
diversification of Hippeastrinae, and (3) the Habranthus-
Zephyranthes-Sprekelia polyploid complex originated within
ancestral lineages with 2n = 12–14.

Our current knowledge of the phylogeny of Hippeastreae
suggests that it is better represented as a network rather than
a bifurcating tree, even at the diploid level (García & al.,
2017). Current theory and methods consider bifurcating trees
as a model for morphological evolution (e.g., Hennig, 1950,
1965, 1966; Wiley & Lieberman, 2011; Cornwell &
Nakagawa, 2017), and no such methods have as yet been de-
veloped to infer ancestral states over phylogenetic networks.
In the same way, there currently are no clear rules to classify
a group based on a network of relationships. Even though a
few authors have defended the use of the concept of mono-
phyly in the context of a network (e.g., Schander, 1998;
Schmidt-Lebuhn, 2011), this theoretical framework is still in-
complete. Therefore, the most likely tree based on our current
knowledge has been selected as the basis of a generic classifi-
cation of Hippeastreae (Fig. 1). This corresponds to the nuclear
species tree of García & al. (2017), which was based on 18 nu-
clear markers. The nuclear topology was preferred over the
chloroplast tree because the latter seems to be widely affected
by chloroplast capture events in Hippeastrinae at the diploid
level. The widespread occurrence of allopolyploidy, especially
in Zephyranthes subg. Zephyranthes (Flory, 1977), makes the
phylogeny of Hippeastrinae even more tangled and difficult
to translate into a classification at a finer scale.

Taxonomic approach and concepts. — The classifica-
tion proposed here for tribe Hippeastreae follows a rank-based
scheme, as has been traditionally applied to the Amaryllidaceae
(e.g., Meerow & Snijman, 1998). The term rank is used in a
nomenclatural sense, equivalent by designation; ranks have
only a relative function, which is to inform the user regarding
the phylogenetic/hierarchic structure of the taxonomic system
(Potter & Freudenstein, 2005; Dubois, 2007, 2008; Dubois &
Raffaëlli, 2012). All named supraspecific taxa correspond to
hypothesized clades with the highest statistical, cytogenetic,
and/or morphological support based on species tree estimation
analyses that considered various nuclear sequence markers
(García & al., 2014, 2017).

This generic classification is based solely on extant organ-
isms; hence, a synchronic definition of monophyly is adopted
(Hennig, 1966; Nelson, 1971; Mishler, 2010). Podani (2009,
2010) proposed the term monocladistic for a group of contem-
poraneous organisms derived from a common ancestor (i.e.,
definition adopted here) and suggested use of the term mono-
phyletic only for groups that include the hypothesized ances-
tors and/or extinct taxa. In this study, the term monophyly (or
its adjectival form, monophyletic) will be used and considered
equivalent to monoclady. This approach seems appropriate in
this case because there are no unequivocal fossils for
Amaryllidaceae (Meerow & al., 2000).

We believe that classifications, to be most useful, should
simultaneously serve multiple purposes (Nickrent & al., 2010),

Fig. 1. Major clades of Amaryllidaceae tribe Hippeastreae based on García & al. (2017). White bars correspond to putative plesiomorphic character
states for the tribe. Grey bars indicate putative apomorphic character states. These are not based on an explicit ancestral reconstruction.
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