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Mapping Genetic Diversity in Taro (C. esculenta) to Test Domestication Models
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Wild populations of taro (Colocasia esculenta) and other wild Colocasia
species were mapped in Bangladesh, China, India, Japan, Malaysia, Thailand, and Vietnam. Nuclear and
chloroplast loci were sequenced. Three evolutionary clades (CI-CII1) were found in the newly
surveyed areas. Wild CIlI taros are widespread in China, Vietnam and Thailand, and absent in
Bangladesh. In Bangladesh, only CI wild taros were found, including subclades close to cultivated Cl
taros. A new species, C. spongifolia (Matthews et al. 2022), was found in China and Vietnam.
Complete chloroplast genome sequences were analysed in six Colocasia species. Taro is clearly
polyphyletic, with cultivated taros confined to Clades I and Il. Wild CIIl taro may be a distinct
species, or a hybrid produced by ancient chloroplast capture from a different wild species in
Southeast Asia.

Araceae Colocasia C. esculenta C. spongifolia domestication chloroplast genome wild tar
0



(@)) Colocasia esculenta

Matthews 2014 @) Dr lbrar Ahmed
2
C. esculenta

Ahmed et al. 2020 C. esculenta

C. esculenta

(i) Dr lbrar Ahmed, AlphaGenomics Ltd, Islamabad, Pakistan.

(i1) Dr LONG Chunlin, College of Life and Environmental Sciences, Minzu University of
China.

(iii) Dr Mohammad Anwar Hossain, Dept. of Genetics and Plant Breeding, Bangladesh
Agricultural University, Mymensingh, Bangladesh.

(iv) Dr NGUYEN Van Du, Ethnobotany Department, Institute for Ecology and Biological
Resources (IEBR), Hanoi, Viet Nam.No.

(v) Dr Duangchai Sookchaloem, Department of Forest Biology, Faculty of Forestry,
Kasetsart University, Bangkok 10900, Thailand.

(vi) Dr WONG Sin Yeng, Institute of Biodiversity and Environmental Conservation,

Universiti Malyasia Sarawak, Kuching, Sarawak, Malaysia.

GPS
DNA
DNA
-20 DNA
800-1000 bp PCR



NGS DNA

Ahmed 2020 C. esculenta 3 Matthews
2022 C. esculenta C. spongifolia
2 Dracunculus
Abdullah et al. 2020
Prebble et al.

Matthews and Ghanem 2021

Colocasia spongifolia Matthews et al.2022

(i) C. esculenta
(i) 2 S
(iii) "Colocasia esculenta"
@av)
C. oresbia v C. spongifolia Vi

Vil



2022 Matthews, P. J., V. D. Nguyen, Q. Fang, and C-L. Long Colocasia spongifolia sp.

nov. (Araceae) in southern China and central Vietnam. Phytotaxa, 541: 1-9.

2021 Matthews, P. J. and M. E. Ghanem. Perception gaps that may explain the status

of taro (Colocasia esculenta) as an
DOI: 10.1002/ppp3.10155

orphan crop” . Plants People Planet 3, 99-112.

2021 Matthews, P. J. Plant exploration as an iterative process: routine and
serendipity.

Webinar Proceedings of Botany, Computer Science, Physiology and NSS. D. Saha, U.
Naushad and M. K. Yadav. Kolkata, AJC Bose College, pp. 6-15.

2020 Ahmed, 1., P. J. Lockhart, E. M. G. Agoo, K. W. Naing, D. V. Nguyen, D. K.
Medhi and P. J. Matthews. Evolutionary origins of taro (Colocasia esculenta) in
Southeast Asia.

Ecology and Evolution 10:13530-13543. DOI: 10.1002/ece3.6958

2020 Abdullah , C. L. Henriquez, F. Mehmood, A. Hayat, A. Sammad, S. Waseem, M. T.
Waheed, P. J. Matthews, T. B. Croat, P. Poczai, I. Ahmed. Chloroplast genome
evolution in the Dracunculus clade (Aroideae, Araceae). Genomics 113:183-192. DOI:
10.1016/j .ygeno.2020.12.016

2019 Prebble, M., P. J. Matthews, and 12 others. Early tropical crop production in
marginal subtropical and temperate Polynesia Proceedings of the National Academy of
Sciences 116: 8824-8833. www.pnas.org/cgi/doi/10.1073/pnas.1821732116

2014 Matthews, P. J. On the Trail of Taro: An Exploration of Natural and Cultural

History. Osaka, National Museum of Ethnology.



Matthews, PJ , ME Ghanem 3

Perception gaps that may explain the status of taro (Colocasia esculenta) as an “ orphan crop” 2021

Plants People Planet 99-112
DOI

10.1002/ppp3.10155

Ahmed, 1, PJ Lockhart, EMG Agoo, KW Naing, DV Nguyen, DK Medhi and PJ Matthews 10

Evolutionary origins of taro (Colocasia esculenta) in Southeast Asia 2020

Ecology and Evolution

13530-13543

DOl
10.1002/ece3.6958

Abdullah , CL Henriquez, F Mehmood , A Hayat , A Sammad, S Waseem, MT Waheed , P J Matthews, 113

TB. Croat, P Poczai, | Ahmed

Chloroplast genome evolution in the Dracunculus clade (Aroideae, Araceae) 2020

Genomics 183-192
DOl

10.1016/j .ygeno.2020.12.016

M. Prebble, A. J. Anderson, P. Augustinus, J. Emmitt, S. J. Fallon, L. L. Furey, S. J. 116(18)

Holdaway, A. Jorgensen, T. N. Ladefoged, P. J. Matthews, J.-Y. Meyer, R. Phillipps, R. Wallace,

and N. Porch

Early tropical crop production in marginal subtropical and temperate Polynesia 2019

Proceedings of the National Academy of Science 8824-8833

DOl
10.1073/pnas.1821732116




Matthews, P. J. , & Nguyen, D. V. Live-Online

Taro: Origins and Development 2018

Encyclopedia of Global Archaeology el-4
DOI

Matthews, PJ -

Evolution and Domestication of Clonal Crops 2017

Routledge Handbook of Agricultural Biodiversity Routledge , chaplO 168-191
DOI

Matthews, PJ, PJ Lockhart and 1 Ahmed 97(1)

Phylogeography, ethnobotany, and linguistics: Issues arising from research on the natural and 2017

cultural history of taro Colocasia esculenta(L) Schott

Man in India 353-380

DOl

Matthews, PJ

Plant Exploration as an lterative Process: Routine and Serendipity

the webinar Field Explorations in Botany: Internationalization, Documentation, Value Addition, and Conservation

2020




Matthews, P. J.

Recent Research on the Origins and Domestication of Taro (Colocasia esculenta)

the Faculty of Agriculture, Bangladesh Agricultural University, 11th Feb. 2019

2019

Matthews, P. J.

Recent Research on the Origins and Domestication of Taro (Colocasia esculenta)

Botany Department, Bernice P. Bishop Museum, Honolulu, Hawaii

2019

wild-taro-research-project
https://researchcooperative.org/wild-taro-research-project
Wild Taro Research Project

http://colocasia.net

wildtaro research project
https://researchcooperative.org/wild-taro-research-project

(Ikeya Kazunobu)

(10211723) (64401)







