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ABSTRACT

Objectives: Digitaria exilis Stapf (white fonio) is a staple crop in West Africa, mainly consumed during food
shortage and highly associated to cultural events. The aim of this study was to test the transferability of
microsatellite loci developed for D. exilis to other species of the genus Digitaria in order to further investigate
the diversity of species for which there is litle genomic resources available.

Methodology and Results : Eight (8) microsatellite loci on 119 accessions from 39 Digitaria species were tested.
With an average amplification percentage of 62.8% ranging from 25% to 100 %, these SSR markers are
transferable to other species of the genus Digitaria. The transferability was higher for D. argyrothrica, D.
fuscescens, D. longiflora, D. milanjiana and D. ternata. In some species such as D. abyssinica, D. nuda, D.
pennata, D. pseudodiagonalis and D. tisserantii, the very low percentage of cross-amplification confirmed their
distance from D. exilis. D. longiflora, thought as the most related wild species to D. exilis, exhibited 100% level
of transferable polymorphic loci.

Conclusion and application of findings : This set of markers will be useful for breeding and studying
relationships between Digitaria species.

Keywords : Cross-species amplification, Digitaria, genetic diversity, microsatellite loci.
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INTRODUCTION

Digitaria Haller comprises about 230 species distributed worldwide in tropical, subtropical, and temperate areas
(Clayton et al., 2006 ; Sanchez-Ken, 2012). It is the second largest genus after Paspalum L. in the tribe
Paniceae. It includes forage species, minor cereals, turf plants, and soil binders, as well as some weeds
(Watson and Dallwitz, 1992). In West Africa, only D. exilis (white fonio) (Figures 1, 2 and 3) and D. iburua (black
fonio) are cultivated. Presenting all amino acids and low gluten content, seeds of D. exilis can be a strategic
source for nutrition and food security. However, it is still neglected and underutilized in this region. Its wild
related species represent a potentially important genetic reservoir of genes controlling natural resistance to
biotic and abiotic stresses and other characters for improvement (Monteiro et al., 2013). Despite the work of
Vega et al. (2009), the relations between Digitaria species are still poorly explored. However, D. longiflora
appears to be the closest relative of D. exilis (Hilu et al., 1997; Adoukonou-Sagbadja, 2010). Genetically, the
only studies carried on some species (D. ciliaris, D. exilis, D. iburua, D. lecardii, D. longiflora, D. sanguinalis and
D. ternata) used Randomly Amplified Polymorphic DNA (Hilu et al., 1997) and Amplified Fragment Length
Polymorphism (Adoukonou-Sagbadja, 2010) technics. Recently, Simple Sequence Repeat (SSR) markers have
been developed in D. exilis (Barnaud et al., 2012). This type of highly polymorphic, co-dominant, and easy to
score markers are abundant in most studied organisms (Oliveira et al., 2006). They offer great potential for
studies on genetic diversity (e.g. Allentoft et al., 2009), gene flow between populations (e.g. Arens et al., 2007)
and parentage analyses (e.g. Conte et al., 2011). The objective of this study was to test the transferability of
some SSR loci to other species of the genus Digitaria in order to further investigate the diversity of species for
which there is no genomic resources available.
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MATERIALS AND METHODS

An overall sample of 119 accessions was selected from
thirty-nine Digitaria species. These accessions were
acquired from collections of the Herbaria DAKAR and
IFAN (Senegal), the CIRAD Herbarium (France) and from
personal collections (fresh material) (Table 1). DNA from
fresh material was extracted following the protocol of
Doyle and Doyle (1987). For dry material, some
modifications were performed (2% of sodium bisulphite in
the lysis buffer). DNA were quantified on a
spectrophotometer and diluted to a working concentration
of 25 ng/ul. A set of eight SSR loci (Barnaud et al., 2012)
were selected based on their polymorphism (Table 2).
Forward primers were tagged with a 5-M13 universal
sequence (Schuelke, 2000). PCR was conducted ina 10
ul final volume with a buffer (10X), MgCI2 (50 mM), dNTP

Figure 3: Mature grains of Digitaria exilis (Barnaud‘©IRD).

(2mM), forward primer (10 mM), reverse primer (10 mM),
BSA (10 mg/ml), Taq (2 U/ul), DNA (3.5 ng) and H0.
PCR conditions were as follows: 4 min at 94°C, 10 Touch
down cycles (94°C/30 s, 60°C down to 50°C per cycle
allowing specific annealing/90 s, 72°C/30 s), followed by
30 classics cycles (94°C/30°s, 58°C /90 s, and 72°C/ 30
s) and final extension for 10 min at 72°C. PCR products
were run on an ABI Prism 3500 (Applied Biosystems) with
GS600LIZ as size standart. Genotyping data were scored
and checked using GeneMapper software (version 5.,
Applied Biosystems). Number of alleles per locus (Na), as
well as amplification percentage and percentage of
polymorphic loci for each species were calculated using
GenAlIEx version 6.5 (Peakall and Smouse, 2012).
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Table 1: Accessions of Digitaria evaluated using D. exilis microsatellite primers.

Species Extraction code | Country of origin Collection number Collection
Digitaria abyssinica (A. Rich) Stapf CIRAD-76 Djibouti 60409 b Herbarium CIRAD
Digitaria abyssinica (A. Rich) Stapf CIRAD-63 Somalia 42457 b Herbarium CIRAD
Digitaria acuminatissima Stapf IF-Dacuf Chad 1528 Herbarium IFAN
Digitaria acuminatissima Stapf CIRAD-49 Mali 34716 Herbarium CIRAD
Digitaria acuminatissima Stapf CIRAD-16 Niger 5879 bis Herbarium CIRAD
Digitaria argillacea (Hitchc. et Chase) Fern. CIRAD-72 Mali 56529 Herbarium CIRAD
Digitaria argillacea (Hitchc. et Chase) Fern. Dk-Dlec1 Burkina Faso 5309 Herbarium DAKAR
Digitaria argillacea (Hitchc. et Chase) Fern. Dk-Dlec2 Senegal 3230 Herbarium DAKAR
Digitaria argyrotricha (Andersson) Chiov. CIRAD-102 Liberia 69864 Herbarium CIRAD
Digitaria aristulata (Steudel) Stapf CIRAD-33 Senegal 15042 Herbarium CIRAD
Digitaria aristulata (Steudel) Stapf IF-Dari1bis Senegal 14301 Herbarium IFAN
Digitaria aristulata (Steudel) Stapf IF-Dari2 Senegal 14865 Herbarium IFAN
Digitaria atrofuscae (Hack.) A. Camus IF-Datr-2 Guinea 14667 Herbarium IFAN
Digitaria atrofuscae (Hack.) A. Camus IF-Datr-1 Guinea 5390 Herbarium IFAN
Digitaria atrofuscae (Hack.) A. Camus CIRAD-66 Ivory Coast 46608 Herbarium CIRAD
Digitaria atrofuscae (Hack.) A. Camus CIRAD-20 Nigeria 8856 Herbarium CIRAD
Digitaria brazzae (Franch.) Stapf CIRAD-68 Democratic Republic of Congo 54703 Herbarium CIRAD
Digitaria brazzae (Franch.) Stapf IF-Dbra-1 Sierra - Leone 9784 Herbarium IFAN
Digitaria brazzae (Franch.) Stapf CIRAD-90 Zimbabwe 67250 Herbarium CIRAD
Digitaria ciliaris (Retz.) Koel. CIRAD-36 Netherlands Antilles 16567 Herbarium CIRAD
Digitaria ciliaris (Retz.) Koel. S-Fs-1103 Senegal - Personal collection
Digitaria ciliaris (Retz.) Koel. S-Fs-1107 Senegal - Personal collection
Digitaria ciliaris (Retz.) Koel. S-Fs-1111 Senegal - Personal collection
Digitaria debilis (Desf.) Willd. IF-Ddeb5 Ivory Coast - Herbarium IFAN
Digitaria debilis (Desf.) Willd. CIRAD-67 Mali 50569 ¢ Herbarium CIRAD
Digitaria debilis (Desf.) Willd. IF-Ddeb1 Senegal 2784 Herbarium IFAN
Digitaria delicatula Stapf Dk-Ddel1 Senegal 16907 Herbarium DAKAR
Digitaria delicatula Stapf Dk-Ddel2 Senegal 16898 Herbarium DAKAR
Digitaria delicatula Stapf CIRAD-31 Senegal 13715 Herbarium CIRAD
Digitaria diagonalis (Nees) Stapf IF-Ddiag5 Guinea 14538 Herbarium IFAN
Digitaria diagonalis (Nees) Stapf CIRAD-11 Centrafrican Republic 3653 Herbarium CIRAD
Digitaria diagonalis (Nees) Stapf CIRAD-89 Zimbabwe 67246 Herbarium CIRAD
Digitaria eriantha Steud. IF-Deri-1 - 846 Herbarium IFAN
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Digitaria eriantha Steud. CIRAD-05 Madagascar 747 Herbarium CIRAD
Digitaria eriantha Steud. CIRAD-86 Zimbabwe 66952 Herbarium CIRAD
Digitaria exilis (Kippist) Stapf IF-Dex6 Guinea 2795 Herbarium IFAN
Digitaria exilis (Kippist) Stapf IF-Dex9 Guinea 2796 Herbarium IFAN
Digitaria exilis (Kippist) Stapf CIRAD-70 Mali 56061 Herbarium CIRAD
Digitaria exilis (Kippist) Stapf IF-Dex5 Mali 2126 Herbarium IFAN
Digitaria exilis (Kippist) Stapf CIRAD-30 Senegal 13501 Herbarium CIRAD
Digitaria exilis (Kippist) Stapf CIRAD-38 Senegal 19408 Herbarium CIRAD
Digitaria fuscescens (Presl) Henr. CIRAD-95 Guinea 67972 Herbarium CIRAD
Digitaria fuscescens (Presl) Henr. CIRAD-21 Nigeria 8863 Herbarium CIRAD
Digitaria gayana (Kunth) Stapf Dk-Dgay6 Burkina Faso 5311 Herbarium DAKAR
Digitaria gayana (Kunth) Stapf CIRAD-18 Chad 5951 Herbarium CIRAD
Digitaria gayana (Kunth) Stapf CIRAD-61 Ouganda 42454 Herbarium CIRAD
Digitaria gayana (Kunth) Stapf Dk-Dgay9 Senegal 3428 Herbarium DAKAR
Digitaria gazensis Rendle CIRAD-14 Chad 4711 Herbarium CIRAD
Digitaria gazensis Rendle CIRAD-65 Malawi 42482 Herbarium CIRAD
Digitaria horizontalis Willd. CIRAD-50 Ivory Coast 35500 Herbarium CIRAD
Digitaria horizontalis Willd. CIRAD-22 Nigeria 9523 a Herbarium CIRAD
Digitaria horizontalis Willd. Dk-Dho5 Senegal 585 Herbarium DAKAR
Digitaria horizontalis Willd. Dk-Dho6 Senegal 54 Herbarium DAKAR
Digitaria humbertii A. Camus CIRAD-03 Madagascar 68 Herbarium CIRAD
Digitaria humbertii A. Camus CIRAD-06 Madagascar 777 Herbarium CIRAD
Digitaria iburua Stapf CIRAD-45 Nigeria 33509 Herbarium CIRAD
Digitaria lehmanniana Henrard CIRAD-51 Bolivia 37513 Herbarium CIRAD
Digitaria lehmanniana Henrard CIRAD-52 Bolivia 37536 Herbarium CIRAD
Digitaria leptorhachis (Pilger) Stapf CIRAD-47 Ivory Coast 33942 a Herbarium CIRAD
Digitaria leptorhachis (Pilger) Stapf Dk-Dlep1 Senegal 5555 Herbarium DAKAR
Digitaria leptorhachis (Pilger) Stapf IF-Dlep1 Senegal 1501 Herbarium IFAN
Digitaria leptorhachis (Pilger) Stapf IF-Dlep4 Senegal 18131 Herbarium IFAN
Digitaria longiflora (Retz.) Pers. IF-Dlon5 Chad 1906 Herbarium IFAN
Digitaria longiflora (Retz.) Pers. CIRAD-19 Chad 6597 Herbarium CIRAD
Digitaria longiflora (Retz.) Pers. CIRAD-96 Guinea 67996 Herbarium CIRAD
Digitaria longiflora (Retz.) Pers. CIRAD-26 Ivory Coast 11404 Herbarium CIRAD
Digitaria longiflora (Retz.) Pers. IF-Dlon11 Mali 6829 Herbarium IFAN
Digitaria longiflora (Retz.) Pers. CIRAD-17 Niger 5886 bis a Herbarium CIRAD

12986



Ngom etal.,, J. Appl. Biosci. 2018 Cross-species amplification of microsatellite loci developed for Digitaria exilis Stapf in related Digitaria species

Digitaria longiflora (Retz.) Pers. CIRAD-25 Centrafrican Republic 10807 Herbarium CIRAD
Digitaria longiflora (Retz.) Pers. DK-Dlon-04 Senegal 17875 Herbarium DAKAR
Digitaria longiflora (Retz.) Pers. Dk-Dgen1 Senegal 309 Herbarium DAKAR
Digitaria longiflora (Retz.) Pers. Dk-Dgen2 Senegal 323 Herbarium DAKAR
Digitaria longiflora (Retz.) Pers. Dk-Dlon5 Senegal 17858 Herbarium DAKAR
Digitaria longiflora (Retz.) Pers. IF-Dlon20 Senegal 294 Herbarium IFAN

Digitaria longiflora (Retz.) Pers. S-Fs-146 Senegal - Personal collection
Digitaria longiflora (Retz.) Pers. S-Fs-148 Senegal - Personal collection
Digitaria longiflora (Retz.) Pers. S-Fs-152 Senegal - Personal collection
Digitaria longiflora (Retz.) Pers. S-Fs-168 Senegal - Personal collection
Digitaria longiflora (Retz.) Pers. S-Fs-181 Senegal - Personal collection
Digitaria longiflora (Retz.) Pers. S-Fs-188 Senegal - Personal collection
Digitaria longiflora (Retz.) Pers. S-Fs-189 Senegal - Personal collection
Digitaria longiflora (Retz.) Pers. CIRAD-46 Zambia 33531 Herbarium CIRAD
Digitaria macroblephara (Hack.) Paoli CIRAD-56 Ethiopia 38615 Herbarium CIRAD
Digitaria macroblephara (Hack.) Paoli CIRAD-58 Ethiopia 39650 a Herbarium CIRAD
Digitaria maitlandii Stapf & C.E. Hubb. CIRAD-74 Burundi 56664 Herbarium CIRAD
Digitaria maitlandii Stapf & C.E. Hubb. CIRAD-82 Zimbabwe 66947 Herbarium CIRAD
Digitaria maniculata Stapf CIRAD-41 Chad 28379 Herbarium CIRAD
Digitaria maniculata Stapf CIRAD-87 Zimbabwe 67109 Herbarium CIRAD
Digitaria milanjiana (Rendle) Stapf CIRAD-93 Zimbabwe 67550 Herbarium CIRAD
Digitaria milanjiana (Rendle) Stapf CIRAD-84 Zimbabwe 66949 Herbarium CIRAD
Digitaria nitens Rendle IF-Dnit-1 Belgian Congo 4763 Herbarium IFAN

Digitaria nodosa Parl. CIRAD-77 Djibouti 60512 Herbarium CIRAD
Digitaria nodosa Parl. CIRAD-39 Saudi Arabia 21716 Herbarium CIRAD
Digitaria nuda Schumach CIRAD-32 Niger 14095 Herbarium CIRAD
Digitaria nuda Schumach IF-Dnud1 Senegal 239 Herbarium IFAN

Digitaria parodii Jacq.-Fél. CIRAD-42 Chad 28520 Herbarium CIRAD
Digitaria pennata (Hochst.) T. Cooke CIRAD-75 Djibouti 60287 Herbarium CIRAD
Digitaria pennata (Hochst.) T. Cooke IF-Dpen-1 Ethiopia 853 Herbarium IFAN

Digitaria pennata (Hochst.) T. Cooke CIRAD-54 Ethiopia 38488 Herbarium CIRAD
Digitaria perrottetii (Kunth) Stapf CIRAD-59 Chad 41091 Herbarium CIRAD
Digitaria perrottetii (Kunth) Stapf Dk-Dper1 Senegal 17900 Herbarium DAKAR
Digitaria perrottetii (Kunth) Stapf Dk-Dper2 Senegal 10056 Herbarium DAKAR
Digitaria perrottetii (Kunth) Stapf Dk-Dper3 Senegal 3623 Herbarium DAKAR
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Digitaria pseudodiagonalis Chiov. CIRAD-37 Cameroon 17666 bis Herbarium CIRAD
Digitaria pseudodiagonalis Chiov. CIRAD-44 Democratic Republic of Congo 33498 Herbarium CIRAD
Digitaria rivae (Chiov.) Stapf CIRAD-57 Ethiopia 38822 Herbarium CIRAD
Digitaria rivae (Chiov.) Stapf CIRAD-62 Ethiopia 42455 Herbarium CIRAD
Digitaria ternata (A. Rich.) Stapf CIRAD-15 Cameroon 5354 Herbarium CIRAD
Digitaria ternata (A. Rich.) Stapf CIRAD-08 Centrafrican Republic 3116 Herbarium CIRAD
Digitaria ternata (A. Rich.) Stapf CIRAD-85 Zimbabwe 66950 Herbarium CIRAD
Digitaria ternata (A. Rich.) Stapf CIRAD-92 Zimbabwe 67460 Herbarium CIRAD
Digitaria tisserantii Jacq.-Fél. CIRAD-40 Chad 23144 Herbarium CIRAD
Digitaria tisserantii Jacq.-Fél. CIRAD-43 Centrafrican Republic 30033 Herbarium CIRAD
Digitaria umfolozi D.W.Hall CIRAD-04 Mali 132 Herbarium CIRAD
Digitaria umfolozi D.W.Hall CIRAD-07 Mali 2941 Herbarium CIRAD
Digitaria velutina Beauv. CIRAD-60 Democratic Republic of Congo 41357 Herbarium CIRAD
Digitaria velutina Beauv. IF-Dvel-5 Sierra - Leone 200 Herbarium IFAN

Digitaria velutina Beauv. CIRAD-91 Zimbabwe 67457 Herbarium CIRAD
Digitaria xanthotricha (Hack.) Stapf CIRAD-09 Centrafrican Republic 3300 a Herbarium CIRAD

Table 2: Characteristics of the 8 single amplification site SSR markers developed in Digitaria exilis (Barnaud et al., 2012)

Locus Forward primers (5'-3') Reverse primers (5'-3') Repeat motif N. GenBank accession no.
De-07 TCATGGTGTTTCACTTAATCC AAATAGATGCCAATCACACC (GT)s 2 JN587188
De-14 CGAGACCTGATTTGTTTAGC CAAGTCTTTGATTTCCGTCT (TGCG)s 3 JN587195
De-17 GTAACGAACATCGGGTGA CTGATGGCAAGGATGTGT (GT)s 2 JN587198
De-24 CCTCGATAATGCGTTTGT CAGCATTTTAATTGTTCACG (CT)1s 5 JN587205
De-34 ACTAACAACCAGCGGTGA CTAGCAGTGTTTCAATGTGC (AC)11 3 JN587215
De-36 GAAGACAGCCCATTGTTAGA AGACATTGCCAAGAAAATTG (CA)s 6 JN587217
De-37 TGAACAAATTCCTCTTGCTC TGGCAATGTTCCATAAAGA (TTC)2e 22 JN587218
De-38 AAAACGAAAACCAAATCTCA AGCCCAAGAAGTATTGCTAA (CA) 3 JN587219
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exilis Stapf in related Digitaria species

RESULTS

The amplification percentage of SSR loci per species
ranged from 25% to 100% corresponding to a mean
amplification of 63% and among the 8 SSR loci, six (De-
07, De-17, De-24, De-36, De-37, De-38) exhibited over
55% of transferability in Digitaria accessions (Table 3). D.
argyrothrica, D. fuscescens, D. longiflora, D. milanjiana
and D. ternata revealed the highest observed
transferability (100%), while D. abyssinica, D. nuda, D.
pennata, D. pseudodiagonalis and D. tisserantii showed
the smallest transferability (25%). A total of 107 alleles
were found in 119 individuals studied. The number of

detected alleles varied considerably depending on the
loci. Indeed, the largest number (27) was found at locus
De-37 while only seven were found at loci De-14 and De-
36. The average number of alleles per locusis 13.38. The
percentage of polymorphic loci varied from 0 to 100% with
an average of 24.36% (Table 4). D. longiflora presented
the highest level of polymorphic loci (100%) followed by
D. ciliaris and D. ternata with 75% polymorphism each. D.
fuscescens and D. xanthotricha showed 62.5%
polymorphism while 50% of SSR loci were polymorphic in
D. exilis, D. gazensis, D. leptorhachis and D. milanjiana.
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Table 3: Cross-species amplification of height microsatellite loci in thirty-nine Digitaria taxa.

Loci
Species Number of De- De- De- De- De- De- De- De- Amplification loci
specimens 07 14 17 24 34 36 37 38 (%)

D. abyssinica 2 - - + - - - + - 25%
D. acuminatissima 3 + - + - + - + 62.5%
D. argillacea 3 + + + + - + + + 87.5%
D. argyrothrica 1 + + + + + + + + 100%
D. aristulata 3 + - + + + + - + 75%
D. atrofusca 4 - - + - - + - + 37.5%
D. brazzae 3 + + - + - - - + 50%
D. ciliaris 4 + + + + - + + + 87.5%
D. debilis 3 - - + + + + - - 50%
D. delicatula 3 + - + - - - - + 37.5%
D. diagonalis 3 + - + + + + + - 75%
D. eriantha 3 + + + - - + - + 62.5%
D. exilis 6 + + + + + + + + 100%
D. fuscescens 2 + + + + + + + + 100%
D. gayana 4 - - + + + + - + 62.5%
D. gazensis 2 + - + + + + + + 88%
D. horizontalis 4 - - + - + + - + 50%
D. humbertii 2 + + + + - - + + 75%
D. iburua 1 + + + - - - + + 62.5%
D. lehmanniana 2 + - + + - + - - 50%
D. leptorhachis 4 - - + + + + + + 75%
D. longiflora 20 + + + + + + + + 100%
D. macroblephara 2 - + + - - + - + 50%
D. maitlandii 2 + - - - + - + - 37.5%
D. maniculata 2 - - + + - - - + 37.5%
D. milanjiana 2 + + + + + + + + 100%
D. nitens 1 - - + + + - + + 62.5%
D. nodosa 2 - + + - - + + - 50%
D. nuda 2 - - + - - - - + 25%
D. parodii 1 + + + - + - + 62.5%
D. pennata 3 - - + - - - + - 25%

12990



Ngom etal,, J. Appl. Biosci. 2018 Cross-species amplification of microsatellite loci developed for Digitaria exilis Stapf in related Digitaria species

D. perrottetii 4 - - + - + - + + 50%
D. pseudodiagonalis 2 - - + + - - - - 25%
D. rivae 2 + - + - - - + - 37.5%
D. ternata 4 + + + + + + + + 100%
D. tisserantii 2 - - + - - - + - 25%
D. umfolozi 2 - + + + - + + + 75%
D. velutina 3 + - + + + + + + 87.5%
D. xanthotricha 1 + - + + - + + + 75%
Amplification loci (%) 58.97% |41.03% ]92.31% |61.54% 46.15% |64.10% |64.10% |74.36%
+ denotes successful amplification; - denotes no amplification.
Table 4: Allelic diversity per species of Digitaria for each microsatellite marker used.
Species Number of | De-07 De-14 | De-17 De-24 De-34 | De-36 De-37 De-38 | Polymorphism loci
specimens (%)
D. abyssinica (Franch.) 2 - - 218 - - - 204,255 |- 12.5%
Stapf
D. acuminatissima Stapf |3 213 - 218 - 213 186 - 222,243 [12.5%
D. argillacea (Hitchc. et 3 211,213 | 212 218 224 - 188 186,252 | 222 25%
Chase) Fern.
D. argyrothrica 1 219,227 | 220 218 248 209 186 177 236 12.5%
(Andersson) Chiov.
D. aristulata (Steudel) 3 213 - 202,218 | 240 217 184 - 228, 236 |25%
Stapf
D. atrofusca (Hack.) A. 4 - - 218 - - 180 - 216 0%
Camus
D. brazzae (Franch.) Stapf |3 213 214 - 224, 230 - - - 222,224 | 25%
D. ciliaris (Retz.) Koeler 4 223,225 |220 218, 222, | 220, 230 - 180, 186, | 159,243 |222,228 | 75%
228 188, 190
D. debilis (Desf.) Willd. 3 - - 218 230 213 188,190 |- - 12.5%
D. delicatula Stapf 3 213 - 210,218 |- - - - 222 12.5%
D. diagonalis (Ness) Stapf |3 213 - 218 230, 232 217 188,190 | 243 - 25%
D. eriantha Steud. 3 213,223 | 220 218 - - 188 - 222 12.5%
D. exilis (Kippist) Stapf 6 223 220,224 | 218 224 215, 180, 188, | 240,243, |222 50%
217 190 252, 258,
297
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D. fuscescens (Presl) 2 213,219 | 220 208,218 | 232 217 188,190 219,222 | 240,243 |62.5%
Henr.
D. gayana (Kunth) A. 4 - - 210,218 | 220, 252 223 188 - 222 25%
Chev.
D. gazensis Rendle 2 219,223, |- 218,222 | 214,224 213 180, 186, | 231 222 50%
225 188
D. horizontalis Willd. 4 - - 218,236 |- 221, 180 258 222,228 (12.5%
223
D. humbertii A. Camus 2 223 220 218,236 | 224 - - 237 222 12.5%
D. iburua Stapf 1 223 220 218,240 |- - - 165 222 12.5%
D. lehmanniana Henrard | 2 219 - 218 232, 244, - 190 - - 12.5%
248
D. leptorhachis (Pilg.) 4 - - 218,224 | 240 213, 184,190 222,246, |224 50%
Stapf 217, 252
223
D. longiflora (Retz.) Pers. |20 213,219, |214, 218,208, 210, |214, 224, 209, 178,180, | 153, 159, |222,226, |100%
221,223, |220, 226 | 218, 220, |226, 230, 211, 184, 186, | 165,177, |228, 229,
225, 2217, 224 232,234, 213, 188, 190, | 195,210, |231,233,
231, 233, 238, 240, 215, 192 219,222, |236, 238,
243 242, 254 217, 240,273 | 240, 242,
219, 243
221,
223,
225,
2217,
233
D. macroblephara (Hack.) |2 - 216 218 - - 180 - 243 0%
Paoli
D. maitlandii Stapf & C.E. |2 213 - - - 207, - 297 - 12.5%
Hubb. 211,
213
D. maniculata Stapf 2 - - 218 230 - - - 222,236 [12.5%
D. milanjiana (Rendle) 2 213,219, |220 218 248, 250 209 180, 186, | 177 236, 243, | 50%
Stapf 227 190 256
D. nitens Rendle 1 - - 214,226 | 222 217 - 258 222 12.5%
D. nodosa Parl. 2 - 218 218 - - 188 171,174 |- 12.5%
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D. nuda Schumach. 2 - - 218,222 |- - - - 231 12.5%
D. parodii Jacq.-Fél. 1 219 216 - 232 - 180,190 |- 224 12.5%
D. pennata (Hochst.) T. 3 - - 218 - - - 201,213, |- 12.5%
Cooke 216, 219
D. perrottetii (Kunth) Stapf |4 - - 218,236 |- 217 - 195 222,224, | 25%
229
D. pseudodiagonalis 2 - - 218 240 - - - - 0%
Chiov.
D. rivae (Chiov.) Stapf 2 213 - 218 - - - 162 - 0%
D. ternata (A. Richard) 4 213,223 | 220 208,218 | 222, 232, 223 186, 188, | 165,249 | 222, 226, | 75%
Stapf 246 190 233, 240,
243
D. tisserantii Jacq.-Fél. 2 - - 218 - - - 204 - 0%
D. umfolozi D.W.Hall 2 - 220 218 222 - 192 210 224 0%
D. velutina (Forssk.) P. 3 219 - 218 236 213 188 165,255 |228 12.5%
Beauv.
D. xanthotricha (Hack.) 1 213,223 |- 208, 218 | 222, 250 - 188 177,222 | 222, 243 |62.5%
Stapf
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DISCUSSION

The transferability of SSR markers developed from a
species to another species generally decreases as the
phylogenetic distance between species increases
(Oliveira et al., 2013). Thus, the very low percentage
amplification noted in some species such as D.
abyssinica, D. nuda, D. pennata, D. pseudodiagonalis
and D. tisserantii suggested that they are distant from D.
exilis. For some species such as D. longiflora, this study

CONCLUSION

With an average of 62.83%, the SSRs used in this study
are transferable to other species of the genus Digitaria.
Therefore, the primary gene pool of the crop, mainly
composed of D. longiflora considered as the wild
progenitor of D. exilis, contains thus a valuable source of
diversity that could be useful for its improvement. The
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