
IRIDACEAE Jussieu, nom. cons.   Back to Asparagales 

Plant rhizomatous; roots mycorrhizal, root hairs 0; flavone C-glycosides, flavonols +, chelidonic 

acid 0?; dimorphic root hypodermis +; (stem endodermis +); raphides 0, styloids +; cuticular wax 

rodlets parallel; leaves two-ranked, unifacial, or isobifacial, equitant [oriented edge on to the stem], 

vernation plicate; flowers usu. large; T ± free, apex often aristate; A 3, opposite outer T, extrorse, 

endothecial cells with U-shaped thickenings; G opposite outer T, septal nectary 0, style branched 

(branches bifid), stigma on the edges of the complex/expanded branches, dry; ovules 1-many 

/carpel, micropyle endo- or exostomal, outer integument 4-6 cells across, parietal tissue 1(-2) cells 

across (absent); seed testal and tegmic, phytomelan 0, phlobaphene +, mesotesta 2-4 cells across, 

endotesta pigmented, with lipids; endosperm thick-walled, hemicellulosic, embryo quite large; 

cotyledon not photosynthetic, (with ligule or coleoptile - e.g. Tigridia), (photosynthetic - e.g. 

Sisyrinchium), (hypocotyl short). 

66[list]/2035 (?2085) - eight subfamilies 
below. World-wide (map: see Heywood 
1978 [S. America], Hultén & Fries 1986; 
Mathew 1989; Fl. N. Am. 26: 2002; 
Bahali et al. 2004; FloraBase 2005; 
Davies et al. 2005: Fig. 2b suggests that 
Iridaceae grow throughout Africa, much 
of the Arabian Peninsula, etc...; 
Rodrigues & Sytsma 2006; Alexeyeva 
2008). [Photos - Collection.] 

Age. Crown group divergence is 
estimated to have begun ca 96 m.y.a. (Janssen & Bremer 2004). 

1. Isophysidoideae Thorne & Reveal 

Vessel elements in roots with scalariform perforation plates; biflavonoids [amentoflavone] +; 
crystals 0 [leaves]; flower solitary, with spathes; endothecium with radially elongated 

walls; microsporogenesis?; G [3], style shortly branched, branches alternating with 
stamens; many ovules/carpel; endosperm ?helobial; n = ?; seedling? 

1/1: Isophysis tasmanica. Tasmania. 

Synonymy: Isophysidaceae F. A. Barkley 



[Iridoideae [Patersonioideae [Geosiridoideae [Aristeoideae [Nivenioideae + Crocoideae]]]]]: 
xanthone + [mangiferin]; vessel elements in roots with simple perforation plates; inflorescence 
with cymose units in which the flowers arise successively from axils of the prophylls [i.e. 
alternating, = a rhipidium]; flowers short lived [open ca 1 day]; (pollen operculate [often with two 
exine bands in a sulcus]); G inferior; endosperm nuclear. 

2. Iridoideae Eaton 

(Plant bulbous); gamma-glutamyl peptides, metacarboxy amino acids +; vessel elements in 
root with simple perforation plates, (vessels in stems and leaves - Sisyrinchium); (leaf 
vernation plicate); rhiphidia simple; (flowers long-lived; monosymmetric; T whorls strongly 
differentiated (not); A 2 - Diplarrhena); T nectaries +, (oil glands or oil hairs +); endothecial 
cells with spiral thickenings [not Sisyrinchium]; (pollen grains with encircling aperture); (septal 
nectaries + - Diplarrhena), style branches long, tubular, (branches alternating with anthers, 
Sisyrynchium et al.); n = ?. 

30/820: Iris (280, inc. Belamcanda), Moraea (200), Sisyrinchium (60-260), Tigridia (50). 
Worldwide, but esp. the spine of Central and South America. 

[Patersonioideae [Geosiridoideae [Aristeoideae [Nivenioideae + Crocoideae]]]]: rhipidia 2, fused 
[binate], each unit with 2-many flowers; T connate; ; extra codon in rps4 gene. 

3. Patersonioideae Goldblatt 

Plant ± woody and rhizomatous; biflavonoids [amentoflavone] +; stem secondary growth +; 
vessel elements in roots often with scalariform perforation plates; inner tepals reduced to 
scales or 0; endothecial cells with base-plate thickenings, filaments ± connate; pollen 
spherical, inaperturate, intectate; 
embryo small; n = 11, 21; two extra 
codons in rps4 gene. 

1/24. More or less open conditions, 
scattered in Malesia, New Caledonia, and 
the periphery of Australia (map: partly 
from Fl. Austral. 46. 1986). 

[Geosiridoideae [Aristeoideae 
[Nivenioideae + Crocoideae]]]: ? 

4. Geosiridoideae ("Geosiridaceae") Goldblatt & Manning 

Plant echlorophyllous, myco-heterotrophic; crystals 0 [leaves]; leaves heterobifacial; 
flowers sessile; T connate basally only; microsporogenesis successive; ovules with 
parietal tissue 1-2 cells across; seeds minute, dust-like, mesotesta 0; endosperm helobial, 
starchy, walls thick, hemicellulosic, embryo small; n = ? 

1/2. Madagascar, the Comores. 

Synonymy: Geosiridaceae Jonker 

[Aristeoideae [Nivenioideae + Crocoideae]]: ? 



Evolution. Divergence & Distribution. The age of this node is estimated at (49-)34, 31(-17) 
m.y. by Bell et al. (2010). 

5. Aristeoideae Vines 

Plumbagin +; vessel elements in roots often with scalariform perforation plates; leaf bundles 
embedded, marginal sclerenchyma 0; T connate basally only; embryo small; n = 16. 

1/55. More or less open conditions, sub-Saharan Africa and Madagascar. 

[Nivenioideae + Crocoideae]: flowers long-lived; septal nectary +. 

6. Nivenioideae Goldblatt 

Plant with woody stem; secondary thickening +; leaves with non-vascular fibrous 
strands; unit of rhipidium with 1-2 flowers; P long-tubular, T clawed (short-tubular, T long-
linear - Klattia); endothecial cells with basal anastomosis of U-shaped thickenings; 
(pollen grains with encircling sulcus); stigmas simple, not or somewhat expanded; ovules 
2/carpel; 1 shield-shaped [tangentially flattened] seeds per loculus; exotesta transparent, 
mesotesta 0-1 cell across; n = 16. 

3/14. Only in the S.W. Cape region, South Africa 

6. Crocoideae G. T. Burnett 

Plant with corms; vessel elements in root with simple perforation plates; (mesophyll cells 
laterally elongate); (leaf vernation plicate), when flat with pseudomidrib (not Pillansia), 
sheath closed; inflorescence spicate; rhipidium binate, with a single flower, pedicel 0; (flowers 
short-lived), variously monosymmetric (polysymmetric); anther endothecium with spiral 
thickenings; pollen exine tectate, perforate-scabrate, aperture with one or a pair of longitudinal 
bands forming operculum, (zona-aperturate); (septal nectaries 0); ovules campylotropous, 
hypostase prominent, postament +; n = 3-17, etc. 

28/1005: Gladiolus (260), Romulea (90), Geissorhiza (85), Crocus (100 [?150]), Hesperantha 
(80), Babiana (55), Watsonia (50), Ixia (50). Overwhelmingly southern African, to Europe, 
Madagascar and Central Asia. 

Synonymy: Crocaceae Vest, Galaxiaceae Rafinesque, Gladiolaceae Rafinesque, Ixiaceae 
Horaninow 

• Iridaceae may be recognised by their usually two-ranked, isobifacial leaves and their large 
flowers with showy tepals, three extrorse stamens, a complex stigma, and an inferior ovary. 

Evolution. Divergence & Distribution. Davies et al. (2005) discuss diversification rates. The 
family has clades with a disproportionately large number of species in e.g. southern Africa, but less 
so in the north temperate zone. Iridaceae are one of the major geophytic groups of the Cape 
(Procheŝ et al. 2006) with more than 650 species there; Davies et al. (2004c) see this 
diversification as the result of the interaction of local features such as traits affecting reproductive 
isolation and the ecological and climatic heterogeneity of the area. Davies et al. (2005) noted that 
in Iridaceae diversification was greater in areas like southern Africa than in the northern 
hemisphere. 



Indeed, the Cape area seems to be notably diverse from a global point of view (Kreft & Jetz 
2007). For the radiation of the Cape genus Moraea, both cytologically and florally diverse, see 
Goldblatt et al. (2002); radiation in this and other iridaceous Cape genera may have begun in the 
fynbos in the Miocene some 25 m.y.a., divergence in the succulent Karoo being more recent 
(Verboom et al. 2009). Diversification of two geophytic Cape genera, Babiana, with ca 92 species 
nearly all from the Greater Cape floristic region, and Moraea, with over 150 species in Cape region, 
may in part be connected with soil type preferences changing during speciation; here diversification 
began a mere 17-15 m.y.a. in the mid-Pliocene (Schnitzler et al. 2011); diversification rates in the 
Cape region and outside are largely similar (Silvestro et al. 2011).  

Pollination Biology & Seed Dispersal. Iridaceae show considerable floral diversification, ranging 
from the open flowers of Sisyrinchium to the meranthia of Iris et al. and the tubular flowers of 
Gladiolus et al. (e.g. Bernhardt & Goldblatt 2006 and references; Rodrigues & Sytsma 2006; Wilson 
2006). In Iris and its relativesthe flower will appear to the pollinator as if were really three 
monosymmetric flowers. There the tepaloid style overarches the stamen opposite it and the landing 
platform for the pollinator is a member of the outer perianth whorl underneath the style/stamen 
complex. However, in Cypella the three landing platforms for the pollinating bee are members of 
the inner perianth whorl. Here the pollen deposited on the backs of the bees comes from half 
anthers of adjacent stamens and is deposited on the receptive surfaces of two adjacent half-
stigmas (Vogel 1974). 

The flowers of Gladiolus (Crocoideae) are obliquely monosymmetric, although this is hardly 
apparent in the open flower due to changes in orientation as the flower and inflorescence grow. 
Tepal patterning, where it occurs, is usually on an adaxial lateral member of the outer whorl and 
adjacent members of the inner tepal whorl and is clearly on the adaxial side of the flower, but it 
may be on an adaxial lateral and the abaxial member of the outer whorl and a tepal of the inner 
whorl between them (Eichler 1875; Choob 2001). Although it is likely that other Crocoideae show 
the same oblique monosymmetry, monosymmetry in Diplarrhena (Iridoideae) appears to be 
vertical; that genus has only two stamens and one staminode. Interesting infraspecific variation 
occurs. In some flowers of Crocosmia X crocosmiiflora the odd member of the outer whorl was 
adaxial while in others it was abaxial; the patterning of the tepals, etc., varied accordingly (pers. 
obs.). All told, well over half the family has monosymmetric flowers of one sort or another, and the 
evolution of monosymmetry in the family will repay further study (see also Davies et al. 2004b).  

Much work has been carried out on pollination in Iridaceae, particularly on species from the 
sub-Saharan region, especially in South Africa, where nearly all the species are morphologically 
specialized, if on generalized pollinators (Goldblatt and Manning 2006, also 2008 for a general 
account; Johnson 2010). Floral homoplasy is very extensive in Iridoideae-Tigridieae (Rodrigues & 
Sytsma 2006), -Trimezieae (Lovo et al. 2012), and -Irideae (in Iris itself - Wilson 2006). Many 
different kinds of pollinator are involved. Thus Babiana (Crocoideae) is pollinated by birds, scarab 
beetles, bees, moths, etc. (Bernhardt & Goldblatt 2006; esp. Goldblatt & Manning 2007), while 
scarabeid monkey beetles pollinate the flowers of three Cape genera of Iridaceae that have 
distinctive dark markings at the bases of the tepals (van Kleunen et al. 2007). At least 34 
southwest African Iridaceae are pollinated by three species of (extremely) long-tongued dipteran 
nemestrinid flies, and all told about 10% of the 1,025 species of Iridaceae in southern Africa may 
have such pollinators; the long-tubed monosymmetric flowers pollinated by these flies have 
evolved several times there as well as in unrelated groups (Manning & Goldblatt 1996, 1997; 
Goldblatt & Manning 2000). This compares with a mere 64 species in the same region that are bird 
pollinated (Goldblatt & Manning 2006). There are a number of oil flowers in Iridaceae, including 
Cypella (see above), ca 35 species of Sisyrinchium from South America, and some other New 
World Iridoideae like Tigridia (Renner & Schaefer 2010); oil-secreting trichomes appear to have 
evolved twice in Sisyrinchium alone (Chauveau et al. 2011). Indeed, these trichomes vary both in 



morphology and position in flowers of New World Iridaceae (Silvério et al. 2012); evolution of floral 
rewards in these taxa has a complex pattern of gains, changes and losses (Chauveau et al. 2012).  

Vegetative Variation. Some taxa are more or less woody, and monocot-type secondary 
thickening has been reported from them; the vessel elements in the roots of such plants often 
have scalariform perforation plates (Cheadle 1964: inc. Klattia). Foliar variation is considerable. 
Thus some taxa have terete, unifacial leaves, others apparently ordinary heterobifacial leaves 
(even some Iris), many have ensiform isobifacial leaves, as in Gladiolus, most Iris, etc., others are 
strangely ribbed, but in transverse section they all seem to be modifications of a basic unifacial leaf 
theme (e.g. Ross 1892, 1893; Arber 1925; Rudall 1991); Geissorhiza alone has ligulate leaves. 
Crocus has revolute leaves with a unifacial midrib, and Romulea seems to be a modification of this. 
For water-catching leaves of Iridaceae with very distinctive morphologies that are found especially 
in taxa from Namaqualand, see Vogel and Müller-Doblies (2011). 

Genes & Genomes. For cytological evolution in Crocus, n = 3<, see Harpke et al. (2013); 
multiple hybridizations, dysploidy events, and evolution of B chromosomes are all involved. 

Chemistry, Morphology, etc. For the occurrence of plumbagin in Aristea, see Harborne and 
Williams (2001). Homeria and Moraea (Iridoideae) have bufadienolides (cardiac glycosides: 
Harborne & Williams 2001). Iris contains a greater diversity of isoflavonoids than any other group 
outside Fabaceae (Reynaud et al. 2005); for xanthones, especially in Iris, see Williams et al. 
(1997b). 

Goldblatt (1990) interpreted the paired "bracts" below the single flowers of Isophysis as 
representing a reduced rhipidium, a monochasial cymose inflorescence - a rhipidium may then be 
another synapomorphy for the family. Some species of Nivenia are heterostylous, a very 
uncommon condition in the monocots. Aristea is palynologically very variable, some members even 
having disulcate pollen (see Goldblatt & Le Thomas 1997; le Thomas et al. 2001). In Sisyrinchium 
and its relatives the style branches alternate with the stamens; elsewhere the two are usually on 
the same radius. For a discussion of the caruncles/arils of Iris, see Wilson (2006). 

Additional general information is taken from Goldblatt et al. (1998), Goldblatt (2001), and 
Goldblatt and Manning (2008); see also Mathew (1989: Iris in the old sense and its relatives), 
Rübsamen-Westenfeld et al. (1994: Geosiris), Rudall et al. (1986) and Rudall (1995a), both 
anatomy, Goldblatt et al. (1984: crystals), Manning and Goldblatt (1990: endothecial thickenings), 
Wilson (2001: embryology of Iris), Cocucci and Vogel (2001: nectaries), Tillich (2003a: seedlings - 
very variable), Rudall et al. (2003a: nectary evolution), and Dönmez and Isik (2008: pollen). 

Phylogeny. Iridaceae are monophyletic in nearly all studies (but c.f. Chase et al. 1995a). 
Initial resuls suggested that the monotypic Isophysidoideae were sister to the rest of the family, 
Crocoideae and Iridoideae appeared to be monophyletic, but the status of Aristeoideae was 
unclear. Reeves et al. (2001a, b: four genes) found that Patersonia, Geosiris, and Aristea were 
successively sister to a large clade making up [Aristeoideae + Crocoideae]; support was mostly 
moderate (see also Teixeira de Souza-Chies et al. 1997). If these relationships were confirmed, 
either the circumscription of Crocoideae would have to be considerably extended, or three more 
subfamilies would be needed. Goldblatt et al. (2008: five plastid genes) took for this latter option; 
they found strong support for the pectinations basal to Crocoideae s. str., albeit using successive 
weighting, which tends to leave one a little uneasy. See Rudall (1994c) for a morphological 
phylogeny.  

Within Iridoideae, the Australian Diplarrhena, whose monosymmetric flowers have only two 
stamens and pollen grains that are spherical, inaperturate, and intectate pollen, may be sister to 



the rest (Reeves et al. 2001a, b; Rudall et al. 2003a). The five tribes in Iridioideae are quite well 
supported and have well-resolved relationships: [Diplarreneae [Irideae [Sisyrincheae [Trimezieae + 
Tigridieae]]]] (Goldblatt & Manning 2008; also Golblatt et al. 2004, 2006). For diversification of the 
American Tigridieae, see Rodrigues and Sytsma (2006). Relationships within Trimezieae are being 
clarified (Lovo et al. 2012). For a phylogeny of Iris, see Tillie et al. (2001) and Wilson (2004); 
there is phylogenetic resolution of the major groups in the genus (Wilson 2011), although some of 
the characters used to distinguish groups in the past, such as sepal crests (ridges or more 
elaborate structures down the midrib of the outer perianth whorl) have turned out to be 
homoplasious (Guo & Wilson 2014). Karst and Wilson (2012) obtained a fair degree of resolution in 
relationships within New World Sisyrinchium, although species limits there are in a considerable 
state of disarray (see also Chauveau et al. 2011). 

Within Crocoideae there are five tribes, but these were mostly only moderately supported and 
their relationships poorly resolved (Goldblatt & Manning 2008; also Goldblatt et al. 2004). 
Tritoniopsis, with a tubular cotyledonary sheath and tubular cataphyll, may be sister to the rest of 
the subfamily, but support is at best moderate (Goldblatt et al. 2006; Golblatt & Manning 2008). 
For a phylogeny of Crocus see Petersen et al. (2008, c.f. in part Frello et al. 2004), and especially 
Harpke et al. (2013). See Goldblatt and Manning (1998) for a treatment of much of Gladiolus.  

Classification. I follow the classification suggested by Goldblatt et al. (2008); the subfamilies 
are for the most part well characterised. See Goldblatt and Manning (2008) for an account of the 
genera and Wilson (2011) for an infrageneric classification of Iris. 

[Xeronemataceae [Xanthorrhoeaceae [Amaryllidaceae + Asparagaceae]]]: mitochondrial rpl2 gene 
lost. 

Age. The age of this node is around (84-)74, 67(-57) m.y. (Bell et al. 2010) or ca 100 m.y. 
(Janssen & Bremer 2004). 

Phylogeny. This is a strongly supported group in Fay et al. (2000) and Soltis et al. (2007a); 
see also Janssen and Bremer (2004). The loss of the mitochondrial rpl2 gene occurs either at this 
node or the next up the tree (see Adams et al. 2002b). 

 


