG5 includes taxa belonging to the same tribe as 
the crop, but to a different genus



Genetic diversity 

• All crop plants orginated from  wild relative(s) 
that were domesticated-

• Which ones are they ? Are they still around?

• Vincent et al. (2013) -1667 wild species for 
173 crop species



Biodiversity Genomics: using geneomic
data to assess biodiversity 

• Conservation planning requires data on 
diversity of species richness, endemism as 
well as genetic diversity 

• Reconcile traditional approach based on 
morphology with high-resolution DNA 
sequence information

•







In a Conventional 
PCR

20-30 bases 
primers anneal 
over millions of 
bases -



Phylogenetic diversity: measuring 
genetic distance 

• Units of diversity- “species” 

• Classical approach: identification can be 
ambiguous when characters such as flower 
color, flower shape, and leaf morphology 
change over the life of an individual 

• Definition of the “species”-



Taxonomic approaches

• Incorporate Chloroplast/mitochondrial and 
nuclear DNA sequences into taxonomic keys

• These DNA barcodes are available in GenBank
database.

• DNA barcoding has greatly improved species 
delineation. 

• Nearly 100 plant genomes available in public 
databases



DNA barcoding has greatly improved 
species delineation. 

• (ITS + trnH-psbA, Kress et al., 2005;
• portion of matK, Lahaye et al., 2008), 
• land plants (ITS + rbcL, Chase et al., 2005; rpoC1 + 

rpoB + matK or rpoC1 + matK + psbA-trnH, Chase 
et al., 2007; portion of rbcL + trnH- psbA, Kress 
and Erickson, 2007; rbcL + matK, CBOL, 2009), 

• combinations of rbcL, rpoC1, rpoB, matK, ycf5, 
trnL, psbA-trnH, and ITS Gonzalez et al., 2009), 

• and a 50-ha forest in Panama (rbcL + matK + 
trnH-psbA, Kress et al., 2009). 



Whole genome sequencing
• Shotgun sequencing using next-generation 

sequencing (NGS) : provides very large volumes 
of high-quality sequence data in the form of short 
sequences. 

• the majority of food and fiber crops have at least 
one genome assembly in the public domain 

• Next Generation Sequencing
• 454 - 35 bases
• Illumina 250 bases
• 15 000 bases are available on the Pac Bio 

platform



Chemistry of sequencing reactions have improved to 
give high-throughput data



Genomes of crop wild relatives 
completed

Arachis duranensis (A genome diploid wild peanut) and Arachis ipaensis (B 
genome diploid wild peanut) Wild ancestors of peanut, an oilseed and grain 
legume crop-

Solanum pimpinellifolium closest wild relative to tomato

Solanum commersoni - Wild potato relative

Oryza brachyantha (wild rice) -Disease resistant wild relative of rice

Oryza glaberrima (African rice)  - West-African species of rice

Oryza rufipogon (red rice) - Ancestor to Oryza sativa

Molecular analysis has shown that there is frequent exchange of segments 
between O. sativa and O. glaberrima. 

Wild relatives have poor phenotypic characteristics

https://en.wikipedia.org/wiki/Arachis_duranensis
https://en.wikipedia.org/wiki/Arachis_ipaensis
https://en.wikipedia.org/wiki/Solanum_pimpinellifolium
https://en.wikipedia.org/wiki/Oryza_brachyantha
https://en.wikipedia.org/wiki/Oryza_glaberrima
https://en.wikipedia.org/wiki/Oryza_rufipogon
https://en.wikipedia.org/wiki/Oryza_sativa






Orthologous Regions Between Wheat 
and Rice



29 duplication blocks on the 
12 rice chromosomes. 

10 duplicated regions and 2 
translocations identified on the 

seven wheat chromosome groups.



Y J-Fakim

Simple Tandem Repeat Sequences

Class Repeat size

bp

Array size 

(no. of units)
Genomic 

distribution

Satellites 2-2,000 > 1,000 Centromeric, 

heterochromatic

Minisatellites 9-100 10-100 Sub-telomeric, 

dispersed

Short tandem 

repeats

3-5 10-100 Dispersed

Microsatellites 1-2 10-100 Dispersed



Dictyosperma in Mauritius

• Palm family (Arecaceae )

• 188 genera and approximately 2,585 species 
(Palmweb,2015)

• In the Mascarenes :11 species in five endemic 
genera (Moore & Gueho, 1984) 

• Mauritius has highest palm diversity, with seven 
species and eight taxa – six endemic

• La Réunion has four species, two taxa endemic; 

• Rodrigues has three species of which three taxa 
are endemic 





Scientific name
Vernacular 

name
Endemic range

IUCN Red List 

category

Estimated wild 

population

Dictyosperma 

album (Bory) H. 

Wendl. & Drude 

ex Scheff. var. 

album

Palmiste blanc 
Mauritius & La 

Réunion
CR c. 30

Dictyosperma 

album var. 

conjugatum Moore 

& Guého

Palmiste de 

l’Île Ronde 
Round Island CR 1



Dictyosperma album var album



Dictyosperma
album var
conjugatum

Ile Ronde
(Round Island)



Dictyosperma album var conjugatum

Ile aux Aigrettes Ile aux Aigrettes



Re-introduction onto Round Island

Seedlings 





Transposable Elements (TE)

• They account for almost 50% of the human 
genome and 70% of the genomes of some 
grass species, including maize. 

• Class 1 LTR-retrotransposons, such as the 
Gypsy and Copia superfamilies

• Class 2 MITEs (Miniature Inverted Repeat 
Elements) are also abundant in maize 



IRAP

• interretrotransposon amplied polymorphism 
(IRAP) protocol (Kalendar and Schulman 2006)

• segments between two nearby retrotrans-
posons or LTRs(Long Terminal Repeats) are 
amplifed using outward-facing primers, 
usedto determine the diversity of TE 
elements. 





Molecular characterisation on 
Dictyosperma album var album and

D a var conjugatum
• Samples : 

– National Parks Black River (conjugatum)

– Ile aux Aigrettes ( 3 conjugatum)

– Curepipe (album)

– Plaine Sophie (album)

– Botanical Garden- Pamplemousse ( conjugatum)



DNA extraction

• 1st attempt- Kit – not 
successful 

• CTAB method-
isopropanol 







On going work

• More samples to be tested

• Reproducibility of PCR

• DNA barcoding- amplicons will  be sequenced-

• Outcome- relatedness of the two varieties 

that can assist in conservation management 
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