CHROMOSOMAL
OBSERVATIONS ON THE
ALZATEACEAE (MYRTALES)!

Frank Almeda?

ABSTRACT

Alzatea verticillata Ruiz & Pav. subsp. amplifolia S. A. Graham of the monotypic neotropical family Alzateaceae has
a haploid chromosome number of n = 14. This first report for the family is unique as a putative base number among
the 14 core families of the Myrtales. Given that x = 12 appears to be the basic number for the order, n = 14 could
have arisen as an ascending dysploid or as a tetraploid derived from an ancestral base number of x = 7. A summary
of probable basic chromosome numbers is given for all families currently recognized in the Myrtales except the Cryp-

teroniaceae, which remains unknown cytologically.

Alzatea is a monotypic genus of shrubs or small
trees restricted to low montane cloud forest habitats
from Costa Rica and Panama south to Andean
South America from Colombia to Bolivia. The
placement of this genus in eight families in five
orders since its discovery nearly 200 years ago
(Graham, 1984) has stimulated considerable re-
search in the last two decades aimed at assessing
its relationships and taxonomic status. Several re-
cent papers have brought to light data from macro-
morphology, anatomy, chemistry, embryology, paly-
nology, DNA sequencing, and cladistic analysis
that support the recognition of Alzatea as a distinct
family within the angiosperm order Myrtales (Dahl-
gren & Thome, 1984; Graham, 1984; Graham &
Averett, 1984; Johnson & Briggs, 1984; Keating,
1984; Patel et al., 1984; Tobe & Raven, 1984; van
Vliet & Baas, 1984; Conti et al., 1996; Conti et al.,
in press). I here add chromosome information for
the Alzateaceae that fills a notable gap in the
knowledge of cytology in the order.

MATERIALS AND METHODS

Flower buds were collected from a natural pop-
ulation in the field, fixed in modified Carnoy’s so-
lution (4 chloroform, 3 ethanol, 1 glacial acetic
acid, v/v/v) for 24 hours, then transferred to 70%
ethanol for refrigerated storage. Anthers were
teased open and the contents squashed in 1% ferric
aceto-carmine. Counts were made from pollen
mother cells using a Zeiss light microscope with
phase contrast and a 100X oil immersion objective.
Drawings of meiotic configurations were made by

camera lucida at a magnification of 1500X. The
voucher collection for the count reported here is as
follows:

Alzatea verticillata Ruiz & Pav. subsp. amplifolia
S. A. Graham. n = 14. Panama. Chiriquf: Fortuna
Dam area in the vicinity of Centro de Investiga-
ciones Jorge Arauz, 1200 m, 8 Feb. 1996, Almeda
et al. 7545 (CAS).

OBSERVATIONS AND DISCUSSION

The first chromosome count for this monotypic
family, n = 14, is based on diakinesis figures and
one telophase I figure (Fig. 1). Meiosis was regular
in all cells examined. Chromosome clumping at
metaphase I and telophase I presented some inter-
pretation difficulties, but examination of numerous
diakinesis figures provided clear and consistent
counts of 14.

Chromosome numbers are now known for rep-
resentative species of all core families in the Myr-
tales except the Crypteroniaceae. Excluding the Al-
zateaceae, base chromosome numbers are
established with some certainty for 9 of the other
13 families in the order (Table 1). Four or possibly
five of the families have x = 12, the number most
commonly postulated as the original base number
for the order (Raven, 1975; Johnson & Briggs,
1984). As noted by Graham et al. (1993), x = 12
is also the only base number occurring in each of
the major evolutionary lineages hypothesized for
the Myrtales by Johnson and Briggs (1984). The
lowest base numbers in the order are x = 8 for the
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Table 1. Base chromosome numbers of core families in the Myrtales.
Family Base number (x) References
Alzateaceae 147 This paper
Combretaceae 12 Raven, 1975
Crypteroniaceae ? —
Heteropyxidaceae 12 Fernandes, 1971
Lythraceae 8 Graham, pers. comm. in Raven, 1975;
Tobe et al., 1986
Melastomataceae 9or 12 Almeda, unpublished
Memecylaceae 7? Favarger, 1952, 1962; Solt & Wurdack. 1980
Myrtaceae 11 Smith-White, 1959; Rye, 1979
Oliniaceae 10? Goldblatt, 1976
Onagraceae 11 Raven, 1975
Penaeaceae 10 Dahlgren, 1968, 1971
Psiloxylaceae 12 Johnson & Briggs, 1984
Rhynchocalycaceae 10 Goldblatt, 1976; Johnson & Briggs, 1984
Trapaceae 12 Raven, 1975

Lythraceae and possibly x = 7 for the Memecyla-
ceae (Table 1), both of which were very likely de-
rived by descending dysploidy from the ancestral
base. The chromosome number reported here for
the Alzateaceae would not be discordant with what
is known about base numbers in the order. The
process by which it evolved, however, is open to
speculation.

Accepting the premise that chromosome num-
bers higher than n = 13 are considered to be of
polyploid derivation (Grant, 1963, 1981), then n =
14 for Alzatea could be interpreted as a tetraploid
based on x = 7. Recent collections from South
America have extended the geographic ranges for
each of the two subspecies of Alzatea, and, not sur-
prisingly, diminished the perceived morphological
distinctions between them (Graham, 1995). Chro-
mosome information for the nominate subspecies of
Alzatea is needed before x = 7 can be ruled out as
an extant base number for the family since intra-
specific polyploidy is known in species of other
myrtalean families such as the Lythraceae (Graham,
1989), Melastomataceae (Almeda, in press), Ona-
graceae (Berry, 1982; Raven & Tai, 1979), and
Myrtaceae (Rye, 1979).

Given the range of base numbers in the Myrtales,
another less parsimonious scenario that could ac-
count for the origin of n = 14 is descent from a
tetraploid (n = 16) based on x = 8. A parallel
example has been postulated by Graham (1992) to
account for x = 15 in Diplusodon of the Lythraceae.

An alternative scenario that could also account
for the origin of n = 14 would be dysploid increase
from the ancestral base of x = 12. Given that as-
cending dysploidy is believed to be four times less
common in the flowering plants than descending

dysploidy (Jones, 1970; Goldblatt & Poston, 1988),
one could argue that this scenario is less likely, but
it certainly is not implausible.

A base number of 7 or 14 would serve to un-
derscore the uniqueness of Alzateaceae but would
provide no additional insights about relationships
that have not already been demonstrated using oth-
er lines of evidence. Information amassed to date
shows that the Alzateaceae and the Rhynchocaly-
caceae share a common ancestor that, in turn, is
closest to the Penaeaceae, Oliniaceae, and Cryp-
teroniaceae (Graham, 1984; Johnson & Briggs,
1984). Chromosome data are lacking for the latter
family. The Penaeaceae and Rhychocalycaceae
both have x = 10 (Table 1). The Oliniaceae are in
need of additional study to confirm the few known
counts that are also suggestive of x = 10 (Goldblatt,
1976). The fact that Alzatea is sister to the three
families with x = 10 or 107 in the clade Alzatea-
ceae—Rhynchocalycaceae—Penaeaceae—Oliniaceae
(Conti et al., 1996) lends further support to de-
scending dysploidy as the likely mechanism for
chromosome number changes in Alzatea. Chromo-
some information can sometimes inform us in ways
that morphological data cannot. In this instance, if
x = 14 is ultimately established as the base num-
ber for Alzatea, it may prove to be the only family-
level lineage in the order that originated via poly-
ploidy.
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