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Abstract: Taro and new cocoyam are root and leaf crops commonly grown in 
tropical to warm temperate regions. In Togo, they are neglected and underuti­
lized. Here we report the genetic and morphological diversity of 26 accessions 
of taro and 101 accessions of new cocoyam. Analysis of simple sequence 
repeats revealed low polymorphic information content of 0.43 and 0.25 in taro 
and new cocoyam, respectively. PCA scatterplots and Neighbour Joining den­
drograms based on the SSR data clustered accessions into groups that more­or­
less correspond to morphological diversity in both species. AMOVA within and 
between morphological groups revealed greater variances within groups than 
between. This indicates weak genetic differentiation between morphological 
groups, particularly for taro. Genetic diversity was greater among taro cultivars. 
Taro has a longer history of introduction and dispersal in Africa, and has had 
more opportunity for multiple introduction and local cultivar development. 
Different strategies are suggested for future development of these crops in 
Togo and Africa. For taro, further studies of existing diversity and recent experi­
mental introductions to Africa are likely to be rewarding. For new cocoyam, a 
modern historical introduction, has spread widely in Africa with little genetic 
diversity. International collaboration is needed to clarify taxonomy, to select 
and introduce further cultivars for evaluation under local conditions in Africa. 
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Table S2 ­ List of 127 accessions of taro and new cocoyam in the Togo collection

Sample ID Morphological  
groups Species Local name  Village

TGULT047 G3 X. mafaffa Mancani Djin Kouma konda

TGULT047 bis G1 X. mafaffa Mancani Djin Kouma konda

TGULT048 G1 X. mafaffa Mancani Hé Koudzravi

TGULT050 G1 X. mafaffa Mancani Hé Dzédramégan

TGULT052 G3 X. mafaffa Mancani Hé Dzédramégan

TGULT053 G3 X. mafaffa Mancani Djin Dzédramégan

TGULT055 G3 X. mafaffa Mancani Djin Dzédramégan

TGULT059 G3 X. mafaffa Manguélé moédé Vhé N’Kougna

TGULT062 G3 X. mafaffa Manguélé moédé Vhé N’Kougna

TGULT064 G3 X. mafaffa Manguélé moédé Dakan

TGULT065 G1 X. mafaffa manguélé kpèlè Dakan

TGULT066 G1 X. mafaffa manguélé kpèlè Dakan

TGULT067 G3 X. mafaffa Manguélé moédé Dakan

TGULT068 G3 X. mafaffa Manguélé moédé Dakan

TGULT069 G3 X. mafaffa Manguélé moédé Dakan

TGULT074 G3 X. mafaffa Manguélé moédé Dakan

TGULT075 G3 X. mafaffa Manguélé moédé Dakan

TGULT076 G3 X. mafaffa Manguélé moédé Dakan

TGULT078 G3 X. mafaffa Manguélé moédé Dakan

TGULT080 G3 X. mafaffa Manguélé moédé Dakan

TGULT081 G3 X. mafaffa Manguélé moédé Dakan

TGULT082 G3 X. mafaffa Manguélé moédé Dakan

TGULT083 G3 X. mafaffa Manguélé moédé Dakan

TGULT085 G1 X. mafaffa manguélé kpèlè Dakan

TGULT086 G3 X. mafaffa Manguélé moédé Dakan

TGULT088 G3 X. mafaffa Manguélé moédé Dakan

TGULT089 G2 X. mafaffa manguélé kpèlè Dakan

TGULT090 G3 X. mafaffa manguélé kpèlè Dakan

TGULT093 G1 X. mafaffa manguélé kpèlè Dakan

TGULT095 G3 X. mafaffa Mancani Djin Kpélé Elémé

TGULT097 G3 X. mafaffa Manguélé moédé Aka

TGULT098 G1 X. mafaffa Manguélé kpèlè Aka

TGULT100 G3 X. mafaffa Mancani Djin Kpélé Elé

TGULT101 G1 X. mafaffa Mancani Hé Kpélé Elé

TGULT104 G2 X. mafaffa Manguélé kpèlè Danyigan

TGULT105 G3 X. mafaffa Manguélé moédé Danyigan

TGULT106 G3 X. mafaffa Manguélé kpèlè Danyigan

TGULT107 G3 X. mafaffa Manguélé moédé Danyigan

TGULT108 G2 X. mafaffa Manguélé kpèlè Danyigan

TGULT109 G2 X. mafaffa Manguélé kpèlè Danyigan

TGULT110 G3 X. mafaffa Manguélé moédé Danyigan

TGULT111 G2 X. mafaffa Manguélé kpèlè Danyigan

TGULT112 G2 X. mafaffa Manguélé kpèlè Danyigan

TGULT113 G3 X. mafaffa Manguélé moédé Danyigan

TGULT114 G3 X. mafaffa Manguélé moédé Danyigan

TGULT116 G2 X. mafaffa Manguélé moédé Danyigan

TGULT117 G3 X. mafaffa manguélé kpèlè Danyigan

TGULT118 G2 X. mafaffa manguélé kpèlè Danyigan
TGULT119 G3 X. mafaffa Manguélé moédé Danyigan

to be continued..
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Table S2 ­ List of 127 accessions of taro and new cocoyam in the Togo collection

Sample ID Morphological  
groups Species Local name  Village

TGULT047 G3 X. mafaffa Mancani Djin Kouma konda
TGULT047bis G1 X. mafaffa Mancani Djin Kouma konda
TGULT048 G1 X. mafaffa Mancani Hé Koudzravi
TGULT050 G1 X. mafaffa Mancani Hé Dzédramégan
TGULT052 G3 X. mafaffa Mancani Hé Dzédramégan
TGULT053 G3 X. mafaffa Mancani Djin Dzédramégan
TGULT055 G3 X. mafaffa Mancani Djin Dzédramégan
TGULT059 G3 X. mafaffa Manguélé moédé Vhé N’Kougna
TGULT062 G3 X. mafaffa Manguélé moédé Vhé N’Kougna
TGULT064 G3 X. mafaffa Manguélé moédé Dakan
TGULT065 G1 X. mafaffa manguélé kpèlè Dakan
TGULT066 G1 X. mafaffa manguélé kpèlè Dakan
TGULT067 G3 X. mafaffa Manguélé moédé Dakan
TGULT068 G3 X. mafaffa Manguélé moédé Dakan
TGULT069 G3 X. mafaffa Manguélé moédé Dakan
TGULT074 G3 X. mafaffa Manguélé moédé Dakan
TGULT075 G3 X. mafaffa Manguélé moédé Dakan
TGULT076 G3 X. mafaffa Manguélé moédé Dakan
TGULT078 G3 X. mafaffa Manguélé moédé Dakan
TGULT080 G3 X. mafaffa Manguélé moédé Dakan
TGULT081 G3 X. mafaffa Manguélé moédé Dakan
TGULT082 G3 X. mafaffa Manguélé moédé Dakan
TGULT083 G3 X. mafaffa Manguélé moédé Dakan
TGULT085 G1 X. mafaffa manguélé kpèlè Dakan
TGULT086 G3 X. mafaffa Manguélé moédé Dakan
TGULT088 G3 X. mafaffa Manguélé moédé Dakan
TGULT089 G2 X. mafaffa manguélé kpèlè Dakan
TGULT090 G3 X. mafaffa manguélé kpèlè Dakan
TGULT093 G1 X. mafaffa manguélé kpèlè Dakan
TGULT095 G3 X. mafaffa Mancani Djin Kpélé Elémé
TGULT097 G3 X. mafaffa Manguélé moédé Aka
TGULT098 G1 X. mafaffa Manguélé kpèlè Aka
TGULT100 G3 X. mafaffa Mancani Djin Kpélé Elé
TGULT101 G1 X. mafaffa Mancani Hé Kpélé Elé
TGULT104 G2 X. mafaffa Manguélé kpèlè Danyigan
TGULT105 G3 X. mafaffa Manguélé moédé Danyigan
TGULT106 G3 X. mafaffa Manguélé kpèlè Danyigan
TGULT107 G3 X. mafaffa Manguélé moédé Danyigan
TGULT108 G2 X. mafaffa Manguélé kpèlè Danyigan
TGULT109 G2 X. mafaffa Manguélé kpèlè Danyigan
TGULT110 G3 X. mafaffa Manguélé moédé Danyigan
TGULT111 G2 X. mafaffa Manguélé kpèlè Danyigan
TGULT112 G2 X. mafaffa Manguélé kpèlè Danyigan
TGULT113 G3 X. mafaffa Manguélé moédé Danyigan
TGULT114 G3 X. mafaffa Manguélé moédé Danyigan
TGULT116 G2 X. mafaffa Manguélé moédé Danyigan
TGULT117 G3 X. mafaffa manguélé kpèlè Danyigan
TGULT118 G2 X. mafaffa manguélé kpèlè Danyigan
TGULT119 G3 X. mafaffa Manguélé moédé Danyigan
TGULT120 G3 X. mafaffa Manguélé moédé Danyigan

to be continued..
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Table S2 ­ List of 127 accessions of taro and new cocoyam in the Togo List of 127 accessions of taro and new cocoyam in the Togo collec­
tion

Sample ID Morphological  
groups Species Local name Village

TGULT120 G3 X. mafaffa Manguélé moédé Danyigan
TGULT121 G3 X. mafaffa Manguélé moédé Danyigan
TGULT122 G3 X. mafaffa Manguélé moédé Danyigan
TGULT123 G3 X. mafaffa Mancani Djin Ayomé
TGULT124 G3 X. mafaffa Mancani Djin Ayomé
TGULT127 G3 X. mafaffa mancani Guégué
TGULT128 G1 X. mafaffa Mancani koulomo Kpélé Elémé
TGULT129 G1 X. mafaffa Mancani koussèmo Kpélé Elémé
TGULT131 G3 X. mafaffa Mancana Kpégodo
TGULT133 G3 X. mafaffa Mancani Djin Kpové Atikpo
TGULT136 G3 X. mafaffa Bancani Dalanda
TGULT139 G3 X. mafaffa Bancani Dalanda
TGULT140 G3 X. mafaffa Bancani Bonangana
TGULT146 G3 X. mafaffa Bancani Welou
TGULT147 G2 X. mafaffa Bancani Welou
TGULT149 G3 X. mafaffa Bancani Asséré
TGULT156 G3 X. mafaffa Mancani Djin Atchintsè
TGULT158 G3 X. mafaffa Mancani Atchintsè
TGULT159 G3 X. mafaffa Mancani pibal Diguina Anamagnè
TGULT160 G3 X. mafaffa Mancani pibal Diguina Anamagnè
TGULT164 G1 X. mafaffa Bancani Warkambou 
TGULT164bis G3 X. mafaffa Bancani Warkambou
TGULT165 G1 X. mafaffa Bancani Warkambou
TGULT166 G3 X. mafaffa Bancani Goundoga
TGULT168 G3 X. mafaffa Bancani Kpalgou
TGULT169 G3 X. mafaffa Bancani Kpalgou
TGULT171 G3 X. mafaffa Bancani Yadè Bohou
TGULT175 G3 X. mafaffa Bancani Yadè Bohou
TGULT180 G3 X. mafaffa Bancani Yadè Bohou

to be continued..

Table S3 ­ Characteristics of 47 SSR primers tested and recommended annealing temperatures. Sources for the primer sequences were: 
Ampa series = Amorphophallus paeonifolius (Santosa et al., 2007), AC­HK series = Colocasia esculenta (Hu et al., 2009), Xs 
series = Xanthosoma sagittifolium (Cathebras et al., 2014)

# Primer pair ID Repeat motif Forward (F) and reverse (R) primer sequences Average annealing  
T °C *Used/not used

1 Ampa01 (CT)5(GT)10 F: GAGTCTACGATCTGCGACTTC 52.1 ns
R: CACCAATACAACATATGTGTG

2 Ampa02 (CT)13(GT)7 F: CACCCGATTGCGTTGTGCACT 58.2 ns
(CT)7(CA)9 R: TCTCCCTTCCTACTCATCCAC

3 Ampa03 (TG)16 F: GATTTAGAAAGCTGGCTAGGG 53 ns
R: CCAGCATCCAGATGATCATC

4 Ampa04 (CT)7(GT)10 F: CCTCTGTCACAGGTTTAGTAC 55 ns
R: AGCCCCAAGTACAAAGCTGG

5 Ampa05 (TC)19(TG)10 F: CCTCCCTCTAAGTGATCAAGG 51 ns
R: GAGATATAAGGGTTGAAGTTC

6 Ampa06 (TG)18(AG)9 F: GAACCTACACCGTGAGGAAAATGTTGG 57.6 ns
R: GGTGTTGAGCTAGGCCAATAC

7 Ampa07 (TG)11(AG)15 F: GCTTTCAAGAGTCTCCTACTATCTAAC 55.9 ns
R: CTCTCCGTCCAGAGATGCAAC

8 Ampa08 (TG)18(AG)7 F: GCGTTCTCTCAGGATAAATCCACCAAC 57.2 ns
R: GAAGCCGTAGCCCTAAGAAG

9 Ampa09 (TG)11(AG)14 F: CCAAACCAATCACGCCTCAG 54 Ce+ 
R: GACCAAAATACCCTCATTGAC Xm+

10 Ampa10 (TG)13(AG)15 F: CGAGTCCAATCTGAACCTAATTCATTG 55 ns

Primers were (a) used, or (b) not used as follows. (a) used to test all samples in full survey (30 primer pairs): Yellow highlight, Ce+, Xm+ = 
polymorphic in taro and new cocoyam (2 pairs) (scorable in both species). Green highlight, Ce+ = polymorphic in taro (11 pairs); not scorable 
in new cocoyam. Grey highlight, Xm+ = polymorphic in nex cocoyam (14 pairs); not scorable in taro. No highlight, mmXm= monomorphic in 
new cocoyam (3 pairs); not scorable in taro.(b) No used in full survey (17 primer pairs): not scorable (ns) in taro or new cocoyam.
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Table S3 ­ Characteristics of 47 SSR primers tested and recommended annealing temperatures. Sources for the primer sequences were: 
Ampa series = Amorphophallus paeonifolius (Santosa et al., 2007), AC­HK series = Colocasia esculenta (Hu et al., 2009), Xs 
series = Xanthosoma sagittifolium (Cathebras et al., 2014)

# Primer pair ID Repeat motif Forward (F) and reverse (R) primer sequences Average annealing  
T °C *Used/not used

11 Ampa11 (TC)6(TG)14 F: CATGCGCCTTGTGGCACTCAC 57.7 ns

R: CACCATAGCCATTCACCTTG
12 Ampa12 (TG)11(AG)10 F: GAGATAGAGAGAGATAAGAGTG 47.1 ns

R: CTTGAAAATCCTTACAATAGT
13 Ampa13 (TG)7 … (TG)24(AG)13 F: CACTATGTGCCTTTGTAAATGGGGCAG 54.45 ns

R: CCGTCTACTCGTATGTATAC
14 Ampa14 (CT)20 F: CTGTACACATCTCTTTCCACTTTATAG 50.75 ns

R: CCTGACTAAATAAATCCAGTG
15 Ampa15 (GA)7(GT)11 F: CACCTTGACCGTACGAGAGAC 54.55 Ce+ 

R: CAAGCTGTAGCTAGAGAGTG Xm+
16 Ampa16 (AG)10(TG)7 F: CGAGTGTGGCATAGCATAGCA 57.9 ns

R: GGACTTTGCGTTCCTCACGAC
17 Ampa17 (AG)12(TG)9(AG)3 F: GAAAGAAAGGCAAATAGCAGG 55 ns

R: CTCATCAGTTACCCCCTCCCT
18 Ampa18 (CT)17 F: GCATTTTATGACATTGAATCCATTAAG 56.65 ns

R: GCGATCGCTCACGCGTGAG
19 Ampa19 (GA)7(GT)8 F: GCTCGCACGCACAGAAAGAG 56.75 ns

(CG)6 … (CT)11 R: CTCACCGGTATACGAGTGAC
20 AC3 (GT)8(AG)9 F: AGTGGCATCAATGGAGGA 54.55 Ce+

R: CCACTAAACGACGACCCAC
21 HK5 (AG)28 F: CCCACCTCTTCCCATTCGCTT 59.3 Ce+

R: CGATCCTTCCAGCTCCGACAT
22 HK7 (CT)14TTCTT(CT)4 F: GTTGTCCGCCTGTGCGTTCT 59.2 Ce+

R: CTCTTGGGAATTCTCCGGGTG
23 HK22 (AG)18 F: ACATCAAACCTCTGGTGGGC 57.4 Ce+

R: AGCAATCCTAGCCGAGGTG
24 HK25 (AC)22 F: TGACTAGGCAGGAAGGTAA 50.5 Ce+

R: CAAGCATTCTCTGAACTATG
25 HK26 (CT)15 F: GGGTGTTATCGCCATAGTCAT 54.5 Ce+

R: GAAACACCACAACGGAGAAAC
26 HK29 (CT)42 F: GTCTGTGGAACCCTCAAGC 55 Ce+

R: ATTGTGGGAGCGATAGGG
27 HK31 (GT)6(GA)11 F: TACCGCCGAGTGCTTATC 53.5 Ce+

R: TACGGCTGGAATCAAAGC
28 HK34 (AG)29 F: TTACTCCAAACGAGGCAAAC 52.7 Ce+

R: CCTTCAAGATGTTACCAAATGC
29 HK35 (CT)15L(CT)9 F: TACTAGAACCCCGTCAGTCT 52.5 Ce+

R: CGTCGATTTATCAGTGAGC
30 HK38 (AG)12 F: AAACGCGGCCAGAAGATC 53.7 Ce+

R: GAATAGCGGAACAAGGTAGA
31 mXsCIR05 (CA) 8 (CACA) 3 F: GCGCATTATTAACGAATATC 49 Xm+

R: GTCATCTATGGCTATCACCT
32 mXsCIR07 (TG) 7 (AG) 19 F: GGACTGGGAGTCTGAGTAG 51 Xm+

R: CCTTTCCCCTCACTATAAA
33 mXsCIR10 (AG) 22 F: GATGTCTGTAGTGGCCTAGT 51 Xm+

R: AATTAAGTTGGGTGGTAGAT
34 mXsCIR11 (TG) 10 (GA) 16 F: AATTCTTAGCAGCATTGTTA 47.6 Xm+

R: CATTCGTATCAACTTCCTTT
35 mXsCIR12 (TC) 17 (TTC) 7 F: TACATTTCCATTGCCATC 47.7 Xm+

(TCCC) 3 (TTCTTG) 3 R: CAAATTAAAGAGGGAGACAG

to be continued..

Primers were (a) used, or (b) not used as follows.  
(a) used to test all samples in full survey (30 primer pairs): Yellow highlight, Ce+, Xm+ = polymorphic in taro and new cocoyam (2 pairs) (sco­
rable in both species). Green highlight, Ce+ = polymorphic in taro (11 pairs); not scorable in new cocoyam. Grey highlight, Xm+ = poly­
morphic in nex cocoyam (14 pairs); not scorable in taro. No highlight, mmXm= monomorphic in new cocoyam (3 pairs); not scorable in taro. 
(b) No used in full survey (17 primer pairs): not scorable (ns) in taro or new cocoyam.
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Table S3 ­ Characteristics of 47 SSR primers tested and recommended annealing temperatures. Sources for the primer sequences were: 
Ampa series = Amorphophallus paeonifolius (Santosa et al., 2007), AC­HK series = Colocasia esculenta (Hu et al., 2009), Xs 
series = Xanthosoma sagittifolium (Cathebras et al., 2014)

# Primer pair ID Repeat motif Forward (F) and reverse (R) primer sequences Average annealing 
T °C *Used/not used

36 mXsCIR13 (CA) 8 (AG) 16 F: GTTTCCTTTATTCGTTGATG 48.6 Xm+
R: GTAGTGGCTGAGAATTGAAA

37 mXsCIR14 (AG) 20 F: TACCCTACATTTGGGATCT 48.7 Xm+
R: TTTTGGCTTTAGGTCTATTC

38 mXsCIR16 (AG) 15 F: CTTATTGATGCCGAGAATAC 48.6 Xm+
R: TTCCTCACAATATGTTCTCAT

39 mXsCIR19 (AC) 8 (AC) 24 (AC) 8 F: CAACTTGTGTATCCTACATCC 50.5 Xm+
R: GCGTGGTTTATGTGTATCTT

40 mXsCIR20 (CT) 11 (TC) 15 (TCTA) 3 F: CCCTTATTGCTGTTTTCA 49 Xm+
R: CATATCTCTTCCTCTCACCA

41 mXsCIR21 (AG) 30 F: CTTAACCTTGTCAGCCTCT 50.1 Xm+
R: GAGCGGTATAACAATTCATC

42 mXsCIR22 (AG) 22 F: CGTGAGAAACACCTGAATTA 49.3 Xm+
R: AATTTGCTCTGTCATTGTG

43 mXsCIR23 (GA) 23 F: TGTAGGTATGGACACATGG 50.2 mmXm
R: TTAAGACAAACCCTCAGC

44 mXsCIR24 (AG) 23 F: AATTTGAAGTGAAACGATCA 48.1 Xm+
R: TTCCTGTCATCAGAATTGTA

45 mXsCIR26 (TC) 9 (TC) 9 F: TTCACCATTACTTGTCCACT 50 mmXm
R: TTAACATGGGAACGTATCTT

46 mXsCIR27 (AG) 15 (GAA) 6 F: TGCATGAATTGAAGAAAT 47.9 Xm+
R: AACAAAGAGTCTCACCACAT

47 mXsCIR28 (GA) 9 F: ACAGAAGTTGACATGGAGAG 49.7 mmXm
R: AATGTTAAAGAGCAAAAGGA

Table S4 ­ Mapped locations of taro SSR loci detected by the HK primer series1. HK7 and HK26 (highlighted) were found in the same 
linkage group (LG032). HK7 was also found by us in one of the chromosome sequences reported 3 , but other HK loci (including 
HK26) were not found in the reported chromosome sequences, presumably because the sequences are not complete, or 
because the SSR loci are null in the sequenced genome. Reference details are provided in footnote

SSR primer pair ID (z)
SSR primer target sequence

Major linkage group (LG) (y)
cv. Jiangsu chromosome (x) 

Genebank ID (z) length (bp) Genbank ID(x) 1st base position 
for primer target 

HK5 EU532198.1 246  ­ CM024753.1 45,720,051
HK7 EU532199.1 228  LG03 CM024760.1 67,924,214
HK22 EU532200.1 256  ­ CM024757.1 165,875,866
HK25 EU532201.1 159  ­ CM024759.1 75,888,016
HK26 EU532202.1 210 LG03 ­ ­
HK34 EU581819.1 304 ­ CM024753.1 156,550,046
HK35 EU581820.1 304 minor linkage group ­ ­

z      HU K., HUANG X. F., KE D., DING Y. I., 2009 ­ Characterization of 11 new microsatellite loci in taro (Colocasia esculenta). ­ Mol. Ecol. 
Res., 9: 582­584.  

y      SOULARD L., MOURNET P., GUITTON B., CHAÏR H., 2017 ­ Construction of two genetic linkage maps of taro using single nucleotide 
polymorphism and microsatellite markers. ­ Molecular Breeding, 37:e37. 

x      YIN J., JIANG L., WANG L., HAN X., GUO W., LI C., ZHOU Y., DENTON M., ZHANG P., 2021 ­ A high‐quality genome of taro (Colocasia 
esculenta (L.) Schott), one of the world's oldest crops. ­ Molecular Ecology Resources, 21: 68­77. 

Primers were (a) used, or (b) not used as follows.  
(a) used to test all samples in full survey (30 primer pairs): Yellow highlight, Ce+, Xm+ = polymorphic in taro and new cocoyam (2 pairs) 
(scorable in both species). Green highlight, Ce+ = polymorphic in taro (11 pairs); not scorable in new cocoyam. Grey highlight, Xm+ = 
polymorphic in nex cocoyam (14 pairs); not scorable in taro. No highlight, mmXm= monomorphic in new cocoyam (3 pairs); not scorable 
in taro. 
(b) No used in full survey (17 primer pairs): not scorable (ns) in taro or new cocoyam.
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