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Abstract 

A taxonomic revision is provided for the genus Maireww (Chenopodiaceae) 
which as circumscribed includes the Australian species previously placed in the 
genus Kochia. Nine species and one subspecies are described as new; 48 new 
combinations are made. T he Australian genera within the subtribe Kochi inac 
are brielly descri bed and their relat ionships d iscussed. 

Introduction 
The genus Maireana, as here delim ited , encompasses those species of 

Australian Chenopodiaceae wh ich have commonly been placed in the genus 
Kochia. There appear to the a uthor to be strong reasons, based on mor­
phological data , for considering the Australian species to be dis t inct from 
Kochia s.str. (a predominantly northern hemisphere genus) and the acceptance 
of th is d istinction appears on strictly taxonom ic grounds to be necessary. 
The alterna tive, that of continuing to consider the Australian species <ts con­
generic with the Kochia species of the northern hemisphere, raises problems 
of nomenclature wi th unsettling consequences. It has always been recognised 
that Kochia and Bassia (both in the strict sense) are very closely allied a nd were 
considered by most authors in the 19th century, and in several recent European 
floras, to be congeneric. Thi s synonymy is taxonomically sound, and thus, 
if it is considered that the Australian taxa here referred to Maireana are in fact 
true species of Kochia, and the latter genus is considered by European botanists 
to be congcncr ic with Bassia, then it fol lows that the Austral ian taxa in turn 
will have to be transferred to the last genus, it be ing the earl iest. 

In addition to the complication outlined above it is here considered tha t 
the Austral ian species commonly placed in Bassia arc in fac t generically dis­
Lincl and should, ror the mos t part , be transrerrecl to Sclernlaena. A situation 
could thus arise in which the Australian species of 'Kochia' were placed in 
Bassia and most of the 80 + Australian species of 'Bassia' were transferred to 
Sclero/aena. Although the author considers that the acceptance of t he genus 
Sclerolaena is both necessary and inevitable, he does not consider it either 
taxonomically sound, or from the practical viewpoint, desirable, to transfer 
the Australian Kochia species to Bassia . 

Historical Survey of the Use of the Names 
Kochia and Bassia 

The genus Bassia was described by Allion i in J 766. It was based on the 
species later known as Bassia muricata (L.) Aschers., a plant in which short 
spines develop on the back of the perianth segments when in fruit . 

The genus Kochia was described by Roth in 180 l. Jt was based on the 
one species K. arenaria (Maerklin) Roth ( = K. lanif/ora (Gmel.) Borbas). 
In this species the perianth segments give rise to short, horizontal, chartaceous, 
wing-like outgrowths. Later in 1801 (or 1802?) (and in the same volume of 
the same periodical) Maerklin described the genus Willemetia; he based it 
on two species, W. arenaria (Maerklin) Maerklin ( = K. laniflora (Gmel.) 
Borbas) and W. lanata Maerklin which was based on "Sa/so/a laniflora Linn." 
( = K. laniflora) but provided a description for the latter which correctly applies 
to Bassia hyssopifolia (Pall.) Volk. 

Robert Brown (l8JO) discussed the taxonomy of the Kochia group and 
suggested (but did not adopt the suggestion) that it could be divided into 
two genera, the genus Kochia containing those species with spiny appendages 
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and the genus Willemetia contammg those with membranous appendages. 
All the species he dealt with (which were members of the Australian flora) 
possessed membranous appendages. He did not recognise any spiny append­
aged Kochia species as being present in Australia. 

C. F. Ledebour (1829) followed Brown in using the name Kochia to cover 
the Bassia-Kochia group but divided it into two sections, the section Kochiae 
containing those species with scale-like appendages and the section Willemetiae 
those with spiny appendages. He thus reversed Brown's application of these 
names. This nomenclature was also followed by Bluff et al. (1836-38). 

Moquin-Tandon (I 834a) adopted Robert Brown's suggestion that these 
two groups of species should be placed in separate genera but again reversed 
Brown's application of the names to accord better with the intentions of their 
original authors (he spelt the second name as 'Villemetia'). 

The name Bassia Allioni (1766) was not taken up by early or mid 19th 
century botanists because of the then current use of its homonym Bassia Koenig 
ex Linnaeus (1771), a genus in the Sapotaceae. For this reason Moquin 
(1834a) believed it necessary to adopt the later name Willemetia. However, 
shortly after the paper by Moquin it was pointed out by Soyer-Willemet (1834) 
that the name Willemetia Maerklin was a later homonym of that of Necker 
(1790). Moquin (1834a) therefore, in a footnote to the article by Soyer­
Willemet, published the name Echinopsilon as a nomen novum for Willemetia 
Maerklin. Necker's name can be regarded as a unitary designation of a 
species and is therefore to be rejected from the point of view of priority (Intern. 
Code Bot. Nomenclature (1972) article 20), but there is also the name Willemeta 
Cotheni us ( 1790), currently considered to be a synonym of Koelreuteria 
Laxman (1772). If Willemetia Maerkl. is regarded as a homonym of Willemeta 
Coth. the former would be illegitimate and the name Echinopsilon would then 
be a legitimate nom. nov. 

The application of the name Willemetia Maerkl. depends on its lecto­
typification and on the interpretation of the International Code of Botanical 
Nomenclature. As noted above, two species were cited by Maerklin, both 
of which (as to the names used) are now considered to belong to the genus 
Kochia. The description given by Maerklin of the second species, 'W. lanata', 
0bviously applies to a species of Bassia All . and it was the species covered by 
this description (but which did not apply to the basic name cited) that was 
selected by Moquin (1834) as the lectotype of Willemetia (by excluding the 
other species). Article 10 of the I.C.B.N. states that "The type of a name 
of a genus ... is a species". It is not clear whether it is intended that the type 
should be that species referred to by the name, or that intended by the des­
cription (when there is one). If the former, then the names Willemetia and 
Echinopsilon become congeneric with Kochia; if the latter, then by Moquin's 
Jectotypification they become congeneric with Bassia All. (For a discussion 
on a similar nomenclatural question see Regnum Vegetabile 81 : 14-15, 98-100 
(1972).) 

When considered to be distinct genera the names Echinopsilon and Kochia 
were used by most 19th century botanists in the sense adopted by Moquin; 
possibly two of the last authors to do so were M.M. Il'in in Flora U.S.S.R. 
6:124 (1936) and Abrams, Illust. FI. Pacif. States 2:90 (1944). Bentham 
(1870 and 1880) preferred to consider Echinopsilon (and therefore also Bassia 
All.) as a section of Chenolea Thunb. (1781) but he retained the genus Kochia 
as distinct. However, most writers of European floras have not (until recently) 
accepted the suggestion that Bassia (or Echinopsilon) and Kochia are generically 
distinct and have usually used the name Kochia to include all the species in 
this complex. Examples are Boissier, Flora Orientalis (1879); Wagner, 
Illust. Deutsche Flora (1882); Post, Flora Syria, Palestine, and Sinai (1896); 
Bonnier, Flore Complete France, Suisse et Belgique (1927). The reason these 
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writers adopted the name Kochia was, as is pointed out above, the confusion 
as to the legitimacy of the earlier name Bassia All. It appears that F. Mueller 
(I 882a and l 882b) was the first to recognise the priority of the latter name over 
Bassia Koenig. He was followed by Baillon (1887), 0. Kuntze (1891), Volkens 
(1893), and by many later botanists, who have, however, circumscribed the 
genus in various ways. Hermann (1956) , for instance, made Kochia a section 
of Bassia while AIJen (1961) retained it as a separate genus. 

The Australian species which are customarily referred to the genus Kochia 
have generally had an uneventful nomenclatural hi story. Robert Brown 
( 1810) described the first two Australian species (K. brevi/olia and K. aphylla) , 
and suggested that they could belong to the genus Willemetia. These were 
transferred to Sa/sofa by Sprengel (1825) (who did not recognise the genus 
Kochia as being distinct), but, except for one species in Maireana, they, and 
most of the other species which have been described later, have otherwise 
been accepted as belonging to the genus Kochia (apart from the re-arrangement 
of a few species with controversial affinities). 

The genus Maireana Moquin (1840) was based on the species M . tomentosa 
Moq. The generic name was accepted by Mueller ( 1859) who established 
in it the section Asterocarpus with the one species M. stelligera F. Muell. 
This species was subsequently ( 1869) transferred by him to Echinopsilon while 
in the same paper he made Maireana a section of Kochia and included in it 
those species of the latter genus with a simple wing. Volkens ( 1893) made 
Maireana a section of Bassia and included in it M. stelligera, in which decision 
he was obviously following Mueller in hi s paper of 1859. Thus apart from 
the one species described by MueIJer, which was based on a plant soon removed 
to another genus, the name Maireana has not been accepted at the generic 
level subseq uent to the two publications by Moquin . 

The Australian species which are currently referred by Australian authors 
to the genus Bassia have been placed in several differen t genera by differen t 
workers. Robert Brown ( 1810), who described the first Australian species, 
placed them in his new genera Anisacantha and Sclero/aena, and these were 
treated by botanists as being distinct until F. Mueller ( 1882) synonym ized 
them both under Bassia. Volkens ( 1893) also took this position and under 
Bassia created the sect. Anisacantha in which he placed Sclerolaena in syn­
onymy. Domin (1921) and Ulbrich (1934) reta ined the genus Sclerolaena 
and placed under it Anisacantha. Bentham (1870 and 1880), who recognised 
the genera Anisacantha and Sc!erolaena, included under Cheno/ea four species 
which were later placed by Anderson (1923) and Ising (1964) in Bassia. 
Six other genera based on Australian types were also included by Ising in 
the genus Bassia. These genera are Kentropsis Moq. (1840), Sc/ero­
chlamys F. Muell. (1858), Dissocarpus F. Muel l. ( 1858), Coi!ocarpus Domin 
(1921 ), Austrobassia Ulbrich ( 1934) and Sc/erobassia Ulbrich ( 1934). None of 
those that were published before 1880 had been accepted by Bentham (who 
included Sc/erochlamys under Kochia, and Dissocarpus and Kentropsis under 
Sc!ero!aena), or by Volkens (1893). All , except Sc/eroch/amys, were recognised 
as di stinct genera by Ulbrich (1934). Australian botanists have without 
exception followed Mueller (l882a, b) and have synonymized the segregate 
genera (including those described since l 882) under Bassia, while Aellen 
(1961), a Swiss botanist who had a comprehensive knowledge of Eurasian 
Chenopodiaceae, kept up the genera Sc/erolaena and Austrobassia. 

The Eurasian-Australian Generic Disjunction 

The genera of those members of the subtribe Kochiinae whose type species 
are from Australia are all endemic to that country. These taxa exhibit in their 
fruiting perianths a multiplicity of form which causes considerable difficulty 
in delimitation. The genera may, however, be segregated on the basis of several 
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characters from the "Eurasian" members of the subtribe (which also includes 
a few African and North American species), and in particular from the genera 
Kochia and Bassia. 

In Bassia and Kochia the species are annual (with one exception) and have 
herbaceous stems. In M aireana and Sclerolaena the species are perennials, 
sometimes shrubby, and have woody stems. 

In Bassia and Kochia the :flowers are usually aggregated into condensed 
axillary cymes and may or may not be subtended by secondary bracts. In 
Maireana and Sclerolaena the flowers are axillary and solitary or paired. 

In Bassia and Kochia the perianth remains chartaceous and weak, and is 
not modified opposite the radicle. The spines or wings when formed are on 
the back of the perianth lobes. The embryo is always horizontal and the radicle 
is variously positioned . In Maireana and Sclerolaena the fruiting perianth is 
variously enlarged and thickened and is modified (by a slit, rib, canal, tubercle 
or spines) opposite the radicle which is always in the s.ame intertepaline position. 
This character I have referred to as the radicular anomaly. The spines in 
Sclerolaena are intertepaline in position while the embryo is erect to horizontal. 
(Figs. lA-D, 2E),---

The combinations of distinguishing characters listed above appear to 
be sufficient to consider the Australian species which have at various times been 
included in the genera Bassia (or Echinopsilon), Kochia, and Chenolea, to be 
generically distinct from these and to constitute, as does the "Eurasian" group, 
a complex of closely related taxa without sharp intergeneric delimitations. 

Generic Delimitation within the Subtribe Kochiinae 
The genera under discussion were placed by Bentham (1880) in the tribe 

Chenoleae and by Ulbrich (1934) in the tribe Camphorosmeae subtribe Kochi­
inae. Ulbrich included 15 genera within this subtribe of which two (Londesia 
and Chenolea) are not recognised by recent authors as being represented in 
Australia and need not be further discussed. Of the other 13, four have 
generally been considered as representing distinct genera. These are Enchylaena, 
Threlkeldia, Didymanthus and Babbagia, while the remaining 9, as regards 
recognition or delimitation, have been variously treated by different workers; 
these are Bassia, Malacocera, Austrobassia, Sclerolaena, Dissocmpus, Kochia, 
Duriala, Coilocarpus, and Sclerobassia. To this list should be added two 
genera which have been described since 1934; they are Roycea C. A. Gardn . 
(1948) and Cyrilwhitea Ising (I 964). 

The characters used by various authors for distinguishing the Australian 
genera have not been satisfactory, and in fact the multiplicity of form shown 
in the fruiting perianths of the Australian species usually included in the genera 
Kochia and Bassia has not made it possible to use key characters which provide 
a completely natural separation between these and the other genera within the 
subtribe. Furthermore, characters which appear not to be homologous 
have been used to classify as being congeneric, species with obviously different 
affinities. 

To appreciate the position it is necessary to understand the basic mor­
phology of the flower in the Australian representatives of these genera. The 
perianth is normally 5-merous (occasionally 3-4-merous) and consists of a 
saucer- to cup-shaped basal portion and a (3) 5-lobed upper portion. The 
perianth bears two series of veins, 5 tepaline and 5 intertepaline in position 
(opposite the radicle there may be a pair of inter-tepaline veins). As the 
fruit develops the basal portion of the perianth usually enlarges and becomes 
variously thickened; outgrowths often develop from one or other series of 
veins, or just below the lobes a wing-like structure may form which encircles 
the perianth. The embryo may be horizontal and almost circular (to horse­
shoe shaped), or the radicle may be erect, or the whole embryo slanting to erect. 
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Whatever form the embryo takes it is always positioned in such a manner 
that the radicle is opposite a particular point of the perianth; at this point the 
perianth normally develops a slit, bulge, ridge, canal, or one or a pair of tuber­
cles or spines (the radicular anomaly). These various radicular modifications 
of the perianth are associated with the emergence of the radicle at germination; 
the greater the thickness of the perianth, the more definite the modification. 
In a few species where the radicle is erect and the perianth open at the summit, 
there is no prominent radicular mod ification since the radicle emerges through 
the open apex of the perianth. 

It is evident that the characters used to delimit the genera which are here 
recognised do not always create a natural grouping of species. If an attempt 
were made to do thi s it would be found that several small 'genera of convenience' 
would be absorbed into others, with an appreciable loss of value to workers. 
The genus Babbagia (1858), for instance, is at present considered to contain 
four species which are obviously closely related and apparently linked by 
variants intermediate in form. The perianth structure and plant habit in 
these species is very similar to that found in Threlkeldia .rn/suginosa- the type 
of Osteocarpum ( 1858)- which lacks, however, the vertical perianth wings of 
the Babbagia species. Thre!keldia sa/suginosa is itself very similar to Bassia 
urceolata (which has only small intertepaline tubercles) and to B. aniscanthoides 
- the type of Coilocarpus ( 1921 ). A study of herbariu m material suggests 
that these species are either connected by a se ries of intermediate forms, or 
else that hybridization occurs between them in the field. In any case they are 
obviously closely related . Jn addition, through the two species of Bassia 
mentioned , the group shows strong connections to the monotypic genus 
Cyrilwhitea ( 1964). 

lntergeneric relationships may al so be recognised in the following groups, 
a lthough hybridiza ti on docs not necessar il y occur bclwccn their members. 
( 1) Th re I keldia proceri flora- Bassia astrocarpa- Dissocarpus spp. 
(2) Enchylaena tomentosa- Maireana georgei , and Enchylaena tomen tosa­

Maircana lurbinata. 
(3) Maireana amoena- M. luehmanii- Bassia symo niana- Kochia fimbriolata 

(Bassia longifolia W . V. Fitzg.). 
(4) Maireana_ oppositifolia-Roycea spp. 

The intergeneric relationship involved in the above cases are discussed 
more fully elsewhere in the text. 

Where a species is obviously misplaced its transfer to another genus is 
warranted, but a mass rearrangement of species in an attempt to provide a 
more natural grouping of taxa appears at this stage to be unwise, especia lly 
as the characters then required to circumscribe the genera would be very difficult 
to delineate. 

Key to Australian Genera of the subtribe Kochiinae 

1. Fruiting perianth succulent. 
2. Fruiting perianth sub-globular with a marked vertica l radicular slit 
2. Fruiting perianth without a vertical slit 

I. Fruiting perianth not succu lent. 

Enchylacna 
Thrclkcldia 

3. Fruiting perianth with wing-like outgrowths, or surrounded by a single horizontal wing. 
4. Flowers in pairs and fused by their bases; embryo erect ; perianth with 5 horizontal 

wings; leaves opposite Didymanthus 
4. Flowers solitary or if in pairs then not fused by their bases or without wing-like growths. 
5. Wings l-5 intertepaline and vertical, situated on top of perianth Babbagia 
5. Wing (or wings) horizontal (or both horizontal and vertical) ... . Maireana 

3. Fruiting perianth without wing-like outgrowths. 
6. Pcrianth urceolate, regularly, deeply lobed, not enclosing utricle and without any 

outgrowths Roycca 
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6. Perianth enlarging in fruit and enclosing utricle, usually bearing outgrowths. 
7. Flowers in axillary clusters of 2-16 rigidly fused together in fruit ... . Dissocarpus 
7. Flowers solitary or if in pairs then not fused together in fruit. 
8. Fruiting perianth without outgrowths-see Threlkeldia and Maireana. 
8. Fruiting perianth with spines. 
9. Fruiting perianth with spine-like outgrowths which alternate with perianth lobes 

(sometimes with additional accessory lobes) or with ea . I 0 short radiating teeth 
Sclerolaena .... 

9. Fruiting perianth with 3-5 outgrowths opposite the perianth lobes. 
10. Embryo and outgrowths horizontal. 
11. Outgrowths solid and hard .... .... .... .. .. Maireana 
11. Outgrowths cylindrical, soft .. .. .. .. .. .. .... .... Malacocera 

10. Embryo vertical, spines erect or somewhat spreading at apex of cylindrical perianth 
.... .... Threlkeldia proceri/fora and Bassia astrocarpa 

Babbagia F. Muell. (1858) . 
Type: B. dipterocarpa F . Muell. 

Fruiting perianth subglobular, crustaceous or woody, 5-merous with 2- 5 
erect wings at apex which are intertepaline in position . Seed horizontal with 
an ascending radicle. 

Four species are known in this genus . 

Babbagia is closely related to Sclero/aena (from which it differs principally 
.in the inter-tepaline processes being wing-like and not spiny) and to Thre/keldia 
salsuginosa, q.v.. Collections have been made of plants which are presumably 
hybrids between Babbagia sp. and Threlkeldia salsuginosa, and between Babbagia 
and Sclerolaena sp. (Bassia urceolata Ising). 

Cyrilwhitea Ising (1964) 
Type: C. walkeri (White) Ising 

In this monotypic genus the fruiting perianth has five main spines which 
are erect and intertepaline in position with five much shorter spines between 
them. The tube has 5 narrow vertical wings (also inter-tepaline) with 5 promin­
ent ribs between them. The lower half of the 'tube' consists of a 5-chambered 
base. The centrifugal radicle emerges through a canal in line with one of the main 
spines. The perianth structure is thus basically similar to that found in Bassia 
brachyptera and B. microcarpa, for the chambered hollow base is only a more 
prominent example of a character frequently found in Australian 'Bassia' 
species (including B. microcarpa). There appears to be no good reason for 
segregating this species in a genus distinct from Scleroleana. 

Didymanthus End!. ( 1839) 
Type : D. roei End!. 

Flowers in pairs. Fruiting perianths cylindrical, fused by their bases 
and strongly divaricate ; apex of perianth with five horizontal chartaceous 
wings which are tepaline in position . Embryo erect. 

This genus is represented by only one species. It differs from Maireana 
principally in the position of the embryo and the virtually actinomorphic 
fruiting perianth which lacks the radicular anomaly. 

Dissocarpus F . Muell. (1858) 
Type : D. bijlorus F. Muell. 

Flowers clustered in leaf axils and fused in condensed dichasia (ea. 2- 7 
in D. biflorus and 8-16 in D. paradoxus) . Fruiting perianth hardened, 5-lobed; 
at the base of each lobe a spine or protuberance develops (not always present 
in D. biflorus). Seed horizontal ; radicle ascending to erect. 
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Two species, each of which exhibits considerable variation. 

This genus was distinguished by Mueller and recognised by Ulbrich 
(1934) on the basis of the flowers being united in clusters. The union of the 
'flowers does not by itself warrant generic delimitation and for this reason 
both Anderson ( 1924) and Ising (I 964) placed Dissocarpus in synonymy under 
Bassia. However, Dissocarpus differs markedly from other Australian 'Bassia' 
species (i.e. from Sclerolaena) in having spines developing from the base of 
the perianth lobes (and not from between them) and in not having any radicular 
protuberance or slit. Anderson described spines as being occasionally present 
in D. biflorus, but the protubera nces that he observed were the remains of sterile 
:flowers forming part of the dichasia at the base of the fruiting perianth. These 
sterile structures range in size from minute excrescences to miniature but 
recognisable flowers , one or two of which may be present at the base of the 
same mature perianth. True sp ines (i.e. structures homologous to those found 
in D. paradoxus) are also found in D. b{florus; these arise at the base of the 
perianth lobes (which they resemble) and grow upwards to overtop and obscure 
them. A superficial examination may thus lead one to assume that the spines 
are the perianth lobes . (Fig . 2C- D). 

Under Bassia sect. Dissocarpus a third species (B. georgei Ising) was 
included by E . H. Ising ( 1964). This species has fruits with irregu larly lobed 
wings while the fruiting perianths themse lves are united into clusters and appear 
to be sterile. It is not related to the other two members of the genus Disso­
carpus and is quite possib ly an intergeneric hybr id involving Maireana and 
Sclerolaena . 

For a discussion on the nature of the axillary inflorescence in DissocG1pus 
see Bi sa lputra ( 1960) . 

The Lwo species Bassia asrrocarpa and Threlkeldia prvcenflora have a 
sim ilar perianth shape and spi ne arrangement to that found in Dissocarpus. 
This may be of phylogenetic significance. 

Enchylaena R. Br. ( 1810) 

Lectotype: E. romenrosa R. Br. (The only other species described by R. Brown 
was E. paradoxa; this, according to Bentham, is a monstrous state of E. tomen­
tosa, and the name is therefore illegitimate.) 

Perianth pentamerous, succulent in fruit with an inner cartilaginous layer, 
while towards the apex often a ring-like succulent outgrowth grows upwards 
and over the perianth lobes (corresponding to the wing of Maireana); opposite 
the radicle a vertical slit is present, the margins of which overlap. Embryo 
horizontal. (Fig. I E-F). 

This genus is represented by several species only one of which has been 
described. Other species which have been referred to the genus Enchylaena 
are either synonyms of E. tomentosa or correctly belong to other genera. 
Hybridisation between E. tomentosa and Mairaena georgei has been observed 
in the field at several localities. 

Maireana Moq. (1840) 

Type: M. tomentosa Moq. 

Flowers 5-merous. Fruiting perianth patelliform to hemispherical with 
a ± horizontal wing-like outgrowth developing from beneath the perianth 
lobes or a separate process developing from beneath each lobe; opposite the 
radicle a slit, bulge or canal is present in the perianth tube. Seed ± horizontal; 
the radicle centrifugal or enclosed. 

The genus consists of 58 species. 
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Malacocera Anders . (1926) 
Type: M . tricornis (Benth .) Anders. 

Fruiting perianth globose, 5-lobed, not hardened, with a prominent 
vertical slit opposite the radicle; from below the perianth lobes arise three soft 
cylindrical horizontal processes. Seed horizontal; radicle centrifugal. 

The genus consists of two species. 
Malacocera differs from Sclerolaena in having a horizontal embryo and 

in the tepaline position of the processes. From the genus Bassia s.str. it 
differs in having a prominent radicular slit in the perianth, and from Maireana 
in the shape and texture of the processes. In the reduced number of processes 
compared to the perianth lobes, and in the shape and texture of the perianth, 
it corresponds closely to some Eurasian species of Bassia, but no close relation­
ship is suggested. 

Roycea C. A. Gardn. (1948) 
Lectotype: R. pycnophylloides C. A. Gardn . 

Perianth deeply 5-lobed, without any radicular anomaly and scarcely 
enlarged in fruit. Utricle ovoid when ripe and considerably overtopping the 
perianth; pericarp crustaceous. Embryo vertical , circular. (Fig. lG-H). 

Three species (one undescribed). 

The fruit of the two species when first described was unknown and the 
characters used by C. A. Gardner to distinguish the genus were not substantial 
since they could equally have applied to several species of Maireana. Fruiting 
material of all three species has recently been collected and it can be shown that 
the characters apparerit therein clearly delimit Roycea from related genera. 
The two species originally described (R. pycnophylloides and R. spinescens) 
are predominantly dioecious, but a third species (undescribed) is hermaphro­
dite. 

The leaves, indumentum, and flowers of the three species in this genus 
correspond closely to that found in Maireana oppositifolia. The fruiting perianth 
is, however, quite different. 

Sclerolaena R. Br. (1810) 
Lectotype : S. uniflora R. Br. (tide Ulbrich, 1934). 

Fruiting perianth usually globular to urceolate, 3- 4-5-merous, variously 
hardened, normally bearing 2-6 spines at apex of perianth-tube alternate to 
perianth lobes (when 4 to 6 spines then usually with a pair opposite the radicle) . 
Seed ascending to erect. 

80-90 species . 

As delimited here the genus Sclerolaena includes the genera Anisacantha, 
Coilocarpus, Austrobassia, Sclerochlamys, Sclerobassia Cyrilwhitea, and Kentro­
psis. It differs from Bassia s.str. in usually having a woody fruiting perianth, 
in the seed position, in the spines being intertepaline in position, and in the 
radicular canal of the perianth. The plants are always woody perennials 
(annuals in Bassia). 

The arrangement of the spines is fairly constant and is related to the 
position of the intertepaline veins of the perianth tube. Opposite the radicle 
the intertepaline rib consists of a contiguous pair, of which either or both 
members may give rise to a spine. Thus in species such as B. eurotioides, 
B. parvifl.ora, and B. microcarpa (which have 5-merous flowers) there are six 
spines, two of which arise close together opposite the radicle. In B. densiflora 
(which has 4-merous flowers) there are 5 spines, two of which arise opposite 
the radicle. In many of the species of Sclerolaena one or more of the inter­
tepaline veins does not develop into a spine, or one or both of the pair of 
radicular veins forms only a small tubercle. Thus in B. eriacantha there are 

9 



two spines of which one is next to the radicle and is associated with a tubercle 
which has developed from the other of the pair of veins. Jn B. crenata there 
are usually two tubercles opposite the radicle. 

At the position of the pair of radicular spines or tubercles the division 
between the adjacent tepals develops more deeply than between the other tepals 
(or perianth lobes) and this divi sion passes between the spines as a radicular 
slit, through which in many cases the radicle eventually emerges. 

In Bassia astrocarpa the 5 sp ines are tepaline in position , and in flower 
structure and habit this species is very simi lar to Threlkeldia procerijfora q.v. 

Threlkcldia R . Br. ( 1810) 
Type species : T. dift'usa R. Br. 

Perianth subglobular to urceolate, 3 or 5-merous, fleshy in fruit with a 
hard inner layer which on drying may form several apica l knobs. Embryo 
horizontal to erect with an ascending radicle . 

Represented by 2- 4 species depending on the circumscription of the genus. 

T. d(ff'usa has a 3-merous perianth and on drying the woody inner perianth 
develops inter-tepaline knobs (of which a contiguous pair are opposite the 
radicle). Thi s condition is comparable to the situation found in the majority 
of Sclerolaena species . 

Jn T. inchoata the flower is 5-merous and the fruiting perianth is raised 
opposite the radicle. 

In T. proceriflora a shallow cup-shaped outgrowth forms at the apex of 
the perianth which gives ri se to 5 teeth opposite the perianlh lobes. The 
perianth appears to be dry (not succulent). This then is comparable to the 
situation in Bassia astrocarpa. It is obvious from general morphological 
characters that T. proceriflora and B. astrocarpa are closely related and possibly 
should both be segregated as a distinct genus. 

T. salgusinosa is very similar in both vegetative and fruit characters to the 
species in the genus Bahhagia. The fruiting perianlh normally has a rounded 
protuberance at the position of the radicle and th is protuberance is in some forms 
enlarged and slightly bifid while 4 small additional erect intersepaline processes 
may also develop. The perianth in this state is then little different from that 
in some species of Sclero/aena (e.g. Bassia urceo/ata), or that in Babbagia 
scleroptera in which the protuberances extend into erect wing-like structures. 

Morphological Notes on Maireana 
INFLORESCENCE 

The flowers are normally solitary and axillary to a leaf. Sometimes they 
are clustered into terminal spikes a nd are then subtended by modified leaves 
or bracts. In a few species the flowers bear a pair of small bracteoles (e.g. 
in M. diffusa, M . marginata, M. suaedifolia, and M. enchylaenoides) but most 
are ebracteolate. A number of species have their flowers consistently in pairs, 
e.g. M. amoena, M. luehmannii and M. scleroptera, and in these the flowers 
of each pair are equal in size and normally both develop to the fruiting stage. 
In M . plan!folia and M . sedifolia the flowers are also usually in pairs but normally 
only one of each pair matures. According to Bisalputra ( 1960) the solitary 
axillary flower in Sclerolaena represents a dichasium in which the lateral buds 
have been suppressed . If this is correct then the solitary flower of Maireana 
has probably a similar origin and it may be assumed that paired flowers repre­
sent a dichasium in which the terminal bud has been suppressed . (See also 
notes under Orientation of Flower and Fruit.) 

In most species the flowers are basically hermaphrodite (although stamens 
may not always mature), but others are predominantly or strictly dioecious. 
The plants for example of M. oppositifolia, M. atkinsiana, and M. sedifolia 
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are normally strictly dioecious while M. aphylla and M . prosthecochaeta are 
polygamodioecious. It is interesting to note that the male flowers in those 
species which are strictly dioecious also possess a radicular slit to the perianth 
in the same position as it is found in the female flower. 

PERIANTH 
The perianth consists of a united portion (the tube) on which are borne 

5 lobes, or the lobes may themselves be partially united above the apex of the 
tube proper; this united portion of the lobes is distinct both in texture and in 
indumentum from the tube. The portion of the perianth above the tube 
(and therefore above the wing in the fruiting perianth) is here referred to as the 
upper perianth; this corresponds to the 'limb' in Sclerolaena. Jn the position 
opposite the future radicle the lobes are usually distinct down to the tube, or 
this division between the two Jobes (on either side of the future radicle) may 
continue for some distance into the tube. This division is here referred to as 
the radicular slit. The margins of the slit may overlap or may be raised or 
thickened. 

THE WING 
A horizontal wing develops as an outgrowth at the junction of the tube 

with the upper perianth, or when the perianth Jobes are distinct down to the 
tube a separate wing may form opposite each lobe. In most cases the wing 
arises from below the level of the united perianth Jobes and it is therefore single. 
Normally (as mentioned above) the radicular slit continues a short distance 
down the perianth tube and this causes the wing at that point to have a radial 
(radicular) slit. In a few species (e.g. M . tomen.tosa and N. integra) the radicu­
Jar slit does not continue into the perianth tube and the wing in these cases is 
entire, while in a very few species (e .g. M. atkinsiana) the presence of the radial 
slit is variable in perianths on the same plant. 

ACCESSORY LOBES OR WINGS 
Some Maireana species bear, as well as the normal wing (or wings) between 

the tube and the upper perianth, additional structures which may be wing-like 
or spinose in appearance. Vertical wings are borne on the perianth tube in 
M. erioclada, M . pentaptera, and M. triptera, while in M. polypterygia an 
additional horizontal wing forms at the base of the tube. The vertical wings, 
whether on the tube or above the wing (as in M . dichoptera), are always alternate 
to the perianth lobes, and when opposite the radicle often arise as a contiguous 
pair (compare the contiguous pair of spines opposite the radicle in many 
species of Sclerolaena) . 

In a number of species accessory processes are present on the upper perianth 
(i.e. above the wing) . These lobes are sometimes intertepaline in position 
(as in M. lanosa, M. lobiflora, and M. prosthecochaeta) and then presumably 
correspond to the spines found in Sclerolaena; or they may be tepaline in 
position (as in M. sclerolaenoides). In M . glomerifolia and M. atkinsiana 
there are five processes, a pair of which is present on each of two perianth 
lobes with a single process on a third lobe while the other two perianth lobes 
are without processes. In M. melanocoma numerous trichome-like processes 
form and these are not associated with the perianth venation. The nature 
of these trichomes is quite different from that of the processes otherwise found 
in this genus or in Sclerolaena and are probably in the nature of emergences. 

RADICULAR CANAL 
When the wall of the fruiting perianth tube is relatively thin, then at that 

position opposite the radicle it may be marked by a slit or weak point which 
readily breaks open. In those species where the wall is woody or otherwise 
indurated there is a 'tunnel' leading to the outside of the perianth. This 
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'tunnel' is here referred to as the radicular canal. It is not strictly a tunnel 
for, although enclosed, along its upper side runs the radicular slit of the upper 
perianth. The outer end of the radicular canal may be open, covered with 
indumentum , or closed over by a membrane. 

STYLE 
The style is normal ly a weak structure included within the perianth and 

divided into two or three stigmatic branches. In M. p/atycarpa it is very firm 
and prominently exserted, while in M. georgei, M. turbinata and M. co11l'exa 
the style is broadly cone-shaped and forms a hard areolate cap to the utricle. 

EMBRYO 
The embryo is more or less circular with the radicle horizonta l a nd either 

contained within the circle or slightly exserted (centrifugal). The cotyledons 
are normally incumbent and narrow but in those species with flattened fruits 
they are broad and twist to present their edges to the radicle (accumbent). 
Examples of the latter condition are found in the seeds of M. platycarpa, M. 
g/omerif'o/ia and M. atk insiana. 

Orientation of Flower and Fruit 
As has been mentioned previously, the flowers and fruits of the majority 

of the species belonging to the Australian genera of the subtribe Kochiinae 
are asymmetrical. They are arranged on the branch in a regular manner 
according to the phyllotaxy of that branch . The asymmetry of the flower 
arises basica lly from the position of the embryo and the eventual emergence 
of the radicle. Attendant on this emergence is the radicular slit in the perianth 
Lube and over lap of it s margins ; in addition there is assoc iated the position 
or the sp ines (in Sclero/aena) or accessory processes (in seve ral species of 
Maireana). When the phyllotaxy is an ascending clockwise spiral (here 
referred to as dextrorse) the radicular sli t is on the right hand side (from the 
point of view of the observer), and when anticlockwise (sinistrorse) on the 
left-hand side. Normally al each successive branching the direction or phyllo­
taxy changes. 

The radicle position is constant in relation to the subtending leaf or bract. 
Thus in a 4- or 5-merous flower the radicle emerges between the second and 
third perianth lobes away from the bract, either on the left or righ t- hand side 
depending on the phyllotaxy. The radicle lies on the abaxial (anterior) side 
of the fruit. In a dextrorse flower it is directed to the right and in a si ni stro rse 
to the left. 

[n Maireana the subtending bract is excentric (placed to the left of the 
stem axis in a dextrorse phyllotaxy and to the right in a sinistrorse) which 
causes the radicular slit to occupy an apparent lower left or lower right-hand 
position . 1 n Sclerolaena the bract is normally centrally placed and the radicu­
lar slit occupies an upper left or upper right-hand position . 

It follows from the above that there are in each species of Maireana, 
Sclero/aena, and Enchylaena, etc., two flower and fruit forms, and that these 
forms are mirror images of each other. This is most obvious in those species 
with a markedly asymmetric fruiting perianth . (Figs. J A- D.) 

In the •groups. of species with consistently paired flowers (e.g. the M. 
amoena and M . atkinsiana groups) the flowers in each pair are identical, i.e. 
they are not mirror images of each other, and it depends on the phyllotaxy 
as to which of the two forms is present. This is also the case where, as in 
M. planifolia, either one or two flowers are formed in the axis of the bract, 
but when two, they are of different sizes and usually only one of them develops 
to the fruiting stage. The presence of only one type of flower at a node supports 
the suggestion made previously, that paired flowers represent a reduced dichas-
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ium in which the terminal flower has failed to form, for if the two flowers 
consisted of one terminal and one lateral to a reduced raceme, then it could 
be expected that the one would be sinistrorse and the other dextrorse in 
morphology. 

Infraspecific Variation and Hybridization 
Most species of Maireana, even if widely distributed, are relatively constant 

in their morphology. In M . georgei, however, there is considerable regional 
variation both in fruit and foliage characters, while M . opposit{folia exhibits 
practically no variability in its fruit but a considerable amount in its habit 
and foliage, especially between the form found in inland Western Australia 
and that found along the south coast. When, as in the latter case, the vari­
ability is confined to the habit and foliage it is not possible without transplant 
experiments to distinguish between phenotypic and genotypic variation. 

In M. amoena the range of variation both in leaf and fruit characters is 
very great and some forms come close to M. scleroptera with which it may 
once have had a clinal relationship. The two species are now separated 
geographically by a large area of the eremean desert in which neither plant has 
been collected. 

Interspecific hybridization within the genus Maireana has not been con­
firmed in the field although it is probable that it does occur, for instance, 
between M. villosa and M . planifolia. These two species are sympatric over 
much of their range (although they differ in their ecological preferences), and 
frequently a plant intermediate in morphology between them is found . This 
intermediate form is also present in areas where M . planifolia has not been 
recorded (such as western New South Wales). More field work is required 
before any clear idea can be formed as to the actual situation involved. 

Hybridization has been observed at several localities in Western Australia 
between M. georgei and Enchylaena tomentosa. The hybrid is intermediate 
between the parents both in leaf and fruit characters although the fruit falls 
readily even when immature. It is probable that hybridization also takes 
place between M. turbinata and E. tomentosa since plants intermediate in 
form between these species have been collected in South Australia and New 
South Wales in areas where both of the putative parent species are found. 
It may be noted that the fruiting perianth of E. tomentosa frequently develops 
an outgrowth corresponding to the wing of M. georgei but in the former species 
this 'wing' is succulent and is incurved over the perianth lobes. 

Relationships with the genus Sclerolaena 

The characters which distinguish Maireana from other genera are some­
times difficult to determine since species which exhibit intermediate characters 
do occur. Among the Australian species currently included within the genus 
Bassia there are two which have sometimes been placed in Kochia. These are 
B. stelligera (F. Muell.) F. Muell. and B. brachyptera (F. Muell.) Anders. 
They have a woody perianth with usually 5 or JO short horizontal spines which 
may be united at their base into a short horizontal wing. The seed is horizontal 
and the embryo circular. Apart from the scarcely developed wing the fruiting 
perianths are very similar to those found in some species of Maireana. The 
closest affinity to these two species appears, however, to lie with some 'Bassia' 
species, e.g. B. microcarpa Anders. and B. costata Anders. which are typical 
members of the genus Sclerolaena. 

A further approach to Maireana is found in the species B. symoniana 
Ising. This species, with B. luehmannii F. Muell., was placed by Ising (1964) 
in his sect. Spinosissimae, a section characterised by having its flowers in pairs . 
In B. luehmannii the perianth is woody with 5 flattened horizontal spines oppo­
site the perianth lobes. In B. symoniana the perianth is again woody but 
there are two series of appendages; in one series are five erect 'spines' which 
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arise opposite the perianth lobes, a lternatin g with 4 + (2) horizontal 'spines· 
which arc inter-tepaline in position , the odd pair being placed at the radicular 
slit. This arrangement of the inter-tepaline spines is identica l to that found 
in most Australian 'Bassia' species (Sclero/aena), while t he erect spines pre­
sumably correspond to the horizontal spines found in B. luehmannii and to 
the wings found in some Maireana species. A lm ost identical in fruit mor­
phology to B. symoniana is Kochiafimbriolata F. Muel l. (in whic h the flowers 
are a lso in pairs). Closely related to B. luehmannii are M. amoena and M . 
scleroplera, which in each case have paired flowers and distinct tepalinc wings 
to the fruit. Alt hough thi s group of 5 species has much in common it has 
been decided to place K. Jimbrio/ata and B. symoniana in the genus Sclero/aena 
(in which gen us there are some species with similar perianths) a nd the others 
in the genus Maireana . 

The simila rity (and apparent homology) between the spines found in 
S clerolaena and the accessory Jobes in Maireana lanosa and M. lobiflora, 
is discussed elsewhere. 

Distribution 
The genus Maireana is endem ic to Austra li a (excluding Tasmania) where 

it is typ ica l of the eremean areas, with a few species extend ing into the agri­
cultural lands. In the latter case the plants are usually salt tolerant species and 
generally occu r in coastal situatio ns or inland in sl ight ly saline so il s. Several 
of the eremean species a re a lso salt o r gypsum tolerant a nd in fact are only 
fou nd in association with inland 'sa lt' lakes. Other eremea n species appear 
to be restricted to well-d rained situations (e.g. M. p/anifolia, M. melanocoma, 
and M. murrayana) and a few appear to favour non-sa li ne clay soils (e.g . M. 
aphyl/a). 

A number of the species, particularly those that a re succu lent a nd almost 
glabrous, arc heavily grazed by stock and for thi s reason are in frequent in 
agricultura l or pastoral a reas. The species M .. 1·uaed1j(1/ia and M. thesioides, 
for instance, are usually on ly found growing in the protection of a dense bush 
and their na tura l growth form has not been obse rved. 

MAJREANA 
Maircana Moquin-Tandon, Chenop. Enu111 . 95 (1840), et in Ann . Sci. Nat. Ser. 2. 15:97. 
t.13 (1841). Type: M. tome11tosa Moq. 

Kochia sect. Mairea11a (Moq .) F . Muell., Fragrn . 7:12 ( 1869). 
Bassia sect. Mairea11a (Moq .) Volkens in Engler et Prantl, Nat. Pflanzenra111. HI. I a: 70 
(1893), not as to description. 

E11chy laem1 sect. Heterochlamys F . Muell., Trans. Phil. lnst. Viel". 2:76 (1858). Type. E. 
villo.w F. Muell. 

Kocltia sect . Duriala Anders., Proc. Linn. Soc. N.S . Wales 51 :383 (1926) no111. illeg. (not 
valid ly published and a superlluous na111c). Type: E11cltylae11a vi!losa F. Muell. 
Duriala Ulbrich in E ngler et Prantl, Na'. . Pflanzenfa111. ed. 2. 16c :537 (1934), based on 
above. 

Bassi a sect. Eriocl1ito11 Anders., Proc. Linn. Soc. N .S. Wales 48 :320 ( 1923) Type: Echi110-
psilo11 sclerolae11oides F. Muell. 
Koclt ia sect. Austrokoclria Ulbrich in Engler et Prantl, Nat. Pllanzenfam, ed. 7-. 16c:535 
( 1934), without citation of type. 
Bassia sect. Spi11osi.1·simae lsing, Trans. Roy. Soc. S. Austral. 88 :75 (1964). Type: B. /11el11na1111it 
F . Muell. 
[Koc/1ia auct. plur. non Roth : e.g. R.Hr., Prod. 409 (1810) ; Bentham, FI. Austral. 5:183· 
(1870) ; J. M. Black, FI. S. Austral. ed . 2. 309 (1948) ; J. H. Willis, Hanclb. Pl. Victoria 
2:102 (1972) .] 

Herbaceous to woody perennials or small shrubs, glabrous or with simple 
(often woolly) or branched hairs. Leaves alternate or opposite, globular to 
terete or narrowly-oblong, frequently fleshy or succulent. F lowers axillary, 
solitary or i n pairs, sessi le, rarely minutely bibracteolate, hermaphrodite, 
dioecious or polygamodioecious; perianth 5-lobed, with a flat to cup-shaped 

14 



tube, the lobes usually more deeply separated in the pos1t10n opposite the 
future radicle; stamens 5, opposite the perianth Jobes; ovary sub-globular, 
style short or long with 2-3 linear stigmas, ovule solitary. Fruiting perianth 
spongy, leathery, crustaceous or woody; tube patelliform to globular, sometimes 
with membranous extensions (accessory wings); wing arising at the base of 
perianth lobes, usually horizontal, simple and continuous (or with a radial 
slit opposite the radicle) or divided into 5 separate wings (rarely spines) each 
opposite a perianth lobe, chartaceous or rarely woody; perianth lobes usually 
horizontal and ± obscuring utricle, rarely erect, occasionally giving rise to 
erect appendages either tepaline or intertepaline in position, or to emergencies. 
Utricle discoid, turbinate or globular ; pericarp membranous all over, or crusta­
ceous above, or entirely crustaceous; style weak or firm, sometimes massive and 
hemispherical to cone-shaped ; seed horizontal ; endospermous; embryo circular 
or horse-shoe shaped, the radicle enclosed or centrifugal. 

58 species endemic to mainland Australia. 
Named after the French naturalist Maire. 
Material has been studied from the major herbaria in Australia but for 

the sake of economy of time and of publication space only a small selection 
of this has been cited. The maps record the provenance of all specimens 
seen except where the localities could not be traced. 

Key to Species 
Note 1. This key is for specimens with fruit and, although several species are 
dioecious, it is not practicable to prepare a separate key to male plants, or to 
non-fruiting female or hermaphrodite plants. 

2. The term 'fruit' as used in the key refers to the fruiting perianth. 
3. The wing (or wings) of the fruiting perianth may sometimes fail to 

develop. This apterous condition is particularly common in M . microphylla; 
it is also found in M. brevifolia. 
1. Fruit with 5 ± horizontal wings surrounding the upper perianth. 
2. Fruit with erect processes arising from upper perianth. 

3. Wings flat, ± truncate or rounded at apex ... . .... .. .. 11. M. lobiflora 
3. Wings spine-like (fruit woolly) .. .. .. .. 1. M . sclerolaenoides 

2. Fruit without erect processes. 
4. Leaves slender, glabrous, spurred at base; wings pubescent with curled hairs 3. M. cheelii 
4. Leaves various; wings hairy or glabrous. 

5. Leaves sericeous ; fruit densely silky lanate, ea. 10 mm diameter 2. M. eriantha 
5. Leaves and flowers not as above. 
6. Flowers in pairs (tube of fruit ± flat or very shallow). 
7. Wings ± glabrous. 

8. Wings each deeply divided, pungent, woody .. .. .... 4. M . luehmannii 
8. Wings neither deeply divided nor pungent .. .. .. .. .. .. 5. M. amoena 

7. Wings densely woolly .... .. .. .... 6. M. scleroptera 
6. Flowers solitary (wings glabrous). 
9. Wings thin, obovate, to fan-shaped . 

10. Wings equal and horizontal ; leaves alternate; flowers hermaphrodite. 
11. Leaves slender 2-4 (10) mm long, not attenuate at base, often hairy (wing simple 

if present) .... .... .. .. .... .... 47. M. microphylla 
11. Leaves attenuate at base, glabrous. 

12. Leaves obovoid (to terete), 1-5 long; flowers without bracteoles 7. M. brevifolia 
12. Leaves on older branches slender-fusiform, to 15 mm long; flowers minutely 

bracteolate .. .. .... .. .. .... .. .. .. .. .... 8. M. diffusa 
10. Two of the five wings smaller and sub-erect ; leaves often opposite ; plants usua ly 

dioecious .... .. .. .. .. .... .... .... .. .. 9. M. oppositifolia 
9. Wings small, imbricate, lunate, incurved or inflated on margins; slender perennial 

to 0 · 3 m high .. .. .. .. .. .. .... .... .... 10. M. encbylaenoides 
1. Frmt with a single wing surrounding the upper perianth (accessory wings on tube or 

upper perianth may also be present). 
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.13. Fruit small (under 5 mm diam.), ± densely silky pilose; tube idmost flat and continuous 
with narrow wing (small perennials) . 

.14. Upper surface of fruit with an erect cup-shaped outgrowth 15. M. coronata 
J4. Fruit without such an outgrowth . 

.15 . Fruit 2 · 5- 4111111 diam., upper surface with a pe ntagona l s ha ped ridge 14. M. pcntagona 
15. Fruit ea. 4 111111 dia111 ., upper surface with 5 narrow radi a l ridges extending rrom 

near the centre to the edge o r the wing 13. M. ciliata 
.13. Fruit (including wing) 111oslly over 5 mm dia m. o r if smaller not silky pi lose. 

16. Fruit enveloped in long dense wool. 
17 . Fruit sho rtly pedicellate, tube turbinate; !lowers in vertical rows in dense spike 

17. M. criosphacra 
17 . Frui t sessile, lube broadly hemispherical ; !l owers sp irall y arranged in dense spike 

18. M. carnosa 
.16. Fruit not enveloped in lo ng woo l. 

.18 . Fruit glabrous with large rounded soft spongy tube; upper perianth :I: llat. 
J9. Branches with a pale fawn indumentum of dendrilic hairs ; leaves very slender 

glaucous; horizontal wing not decurrent on tube 30. M. campanulata 
J 9. Branches with a while woolly indumentum of simple hairs ; leaves fleshy, narrowly 

lerele or l'usiform; horizontal wing attached by a short decurrenl wing lo tube 
29. M. spongiocarpa 

J 8. Fruit not with above characters combined. 
20. Tube of fruit with an expanded fleshy base ; wing a narrow rim 19. M. margirmta 
20. Tube not expanded at base or the wing obvious. 

21 . (I) 3- 5 vertical wings on tube or above horizontal wing. 

22. Fruit small, thin walled, with 5 vertical radial wings above horizontal wing 
.16. M. dichoptcra 

22. Fruit thick walled, the vertical wing or wings on tube. 
23. Plant glabrous (or almost so) .... 32. M. triptcra 
23. Plant hairy, at least on branches. 

24. Fruit with a basal ho1·izonlal win g (in addition lo no rn1al win g); leaves pubes-
cent 31. M. polyptcrygia 

24. Fruit without a basal wing; leaves glabrous o r pubescent. 
25. Leaves villous ; perianth lobes erect and longer than tube 35. M. schistocarpa 
25 . Leaves glabrous ; perianth lo bes not cree l. 

2(>. Vertical wings running length or tube and united al apex with horizontal 
wing; perianth lobes prominently woolly ciliate 33. M. crioclada 

26. Vertical wings oflen present only towards base of tube; perianth lo bes 
arched and prominently tomentose 34. M. pcntatropis 

21 . No vertical wings on tube. 
27. Horizontal wing present al base of tube similar in size and additional to normal 

wing 31. M. polyptcrygia 
27. No horizontal wing at base of tube (which may however be expanded and hollow). 

28. Vertical processes present on upper perianth. 
29. Processes of numerous fine needle-like emergences 37. M . mclanocoma 
29. Processes 4- 6, thick or subulate. 

30. Leaves very small and condensed into glomerules along branches 
40. M. glomerifolia 

30. Leaves well developed . 
3J. Fruit woolly all over; leaves acute, silky 12. M. lanosa 
31. Fruit glabrous or almost so ; leaves not silky. 

32. Leaves sparsely pubescent, succulent, usually rounded at apex (divaricately 
branched sub-shrub) 41. M. atkinsiana 

32. Leaves glabrous, narrow, acute; branches erect 43. M. prosthccochaeta 
28. No vertical processes above wing. 

33. Plant glabrous (apart from axillary tufts of wool); slender lax plants. 
34. Upper perianth convex; wing of mature fruit 8-15 mm diam. 

35. Leaves narrowly fusiform, basally attached; fruit to 15 mm diam., dark 
coloured when dry .. .. 43. M. thcsioides 

35. Leaves semi-terete, shortly spurred at base; fruit ea. 8 m111 diam., straw-
coloured when dry .... .. .. 57. M. aphylla 

34. Upper perianth ± flat; wing 10 mm or less in diameter. 
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36. Leaves slender-fusiform on flowering branches ; flowers minutely bracteo-
Jate .... .. .. 44. M. suaedifolia 

36. Leaves terete; flowers ebracteolate. 
37. Leaves not fleshy; stem sparsely hairy with short straight appressed hairs 

47. M. microphylla 
37. Leaves fleshy ; stem sparsely hairy with short woolly hairs 45. M. decalvans 

33. Plant variously hairy. 
38. Leaves opposite ; tube patelliform or flat. 

39. Leaves narrowed at base; wing (10) 15-23 mm diam. 39. M. platycarpa 
39. Leaves sessile by a broad base, apex recurved; wing ea. 6 mm diam. 

38. M. cannonii 
38. Leaves all or mostly scattered. 

40. Style hard and prominently protruding in fruit; tube patelliform or flat 
39. M. platycarpa 

40. Not as above (usually only stigma arms exerted). 
41. Wing of fruit glabrous. 

42. Upper perianth flat or slightly concave or convex. 
43. Tube of fruit abruptly narrowed at base into a prominent terete stipe 

(1) 2- 3 mm long. 
44. Upper perianth convex, open in centre to expose utricle 57. M. aphylla 
44. Upper perianth flat or slightly sunken, completely covering utricle. 

45. Hairs on leaves dendritic (i .e. with short lateral branches); stipe of 
fruit papillose, solid .. .. .... .... ... . 58. M. stipitata 

45. Hairs on leaves simple; stipe smooth, hollow .... 56. M. appressa 
43. Tube not as above. 

46. Tube expanded into a hollow spongy base (perennial herb) 

46. Tube not (or scarcely) expanded at base. 
47. Wing of fruit with a radial (radicular) slit. 

20. M. excavata 

48. Leaves, branches, and flowers closely tomentose with branched 
(dendritic) hairs; leaves obovoid; tube and convex upper perianth 
of fruit pubescent ... . 27. M. astrotricha 

48. Leaves and branches with ± simple hairs or glabrous. 
49. Fruit large (wing ea. 15 mm diam. or more); tube thick walled, tur­

binate. 
50. Upper perianth flat, glabrous except for woolly margin to lobe. 

23. M. georgei 
50. Upper periantb convex, pubescent. 

51. Wing to 15 mm diam., leaves linear to narrow-terete, acute, 
J 0- 20 mm long 24. M. convexa 

51. Wing to 25 mm diam. ; leaves oblong-obcuneate, very thick, 
ea. 20 mm long . . .. .... .. .. .... 26. M. murrayana 

49. Fruit with wing 5- 14 mm diam.; tube not thick walled. 
52. Tube of fruit pubescent ; upper perianth ± flat; leaves obovoid, 

fleshy . ... .. .. .... .... 28. M. sedifolia 
52. Tube of fruit glabrous; leaves various. 

53. Leaves flattened, linear to obovate. 
54. Leaves linear, appressed villous ; upper perianth glabrous; wing 

with radial anastomosing veins when dry 52. M. villosa 
54. Leaves narrowly to broadly obovate, pubescent with curled 

hairs ; upper perianth pubescent ; wing without obvious nevation 
53. M. planifolia 

53. Leaves terete, semiterete, or obovoid. 
55. Fruit produced into a short terete hollow stipe at base, straw­

coloured when dry. 
56. Open divaricately branched shrub; branches striate and often 

spinescent; upper perianth convex and open in centre 
57. M. aphylla 

56. Branches ± ascending, neither spinescent nor striate; upper 
perianth flat or sunken and completely covering utricle 

56. M. appressa 
55. Fruit without a stipe-like base. 

57. Upper perianth with a convex disc, open in centre; wing not 
prominently crenulate. 

58. Stem striate; leaves sessile, woolly to glabrescent 57 M. aphylla 
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58 . Stem not o bviously striate, leaves narrowed at base, glabrous 
46. M. rohrlachii 

57. Upper perianth ± nat, concave, or if convex then closed in 
in centre. 

59. Upper perianlh lo111entose; wing with fine but obvious radiat ing 
nerves 55. M. radiata 

59. Fruit glabrous or sparsely villous. 
60. Branches :I: Lo111entose at least on young parts (rarely glab­

rous); nowers not in dense spikes. 
61. Leaves to111entose. 

62. F ru it s traw-co loured when dry and with a shor t hollow 
stipe .... 56. M. apprcssa 

62. Fruit a lmost black when dry, no stipe present 
54. M. mclanocarpa 

61. Leaves glabrous or sparsely villous ; fruit brown when dry. 
63. Upper perianth closed in centre; lube firm 

48. M. microcaqia 
63. Upper per ia nth open in centre (exposing utricle); tube weak. 
64. Wing 11 - 16 m111 diam., often undulate 46. M. rohrlachii 
64. Wing ea. 8 111111 diam ., fl at 45. M. dccalvans 

60. Branches spa rsely str igose or sparsely vi ll ous (or so111ewhat 
woolly when very you ng); leaves slender 2- 4 mm long; wing 
or fruit crenulatc, fl owers in dense spikes 47. M. microphylla 

47. Wi ng or fruit continuous (i.e. without a radial sli t) ; leaves semiterete. 
65. Fruit large, wing ea. 15 mm dia m. ; tube turb inate, smooth 

25. M. turbinata 
65. Fruit sma ll, wing 11 mm o r less in dia meter; lube hemispherical to 

cupular. 
66. Leaves 2- 5 mm long, appressed on younger branches ; wing 4- 6 mm 

dia111. 49. M. ovata 
66. Leaves ove r 5 111111 long, spreadi ng ; wing usually 8- 10 111111 diam. 

67 . Upper perianth pubescent 5J. M. intcgra 
67. Upper perianlh glabrous (or almost so) apart fro m ciliate lo bes 

50. M. tomcntose 
42. Upper per ia nlh co lu1111rnr in form with la rge erect lobes. 

68. Leaves 2- 6 111m long, sho rtly pubescent; no vert ical wings on tube 
36. M. pyrami1lata 

68. Leaves 5- 12 mm long, appressed vi llous ; lube with a narrow vertical 
wing .. .. 35. M. schistocarpa 

4 1. Wing of fruit pubescent above. 
69. Upper perianth erect and columnar .... 35. M. schistoearpa 
69. Upper perianth not erect. 
70. Wing up to 10 mm diam . 

71. Perianth tube thin walled, base expanded into a hollow sti pe ; leaves 
semi-teretc, ea. 10 mm long 21. M. trichoptera 

71. Perianth tube with a hard boss-like base; leaves elliptical to narrowly 
obovate, mostly 7- 12 mm long 22. M. humillima 

70. W ing 15- 25 mm dia m., tube turbinate, base not expanded; leaves very 
thick and neshy ea. 20 mm long .. .. .. .. 26. M. murrayana 

1. Maircana sclcrolaenoides (F. Muell.) P. G. Wilson, comb. nov. 
Echi11opsilo11 sclerolae11oide.1· F. Muell ., Trans. Ph il. Soc. Inst. Viet. 2 :75 ( 1858).- Eriochitou 
sclerolae11oides F. Muel l., Second Gen. Rep. 15 (1854), nomen .- Che11olea sclerolae11oides 
(F. Muell.) F. Muell. ex Benth., F I. Austral. 5: 192 (1870).-Bassia sclerolae11oides (F. Muell.) 
F. Muell., Census l :30 (1882).-Bassia eriochito11 Tate, Handb. FI. Extratrop. S. Austral. 51 
and 218 ( 1890).- A11.1·1rubassia sclerolae11oides (F. Muell.) Ulbrich, Nat. Pflanzenf. ed . 2 . 
.l6c:532 (1934). Type: " Desert or Lake Torrens, of the Murray and Darl ing." (Lecto: 
Cudnaka, F. Mueller, MEL, n.v., fide E. H . Ising, Trans. Roy. Soc. S. Austral. 88:72 (1964)). 
C/1euolea dallachya11a Benth., I.e . . 19.1.- Bassia dallachya11a (Benth .) F. Muell., Census I : 30 
(1882). Type: Murray river, Dai/achy (MEL, fide Ising .I.e., n.v.). 

Ascending to erect perennial to 30 cm high. Branches slender, lanate. 
Leaves alternate, narrow-oblong to semi-terete, 5-10 mm long, acute, appressed 
villous (to sericeous). Flowers solitary, hermaphrodite, densely silky lanate, 
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usually congested towards the apex of the branches to form dense leafy spikes. 
Fruiting perianth cartilaginous to bony, obscured by the dense silky lanate 
indumentum; attachment small; tube hemispherical, 1 mm high and 2 mm 
wide at apex, ± 5-ribbed with the rib opposite the radicle deeply grooved; 
wings 5, opposite the perianth lobes, linear-acuminate (spine-like) eventually 
spreading, ea. 3 mm long; appendages within wing 5, erect, opposite the perianth 
lobes, oblong, ea. 3 mm long, each shortly to deeply divided into two acuminate 
lobes ; upper perianth convex, hard, 5-lobed. Utricle thick; pericarp mem­
branous, villous ; style slender, exserted, villous. (Fig. 4E-F, Map 14.) 

Distribution: Western New South Wales, South Australia, Western Australia 
south of the latitude of Carnarvon, southern portion of the Northern Territory. 
NEW Sourn WALES: Broken Hill, A. Morris 284 (ADW). 
SouTH AUSTRALIA : Near Port Pirie, M. Koch 213 (PERTH). 
WESTERN AusmALIA : ll mi W of Yalgoo, A. S. George 7960 (PERTH); Leonora, W. 
E. Blackall 363 (PERTH); 3 mi S of Reid, 1 Sept. 1962, T. E. H. Aplin (PERTH). 

Maireana sclerolaenoides does not easily fit into any of the described 
genera. The wings are spiny (whereas in most species of Maireana they are 
flat) and the erect appendages are strictly opposite the perianth lobes, unlike 
other species which possess similar appendages. Both Anderson (1923) and 
Ising (1964) placed M. sclerolaenoides in Bassia sect. Eriochiton as the only 
species. 

2. Maireana eriantha (F. Muell .) P. G . Wilson, comb. nov. 
Kochia eriantha F . Muell., Rep. Babbage's Exped. 20 (1859).- K. villosa var. eriantha (F. 
Muell.) Moore et Betche, Handb. FI. N.S. Wales 110 (1893). Lectotype: Elizabeth Creek, 
Babbage's Expedition (MEL). 
? K. concava Ising, Trans. Roy. Soc. S. Austral. 78: 112 (1955) . Type: Evelyn Downs, E. H. 
Tsing 3561 (holo AD, iso NSW). 

Subshrub to 50 cm high. Branchlets closely pubescent bearing persistent 
leaf bases. Leaves alternate, fleshy, linear, obtusely trigonous in cross section, 
10-30 mm long, 1 · 5-3 mm wide, acute, densely sericeous. Flowers pre­
dominantly dioecious, solitary or in pairs, arranged in leafy spikes towards 
the branch apices; perianth cupular, 5-lobed, densely villous outside and within 
at base ; ovary ovoid, sparsely villous, style of two :filiform stigmas to 6 mm 
long; male flowers with prominently exserted stamens, anthers 1 · 5 mm long. 
Fruiting perianth densely long silky lanate all over; attachment small ; tube 
obconical to cupular, ea. 3 mm high, chartaceous, 5 ± 1 ribbed (an inter­
mediate rib opposite the radicle) or occasionally 10 ribbed; wing coriaceous, 
horizontal, ± deeply and irregularly divided into 5 lobes which are opposite 
the perianth lobes, ea. 2 · 5 mm wide and 10 mm diam. ; upper perianth lobed 
to tu be, completely covering ovary; lo bes thick and coriaceous in lower two­
thirds, chartaceous near apex. Utricle ± globose; pericarp crustaceous, 
sparsely woolly; seed oblique, embryo hippocrepiform. (Fig. 4G-H, Map 24.) 
Distribution: South western Queensland, north western New South Wales, 
eastern South Australia north of Pt. Augusta, southern portion of the Northern 
Territory. 
QUEENSLAND: Send of Bygrave Ra., 5 mi E of Warri Gate, 6 June 1955, L. A. S. Johnsoll 
NEW SOUTH WALES : Fowlers Gap, Aug. 1955, N . Allison (AD); 13 km S of Warri Gate, 
SOUTH AUSTRALIA: 43 mi ESE of Lake Hart, A . C. Beauglehole 20012 (AD); Coober Pedy, 
5 July 1960, J. B . Cleland (AD); Batta Baltana Ck, 28 Sept. 1953, L. S. Francis (AD) ; 
Arkaringa Ck., 16 May 1891, R. Helms (MEL, NSW); Uro Bluff, Yudnapinna, 13 July 1954, 
F. M. Hilton (ADW) ; Evelyn Downs, E. H. Ising 3560 (NSW); Mt. Lyndhurst, Oct. 1895, 
M. Koch 155 (MEL); De Rose Hill Stn., T. R. N. Lothian 853 (AD); 5 mi N of Duff Ck., 
T. R. N. Lothian 1358 (AD); 40 km NW of Leigh Creek, T. R. N. Lothian 3534 (AD); Foot­
liills of Emery Rd ., T. R. N. Lothian 4795 (AD); 22 km E of Pedirka, T. R. N. Lothian 4819 
(AD); Lords Gorge, A . Morris 1457 (ADW, NSW); 20 mi N of Red Lake, Stuarts Creek 
Stn., 2 Dec. 1960, D . Symon (ADW); Andamooka, J. Z . Weber 1447 (AD); Stokes Rd. to 
Cooper Ck, Wheeler (MEL 42101); Woomera, L. D. Williams 441 (AD). 
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Found principally on stony plains or on rocky hills. 
Maireana eriantha has a fairly uniform appearance but exhibits consider­

able variation in fruit characters. T he tube varies from turbinate to hemi­
spheri cal and the wing fro m being sha llowly to deeply lobed . The form which 
was described by E. H. ]sing as a new species 'Kochia concal'a' is only known 
from the type collection a nd this consists of onl y three short pieces . It d iffers 
from M. eriantha in the fruit shape a nd in hav ing a short sericeous indumentum 
on the branchlets. The fruits of K. conc(/lla a re in pairs and a re firml y fixed 
to the stem, only to be removed with difficulty; the tube is obconical and shorter 
than in M. eri an tha ; the wing varies from sl ightly to deeply lobed and from 
='= ho ri zon ta l to erect ; it is thick a nd ha rd at its base; the upper perianth is 
convex . From the li ttle material ava ila ble it is not possible to say whether 
K. conc{llla is a good species, a hybrid involving M. eriantha, or a deformed 
state of the latter species. Typical M. eriantha has been found at the type 
loca lity of the former species . 
3. Maircana chcelii (A nders.) P . G. Wilson, comb. nov. 
Kocliia c/1celii Anders ., Proc. Linn. Soc. N.S. Wa les 59:270 fig. 3- 4 (1934). Type: Zara, 
Dec. 1913, E. Officer (NS W). 

Small erect caes pitose perennial with a woody stock and swo llen tap-root. 
Branches slende r, str iate, closely woo ll y when yo ung. Leal'es alte rnate, 
fles hy, slender, semiterete , ea. 6 mm long, glabrous, concave above, very 
sho rt ly spurred a t base. Flowers sol ita ry o r in pairs, he rmaphrod ite; perianth 
deepl y lobed , sho rtl y woolly . }/·uiting perianlh wheel-shaped , cartilaginous 
to woody, so mewhat wool ly a bove, in a ll 5- 6 mm diam.; tube shortly convex 
(depressed in centre), ea. 2 mm di am., stro ngly JO- ribbed , wi th a so lid boss­
like base; win gs 5, di stinct, ran-shaped , cartilaginous, hori zo ntally radiati ng, 
each up to 2 ·5 mm long ; upper pe ri a nth flat, obscuring ovary, shortl y lobed, 
the radicu lar sli t ex tending to tube where it co nt inues as a more prominent rib. 
Utricle discoid; pericarp thin , glabrous; style very sho rt. (Fig. 5G- H, Map 26.) 
Distribution: Near the New So uth Wales-Victoria border between Bendigo 
and Hay. 
NEW SOUTll WA ucs : I mi N of Murra y R. due south of' Moulamein, 7 Nov . 1947, D . L . W. 
Hrnda .1·011 (NSW); Den iliquin, Sept. 1935, ./. C. McCmv (ADW); Tche lery Stn., 9 Dec. 
1957, W. A . Mairliead (NSW); 24 mi S of Hay, ./. C. DeNardi 358 (NSW) . 
VI CTOR IA: 20 mi N of Bendigo, 29 Mar. 1947, D. H enderson (NSW ). 

Maireana cheelii is a very di st inct member of the genus and shows no 
close affinity with any other species. 

J. H. Willi s in "A Handbook to Plants in Victoria" 2:103 ( 1972) reco rd s 
that the tap-root tastes of coconut when fre sh. He suggests the vernacular 
name 'Chariot Wheels', a lluding to the wheel-like appearance of the fruiting 
perianths. 
4. Maircana luehmannii (F. Muell.) P. G. Wil so n, co mb. nov. 
Bassia !11ehma1111ii F. Muell., Viet. Nal. 7:47 ( 1890).-Austrobassia l11el1111a1111ii (F. Muell .) 
Ulbrich, Na t. POa nzenf. eel. 2 . .16c :532 ( 1934). Type: Finke R iver, W. F. Schwarz (M EL, 
tide E. H . ]sing, t.c., n.v .). 

Woody divaricately branched perennial to 40 cm high . Branchlets 
woolly when young. L eaves alternate, succulent, obovoid, ea. 5 mm long, 
shortly sericeous, narrowed into a petiole-like base. Flowers hermaphrodite, 
in axillary pairs, pubescent. Fruit woody, somewhat flattened and appressed 
to stem; attachment broad and fl at; tube short, convex, ea. JO-ribbed; wings 5, 
woody, 2- 3 mm iong, spreading and often irregularly curved, each ± divided 
into two (or more) spiny lobes ; upper perianth fl a t, divided to base into 5 
im bricate lobes ; radicular cana l prominent. Utricle glabrous; style short, 
pilose ; seed thick and di scoidal, endosperm prominent. (Map 11.) 
Distribution*: Northern South Australia, northern erernean Western Australia , 
Northern Territory. 

*Partly after E. H . Ising (1964). 
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SOUTH AUSTRALIA: Dalhousie Springs, S . A. White (AD, n.v.). 
WESTERN AUSTRALIA: Lake Auld, A. S. George 9142 (PERTH). 
NORTHERN TERRITORY: 20 mi SSW of Mongrel Downs, P. K. Latz 746 (PERTH). 

E. H. Ising (1964) placed this species in the monotypic section Bassia sect. 
Spinosissimae. Its affinities are, however, obviously with M . amoena which 
it resembles closely both in vegetative and floral morphology. 

5. Maireana amoena (Diels) P. G. Wilson, comb. nov. 
Kochia amoena Diels, Bot. Jahrb. 35 :183 (1904). Type: Near Bullabulling, Diets 5200 
(B, now destroyed). 

Brittle undershrub to 40 cm high. Branchlets woolly when young. Leaves 
succulent, globular to ovoid or terete, 5- 15 mm long, glabrous to sericeous. 
Flowers hermaphrodite, in pairs, covered with a short dense indumentum. 
Fruit pilose, woolly, or glabrescent ; base angular, truncate; tube short ± 
hemispherical, woody (rarely firm and spongy); wings 5, horizontal, oblong 
to flabelliform, (0 · 5) l · 5-3 mm long, chartaceous to coriaceous or spongy 
(rarely almost absent); upper perianth lobed to base, coriaceous (to spongy), 
completely covering ovary, lobes exduplicate valvate, so as to form 5 radial 
ridges, or imbricate; radicular canal prominent; utricle hemispherical (flat 
above); pericarp cartilaginous above, otherwise membranous; seed thick, 
endosperm prominent. (Fig. 5C-D, Map 12.) 
Distribution: Western Australia, from the latitude of Carnarvon south to 
Norseman. 

Usually found in the sandy rises around gypseous or salt lakes. 
WESTERN AUSTRALIA : 250 mile peg on Great Eastern Highway, K. M. Allen 722 
(PERTH); Dundas Rocks, A. C. Beaug/e/10/e 13210 (CANB, NSW, PERTH) ; White Well, 
Glenorn Stn, 15 Aug. 1938, N. T. Burbidge (PERTH) ; 75 mi E of Wiluna, A . R. Fairall 1896 
(PERTH); 11 mi E of Carnegie HS, A. S. George 5521 (PERTH); Nannine, Sept. 1903, 
W. V. Fitzgerald (NSW); S of Wiluna, C. A. Gardner 2400 (PERTH) ; Lake Wooleen, 23 Sept. 
1950, A. W. Humphries (PERTH); Carnarvon, J. N. H11tchi11so11 2 (PERTH); Cowcowing, 
Sept. 1904, M. Koch 1166 (NSW, PERTH) ; 15 mi SW ofNannine, N. H. Speck 739 (PERTH); 
Yarra Yarra Lakes near Three Springs, R. A. Saffi"ey 631 (PERTH); 5 km W of Pindar, 
P. G. Wilson 9958 (PERTH). 

This species exhibits great variability but it does not seem practicable to 
delineate infraspecific taxa. The type form, which is by far the most common, 
is found from Cowcowing east to Zanthus and north to Nannine and Laverton. 
In this form the leaves are globular to obovoid and glabrous (except when 
young). The fruit has five fan shaped wings which are ± in contact, and a 
short broad tube. The perianth lobes are exduplicate valvate so as to form 5 
short radial ridges in the centre of the fruit. 

Near Lake Wooleen (leg. A. W. Humphries) is found a form with sub­
terete and acute leaves which are sericeous (at least when young) . The fruit 
has a very short tube and a broad flat base ; the wings are coriaceous, irregular, 
oblong to obovate and shortly fimbriate, and the radial ridges on the upper 
surface of the fruit are very prominent. 

Towards the west coast of Western Australia near Three Springs (R. A. 
Saffrey 631) is found a form with a spongy perianth and very short 'wings' 
(which are practically absent). Plants intermediate .in character between those 
found at Three Springs and the type form of K. amoena have been collected 
at Pindar (Wilson 9958) and at Carnarvon (J. N. Hutchinson 2). 

6. Maireana scleroptera (J. M. Black) P. G. Wilson, comb. nov. 
Kochia scleroptera J. M. Black, Trans . Roy. Soc. S. Austral. 46:568 (1922). Lectotype: 
R . Alberga, June 1913, Miss Staer (AD). 

Prostrate to erect perennial up to 30 cm high with a woody perennial base. 
Branches slender, striate, woolly. Leaves scattered, narrow-oblong to narrow­
obovate, 5-10 (20) mm long, sericeous to glabrescent. Flowers hermaphrodite, 
arranged in pairs in the leaf axils; perianth depressed globose, densely woolly. 
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Fruiting perianth cartilaginous to woody, moderately to densely woolly all over; 
attachment small; tube convex, 10-ribbed, ea. 2 mm diam. ; wings 5, horizontal, 
cartilaginous, broadly oblong, flat, crenulate on margin, 1-2 mm long ; upper 
perianth lobed to tube, open in centre, thick and hard forming a di sc- like ring 
around the membranous horizontal tips. Utricle discoid, pericarp coriaceous 
above otherwise membranous, glabrous; style short, sparsely villous. (Map 15.) 
Distribution: Found in the central eremean area of Australia. 
Soun1 A USTRALIA: 36 mi SE of Everard Park Stn., D. E. Symo11 2706 (ADWJ; Wintinna 
Ck., 18 mi N of Mt. Willoughby, A. C. Beaug/e/10/e 20198 (AD). 
WESTERN AUSTRALIA: Elder Creek, 2 mi W of Warburton Mission, A . S. George 3799 
(PERTH); 30 mi NW of Mt. Davies, R. H. Kuc!tel 76 (AD). 
NORTHERN TERRITORY: JO~ mi SW of Alice Springs, 27 Sept. 1958, G. C/iippe11dale (NT); 
Kings Canyon , George Gill Range, A. C. Beaugle!tole 20269 (AD). 

Maireana scleroptera is similar to some forms of .M. amoena, especially 
to the form found towards the eastern limit of the latter's distribution. Jt is 
obvious that the two species are closely related and may even at one time have 
formed part of a continuous cline. As noted in severa l other species (e.g. 
M . /anosa and M. /obijfora) the wall of the fruiting peria nth is penetrated in 
the position opposite the radicle by a canal the outer opening of which is 
normally obscured by the woolly covering. 

7. Maircana brcvifolia (R. Br.) P. G. Wilson, comb. nov. 
Koc/1ia bre11iji1/ia R . Br., Proclromus 409 ( 1810).- Sa!so/a brachyp/iyl/a .Spreng. , Syst 
Veg. I :924 (1825), based on above. Type: Australia (south coast), R. Brown (syn MEL 
41973). 
Suaeda /amariscina Lind!. in Mitchell, Journ, Trop. Austral. 239 (1848).- £11c/1y/ae11a /amar­
iscina (Lind I.) .Drucc, Bot. Soc. Exch. Cl. Brit Isles 4 :621 (1917). · Kocliia la111arisci11a (Lind I.) 
Black, Trans. & Proc. Roy. Soc. S. Austral. 47:368 (1923). Type: T. L. Mircliel/ 196, 18 July 
1846 (holo: CGE, iso: AD, MEL). 
Koc/iia rliymifo/ia Lind!. in Mitchel l. .l ourn. Trop. Austral. 56 (1848). Type: Mara Creek 
T. L. Mi1c!tcll, 12 Feb. 1846 (CGE, pholo seen). 

Bushy shrub 0 · 2- 1 m high. Branch/et.\' slender, striate, sparsely to 
moderately lanate and with axillary tufts of wool. Leaw1 .1· scatte red, fleshy , 
obovoid lo slender fusiform, 2- 5 mm long, narrowed al base into a short 
petiole, glabrous (or sparsely pilose when young) . Flowers solitary, hermo­
phroclile, ebracteolate, glabrous apart from woolly ciliate Jobes . Fruiting 
perianth glabrous; attachment small, not hollowed; tube shallowly hemi­
spherical, thin walled, faintly IQ-ribbed, ea. 2 mm diam ., wings 5, horizontal , 
chartaceous, arising from base of perianth lobes , each flabelliform, 2-3 mm 
Jong, with delicate brown venation; perianth lobes free to tube, thick and 
fleshy (sharply demarcated from wings), not completely obscuring the dis­
coiclal utricle . (Fig. 5A- B, Map 5.) 
Distribution : Found in all mainland Australian states but generally south of 
26° of latitude. 
QUEENSLAND: Arrnadilla, between the Warrego and Maranoa, W. Barton 86 (MEL). 
NEW SOUTH WALES: Condobolin, 26 Feb. J 951, H. K. C. Mair (NSW). 
V1cTORIA: Corio Bay, April 1901 , G. G. Pescotl (MEL). 
Soun1 AUSTRALIA: 32 km N of Pt. Augusta, T. R. N. Lothian 2659 (AD). 
WESTERN AUSTRALIA: 1 km W of Dukin, P. G. Wilson 6456 (PERTH). 
NORTHERN TERRITORY: Hermannsburg, Finke R ., G. F. Hill 64 (MEL, NSW). 

Found in light to heavy soils often under slightly saline conditions. An 
early colonizer of disturbed land. 

Maireana brev(f'olia is very similar to M . di/j'usa . They may be dis­
tinguished by differences in leaf shape and by the absence of bracteoles in the 
former species (see also note with M. d(ff'usa). 

The original description of Suaeda tamariscina was very brief and was 
based solely on flowering material. Bentham (1870) considered it to be a 
synonym of Enchylaena microphylla and subsequently the two names have 
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always been considered to be synonymous and have been applied in their 
combinations under Kochia to plants which should correctly be referred to 
either M. decalvans or to M. microphyfla. In the 19th century literature the 
epithet 'microphy!la' was adopted (following Bentham) while in the 20th 
century the earlier epithet 'tamariscina' was taken up. J. M. Black included 
Kochia tamarsicina in the second edition of his Flora of South Australia (1948) 
and inadvertently correctly applied the name, for although his description 
refers to M. microphylla (of which he had seen New South Wales material) 
the one South Australian specimen in his herbarium, determined by him as 
K. tamariscina, is in fact a flowering specimen of K. brevifolia. 

This species and M . dijfusa appear to be most closely related to M. decalvans 
and M. suaedifolia. 

8. Maireana diffusa P. G. Wilson, sp. nov. 
Fmticufus virgatus 0 · 5-1 m altus. Folia earnosa, obovoidea vel anguste fusiformia, 

3-15 mm longa, breviter petiolata, sparse appresse pubeseentia vel glabra. Flores solitarii, 
bibraeteolati, braeteolis anguste triangularibus, ea. 0·7 mm longis. Perianthium fruetifieans 
glabrum, tubus eonvexus, ea. 2 mm diam., pariete tenui; alae 5, horizontales, ftabelliformes, 
ea. 2 mm longae, tenuiter chartaceae; perianthii lobi libri, inflexi, crassi sed vix carnosi, ad 
alas ± continui . 
Type : 1 km W of Dukin near Cowcowing Lakes, Western Australia, 13 Mar. 1968, P. G. 
Wilson 6461 (halo: PERTH, iso: AD, CANB, K, MEL, NSW). 

Virgately branched subshrub 0 · 5-1 m high. Branches slender, striate, 
with a short, thin, woolly indumentum when young. Leaves scattered, fleshy , 
obovoid and ea. 3 mm long on the short lateral branchlets, narrowly fusiform 
to 15 mm long on the erect branches, sparsely appressed pubescent to glabrous, 
narrowed at base into a short flattened petiole. Flowers solitary, hermaphro­
dite, depressed globose, glabrous, with fleshy imbricate inflexed lobes, sub­
tended by a pair of narrowly triangular bracteoles ea. 0 · 7 mm long. Fruiting 
perianth glabrous; attachment small; tube convex, thin-walled and weak, 
faintly 10-ribbed, ea. 2 mm diam.; wings 5, horizontal , completely separate 
and arising from base of perianth lobe, each flabelliform and slightly im­
bricate, ea. 2 mm long, thinly chartaceous, with fine pale brown radiating veins 
when dry; upper perianth horizontal, divided to base, lobes broadly imbricate, 
woolly ciliate, thickened but scarcely fleshy, ± continuous with the wings, 
the radicular slit extending as an overlap a short way down tube; utricle dis­
coid, glabrous, style short. (Fig. 7G-H, Map 24.) 
Distribution: Western Australia, between Dalwallinu and Merredin. 
WESTERN AUSTRALIA: 2 mi W of Kununoppin, Dec. 1963, C. V. Malcolm (PERTH); 37 
km E of Southern Cross, P. G. Wilson 4069 (PERTH). 

Found in saline soil, frequently around salt lakes. 
This species is similar to M. brevifolia but has a much more restricted 

distribution and is not such a forceful colonizer of disturbed lands. Maireana 
diffusa differs from M. brevifolia in having a more slender and lax habit, longer 
leaves on the older branches, and a pair of bracteoles beneath each flower. 
In the fruit of M. dijfusa the perianth lobes are imbricate, flat, and almost 
cover the utricle; in K. brevifolia they are open, thick and fleshy so as to be 
clearly demarcated from the wings, and do not completely cover the utricle. 

9. Maireana oppositifolia (F. Muell.) P. G. Wilson, comb. nov. 
Kochia opposi!ifofia F. Muell., Trans. & Proc. Viet. Inst. Advancem. Sci. 1 :134 (1855). Type: 
Spencer Gulf, 1851 , F. Mueller (MEL 43944). 

Compact subshrub 0 ·3-1 m high. Branclzlets finely woolly when young. 
Leaves opposite (or in inland eremean forms alternate and often in tight clus­
ters), sessile, spurred, narrowly ovate and up to 4 mm long to deltoid and ea. 
1 mm long (when clustered) obtusely trigonous in cross section, shortly sericeous 
to glabrescent. Flowers predominantly dioecious, shortly lobed. Fruiting 
perianth glabrous except for the pubescent lobes; attachment small, slightly 
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hollowed; tube broadly obconical to convex, I · 5- 2 mm diam., thin walled, 
ribbed; wings 5, completely free and arising from base of perianth lobes, 
chartaceous, prominently nerved, unequal, flabelliform, spreading unevenly 
(the two smaller sub-erect) , in all ea. 7 mm diam.; upper perianth very short, 
lobed to wings. Utricle depressed globose; pericarp thinly crustaceous, 
sparsely woolly; style firm, exserted, ea . 0·7 mm long, lanate. (Map 22.) 

Dis1ributio11: Western Victoria; coastal or near coastal South Australia; 
coastal Western Australia as far north as Shark Bay and inland as far north as 
Lake Moore and Comet Vale. 
VJCTORIA: Milclura, 25 .Ian. 1937, W . Zimmer (MEL). 
SOUTH AUSTRALIA: Price, Yorke, Peninsula B. Copley 3038 (AD). 
WESTERN AUSTRALIA: 9 mi S of Pingrup, K. Newbey 3083 (PERTH) ; 38 km NE or Southern 
Cross on road to Koolyanobbing, P. G. Wil.1·011 6437 (PERTH). 

Maireana opposit(fo/ia is always associated with saline conditions. 
This species varies considerably in habit and in leaf shape and arrangement. 

The south coast plant is erect with steeply ascending branches and the leaves 
are opposite, 3- 4 mm long. The eremean form found in Western Australia 
from Shark Bay south east to Norseman is a divaricately branched sub-shrub 
in which the leaves are alternate and often clustered into compact glomerules. 
Intermediate forms are found and, at least in part, the plant habit appears to 
be a phenotypic response to the environment. The fruit in plants from all 
areas is virtually identical. 

Two other species of Chenopodiaceae are similar in the vegetative state 
to the eremean form of M. opposi11/olia. The first is .M. glomerifo/ia which 
may be distinguished by its more tightly compacted leaf-clusters that are also 
more globular. The second is an undescribed species of Roycea in which the 
leaves are similar to those of M . opposit!fo/ia but the branches have a coarser 
indumentum. The Roycea species has hermaphrodite flowers, and perianths 
which are lobed to the base; both it and M. g/0111erifi1/ia have fruit which is 
unmistakably different from that of M. opposit!fo/ia. 

10. Maircana cnchylacnoidcs (F. Muell.) P. G. Wil son , comb. nov. 
/Jassia e11cliylamoide.1· F. Muell., Syst. Census FI. Pl. I :30 (1882), [non B. villosa Wallich 
ex G. Don (1837)] based on following. - £11c/1y lae11a villosa F. Muell., Trans. Phil. Inst. 
Victoria 2:76 (1858). - Heterochlamys l'illosa F. Muell., Sec. Gen. Rep. Gov. Bot. Victoria 
(1854) nomen.- Che110/ea e11chylae11oide.1· F. Muell., Fragm. 10:92 (1876), nom. illeg. (super­
fluous name).- Kochia crassi/oba R. H. Anders., Proc. Linn. Soc. N.S. Wales 51 :383 (1926-
nom. illeg. (superfluous na111e).- Che110/ea villosa (F. Muell.) Ewart, FI. Viet. 458 (J931).­
Duriala vil/osa (F. Muell.) Ulbrich, Nat. Pflanzenfa111. ed. 2. 16c:537 (1934). - Duriala crassi­
loba Beadle, Stud. FI. N.E. New S. Wales pt. 2:199 (1972) nom. inval. Type: "In loamy 
places near Adelaide and in Bacchus Marsh" (syntypes MEL). 

Small perennial to 20 cm high; branches slender, decumbent to erect, 
sparsely puberulous to villous, arising from a woody rootstock. Leaves 
scattered, somewhat fleshy , narrowly oblong-elliptic, obtuse. 4-10 (20) mm 
long, sparsely pubescent to villous. Flowers solitary, axillary, hermaphrodite, 
depressed globose, hirtellous, sometimes subtended by a pair of small narrowly 
triangular bracteoles. Fruiting perianth sparsely puberulous, drying black; 
attachment small; tube slightly convex, thin walled and coriaceous, ± JO 
ribbed, ea. 3 mm diam.; wings 5, completely separate and arising from base 
of perianth lobes, only slightly exceeding tube, in all ea. 4 mm diam., coria­
ceous, each broadly lunate and unevenly imbricate (auriculate when overlap­
ping), margins somewhat inflated and sometimes incurved; upper perianth 
completely divided into small deltoid lobes which are continuous with the 
wings. Utric/e discoidal; style short. (Map 25.) 

Distribution: Southern and eastern Australia in areas S of 28 ° latitude and 
with over 300 mm rainfall. 
QUEENSLAND: Nind igully, Dec. 1937, R. Roe (CANB); Gilruth Plains, G. H. Allen 442 (CANB). 
NEW SOUTH WALES: Dubbo, E. Belch 130 (MEL); Narrandera-Grong Grong, C. W. E.· 
Moore 1144 (CANB). 
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VICTORIA: Nathalia, Goulburn Valley, J. H. Willis 10 (MEL). 
SOUTH AUSTRALIA: Moolooloo Stn., Oct. 1920, B. Beck (AD). 
WESTERN AUSTRALIA : Fitzgerald River valley, A. S . George 10012 (PERTH). 

The form taken by the fruit in this species is so similar to that found in 
M. brevifo/ia and M. diffusa as to not justify it being placed in a separate genus. 

The nomenclature surrounding this species is somewhat involved, this 
being partly because all the synonyms cited above are based on the same type. 
The confusion commenced in 1876 when Mueller transferred the species from 
Enchylaena to Chenolea, for he should then have retained the epithet "villosa"; 
the combination "C. enchylaenoides" was therefore illegitimate. Subsequently 
(1882) on transferring the species to the genus Bassia (Chenopodiaceae) he 
was not able to use the epithet "villosa" since it had already been used by 
G. Don* in a genus of the same name but belonging to the Sapotaceae. Mueller 
was therefore free to use the epithet "enchylaenoides" which is to be treated 
as new. When Anderson in 1926 transferred the species to Kochia he should 
also have adopted the epithet "enchylaenoides" (since the epithet "villosa" 
was not available). Anderson's new name "Kochia crassiloba" is therefore 
illegitimate being superfluous. 

In the genus Maireana I have preferred to reserve the epithet "villosa" 
for that species which has for long been known under this name in the genus 
Kochia; I have therefore taken up the next available epithet for the species 
here described but which unfortunately has been used in the genus Kochia for 
the plant now referred to M. tomentosa. 

11. Maireana lobiflora (F. Muell. ex Benth.) P. G. Wilson, comb. nov. 
Kochia lobi/fora F . Muell. ex Benth., FI. Austral. 5 :184 (1870). Type : Darling River, Victoria 
Exploring Expedition, 1 Nov. 1860, Beckler (iso: MEL). 

Decumbent to erect perennial with a woody stock, to 0 · 5 m high. Branches 
slender, striate, lanate. Leaves alternate, linear to very narrowly elliptical, 
7-15 (25) mm long, sericeous, ± similar in size and shape throughout the plant. 
Flowers solitary, hermaphrodite; perianth woolly, deeply 5-lobed ; ovary 
woolly. Fruiting perianth shortly Janate, coriaceous to crustaceous, attach­
ment small; tube slightly convex, faintly costate; wing horizontal, of 5 spathu­
late to fl.abelliform Jobes (when broad they may be contiguous along their 
margins), in all to 10 mm diam. ; upper perianth slightly convex, closed over 
the utricle, radicular slit extending to a short way down tube ; erect processes 
(on upper perianth) 4 + 2, alternating with the perianth lobes (the contiguous 
pair being placed with one on either side of the radicular slit), processes narrow­
spathulate to clavate, to 4 mm long, frequently expanded or lacerated at the 
apex or deeply bilobed. Utricle discoidal, spmsely villous; style villous, 
shortly exserted. (Fig. 3A- B, Map 17.) 
Distribution: Western New South Wales, South Australia, Western Australia, 
southern portion of the Northern Territory. 
NEW SOUTH WALES : SE corner of Cobham Lake, J. C. DeNardi 824 (NSW, PERTH). 
SOUTH AUSTRALIA : 6 km E of Argepena HS., T. R. N. Lothian 3241 (AD). 
WESTERN AUSTRALIA: 14 mi E of Carnegie HS., A. S. George 5522 (PERTH). 
NORTHERN TERRITORY : 25 mi E of Heavitree Gap, Undoolya Stn ., J. R. Maconochie 1049 (NT). 

This species exhibits considerable variation over its geographical range. 
In New South Wales, central South Australia and east-central Western Aus­
tralia the leaves are very narrowly elliptic to linear and the wings in the fruit 
have prominent intervening sinuses. This is the type form of the species. 
In the Northern Territory the leaves are narrow-elliptic and thin and the wings 
of the fruit are broad, touching, and without intervening sinuses, and they may 
sometimes be partly fused . This has often been identified as M. lanosa, 
but the latter species is also found in the Northern Territory and has a quite 
different appearance and does not appear to hybridise with M. lobiflora. 

*Bassia vil/osa Wallich ex G. Don. Gen. Hist. 4 :36 (1837). 
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Jn the southern portion of Australia, over the Nullarbor Plain and eastwards 
to the Flinders Ranges, is found a form which is decumbent in habit and has 
small leaves. The wing lobes in the fruit of this form are broad and contiguous 
and each of the four normally 'single' erect processes is divided to the base. 

For comments on the fruit morphology, and intergradation with M. lanosa, 
see notes under the latter species. 

12. Maircana lanosa (Lind!.) P. G . Wilson, comb. nov. 
Kochia la110.1·a Lindley in Mitchell, Journ. Expecl. Trop. Austral. 88 (1848) Type: [near 
the Narran R.] 8 Mar. 1846, T. L. Mitchell (iso: MEL). 
K. la110.1·a var. 111i11or Benth ., F I. Austral. 5:184 ( 1870). Type: Murchison River, Olc(field 
(MEL) 

Open perennial with a woody stock, to 0 · 5 111 high. Branches slender, 
striate, lanate. Lem•es alternate, somewhat fleshy, elliptic to narrow-elliptic 
or narrow-obovate, ea. 4 mm long in the upper (fruiting) branches, J0- 20 mm 
Jong in the lower branches, sericeous. Flowers solitary, hemaphrodite, perianth 
densely woolly , 5-lobecl, ovary woolly. Fruiting perianth sparse ly lanate, 
coriaceous lo crustaceous ; atlachment sma ll; tube sl ightly convex, faintly 
costate; wing simple, horizontal, 7-12 mm diam., with a single radial (radicular) 
slit, margin e ntire or crenulate ; upper perianth slightly convex, closed over the 
utricle, radicular slit extending to a short way down tube ; erect processes (on 
upper perianth) 4 + 2, linear to subulate, 3- 4 mm long, al ternat ing with the 
perianth lobes (the contiguous pair being placed with one either side of the 
radicular slit). Utricle discoidal; pericarp chartaceous, sparsely villous; 
sty le villous shortly exserted. (Map 18.) 
Distribution: South-western Queensland, central and western New Soulh 
Wales, eastern South Australia, north-western Western Australia, Northern 
Territory. 
QUEENSLAND: Yappunga near Thargomindah, April 1885, Mrs. Spencer (MEL). 
NEW SOUTH WALES: 1Ja111ba111cro ( = Lake Pa111a111aroo) 3 Nov. 1860, &cider (MEL). 
Soun1 AusTlli\LIA: Nilpena , R. Helms 53 (NSW). 
WESTERN Al JST ll Al.IA: D mi s or Lcar111011lh , A. s. G eOl:'f<' 65]6 <P ERTH). 
No1rn-IEllN TERRITORY: 90 krn NE ur Alice Springs, M . L. /Jrnda (AD). 

Although very simi la r to M. lobiffora, over most of its range M. /anosa 
is distinct from lhat species (with which it yet appears to be sympatric) . Maire­
ana lanosa differs from 1\1. lobiffora in the following characters: (1) The leaves 
of the fruiting branches are usually noticeably smaller than those on the vegeta­
tive portions of the plan t. (2) T he wing of the fruit is si mple. (3) The erect 
processes are sim ple and never clavate. ]n Western Australia, in the area 
between the Wooramel River and Boolardy Station, the differences usually 
found between the two species are not present and in the same region can be 
found plants which differ only in the degree of lobing of the wing, however, 
because of the distinctiveness of the two taxa elsewhere in Australia, I have 
retained them as distinct species. 

Near the west coast of Western Australia between Learmonth and the 
Murchison River is found a form with smaller fruits; this is the 'va r. minor' 
of Bentham . The characters which distinguish it from the type variety are 
not sufficiently clear for its status to be maintained. ' 

In both M. /anosa and M. lobiflora a passage is present in the wall of the 
tube opposite the radicle, passing outwards to the radicular slit. This passage 
is identical in form to that found in M. cilia/a and related species and generally 
in others where the wall of the tube is thick and hard. 

The erect processes of the fruits of M. /anosa , as also in M. /obiflora, 
are presumably homologous to the spines found in most species of Sclerolaena 
(the Australian members of the genus 'Bassia'). 1n Sclero/aena the spines 
also alternate with the perianth lobes and, when six in number, also have the 
4 + (2) arrangement. 
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13. Maireana ciliata (F. Muell.) P . G. Wilson, comb. nov. 
Kochia ciliata F. Muell., Rep. Babbage's Exped. 20 (1859). Type: Wonnomulla, Emu 
Springs, between Stuart's Creek and Margareth Creek, Babbage's Expedition (MEL). 

Decumbent to erect plant with woody perennial base and slender woody 
taproot, to 10 cm high. Branches slender, woolly. Leaves alternate, (linear 
to) narrow-oblong, acute, ea. 10 mm long, sericeous. Flowers solitary, her­
maphrodite, in congested leafy spikes and also scattered along branches, densely 
silky villous ; perianth patelliform. Fruiting perianth compressed lenticular, 
pentagonal, ea. 3 mm diam., horny, covered with silky villous indumentum; 
attachment small; lower surface almost fiat to slightly convex, faintly costate; 
upper surface convex in centre above the utricle otherwise fiat and wing­
forming with 5 prominent radiating intertepaline ribs which extend to the 
angles of the wing, the radicular slit passing along one rib to the wing margin 
which is there notched ; perianth lobes horizontal, triangular, not completely 
obscuring ovary. Utricle discoid, sparsely villous above ; style firm, exserted. 
(Fig. 3G-H, Map 20.) 

Distribution: Far western New South Wales, central and north eastern South 
Australia. 
NEW SOUTH WALES : Fowlers Gap Station, 29 Aug. 1952, E. G. Cuthbertson (NSW). 
SOUTH AUSTRALIA: Farina Ck., Flinders Ra ., T. R. N. Lothian 1037 (AD). 

14. Maireana pentagona (Anders .) P. G. Wilson, comb. nov. 
Kochia pe11tagona R . H. Anderson, Proc. Linn .Soc .N.S. Wales 51 :385 t.27 (1926).-Chenolea 
pe11tago11a (Anders.) Ewart, FI. Viet. 458 (1931). Type : Trangie, A. Morris 1288 (holo: 
NSW, iso: ADW). 

Prostrate to decumbent plant with small perennial woody base and Jong fleshy 
taproot. Branches slender, woolly. Leaves alternate, linear, acute, 7-12 (20) mm 
Jong, appressed villous, often becoming glabrescent, with age. Flowers solitary, 
hermaphrodite, densely woolly villous. Fruiting perianth woolly villous, discoid, 
± pentagonal in outline, 2 · 5-4 mm diam. (without the indumentum), cartilagin­
ous to crustaceous; attachment small; lower surface convex, ribbed, continuous 
with the narrow horizontal rim (wing) which is sometimes divided into five 
very short truncate lobes; upper surface raised into a thick, hard ± pentagonal 
(or star-shaped) ridge or platform formed from the convex thickened bases 
of the perianth lobes, within the ridge the lobes are depressed and membranous, 
radicular slit extending to margin of wing. Utricle discoid, pubescent; style 
slender, firm , exserted. (Fig. 3E- F, Map 19.) 

Distribution: Central and south western New South Wales, western Victoria, 
south eastern South Australia. 
N EW Sourn WALES : 55 mi N of Deniliquin, T. M. Whaite 1722 (NSW). 
VrcTORlA: Kerang, Oct. 1887, J. M i11chia (MEL). 

" SOUTH AUSTRALIA : Renmark, Jan. 1917, J. M . Black (NSW) 
WESTERN AUSTRALIA : 75 mi N of Carnarvon, J. S. Beard 3511 (Kings Park). 

The ridge on the upper surface of the fruiting perianth is pentagonal to 
star-shaped in outline with the five angles extending towards the wing margin. 
If the wing is very narrow, it may extend as a short acute lobe opposite the 
angles. If the wing is more developed it may be slightly retuse opposite the 
angles, thus dividing into five short, truncate lobes. An intermediate cond­
ition gives an entire outline to the wing. 

The only record for M . pentagona from Western Australia comes from 
an area well isolated from the otherwise known distribution of this species. 
The specimen is very similar to the Eastern States' plant but has a greater devel­
opment of the wing in the fruiting perianth. 

Maireana pentagona appears to be closely related to M. ciliata and M. 
coronata; it is possibly related (but more remotely) to M. p/atyptera. 
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15. Maireana coronata (Black) P. G. Wilson , comb. nov. 

Kochia corona/a .T. M. Black, Trans. Roy. Soc. S. Austral. 41 :43 t.9 (19 17). Leclolype : 
Cootanoorina Creek, 7 May 1891, R. Helms (holo: AD, iso: MEL). 

Decumbent to erect plant with woody perennial base and slender woody 
(?) taproot, up to ] 5 cm high. Branches slender, woolly. Leai·es alternate, 
linear, acute, 7- 20 111111 long, appressed villous or sericeous. Flowers solitary, 
hermaphrodite, in congested leafy spikes or scattered along the sterns, densely 
long silky villous ; perianth base broad and flat ; upper perianth forming a 
membranous erect cup that is surrounded by a fleshy ci rcular disc (this disc 
develops in fruit into the corona). Fruiting perianth like an inverted academic 
hat ("mortar-board"), horny , sil ky villous, with a flat base which is continuous 
with the narrow ci rcular wing, in all ea. 4 mm diam.; upper surface with a 
cup-shaped outgrowth (corona) to 2 · 5 mm high which is soft on the margin 
but otherwise horny ; upper perianth within and towards the base of the corona, 
horizontal , ± completely obscuring utricle, the radicular slit extending through 
the corona to the notched margin of wing. Vtricle discoid, occupying the 
base of the corona; sty le firm; exserted (from perianth), eventual ly deciduous . 
(Fig. 2F- G , Map 2.) 

Distribution: Central and so uth western Queensland , north western New South 
Wales, north eastern South Australia , and the sout h eastern area of the Northern 
Territory. 

QUEENSLAND: Longreach, Mitchell District, S. T. Blake 6595 (NSW). 
NEW SOUTH WALES: 45 mi NNW of Wilcannia on road to White Cliffs , ./. C. DeNardi 261 
NSW). 

Soun·t AusrnALIA: Macu1nba Stn., Nov. 1950, E. H. Ising (AD). 

Notnl-IERN TERR ITO RY : 12 mi W o l' Huckitta Stn ., M . LazaridC's 5937 (NSW). 

Maireana cornnala is similar to M. cilia/a and , prior to it s desc ription 
by Bl ack, col lections of it were identified as the latter species. Bentham 
( 1870) cited three collect ions under Kochia cilia/a, one or them (Babbage's 
Expedition) is the type of this species while the other two (Dallachy and Mit­
chell) arc or M . rnrn1wta. The two spec ies ma y be readily di stingui shed for 
in fruit the lat ter possesses a well-developed cup-shaped corona which develops 
as an outgrowth from the base of the perianth lobes. It is in this position 
(the base of the perianlh lobes) that the wing is formed in most species of 
Mariana , and it is possible that the corona is homologous to the normal wing 
while the apparent wing corresponds to the membranous extension of the 
tube base as found in the perianth of M. polypterygia. 

16. Maircana dicho]Jtcra (F. Muell.) P. G. Wilson, comb. nov. 

Koc/1ia dic/10prem F. Muell., Fragm. 8:37 (1873). Type: Bowen .Downs, C. W. Birch (ho lo: 
MEL 42067). 

Small erect plant to 20 cm high with perennial woody base. Branches 
slender, woolly. LeaPes alternate, linear, fleshy , 7- 25 mm long, appressed 
villous. Flowers hermaphrodite, solitary or in pairs, ve ry depressed with 
inflexed perianth lobes, shortly tomentose outside. Fruiting perianth sparsely 
pilosulose, straw-coloured when dry, la rgely consisting of the six radially 
positioned vertical wings and a horizontal wing; attachment small; tube flat, 
ea. 2 · 5 mm diam ., 6-nerved; wings delicate, faintly veined; horizontal wing 
simple, circular, : I: continuous with the tube, ea. 7 mm diam ., with a single 
radial (radicular) slit; vertica l wings 4 ± 2 on upper side of perianth and inter­
tepaline in position (the contiguous pair being opposite the radicle with one 
either side of the radicular slit) attached to the horizontal wing and to the 
arched upper perianth , ea. 3 · 5 mm high ; upper perianth forming a convex 
crustaceous ring with short inflexed membranous lobes, the radicular slit 
extending to wing. Utricle discoid ; pericarp crustaceous above, sparsely 
villous around sty le base. (Fig. 3C-D, Map 25.) 
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Distribution: Central Queensland. 
QUEENSLAND: Tambo, Barcoo, Schneider (MEL); near the Alice River, 1884, C. W. Birch 
(MEL). 

This species is very similar to M. pentagona and its allies in both vegetative 
and fruiting characters. This resemblance is obscured by the presence of the 
delicate wings in M. dichoptera and by the dense indumentum on the perianth 
of M. pentagona. The wings correspond, however, to the horizontal rim and 
vertical ridges found in the latter species and in M. ciliata. 

17. Maireana eriosphaera P. G. Wilson, sp. nov. 
Ramuli graciles, laxi lanati. Fo/ia linearia vel angusti oblonga, acuta, ad 10 mm longa, 

sericea. Flores dense spicati in seriebus verticalibus dispositi. Peria11thi11m fructificans 
pedicellatum cum indumento dense sericeo-lanato; tubus hemisphaericus vel turbinatus, 
1 · 5-2 · 5 mm altus, chartaceus, margine incressato et undulato vel perbreviter 5-lobato vel 
peranguste alato, rima radiculari in tubum continua; perianthium supernum in lobos minutos 
acuminatos divisum, inflexum vel demum elevatum in pilis Janatis pericarpio producto. 
Type: Upper Rudall River area, ea. 500 km S of Broome, Western Australia, 22°35'S, 122°10'E, 
quartz gravel and clay, spike brittle with 3 vertical rows of flowers, hairs on flower white, 
stigma red, 16 Aug. 1971, P. G. Wilson 10564 (holo: PERTH, iso: CANB, K, NSW). 

Erect loosely branched perennial to 30 cm high, woody at base. Branches 
slender and loosely woolly. Leaves alternate, linear to narrow-oblong, to 
10 mm long, acute, sericeous. Flowers solitary, hermaphrodite, densely 
covered with a silky-villous indumentum, arranged in vetrical rows in dense 
terminal spikes 2-10 cm long; floral bracts similar in size and shape to foliage 
leaves; perianth broadly hemispherical ; style lanate with 2-3 long stigmatic 
lobes which, with the stamens, are long exserted. Fruiting periantlz on a 
distinct slender pedicel 0 · 5-1 mm long, densely covered on tube, wings, and 
upper surface of perianth lobes by a long spreading silky-lanate indumentum 
forming a soft ball ea. 10 mm diam., inner surface of tube and of perianth 
lobes glabrous; tube chartaceous, (hemispherical to) turbinate 1 · 5-2 · 5 mm 
high, 5-10 costate; margin of tube thickened and undulate or of 5 short rounded 
erect divisions (wing lobes) continuous with tube or sometimes these united 
to form a very narrow coriaceous horizontal wing, the radial (radicular) slit 
passing for a variable distance down tube; upper perianth of 5 acuminate 
lobes ea. 1 mm long, coriaceous at base but otherwise membranous, inflexed 
or eventually raised up by the dense indumentum which, arising from the 
pericarp, overflows from the tube. Utricle discoidal; pericarp thin, silky 
lanate above. (Fig. 9A-B, Map 2.) 
Distribution: Eremean region of Western Australia. 
WESTERN AUSTRALIA: 16 mi N of Norseman, T. E. H. Aplin 1844 (PERTH); Nannine 
Sept. 1903 W. V. Fitzgerald (NSW); Rudall River, 22°35 'S, 122°lO'E, P. G. Wilson l0564 
(PERTH). 

Maireana eriosphaera is normally only found growing within small shrubs, 
where, presumably, it is protected from animals, It usually occurs in sub­
saline soil on the margins of salt lakes or at the base of breakaways. 

M. eriosphaera is similar in appearance to M . carnosa with which it has 
been confused in herbaria. In the field the former may be distinguished by 
its more slender and erect growth and by the flower spikes in which the flowers 
are vertically arranged contrasting with the spiral arrangement in M. carnosa. 
Other distinguishing characters are the floral indurnentum which in M . carnosa 
is finer and more curled (floccose), the perianth shape, and the presence or 
absence of a pedicel. 

M. eriosphaera exhibits considerable variation in the shape and size of 
the fruiting perianth. In some specimens the margin of the tube (i.e. the 
erect wing) is only undulate, whereas in others it is 5-lobed. Occasionally 
the wing is slightly spreading and almost entire. Part of this apparent variation 
may be due to the stage of development of the fruit for in other characters the 
species is remarkably constant throughout its range. 
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18. Maireana carnosa (Moq.) P. G. Wilson, comb. nov. 
Echi11opsilo11 camos11.1· Moq. in DC., Prod . 13 / 2: 136 (1849). -Chenolea camosa (Moq.) Benth., 
FI. Austral. 5:190 (1870).-Bassia carnosa (Moq .) F. Muell., System. Census Auslral. Pl.30 
( 1882).- Kochia camosa (Moq.) Anders., Proc. Linn. Soc. N.S. Wales 48: 353 (1923). Type: 
" In Nova-Hollandia secus Swan-R iver. (Dr11111mol/(/! n.126)." n.v. 
Bas.1·ia lanugiuo.m C. T. White, Quccnsld . Agric. Journ. n.s. 15:216 (1921). Type: Twenty 
s ix miles cast or the junction of lhe Mayne and Diamantina Rivers, Western Queensland 
F. Pether (iso: MEL, NSW). 

Herbaceous perennial with woody base to 30 cm high. Stems sometimes 
decumbent with ascending branches , loosely woolly. Le{/Jles alternate (or 
sometimes opposite), fleshy, narrow to broad oblong, to 10 mm long (the floral 
leaves often broader than the stern leaves), silky villous to woolly or glabrescent. 
Flowers solitary, hermaphrodite, spirally arranged in dense term inal leafy 
spikes, densely covered with long white :floccose wool; stamina! filaments 
and style Jong and slender (3- 5 mm). Fruiting perianths sessile, enveloped in 
a thick mass of wool ea. 8 mm diam. and forming stout woolly spikes; attach­
ment very small; tube crustaceous, very shallowly hemi spherical, 2-3 mm diam., 
faintly to prominently costate; wing circular, hori zon tal , very narrow, to 0 ·5 
mm wide and in all 3- 4 mm diam., with a single radial (radicular) slit; upper 
perianth crustaceous, flat or sl ightly inflexed in centre, shortly lobed a nd not 
completely covering ovary ; radicular slit extending to wing ; utricle di scoidal , 
pericarp thin , woolly above. (Fig. 9C- D, Map 23.) 
Distribution : South east Queensland , northern South Australia, and the tem­
perate and subtropical eremean regions of Western Australia. 
QUEENSLAND: 26 mi E or Junction of Mayne and Diamantina Rivers, Jan. 1921, F. Pether 
(MEL, NSW). 
SouTM AusTRALIA: Evelyn Downs, 19 Aug. 1954, £.H. Ising (AD). 
WESTERN AusTRl\LIA: 5 mi W of Mcekatharra, N. H. Speck 553 (CANB, PERTH). 

Typically an cremcan species inhabil ing sal t llals and sanely subsaline 
loam. 

The lype of Echinopsiion carnosus was staled by Moquin lo be Drummond 
no. 126. This I have not seen. However, Benlham ( 1870) cited Drummond 
246 and a duplicalc or thi s number in herb. MEL agrees wilh Moquin 's 
description and may in fact be an isotype. 

19. Maircana marginata (Benth.) P. G . Wilson, comb. nov. 
E11chy/a{'//a 111argi11ata Hcnth., FI. Austral. 5; 182 ( 1870). Type; " Swan river, Dr11n11110/l(I, 
lst coll." (holo: K). 
?E. 111icra11tha Benth., op. cit. 181.- Bassia 111icra11tha (Benth.) F. Muell., Sysl. Census 
Austral. Pl. 30 (1882). Type : Western Australia, Drummond 4th coll. no. 253 (iso: MEL). 
Koclria mas.1·011ii Ewart, Proc. Roy. Soc. Viet. ser. 2. 20:82 l.IOb (1907). Type: Cowcowing, 
M. Koch, Sept. 1904 (holo: M EL, iso: MEL, PERTH). 

Prostrate to decurnbent herb with a perennial woody stock. Branches 
s lender, somewhat woolly when young. Leaves alternate, fleshy , linear to 
narrow-oblong, 5- 10 mm long, loosely villous. Flowers solitary herma­
phrodite, depressed globose, pubescent above, subtended by a pair of deltoid 
bracteoles ea . I · 5 mm long. Fruiting perianth when fresh depressed barrel­
s haped and constricted in middle, ea. 3 mm high, 4-5 mm diam. at apex , 
fleshy, =I= flat above and below, papillose on sides and puberulous above, 
tube with lower half somewhat bulging, smooth , upper half with ten rounded 
ribs (on drying the upper half of tube becomes very broadly turbinate and thin 
walled while the lower half forms an expanded slightly spongy base) ; wing a 
very narrow horizontal extension to upper perianth, entire except for the 
radicular slit; upper perianth ± flat, not completely covering utricle, lobed 
about half way, radial (radicular) slit extending down upper half of tube as a 
prominent ridge which may itself be longitudinally slit. Utricle lenticular, 
glabrous; pericarp thin; seed with copious endosperm. (Fig. FA- B, Map I I.) 
Distribution: Western Australia, South West District from Morawa south-east 
to Ravensthorpe. 
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WESTERN AUSTRALIA: Morawa, July 1903, C. Andrews (PERTH); Cunderdin, Sept. 1908, 
J. B. Cleland (NSW); Ravensthorpe, P. G. Wilson 7086 (PERTH). 

Usually found in heavy soil in woodland. 
The holotype of Enchylaena micrantha at Kew (K) and an isotype in 

Melbourne (MEL) both lack any trace of flowers or fruit. The vegetative 
appearance of these specimens is, however, similar to that of M. marginata. 

For a comparison of M. marginata with M. excavata, to which it is closely 
related, see under the latter species. 

20. Maireana excavata (J. M. Black) P. G . Wilson, comb. 110v. 
Koc/1ia excavata J. M. Black, Trans. et Proc. Roy. Soc. S. Austral. 47 :368 (J 923). Type: 
Spalding, 4 Nov. 1920 (holo: AD, iso: NSW). 
K. villosa var. humilis Benth .• FI. Austral 5 :187 (1870). - K. tomenlosa var. humilis (Benth .) 
Black, Fl. S. Austral. 197 (1924) not as to description . Type: "desert country of Victoria 
and adjoining portion of N.S. Wales" (syn: Dai/achy, MEL 2114 ; Darlings River, MEL 
42137; Skipton, W. Whan, MEL 43929). 

Small perennial herb to 20 cm high with a woody base. Branches slender, 
loosely woolly when young. Leaves alternate, narrowly oblong-elliptic, 
7- 12 mm long, somewhat fleshy, tawny appressed villous. Flowers solitary, 
hermaphrodite, with or without a pair of narrow-oblong bracteoles to 1 · 5 mm 
long. Fruiting perianth fleshy when fresh; depressed barrel-shaped and con­
stricted in middle, ea. 3 mm high, ± flat above, glabrous ; tube (on drying) 
with upper half very broadly turbinate to convex, 10-ribbed, thin walled, 
lower half expanded into a spongy hollow base which when attached to the 
plant is filled by the cushion shaped receptacle ; wing chartaceous, horizontal, 
circular and entire, ea. 10 mm diam., faintly nerved and with a single radial 
(radicular) slit ; upper perianth flat , almost obscuring the ovary, deeply lobed, 
ciliate on the margin otherwise glabrescent, the radicular slit extending from 
perianth to base of tube as a narrow slit. Utricle lenticular ; pericarp thin, 
glabrous; seed with copious endosperm. (Fig. 6G-H, Map 18.) 
Distribution: South central New South Wales, western Victoria, south-eastern 
South Australia. 
NEW SOUTH WALES : Wanganella, July 1903, E. Ofji'cer (NSW). 
VICTORIA : NW of Lake Albacutya, Sept. 1887, C. French (MEL). 
SOUTH AUSTRALIA: Wilpena Pound, D . E. Symon 1419 (ADW). 

This species is rather uniform throughout its geographical range. It 
most closely resembles M. marginata from which it differs in having a much 
larger wing to the fruit. Both species possess bracteoles (although in M. 
excavata these may be present or absent even on different parts of the same 
plant). Both have a spongy expanded base to the fruit and in both the radicular 
slit extends the length of the perianth tube. 

Bentham cited no specimens after his description of Kochia villosa var. 
humilis, but four specimens in herb. MEL which he had seen and were deter­
mined as such belong to M. excavata. A fifth , "Little River, Fullagar no. 4", 
is of M. decalvans, and a sixth, "Skipton, W. Whan. " doubtfully determined 
as Kochia villosa var. humilis, consists of a mixture of Maireana humillima 
and M. excavata material. In both editions of his Flora of South Australia, 
J. M. Black misapplied the varietal name, for all the specimens in his personal 
herbarium which had been so determined by him belong to M. trichoptera. 

21. Maireana trichoptera (Black) P. G. Wilson, stat. et. comb. nov. 
Kochia excavata var. trichoptera J. M. Black, Trans. Roy. Soc. S Austral. 47 :368 (1923). 
Lectotype : Wattaker Station [= Wartaka] . Gawler Range, 16 Sepi. 1912, S. A. White 
(AD 96312082). 
K. villosa var. /asioptera F. Muell., Fragm. 7 :12 (1869). Lectotype : Goginga Glen [ = Scrope 
Range], 17 June 1861, H. Beckler (MEL.) 

Erect woody perennial to 50 cm high. Branches slender, closely lanate. 
Leaves somewhat fleshy, semiterete, 5-10 mm long and 1 · 5-2 mm wide, obtuse, 
appressed pubescent. Flowers solitary, often spicate, hermaphrodite, densely 
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villous or woolly. Fruiting perianth pubescent all over or only on upper 
surface, often red when fresh ; tube (when fresh) ea. 4 mm high, medially con­
stricted, the lower half expanded into an excentric fleshy hollow stipe (the 
hollow being occupied, when in situ, by the cushion-shaped receptacle), the 
upper half shortly turbinate, (when dry the lower half (the stipe) shrivels to a 
varying amount and becomes firm or sometimes spongy, the upper half (the 
tube proper) becomes shallow and chartaceous); upper perianth flat, thin , 
shortly lobed , the radicular slit extending to wing and then down the tube as a 
prominent ciliate ridge ; wing simple, horizontal , chartaceous, =I: reticulately 
nerved , ea. JO mm diam. , with a single radial (radicular) slit. Utricle plano­
convex (Oat above); pericarp thin and glabrous; style very short. (Fig. 6E- F, 
Map I.) 
Distribution: Western New South Wales, north western Victoria, South Aus­
tralia, non-tropical Western Australia, and the southern portion of the Northern 
Territory. 
NEW SouTH WALES: Fowlers Gap, Aug. 1955, N. C. W. Beadle (NSW). 
VI CTOR IA: 5 km Nor Red Cliffs, 13 Ocl. 1972, T. l-/e11slwll (AD); Piangil , /-/.B. Williams1111 
(AD) . 
SouTH AUSTRALIA: Mt. Mary near Morga n,£. H. lsi11g 1962 (AD); Tregalana Stn., S. Bal'kel' 
253 (AD). 
WESTER N AUSTRALIA: 196 mi N of Geraldton, A. M. Ashby 1889 (PERTH); 39 mi Nol' 
Norseman, 9 Sept. 1962, T. E. H . Aplin (PERTH). 

Maierana trichop/era is a common and easily recognisable species. Jt 
differs very obviously from M. excavata (with which it had been included) 
by its erect habit , semiterete leaves, and more pubescent fruit. ln inland 
localities the plant tends to be more woolly than in coastal areas, a character 
which shows up most strongly in the fruit. 

It is nol clear whether Mueller i ntendcd to formally describe ' Kochia 
11i//osa var. lasioptera' as a new variety, since he cited no material; however, 
because his variety is here relegated to synonymy this matter is of no nomen­
clatural importance. The only specimen I could find in the Melbourne Herbar­
ium annoted by Mueller with this name is the one here selected as lectotypc 
(Beckler, 17 June 1861). 

Maireana trichoptera was included by Bentham (1870) within his rather 
broad concept of Kochia vi//osa [var. vi//osa ]* and, as noted previously, although 
named as a distinct variety by Mueller (J 869), was never recognised by him 
or others in any subsequent publication until J. M. Black independently des­
cribed it as a variety of K. excavata. 
*As is evidenced by 13entham's citation of the following specimens which are all M. trichop­
lera:- Victorian Expedition, 22 March 1861 (MEL 48955); Near Spencer Gulf, Oct. 1851, 
F. Mueller (MEL 44139); Great Australian Bight, E. A. Delisser (MEL 42134). 

It has been noted in the introductory pages that in all species of Maireana 
the flowers and fruits are methodically orientated in relation to the subtending 
leaf. This orientation can be readily observed in M. trichoptera because of 
the spicate arrangement of the fruits. When the phyllotaxy is an ascending 
clockwise spiral the radicle (and therefore also the radicular slit on the wing) 
occupies a lower right-hand position, and when anti-clockwise a lower left­
hand position. The direction of spiral changes at each successive division of 
branching. 

22. Maireana humillima (F. Muell.) P. G . Wilson, comb. nov. 
Koc!tia !tumillima F. Muell., Fragm. 9:168 (1875). Type: 13y the Murray, Murrumbidgee, 
Campaspe, and Edward rivers, F. Mi1eller (syn: "Campaspe" MEL, NSW; "Edwards" AD, 
MEL) . 

Small perennial herb branching at the woody base. Branches decumbent, 
slender, lanose. Leaves alternate, narrow-elliptical to narrow-obovate, 
acute, 7-12 (20) mm long, attenuate towards the base, tawny appressed villous. 
Flowers solitary, axillary, hermaphrodite, subtended by a pair of narrowly 
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ovate bracteoles ea. 1 · 5 mm long; upper perianth shortly lobed and densely 
woolly outside, tube glabrous and almost flat. Fruiting perianth woolly above 
and on upper side of wing, otherwise glabrous, dark brown when dry; tube 
cupular, 1 · 5-2 mm high, hard and crustaceous, faintly ribbed or smooth 
with a rounded boss-like base which is somewhat concave at the point of 
attachment; wing simple, circular, rigidly chartaceous, horizontal, ea. 12 mm 
diam., faintly nerved, with a radial (radicular) fold which sometimes develops 
into a slit; upper perianth horizontal, more or less covering ovary, shortly 
lobed, membranous on margin and thickened towards base, the radicular slit 
extending to wing and continuing down tube as a prominent rib. Utricle very 
thick, flat on top, pericarp crustaceous above otherwise membranous, very 
sparsely pilose to glabrous; endosperm copious. (Map 13.) 
Distribution: Central New South Wales, south to central Victoria. Usually 
found in heavy soil. 
NEW Sourn WALES: 7 mi SW of Lockhart, 21 Oct. 1964, E. F. Constable (NSW). 
VICTORIA: Charlton, May 1918, W. W. Watts (MEL). 

. Maireana humil!ima is similar in habit to M. excavata but the fruiting 
perianth may be distinguished by its being woolly above and by the absence 
of a spongy base. The wing of the fruit is also much firmer than is found in 
wings of otherwise similar species. 

23. Maireana georgei (Diels) P. G. Wilson, comb. nov. 
Kochia georgei Diels, Bot. Jahr b. 35: 184 f. 20b (1904) Type: Murrin Murrin, W. J. George 
(iso: MEL). 
K. stowardii S. Moore, J. Linn . Soc. Bot. 45: 189 (1920) . Type: Nungarin, Stoward 793 (BM) 

Compact rounded subshrub ea. 40 cm high. Branchlets slender, closely 
lanate. Leaves alternate, slender and semi-terete, 8-15 (30) mm Jong, 1-2 mm 
wide, fleshy, sparsely to densely sericeous (or glabrescent). Flowers solitary, 
hermaphrodite, ± glabrous except for woolly margin to Jobes; tube campanu­
late; perianth lobes erect with the radicular slit passing halfway down tube; 
ovary conical and passing into the solid style base, sparsely pubescent. Fruiting 
perianth glabrous except for the lobes; attachment basal or excentric, scarcely 
sunken; tube turbinate; slightly laterally compressed, thick walled and areolate, 
upper half somewhat fleshy on the outside when fresh but becoming wrinkled 
on drying, base solid and rounded, in all ea. 6 mm high and wide (at apex); 
wing horizontal, 15-20 mm diameter, thinly chartaceous, faintly nerved, 
with a single radial (radicular) slit ; upper perianth completely obscuring ovary, 
flat, deeply lobed, glabrous except for margins to lobes, the radicular slit 
extending to wing and part way down tube. Utricle discoidal; pericarp thin; 
style massive, hemispherical, hard but areolate, included within perianth. 
(Fig. 8A-C, Map 7.) 
Distribution: Western Queensland, western and central New South Wales, 
eremean South and Western Australia, and the Northern Territory. 

" QUEENSLAND: 16 mi NE of Duchess Township, R . A. Perry 4026 (AD). 
NEw Sourn WALES: 2 mi W of Cobar, J . C. DeNardi 220 (NSW). 
SOUTH AUSTRALIA: 7 mi w of Marree, R. Hilf 415 (AD). 
WESTERN AusTRALTA: Near Coolgarctie, A. M. Ashby 171 (AD) . 
NORTHERN TERRITORY: 13 · 5 mi E of Alice Springs, D. J. Nelson 36 (MEL). 

This species shows considerable morphological variability. Plants from 
central and northern Australia have leaves more slender and more densely 
sericeous than do plants from southern localities; in the Kalgoorlie to Southern 
Cross area of Western Australia the leaves may in fact be glabrescent. The 
fruiting perianth is normally flat on top; however, in plants from central 
Western Australia the perianth is often laterally compressed and the apex is 
then curved. 

Hybridization between M. georgei and Enchylaena tomentosa has been 
observed by the author at several places in Western Australia, wherever, in 
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fact, these species are growing together. Many of the herbarium specimens 
determined as M. georgei may also be hybrids, but this condition is not recog­
nizable on imperfect or immature material. The hybrid plants seen in the field 
have a more Jax habit than does M. georgei and the fruit , which is intermediate 
in form between the two species, falls readily even though the seed apparently 
matures. 

M. georgei may be distinguished from M. turbinata by the fruiting perianth. 
In the latter species it has a smooth tube and an entire wing without any radial 
slit, whereas in M. georgei it has a wrinkled tube (in the upper fleshy portion) 
and an obvious radial slit in the wing. 

The type of K. stowardii S. Moore, which is at the British Museum, was 
kindly compared with material of M. georgei by Mrs. Susan Downes . 

24. Maireana convexa P. G. Wilson, sp. nov. 

Ra11111/i dense sec! tenuiter lanali. Folia linearia vel semiteretia , .10- 20 mm longa, ± 
serieea. Peria11thi11n1 rruetifieans satis amplum; tubus late turbinatus ea. 3 mm altus et 
ad apieem 5 mm latus, basi rotunda ta, parietc erasso, duro ; ala ehartaeca ea . . 15 mm diam., 
rima nidieulari prnesenti; perianthium supernum eonvexum, durum, brevil"!r Janatum. 
Type: 19 km E of Leonora, Western Australia, loose straggly subshrub 2 111 high, fruit golden, 
26 Aug. 1968 P. G. Wilson 7269 (holo : PERTH, iso: CAN13, K, MEL, NSW). 

Open divaricately branched subshrub J- 2 m high. Branchlets slender, 
closely woolly. Leaves alternate, linear to narrowly semi-terete, 10-20 111111 
long, ea. 1 ·5 mm broad, fleshy, :l: sericeous. Flowers solitary, hermaphrodite ; 
tube campanulate, glabrous; upper perianth erect, deeply lobed and woolly. 
Fruiting perianth : attachment small, central ; tube broadly turbinate, ea. 3 m111 
high and 5 mm wide at apex , smooth, base rounded , wall thick hard and 
areolate; wing horizontal , chartaceous, ea. 15 mm diameter, faintly nerved, 
with a single radial (radicular) slit; upper perianth convex , hard , shortly 
woolly, lobed almost to base with the radicular slit extending to wing and half 
way down tube as a narrow overlap. Utricle turbinate; pericarp woolly; 
style massive, hard , and conical, included within perianth. (Fig. 8G-H, Map 
20.) 

Distribution: Western Australia, between 25° and 30° latitude as far east as 
the J 23 ° of longitude (Laverton westwards). 
WESTERN AUSTRALIA: Laverton, Sept. 1909, J. H. Maiden (NSW); 20 mi SE or Mileura HS, 
N. H. Speck 69.l (CANB, PERTH). 

This species is similar to M. georgei and shares with that species the large 
fruit and massive conical style. It may be distinguished by the larger, looser 
habit of the plant, and by the fruit which has a convex woolly upper perianth. 
M. conFexa is rather uniform in appearance throughout its geographical 
range. To the pasturalists of the Gascoyne area of Western Australia it is 
known as the 'mulga bluebush' (D. G. Wilcox, pers. comm.). 

25. Maireana turbinata P. G. Wilson, sp. nov. 
Ra11111/i dense sec! tenuiter Janati. Folia subteretia, obtusa, 5-7 mm longa, ± appresse 

villosa. Peria111hi11111 fruetifieans aureum glabrum; tub us turbinatus saepe ad basim ± attenu­
atus, crustaeeus, laevis, nitidus; ala chartaeea, 14- 20 111111 diam ., integra, rima radieulari 
absenli ; perianthium supernum applanatum; stylus eonieus, sparse lanalus. 
Type: 80 km S of Rawlinna, Nullarbor Plain, Western Australia, 3 Sept. 1968, P. G. Wilso!l 
7673 (holo: PERTH, iso: CANB, K, MEL, NSW). 

Divaricately branched subshrub 30- 60 cm high. Branchlets closely 
white Janate. Leaves alternate, subterete, obtuse, 5-7 mm long, sparsely to 
moderately appressed villous. Flowers solitary, axillary, hermaphrodite, 
glabrous except for the woolly margin to perianth. Fruiting perianth golden 
brown when mature, glabrous; attachment small; tube turbinate, often some­
what attenuate at the soild base, crustaceous, smooth and glossy; wing charta­
ceous, ± horizontal, simple, without any rad ial slit, 14-20 mm diameter, 
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very faintly nerved ; upper perianth flat and completely obscuring ovary, 
shortly lobed, the radicular slit extending to wing. Utricle depressed; pericarp 
membranous below and chartaceous above; style solid and conical, sparsely 
woolly, included within perianth. 
Distribution: South western Queensland, central and western New South Wales, 
north western Victoria, South Australia, and south eastern Western Australia 
(east of Kalgoorlie). (Fig. 8D-F, Map 3.) 
QUEENSLAND: Bowen Downs, 1873, Birch (MEL). 
NEW Sourn WALES: Corona, Barrier Ra., M . Collins 12 (NSW); Balranald, Lucas 91 (MEL). 
VICTORIA: Kulkyne State Forest, H. I. Aston 166 (MEL); Mildura, N. M . E . McDonald 
19 (MEL). 
SOUTH AUSTRALIA: Yudnapinna, Oct. 1943, N. T. Burbidge (ADW); Kimba, M . W. Ca11/field 
259 (AD). 
WESTERN AusrRALTA : Kalgoorlie, C. H. Ostenfeld 342 (PERTH) ; 2 mi S of Reid, T. E. H . 
Aplin 1666 (PERTH). 

Maireana turbinata has usually been determined in herbaria as 'Kochia 
georgei'. For further comment see note under this latter species. 

A plant which appears to be a hybrid between M. turbinata and En­
chylaena tomentosa has been collected at Paralana Hot Springs, ea. 115 km 
ENE of Leigh Ck, S.A. (R . H. Kuchel 2678, AD). The mature fruit is about 
the size of that found in the former species but it has a rounded tube with an 
erect entire wing. The fruiting perianth when fresh was 'bright orange coloured 
and fleshy'. The seed was fertile and two plants which were produced from 
them in the Botanic Garden, Adelaide, bore similar but much smaller fruit (tide 
Hj . Eichler in litt.) . Similar specimens are represented by the following collec­
tions: Scrope Range, New South Wales, 1860, H. Beckler (MEL 48999); 
Broken Hill, Sept. 1924, A. Morris (AD 9631053); Manangatang, Victoria, 
1972, R. Johnston (PERTH); Roopena Stn., Eyre Peninsula, S. Barker 263 
(AD). 

In none of these is it indicated whether the plants were growing with 
M . turbinata and E. tomentosa, but from the known distribution of the two 
species this would appear to have been possible. 

26. Maireana murrayana (Ewart et Rees) P. G. Wilson, comb. nov. 
Kochia 11111rraya11a Ewart et Rees, Proc. Roy. Soc. Viet. ser. 2. 22 :16 (1909). Type : Mt. 
Narryer, Murchison River, 10 Nov. 1908 (holo: MEL, iso : PERTH). 

Subshrub ea. 0 · 3 m high, densely and closely lanate on branches and 
leaves. Branches stout, bearing on older portions the hard prominent leaf 
bases. Leaves alternate, sessile, thick and fleshy, narrowly oblong, obcuneate, 
ea. 20 mm long, convex below, rounded at apex. Flowers hermaphrodite, 
solitary, globose, densely woolly. Fruiting perianth large; attachment broad 
(ea. 2 mm diam.), flat; tube turbinate, 3-4 mm high, smooth, glabrous, with 
thick and woody walls; wing simple, horizontal, flat, chartaceous, ea. 20 mm 
diam., glabrous below, sparsely woolly to glabrescent above, with a single 
radial (radicular) slit; upper perianth slightly convex, thick, hard, densely 
woolly, completely obscuring utricle, ea. 8 mm diam., shortly lobed with the 
radicular slit extending to wing and a short distance down tube. Utricle 
turbinate surrounded by long woolly hairs which arise from base of cavity; 
pericarp thin, sparsely woolly above; base of style (included portion) hard and 
turbinate, upper (exserted portion) slender but deciduous. (Fig. 81-J.) 
Distribution: Known only from two collections (including the type) made 
between the Upper Gascoyne and Murchison Rivers, Western Australia. 
WESTERN AUSTRALIA: Dairy Creek Stn., D. G. Wilcox 164 (PERTH). 

27. Maireana astrotricha (L. A. S. Johnson) P. G. Wilson, comb. nov. 
Kochia astrotricha L. A. S. Johnson, Conte. N .S. Wales Nat. Herb. 1 :343 (1951). Type: 
Silverton, New South Wales, J. M. Pidgeon and J. W. Vickery (holo: NSW 7945). 
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Rounded divaricately branched shrub to I m high covered on branches 
and leaves with a close dendritic tomentum . Leaves alternate succulent, 
narrowly to broadly obovoid, attenuate at the base into a short petiole, in all 
5- IO mm long. Flowers polygamo-dioecious, the male hemispherical and the 
female globose, sometimes minutely bibracteolate; perianth densely tomentose 
outside, shortly lobed with the radicular split extending to tube. Fruiting 
perianth dentritically tomentose except for the glabrous wing ; base small, 
slightly hollowed ; tube turbinate, ea. 3 mm high, thick-walled and smooth 
except for a faint radicular ridge; upper perianth convex, thick, deeply lobed 
and completely obscuring ovary ; wing simple, chartaceous, horizontal , with a 
single radial slit, 15- 20 mm diam., pale to dark brown when dry; pericarp 
tomentulose, style included or slightly exserted, embryo thick, endosperm 
small to absent. (Map 12.) 
Distribution: Western New South Wales, central and northern South Australia , 
and the Northern Territory south of Alice Springs. 
NEW Sounr WALES: 27 mi NW of Menindee, J. H. L eigh W261 (NSW). 
SOUTH AUSTRALIA : Andamooka Island , Lake Torrens, .f. Z. Weber 1353 (AD). 
NoRTHEnN TERRITORY: Ayers Rock , D. E. Symon 80 (ADW) . 

Usually found in well-drained stony or gravelly soil in open situations. 
Most herbarium specimens seen of th is species have been female plants , 

a few have had hermaphrodite flowers and one specimen had only male flowers . 
Since normally only fruiting material is gathered it may be assumed that 
M . astrotricha is predominantly dioecious. 

Prior to its description this species had either been confused with .M. scdi­
folia or had the name 'Kochia planif'olia' wrongly applied to it. M. astrotricha 
may be readily distinguished from these, and from superficially similar species, 
by the dentritic hairs wh ich make up its indumentum. 

28. Maircana sedifolia (F. Muell .) P. G. Wi lson, comb. nov. 
Kochia sedifi>lia F. Muell., Tra ns. & Proc. Viet . Inst. Adva nce111. of Sci. I : 134 ( 1855). Lcclo­
type : Wentworth, Darling River, Mrs Ford 12 (holo : MEL, iso: NSW ); l'or lec totypiflcation 
SlC L. A. S . .Johnson, Cont r. N.S. Wales Nat. He rb. I :344 ( 1951 ). 

Divaricately branched compact dioecious shrub ea. I m high covered 
with a close bluish grey woolly tomentum. Lem·es alternate, fleshy, narrowly 
obovoid, 4- 8 mm long, rounded at apex and slightly narrowed to a sessile base. 
Flowers in pairs, normally only one maturing, closely woolly, the female 
globular and the male hemispherical with short lobes. Fruiting perianth 
straw-coloured or pale brown when dry; attachment slightly concave; tube 
hemispherical to turbinate, ea. 2 mm high and 2- 3 111111 wide at apex , firm but 
thin-walled except for the thick base, sparsely woolly ; wing simple, horizontal, 
chartaceous, ea. 10 mm diam., glabrous, with faint radial nerves and a single 
radial (radicular) slit; upper perianth fiat or slightly convex, closely woolly, 
deeply lobed with the tips usually infolded, radicular slit extending to wing. 
Utricle piano-convex (flat above); style short and thick , woolly. (Map 15.) 
Distribution : South western New South Wales , north western Victoria, South 
Australia, south eastern Western Australia, southern Northern Territory. 
NEW Sounr WALES: Broken Hill, Jan. 1920, A. Morri;· (NSW); 30 mi W of Wentworth , 
20 Aug. J 946, J. Vickery (NSW). 
VICTORIA: Mildura, 5 Sept. 1912, H. B. Williamso11 (MEL). 
Soun1 AUSTRALIA: 75 mi S of lnnamincka, J June 1967, H . .!. de S. Disney (NSW); Mt. 
Mary, 19 Sept 1964, A. Hall (AD); Koonalda Cave, D. E. Sy111011 4690 (NSW). 
WESTERN AUSTRALIA : Reid, E. McCramm (PERTH); Lake Nyanga, Jan . 1962, W. H . Bulter 
(PERTH). 
NORTHERN TERRITORY: Camichael Crag, George Gi ll Ra., G. Chippendale (NT 10369). 

This species is often found in calcareous soils and is one of the principal 
shrub species over much of the southern eremean area of Australia. It is 
the species most frequently referred to as 'blue-bush'. 
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Maireana sedifolia has frequently been confused in herbaria with M . astro­
tricha. The two may be readily distinguished by the woolly indumentum of 
M. sedifo/ia which is made up of simple (not branched) hairs and by the flowers 
of this species being consistently in pairs. 

29. Maireana spongiocarpa (F. Muell.) P. G. Wilson, comb. nov. 
Kochia spo11giocmpa F. Muell., Viet. Nat. 3 :92 (1886). Lectotype: J. Cotter, Carlaroo 
(cited by Mueller as 'Caiwarro') (MEL 44100, iso :? NSW 126230). 

Woody perennial or dwarf shrub to 30 cm high. Branchlets thin , densely 
white lanate with smooth curly hairs. Leaves well spaced, alternate, fleshy, 
narrowly terete or fusiform, 8-15 mm long, acute, glabrous, dark green. Flowers 
hermaphrodite, solitary, subglobular, glabrous except for the woolly margin 
to lobes. Fruiting perianth glabrous, usually dark brown when dry; attach­
ment small ; tube spongy, swollen and subglobular, easily crushed, ea. 8 mm 
high and wide, rounded at base, inner layer fibrous ; upper perianth flat and 
closed, very shortly lobed with the radicular slit extending to wing; wing 
simple, horizontal, entire, 12-15 mm diameter, thinly chartaceous, very faintly 
nerved, very shortly decurrent (opposite the radicle) as a fused double vertical 
membrane on to the tube. Utricle shortly and truncately turbinate, glabrous, 
situated in upper half of tube. (Fig. 4C-D, Map 6.) 
Distribution: Western New South Wales, northern and central South Australia, 
southern portion of the Northern Territory. 
NEW SOUTH WALES: Barrier Range, 1889, Mrs Irvine (MEL). 
SouTH AusTRALlA: Mt . Parry, Sept. 1883, R . Tate (MEL); Pedirka, T. R . N. Lothian 4663 
(AD). 
NORTHERN TERRITORY : 11 mi SW ofDelny HS., G. Chippendale 6479 (NT); 27 mi E ofBagots 
Ck., George Gill Ra., G. Chippe11dale (NT 3588). 

The wing in the position opposite the radicle is usually indented or partly 
slit. At this point it is actually divided and the two ends turn downwards 
along the tube but with their inner faces fused. The small vertical wing so 
formed is apparently homologous (and develops in a similar manner) to the 
vertical wings in M. triptera. 

The inner fibrous layer of the perianth tube has a similar form to that 
found in the tube of M . triptera, M. erioclada and M. pentatropis; that is, 
the lower half of the tube is solid or, in the case of M . spongiocmpa, consists 
of a solid core surrounded by a thick spongy layer. 

The fruit of M. spongiocarpa differs most noticeably from that of M . 
campanulata in the presence of the short vertical wing on the tube. 

30. Maireana campanulata P. G . Wilson, sp. nov. 
Ramuli dense sed tenuiter tomentosi, pilis breviter ramulosis. Folia gracilia, teretia, 

acuta, 8- 15 mm longa, glauca, glabra. Perianthium fructificans campanulatum, glabrum; 
tu bus spongiosus, cupulatus, ea. 6 mm diam., basi rotundata; perianthium supernum applana­
tum; ala chartacea, integra, angusta, ea . 10 mm diam., rima radiculari absenti . 
Type: 3 mi W of Santa Teresa Mission, Northern Territory, 17 Aug. 1956, M. Laza rides 
5734 (holo : NSW, iso : MEL, PERTH). 

Grey dwarf shrub 20- 60 cm high. Branchlets very closely tomentose 
with pale fawn shortly branched hairs . Leaves slender-terete, acute, 8-15 mm 
long, succulent, glaucous, glabrous (when mature) . Flowers hermaphrodite, 
solitary, ovoid, glabrous. Fruiting perianth campanulate, glabrous, attach­
ment small; tube spongy, cup-shaped, ea. 6 mm high and wide, rounded at 
base, inner layer fibrous ; upper perianth very shortly lobed, ± flat except for 
the short upturned lobes in centre, radicular slit very short; wing thinly charta­
ceous, horizontal, entire, rather narrow, ea. 10 mm diam., with no radial slit. 
Utricle hemispherical, glabrous, situated in upper half of tube (the lower half 
being spongy); style included, stout. (Fig. 4A- B, Map 23.) 
Distribution : Western Queensland, northern South Australir, and the Northern 
Territory. 
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QUEENSLAND: South of Selwyn, C. H. Gillens 695B (NSW). 
Sounr AUSTRALIA: Balcanoona, Flinders Range, HJ. Eichler .19632 (AD). 
NORTHERN TERHITORY: 24 mi S of Alice Springs, R. Swinboume 406 (AD, NSW). 

This plant is found in well drained situations such as the rocky slopes of 
hills. 

M. campanulata is similar in appearance to M. spongiocarpa. 1t differs 
from that species in having lllOre slender leaves (which are glaucous, not dark 
green), in the smaller fruit which has no vertical wing, and in the different 
stem indulllentum (very closely tomentose with shortly branched hairs). 

31. Maircana polypterygia (Diels) P. G. Wilson, comb. nov. 
I<ocl1ia polyptr'rygia Diels in Diels et Pri1.zel, Bot. Ja hrb. Syst. 35: 183 fig. 20 E-F ( 1904). 
Type: Gascoyne R. near Carnarvon, Diel.I" 3711 (B, n.v., destroyed?). 

Colllpact undershrub ea. 70 cm high. Branchlets closely lanate. Leai1es 
alternate, fleshy , semiterete to spathulate (rounded below), appressed pubescent, 
8- 15 mm long. Flowers solitary, usually dioecious , glabrous apart from the 
pubescent lobes. Fruiting perianth glabrous apart from pubescent lobes; 
attachment small; tube cupular, 2 ·5- 4 mm high, weakly crustaceous (slightly 
fleshy when fresh) , with a hori zo ntal wing at apex and base and several illl­
perfectly devel oped vertical wings, these all chartaceous and faintly nerved; 
apica l (horizontal) wing circular, 7- 10 mm diam., usually with a single radial 
(radicular) slit from the margins of which a pair of vertical wings run down 
the tube to meet with the basal (horizontal) wing, the latter is similar to (but 
slightly smaller than) the apical wing and is attached to the tube at or slightly 
above the base, in addition to the pair of vertical wings connected to the radi­
cular slit up to four other vertical wings may be to some extent developed as 
outgrowths from the ribs ; upper perianth convex, firm, lobed to the wing. 
U1ricli! piano-convex (flat above). glabrous, occupying the lower half of the 
tube ; style slender puberulous, included. (Fig. 7C- D, Map 9.) 

Distribution: North western Western Australia between Exmouth Gulf and 
Shark Bay. 
WL~· 1rn N AusrnAUA: 14 mi E or Bullara HS., A . S. Ge01ge 1250 (PERTH); 21 km E or 
Carnarvon, P. G. Wilson 8380 (PERTH); 5 mi W of Hamelin Sln., ./. W. Green 1441 (PERTH). 

Found principally in loam or clay soils on 'salt bush flats' . 

32. Maireana triptera (Benth.) P . G. Wilson, comb. nov. 
Kocl1ia 1ni1tera Benlh., FI. Austral. 5:185 (1870). Type: "N.S. Wales. Darling river, 
Victorian Expeclilion; Mount Murchison, Giles. W. Australia, Drummond." (syn: "Between 
Yuin and the Murchison River, Giles" MEL). 
[K. triptera var. penraprera a uct. non Black: .Black, FI. S. Austral. 199 (1924); Ewart, FI. 
Viet. 461 (1931).] 

Compact bluish green subshrub to 50 cm high, glabrous except for slight 
pubescence in leaf axils and occasional pilosity on young shoots. Branches 
striate. Leaves dense, succulent, slender and semi-terete, acute, ea. 1 cm long. 
Flowers usually hermaphrodite, solitary, ovoid, perianth deeply lobed. Fruiting 
perianth glabrous, glossy, dark brown to black when dry, frequently congested 
along branches ; tube turbinate, crustaceous, lower half hard and solid; wings 
chartaceous, in two series; vertical wings 5 (one or two of which are sometimes 
undeveloped), alternate to perianth lobes, running length of tube and fusing 
with horizontal wing ; horizonta l wing flat, ea. 8 mm diam. , entire, without a 
radicular slit but radially sulcate opposite the radicle ; upper perianth flat , the 
Jobes imbricate, hard , and completely covering ovary, radicular slit extending 
to wing. Utricle hemispherical , pericarp thick and hard at apex, style short 
and included. (Map 16.) 
Distribution: North western Queensland, central and western New South Wales, 
north western Victoria, South Australia, central Western Australia from 
Martie Bar south to Kalgoorlie, so uthern half of the Northern Territory. 
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QUEENSLAND: Mt. Isa, May 1952, Mrs. M. Morris (BRI). 
NEW SOUTH WALES: Broken Hill, 20 Apr. 1920, A . Morris (ADW); 30 mi W of Euston, 
T. M. Whaite 1841 (NSW). 
VICTORIA: 13 mi SE of Mildura University, 11 Apr. 1948, B. Easterbrook, n .v. (MEL?, 
cited by Gauba, Viet . Nat. 66:13 (1949)). 
SOUTH AUSTRALIA : 5 mi E of Coober Pedy, 5 Dec. 1960, D . E. Symon (ADW); Lilydale, 
15 Aug. 1967, S. Barker (AD) . 
WESTERN AUSTRALIA: 24 km E of Dalgety HS., P. G. Wilson 8480 (PERTH); 64 mi N of 
Paynes Find, K. Allan 88 (PERTH); 5 mi S of Giles, R.H. Kuchel 181 (AD). 
NORTHERN TERRITORY: 11 mi W of Arltunga Ruins, D. E. Symon (ADW); 250 mi N of Alice 
Springs, C. E. F. Allen 673 (NSW). 

This species although widely distributed exhibits very little regional 
variation. It may be readily distinguished from both M . erioclada and M. 
pentatropis (which species also have vertical wings on the perianth tube) by 
the absence of hairs on the mature branchlets. Occasionally small bracteoles 
are present but these are sometimes obscured by the pubescence in the leaf axil. 

33. Maireana erioclada (Benth.) P. G . Wilson, comb. nov. 
Kochia triptera var. erioclada Benth., FI. Austral. 5:185 (1870).-K. erioclada (Benth .) Gauba, 
Viet. Nat. 65 :163 (1948). Lectotype : Western Australia, J. Drummond 432 (iso: MEL 
42072). 

Bushy undershrub to 60 cm high. Branches densely and closely lanate. 
Leaves alternate, spreading, fleshy, narrowly obovoid to clavate, to 10 mm 
long, glabrous, apex rounded. Flowers solitary, hermaphrodite, ovoid, 
glabrous apart from the woolly ciliate lobes; tube shortly hemispherical 5-
ribbed; upper perianth erect and divided to tube into broad imbricate lobes. 
Fruiting perianth glabrous (not glossy); attachment small; tube narrow­
funnelform (the lower half solid), with 5 vertical semi-circular chartaceous 
wings that alternate with the perianth lobes and which are connate to the 
horizontal wing and to the tube throughout its length; horizontal wing simple, 
ea. 12 mm diam., somewhat radially sulcate at attachment to vertical wings, 
with a single radial (radicular) slit one edge of which is continuous with a 
vertical wing while the other passes into a short flap which passes downwards 
to become fused to the same vertical wing; upper perianth convex, divided 
to wing into broad soft imbricate lobes. Utricle turbinate, saucer-shaped at 
apex, pericarp thin and glabrous, style short, included. (Map 24.) 
Distribution: South western New South ·wales, north western Victoria, southern 
South Australia and southern Western Australia (except for the south-west 
district). A frequent invader of disturbed areas along roadsides. 
NEw SOUTH WALES: Near Balranald, 31Aug.1962, M. E. Phillips (PERTH ex CBG) . 
VICTORIA: Manangatang, H. B. Williamson 2761 (MEL). 
SOUTH AUSTRALIA: Kyancutta, Eyre Peninsula, B. J. Blayloclc 1236 (AD). 
WESTERN AUSTRALIA: 37 mi E of Widgiemooltha, 16 Aug. 1958, R. Filson (PERTH). 

Kochia triptera var. erioclada Benth . was based on two collections, one 
from Western Australia which was in effect chosen by Gauba (1948) as the 
lectotype, and the other which was cited by Bentham as 'Murray desert, Herb. 
F. Mueller'. I have been unable to find the latter specimen in the herbarium 
of the Royal Botanic Garden, Melbourne. 

Maireana erioclada has consistently five wings which are connate to the 
tube throughout its length and in these characters it may be distinguished 
from M. pentatropis. For comments on possible hybridization between the 
two see notes under the latter species. 

34. Maireana pentatropis (Tate) P. G. Wilson, comb. nov. 
Kochia pentatropis Tate, Trans. Roy. Soc. S. Austral. 7 :67 (l885). Lectotype: Aroona Range, 
Lake Torrens, R. Tate (MEL 43977), cf. Gaub:i, Viet. Nat. 66:13 (1949). 
K. ostenfeldii Paulsen, Dansk Bot. Arkiv 2:60 (1918). Type: Kalgoorlie, Ostenfeld 324 an:i 
326 (syn: PERTH no. 324). 
K. decipiens Gauba, Viet. Nat. 65:165 (1948). Type: Loveday, 15.xi .1942, E. Gauba (MEL). 
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Erect woody perennial to 60 cm h igh. Branches closely white lanate and 
shortly pilose in leaf axils. Leaves fleshy , subterete, ea. 10 mm long, glabrous 
(sometimes long pilose when young). Flowers hermaphrodite, solitary, 
ovoid, usua ll y somewhat dorsiventrally compressed; tube hemi spherical , 
glabrous; peria nth erect, shortly 5-lobed with the radicular slit extending 
into the tube, den sely woolly villous to wards margi n ; ovary and sty le glabrous. 
Fruiting perianth glabrous except for the densely woolly ci liate peri a nth lobes, 
dar k brown when dry; tube turbinate, ea. 4 mm high, lowe r ha lf solid , walls 
crustaceous, with 3- 5 vertical fan -shaped wings which alternate with the 
perianth lo bes and are usuall y restri cted to the lower half of the tube; horizontal 
wing circular, flat , to 12 mm diam., simple with a s ingle radi a l (rad icular) slit ; 
upper perianth convex or arched, the lobes imbricate and den sely woolly­
pilose towards margin, radi c ular slit passing into a pex of tube. Utricle tur­
binate, thin walled , sa ucer-shaped at apex, style included. (Map 10.) 

Distribution: Western New South Wales, north western Victoria, South Aus­
tralia (south of 29 ° latitude), central and so uth eastern Western Australia. 
NEW SOUTl-1 WALES: 18 mi NW or W ilca nnia , E. F. Constable 4628 (NSW) ; Eusto n, A . Morris 
1501 (NSW). 
VICTOR IA: 2 1 mi SW o r Mildura, ./. C11/li111(}re 45 (M EL); Ca rdross Lake, 4 mi w o r Red 
Cliffs, Aug. 1940, ./ . /-/. Wi/!i.1 ( M EL). 
SO LJ Tl-1 AUSTRALIA: Tal lari nga Well, ea. 140 km w or Coober Pccly, T. R. N. Lotlria11 3795 
(A D) ; Morgan, D. E. Sym{/11 3567 (ADW). 
WESTERN AUSTltALIA: Lake Austin, T. E. H . Aplin 2542 (P ERT H) ; 22 mi E o r Zanthus, 
R. D. Royce 5592 (PE RT H). 

The vertical wings on the tube are normally 3- 5 but occasionally at the 
radi c ular sli t a narrow wing develo ps on both s ides giving six wings in all. 
These are usuall y restricted to the base of the tube but occas ionally may extend 
to the horizontal wing and then ha ve a simi lar appeara nce to those of M. 
erivclada. The lat ter co nditi o n is met with in some specimen s from New South 
Wales and So ut h Australia and is round in the lecto type or the species . 

Maireana pentatropis had , previ o us to Dr. Gauba's pape rs o n the su bject, 
been con fused with M. crioclada with wh ich it is sym pat ri c over much of its 
range. In M. erioclada the tube is narrower, the vertical wings always 5 a nd 
they co nsis tently extend to the top of the tube where they fuse with the ho rizon­
tal wing. .In addition the upper perianth in M. erioclada is only slightly convex 
a nd only sparsely ciliate. Further distinguishing characters a re found in the 
indumentum and leaves. Jn .M. erioclada the indumentum is entirely closely 
woolly whereas in M . pentatropi s the branches are shortly pilose in the leaf 
axils, and the leaves of young shoots are often long pilose. 

35. Maireana schistocarpa P . G. Wilson, sp. nov. 
Ramuli dense tomentosi. Folia anguste terctia, carnosa, 5-12 mm longa, acuta, appresso 

villosa . Peria111hi11m fructificans debile, praeter alam glabram sparse pilosum, in statu, 
sicco stra mineum ; tubus late turbina tus ea. 2 111111 altus ; ala chartacea, 12- 15 111111 diam. 
levi ter nervata, rima radiculari praesent i et in tu bum continua; rima tubo per alas vcrticales 
ma rginata; perianlhium s upcrnum ercctum, pryamindale, ea. 4 mm al tum, lo bis incurvis . 

Type: .12 mi W of Hucki tta S tn. , Northern Territory, 9 Sept. 1957, M. Lazarides 5940 (holo : 
NSW, iso : PERTH ). 

Divaricately branched subshrub 0 · 5- 1 111 high. Branchlets densely 
lomentose. Lea ves slender-terete, fleshy, 5- 12 111111 long, acute, appressed 
villous with simple hairs. Flowers hermaphrodite, solitary or rarely pa ired , 
globular, densely tomentose, shortly lobed with the radicular slit extending 
almost to base of perianth ; ovary and sty le pilose. Fruiting perianth soft 
and easily crushed , sparsely pilose both inside and outside except on wing, 
straw-coloured when dry ; attachment small ; tube broadly turbinate, ea . 2 
111111 high , with a ver tical slit opposite the radicle extending half way down ; 
wing ± hori zontal , simple, chartaceous, J2- 15 mm dia m. , very fa intly nerved, 
with a single radia l (radicular) slit from whose margins the wing passes down 
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the tube as two membranes, one either side of the vertical slit on the tube; 
upper perianth erect and pyramidal, ea. 4 mm high, the short rounded lobes 
incurved and closing apex of fruit. Utricle truncately turbinate, thin walled, 
pilose; style pilose, included. (Fig. lOC-D, Map 8.) 
Distribution: South western Queensland, north western New South Wales, 
central South Australia, southern portion of the Northern Territory. 
QUEENSLAND: Dynevar Lakes, 24 mi W of Thargomindah, 24 Sept. 1963 , M. E. Phillips (NSW). 
NEW SouTH WALES: 36 mi W of Wilcannia, 20 Sept. 1949, D. McFar/ane (NSW); White Cliffs, 
July 1906, E. P. O'Reilly (NSW). 
SouTH AusTRALIA: Yudnapinna, ea. 75 km NW of Port Augusta, Aug. 1955, F. M. Hi/1011 
(AD); 30 mi W of Mabel Ck. HS., N. Forde 321 (CANB). 
NoRTl-JERN TERRITORY : 8 mi N of Kulgera, S. A. Parker 177 (NT); 4 mi E of The Garden 

·' HS., D. J . Nelson 1278 (NSW, NT); Mt. Riddock Stn ., P. K. Lati 3160 (PERTH). 
This species may be distinguished from M. pyramidata, to which it is most 

closely allied, by its longer and more slender leaves which have an indumentum 
of simple hairs only, and by the fruiting perianth in which the wing passes 
down the tube on either side of the radicular slit. 

Maireana schistoccrpa is apparently a local although widespread species. 
From the data on herbariurn specimens it would appear to be associated with a 
variety of habitats such as sand dunes, quartzite hills, and beneath mulga on 
red sand flats. 

36. Maireana pyramidata (Benth.) P . G. Wilson, comb. nov. 
Kochia pyramidata Bentham, FI. Austral. 5 :186 (1870). Type : Lachlan R., A. C111111i11gham 
(n.v.); sandhills near the Darling, H. Beckler (syn: MEL) ; Murray desert (syn: MEL). 
K. lobostoma F. Muell. , Viet. Nat. 3:92 (1886).-K. pyramidata var. lobostoma (F. Muell.) 
F. Muell, ex Moore et Betche, Handb. FI. N.S. Wales 110 (1893). Type: Between the Lachlan 
and Darling Rivers, J. Bmckner (MEL). 

Compact divaricately branched subshrub ea. 1 m high. Branchlets 
lanate (sometimes sparsely so). Leaves spreading, subterete, acute, 2-6 mm 
long, shortly appressecl pubescent the indumentum being made up of fine 
woolly hairs with short branchlets (dendritic) and with scattered coarse smooth 
tricho;11es. Flowers predominantly unisexual (the plants frequently dioecious), 
shortly woolly . Fruiting perianth pale brown to black when dry; attachment 
small; tube flat to shortly turbinate, thin walled and readily crushed, sparsely 
puberulous; wing chartaceous, horizontal , simple, to 12 (16) mm diam . (often 
much smaller), entire or with a single radial (radicular) slit, faintly nerved ; 
upper perianth erect, pyramidal , 2-4 mm high, puberulous, soft, lobed about 
half way with the radicular slit usually extending to the wing. Utricle turbinate 
to ovoid , thin walled, glabrous to sparsely pilose, extending above the wing 
into the cavity formed by the upper perianth ; style pubescent and, with the 
stigmas, included. (Fig. IOA- B, Map 9.) 
Distribution : Central and western New South Wales, north western Victoria, 
central and eastern South Australia, central Western Australia between 22° 
and 31 ° latitude. 
NEw Soun-r WALES: JO mi W of Broken Hill, L. A . S . Jo'111so11 637 (NSW); Cobar, Nov. 
1921 , E. Reuss (NSW). 
Y1crnR1A: 3 mi NE of Red Cliffs, J. Cullimore 13 (MEL) ; Junction of Murray and Darling 
Rivers, 1889, Mrs. Holding (MEL.) 
SOUTH AUSTRALIA : Tarcoola, 21 Sept. 1920, E. H. Ising (ADW); Manunda HS., 35 km SE 
of Yunta, N. N . Donner 352 (AD). 
WESTERN AusTRALIA : Upper Rudall River area, P . G. Wilson 10448 (PERTH) ; Lake Throssell, 
A. S. George 4685 (PERTH). 

Herbariurn specimens show considerable variation both in leaf and in 
fruit characters. Most of this variation is probably due to differences in 
growth conditions, for plants collected at different times from the same locality 
may exhibit marked changes in leaf and fruit size. Variations in the perianth 
may be found in different fruits on the same plant, such as the radicular slit 
in the wing which is sometimes manifest as also the radicular slit in the upper 
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perianth. Occasionally a verti cal membrane connects the wing to the upper 
perianth a t the position otherwise occupied by t he radicular slit, but this 
m embrane does not extend downward s on to t he tube as it does in M. schisto­
cmpa. 

Maireana pyramidata is often fo und growi ng with M. sedif'olia. ]t is 
appa rent ly Jess pa lata ble to sheep than the latter and under grazing pressure it 
may take over in what were previously mi xed comm un ities of the two species. 

37. Maircana melanocoma (F. Muell .) P. G . Wilson , comb. nov. 
Kochia mela11oco111a F. Muel l., Fragm. 12: 14 (1882). Type: Gascoyne River, 1882, J Forrest 
(holo : MEL). 

Diffuse woody perennial to 50 cm high , glabro us except for small tufts 
of wool in leaf axils . .Branches slender, striate, freq uentl y bearing persistent 
leaf bases. Leal'es fle shy, sem iterete to very narrowly fu siform, J0- 20 mm 
Jo ng (s maller on flowering shoots), acute glauco us. Flowers spicate, so lita ry, 
hermaphrodite, glabrous. Fruiting perianth. glabrous (but bearing hair-like 
emergences), pa le green to gol d or pa le red when fresh , black when dry ; 
attachment sma ll ; tube convex to shortly turbinate, smooth, th ick walled 
and crustaceous with a thick hard base; wing horizontal, si mple, finely nerved, 
12- l4 mm diam., without any rad ia l slit ; upper perianth prominently convex 
(enti rely obscuring utri cle), thick and hard, sho rtly lobed, covered with numer­
o us ha ir-like emergences up to 6 mm Jo ng. Vtricle discoidal ; perica rp glabrous, 
c rustaceous above; style hard and sho rtly exse rted. (Fig. 7E-F, Map 22.) 
Distribution: North western portion of eremean Western Australian. 
WESTERN AUSTRALIA: Nanni ne, Scpl. 1903, W. V. Fitz![erald (NSW, PERTH) ; 4 mi from 
Wongawol lo Carnegie Sin., A. R . Fairall 1933 l PERTH). 

Maireana melanocoma may be readil y distinguished from other species 
beca use or the hair-like emergences on the fr uit. These emergences coalesce 
at their base to form a t hick ha rd covering to the perianth. 

This species is similar in fruit , and in leaf and stem morphology, to .M. 
thesioides, to which it is probably most closely related. It is usua ll y fo und o n 
rocky hil lsi Jes but has also been recorclecl rrom a variety or o ther hab itat s. 

38. Maircana cannonii (J.M . Black) P. G. Wilson , co m b. nov. 
Kochia cw111011ii J. M. Black, Trans. & Proc. Roy. Soc. S. Austra l. 43 :29 tab. 6 ( 1919). Lecto­
lypc: Leigh Creek, 12 Aug. 1918, W. A. Ca1111011 (AD, iso: M EL). 

Small much branched subsh ru b. .Branchlets ve ry closely woolly. Lec111es 
opposite, fleshy , sess ile, semi-terete, 5- 6 mm Jong, shortly sericeous ; base 
broad so mewhat spurred ; apex recurved. Flowers solitary, densely pilosulose. 
Fruiting perianth strongl y depressed, spa rsely pilosulose above, glabrous below ; 
attachment broad and flat , ea. 0 ·7 mm di a m., tube shortl y hemispherical, ea . 
2 · 5 mm diam ., c rustaceous, faintly ribbed; wing simple ; circul a r, hori zo ntal 
chartaceo us, faintly nerved , ea. 6 mm diam ., with a single radial (radicula r) 
slit ; perianth slightly convex, shortly lobed , the radicular slit extending to 
wing ; utricle pilosulose; style hard a nd exserted. (Map 25.) 
Distribution: South Australia, between Pt. Pirie and Leigh Creek. 
Sounr AUSTRALJA : Telowie, 22 Sept. 1906, .l. M . Black (AD); Port Augusta, anon. (AD); 
Between Fl inders R ange and Lake Torrens, Mrs J.P. Richards (M EL). 

Apparently a rare species a nd know n only from the specimens c ited above. 

39. Maircana platycarpa P. G. Wilson, sp. nov. 
Ramuli tomentosi. Folia plerumque opposita, linearia vel naviculiformia, sess ilia, 

dense se ricea. Peria111hi11m fructifica ns valde clepressum ; tubus planus vel leviter convex us, 
4-6 mm diam., crustaceus vel cartilagineus, glaber; ala integra, ( 10) J 5- 23 111111 diam., chartacea, 
infra glabra, supra Jana to pubernla vel glabrescens; perianlhium supernum convex um, Jana to 
pubenrlum; styl us teres, durus, J · 5- 2 mm longus, prominenle exsertus. 
Type: 80 km N of Laverton, Western Australia, clay flat, 27 Aug. 1968, P. G. Wilson 7326 
(holo: PERTH, iso: CANB, K). 
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Brittle much branched undershrub to 60 cm high. Branches woolly. 
Leaves usually opposite, linear to semiterete or naviculiform, 7-12 mm long, 
obtuse to acute, sessile, densely sericeous (at least when young). Flowers 
hermaphrodite, solitary, ovoid, with a flat glabrous base and closely woolly 
perianth. Fruiting perianth very depressed, pale gold when dry; attachment 
small; tube flat or slightly convex, 4-6 mm diam., smooth or faintly ribbed, 
crustaceous or cartilaginous, glabrous ; wing continuous with tube, simple, 
flat or somewhat recurved around stem, (I 0) 15-23 mm diam., chartaceous, 
entire, with a single radial (radicular) slit, faintly nerved, glabrous below, 
sparsely woolly puberulous to glabrescent above; upper perianth convex, 
lobed almost to wing, woolly puberulous. Utricle piano-convex (rounded 
above), sparsely pubescent, pericarp cartilaginous, style terete, hard, promin­
ently exserted, 1 · 5-2 111m long, stigmas caducous. (Fig. 6C-D, Map 19.) 

Distribution : Western Australia from Norseman north westwards to Carnarvon . 
WESTERN AusTRAUA: Between Jigalong and Rabbit Proof Fence, R. D. Royce 1558 (PERTH); 
Gwalia, Nov. 1903, W. V. Fitzgerald (NSW) ; 11 km E of Norseman, P. G. Wilson 6046 
(PERTH). 

Maireana platycarpa is distinctive in having a flattened fruit and a hard 
prominently exserted style. Towards the southern and south eastern limits 
of its distribution a form is found which differs from the northern plant in 
having more slender braEches, thinner and less pubescent leaves, and much 
smaller fruits (ea. 10 111111 diameter). 

Maireana platycarpa grows in a variety of habitats, such as margins of 
salt lakes, samphire swamps, and rocky hillsides. It appears to be very palat­
able to stock and, for this reason, in pastoral country it is often only found 
growing within a bush of another plant where it is protected from grazing. 

The relationships of M. platycarpa are possibly with M . cannonii, M. 
ciliata and M. pentagona, all of which have a flat perianth and hard exserted 
style. 

40. Maireana glomerifolia (F. Muell. et Tate) P. G. Wilson, comb. nov. 
Kochia glomerifolia F. Muell. et Tate, Trans. Roy. Soc. S. Austral. 16:345 (1896). Lectotype: 
Mt. Narryer, Murchison R., l. Tyson (MEL 43916). 

Rigid, open, divaricately branched subshrub to 60 cm high. Branchlets 
brittle, woolly, covered with compact woolly glomerules of leaves. Leaves, 
towards the apex of elongating branches, alternate, fleshy, sessile, ± appressed 
and deltoid , ea. 1 · 5 mm long and woolly, elsewhere minute and densely glomer­
ulate. Flowers polygamo-dioecious, solitary, arranged in short terminal spikes; 
perianth woolly ; female flower with woolly ovary and no staminodes; male 
flower with shortly exserted stamens and a vestigial ovary. Fruiting perianth 
firmly chartaceous, pink to red when mature; attachment small ; tube patelli­
form, faintly ribbed, glabrous; wing simple; horizontal, thin, slightly crenulate, 
faintly nerved, to 15 mm diam., with a single radial slit, upper surface sparsely 
woolly; upper perianth convex and deeply lobed, not obscuring ovary, the 
lobes imbricate and coriaceous, two with a pair of erect cylindrjcal to narrow 
oblong processes 3-4 mm long, and one with a single process, the other two 
perianth lobes without processes. Utricle biconvex, woolly above, pericarp 
crustaceous, style short. (Fig. 6A-B, Map 11.) 

Distribution: Central eremean area of Western Australia. Usually found in 
sub-saline areas. 
WESTERN AusTRALTA : 20 mi N of Kalgoorlie, R. C. Carol ill 5741 (NSW); Cue, July 1903 
Cecil Andrews (PERTH); Colurab.i, 195 km N of Laverton, P. G. Wilson 7395 (PERTH). ' 

This species may be readily recognised, even in the vegetative condition 
by the compact glomerules of minute leaves which cover the branches. ' 

The fruit is similar to that found in M. atkinsiana but differs in having a 
radicular slit in the wing and upper perianth. 
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41. Maireana atkinsiana (W. V. Fitzg.) P. G. Wilson, comb. nov. 
/(ochia atki11sia1w W. Y. Fitz., J . W. Austral. Nat. Hist. Soc. 2:3t (May 1904). Lectolype: 
Nannine, Sept. 1903 (NSW 126272). 

A rigid, brittle, intricately branched subshrub to 60 cm high. Branchlels 
spa rse ly woolly. Leaves alternate, well spaced, or clustered on dwarf shoots, 
narrowly lo broadly obovoid, sparsely appressed pubescent, 5- 10 mm long; 
apex usually rounded; base narrowed into a short petiole. F lowers dioecious, 
in pairs, shortly woolly outside; male with shortly exserled stamens and verti­
gial ovary, female with woolly ovary but no slaminodes. Fruiting perianth 
lirmly charlaceous, pink to red when mature; attachment sma ll ; tube patelli­
forrn, JO-ribbed, glabrous , wing simple ; horizontal, thin, slightly crenulate 
otherwise entire, faintly nerved, with no radial slit, to 18 rnm diam.; upper 
perianth convex and lobed to wing, :I= obscuring ovary, spa rsely woolly, 
Jobes irnbricate and th ic kened at base and from which arise, on two of them, 
a pair of erect narrow-oblong processes ea. 6 mm high, and on a third a single 
process, the other two perianth lobes without processes. Utricle biconvex, 
sparsely woolly; pericarp crustaceous; seed without endosperm; embryo 
circular . (Map. 27.) 
Distribution: Western Australia from Shark Bay south to near Watheroo and 
as far east as Laverton . Usually found around salt lakes. 
WESTERN AUSTRALIA: 2 mi w o r Yuna, A . M. Ashby 22!3 (PERTH) ; near Laverlon, W . E. 
JJ/ackalf 392 (PERTH). 

The fruit in M. alkinsiana lacks any apparent radicular canal or slit, 
which condition is presumably lin ked to the chartaceous nature of the perianth. 
The circular embryo (in which the radicle is not directed outwards) is also 
associated with the absence of need to have a point of emergence. Even so , 
the radicle is always constant in its position, as may be seen by its relation to the 
5 creel processes. These processes arise from three of the perianlh lobes (a 
sol itary o ne and two pai rs) and are identical in form and position with those 
found in M. g/omerijiJ/ia , whereas in M. proslhccoc/wcla, M. lm10.rn , an d M. 
/obiflora , the erect processes alternate with the perianth lobes. 

The cotyledons in lhc embryo arc llallcnccl and obovalc. ln slcacl of thc 
normal incumbent posit ion in relation Lo the radiclc they becornc twisted into 
an accumbenl situation. This arrangement is also found in other large flat­
fruited species such as M. glomeri/olia and M. platycarpa. 

42. Maireana prosthecochaeta (F. Muell.) P. G. Wilson, comb. nov. 
Kochia prosthecod1aeta F. Muell., Fragrn. 12:14 (1882). Type: Gascoyne River,./. Forrest; 
between Yuin and Murchison River, E. Giles (syntypes MEL). 

Open densely leaved subshrub to 60 cm high, glabrous. Branches erect, 
sornewhat fleshy, the older portions marked by prominent persistent leaf bases. 
Leaves alternate, succulent, semi terete, acute, to 4 cm long, 2- 3 mm wide 
erect (becoming reflexed with age), bright green when fresh. Flowers hermaph~ 
odite, so litary in the leaf axils and m inutely bibracteolate, glabrous, crowded 

towards the apex of the branches and forming leafy spikes. Fruiting perianth 
dark brown when dry, glabrous outside and sparsely pi lose within; attachment 
broad, flat, 2- 3 mm diam.; tube turbinate, ea. 5 mm high and 4 mm wide 
(at apex), smooth with a prominent radicular ridge, crustaceous except for the 
thick solid base; wing simple,. horizontal, ea. 15 mm diam., finely nerved, 
the radicular split usually reach111g only part way to tu be ; upper perianth flat 
and completely obscuring ovary, crustaceous, lobes short and imbricate, 
radicular slit extending to wing, at the base of the lobes and alternating with 
them arise 4 erect linear processes to 4 mm long (no process is present at the 
radicular slit). Utricle shortly turbinate with thin pericarp; style base massive, 
sol id and hemispherical, sparsely covered with multicellular hairs and enclosed 
within perianth. (Fig. 2A-B, Map 8.) 
Distribution: North western Western Australia from Cue north to the Gascoyne 
River. 
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WESTERN AUSTRALIA: Cue, Aug. 1903, C. Andrews (NSW); Mount Phillips Stn., on Thomas 
R., 24 Sept. 1971, R, O'Farrell (PERTH). 

The only notes on the habitat preferences of this species are found on two 
herbarium specimens, of which one indicates that it grows in 'moist salt places' 
and the other that it is found in 'rough hilly country, growing on top of hills'. 

The erect processes of the perianth are not homologous to those found in 
M. glomerifolia or to those in M . atkinsiana (where they are epi-tepalous), 
but are apparently comparable to those found in M. lanosa and M . lobiflora. 
However, in the latter two species a lobe (or lobes) is present opposite the 
radicle while in M. prosthecochaeta this position is bare. 

43. Maireana thesioides (C. A. Gardn.) P. G. Wilson, comb. nov. 
Kochia thesioides C. A . Gardn., J . Roy. Soc. W. Austral. 27:172 (1942). Lectotype: Between 
Meekatharra and Laverton, July 1931, C. A. Gardner 232 (PERTH) . 

Straggly erect woody perennial ea. 1 m high, glabrous except for axillary 
tufts of wool. Branches slender, striate, often drooping. Leaves well scattered, 
fleshy, narrowly fusiform, acute, 5-15 mm long, narrowed at base into a dis­
tinct petiole. Flowers solitary ; hermaphrodite, ovoid, gla brous outside 
except for woolly ciliate margin to perianth lobes. Fruiting perianth glabrous 
outside, somewhat woolly within; attachment small; tube turbinate, smooth, 
ea. 3 mm high, crustaceous, thick and rounded at base; wing chartaceous, 
simple, horizontal, 10-15 mm diam., finely nerved, with a single radial (radicular) 
slit; upper perianth convex, crustaceous, shortly to deeply lobed, completely 
obscuring ovary, the radicular slit extending to wing and then continues down 
tube as a narrow ridge. Utricle turbinate ; pericarp thin, style conical, hard, 
ea. 1 mm high, included within perianth ; endosperm copious. (Map 17.) 
Distribution: Western and central Western Australia. 
WESTERN AUSTRALIA: Errabiddy Stn., D. G. Wilco.v: 167 (PERTH); 29 km N of Cleary, 
P. G. Wilson 6088a (PERTH) ; Leonora, C. A. Gardner 2122 (PERTH). 

Found on stony flats or in sub-saline areas . Often surviving only where 
protected from stock by other shrubs. 

44. Maireana suaedifolia (P. G. Wils.) P. G. Wilson, comb. nov. 
Kochia suaedifo!ia P. G. Wils. in Eichler, Suppl. J. M . Black's F. S. Austral. 122 (1965). 
Type : Ooldea Soak, J . B. Cleland (AD). 

Open, spreading, dark bluish green subshrub 0 · 5-2 · 5 m high, glabrous 
except for small tufts of wool in leaf axils. Branches slender, striate, glaucous, 
dark purple when dry. Leaves alternate and well spaced, succulent, narrower 
at base, those on the fruiting branchlets fusiform and ea. 5 mm long, on main 
branches slei1der-terete and up to 25 mm long. Flowers hermaphrodite, solitary, 
glabrous, subtended by a pair of lanceolate bracteoles ea. I mm long. Fruiting 
perim1th glabrous, pink when fresh; tube thin walled, shortly hemispherical, 
ea. 3 mm diam., faintly costate; attachment small, not hollowed; wing charta­
ceous, horizontal , simple with a single radial slit, entire, 8-12 mm diam. , when 
dry with very faint venation ; upper perianth flat , lobed to wing with the radicu­
lar slit extending slightly down tube. Utricle piano-convex (flat above) , 
glabrous. (Map 6.) 
Distribution : Southern South and Western Australia. 
Sourn AUSTRALIA : 30 mi NW of Cowell, 6 Nov. 1936, .!. B. Cleland (AD); 80 mi N of Ren­
rnark, 6 Jan . 1921, J. B. Cleland (AD). 
WESTERN AUSTRALIA: Boulder, C. V. Malcolm 631 (PERTH); Ravensthorpe, 3 Sept. 1947, 
J. H. Willis (MEL). 

This species is very poorly represented in herbaria. It is widely distributed 
but apparently now rare, probably due to its being readily eaten by stock. 

From the information provided with a few of the collections it would 
appear that the plant normally grows in slightly saline soils. 

Maireana suaed1folia is similar to M. decalvans. It differs from that 
species in having completely glabrous branchlets, fusiform leaves (which are 
conspicuously narrowed at their base), and bibracteolate flowers . 
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45. Maireana decalvans (Gandoger) P. G . Wilson, comb. nov. 

Enchylaeua decalvaus Gandoger, Bull. Soc. Bot. France 66:224 ( 1919). Type : Wimmera, 
Victoria, F. Jvf. Reader (LY). 

Koc/1ia 11illosa var. te1111ifo/ia F . Muell. ex Benth., FI. Austral. 5: 182 (1870) p.pte. lectotypica.­
K. tomeutosa var. te1111ifolia (13enlh.) Black, FI. S. Austral. .197 (1924). Lectotype: ".Box 
forest before Canal " , L. Leiclilwrdt (MEL 48953). 

Tufted to bushy subshrub ea . 50 cm high. Branches slender, striate, 
sparsely Janate to glabrous , frequently densely lanate in leaf axils. Leal'es 
alternate, fleshy , slender and terete to narrow fusiform , 5- 8 mm long, glabrous 
(or rarely sparsely villous .) Flowers hermaphrodite, solitary depressed, 
globose, glabrous but sparsely ciliate on lobes . Fruiting perianth glabrous; 
tube shallowly hemispherical , ea. 3 mm diam . faintly costate, chartaceous; 
attachment small, not hollowed; wing chartaceous, horizontal , simple with a 
single radial slit, ea. 8 111111 diam. , with fine pale brown radially anastomosing 
nerves ; upper perianth flat , : I: lobed, somewhat fleshy at first with mem­
branous margin to lobes, radicular slit extending to wing. Utricle discoid, 
glabrous, not completely obscured by upper perianth . (Map 20.) 

Distribution : South eastern Queensland, eastern New South Wales, southern 
and north western Victori a, and southern South Australia. 
QUEENSLAND: Wallurnbilla, May 1916, C. T. White (AD) . 
NEW Soun-1 WALES: Wychuca, D. L. W. f-leuder.1·011410 (NSW). 
Y1cT01uA : Nathalia, May .1902, E. Pescol/ (MEL)_ 
SouT1-1 A USTRALIA : Patawalonga Ck., near Adelaide, D. N. Kraeheub11ehl 286 (AD). 

This species has frequently been confused with M. microphyl/a. H may 
be distinguished from that species by the woolly indumentum on the stem , 
the larger and more fleshy leaves, the more lax inflorescence, and by the larger 
fruit in which the wing has an entire margin . From M. suaedijiJ/ia it may be 
distinguished by the more dense foliage, the stem indumentum , by the leaves 
being scarcely narrowed at their base, and by the absence or bracteoles. 

Maircana decafra11s is sometimes an early invade r or cleared land. It is 
usually found in heavy so il , frequently in areas which a re seasonally water­
logged. 

Five collections were cited by Bentham for K. l'illosa var. tenuif'olia of 
which all except one (the Dalton collection) have been seen by me 1n herb. 
MEL. The Leichhardt, Murray, and part of the Barton collection (MEL 
48952) are of M. deca!l'ans, while the Woolls and the rest of the Barton collection 
(MEL 48954) are of M. microphy //a. 

46. Maireana rohrlachii (P. G . Wils.) P. G . Wilson., comb. nov. 

Kod1ia rohrlachii P . G. Wilson in Eichler, Suppl. 131ack's fl. S. Austral. 123 (1965). Type: 
.Buckleboo, Eyre Peninsula, K. D . Rohrlach 270 (AD). 

Intricately branched subshrub to 1 rn high . Branchlets slender, often 
flexuose when young, closely lanate. Leaves alternate, fleshy, obovoid 
to narrowly fusiform, 3- 8 mm Jong, glabrous (rarely villosulose), sometimes 
caducous. Flowers solitary, hermaphrodite, depressed globose, glabrous. 
Fruiting perianth glabrous, pale brown when dry ; attachment slightly hollowed; 
tube broadly turbinate to hemispherical, ea. 2 mm high and 3 mm diam. at 
apex, thin walled and easily crushed , faintly costate ; wing simple, horizontal 
or undulate, thinly chartaceous, 12- 16 mm diam., with a single radial (radicular) 
slit and close pale brown radial nerves; upper perianth flat, thin, lobed, open 
in centre, the radicular slit extending to wing. Utricle plano-convex (flat 
above), glabrous. (Map 7.) 

Distribution: Found from northern Eyre Peninsula in South Australia east­
wards to western Victoria. 
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V1cromA: Gooroc, 1 Mar. 1898, G. P. Sc01t (MEL); near Quambatook, 13 Mar. 1971 
N. Macfarlane (PERTH). 
SouTH AUSTRALIA: Between Snowtown and Brinkworth, B. Copley 990 (AD); Marino Rocks 
to Ha!letts Cove, 10 Mar. 1964, H. M. Cooper (AD). 

Maireana rohrlachii is very similar to M. decalvans and to M. suaedifolia. 
It differs from both in its divaricate habit of branching and its densely woolly 
stems. 

47. Maireana microphylla (Moq.) P. G. Wilson, comb. nov. 
Enchylaena microphylla Moquin in DC., Prod. 13 / 2 :128 (1849) .-Kochia microphylla (Moq.) 
F. Muell., Fragm. 8 :148 (1874). Type: "In Nova-Hollandia (h. Hook.!)" holo: P). 
?E. tomellfosa R . Br. var. leptophylla Benth., FI. Austral. 5 :182 (1870). Type: Near Gains­
ford, Bowman (MEL). 

"t ?K. tomentosa f. tenuis Domin, Biblio. Bot. 89 :622 (1921). Type: "Bei Barcaldine und auf 
der Dividing Range bei Jericho (Domin III. 1910)." n.v. 
[K. villosa var. tenui/'olia auct. non Benth. sensu lectotypica: Benth., op.cit. 186, pro parte, 
as to the Woolls and a portion of the Barton colln. (MEL 48954) cited.] 
[K. tamariscina auct. non (Lindl.) Black: Beadle, Evans et Carolin, Flora Sydney Region 191 
(1972).J 

Divaricately branched bushy shrub to 1 m high. Branchlets slender, 
attenuate, sparsely strigose or appressed villosulose to glabrous. Leaves 
alternate, slender, sub-terete, 2-4 (10) mm long, glabrous to very sparsely 
strigose or villous. Flowers solitary forming dense leafy spikes, hermaphrodite, 
depressed, perianth glabrous to sparsely villous. Fruiting perianth thin but 
slightly fleshy, glabrous to sparsely villous above (lobes sparsely ciliate), dark 
brown when dry; tube shallowly hemispherical, 1 · 5-2 mm diam.; attachment 
small and not hollowed ; wing (when present) horizontal, simple (sometimes 
lobed opposite the tepals), chartaceous, with a single radial slit, ea. 7 mm diam., 
crenulate on margin, pale brown; upper perianth lobed, open in centre, radicular 
slit extending to top of tube. Utricle convex above, glabrous. (Map 10.) 
Distribution: South eastern Queensland and eastern New South Wales. 
QUEENSLAND: Mundubbera, H. S. McKee 10215 (NSW); 5 · 5 mi N of Wandoan, N. H. Speck 
1971 (NSW). 
NEW SOUTH WALES : Gunning Gap, 13 mi WNW of Forbes, B. Whitehead 973 (NSW); Flem­
ington, near sheep sale yards, 14 Aug. 1906, E. Chee! (NSW). 

Maireana microplzylla appears to be an early colonizer of disturbed land, 
especially in areas having a poor soil, and, according to notes on herbarium 
sheets, a relatively recent introduction to the Sydney district. 

This species is rather variable both in vegetative and fruit morphology. 
The common form found in New South Wales is a divaricately branched shrub, 
very shortly villous and with short leaves. In eastern Queensland is found 
a form with slender leaves (up to 10 mm long) which with the slender fiexuous 
branches are somewhat villous. A further form found in various parts of 
New South Wales is almost glabrous. The fruiting perianths do not always 
develop wings and it was on material in this condition that the species was 
first described. The name Enchylaena tomentosa var. leptophylla Benth. 
is based on what appears to be the Queensland form mentioned above but in 
which the wing had also not developed. 

Material of M . microphylla in which the wing had developed was placed 
by Bentham (1870) in Kochia villosa var. tenuifolia F. Muell. ex Benth., under 
which name he also included material of M. decahians (see note under this 
species). 

The name 'Kochia tamariscina' (based on Suaeda tamariscina Lindl.) has 
in the past been considered to be either a synonym of, or the correct name for, 
the species here described. The type of S. tamariscina is, however, a specimen 
of M . brevifolia in which the wings of the fruit have not developed. 

Maireana microphylla may be distinguished from M. decall'ans, with 
which it has frequently been confused, by the different indumentum (woolly 
in K.. decalvans), the more compact inflorescence, and the crenulate wing 
margm. 
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48. Maireana microcarpa (Benth.) P. G . Wilson, comb. nov. 
Kochia vi!fosa var. microcarpa Henth ., F I. Austra l. 5: 187 (1870). - K. 111icrocarpa (Benth.) 
P. G. Wilson in Eichler, Suppl. to .I . M. Black's F.I S. Austral. 123 (1965). Type:" Darling 
and Lachlan ri vers, Victorian and other Expedit ions" (syn: Nangawera to Yellowintchi 
Viet. Explor. Ex peel. 29 Dec. 1860, M EL, NSW; Retween Darling and Lach Ia n, Bwkitt, M EL). 

Erect perennial ea. 40 cm high . Branches sle nder, striate, loose ly white 
woolly when young. LeG1·es alternate, fleshy, subterete to obovoid, obtuse, 
3- 5 (10) mm long, glabrous. Flowers so litary, hermaphrodite, depressed , 
glabrous. Fruiting perianth glabrous, (pale to) dark brown on wing otherwise 
pale brown to grey; attachment small, usually slightly raised from tube and with 
depressed centre; tube cupular with rounded base, ea. I · 5 111m high , 2 111m diam. , 
: I: costate and with a prominent radicular rib, crustaceous; wing simple, 
horizontal, firmly chartaceous, 5-6 (8) mm diam., with a single radial (radicular) 
slit , margin usually recurved ; upper perianth flat or concave, completely ob­
scuring utriclc , shortly lobed , c rustaceous, radicular slit extending to wing. 
Utric!e di sco idal glabrous; style very short, included . Map 22. 

Distribution: Western New South Wales, northe rn South Australia, and sout h 
eastern portion of the Northern Territory. 
NEW So uTn WALES: Near Oxley, 12 Dec. 1970, IJ. M. 11/rhin (NS W). 
SOUHI AUSTRALIA: 6 km s of llbun ga, T. R. N. Lothian 4640 (AD). 
NoRTHEHN TERRITORY: Simpson Desert, 2 mi W of New Anclaclo I-IS., II . C. Bea11g/elwle 
Z8020 (ADW, NT) . 

.Maireana microcarpa exhibits very little variation apart from size a nd 
intensity of colouration of the fruit, which characters may both be due to 
variation in growth conditions. 

49. Maircana ovata (I sing) P. G. Wilson, comb. nov. 
Kochia ova/a Ising, Tra ns. Roy. Soc. S. Austral. 78: 112 (1955). Typ~: Evel yn Downs 
!'.. H . !si11g 3563 (ho lo: AD; iso: NSW). 

Subshrub Lo 0 · J m high . Branches with numerous lateral branch lets, 
densely tomentose . Lea11es allernate, sessile, erect, na rrowl y ovate to narrowly 
triangular, 2- 5 mm lon g, tomcn lose lo villous-lomcnlosc, congested toward s 
the apex of the branchlets. Flowers solitary, hermaphrodite; upper perianth 
shortly villous. Fruiting perianth pale gold when dry, glabrous apart from the 
shortly villous upper perianth ; attachment small ; tube hemispherical , I · 5 mm 
diam., I mm high , smooth apart from a slight radicular ridge, woody; wing 
simple, entire (without a radicular slit), horzo ntal, (2 · 5) 4- 6 mm diam., 
translucent with faint radial venation; upper-perianth woody, obscuring the 
ovary, shortly villous, radicular slit extending to wing. Utricle piano-convex 
(flat above); sty le thickened , included. Map 19. 

Distribution: North western New South Wales westwards to Coober Pedy in 
South Australia . 
NEW SOUTH w ALES: 4. 8 km SE or Old Corona Well,./. c. De Nardi 714 (NSW, PERTH). 
SOUTl-l AUSTRALIA: Beltana, 17 Aug . . 1.921, ./. B. Clela11d (AD). 

Maireana ovata is s imilar to M. tomentosa subsp. urceolata and, as in 
that subspecies, sometimes has only a slight development of the wing in the 
fruit. fn the original description the wing was described as being" 1-fissa vet 
irregularis" . Thi s observation was probably made on an immature or de­
formed fruit for the wing on material I have seen (including the type) is con­
sistently entire. 

50. Maircana tomcntosa Moquin, Chenop. Enum. 96 (1840). Type: Shark 
Bay, Western Australia, Gaudichaud 68 (iso: MEL, PERTH , fragments). 
(non Kochia tomentosa F. Muell.) 
Kochia 1ome111osa F . Muell. var . e11chy/ae11oides Black, Trans. Proc. Roy. Soc. S . Austral. 
47:368 (1923). - K. e11c/1y/ae11oides (Black) Black, op. cit. 51 :379 (1927) .- Cl1e110/ea btackii 
Ewa rt, F.I Viet. 462 ( 1931 ), norn. inval. Type: Yellow Cl iff ne<u: Charlotte Waters, J 5 July 
1921 , S. II. White (holo: AD, iso : NSW). 
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Open subshrub 0 ·2-1 m high. Branches tomentose. Lea11es alternate, 
fleshy, semiterete, (3) 5-8 mm x 1 mm, woolly villous . Flowers solitary, 
hermaphrodite, almost glabrous except for the woolly margin to the shortly 
lobed perianth. Fruiting perianth glabrous (or almost so); attachment small, 
not exserted; tube hemispherical or cupular 1-1·5 mm high, 1·5- 2 · 5 mm 
wide at apex, smooth, strongly crustaceous or woody; wing simple, without a 
radial slit, horizontal, (6) 8-11 mm diam., straw-coloured to brown when dry, 
with no apparent (or only indistinct) venation, upper perianth fiat or raised 
to form an annular disc, scarcely lobed and entirely obscuring ovary, woolly 
ciliate, the radicular slit extending as an overlap to the wing. Utricle thick 
and discoid; style short and conical, included . 
Fruiting perianth with tube cupular, woody, glossy 
Fruiting periaoth with tube hemispherical , thickly crustaceous, dull 

subsp. tomentosa 

subsp. urceolata 
subsp. tome11tosa 

Lea11es obtuse to acuminate, moderately woolly-villous. Fruiting perianth: 
tube hemispherical, 1 mm high, thickly crustaceous, dull or glossy; wing 
with no apparent venation; upper perianth glabrous apart from woolly ciliate 
margin to lobes, usually sunken in central membranous portion . Fig. 9G-H, 
Map 21. 
Distribution: Western Australia from just N of the tropic of Capricorn, 
south to Norseman and the southern portion of the Northern Territory. 
WESTERN AUSTRALIA: 9 mi N of Learmonth, A. S . George 1303 (PERTH); 80 km N of Laver­
ton, P. G. Wilson 7325 (PERTH); Lake Cowan, P. G. Wilson 6065a (PERTH). 
NORTHERN TERRITORY: 23 mi S of Alice Springs, R. Swi11boume 424 (AD). 

This subspecies is somewhat variable both in vegetative and fruit mor­
phology. Some of the apparent variation is probably due to different growth 
conditions and on present knowledge there appear to be no grounds for recog­
nising further infraspecific taxa. 
subsp. urceolata P. G . Wilson, subsp. nov. 

Folia )axe lanata apice rotundato. Peria11thium fructificans: tubus cupularis, saepe ad 
apicem constrictus l · 5 mm altus, lignosus; perianthium supernum crassum, lignosum, in 
centro lanatum. 
Type: Evelyn Downs, ea. 120 km SW of Oodnadatta, South Australia, 3 Sept. 1955, E. H . 
Jsling 3990 (holo : AD). 

Leaves rounded at apex, loosely woolly villous . Fruiting perianth: 
tube deeply hemispherical or cupular, often slightly constricted at apex, 1 · 5 
mm high, woody, glossy ; wing with faint radial venation; upper perianth 
somewhat woolly-pilosulose in centre and with woolly-ciliate margin, thick 
and woody all over. Fig. 9E- F, Map 21. 
Distribution: North western New South Wales, central South Australia and 
west of the Flinders Range. 
NEW SouTH WALES: Fowlers Gap, May 1956, N. W. C. Beadle (NSW); Umberumberka, 
A. Morris 722 (NSW). 
Soun1 AUSTRALIA: Leigh Creek, T. R. N. Lothian 2038 (AD): Beltana, 17 Aug. 1921 , J. B. 
Clela11d (AD). 

This subspecies is geographically isolated from the typical subspecies 
and is uniform over its range. In its fruiting characters it can be readily 
distinguished from subsp. tomentosa while it differs (as noted in the descrip­
tions) also in vegetative characters. In its indumentum and in the shape and 
glossy surface of the perianth tube it shows close similarities with M. ovata, 
to which species it is probably most closely related. I have not placed it under 
that species because of its overall appearance which, irrespective of possible 
phylogenetic relationships, makes it more convenient to consider this sub­
species as part of M. tomentosa. 

There has been considerable confusion over the application of the name 
Kochia tomentosa F . Muell. (1849). Bentham (1870) apparently assumed 
it to be based on Maireana tomentosa Moq. (1840) and to be conspecific with 
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K. villosa Lind I. (1848), and therefore, following the nomenclatural conventions 
of his day, he took up the last name. These names are here considered to be 
referable to three distinct species. Bentham's action arose partly through a 
misinterpretation of the application of the name K. tomentosa F. Muell. This 
name was intended by Mueller to be that of a new species (not a new combina­
tion) and refers to the same species as that redescribed by Bentham under the 
name 'K. appressa'. 

J. M. Black' s description of K tomentosa var. enchylaenoides was based 
on a specimen o f .M . tomentosa in which the wing had scarcely developed. 
Jt is otherwise typical of that species. 

51. Maireana intcgra (P. G . Wils.) P. G. Wilson, comb. nov. 
Kochia i11tegra"P. G. Wilson in Eichler, Supplement to J . M. Black 's F. S. Austral. .122 (1965). 
Type: Giles, Rawlinson Range, Western Australia, R . H. Kuchel .180 (holo: AD). 

Bushy subshru b 0 · 3- 1 rn high . Branches slender, tomentose. Leal'e;} 
alternate, slender, semiterete 5- 14 x 1 mm, obtuse, tomentose. Flowers 
solitary, hermaphrodite; tube glabrous, upper perianth tomentose. Fruiting 
perianth pale to dark brown when dry; attachment small ; tube hemispherical, 
J mm high and 2 ·5 mm diam. at apex, faintly costate but with a prominent 
radicular ridge, crustaceous, glabrous; wing simple without a radial (radicular 
slit), horizontal, ea. JO mm diam ., glabrous, the venation usually indistinct 
or absent; upper perianth shortly tomentose, very shortly lobed, flat th ick and 
crnstaceous towards the margin, sunken and membranous in centre, radicular 
slit prominent and extending as an overlap to wing. Utricle piano-convex 
(flat above); pericarp thin and glabrous. (Map 13.) 
Distribution: Central and western New South Wales , South Australia, eremean 
Western Austral ia , and the Northern Territory south of 20° latitude. 

Generally found on well-drained, sa nely or loamy plains. 
NEW SOUTl·f WALES: Boppy M!.n. E or Cobar, .July 1903, ./. L . Boor111a11 (NSW). 
Soun1 AUSTRALIA: Emu Clay Pans, N. Forde 355 (AD). 
WESTERN AUSTRALIA: 18 mi E or Warburton Missi on, A. S. George 8724 (PERTH). 
NORTHERN TEilRITORY: 12~ mi s or Deep Well Siding, 3 Sept. 1956, G. Chippe11dale (NSW). 

Allhough widely dis lribuled, lhis species exhibit s litllc morphological 
variation and even in the vegetative condition may be distinguished from 
other species by its slender sem i-terete leaves and woolly i nd u men tum. Previous 
to its description, M. integra had usually been confused with M. villosa (or 
one of its supposed synonyms). Jt may be readily separated from that species 
by the characters mentioned above (in M. villosa the leaves are flattened and 
the indumentum appressed villous) and by the fruit which in M. J'illosa is 
typically glabrous or glabrescent above and has a radial slit to the wing. Some 
forms of M. tomentosa are similar to M·. integra and they may integrate in 
far eastern Western Australia and in the southern portion of the Northern 
Territory, but in doubtful cases l have distinguished the former species by its 
glabrous fruits. 

In western New South Wales and southern Queensland is found a plant 
which is somewhat intermediate in morphology between .M. integra and M . 
villosa. Early collections made in the area where it is now found are clearly 
referable to one or other of these species but recent collections contain a large 
proportion of the intermediate form. lt is possible that this form is of hybrid 
origin and has arisen following land disturbance by agricultural activities. 
The characters distinguishing it from M. integra (sensu stricto) are as follows: 
1) Jndumentum loosely woolly to appressed villous. 2) Perianth tube obviously 
costate. 3) Wing more prominently veined and usually with a radial fold 
opposite the radicle. 4) Upper perianth tending to be shortly villous (rather 
than woolly). 

The little evidence there is available from data provided on herbarium 
labels suggests that the hybrid (?) plant is found principally on rocky hillsides. 
The following collections represent this form: 
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NEW SOUTH WALES {all herb NSW): Mootwingii Historic Site, J. C. De Nardi 877; Mootwingee 
National Park, J. C. DeNardi 302 ; Quarry View Stn., P. Martenz 61 / 75; Fowlers Gap, 
J. H. Leigh W168; Dolo Hill, 35 mi W of Wilcannia, 27 May 1955, Johnson and Constable; 
Gairdner Creek-Euriowie, 31 May 1955, E. F. Constable; Lightning Ridge H. Salasoo 3834. 
QUEENSLAND (herb. CBG): 14 mi W of Charleville, 22 Sept. 1963, M . E. Phillips 369 ; St. 
George, 25 Aug. 1969, M. E. Phillips 429. 

In a collection from the George Gill Range, Northern Territory (A . C. 
Beauglehole 23217, PERTH) the upper perianth of the fruit has 4 short erect 
processes inter-tepaline in position. This is the arrangement for the pro­
cesses found in M . lanosa and M . lobifiora. The specimen is otherwise 
normal for M. integra (as are other specimens seen from the same district) 
and it would seem that the abnormality is unlikely to have been due to hybridi­
sation. 

52. Maireana villosa (Lindl.) P . G. Wilson, comb. nov. 
Kochia villosa Lind!. in Mitchell, J . Trop. Austral. 91 (1848).- K. tomentosa var. lindleyana 
Domin, Biblio. Bot. 89 :622 (1921). Type : Narran River, T. L . Mitchell (holo : CGE, photo 
seen, see note). 

Small open undershrub to 50 cm high. Branches slender, striate, minutely to 
loosely lanate. Leaves alternate, flattened , linear to very narrow-oblong or nar­
now obovate, acute, attenuate at base, 5- 12 mm long somewhat fleshy, appressed 
villous. Flowers hermaphrodite, solitary or in pairs, glabrous apart from ciliate 
margin to lobes. Fruiting perianth pink to green when fresh, drying brown, attach­
ment small or slightly tumid; tube broadly turbinate, faintly 5-costate, ea. 1 mm 
high, thin walled and easily crushed; wing simple, horizontal (infolded when 
young), chartaceous, with a single radial (radicular) slit, 7-10 mm diam., 
with dark brown radially anastomosing veins (when dry) ; upper perianth flat 
(or slightly raised around margin), shortly lobed, glabrous or sparsely pilose, 
ciliate. Utricle piano-convex (flat above), glabrous or sparsely pilose. (Fig. 
lOE-F, Map 4.) 
Distribution: Western Queensland, northern New South Wales, northern 
South Australia, Western Australia between latitudes 21 ° and 29°, Northern 
Territory. 

Normally found on plains in loam or sand. 
QUEENSLAND: S of Selwyn, C. H. Gittens 683 (NSW). 
NEW SoUTH WALES : Cobar, G. M. Cunningham 877 (NSW); W of By rock, D . L. W. Henderson 
409 (NSW). 
SOUTH AUSTRALIA : 35 km W of Everard Park HS, D. J. E. Whib ley 1148 (AD): 2 mi S of 
Emu, R. A. Perry 5598 (AD). 
WESTERN AUSTRALIA : 142 km N of Sandstone, C. A. Gard11er 14451 (PERTH); Giles, A. S . 
George 4936 (PERTH); Upper Rudall River, P. G. Wilson 1045l (PERTH). 
NORTHERN TERRITORY : Ayers Rock, Hill & Lothian 748 (AD); Haasts Bluff Reserve, 3 Sept 
1957, J. B. Cleland (AD). 

This species has generally been confused with M. tomentosa Moq., both 
in Floras and in herbaria. The latter species may be readily distinguished by 
its semi-terete woolly leaves and the entire wing (without a radial slit) of the 
fruit. A note on the nomenclatural confusion which has existed is given under 
M . tomentosa. 

M. villosa is evidently closely related to M. plan(folia. For a large part 
of their range these two species grow in the same general area and plants inter­
mediate in form between them are commonly collected. This intermediate 
form is also found in districts distant from any recorded presence of M. plani­
folia (such as in western New South Wales) and for this reason no certain con­
clusions can be made as to its origin. Herbarium material of this form has 
been generally identified by the author as " Maireana villosa [-planifolia?] to 
indicate the possible influence of M . planifolia. 

Maireana villosa (and the intermediate form) is usually found in loam 
or sandy soil on plains whereas M. planifolia appears to be restricted to rocky 
slopes of hills or mountains. Representative specimens are cited below. 
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Maireana villosa-p/ani(olia? 

NEw SouTM WALES: 2 111i W of Cobar, ./. C. DeNardi 222 (NSW); Tilpa, Oct. 1920, G. T11mer 
(NSW) ; Byrock, Sept. 1885, £. /Jetche (NSW). 
SOUTll A USTRALIA: 48 k111 W of Tal le ringa Well , T. R. N. Lothian 3845 (AD). 
WESTE RN AUSTRALIA: 20 111i Sor Victoria Spring, R. Helms (NSW); 103 k111 Nor Kalgoo rli e. 
N. H. Speck 9 16 (MEL). 
NORTHERN T ERIU'l'ORY: 21 mi s or Alice Springs , R. S1vi11botl/'I/(' 402 (NT); 2 mi s o f Mt. 
Davidso n, ./. R . Maco1wc/1ie I 009 (NT). · 

A plant which is possibly a hybrid between M. villosa and M. integra 
is found in western New South Wales. This is discussed under the latter species. 

Mitchell cited the collection of Kochia l'i!losa as being made on IOth March 
o n the bank of the R. Nan-an, whereas the apparent type specimen in CGE 
is label led March 6, 1846, IS miles N of the fo rd of the Darling. Such apparent 
di screpancies are frequently found in the collections cited by Mitchell. 

53. Maireana 1>lanifolia (F. Muell.) P. G. Wilson , com b. nov. 
Koc!tia p/auifiJ/ia F. Muell ., Frag111 . I :213 ( 1859). Type: Between the Geraldine mine a nd 
Porl Gregory, A . Oldfield (ho lo: M EL; iso: NSW, both la be ll ed "Murch ison R. "). 

K. tu1111'11to.1·a var. p/aty11!ty lla Is ing, Tra ns. Roy . Soc. S . Austra l. 57: 185 (1933). T ype: 
Snake Gully nea r Pedirka, £. !-/ . lsi11g 2839 (halo: AD, iso: MEL). 

Open , loosely bra nched undershrub 0 · 5- 1 111 high . Branches slender, 
striate, closely lanate. Lea1 1es alternate, flatte ned , narrowly obovate to obo­
vate, obtuse, (5) 8- 1 S 111111 long, sparse ly to dense ly appressed pubescent. 
Flowers hermaphrodite, so litary or in pairs (normally on ly one maturing); 
lube glabrous; upper perianth closely lanate. Fruiting perianth straw-coloured 
to pale brown when dry ; attach ment boss-like, slightly hollowed and with 
tumid margin s, usually bearing a sma ll tuft of wool when detached; tube 
broadly turbinate , smoot h or faintly costalc , thinly crustaceous ; wi ng hori zon la l 
(never info lded even when young), si mple with a single radial (radicular) slit , 
10- 14 mm diam ., translucent wi th ou t appa rcnl venation ; upper perianth flat , 
lobed almost Lo margin, short ly lanate a ll over. Utricle pi ano-convex, sparsely 
lanalc above. (Map].) 
Distribution : Northern South Aus trali a, Western Australia between 22" and 
31 ° of lat itude, southern portion of the Northern Territory. 

Apparently restricted to the rocky slopes of hill s or mountains. 
SouTH AUSTRALIA: Evelyn Dow11s, 16 Sepl. 1955, E. /-/.Ising (AD); Ml. M o rri s, Musgrave 
Ra., /-/j. Eic/1 /er 17373 (AD). 
WESTER N A USTR ALIA: 25 mi E o r Bull ara o n road to Yanrey, A. S. George 1204 (PERTH); 
Cunc'cd ce (between Zanthus and Queen Victoria Spring), P. Boswell R 35 (PERTH). 
Noin1-1rnN T rn1uT01tv: Lea rmont h Park, Docker R., ./. Maco11uc/lie 787 (A D); Mt. Ol3a, 
G. C!tippe11dale (N T 2900). 

Maireana planif'olia is rather uniform in appearance over its entire geo­
graphical range. A form which is apparen tly morphologically intermediate 
between M . plan(fo/ia and M. vi//osa is found in areas where the latte r species 
occurs (but not a lways the former). Further notes on thi s form will be found 
under M . villosa. 

The pl ant referred to as Kochia planifo lia by J. M. Black, FI. S. Au stralia 
(1924) and ed . 2 (1948) is the species su bseq uently described by L. A. S. Joh nso n 
as K. astrotricha ( = Maireana astrotricha). 

54. Maireana mclanocarpa P. G. Wilso n, sp . nov. 
Ramuli teretes Janati . Folia se111iteret ia 3- 5 111111 longa, ea . J 111m lata, la nata , apice 

rotunda to. Peria111/li11111 fructi ficans atrobrunneum vel nigrum, glabrn111; tu bus brevite 
hemisphaericus, 2 111m laLUs, ] mm a ltus, so lide .crustaceus ; ala. ad 6. 111111 di am., venis pro-
111inentis atro brunne1s o rna t1 s, n111a rad1cu la n praesent1; penan th1um supernu111 ma rgine 
convexo duro, cent ro depresso 111embra11aceo. 
Type: Mt. Lyndhurst, South Australia, 9 April 1955, F. M. Hilton 1335 (halo: ADW 11829). 
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Much branched subshrub. Branchlets terete, woolly. Leaves alternate, 
spreading, semiterete, 3- 5 mm long, ea. l mm wide, woolly, apex rounded. 
Flowers solitary, glabrous apart from the woolly ciliate margin to lobes. 
Fruiting perianth dark-brown to black when mature, glabrous ; attachment 
small; tube shortly hemispherical, ea. 2 mm wide and l mm high, faintly 
costate, rigid and firmly crustaceous; wing simple, horizontal , to 6 111111 diam., 
with prominent dark-brown venation and a single radial (radicular) slit; 
upper perianth thickened and convex around margin , membranous and sunken 
in centre, lobes very short and not apparent, radicular slit prominent, passing 
as an overlap to wing and continuing down tube as a prominent ridge. Utricle 
discoidal, glabrous. (Fig. 5E- F, Map 11.) 

Distribution: South Australia, west of the North Flinders Ranges between 
Beltana and Lake Watherstone. 
SouTH AUSTRALIA: Lake Watherstone, I July 1883, herb. R. Tate (AD); Beltana, Aug. 1887, 
J. G. 0 . Tepper 227a (AD); between Flinders Range and Lake Torrens, Mrs T. P . Richards 
(MEL). 

This species has been only infrequently collected, but from the five speci­
mens seen it would appear to be very constant in its features. 

Maireana melanocarpa is similar to M. villosa, M. tomentosa and M. 
integra. From M. villosa it may be distinguished by its leaf shape and indu­
mentum (flattened and villous in M. villosa) and from M. tomentosa and M. 
integra by its fruit (wing without a radicular slit and without obvious venation 
in these two species). 

55. Maireana radiata (P. G. Wils .) P. G. Wilson, comb. nov. 
Kochia radiata P. G . Wils. in Eichler, Suppl. Black 's FI. S. Austral. 124 (1965). Type: ea. 
20 km N of Ceduna, South Australia, P. G. Wi/so111510 (holo : AD). 

Erect densely branched subshrub ea. 0 · 3 m high. Branches slender 
closely white lanate or the indumentum eventually dark brown. Leave; 
alternate, ± erect, fleshy , narrowly ovate to semi-terete, 2-4 mm long, closely 
lanate to glabrescent. Flowers hermaphrodite, solitary, axillary, sub-globular, 
tube glabrous, upper perianth densely woolly. Fruiting perianth glabrous 
except for the densely woolly upper perianth ; attachment small, flat or concave; 
tube hemispherical, brittle or sometimes almost woody, faintly costate, ea. 
1·5 mm diam ., 0 · 7-1 mm high; wing simple, horizontal , chartaceous, 5-6 mm 
diam., translucent between the fine dark brown radial nerves, with a single 
radial (radicular) slit; upper perianth slightly convex, ea. 1 · 5 mm diam. , 
hard, densely woolly, very shortly lobed, completely obscuring utricle, radicular 
slit extending to wing and passing over the radicular canal which passes through 
the tube wall. Utricle piano-convex (flat above), glabrous; style narrow­
conical, hard , included (Map 8.) 

Distribution: South western New South Wales, north western Victoria, southern 
South Australia, southern Western Australia (east of Ravensthorpe). 
N EW SOUTH WALES: Near "Bidura", NW of Balranald, J. H. Leigh W257 (NSW). 

\IJCTORIA : 13 mi WNW of Nowingi, 4 Sept. 1966, E. R. Rotherham (MEL). 

Soun1 AusmAuA: 10 mi E of Mann um, 24 Aug. 1946,J. Vickery (ADW); 20 km E of Minnipa, 
HJ. Eichler 19523 (AD). 

WESTERN AUSTRALIA: Eucla, J. D. Batt 58 (MEL) ; 9:\- mi W of Balladonia, 28 Sept. 1960, 
B. G. Briggs (NSW). 

Found principally in woodland, often in calcareous soil. 

Although widely distributed this. species exhibits practically no regional 
variation . It may be readily recognise~ by the sm~ll erect slightly woolly 
]eaves and by the prom111ently nerved wmg to the fnut. In many herbarium 
specimens th_e wool_ on the older ~a1:ts or t~e plant has become dark brown, 
.and this aga111 provides a useful d1stmgmsh111g character. 

53 



56. Maireana appressa (Benth.) P. G. Wilson , comb. nov. 
Kochia appres.rn Benth., FI. Austral. 5 :J 88 ( 1870).-K. to111{!11/o.1·a var. appres.1·a (Bcnth.) 
Black, FI. S. Austral. 197 (1924). Lectotype: Lake Tyrell, Herb. F. Mueller (MEL 44117). 
K. lomento.w F. Muell., Rep. Babbage's Exped. 20 (1859). Lectotype: " Marga reth Creek'', 
Babbage Ex pedition (MEL44118). 
K. brnwnii F. Muell., Rep. Babbage's Ex pecl. 20 (1859) p.p., no111. inval. 

Divaricately branched subshrub 10- 60 cm high , loosely white tornentose 
all over. Leai1es alternate, suberect (if small) to spreading, narrowly deltoid 
to narrowly oblong, 2-5 (8) 111111 long. Flowers solitary, hermaphrodite, sub­
spherical, glabrous except for woolly ciliate margin to lobes , or rarely the 
upper perianth pubescent. Fruiting perianth glabrous (rarely the upper 
perianth pubescen t), straw-coloured when dry; attachmen t excentric on a 
hollow stipe (to I 111111 long) produced from the base of the tube ; tube turbinate, 
l- 2 111111 high, thin walled and easily crushed, faintly costate and sometimes 
with a radicular ridge; wing simple, ea. 10 111111 diam. , chartaceous, faintly 
nerved , with a radial (radicular) slit; upper perianth usually slightly sunken, 
completely covering the ovary, with ridges extending radially from between the 
lobes, rad icular sl it extending to tube. Utricle lenticular ; pericarp thin; 
style short, included. (Map 26.) 
Distrihution : Found south of 24° lati tude in the drier areas o f a ll ma inland 
states of Australia. 
Q UEENS LAND: Nynevor Downs, C. T. While 11904 (NSW). 
NEW SOUTl-1 WALES: 18 mi SE or Wilcannia, ./. c. De Nardi 246 (NSW). 
V1c101uA: Lake Tyre ll, W. W. Walls 1065 (MEL). 
Soun1 AUSTRALIA: Port Pirie, B. Copley 1350 (AD) . 
WESTERN AUSTRALIA: Lake Cowcowing, P. G. Wilson (E, NSW, PERTH). 
NORTllERN TERRITORY: 12 km N of Hen bu ry, .l. B. Cleland (AD). 

Often round growing in saline or gypscous soils but also occurs under a 
variety of other conditions. 

There arc four specimens in herb. ME L which appear to be syntypcs 
(or isosyntypes?) of thi s species. Of these, three belong to M. appressa as 
lectotypilicd here , while the fourth , which is one of two lahcll ccl ' Murray 
desert' (MEL 44116), is referable to M. radiata. 

57. Maireana aphylla (R. Br.) P . G . Wilson , comb. nov . 
Kochia apliy lla R . Br., Prod . 409 (1810).- Sa/so/a apl1y lla (R. Br.) Spreng., Sys!. Veg. I :925 
(1825).- K. vil/o.rn var. apliy l/a (R. Br.) F. Muell. ex Maiden et Betche, Census N.S. Wales Pl. 
70 (1916). Type: South coast o r Austra lia (near Pt. Augusta), R. Broil'n, n.v. 
K. brrJll'11ii F. Muell., Rep. Babbage's Exped. 20 (1859) p.p., 110111. inval. 

Rounded , divaricately branched subshrub 0 · 5-2 111 high. Branch lets st riate, 
glabrescent to somewhat Ianate, often spinescent. Leapes small, alternate 
narrow to slender and semiterete, 1- 4 (8) mm long, fleshy, sparsely to densely 
woolly or glabrcsccnt, very shortly spurred at base (the attachment to the 
stern being very small), frequently caducous. Flowers predominantly dio­
ecious, solitary, occasionally minutely bracteolate; male perianth carnpanulate, 
ea. 1 · 5 111111 high, very shortly lobed and slightly woolly, radicular slit and 
bulge extending a short way down tube, sometimes developing a short irregular 
wing ; female perianth sub-spherical , ea . L mm high , tube glabrous with a 
prominent radicu lar bulge, glabrous, lobes woolly and closed over ovary, 
ovary glabrous with a pair of slender attenuate stigmas. Fruiting perianth 
straw coloured when dry, glabrous except for the sparsely woolly upper peri­
anth ; base small, sometimes tumid on margins or occasionally produced into 
a very short hollow stipe; tube hemispherical to turbinate, 1-2 mm high, 
smooth or faintly 5-ribbed with a prominent radicular bulge; wing horizontal, 
simple, ea. 8 mm diam ., chartaccous, faintly to prominently radially veined 
with a single radial slit ; upper perianth thick and forming a convex disc open 
in centre, radicular overlap prominent. Utricle hemispherical (truncate 
above) , pericarp coriaceous on upper surface otherwise chartaceous. (Map 27.) 
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Distribution: Widespread in arid and semi-arid areas of Australia in all main­
land States except Western Australia where it is limited to the Carnarvon­
Wiluna region; also found in southern South Australia as far south as Yorke 
Peninsula and the Murray River. 
QUEENSLAND: Charleville, S . T. Blake 5343 (NSW). 
NEW SOUTH WALES: Broken Hill, A. Morris 172 (NSW); 10 mi S of Warri Gate, Olive Downs 
Stn., L. A. S . Johnson 1042 (NSW). 
VICTORIA: Mildura, H. B. Wiiliamson 1450 (MEL.) 
SOUTH AUSTRALIA: Bolivar, A . .T. K Watkin (ADW); Yudnapinna, R. L. Croker (ADW). 
WESTERN AUSTRALIA : 115 km E of Carnarvon, P . G. Wilson 8420 (PERTH). 
NORTHERN TERRITORY: 33 mi N of Alice Springs, D. J . Nelson 682 (NSW). 

Usually found on heavy soils often in places which are seasonally water­
logged. 

Maireana aphylla is often attacked by an insect which causes the formation 
of compact woolly galls 1 cm or more in diameter. These galls presumably 
:gave rise to the common name 'cotton bush' by which this plant has been 
known for over a century. 

In the central eremean areas of Australia the leaves and branches of M. 
aphylla are closely woolly while in southern South Australia and southern 
Victoria they are almost glabrous. 

58. Maireana stipitata P. G. Wilson, sp. nov. 
Ramuli albo-tomentosi. Folia semiteretia, 6-10 mm longa, obtusa, carnosa, sparse 

vel dense tomentosa, pilis dendriticis . Perianthium fructificans ± dorsiventraliter com­
pressum; tubus brevissimus, late turbinata 0 · 5- 1 mm altus, dense papillosa, pariete tenui 
debili, basi in stipitem prominentum 1 · 5-3 mm longum producto ; ala chartacea undulata 
10-14 mm diam. glabra, rima radiculari praesenti ; periantbium supernum margine convexo 
papilloso, centro pubescenti. 
Type: 315 km N of Geraldton [on North West Coastal Highway to Carnarvon], Western 
Australia, 9 Aug. 1966, A. M. Ashby 1882 (bola: AD, iso: PERTH). 

Divaricately branched subshrub to 1 m high. Branchlets white tomentose. 
Leaves alternate, fleshy, semiterete, 6-10 mm long, obtuse, sparsely to densely 
tomentose with dendritic hairs. Flowers unisexual or hermaphrodite, solitary, 
dorsiventrally compressed; tube broadly deltoid, glabrous; upper perianth 
erect, irregularly lobed, pilose on upper part, radicular slit extending to tube; 
style sparsely woolly. Fruiting perianth somewhat dorsiventrally compressed; 
tube very short, broadly turbinate, 0 · 5-1 mm high, thin walled and easily 
crushed, densely papillose, produced at base into a prominent terete solid 
stipe 1 ·5-3 mm long, attachment excentric; wing simple, chartaceous, un­
dulate, 10-14 mm diameter, finely veined, glabrous, with a single radial (radicu­
lar) slit; upper perianth completely obscuring ovary, pubescent in centre or 
all over, bordered by a raised ring of papillose tissue, radicular slit extending 
to wing. Utricle broadly turbinate; pericarp membranous below and crusta­
ceous at the truncate apex. (Map 17.) 
Distribution: Western Australia, near Shark Bay and in the Dampier Archi­
pelago. 
WESTERN AUSTRALIA: 13 mi E of Denham, T. E. H. Aplin 3314 (PERTH); Shark Bay, Oct. 
1877, F. Mueller (MEL). 

Distinctive features of M. stipitata are the dorsiventrally flattened fruiting 
perianth and its solid stipe. The former feature is also found in some forms 
of M. georgei. 

Excluded Names 

Kochia brachyptera (F. Muell.) F . Muell. ex Benth., FI. Austral 5:189 (1870) = 
Bassia brachyptera (F. Muell.) Anders. = Sclerolaena sp. 
decaptera F . Muell., Fragm. 9 :75 (1875) = Abutilon sp.-See Gauba, 
Viet. Nat. 66:13 (1949). 
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fimbriolata F. Muell. , Fragm. 9 :75 (1875) = Sclerolaena sp. 
stelligera (F. Muell.) F. Muell. ex Benth., FI. Austral. 5:189 (1870) = 
Bassia stelligera (F. Muell.) F. Muell. = Sclerolaena sp. 
triptera var. pentaptera Black, FI. S. Austral. 199 ( 1924) = K. decaptera 
F. Muell. q.v. 

Maierana ste/ligera F. Muell. , fragm. 1 : 139 ( 1859) = Bassia stelligera (F. 
Muell.) F. Muell. = Sclerolaena sp. 
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Figure 7. (A-B) Maireana marginata; (C-D) M. polypterygia; (E- F) M. me!anocoma; (G-H) 
M. diffusa. 
(A-B from P. Wilson 7086, C-D from A. S. George 1250, E-F from A. S. George 999, 
G-H from P . Wilson 6420.) 
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Figure 9. (A-B) Maireana eriosphaera; (C-D) M . carnosa; (E-F) M. tomentosa subps , 
urceolata; (G-H) M. tomentosa subsp, tomentosa. 
(A-B from P. Wilson 10564, C- D from A. Ashby 2597, E-F from J. B. Cleland s.n., 
G-H from P. Wilson 10486). 
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F igure 10. (A-B) MaireG11a pvramidata; (C--D) M. schistocarpa; (E- F) M. l'iflosa. 
{A-B from P. Wilson 9894, C- D from P. K. Latz 3160, E- F from A. S. George 4936). 
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Anisacantha ... 
Austrobassia luehmannii (F. Muell.) Ulbrich 

sclerolaenoides (F. Muell.) Ulbrich 
Babbagia 
Bassi a 
Bassia sect. Eriochiton 

sect. Maireana 
sect. Spinosissima 
brachyptera (F. Muell.) Anders 
carnosa (Moq .) .F. Muell. 
dal/achyana (Benth.) F. Muell. 
e11c/1ylaenoides F. Muell. 
eriochiton Tate 
la1111gi11osa C. T. White 
/11ehma1111ii F. Muell. 
111icra11tha (Benth.) F. Muell. 
sclerolae11oides (F. Muell.) F. Muell. 
stelligera (F. Muell.) F. Muell. 
villosa Wallich ex G. Don 

Chenolea 
Che110/ea bfackii Ewart 

carnosa Benth . 
da/lachyana Benth. 
e11chylae11oides F. Muell. 
pe11tago11a (Anders.) Ewart 
scelrofaenoides (F. Muell.) Benth. 
villosa (F. Muell.) Ewart 

Coilocarpus · 
C'yrilwhitea 
Didymanthus 
Dissocarpus 
Durio/a 

viffosa (F. Muell.) Ulbrich 
Echinopsilon 
Echinopsifon carnosus Moq. . ... 

sclerolaenoides F. Muell. 
Enchylaena ... . .... . ... 
Enchylaena sect. Heterochlamys F. Muell. 

dernh•ans Gand. 

Kentropsis 

marginata Benth. 
micrantha Benth. 
microphy/la Moq. 
tamariscina (Lind!.) Druce 
tomentosa R. Br. 

var. feptophyl/a Benth. 
viffosa F. Muell. 

Kochia .... . .. 
sect. A 11strokochia .. 
sect. Duriala 
sect. Maireana 
amoena Diels 
aphy/!a R . Br. 
appressa Benth . . .. 
astrotricha L. A . S. Johns. 
atki11sia11a Fitzg. 
brac/1yptera (F. Muell.) Benth. 
brevifofia R. Br. 
brownii F . Muell. 
ca1111011ii Black ... 
carnosa (Moq.) Anders. 
cheefii Anders. 
ciliata F. Muell. 
concava Ising 
coronata Black 
crassi/oba Anders .. 
decaptera F. Muell. 
decipiens Gauba ... . 
dichoptera F . Muell. 
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enchylae11oide.1· (Black) Black 
eria11tha F . Muell . ... 
erioclada (Benth.) Gauba . 
excavata Black 

var. trichoptera Black 
/imbrio/ata F. Muell. 
georgei Diels 
glomeri/o/ia F. Muell . et Tate 
/111111illima F. Muell. 
integra P. G . Wils. 
lm10.1·a Lindl. 

var. minor Benth . 
lobiflora .Ben th . 
/obostoma F. Muell. 
masso11ii Ewart 
111ela11ocoma F. Muell. 
microcarpa (Benth.) Wils. 
111icrophyl/a (Moq .) F. Muell. 
11111rraya11a Ewart el Rees 
opposiflfolia F. Muell . 
oste11feldii Pauls. 
ovata Jsing 
pelllagona Anders. 
f!C11talrof!is Tate 
f!/a11ifolia F. Muell. 
po/yflferygia Diels 
pro.1·thecoclweta F. Muell. 
pyramidata Benth .. 

va r. lobostoma (F. Muell.) F. Muell. 
radiata Wils. 
ro/irlachii Wils. 
sc/eroJllera Black 
sedi(olia F. Muell . 
.1·J1011gio('{/r{ia F. Muell. 
s tell~![era (F. M uell.) 13cnth. 
sto1vardii S. Moore 
.rnaedi/i!lia Wils. 
ta111arisci11a (Lincll .) Black 
tli esioides Garcln . 
1/iy111i/11 /i(I Lind!. 
to111e11tosa F. M uell. . ... 

var. appres.rn (Bent h.) Black 
var. e11c/1y /(le11oides Black 
vsr. lmmilis (Benlh.) Black 
var. /i11d/eya11a Domin 
var. platyphyl/a Tsing 
var. tenuifo/ia (Benth.) Black 
f. te1111i.1· D omin 

trip/era Benlh . 
var. erioc/ada Benth. 
var. pe11taptera Black 

vil/osa I.indl. 
var. aphylla CR. Br.) Maiden et Betche 
var. erianrha (F. Muell .) Moore et Betche 
var. /i11111i/is Benth. 
var. /asioptera F . Muell. 
var. microcarpa Benth . 
var. tenuifolia Benth. 

Maireana ... . ... 
amoena (Diels) Wils. 
aphylla (R. Br.) Wils. 
appressa (Benth .) Wils . 
astrotricha (Johns.) Wils . 
atkinsiana (Fit7.g.) Wils. 
brevifolia (R . Hr.) Wils. 
campanulata Wils. 
cannonii (Black) Wils. 
carnosa (Moq.) Wils. 
cheelii (Anders.) Wils . 
ciliata (F. Muell.) Wils. 

82 

48 
19 
39 
31 
31 

14,'56 
33 
43 
32 
50 
26 
26 
25 
41 
30 
42 
48 
47 
35 
23 
39 
48 
27 
39 
52 
38 
44 
41 
41 
53 
46 
21 
36 
37 
56 
33 
45 

22,47 
45 
22 

48, 54 
54 
48 
31 
51 
52 

46,47 
47 
38 
39 

38 , 56 
51 
54 
19 
31 
31 
48 
46 

.. 8, JO, 14 
21 
54 
54 
35 
44 
22 
37 
42 
30 
20 
27 



convexa Wils. 
coronata (Black) Wils. 
decalvans (Gand.) Wils. 
dichoptera (F. Muell.) Wils. 
diffusa Wils . . ... 
enchylaenoides (F. Muell.) Wils . 
eriantha (F. Muell.) Wils. 
erioclada (Benth.) Wils. 
eriosphaera Wils . 
excavata (Black) Wils. 
georgei (Diels) Wils. 
glomerifolia (F. Muell. et Tate) Wils. 
humillima (F. Muell.) Wils. 
integra (Wils.) Wils. 
Janosa (Lind!.) Wils . 
lobiHora (Benth.) Wils . . 
luehmannii (F. Muell .) Wils. 
marginata (Benth .) Wi!s. 
melanocarpa Wils . 
melanocoma (F. Muell.) Wils .. 
microcarpa (Benth.) Wils. 
microphylla (Moq.) Wils. . ... 
mnrrayana (Ewart et Rees) Wils. 
oppositifolia (F. Muell.) Wils 
01•ata (Ising) Wils . 
pentagona (Anders). Wils . 
pentatropis (Tate) Wils. 
planifolia (F. Muell.) Wils. 
platycarpa Wils. 
polyptcrygia (Diels) Wils . 
prosthecochacta (F. Muell.) Wils. 
pyramidata (Benth.) Wils. 
radiata (Wils.) Wils. 
rohrlachii (Wils.) Wils . . 
schistocarpa Wils. 
sclcrolaenoides (F. Muell.) Wils. 
scleroptera (Black) Wils. 
scdifolia (F. Muell.) Wils . 
spongiocarpa (F. Muell.) Wils. 
stelligera F. Muell. 
stipitata Wils. 
suaedifolia (Wils .) Wils. 
thcsioides (Gardn .) Wils . 
tomentosa Moq. 

subsp. urceolata P. G . Wils. 
trichoptcra (Black) Wils . 
triptcra (Bcnth.) Wils. 
turbinata Wils. 
villosa (Lind!.) Wils . 

Malacocera 
Roycca 
Sclerolaena ... 
Salsa/a aphylla (R. Br.) Spreng. 

brachyphylla Spreng. 
Sclerobassia 
Sclerochlamys 
S11aeda tamariscina Lind!. 
Threlkeldia 
Villemetia 
Willemetia 
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