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SPECIAL ISSUE INTRODUCTION: 
UNDERSTANDING BIODIVERSITY IN THE MEGADIVERSE GENUS 

BEGONIA

Collaborative research on the genus Begonia has accelerated over the past two decades, 
and it has become clear that with its pantropical distribution and amazing species diversity, 
it is an ideal model for understanding genome evolution and tropical diversity.

A stable classification is critical to establishing Begonia as a model for tropical diversity 
and genome evolution, and the initial infrageneric classification of Doorenbos et al. (1998) 
has paved the way for more recent DNA-based classifications of the genus (Moonlight 
et al., 2018; Shui et al., 2019). This work is taken forwards in this special issue by the newly 
established Begonia Phylogeny Group (2022).

A fundamental challenge in Begonia is characterisation of the diversity in the genus. 
Since the publication of the 2000th species last year, species discovery has continued 
apace. In this issue, species are described as new to science from Sarawak (Julia et al., 
2022), Bhutan (Gyeltshen et al., 2022), Bolivia (Moonlight & Fuentes, 2022), Sulawesi (Ardi 
& Thomas, 2022), Colombia (Jara-Muñoz et al., 2022; Moonlight & Pérez, 2022), Ecuador 
(Moonlight & Pérez, 2022) and the Philippines (Ang et al., 2022). Taxonomic effort also 
requires a synthesis and review of existing species information, and an updated checklist 
for Bolivia (Moonlight & Fuentes, 2022), a synopsis of the species in northern Sulawesi (Ardi 
& Thomas, 2022), and nomenclatural clarifications (Rubite et al., 2022) are presented.

It is clear that an explanation of the species richness and diversity of form in Begonia 
will require a genomic explanation, a field of enquiry that is currently expanding rapidly 
as genetic knowledge accumulates, such as the first genetic map for the genus (Brennan 
et al., 2012), quantitative trait locus analysis of species-level variation (Twyford et al., 
2014), and reference genomes for several species (Griesmann et al., 2018; Li et al., 2022). 
This has led to a hypothesis of a dynamic genome underlying the evolution of species and 
morphological diversity in Begonia (Dewitte et al., 2011; Li et al., 2022). These resources 
open up the field of comparative genomics and provide a solid background for further 
exploration of genetic variation between species and drivers of diversity such as expression 
analysis (Kidner et al., 2016; Emelianova et al., 2021; Ting et al., 2021). In the special 
issue, we have further insights in genome size and chromosome number, plastid genome 
evolution and comparative transcriptomics (Campos-Domínguez et al., 2022; Emelianova 
& Kidner, 2022; Tseng et al., 2022). We also include details of a new hybrid capture bait set 
to facilitate collaborative studies of gene evolution and phylogenomics in Begonia (Michel 
et al., 2022).

The authorship of the papers in this special issue spans the globe, representing 
21 countries and showing the vibrancy and depth of the current research on Begonia. The 
Edinburgh Journal of Botany is an eminently suitable home for this special issue, because 
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it is published under the Diamond Open Access model and is the institutional journal of 
the Royal Botanic Garden Edinburgh, which is a globally recognised centre for Begonia 
research.

Mark Hughes & Catherine Kidner
Guest editors

References
Ang YP, Aumentado JA, Magtoto LM. 2022. Begonia naemma (sect. Petermannia, Begoniaceae), a new 

species from Nueva Ecija, Luzon Island, the Philippines. Edinburgh Journal of Botany. 79, Begonia 
special issue, Article 390: 1–10. https://doi.org/10.24823/EJB.2022.390

Ardi WH, Thomas DC. 2022. Synopsis of Begonia (Begoniaceae) from the northern arm of Sulawesi and 
Sangihe Island, Indonesia, including three new species. Edinburgh Journal of Botany. 79, Begonia 
special issue, Article 405: 1–50. https://doi.org/10.24823/EJB.2022.405

Begonia Phylogeny Group. 2022. Resolving phylogenetic and taxonomic conflict in Begonia. Edinburgh 
Journal of Botany. 79, Begonia special issue, Article 1928: 1–28. https://doi.org/10.24823/
EJB.2022.1928

Brennan AC, Bridgett S, Shaukat Ali M, Harrison N, Matthews A, Pellicer J, Twyford AD, Kidner CA. 2012. 
Genomic resources for evolutionary studies in the large, diverse, tropical genus, Begonia. Tropical 
Plant Biology. 5(4):261–276. https://doi.org/10.1007/s12042-012-9109-6

Campos-Domínguez L, Pellicer J, Matthews A, Leitch IJ, Kidner CA. 2022. Evolutionary patterns of 
genome size and chromosome number variation in Begoniaceae. Edinburgh Journal of Botany. 79, 
Begonia special issue, Article 1876: 1–28. https://doi.org/10.24823/EJB.2022.1876

Dewitte A, Twyford AD, Thomas DC, Kidner CA, Van Huylenbroeck J. 2011. The origin of diversity in 
Begonia: genome dynamism, population processes and phylogenetic patterns. In: Grillo O, Venora 
G, editors. The Dynamical Processes of Biodiversity – Case Studies of Evolution and Spatial 
Distribution. London: IntechOpen. pp. 27–52. https://doi.org/10.5772/23789

Doorenbos J, Sosef MSM, de Wilde JJFE. 1998. The sections of Begonia including descriptions, 
keys and species lists (Studies in Begoniaceae VI). Wageningen Agricultural University Papers. 
98(2):1–266.

Emelianova K, Kidner CA. 2022. Comparative transcriptome analysis of two closely related Begonia 
species reveals divergent patterns in key light-regulated pathways. Edinburgh Journal of Botany. 79, 
Begonia special issue, Article 398: 1–18. https://doi.org/10.24823/EJB.2022.398

Emelianova K, Martínez Martínez A, Campos-Domínguez L, Kidner C. 2021. Multi-tissue transcriptome 
analysis of two Begonia species reveals dynamic patterns of evolution in the chalcone synthase 
gene family. Scientific Reports. 11(1):17773. https://doi.org/10.1038/s41598-021-96854-y

Griesmann M, Chang Y, Liu X, Song Y, Haberer G, Crook MB, Billault-Penneteau B, Lauressergues D, 
Keller J, Imanishi L, Roswanjaya YP, Kohlen W, Pujic P, Battenberg K, Alloisio N, Liang Y, Hilhorst H, 
Salgado MG, Hocher V, Gherbi H, Svistoonoff S, Doyle JJ, He S, Xu Y, Xu S, Qu J, Gao Q, Fang X, Fu Y, 
Normand P, Berry AM, Wall LG, Ané JM, Pawlowski K, Xu X, Yang H, Spannagl M, Mayer KFX, Wong 
GK, Parniske M, Delaux PM, Cheng S. 2018. Phylogenomics reveals multiple losses of nitrogen-fixing 
root nodule symbiosis. Science. 361(6398):eaat1743. https://doi.org/10.1126/science.aat1743

https://doi.org/10.24823/EJB.2022.390
https://doi.org/10.24823/EJB.2022.405
https://doi.org/10.24823/EJB.2022.1928
https://doi.org/10.24823/EJB.2022.1928
https://doi.org/10.1007/s12042-012-9109-6
https://doi.org/10.24823/EJB.2022.1876
https://doi.org/10.5772/23789
https://doi.org/10.24823/EJB.2022.398
https://doi.org/10.1038/s41598-021-96854-y
https://doi.org/10.1126/science.aat1743


 M. Hughes & C. A. Kidner 3

Gyeltshen P, Hughes M, Zangpo P, Jamtsho S, Phuntsho T, Choden T, La C, Wangchuk T. 2022. One new 
species and four new records of Begonia (Begoniaceae) from Bhutan. Edinburgh Journal of Botany. 
79, Begonia special issue, Article 1922: 1–18. https://doi.org/10.24823/EJB.2022.1922

Jara-Muñoz OA, Franco D, Tebbitt MC, Swensen S. 2022. A new species of Begonia from the Chocó 
biogeographical region of Colombia. Edinburgh Journal of Botany. 79, Begonia special issue, Article 
399: 1–12. https://doi.org/10.24823/EJB.2022.399

Julia S, Kiew R, Ling CY. 2022. Additions to the Begonia flora of Sarawak, Borneo, I: twelve new species 
and a new record. Edinburgh Journal of Botany. 79, Begonia special issue, Article 410: 1–46. https://
doi.org/10.24823/EJB.2022.410

Kidner C, Groover A, Thomas DC, Emelianova K, Soliz-Gamboa C, Lens F. 2016. First steps in studying 
the origins of secondary woodiness in Begonia (Begoniaceae): combining anatomy, phylogenetics, 
and stem transcriptomics. Biological Journal of the Linnean Society. 117(1):121–138. https://doi.
org/10.1111/bij.12492

Li L, Chen X, Fang D, Dong S, Guo X, Li N, Campos-Domínguez L, Wang W, Liu Y, Lang X, Peng Y, Tian 
D, Thomas DC, Mu W, Liu M, Wu C, Yang T, Zhang S, Yang L, Yang J, Liu ZJ, Zhang L, Zhang X, Chen 
F, Jiao Y, Guo Y, Hughes M, Wang W, Liu X, Zhong C, Li A, Sahu SK, Yang H, Wu E, Sharbrough J, 
Lisby M, Liu X, Xu X, Soltis DE, Van de Peer Y, Kidner C, Zhang S, Liu H. 2022. Genomes shed light 
on the evolution of Begonia, a mega-diverse genus. New Phytologist. 234(1):295–310. https://doi.
org/10.1111/NPH.17949

Michel T, Tseng YH, Wilson HP, Chung KF, Kidner CA. 2022. A hybrid capture bait set for Begonia. 
Edinburgh Journal of Botany. 79, Begonia special issue, Article 409: 1–33. https://doi.org/10.24823/
EJB.2022.409

Moonlight PW, Fuentes AF. 2022. An updated checklist and key to the species of Bolivian Begonia, 
including one new species. Edinburgh Journal of Botany. 79, Begonia special issue, Article 407: 
1–66. https://doi.org/10.24823/EJB.2022.407

Moonlight PW, Pérez ÁJ. 2022. A new species of Begonia sect. Ruizopavonia from Colombia and 
Ecuador. Edinburgh Journal of Botany. 79, Begonia special issue, Article 401: 1–9. https://doi.
org/10.24823/EJB.2022.401

Moonlight PW, Ardi WH, Padilla LA, Chung KF, Fuller D, Girmansyah D, Hollands R, Jara-Muñoz A, Kiew 
R, Leong WC, Liu Y, Mahardika A, Marasinghe LDK, O’Connor M, Peng C-I, Pérez ÁJ, Phutthai T, 
Pullan M, Rajbhandary S, Reynel C, Rubite RR, Sang J, Scherberich D, Shui YM, Tebbitt MC, Thomas 
DC, Wilson HP, Zaini NH, Hughes M. 2018. Dividing and conquering the fastest-growing genus: 
towards a natural sectional classification of the mega-diverse genus Begonia (Begoniaceae). Taxon 
67(2):267–323. https://doi.org/10.12705/672.3

Rubite RR, Ubaldo DBH, Salcedo JC, Chung KF, Evangelista LT, Tandang DN, Hughes M. 2022. Begonia 
hemicardia (sect. Petermannia, Begoniaceae), a resurrected heterotypic synonym and nomen 
nudum. Edinburgh Journal of Botany. 79, Begonia special issue, Article 403: 1–7. https://doi.
org/10.24823/EJB.2022.403

Shui YM, Chen WH, Peng H, Huang SH, Liu ZW. 2019. Taxonomy of Begonias. Yunnan: Yunnan Science 
and Technology Press.

Ting Y, Zhenzhen X, Na L, Xiaoan L, Lingfei L, Chunmei Z. 2021. Reference genes selection and 

https://doi.org/10.24823/EJB.2022.1922
https://doi.org/10.24823/EJB.2022.399
https://doi.org/10.24823/EJB.2022.410
https://doi.org/10.24823/EJB.2022.410
https://doi.org/10.1111/bij.12492
https://doi.org/10.1111/bij.12492
https://doi.org/10.1111/NPH.17949
https://doi.org/10.1111/NPH.17949
https://doi.org/10.24823/EJB.2022.409
https://doi.org/10.24823/EJB.2022.409
https://doi.org/10.24823/EJB.2022.407
https://doi.org/10.24823/EJB.2022.401
https://doi.org/10.24823/EJB.2022.401
https://doi.org/10.12705/672.3
https://doi.org/10.24823/EJB.2022.403
https://doi.org/10.24823/EJB.2022.403


4 Introduction

validation in Begonia masoniana leaves of different developmental stages. Acta Horticulturae Sinica. 
48(11):2251–2261. https://doi.org/10.16420/J.ISSN.0513-353X.2021-0397

Tseng YH, Hsieh CL, Campos-Domínguez L, Hu AQ, Chang CC, Hsu YT, Kidner CA, Hughes M, Moonlight 
PW, Hung CH, Wang YC, Wang YT, Liu SH, Girmansyah D, Chung KF. 2022. Insights into the evolution 
of the chloroplast genome and the phylogeny of Begonia. Edinburgh Journal of Botany. 79, Begonia 
special issue, Article 408: 1–32. https://doi.org/10.24823/EJB.2022.408

Twyford AD, Ennos RA, White CD, Shaukat Ali M, Kidner CA. 2014. The evolution of sex ratio differences 
and inflorescence architectures in Begonia (Begoniaceae). American Journal of Botany. 101(2):308–
317. https://doi.org/10.3732/ajb.1300090

https://doi.org/10.16420/J.ISSN.0513-353X.2021-0397
https://doi.org/10.24823/EJB.2022.408
https://doi.org/10.3732/ajb.1300090

	SPECIAL ISSUE INTRODUCTION:
UNDERSTANDING BIODIVERSITY IN THE MEGADIVERSE GENUS
BEGONIA
	References

